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The followine is a list of specifications for this irelease of
DOUBLE D CP/M 2.2.

1. SurPorts sinole and double density diskettes. Sinsle and
double densitv diskettes mav be mixed on a drive—-bv-~drive
basis, The FORMAT prosram allows for density selection when

formattine a diskette.

2. SuppPorts sinsle and double sided drives and diskettes.
Sinole and double sided diskettes may be mixed on a drive-byv—
drive basis. The FORMAT prosram automatically determines the
number of sides of the diskette and formats accordinalvy.

3. Supports the followins Western Disital controlter chips?
FD1971-01, FD1793-01 and the entire FD179x-02 familvy. This
software will orerate both the true and inverted data bus
controller chirPs and is controlled by settins USER SWITCH O on
the IMUBLE D DISK CONTROLLER.

4. Suprorts the Serial Interface of the DOUBLE D DISK
CONTROLLER as the LIST DEVICE. The EIA OUT is the serial
output. In the distribution diskette, this is set to run at
9600 baud. The EIA IN is used to monitor the PRINTER READY
sional, A Positive signal level! indicates readvy. A sinsle
bvte change in DCM allows for different baud rates.

"



The followins is a list of files present on the JADE DOUEBLE

D diskette.

ASM.COM
BIOS. ASM

BIOSGEN. COM

BLT.ASM

CPM20.COM

DCM. ASM

DCM. HEX
DCMGEN. COM

PDBIOS. ASM

DDBIOS. HEX
DDBOOT. ASM

DOT.COM
DEBL.OCK. ASM
DISKDEF.LIB
DUMP . ASH
DUMP . COM
€D.COM
FORMAT . ASM
FORMAT.COM

LOAD. COM
MOVCPM. COM
OLDSYS. CoM
FPIP.COM
STAT.COM

SUBMIT.COM
SYSGEN. COM

Xsup. COM

A brief description is also included.

CP/M ASSEMBLER - Provided bv Disital Research.
BASIC 1/0 SYSTEM - Provided by Disital Research.
Bios for MDS develoPment svatem.

RIOS GENERATOR UTILITY - Used to read and write an
image of the users CBIOS from and to svstem track
0. The imase of DOBIOS resides at 1000H to 13FFH.
Use DDT to rut the DDBIONS imase at that address.
BIDS LOADER TRANSIENT - Source code for "CoLD
START LODADER" as generated by MOVCPM. COM,

IMAGE of CCOLD START LOADER. CCP and BDOS in  the
same format as senerated by MOVLCPM 20 # and then
SAVE 24 CPM20,CO0M.

DISK CONTROLLER MODULE — Source code (TDL Z80) for
the DOUBLE D onboard IS0A.

DISK CONTROLLER MODULE — Intel Hex format of OCM.
pCM GENERATOR UTILITY - Used to read and write an
image of the users DCM from or to svstem track 0.
The imase of DCM resides at 1000H to 13FFH. Use
DDT to eut DCM imase at this address and to make
rpatches.

DOUBLE D BIOS - CF/M Assembler format source code
for Double D BIDS. This assemble is listed in the
software manual.

DOUBLE D BIOS -~ Intel Hex format DDBIDS file.
DOUBLE D BOOT3TRAP - CP/M Assembler format source
code for the bootstrar.

DYNAMIC DEBUG TOOL - Disital Research.

DEBLOCKING SOURCE CODE - Disital Research.

DISK DEFINITION LIBRARY - Disital Research.

FILE DUMP UTILITY - Source by Disital Research.
FILE DUMP UTILITY -~ COM by Disital Research.
EDITOR UTILITY — Disital Research,

FORMAT UTILITY -~ DOUBLE D format program source.,

FORMAT UTILITY - DOUBLE D format prosram. Formats
on anv drive A throush D in single and doubie
density.

LOAD UTILITY - Digital Research.

CP/M RELOACATION UTILITY — Generates CP/M  svystem

with BLT for Jade [ouble D.

SYSGEN UTILITY - Disital Research SYSGEN.COM as
documented in CP/M manuals.

FILE TRANSFER UTILITY - Disital Research.

SYSTEM STATUS UTILITY - Disital Research.

CP/M BATCH SUBSYSTEM — Dieital Research.
CSL/CCP/BDOS GENERATOR UTILITY — Double D system
tracks compPatable. Similar to SYSGEN. COM
described in CP/M maruals but does not read or
write BIDS. Use BIOSGEN for vour CBIOS,

EXTENDED BATCH SUBSYSTEM - Disital Research.
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The SYSTEM TRACKS have a different lavout than the diskettes
distributed by DIGITAL RESEARCH. This section Presents a
discrirtion of the svstem tracks (0O and 1) as distributed for the
JADE DOUBLE D disk controller baard, Those modules residins on
the SYSTEM TRACKS which aften need to be modified for a specific
svstem are on track 0, which is in single density. LCCF and BDOS,
which are not modified by the user are on track i in double
density, A1l data tracks are in sinale densitv such that the
DOUBLE D distribution diskette can be read and modified on most &
sinole density CP/M svystems.

_ The folloewins table shows the Tavout of SYSTEM TRACK 0. This
track is formatted in single density with 24 seauentially numbered
sectors.

Sector Execution Format Modutle
Number Address Ld Adde Name
o1 N.a. IDT
02 13804 (DD 1080H BLT

02 1100H

04 4A00H+b 1180H BIOS
0S 4A30H+b 1200H Blos
Q4 4BOOH+b 12204 BIQsS
07 4B80OH+b 1300H BlOS
o8 4COO0H+b 13204 BIOS
09 4C20H+b 1400H BI10OS
10 4000H+b 1420H BIOS
11 4D30OH+b 1500H BIOS
12 1580H RSY

i3 1000H (BD) 1600H DCM

14 1030H (DD 14680H DCM

1S 1100H (DD 1700H DCM

16 11804 (DD) 1780H DCM

17 1200H (DD) 1800H DCM

18 1280H (DD) 1820+ DCM

1% 1300H (¢DD) 1200H BCM

20 1380H (DD) i930H DCM

21 1400H (DD) 1A00H RSV

22 1480H (DD) 1A80H RSV

23 1500H (DD} 1BOOH RSV

24 1580H (DD) 1B30H RSV

25 1600H (DD) 1CO0H RSV

26 1680H (DD) 1C80H RSV

The followinoe table shows the lavout of SYSTEM TRACK 1. This
track is formatted in double density with S0 physicaliy stassered
sectors,.
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Sectopr
Number

01
o2
03
04
05
06
07
03
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
23
29
30
31
32
33
34
35
36
27
28
29
40
41
42
43
44
45
44
a7
43
49
=0

Execution

Address

S400H+b
2480H+b
ID0O0H+b
3S80H+b
F600H+E
2680H+b
3700H+b
3780H+b
2BO0H+bL
3S20H+L
SP00H+b
39B0H+b
SAOOH+b
3AB0OH+b
2BOOH+b
3BEOH+b
3CO0H+b
SCE0H+b
3000H+b
3D80H+b
3EOOH+b
3EBOH+b
BFO0H+b
3F80H+b
4000H+b
4030H+b
4100H+b
4180H+b
4200H+b
4280H+b
4300H+b
4330H+b
4400H+b
4420H+b
4S00H+b
4580H+t
4600H+b
4480H+b
4700H+b
4780H+b
4300H+b
4380H+h
4200H+b
4980H+b

Format
i-d Addr

1ROOH
10=0H
1EOODH
1E30H
iFOO0OH
1F20H
2000H
2030H
2100H
2120H
2200H
2230H
<300H
2380H
2400H
24C0H
2500H
2530H
26004
2680H
2700H
2730H
2200H
2230H
2900H
2930H
2A00H
ZAZ0H
2BOOH
2BR0OH
2C00H
20380H
2D0O0H
2020H
ZEQOH
2ESOH
2FQ0OH
2F30H
3000H
3030H
3100H
J130H
JI200H
3280H
3300H
33380H
3400H
3430H

Moduyle

Name

SPARE
CoP
CCP
CCP
CCF
oCP
CCP
P
CCP
CCP
cCcp
CCP
CCP
cCcP
CCP
CCP
CCP
BDOS
BDOS
BDOS
BDOS
BDOS
BDOS
BDOS
BROS
BDOS
BDOZ
ROOS
BDOZ
BDOS
BDQOS
BDOS
BDOS
BDOS
BDOS
BDOS
BDOS
BDOS
BDOS
BDOS
BDOS
BDOS
BDOS
BDOS
BDOS
SPARE
SPARE
SPARE
SPARE
SPARE



SYSTEM TRACK GENERATOR UTILITIES

The three senerator wtilities SYSGEN.COM, BIDOSGEN.ZOM. and
DCMSEN.COM  pravide the end user the ability to extract and
rewrite various sections of the svstem tracks, The following
table shows which secticns of memorw are used by each prosram
and which svstem track modules are read or rewritten.
SYSGEN.COM is similiar ta the SYSGEN.COM described in the CP/M
2.0 manual set. Naotice the difference is the BIDS module.

UTILITY MCDULE TRACK SECTORES SYSTEM ADDRESS
SYSGEN, COM . BLT O < QL00-027FH
LCP 1 2-17 0920~117FH
BDOS 1 12-45 1180~1F7FH
BIOSGEN. COM BRIOZ 0 4-11 1000-13FFH
DCMGEN. ASM DCM O 13-20 1000-13FFH

./



CHANGING SYSTEM SIZE

The following section is intended to lead the customer throush
the sequence of operations needed to chanwse the aorerating
svstem size of a diskette. A 22K svystem is asenerated in this
example.

Make a copvy of DDRIOZ. ASM, callino the new copy DDBIOS3I2.ASM
indicating that this is to be a 32K DDBIOS, Edit this file
changing the equate CPMENK from 20 to 32. See examrle below.
Assemble this new prosram (expectins zero errors). In the PRN
file of this assemblv note the value senerated for the name
BIOSSR. This value is used when loadina DDBIOSnn.HEX. See
the PRN section below.

$ DECLARE CF/M 2.2 SYSTEM SIZE
$ 3636 33036 33640 61 3 F6 I 3636 T S50 3 0 30 26 43 S0 BT 35320

0020 = CPMSNE  EQU 32 $SYSTEM SIZE K BYTES.
$ 36403636 30 S0 36 S A6 200 330 H 338 30 3 3030 6 0 3036 30 311 60 B TE T3 B N B
3 DOUBLE D HARDWARE PARAMETER - SYSTEM FORT AD
$ 440 46 30 35 363 306 B 383535 36 35 3 06 3E 36 36 3 36 41 330056 38 06 I 06 0 I 30 0 9 3000 33049 0
0043 = DEPORT EGQU 043H sDOUBL.E D PORT ADDRESS
$ 38 336 630363 48 35 30 36 30 3036 35 34 56 3 3030 9 20090 06 30 4 90 35T 3T O I3 I 0
3 SELECT NUMBER OF DISK DRIVES USED
$ 33030 I T3 I B 06 00 B 30 30 30636 00 R
0002 = N$DRVS EQU 2 3SELECT t TO 4 DRIVES.
§ 3633534030 I I 303 030 20 I 300 IS S I T S 00 T35 0 243 S S
$ DISK OPERATING SYSTEM ADDRESSES.
R T S LIy e ST TR
0400 = KsB EQU 1024 1K BYTE SlZE.
8000 = CPM$SZ  EQU CPM$NK # K$B $TOP SYSTEM AD
3000 = CPM$BS EQL CPM$SZ- (Z0#K$B) 3CP/M BIAS VAL
0100 = TPA EQU 01 00H s ADDRESS OF TP
6400 = CCP EQU CPM$BS+3400H $ADDRESS OF CC
6L00 = BDOS EQU CPM$EBS+3C00H sADDRESS OF BD
7A00 = BIOS EQ LPM3BS+4A00H $ADDRESS OF BI
5600 = BIDS$sR EQU 1000H-BIOS sDDT OFFSET 10
FOO0 = BOOT EQU OF 000H $ BOOT PROM JUM
0002 = I0$LOC  EQU 0002H $I1/0 BYTE LDCA
0004 = DF$LOC E 0004H ) sDRIVE ASSIGN

§ H RIS 3 S RS R I 3 3 3 3 S R R
i DOUBLE D SYSTEM PARAMETERE:




The following section
viewed from the console when writing

displawvs the

svstem interaction as
DOEBIGSnn.HEX to the

svstem tracks, The left side of the example is the console
interaction, The SYSTEM is erintine in UFPER CASE while the

user is tverine in lower case.

The risht side of the examrle

contains comments. PLEASE NDTE that the value for LOAD WITH

QFFSET is the value set for BIOS$R.

' 'CONSOLE INTERACTION

COMMENTS

AZddt

DDT VERS 2.2
—£1000, 13fFF.0
—iddbins32. hex
-=r2&600

NEXT PC

1309 0000 £3%

=11000
1000 JUMP 7436
1003 JMP 7A42
1006 JMP  FOO0S
1002 IMP  FO0O09?
100C  JMP  FOOC
100F JMP  7ABO
1012 JMP  JAAF
1015 JMP 7AAC
1018 JMP 7ADO
1018 JUMP  7ADS
I01E JMP  7AF4

-a0

A>biossen

JADE COMPUTER PRODUCTS
BIOSGEN 2.2 - DOUBLE D

EXTRACT BIOS FROM DRIVE (CR TG BYPASS)?

WRITE BIOS ON DRIVE (CR 7O EXIT)? b
TYPE CR WHEN DRIVE B READY.

WRITE BIOS ON DRIVE (CR TO EXIT)?

A>

EXECUTE DDT

DOT SIGNON

CLEAR MEMORY
ENTER FILENAME
LOAD WITH OFFSET
DDT RESPONDZ

DISSASSEMBLE
TO VERIFY LOAD

LOOKS GOOD
REBOOT SYSTEM

EXECLITE BIOSGEN

BIOSGEN SIGNS ON

DO NOT EXTRACT

SELECT DRIVE

TYPE CR WHEN READY.
WRITING TO DRIVE
TYPE CR TO EXIT
BACK TO CP/M




Now that DDBIUJS has been written to the svstem tracks we will
proceed to lcad CCF/BDOS. The foilowineg section displavs
svstem interaction as viewed from the cunsole when generatine
a new size CCP/BDOS and writine this to the svstem tracks,

. —— ———— e B e it S i

CONSOLE INTERACTION COMMENTS
A>movcem 32 # EXECUTE MOVCPM
LUSE “#7 DPFTION
CONSTRUCTING 32K CP/M VERS 2.2 MOVEPM SIGNON
READY FOR "SYSGEN" DR
"SAVE 24 CPM32.COoM“ MOVCPM FINISHED
A>srsaen EXECUTE SYSGEN
JADE COMPUTER PRODUCTS SYSGEN SIGNON
SYSGEN 2.2 - DOUBLE D
EXTRACT SY3 FROM DRIVE (CR TC BYPASS)? DO NOT EXTRACT
WRITE SYS DN DRIVE (CR TO EXIT)? b SELECT DRIVE
TYPE CR WHEN DRIVE B READY. CR WHEN REALDY
WRITING ON DRIVE
WRITE SYS ON DRIVE (CR TO EXIT)? CR TO EXIT
A>

- o —— n i ——

This comPletes the sters needed to 9enerate the system tracks
for a different svstem size.



Besides containing CCP/BDOS and DDBIOS,. the svystem tracks must
also contain DCM (Disk Contraller Moduled. The followina
seauence disrlav svstem interaction as viewed from the console
when writine DEM to the svstem tracks. Please note that after
verifvine a pProrer toad (bv diseplaving some of DCM} that anvy
timine or other modifcations to ICM should Wbe made before
exiting DDT.

CONSOLE INTERACTION COMMENTS
A>ddt EXECUTE DDT
DDT VERS 2.2 DDT SIGNS ON
~f1000,13FF,0 CLEAR MEMDRY
—idem2. hex ENTER FILENAME
-r LOAD ABSOLUTE
NEXT FC DDT RESPONDS
13AF 0000

~-d1000, 103f TO VERIFY L.OAD

1000 C3 00 QO C3 80 17 41 10 06 1? 10 FE C2 74 10 00 ......A..
10510 SE Q1 S0 00 SO 00 ©1 00 FD E1 DB 05 D3 07 73 A9 ~.P.P....
1020 D3 04 08 FE 3E DO AY D3 04 E3 EZ E3 E3 PB 04 AY ..v2leuse.
1030 C% 00 00 00 00 00 00 00 DB 20 D1 2A 06 10 E? FB cvvunsans

~a REBOOT SYSTEM
A>dcmoen EXECUTE DCMMGEN
JADE COMPUTER PRODUCTS DCMGEN SIGNS ON
DCMGEN 2.2 - DOUBLE D

EXTRACT DCM FROM DRIVE (LR TO BYPASS)? PG NOT EXTRACT
WRITE DCM ON DRIVE (CR TO EXIT)? SELECT A DRIVE
TYPE CR WHEN DRIVE B REALY. TYPE CR WHEN READY.
WRITE DEM ON DRIVE (CR TO EXIT)? TYPE CR TO EXIT

A BACK TQ CP/M

10

£



NEW CP/M 2.2
BDOS FUNCTIONS

B kL i e e e e e e

j: FUNCTION 37: RESET DRIVE *

fokdokdddekhdedhdokkloldlok i kiokedekdodekddeohk

* Entry Parameters: *
* Register C: 25H *
* Register DE: Drive Vector *
* *
* Returned Value : *
* Register A: OfH *

fhdhddhdorhhddhbdhidkhhb ot rhddhdkiies

The RESET DRIVE function allows resetting of specified
drive(s). The passed parameter is a 16 bit vector of drives
to be reset, the least significant bit is drive A:

In order to maintain compatibility with MP/M, CP/M
returns a zero value.

Fekdedrdedododedodedddehdrddedodedoh dede ko dede dedede dodeokodeke
* FUNCTION 4f: WRITE RANDOM WITH*

* ZERO FILL *
sededededededede dededededede dededededededekde ok de ks de ik Sk ke
* Entry Parameters: *
% Register C: 28H *
* Register DE: FCB Address *
* Returned Value: *

ister A: Return Code *

*****%* Fedededektededodedokfeohdokdodde R hthe ek

The WRITE RANDOM WITH ZERO FILL operation is similar
to FUNCTION 34: with the exception that a previously
unallocated block is filled with zeros before the data
is written.



DIGITAL RESEARCH CP/M R 22 FIELD SOFTWARE CHANGE
Copyright ¢ 198# Digital Research

ID# CPM22-00d1 PROGRAM: BDOS ISSUE DATE: #2/19/80

Error Description: The following change affects only those CP/M systems which
are using the optional blocking and deblocking algorithms listed in Appendix G of the
CP/M Alteration Guide. If vou are in doubt as to the applicability of this field change,
please contact Digital Research or your CP/M distributor,

Patch Procedure: Ensure you have an archive copv of the distributed
MOVCPM.COM file. Make changes to a version of MOVCPM.COM by carefully following
the steps shown below: MOVCPM.COM is loaded into memory using DDT and the
changes are made using the Assemble (A) and Set (S) commands. After making the
~ changes, return to the console command processor using the Go {G) command, and

SAVE the altered memory image on disk. The memory image on tracks ® and 1 must
also be updated. This can be accomplished bv executing the new MOVCPM program,
as described in the CP/M Alteration Guide, and integrating your customized I/O system,

ddt movepm.com
DDT VERS 2.0
NEXT PC

2700 @109
-aled?2

1CD2 nop

1CD3 nop

1CD4 xi hg
1CD7 .

—Gﬂ
save 38 movepm.com

NOTE: This Field Software change is not installed in the CP/M version 2.2, It
must be installed in all systems which use the deblocking algorithms listed in Appendix
G of the CP/M Alteration Guide,



JADE COMPUTER FRODUCTS
4901 W, ROSECRANS BLVD
HAWTHORNE, CALIF %0230

Subject: Engineering Change Nolice # |
Product: Double D DBisk Controller.
Revision: B and C revision boards.

Date: August 4, 1980,

It has been reported that insertion of the Double D Disk
Controller into of some SI00 systems prevents normal operation
Usually on Lhese systems the common characteristic is that they
Just will not operate. FPlease note S100 Bus pins #20, #33, and
#70 are connected to ground, as per S100 Standards, IEEE Task
&96. \/D2. These pin conneclions do cause interferance with IMSAIL
front panel systems or ¢pu boards designed to operate wilh front
panals. It is permissable 1o cut the foil links connhecling pins
#20, 53, and 70 to their respective plate-lhru—holes. Flease
verify in your system documentation lhat these pins are causing
interference betore cutting.

-

Subject: Engineering Change Nolice # 2.
Froduct: Double D Disk Controller.
Revision: B and € revision boards.

Date: August 4, (780

A review of the Double D 8" phase locked loop has been
completed This has resulled in a reselection of some component
values. Enhanced operation, particularly in double density, will
be realized with the following modification This modification

will double the loop caplure range and also eliminale a2 cause of
loop instability.

With the exception of Ri, just change those résistors listed

for the new values as shown in Lhe list Rl does have a changed
value bul also must be installed so that it will connect to +5
volls regulated instead of Lhe previous conneclion to VX With

careful lead bending and resistor placement, one lead can solder
te the +5V folil running from pin #ié6 of IC 1A 1o pin #16 of IC
1B. It would help Lo scrape some of Lhe solder mask away before
so0ldering RI to this foil. V% will now measure aboul +5 0 volls.
Installation of the modificalion will require retuning the PLL.

Ri 6. 8K 1744 (TO +5v) RAZ 470K 1744
R3 12K 1/74W R43 2. 7K 1/4W
R4 10K 1/74W R4%Y JUMPER

R38 20K 1/4W




Subject: Engineering Change Nolice # 3.
FProduct: Double D Disk Controller.
Revision: B and C revision boards.

Date: August 4, 1980.

The Double D Disk Controller uses S—l00 signal Swo#. CPUs

such as SBC-100 and SBC-200 do not generate these signals and
Ltherefore present an interface problem. The following
modification has solved 1Lhe problem with the above mentioned
boards.

1. On the solder side of the board: Cutl tThe foil link from 5-100
pin # 97 Lo Lhe plate-~thru—hole.

2. On Lhe Solder Side of the Board: Using a small gauge wire
Jumper IC IH pin #2 to IC 3J pin #l1.

Subject: Engineering Change Nolice # 4.
Product: Double D Disk Controller.
Revision: B and C revision boards.

Date: August 4, 1990,

The Double D Disk Controller exhibits erratic operztion when
run with the Big-~Z7 ZI80 CPU board The problem exisls on tThe

Big-Z  board The following modification fixes this problem.
Note: The Big—Z does nol send oul write data to the 5-100 Bus
until it actually sends the wrile strobe. This modification

allows the write data to settle on the $5-100 Bus beafore the
wrile strobe is issued,

i.. On the solder side Big-Z: Cut the foil from IC 2Z pin # 13.
2. Un the solder side Big—-Z: Jump IC 22 pin # 13 Lo pin # 3.

A



Subjeel: Engineering Change Notice # OB
Froduct: Double D Disk Controller,
Revision: B and C revision boards.

Date: August 5, 1980,

IMPORTANT NOTICE! BOARD MODIFICATION NEEDED on revision C.
This ECN pertains to the use of the Double D disk controller wilh
JADE RELEASE # 2 of CP/M 2 2. Connector J3 pin #4383 was
designated ILLEGAL FACK*, It has been redefined and il is now
designated TWO SIDED+.

Many Shugart SAS00/801, Siemens FDI0O0O-5:, and olher models of
disk drives have optional data seperators installed  Disk drives
using these options use pin #48 of the 50 line ribbon for Llhe
SEPERATED DATA®* signal. As release #Z (specifically DCMZ)
monitors this signal line ¥or TWO SIDED* , ERRATILC DISK UPERATION
would be expecled. Please cut the foil link beltween the lwo
plate-thru~-holes at J3 pin #48 (Revision C). For use wilh the
SAB50/851 disk drive a jumper should be installed on the J3
patching area from the lower pin # 45 plate-thru—hole 10 tlhe
upper pin #i0 plate~thru—hola. This completes the palh feor the
TWO SIDED®* signal from the SA8D0/851.

Subject: Engineering Change Nolice # 6.
Product: Double D Disk Eonlroller.
Revision: B and C revision boards.

Date: August 5, 1980,

NOTE: Concerning the Double D Disk Controller when used
with 64K of system memory or any other memory arrangement whete
the Double D memory window overlaps assigned memory space.

When wused in this contiguration the Fhantom Block must be
Jumpered te complele the PHAN# signal path to the 5100 bus. The

Phantom Block is located below IC 40 It appears as lwo plate—
thru—-holes enclosed by a silkscreen border labeled PHAN#. Add a
Jumper connecting Lhese two holes together. Any memory board

that the Double D is to overlap must be configured so as Lo be
disabled when responding to the Fhantom signal (FHAN#),

[FAl



Subgject: Engineering Change MNolice & 7.
FProduct: Double DD Disk Contraller
Revision: B and C revision boards.

Date:

Double-D controller board.

Qetober &, 1980,

NOTE: Use National Semiconductor 74L51Z3 one—-shotls on
The rasislor / capacilor combinalions

the

have been selecled fLo provide proper pulse periods when used with
one—shnot. Double D disk coentroller boards (AT and kit) are

this

now supplied wiih Naticnal Semiconductor 74L5123s.

build Double D bare boards take natle.

Customers who

Subjyect: Engineering Change Notice # 8.
Product: Double D Disk Conlroller.
Revision: C revision boards.

Date:

revision C schematic of 3/7/30.

your

i.

R

October 6, 1930

The following 1ist contains corrections 1o Lhe

diagrams.

The oulput of IC IM {(7406) pin & to the plate-—
thru-hole in the Interrupt Block shoule be labeled
DINTH, (FPage 1)

A section of IC 3L (pins 5 and 15) has been

drawn and labeled as a 74L5244. This 1s shown on
page 1 connected to the 17%1. Thas part 1s a
745240,

An inverting buffer, part of IC 3L (74L5240) pins
1l and ¥, is nol shown in Lhe diagram. Pin 11 is
Lhe inpul and is connected to DDEN, Pin ¢ 15 the
oulput and is the source for DDEN%.

Four pin assigrmenls of IC 3H (8131) are in error.
Change pin 13 to pin L1, pin 12 to pin 1O, pin Ll
to pin 13, and pin 10 to pin L2 (FPage i)

The inpul to IC 4A on pin 13 is labeled as BFWR#.
This label should read as BPFWR. (Fage Z)

Double D

FPleadse make Lhese correcltions to



Subject:

Engineering Change Nolice # %

Product: DBoubls D Disk Coniroller,
Revision: B and C revision boards,
Date: Detober &, 1980,

The <following Jumper configuralion can be used wilh the
Shugart SAB00/301 model disk drive.

EACH DRIVE: A, B, () Y T2, HL, ©Quo

DRIVE A: DSi

DKIVE B: sz .

DRIVE C; D33

DRIVE I D54

LAST DRIVE: T, T3, T4, 15, Té

THE L JUMPER IS5 SET DEFENDING ON THE -3V SUPPLY.

CONSULT YOU S5A200 MANLIAL. USE NO OTHER JUMP PLUGS

IN THIS CONFIGURATION.

Siemens disk drive modeis FDiZO-8B and Lthe newer FDI0OO-S0
can be used the Jade Double L Eacr drive must have Lhe Radial
select oplion plug s&t Lo Lne proper drive number, 0 selecis
drive A, 1 selects drive B, 2 selects drive G, and 3 selects
drive L. Only the last dirive on ihe ribbon should contain Ulhe
resistor pack. Be sure Lo reviaw ECN #35 N¢ other changes are
needed

The tollowing page describes & tested jumper configuratien
for Lhe Shugarty SASS0/351 when used wilhn JADE RELEASE # 2 of CP/M
2. 2.



SHUGART SAC0/83]

Start with The disk drives(s) sel Lo faclory configuraltion as
described 1n Lhe service and maintenance manual. Then perform
the following alterations to Lhe drive(s),

i. Remove the “lW- plug. This allows for lower write current on
Lhe inside tracks.

N

Kemove . the ‘RS- plug and install this plug at -“RM-. This
gllows DRIVE READY Lo be true when DIRECTION (SIDE SELECT)
is selecting Lhe wrong side of a8 single sided diskelle

3. Break connection X7 on the shorting plug and install a plug
at -C-. This alliows 1lhe drive 1o be selected withoul
enabling the stepper or loading the R/W head.

4, Break connection “Z- on Lhe shorting plug and install a plug
atr Y-, Actlivity 1light will be on when the R/W head is
loadedq

S Remove the “5Z< plug and install at <Si-, This allows side

select from Lhe DIRCTION signai.

[N Remove the <851“ plug and install at -850~ This is done
for sofl seclored disketles.

7. Install a plug at ~25-, This allows Lhe drive Lo issue ihe
TWU SIDED signal when double sided diskeltes are being used.

8. Remove the DL~ plug.

. Sel. -5/-15 V according to the negitive supply voltage you
are using, This applies to early SA850/651.

10. Drive A: Install plug at ~Dsl-,
Drive B: Install plug at D527,
Drive C: 1Install plug at “D33-.
Drive L Install plug at D54,

1l Remove the tfterminator from all bul the last drive on tlhe
ribbon cable.

12 Install Jade Double D ECN #5.

[

\/



Subject: Engineering CThange Nolice # 10

FProduct: Double I Disk Controller — QUME DATATRAK 8 DRIVES
Revision: B and C boards, Release £ soflware

Date: May &, 1981

The +following jumped options should be changed on the GUME
DATATRACK 8 disk drive for use wilh the DOUBLE D disk controller.

i Remove programmable shunt from P.C. board sockel. Bend pins
B, HL, and Z %o prevent making contact. Replace shunt back
into sockel.

2. Insert shunt plugs at locations C, DS, Y., and 235

3. Flease read and perform Engineering Change Nolice # 5. it
applies to QUME DATATRACK B8 as well as the SHUGART
SABS0/851.

The following palch is required in DCMZ. Location 111D hex was

OFB hex and should be changed to ODB hex. The new source code

for this line 1is:

TDL.: ANI #(BC. DSE!BC. SD1)

ASM: ANI NOT ( BC$DSE OR BC$SD1 )

Double D CP/M 2. 2 distributed after Nov 30, 1981 include 1Lhis
modification (starting with S/N 2-i87-1410).

ENJOY YOUR GQUMES.




0014

0043

0002

0400
S000
QQ00

0100
3400
3C00
4A00
C4600
FOQO0
0003
0004

Q0000
Q000

B u#

anugneEn#d

It H

Feoo
Acop

D4¢o
pceo
EAOCD
2L C0

95

66464666 6 6 320 B S B R IR S B R R R R
#*

PROGRAM ID: DOURLE D BIOS (DDRIGS) #

- #*
L L R e Y e R S
#*

VERSION: CFP/M 2.2 8" RELEASE ZA #*

#

#3636 36 36 35 36 35 36 36 38 35 36 38 338 S 3E 36 36 35 36 30 6 51 36 36 36 3038 36 363656 36 3636 I 56 26 35 3 36366 3636 36 44 3 36 48 30 98

Wl MR W R g N B WA S N Wl

PRESENTED BY: JALE COMFUTER PRODUCTS
4201 W. ROSECRANS Bt VL.
HAWTHORNE : CALIFORNIA
PO250, t.5.A.

o %k N %k M

ik D Wl WY

§ I I I I I M IS B R R RSN S NSNS SR EEH

3 SE I H I HE R FFHHHFFF R 3 336 30 35 3 36 3 - 26 e 40 98

s DECLARE CP/M 2.2 SYSTEM SIZE 3*
 EZ 2T TSI LSS L LA BRI LEES LA ST ST LT XY

CPMENK EQU 20 $8YSTEM SIZE K BYTES.

FHNHEFHWHHFHNEHRHE SRR RR G S F RSN R LR N

3 DOUBLE D HARDWARE PARAMETER - SYSTEM FORT ADDRESS #
RS Y e R TRy Y

DsPORT EQU 0435H sUBLE O PORT ADDRESS.

RN HHHFHEH A H R RH TSR HEREE SRR RERRERRRERRAER SRR

3 SELECT NUMBER OF DISK DRIVES USED #*
5 6T 603U 3 3 A ST IE 30 3030 35046 4 4 46 36 36 36 36 36 2606 46 36 3 36 35 36 36

N$DRVS EQU 2 iSELLECT 1 TO 4 DRIVES.

§ ¥ b 36 R 3 AR 3 336 36 36 36 36 B 3 3 36 3 3 3 3B 3F 36 6 36 6 36 FE A4 SRS 30

$ DISK OPERATING SYSTEM ADDRESSES. #
R IR Yy e S Y LY

K$B EQL 1024 s 1K BYTE SIZE.

CPM$SZ EQU CPM$NK # K4$B 5 TR SYSTEM ADDRESS.
CPM$BES EQU CAM$SZ-(20#K$0) 3CP/M BIAS VALLUE,

TPA EQU Q100H sADDRESS OF TFA,

CCP EQU CPM$BS+32400H SADDRESS OF CCP,

BDOS EQU CPFM$BS+IC00H FADDRESS OF RDOS.

BIOS EQU CPMEBS+4R00H FADDRESS OF RBIOS
BIQS$R EGU 1000H-BIOS sDOT OFFSET 1000H LOADR,
BOOT eaqu OF QO0H $BEOOT FROM JUMP TABLE.
I0sLOC EQU QOOGH 170 BYTE LOCATIGN.

DF$LOC EQU QQ04H SORIVE ASSIGN LOCATION.
RS g s L R A S R ey e T
t DOUBLE D' SYSTEM FARAMETERS #
SHFFHIEHN NN AR TR R AR R AERE RS EREAREIEERAEH R RRTRS

IDBYTE ERU QODOOO00ER sINITIAL [COEYTE VALLE.
DFsORY Eq O FINITIAL DEFALLT DRY.



QO8O0
0100

000l
Q001
Q003
QOO0
0O0zZ

Q370
Q30
Q300
OZA0
03B1

Q000
slels) |
ooz
0003
GoQS
0006

4A00

4A00
AAR0Z
4A06
4A/0%
4A0C
4A0F
4A12
4A1S
4A1=
4A1EB
4A1E
4Az1

4AZ4
4AZ7
4A2A
4AZD

0 WK H

" naHun

LI L : I I I

C3364A
C3424A
C306F0
C307F O
C30CF0
CZBOAA
C3AF4A
C3AC4A
Co004A
C3DS4A
C3F44A
C3F24A
C3FE4A
Cz044p
C3244p
C2C04A

sBYTES FER SECTOR,

SEC$=Z  EQU GOE0H
} H sFORMAT BLIFF Z=1ZE.

FMT$3Z  EQ ¢

al:l:i

O
00

§ OB AL IR 3RS 3 3R 40 9 040 3 03 SEFE HE I TE B 3030 3 3 30 B HE A0 4 3 30 30 030 30 I SE R R A3 A
3 DOUBLE D HARDWARE COMMANDS *
3SR AR I I M NI A I N AN R AN H SRR

DCFESIN B O0000001R SSWITEH DO BANKE O INTO SYSTEM.

ODCEMBO  EQU QOO0O0O0O01E  $SELECT DOUBLE D BANE O.
DC$MEL EQL QOQOOOI IR sSELECT DOUBLE o0 BANK 1.

S OC$SS0T  EQid QOOOOQQO0R  s3WITCH 0D MEM OUT OF SYSTEM.
DCSINT  ER Q00000 10R  3I1SSUE DD ZE80A INTERRUFT.

TR R A IR R ISR A6 R B I S R N
 DISK CONTROLLER MODULE LINKAGE (DCM — VER 2.2) #
R S L LS S I LIS R L e E Iy s T L I S

sHEHH##{ DCM ARDRESSES DEFINED )Y ##4d$s Sttt a4 aa8a

DosCBT  EQ O370H s COMMAND BLOCK  (BANK 0),
LO$BUF  EGU OZ50H ISECTOR BUFFER  (BANK Q).
DD$FEF  EG OROOH sFORMAT BUFFER (BANK 1),
DLEDFR  EQL QZA0H $I10 SEC DRE (BANK O).
nDpsoF EQU - O3E1H sID ZEC FILLAGE (BANK Q) ,

sk dusE{ DCM COMMANDS ) S H R R AR R REE RS R HE RS LES

DC$LOG e OOOH sLOG ON DISKETTE.
DCsRDE EQ QO1H sREAD SECTOR,
DCsWRS EQt QOzZH SWRITE SECTOR.
DOSFMT  EQU Q03H sFORMAT TRACK.
DC$LST  EQu GOSH sLIST CHARACTER.
DCsLCK  EQU OO&H SLIST STATLE,

R L s L Y Yy Ty
i ASSEMBLER DIRECTIVES #*
FHEHMNH RN FHFREA AR AR RS F R AR H B RS R AR RS R ERERANL

ORG BIDS
3 NI I AE I 63 4 B S AF 3 2 IF A U ST 30 3 36 36 3 T I HE 46 4 36 30 A6 0 3 B R 28

: BIOS JUMP VELTOR TABLE #*
T H IS B0 I 333 A6 I 5 333630 S 40 4 36 3600 T 36 36 38 062696 T2 38 4545 36 S 6 2636 2 206

JMF INIT ;COLD START ENTRY
JMF WARM $RELOALD CCP/BDOE
JMF CNS SOk SGET CONSOLE STATUS
IMF CNT®IN FCONSOLE INPUT

JME CNS$OT s CONSOLE QUTPUT

JMF LIST sPRINTER OUTFUT

0y FUNCH $FIUNCH OUTPUT

MF READER $READER INFUT

JMF HIOME SHOME SELECTED DRIVE
IMF SELDSK $SELECT DISK DRIVE
P SETTRE 15ET TRACK NUMBER
M SETSEC FSET SECTOR NUMBER
AMF SETDMA $SET TRANSFER ADDRESS
IMF OISERD sFPERFORM DISEKE READ
JMF OISKEWR SFERFIORM DISK WRITE

JMP LISTET TRETURN LIST STAT



4A30
A4RE3

4/Z6
4/
4A/32C
4A3F

4A42
4445
4A48
4A4E
4A4D0
4AS50
4AS1
4A5S4
4AS7
4ADP
4ASC
4ASF
4A/L2
4AL4
4867
4A6%7

4ALC
4Aa&F
4A70
4A/73
4A76
A4A7E
4A7B
4A7C
A4AT7F
AT
4A8S
L TAT=10)
4A8?

4ASC
4AGF
4A/72

4Av3

L]
a0l

-
o)
mm

o~ £R

212000
2196400
CO4C40C
L3S74R

FA0Z00
32%14C
JA0400
FEOZ
DAST4A
AF
329240
312000
IEQOD
R2594C
010034
CIFE4A
OEOQZ
COF®4A
QEO1
COF 444

cCho44k
a7
C28C4aA
SASEAC
FeZD
CAYI4A
3C
225R4C
118000
2AL04C
1%
226040
C34&C4A

Z1Ce4C
cp4ac4g
74

O10E00

JMP SECTRN § TRANSLATE SECTOR

IMF FORMAT SFORMAT A TRACHK
$HRAEHI IR R EE R IR AW WA R E R AL RN
3 COLD START ENTRY — ISSUE SIGN ON METSSAGE *

SRR N E SRR HH TR H RN R 3 NI

INIT: LXI SF, QOS0H

3SET LP STALK AREA.
LXI H,MIG$s0 $SIGN ON Moo ADDR.
CALL MoGHEOT s ISSUE MESSAGE.
AP CPMELD ;LOAD CCF/RLROE.

R T R I T e A L Y
s WARM BOOT ENTRY -~ LOADS CCRP/7BDGS -~ INITIALIZES *
3 363 4E3ESE IR 3 3 30 3030 3 36 $0 30 30 B30 3036 3 3 60 0300 3 JE 30 3038 36 R 6 H0 26 30 SE 30 30 W00 B S S S0 N

s##a####( SET LW FOR COFR/BDOS LOAD ) #3333 434 33360 80 H 4

WARM: LDA 10$L00C sGET I/0 BYTE VALUE.
=ETA [O%IMG SSTORE I/0 VALUE.
LDA DF&LOC SGEYT DEFAULT DRIVE.
CPI N&ORVES SCHECK LEGAL. DRIVE,
JC WRMS U 3 IF LEGAL,. GO Ok,
XRA A 3SET DRIVE TO A.
WRMSOH 2 STA DF$IMG SETORE IN IMAGE.
L XI SR, 0020H $SET LIF STACK.
CPMELLO: MVI A. DF$DRY YINIT DEFAULTY DRIVE,
3TA BET$0ORV $SELECT DISK.
LXI B.CCF sCFP/M CCF ADDRESS,
CALL SETOMA $SET DMA ADLOR.
MV 1 c.2 sCCF 18T SECTOR.
CALL SETZEC $SET SECTOR NMER.
MVI C.1 $CCR/BDOS TRACK,
CALL SETTREK 3SET TRACK NUMEER.

st LOAD CCOP/BLOOS ) 3R u 8 Eaa 8t a a0 e fat ity

W$READ: CALL DISKRL $READ ONE SECTOR.
ANA A $SET FLAGE.
JINZ WSEROR sEXIT IF ERRGR.
LDA BY$SEC IGET SECTOR NMER.
CF1 45 sLAST SECTOR CHECK.
JZ W$ZRFG sGOTO ZERO FAGE SET.
INR A s INCREMENT SECTOR.
=TA BTHSELC iSTORE NEXT SECTOR.
LXI L, SEC$SZ SGET SECTOR SIZE,
LHLD BT$DMA sGET TRANSFER ADDOR.
DAL D SCALCULATE NEW ADLCR.
SHLD BT$DMA $SET NEW ADDRESS.
JME WEREAD sD0 ANOTHER WARM REAL.

suununnt{ READ ERRCOR DETECTED ) 33365 551 3 36 3050403 3 36 36 96 46 36 3640 826 36 3¢

WEERURY LXI H. MSGsLE $GET ERROR MESAAGE.
CALL MSGHOT ; IS5UE MESSAGE,
HLT sOR GATOD MONITOR

sunnnaan ( INITIALIZE SYSTEM FARAMETERST ) #¥ #8844 884838

WEZRPG: LXI B,3 sBASE IMAGE SIZE.



A4A74
44a5%
4R%C
4AYF
4AAZ

4ARD
AR
4AAY

FOO&
FOOo¥
FooL

4AAC
4AAF

4ARG
4AEB1
4AR4
4ABS
4ABS
4ABA
4ABD

4AC0
4AC2
4AC4
4ALCE
4ACY
4ACC
4AaCF

4RO
4Abz

4AD0S
4ADD

110000
Z18E4C
ch414c
213000
224040

3A0400
aF
C30034

3E1AC?
c?

7Y
325040
SEQ1
D=4z
ZEOD
chzhdp
C3444p

IEO1
0343
3EOL
CDh2A4E
cn444p
3ASF4C
cy

QOEQO
C3F44A

LXxI 0. o t BASE ADDRESS SET.

LXI H: Bs$ IMG s BASE IMAGE ALDR.

CALL BLOCK sBLOCK MOVE ROUTINE.
LXI H, 00R0OH sODEFAILILT SECTOR BUFF.
SHL D EBT$0MA $SET TRANSFER ADDORESS.

saaaaREr( JAUMP TO COF ) #3384 050 30303630 30 3 5 3 5 0 3 3 3 03 0 304 3

LD&w DF&LOC sGET CURRENT DSK NMER.
MOy €A $SEND TO THE CCP.
AMF coP s JUMF INTO CCF CF/M.

$ SHIEIE 3036 40 3E 630 T30 B AE B AR SE B AE I T T SR B S
3 CONSOLE LINKAGE DEFINITIONT - BOOT FROM ADDREZSES #
5 363035300 I6 3 S FE B30 IE 0 3 36 BT AL TE ST TSR R 005 6 0 R

CNSS$CE EQU BOOT+O0OLH sCHECK CONSGLE INFUT.
CN3$IN EQU BOOT+OO%H FREAD CONSOLE INFUT,
CNS$sOT  EQU BOOT+0O0OCH sCHARACTER T CONSOLE.

3 SR IE 3 SRR R R IR 3 3536 30 S 0 HE B S0 M SE 6 0SS0 S IE TR E 6 00 3 S 30 S 0 SR 03 S h L 3E 3

$ REARER AND PUNCH DRIVERS - LUSER SHOULD DEFINED #
5 BRI A B I B T S B IE T I S A B U S I TR S 3

READER: MVI A,CNTL®Z'RET SRETURN END OF FILE.
FLUNCH: RET SNOT IMPLEMENTED.

5 RS IS I 62 S S I 3SR I R A BRI R S
i PRINTER DRIVER AREA —~ LOCM SERIAL PORT LINKAGE #
5 IR R S B 36 B 3 A ISR F OB 3 3 S SR S R

LIST: MOV AT sLIST CHAR TO ACIIM.
STA BT$CHR $STORE LIST CHARACTER.
MVI A, DCSSIN sLOAD SWITCH MEM CHMND.
auT O$FORT $ ISSUE HARDWARE CMND.
MVI A, DCELST sDCM LIST COMMAND.
CALL DoK$EX sCALL DISK EXECUTE.
JMP DEK$OE SRETURN TO CALLER.

LISTST: MYI A DCSSIN sLOARD SWITCH MEM CMNIL,
cuT DeFORT $ ISSUE HARDWARE CMND.
MVI AL DCSLCE sOCM LIST STAT CMND,
CALL DK SEX sCALL DISK EXECUTE.
CALL DSk SO $SWITCH DD MEM OUT.
LA BT$3T3 : sLOAD RETURN STATUS.
RET SRETURN TG CALLER.

SHEHBRH GRS A A AL LR A AR R RS R LA AR RERF AR F R REE RS
3 HOME - SET TRACK TO ZEROC #
PHUAHRHAAAHAR A I AR RFRARF A H BB FREES R E SRR RE

HOME = MVI C,0 0 REGISTER TO ZERA,
IMF SETTRE sFERFIORM SET TRACK.

RS Rt L P E L E e E iy i Ry I Iy
i SELECT DIISK DRIVE — CHECK FOR LIGON #
RS e T RSt 2 T eI eI ey Y Y Y

2 O SERROR RETHRN CODE.
> I sFUT OBRIVE NMBR IN A,



4509
440E
4aD0C
4A0F
45E0
4RES
4A/EL
48E7
AARE?
45EA
4AER
AREC
4AED
4AF0
44aF1

40F 4

4AFS

4AF =

AAF 2
4aFA
4AFD

4AFE
4AFF
4RO
4HO3

4004
4BOAL
4RO
4EOA
AROD
4B10
4B13
4E14
4L17
4E1A
4B1E
4RH1E
4B21

FEOZ
oo
FESPAL
7B
Z2H44C
26574C
&F
2600
Pty

2%

Bar'Y oy
2%

2%
11E94C
19

CHES4E

L0
&P
22604C
£9

FEQ1
D343
3EOQ1L
CO3A4E
Cz24A4R
<AL0LC
EH
0130032
ZA4000
O
QLIS000
wD414cC
LZ444E

CFI NEDORV= $OHECKE, IF LEGAL DRIVE.

RN SND CARRY IF ILLEGAL.

=TA BRT$ORV $S3TORE DRIVE NUMBEFR.

Moy ASE SCHECHK IF LOG-UON REQ.

STA LGSR $STORE LOGON REGISTER.
RETDZE: LDR ET$ORY FGET DRIVE NUMEER.

Y LA L OSET DISK NUMBER.

MVI H, O sZERO H REGISTER.

DAD H PR,

DAD H R4,

DAL H R =

DAL H s#14 (SIZE OF HEALER).

LXI [ DOSOFH sDRIVE O DsFsM.

nAD n sHLSET DRIVE N DPH,

MF LOGEON PG00 CHECK LOG-0ON,

PR RSN N IR R RSN RERE R

: SET TRACK NUMBER *
§ SEFEIFHE S IE S F N AL I I F I AR T I I I

SETTRE: MOV AT sMOVE TRACK NUMEER.
STA BT#TRK $SAVE TRACK NUMBER.
RET SRETURN TO CALLER.

FHERERAR SRR R R RN I S R R H RIS
i SET SECTOR NUIMBER #
§ ORI A I R A R H I R R AR

SETSEC: MOV A, C FMOVE SECTOR NUMBER.
=TA BT$SEC s SAVE SECTOR NUMEER.
RET tRETURN TO CALLER.

$ 3 IEIE I R I I S ST SR B 3T I SR B 3R 3630 SR 3 3R R 6 B
? SET MEMORY ADDRESS FOR DIsk TRANSFER *
$ B AF 6 4R I B S B R RS I 3SR SRR I SR T R I A B

SETDMA: MOy H. & tHIGH ORDER MOVE.
MOV L. sLOW ORDER MOVE.
SHLD BT+DMA 3 SAVE TRANSFER ADDRESS.
RET SRETURN TO CALLER.

5 B S0 26 2 NI I I B N R I R R T M E I 3
i READ A DISK SECTOR ROUTINE #
5 B I I IR I H R IR TR

DISKRD: MVI A.DCHSIN FSWITCH DD INTG SYSTEM.
ouT O$PORT 3 ISSUE DD COMMAND.
MVI A, DCSROS sREAD SECTOR COMMANLD,
CALL DSK$EX PFERFORM OPERATION.
JINZ DSK$ER SERROR EXIT.
LHLD ET$DMA JLOAD USER BUF ADDRESS
XCHG sMOVE HL TO DE,
LXI B. DO$BLF sLOAD BUFFER OFFSET,
LHLD DEADDR LOAD DDV WINDOW ADDR.
oAD E sHL NOW SESTOR BUFFER.
LX1 E, SEC$EZ sLOALY SECTOR SIZE,
cALL BLOCK sRLOCK MOVE ROUTINE.
IMF DERS$SOK sNORMAL RETURN,

RNV AEEH LSRR HE L TR FHF R EFFE LR RE R B AR SRR SRR AS

N
-



4B24
4B26
4B28
4B2B
4B2E
4B31
4B32
4B33
4B36
4B3%
4B3B
4B3E
4B41

AB44
4B4s
4Bag
4B4A9

aABaa
4pac
4BAE
4B50

4B351
4B52
4B53
4B56
4857
4B58
4B59
4B5B
4B5C
4BSF
4B&0

4841
4B63
4B635
4B&7
4B67
4B6C
4B4&F
4B72
4873

3E01
D343
018000
2A4000
118003
19

EB
2A604C
CcD4a14cC
3EO2
CD8A4E
CA444B
C34A4B

3EOO
D343
AF
ce

3E00
D343
3EFF
9o

7A

B3
CASC4EB
EB

09

&E
2600
ce
210100
0%

ce

3E01
D343
3EO3
D343
010001
2A4000
110003
1%

EB

i WRITE A DISK SECTOR ROUTINE

+#*

SRR AR SR RE RSN RS SEEHSEES

DISKWR: MVI A, OCESIN
ouT OsPORT
LxlI H.SEC$S2Z
LHLD DsADDR
LXI 0, DOsRUF
DAD D

XCHG
LHLD BT$DMA
CALL BLOCK

MVI A, DCSHRE
CALL DSK$EX
JZ ODSK$0K
JMP DSK$ER

SSWITCH DD INTO SYSTEM.
ISSUE HARDWARE CMND.
LGAD SECTOR SI1ZE,

Do SYSTEM ADDRESS.

DD BUFFER OFFSET.

HL NOW DD BUF ADLDR,
DE NOW DD BUF ADDR.
HL. NOW USER BUF ADDR.
BLOCK MOVE ROUTINE.
sLOAD WRITE SEC CMND.
sCALL DISK EXECUTIVE.
$JUMF IF WRITE OK.
SERROR EXIT.

3 363396 36 36 306 B I 030 35 T FE A6 36 36 35 48 35 F 36 0 TR 3F 6 3645 96 3 36 36 3E 3 6 35 36 36 36 96 26 36 36 36

i DISK READ/WRITE EXITS

*

3 I 36 3 36 36 IE A I I S S A IS 33606 I I 3536 20 306 6 HF 46 36 4 3 336 6 T 2696 3 95 35 96 36 36 4 3

DSK$0K: MV] A, DC$SOT
ouT DEFPORT
XRA A
RET

DSK$ER: MVI A, DCESOT
ouT D$SPORT
MVI &, OFFH

RET

ISWITCH DD QUT OF SYS.
5 ISSSUE HARDWARE CMND.
$ZERO A REGISTER.
$NORMAL EXIT.

iSWITCH DD OUT OF SYS.
1 ISSSUE HARDWARE CMND.
$LOAD ERROR FLAGS.
SERROR EXIT.

§ B EIE I I 3 36 SE 3 I8 I B0 IE 30 3636 30 36 36 36 S0 HE IE I IS SE IE 90 35 36 35 0 4 0E 96 S 36 96 26 36 36 SIS B i

3 TRANSLATE SECTOR NUMBER

*

PR R R R AR RR SRR RS T IH R RREHHBE

SECTRN: MOV A.D
GRA E
JZ NOTRAN
XCHG
DAD B
MoV L.M
MV H,0O
RET

NOTRAM: LXI H» 1
BAD g
RET

$TESTING TBL ADDR.
sADDR IN REG DE.

$IF ZERO., NO TRANS.

s (HL) NOW TRANS THL.
$(HL) NOW TRANS SECTOR.
L IS TRANSLATED SEC.
$HIGH ORDER BYTE ZERQ.
$RETURN TO CALLER.
$SET ML TO ONE.

tADD SEC NMBR TO HL.,
SRETURN TO CALLER.

SHRHEHI N EE RS H RN RIS W RSN NI BR S EH RN RS

3 FORMAT A DISK TRACK ROUTINE

#*

Al g g 2T R R AT S e Y

FORMAT: MVI A, DCSSIN
ouT D$FPORT
Mvi A DCEMB1
ouT D$FPORT
LXI B.FMT$52Z
LHLD LisADDR
LXI D, DO$FEBF
DaD )

XCHG

SSWITCH DD INTO SYSTEM.
$ ISSUE HARDWARE CMND.
SSELECT DD BANK 1.

;5 ISSUE HARIMWARE CMND,
sFORMAT PROG SI2E.

sOD SYSTEM ADDRESS,

s 0D FORMAT BUF OFFSET.
sHL NOW DD FRUF ADDR.
sDE NOW DO FBUF ADDR.



4B74
4B77
4R7A
4B7C
4B7E
4BEO
ABE3
4B86
4BGY

4B38A
4BsD
4B70
4B93
4B%6
4B97
AB7&
4BvB
4BYE
4BA0

4BA2
4BAS
ABAG
4EBAE
A4BA?

4EBAC
4BAE
4BBO
4BB1
4BB2
4BB3
4BR4

4BEBS
4BBREZ

4BEA

4BBD
4BCO
4BCZ

ZALO4C
cCha140C
SEOL
D343
2EOZ
CDE8AAEB
CD444EB
IASFAL
ce

32584C
010700
117003
2A4000
1e

ER
21584C
CcD414C
3E0Z2
D343

3A4Z00
47
DB43
AQ
CzA&L4R

3E01
0343
EE
7E
12
A7
ce

3AGA4C
E&O1
2444

226240
ZEO1
D343

LHLD BT$DOMA sFORMAT FROGRAM ADDR.
CALL EBILOCE $BLOCK MOVE ROUTINE.
MVI A. DCSMED SRESELECT DD BANK Q.
auT D$FORT sISSUE TO DD HARDWARE.
MVI A DCEFMT $LOADR FORMAT TRK CMND.
CAtL . DSK$EX $CALL OISK EXECUTIVE.
CALL DEK$0K $SWITCH LDy MEM OUT.
LDA BT$STS sLOAD FORMAT STATUS.
RET $FORMAT EXIT.

5 46 335 3 35 55 36 30 30 3030 3F 36 35 36 36 36 30 36 3636 3E 35 303 3E 3 36 3630 36 36 36 JE S A0 3 S0 SR SE S MR

s DOUBLE D EXECUTION SUBROUTINE *
§ 36363666 36 4 2 2 IAE A5 625 35 356 30 30 48 96 36 2E 30 T IETE T TSR0 6 T T NI AN

sHEauen ( COMMAND BLOCK TO DOUBLE I AND EXEC ) ##%###tts

DSK$EX: STA BT$CMD $STORE DCM COMMAND.
LXxI B.,7 $NMBR BYTE TO MOVE.
tXI o, DO$CET sCOMMAND BYTE OFFSET.
LHLD DsADDR sOD SYS ADDRESS.

LAD U $HL NGW PTS CMND BLK.
XCHG iNOW ALDDR IN DE.

LXI H, BT%CMD $sBIGS CMND BLOCK.
cALL BLOCK $PERFORM BLOCK MOVE.
MV1 A ODCEINT sLOAD DD INTERRUPT.
ouT DEPORT $ISSUE DO INTERRUPT.

snxuaadd( WAIT FOR DGUBLE D HALT ) 36983635 363 3 36 3046 30 3 330 90 30 30 30 40 00 80

DA D&HALT SLOAD HALT RIT MASK.

May B,A $MASK IN B REGISTER.
DSK$WT: IN D&EPOURT SREAD DD STATUS.

ANA B sTEST HALT3# FLAG.

JNZ DSKSWT s TEST UNTIL HALTED.

suaaunind GET DOUBLE D STATUS ) 3535363636 3036 36 30 3898 3 36 3836 30 S - 46 46 35 30 4638

MVI A: DCHSIN SSWITCH DD INTO SYS.
ouT DEFPORT s ISSUE HARDWARE CMND.
XCHG s EXCHANGE SRC/DSTN.
MoV AsM SSTATUS INTO A REG.
SThAX 0 iSTORE STATUS BYTE.
ANA A $TEST FOR ERRORS.

RET SRETURN TO CALLER.

3 TSI T I BB BRI R A IR R
} LOG-ON - SET OISk PARAMETER BLOCK #
3 3636403048 3630 3300 0TI TN H IR RN RR

s ( CHECK IF LOG~0ON REQUESTED ) #363036 363 3 336 36 9 36 4 3 ¥ 4036

LOGSON: LDA LOGERE sCHECK LOG REGQUEST.
AN QO01H sLOG ON BIT TEST.
<INZ DEK$0K SRETURN, NO LOG-ON.

s ERER( READ IDENTITY SECTOR ) #8588 088303 533006 3 H 30 4 3 33

SHLD DT$FPTR $STORE DRV TEL PNTR.
MV1 A.DCHSIN $SWITCH DI* INTO SYS.
BT D$PORT 3 ISSUE HARDWARE CMND.



AECA
ABCG
ARCY
3BCC
ARCF

4BLZ
4BDS
4EDS
4RI
4BLC
4BDE
4BEO
4BEZ
ABES
4BE&

4BEZ
ABEC
ABEF
ABF2
4ABFS
4ABF&
4ABF%
4BFC
ABFF
4coz
4C03
4C04
4C06
4C07
ACOC

4COF
4Cc12
413
4Cc1=
4C1E
4C1lE
4C21

4C24
4C27
4CzZA
4C2B
4czC
4Ccz2h

4C2E
ACZF

2EOQ

CLaA4E
CALZ4E
210000
C24A4E

118003
2A4000
19
11E14C
0608
1AL13
BEZ3
C20F4C
05
CZI'E4B

Ch2EAC
ChOz&aC
Q1A003
ZA4000
o
O10F00
cD414cC
11B103
ZA4000
19

7E
E404
cCz44c
2ALZ4C
Z3444E

CDZ44C
CD364C
G1OFO0
217FAC
CD414C
ZAL24LC
C3444E

116540
2A&24C
73
23
72
ce

AF
2ALZAC

MV1
CALL
JZ
LXI
JMF

H
s ( CHECE

LOGSCK: LXI
LHLD
DAD
LXI
MVI
LIAX
CMP
JNZ
DCR

INZ

LOG$1D:

AL DCELOG
=R SEX
LOG$CE
H,0

Dk $ER

FOR JADE ID

0, DDSBRUF
ALDR

]

O, JADEID

B, ID$SZE

o INX
! INX
LG2740

B

LOGSID

gapnsanr( DISKETTE CONTAINS

CALL
CALL
i.XI
LHLLI
DAD
LXI
CALL
LXI
LALD
DAD
MOV
ANI
cz
i.HLD
JMP

TRNONE
DPB$AD
B, DOsOFE
D&EADDR

B

B, DFB$SZ
BLGLCK

o, oosDOF
nsADDR

i

A M

04K
TR3740
DT$FTR

I o TN

sLOAD DM LOG-CON CMNLD.
sPERFORM DIskE OF.

GO TO LOGON ERROR.
sERROR, RBAD LOG ON.
sBICGS EXIT.

IET L2 YR 2R kb S b

K

iD

sD0t BUFFER QOFFSET.

;DD SYs ADDORESE.

sHML NOW FNTE BUFFER.
sDE PNTE BRIODS ID.

sSET LABEL SIZE.

sGET LABEL CHARACTER.
sOOES ID SECTOR MATCH.
$ASSUME DISKETTE 2740,
s DECREMENT CEHINT.
$CHECK IF ANOTHER CHR.

YREFHEE SSRGS H R

;s ASSIUME DDENS.

sGET DPE ADDR IN LDE.
sDFR ADDR OFFSET.
s SYSTEM ADDRESS.
sHL. NOW AT ID DPE.
sDFR SIZE IN BYTE:S.
sMOVE INTO LFPR.

sID DTA DNS OFFSET.
sDD SYSTEM ADDR.
sHL POINTS FLAGS.
sLOAD FLAGS.

sTEST DATA DENSITY.
sIF O USE 32740 TRN.
s RELCAD FOINTER.
SEXIT BICES JUMF.

-

supuEReE( ASSUME 3740 DISEETTE ) 636 3036 046 4 36 35 3F 30 5 S B R S0 RS GE

CALL
CALL
LXI
LXT
CALL
LHLD
P

LG3740:

$ U RN
TR3740: X1
LHLD
MOV
INX
Moy
RET

TRZ740
DFBEAD
E, UFB&SZ
H, SOEFBE
EBLOCK
DT$FTR
DSR$SOK

D> SDTRAN
OT$FTR
M. E

H

M. D

ET SECTOR TRANSLATE.
ET REGISTER DE.

FE SIZE IN BYTES.
DDRESS OF BLE IMAGE.
OVE INTO DFE.

ELOAD POINTER.

XIT RIOS JUMP.

mAnI Do wnn

SET 3740 SECTOR TRANSLATION ) #3s#ssd&&dfatiiitd

SSECTOR TRAN TBL ADDR,
sALDRk DISK FARA HDER.
sLOW ORDER ALDLDR.
sPOQINT NEXT BYTE.
sHIGH ORLDER ADDR.
sRETURN TO LOG USER.

sHaaHpae{ SET NO SECTOR TRANSLATICON ) ##3it4 ittt at i

TRNONE? XRA

LHLD

A
LT$FTR

$ZERCD A REGISTER.
sADDR OF FARA HDER.



4C41
443
4CA45
4C43

4C41c
4c4nD
A4C80
454

4058
452
4C5A
4C5B
4CoC
405D
4C5E
4C5F

Q440
4c ez
A 44

Q040
o4z

ZALZA0
110AG0
15
SE
23
Sé

o

7EZ3
12132
QOBR72R]
2414009

7E
FEZ4CE
4FCDOCFO
2303240410

00
00
00
Qo
Qo0
Q0
00
00

QOO0
0000
00

i

(5 (WY M, & s ZERG LW ORDER ADDR.

INX H INEXT EBYTE.
MY M. & s ZERG HIGH BYTE,
RET SRETURN T LOG LIZER.

sEFEsHHERR( GET DRIVE FPARG BLE ALDLDR ) #3334t 30345 4 3 3 3 404032

LFBsAD: LHLD OT$FTR sADDR DSk FARA HDER.
LXI b,10 sOFE TEBL PNTR OFF3ET.
Dan 0O sNOW AT OFE PNTR.
M) E.M $LOW ORIER ADDR.
INX H $NEXT EYTE.
M LM sHIGH ORDER ADDR.
RET SRETURN TO LGOS USER,

RS X 2 22 ST IS TR R R R IS T R TR SR R ey
7 BLOCE MOVE SUBROUTINE - Z20 LDIR WILL FUNCTION HERE *
§ RIS I IR IR 3 I I 2 3 0 A T B 3 3 I 36 646264 20 3 IF 26 36 306 36 AR

BLOCE: MOy AL ! INX H iGET EACH BYTE.
STAX o INX I $STORE EACH BYTE.
ncx B! MOV A.EB! ORA ©  sDEC LENGTH (MAX &4K).
JNZ BLOCE! RET SFINISH BLOCKE AND RET.

PN E R A F R RR A RE AR AR LR USRS R R A FBRER R R BRI B SR
3 MESSAGE DISFLAY ROUTINE ~ HL REG FOINTS TO STRING *
3RS R E AR R R I A T 4 3 I 3 H IR I 3 N

MSGeOT: MOV AL M sLOAD CHARACTER/BYTE.
PRI B! k2 SEXIT IF TERMINATOR.
MoV O, A! CALL CNS30T  3DISPLAY CHARACTER.
INX H!  dMF M=5$0T  SREFEAT FIOOR NEXT BYTE.

SHRRHHEFFRERFH AR NRR LR EEEREHSH R RS BB
$ DOUBLE [ — DCM COMMAND BLOCKE BUFFER #*
§ RS I 3 I I 3 I 6 R M 30 26 36 36 3R 30 33 3 3 3F 3300 4F 0 S 0 5 0

ET$CMDO: LR 0o s OCM COMMANT.
BET$LRV: DR 0 sORIVE NUMEBER.
ET$TRE: DB 0 § TRACKE, NUMBER.
EBT$5EC: LB O sSECTOR NUMBER.
ET$SF0: DR Q PSPARE BYTE O,
BT$CHR: DE 0 sLIST CHARALCTER.
BT$MCOD: DE QOOQQO00R SMODE CONTROLS.
BT$3TS: DR O s COMMANLD STATLES,

SHUHFRAR AR EF AR R AR RS LR RN AR E R BB RS EES

3 BIOS VARIABLE STORAGE #
R e A R SR e s bR SR R L SRl Y L 2 R R Y

BET$DMA: DW ] 3SYSTEM TRANSFER ADDR,
DT$FTR: W O sDRIVE TABLE FOINTER.
LOG$Ro: DR 0O ILOG ON REGIIEST REG.

R AR S S S SR e R R L Ry L L T T R g g rg e
3 DOUBLE D - MEMORY ASSIGNMENTS (40-4F HEX) #*
SR Rt b RS S SRR 2R T R TR R A g ey

DsADDR  EQU QO40H 300 SYSTEM WINDOW ADLDR FOINTER.
osHALT EQU 0042H 0D HALT STATUS MASK LOCATION.



4CAS
4C&F
4C7?

4C7F
4C81
acge
4C83
4C34
4Caé
4C3a
4Ccg?y
ACGA
4C3C

4CEE
4C71
qCcee
4093

4CP6
4C9A
4CBZ
4CB4

4CcCe

QO0A
ooon
0024
001A

4CE1
Qo0g

0107001312
OYOF 150208
12123040410

SRR S R N E R AR RN FH R R B E R HFF AR REHHRL
3 3740 FORMAT PARAMETERS x###usdsr CP/M SINGLE DENSITY #
3 SEFE I 3 36 36 $F 6330 30 N SEAF S S A S S SO IS IE SR R 2 F IR 3 3 363 2 I N

sHuuAxER{ SINGLE DENSITY CP/7M SECTORING ) ###4888rssaass

SDTRAN: DR O1H, O7H, 00, 13H, 19H, OSH, OBH, 11H, 1 7H, O32H
IR O%Hs OFH, 15H, 02H, 0EH> OEH, 14H, 1AH, 04H, QCH
)2 12H, 15H, 044, 0AH, 10H, 14H

searpaes( DEFALLT DISK PARAMETER BLOCHK ) ##asdtiatmiests

1AQQ SDEPEK: D 26 sSECTORS PER TRACK.

Q= DE e sRLOCK SHIFT FALTOR,

o7 DB 7 FELOCE MASK.

Q0 DE 0 INULL MASE.

F200 oW e sOISK SIZE - 1.

BFOo0 a1y 63 $DIRECTORY MAX,

co DE 110000008 3ALLOC O.

00 e Q SALLOC 1,

1000 oW 1& SCHECK SIZE.

Q200 D 2 s TRACK OFFSET,
§ I AT I AN AT H AN W
3 ZERO FAGE IMAGE - BLOCK MOVED TGO BASE FAGE #*
HELE 222X T 2 2Ty e Ry I I IR T FFTLTELY Ay

C2034A BS$IMG: JMF BIOS+03H s WARM BOOT VECTOR.

Q0 IOSIMG: DE IZBYTE sI1/0 BYTE IMAGE.

00 DF$IMG: DR LFsDRY sDEFAULT DRIVE IMG.

CI063C JMP BLOOE+06M sBOOS CALL VECTOR,
PHEHFKRERARHERFH SRS R EEERF A EE AR HBF SRS R R RS EFREER R RN S S
3 MESSAGES #
PR HRFHFEF R EFRR TR LA SR SRR R A A S B R ERFRERR RSB H

CDOACDOA MSG$S0: [ CR.LF,CR,LF

4A41444520 DE “JHADE COMPUTER PRODUCTS > CR.LF

3230 DEe TO7 + CPMSNE / 10,707 + CPM$NK MOD 10

4B2Z2OA43IS0O2ZF LE “kOCP/M 2.2 DDRIOSZ . CR.LF,CR.LF,EOM

ODOA434350MSGSLE: DR CR,LF, “CCF/BD0OE LOAD ERROR , EOQOM

= LF EC) D0OAH $ASCII LINE FEELD.

= CR EQ QopH s CARRAIGE RETURN,

= EOM Eci i sEND OF STRING.

= CNTL®Z EQU O1AH SCONTROL-Z (EGF).
FHENII R AR R EHRERRB R RN RBRFERE BB R FERRERFHHFREREN S S F S
3 ID LABEL DEFINITIONS 3#*
RS a kAt LI T R T N R R e

4A6164AS200A0EID: DE “JADE Do ;ID LABEL.

IDSSZE  EGW - JADEILD sLABEL SI1ZE,

R R R L Ry L L L LRy
3 DRIVE FARAMETER HEADER AREA #
FHRERAA R R RR AR R R AR BN R IR R A B SR EER SR RERFEBIREEBARLS



4CEZT QOO0 DOsDFH: OW 0 s SECTOR TRAN TEL.
QCER Q000 JCH] ¥ sSCRATIH AREA.
SCED QOO0 Lo A s ZCRATOH AREA.
4CEF 0000 W 0 $ECRATCH AREA.
ACF1 QO4E jalh| IIR$EBF sODIRECTORY BUFFER.
4CFZ Z04E jal%] DOSDFR sORIVE FARAM BLE.
4CFS BO4E [4]7] L DOSCHE sORIVE CHANGE BLE.
qF7 SF4E | DosAlLL sDRIVE ALLDCATION.

IF (1 -NSDRVE) SHR 1S sTEST SIGN BIT.
{CFY QOO0QOOOUODI$IFH: DWW C0,0,0
4001 OQ4EDDAE 317 LDIRSEF . D1$DOFE
4005 OO4FDF4E R[] D1sCHE, D1$ALL

ENDIF

iF (Z~-N$DORVS) ZHR 1S

DzshFH: DWW D1 0,0,0

Ll DIRSEF, ODZ$DFEB

W DZ$CHE, D2sall

ENDIF

IF (Z-NEDRVE) SHR 15

D3$DFH: DW G,0,0,0

o DIR%EF . OD3$0OFE

W DE$CHK, DRsALL

ENDIF

$ H IR R R I 3 2 S0 AR 4 3R FE B3 30 34 0 3 06 36 9 36 S S IR S I I
3 BRIOS FPROGRAM AREA REMAINING #
3 26 35 45 3635 90 20 36 3 46 3 30 3E 0 33 0TI 6 T2 4020 4 36 B 3030 0 I AR A S R S S

4EQO = BIOS$U  EcU BIOS + K$B t BEGIN SCRATCH AREA.
OOF7 = BIOS$F  EQU BICSSU ~ $ sNUMBER OF EYTES FREE.
IF BIOS$F SHR 1S5 sTEST FROG OVERFLOW,
ERROR  EQU 1/0 : GENERATE ERROR.
ENDIF
4007 F$AREA: DS EIOS$F sUSE UP PROG AREA.
$ 300 B 3 ISR SE 30 30 20 36 30 30 5 E E E IR 6 I E 35 3 3 36 S0 3 46 3H 36 30 38 B 36 3F H 3 I H A
; DIRECTORY BUFFER AREA — BEGINNING OF SCRATCH AREA  #
SRENHHHEHFHH R ERAFARREHFERF SRR RN RFRR R E S H LR NE
2E00 DIR$BF: DS SEC$SZ
§ 3R E 5 3630 36 30 30 6 SE3E 31 35 3T R 6 46 30 0 0 56 56 35 36 30 4R 35 3 303030 3 30 3 30 35 30 30 3SR SE S S SR I I
s DRIVE TABLE ENTRY - SIZES #
§ 336 3 E 3 30 40 4R 36 36 35 30 W MM SRR 3 3 W00 H I R0 I I R
QOOF = OFB$SZ  EQU 15 s FARAMETER BLOCK SIZE,
00zl = ALL$SZ EQU 33 sALLOCATION INFO SIZE.
0020 = CHK$3Z EQU Zz $ CHANGED DISK SCRATOH.
RN R NN RIS M 3 L R
; DRIVE TABLES - SCRATCH AREAS #
SHAIENHF AT IR I S I R R H I
3ET0 DO$OFPE: O DFE$SZ sDISK FARAMETER BLOCK.

4ESF DogalLs D3 ALLESZ sOISE ALLOCATION INFO,

A



4E RO DO$CHE: Dz CHE$SZ sDISK CHANGED STERATCH.

IF (1-N$DRVZ) SHR 15
4EDNO Di¢DFB: DT DFB$SZ sDISK PARAMETER ELOCK.
4EDF oisALL: D= ALL$SZ ;OIS ALLOCATION INFO.
4FC0 OisCHKE: 05 CHES$EZ s DISK CHANGED SCRATCH.
ENDIF
IF 2-N$DRVZ) SHR IS
DzsborFB: Do DFE$SZ sOISK PARAMETER BLOCK.
DzsALLl: DS ALL$ZZ sDISK ALLOCATICON INFC,
D2$CHE: DS CHE$=Z sOISK CHANGED SCRATCH.
ENDIF
IF (F-N$DORVE) SHR 15
has0OFB: D= DFB$=Z sDISK PARAMETER BLOCK.
DIsALL: DS AlL$57 sDISK ALLOCATION INFG.
D3sCHK: DS CHR$SZ sDISK CHANGED SCRATCH.
ENDIF

S AN EH RS SEEHEEF TR RS S LSRN SS
4F20 END



ThL Z&80 CF/M DISK ASSEMBLER VERSION 2,21 FAGE 1
DISK CONTROLLER MODULE (DCMZ)

TITLE FAGE
LA 22222 IR ST I E LTS LT LSS ST IR L2 RS IR EE ST T L

-
b
-
3
-
?

FROGRAM 1D: DISK CONTROLLER MODUM.E

VERSTON: 2.2 8" RELEASE 2&

® % %k 0 ok

ISR H R E RIS R H R H SRR ERE

L LA LI T I )

PRESENTED BY: JADE COMPUTER PRODUCTS INC.
4901 W, ROSECRANS BLVD.
HAWTHORNE, CALIFORNIA
90250, U.S.A.

* & %k Kk ¥ &

i W

b3 38490 3066306 IE A2 43036 T6 S B3 338 3636 36 36 36 36 I 38 36 96 96 9626 296 36 3 346 3F9 36 363544 2963
*

WRITTEN BY: STAN KRUMME #

*

Bt AL A6 B3 5 4 BB 3 0 SR 36 36 330 06 06 6 A5 06 304 I FEIE I 000 3 3 9626 36 5 B
THE DISK CONTROLLER MODULE (DCMZ) EXECUTES INTERNAL #

T THE JADE DOUBLE D DISK CONTROLLER BOARD. THIS

PROGRAM FROVIDES A FACILITY TO READ/WRITE DISKETTE

SECTORS AND FORMAT DISKETTE TRACKS (IN SINGLE AND

DOUBLE DENSITY). THIS DCM SETS THE PARAMETERS FOR

EACH DRIVE DURING THE "LOG-ON" OPERATION. THE

FORMAT.COM PROGRAM WRITES AN IDENTIFICATION SECTOR

WHICH PROVIDES THE NEEDED INFORMATION. IF THISZ

IDENTITY SECTOR IS NOT FRESENT ON THE DISKETTE.

IT IS ASSUMED TO BE A STANDARD 8" 3740 FORMAT.

THIS PROGRAM CONTAINS A 4 WORD TIMING BLOCK WHICH

SHOULD BE PATCHED TO MATCH THE USERS DISK DRIVES.

THIS HAS NORMALLY BEEN SET FOR SHUGART SA800/801,

38 H AT IE I I3 30 FEAE AL H T B35 3 3 A6 6636300 35 36 6 626 2090 45 06 48 S 4 6 6 6 6 B 306 00

W Wk WA WE NE NE IE W AR

LI B W

* k ok ok Kk %

e um uy

338 36 36 36 D6 36 36 383696 3 3096 3 B2 FE e F I ST 306 3 IR 2 6 I N
DISK CONTROLLER MODULE IS COMMAND COMPATABLE WITH #*
THE FOLLOWING WESTERN DIGITAL CONTROLLER CHIPS. #
DOUBLE D USER SWITCH O (U0 OR RO) MUST BE SET TO *

INDICATE THE CONTROLLER CHIP DATA BUS POLARITY. #
I I I HF AT TN IE I IS 303690 35 I 35 38 66 3 96 6 36 96 90 30 36 46 6 6 363 2096 3836

w“E W3

WE ME R Wa W NE e R e

CONTROLLER IC USER SWO *

———————— #*
FD1791-02 {(01) CLOSED #*
FD1793-02 (01) OPENED #*
FD1795-02 CLOSED *
FD1797-02 OFPENED *

LU

303608 36 36 38 38 36 3550 5830 3030 30 36 36 36 26 38 303046 46 30 3536 6 36 56 3606 46 96 96 30 36 95 3035 35 36 06 25 B 40 36 240 20 M0 35
THE FD1793-02 AND FD17%7-02 PROVIDE ENHANCED SINGLE #
DENSITY PERFORMANCE IN THAT THESE CHIPS ARE FULLY #
COMPATABLE WITH FD1771-01 3740 FORMATS. *

3******************%**************%%*****%%******%*****‘D

Ll

LT ]



TOL Z20 CP/M DISK ASSEMBLER VERSION 2. 21 FAGE 2

DISK CONTROLLER MODLNLE
HARDWARE DEFINITION

Q000
0000
Q004
0004
0005
0006
Q07

0008
0010
0020
0040
0080

0001
0002
0004
0008
0010
0020
0040
0080

0003
0000
0010
00430
0080
00Co
0020
0020

(ncmz)

$ SRRt 3 I 0 SR IE IR TR IR SR TN A 0 5 I A B
THE FOLLOWING IS A LIST OF THE INTERNAL I/0 ADDRESS *

;3 ASSIGNMENTES. THESE FORTS AND CONTROLE CAN ONLY BE #
$ USED BY THE ONROARD Z20A. THESE PORTS AND CONTROLS #
ARE NOT IN THE $100 BUS ADRDRESS SPACE. #*

LI L

§ SE SRR B E S 36 3030 S5 S 0B B 0 SE RS0 R 6 3 R0 00 TR 30 30 4R 30 30 3630 $E 3 3E M SE B R R IR

s#uawraa( CONTROLLER FORT ASSIGNMENTS ) 533385 3 36 3 330 4 336

BL.STS == Q00H $ BOARD STATUS PORT.
BL.CTL == QOOH s BOARD CONTROL FORT.
WD.CMD == 004H $179X COMMAND REGISTER.
WDH.STS == 004H $17%9X STATUS REGISTER.
WD.TRK == Q0SH $179X TRACK REGISTER.
Wh.SEC == O06H $179X SECTOR REGISTOR.
WD.DTA == 007H $179X DATA REGISTER.

seddrisd ( CONTROLLER FUNCTION ASSIGNMENTS ) #3654 3036 48 5403

XP.5TP == O0O8H s ISSUE STEFP PULSE.
XF.MT0 == 010H sMOTOR TURN OFF.
XP.IRR == 020H $5100 INT-REQ RESET.
XF.MTX == 040H SMOTOR TIME EXTENLD.
XP.DSH == OZ0H sDATA SYNC HOLD.

$ 636306 I I I I F I3 B B I 3 330 06 46 06 2 6 3 2 S R
5 THE FOLLOWING LIST ASSIGNS EACH BIT POSITION AND #
3 FUNCTION OF THE BOARD CONTRCGL PORT (BL.CTL). #*
$ S B A S 3300 B30 A S I S0 36 36 3 9 33 330 0 S 6 0 T I 3 3 S S A I

s wEHEE( BIT ASSIGNMENTS ) #HESHAHEH SR ESH SRS BH X LSRR EHES

BC.DSA == O00000Q000tR sDRIVE SELECT A (2#0).
BC.DSE == 0Q0000010F sORIVE SELECT B (2#1).
BC.DSE == (00000100B sDRIVE SELECT ENABLE.
BC.EJA == 00001000B SEIA SIGNAL LEVEL OUT.
BC.DDE == 000100008 sDOUBLE DENSITY ENABLE.
BC.DAS == 001000008 sDIRECTION AND SIDE
BC.PCA == 01000000B $PRECOMP SELECT A.
BC.PCB == 10000000R s FRECOMF SELECT R.

jaaenie( FUNCTION ASSIGNMENTS ) #8303 3 5343 5 546 B30 36 330 36 5 30 26 86

BC.DSN == EC.DSA!BC.DSE sDRIVE NMBR MASK.
BC.3DS == 0 3SINGLE DENSITY.
BC.DDS == EC,0ODE sDOUBLE DENSITY.
BC.PCH == BC.PCA sPRECOMF —~ HEAVY.
BC.PCM == BC.PCH FFRECOMP — MEDOIUM.
BC.FCL == BC.PCA!'BC.PCB $PRECOMP - LIGHT.
BC.SD1 == BC,DAS $SELECT SIDE ONE.
BC.INW == BC.DAS $STEF INWARD DIRC.

F RS T 3 B 3 SRR 3 36 20 3 IR I 3 3 S 3 36 4 SR 40 4 36 3696 36 3 36 36 36 95 96 3 30 35 36 45 6 3




TOL 220 CF/M DISK

OISk CONTROLLER MOOULE

ASSEMBLER VERIION 2,21
(DEmE)

HARDWARE DEFINITION

0001
Q002
0004
0008
0010
0020
0040
0080

001E
0010
0088
00A3
QOFO
00Co
QODo
oobg

oosD
OOFD
OOE4
0004
0020
0030
Q004

PAGE 3

D

$ RS R T T A IE I 0 S 360 38 R 3 33 T I I 3466 240 26 40 S S 24
3} THE FOLLOWING LIST DEFINES EACH BIT AND FUNCTION OF *
3 THE BOARL STATUE FORT (BL.STS). *
5B I IS R0 6 36308 38 36 0 3 3 3 FE A 6 00 36 34635 0T U ST I3

BZ.US0 == Q000000 B
B3.LU51 == OQGOQOO10R
BZ.TEST == O0GO0L100E
BE.INT == Q00010008
Bz.EIA == O00Q10000R
BS.MOF == 00100000B
BS.TSD == 10000008
B3.DUN == 100000008

FUSER SWITCH o,

$USER SWITCH 1.

3TEST MOLDE SWITCH.
SHOST INT REQUEST.

sEIA SIGNAL LEVEL IN.
SMOTOR OFF INIDCATOR.
sTWO SIDED DRIVE FLAG.
sDISK CHANGE INDICATOR.

§ FF ST 36 S S0 23T 3 36 356 36 E 253 36 26 96 26 I AL I 2 396 636 3 R
3 THE FOLLOWING I3 A LIST OF COMMAND CODES ISSUED TO #
i THE 179X-02 DISK CONTRCOLLER. *
$ A O S BB 0 30 320 JE 30 I3 36 356 36 30 ST 06 0 A I S

DC.HOL == ©QO0O011000H
DC.HOU == 000100008
DC,RIS == 100010008
DC.WRS == 10101000B
DC.WRT == 11110000B
DC.RDA == 110000008
OC.8TS == 110100Q0R
DC.IFI == 110110008

$SEEK/LOAD RW HEAD.

$SEEK/UNLD RW HEAD.

sREAD SECTOR,

SWRITE SECTOR.

TWRITE TRACK FORMAT.

tREARD TRACK ADDRESS.

ISET TYPE 1 STATUS -
sFORCELr INTERRUPT.

§ $E 303634 36 3F4F T30 35 30 35 30 3 36 36 330 0 36 363 0T SE IS 36 6 36 3630 36 30 MU JE S B 6 6 B S SO

Wil

e e

IM.RER == 10011101R
DM.WER == 11111101B
DM.FER == 1110010CE
M. TKO == 0000C0100R
M. HOL == 00100000R
DM.DNR == 10000000B
IM.LDE == OQ0C0U0O100E

THE FOLLOWING LIST CONTAINS ALL THE MASKS USED TO #*
TEST THE 17%X-02 STATUS CODES
363536 54 36 6 I4E 3036 T4 3 36 T F I 3626 36 H HESE TR 306 6 3046 3 45 2062 3360 3 95 3 20

(FORT WD,.STS). *

sREAD ERROR TEST.
SWRITE ERRCOR TEST.
$tFORMAT ERROR TEST.
sTRACK O TEST.
sHEAD LOAD TEST.
$DRIVE NOT READY.
sLOST DATA ERROR.

3 TSR SRS B B T TR 3F F I B 3R 3R 6 4 S 360 35 96 3 36 36 96 6 3F 2 OE 6 206 36 35 36 36 4R 36 26 48
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DISK CONTROULLER MODULILE (LCMZ)

MEMORY ASSIGNMENTS

1000

1000
0400
1400

1000
1008
1010
1018
1020
1028
1030
1038

1038
1046

1370
1370
1370
1380
1700
1708

3 3SR A0 A T 6 36 36 3 30 690 36 FF6 36 36 4035 0036 46 3 304 SHIE A 3606 403 40 2030 H 30 3 I 0 SIS
5 THE FOLLOWING LLIST DEFINES INTERNAL MEMORY. #*

$ SE 3 3546 343630 36 4 30 35 0 IF S 626 00 SEE B 3 0 4F R 3000 3 630 30 34 36 30 8 35 36 36 45 35 36 3 36 J6 S 96 3 36 4E IFESE I
snanapsEesd( BASE ADDRESS FOR DOCM ) 338 3595648 35 5 36 56 3 30 46 3030 36 30 3036 34 5

BASE == 1000H s BASE ADDRESS.

s nupnEENEtss( MEMORY BANKS )#H#4H4448 458 ES5 LSS FEEHES

BANK.O == BASE+OQ0O0H s RANK O DEFINELD.
BANK.L == 0400H s BANK LENGTH.
BANK.1 == BANK.,QO+EANK.L sBANK 1 DEFINEL.,

sHuuERHHHRER( RESTART VECTORS ) #3630 36 303030 96 30 30 48 35 36 96 36 3640 36 36 36 36 3 3¢

RST. O == BANK ., O+3000H $RESTART 0.
R5T.1 m= BANK. 0+0008H $RESTART 1.
RST.Z2 == BANK, O+0010H sRESTART 2.
R5T.3 mas BANK . 0+0013H SRESTART 3.
RST. 4 == BANK . 0+00Q20H SRESTART 4.
RST.5 == BANK . 0+00238H $RESTART S.
RZT. & == BANK . 0+0030H sRESTART 6.
RST.7 == BANK., 0+Q0Z3H sRESTART 7.

R ( INTERRUFPT VECTORS ) 3t4830 364648 35 5 36 36 36 3630 30 30 40 36 96 36 S 30 26 3¢

RST.7 s MASKABLE.
BANK , 0+0066H $NON MASKABLE.

HR. INT =
NM. INT =

st { I1/,0 COMMUNICATION Y 3 3E 535 38 36 54 69 36 3 55 554 26 3596 36 358 3

I0.BLEK == BANK.O0+0370H 31/0 BLOCK BEGIN.
TP.ETK == 10.BLK+0000H $TOP OF STACK.
CML,. BK == 10, BLK+0000H s COMMAND BLOCK.
BUF.BG == I0.BLK+0010H $SECTOR BUFFER.
FMT.BG == BANK.1+0300H s FORMAT BUFFER.
FMT.FS == FMT.BG+0O003H $FOGRMAT FPROGRAM.

§ FE 3645 35 30 36 S0 8 336 45 48 35 35 36 58 35 3620 35 3000 3 3 HE 35 0368 36 36 40 45 S ****i‘- L L2 2 £ 3
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DISK CONTROLLER MODULE
MACRO DEFINITIONS

001>
001C

Q019

0005
o0y

Q01A
Q0z4

(DCMZ)

46 33433 SR I B N ST I A AR TE T AE I 62 35 38 3 I 30 T4 A 3636 36 JE I3 26 2 B A
WAIT IZ A "RESTART" TO THE TIMER SUBROUTINE ENTRY, #
. THIZ SUBROUTINE FROVIDES MOST OF THE TIMING LSED BY #

THE DOUELE [ CONTROLLER. #
R R L A e T L L B R R R R R P S

Wk e e

-DEFINE WAIT = L
R&T 1]

FHARARRERE RN YRR R R ST H RS H I B R4 45 I JE 36 2 16 332

i ASSEMBLER DIRECTIVES #
§ 6B I I 30 I 230 336 38 3F 96 0 3 35 35 95 6 30 1 4536 46 35 96 36 36 01 305 264826 3640254

- PABS SABSOLUTE ADDRESSING.
» FREX s INTEL HEX OBRJECT FILE.
« XLINK $NO LINKAGE REQUIRED.

3R RSB I IR IR A I I 333 30 E ST TE 39 3 36445 20 23 SR I 6 28
3 TENTH MILLESECOND TIMING CONSTANTS / 0.2 MS FOR 5" #
F ST S R0 3 3BT I I I I IE IR B3 A S I 6 96 36 3 2 I 3536 3 2 S I

™R.FC == GO1%H iTIMING CONSTANT, FIRST PASS.
TMR.NC == 0O1CH i TIMING CONSTANT. REFPEAT PASS.
PR IR I T I MR R R R R R IR RS R EES /
H EBALID RATE GENERATOR —~ TIMING CONSTANTS *
SHIEIE I R W I R S IS ST I NN RN
H BAULDRATE US/BRIT 8" §Ys 5 " 8YS *
§ ——————mem mmmmmm e e #
H 19200 S2.1 4 N.A. #*
3 F6LO0 104.2 25 ? *
3 4500 208. 3 o7 23 *
H 2400 416.46 121 37 #*
i 1200 2833. 3 248 121 *
H &00 1666.6 N.A. 248 *

HERREE R H N E R AR R R AR R RS FEREAS

[

BAULD.C == e $ BAUD RATE CONSTANT 2600 8",

SHANI RS H R H AR EE BT F R 8 L2 2 2 2

3 ERROR RECOVERY VALUES *
3 BRI I3 B S S B ISR S IS 36 36 35 20 IF B I3 S 26 6 B AR 26948 I B

RTY.3K == ) SREPOSITION R/W HEAD ON RETRY.
RTY.LS == K $LAST REPEATED RETRY.

TRK.QB == 26 $AT FIRST THIRD TRACK OF DISK.
TREK.IE == 52 3AT SECOND THIRD TRACK.

H *-ﬁ-*****-ﬂ-*******-ﬂ-%**#**ﬁ***'H--ﬂ-#*'ﬁ-**-ﬁ-***********ﬂ-******j
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DISK CONTROLLER MODULE (DCMZ)
RASE PAGE

.

FAGE &

FHEHAGSESH R SRR H IR R FH GRS RTINS H 3%

THE FOLLOWING

L L IR T T )

RESET. THE

BOGTETRAFP

THE LAST TwWO

~E uE

AREA IS5 THE INITIAL
THE FIRST JUMF IS EXECUTED WHEN THE ONROARD Z&20A IS
SECOND JUMF IS THE DiCM ENTRY FROM A
LOADER. THIS ENTRY ASSUMES DOCM HAS BEEN

LOADED INTO DOURLE D+ BANE 1

BYTEG

RESTART INTERRUFT ROUTINE AT BANK O + O3I30H,

START .MIMF TABLE.

BY THE LOADER ROUTINE,

HOLD THE JUMFP ADDRESS USED BY

W % % ok K ok %

FHERER RIS R AR TR R RS S RS E SR FHHH R LN

1000 » LOC RST, O TMODULE BEGINNING,

1000 C3 G000 IMP Q SNOT IMPLEMENTEL.

1003 C3 1780 JMF INIT. B+BANK. L $ BOOTSTRAPFED ENTRY.

1006 1041 HR.VEC: . WORL X.CUTE $HOST INTERRUPT VECTOR.
R R R R Y R 2 TR X T AR P R g s
i THE FOLLOWING SUBROUTINE IS THE ENTRY FOINT FOR THE #
3 DISK CONTROLLER TIMING MODULE. THIS MODULE PROVIDES %
3 DELAYS WHICH ARE MULTIPLES OF 100 MICROSECONDS., THE #
7 CONTENTS OF REGISTER PAIR DE DETERMINES THE TOTAL #
s PERIAQD, (DELAY = (DE )# 100 MICROSECONDS), THIS =
i SUBROUTINE IS ENTERED BY THE MACRO “"WAIT". #*
FHEHARER RIS R HE RN RN R SRR TR R RE AN SRR FEEREER

1008 .LOC RST. 1 s TIMING ENTRY POINT.

1008 0619 MVI E. TMR.FC SFIRST TICK CONSTANT,

100A 10FE DJINZ . SAUTO DEC UNTIL ZERO.

100C C3 1074 MP TICK.E $JUMP TO TICK ENTRY.
§HEIE IR SE I I I I IR I S F N TS S 3 ST O 24 N S
i THE FOLLOWING SECTION IS THE DISK DRIVE TIMING AREA. #
? THE TIMES ARE SET FOR THE SHUGART SAS00, THIS AREA *
i SHOULD BE MOLDIFIED FOR THE END USERS DRIVE TYPE. #
§ AR I I S 6 3 R R IR T 03 3 A 4 2 SR 26 2
Fatwnaai( TIMING VALUES IN O.1 M5 ) HS£Rt#atariainiasss

1010 .LOC R5T.2

1010 CG15E TM.HLD: . WORD IGO0 iHEAD ENGAGE TIME.

1012 0050 TM.STF: WORD 30 ;STEPPER INTERVAL.

1014 0050 TM.ALS: , WORD 80 SAFTER LAST STEF.

1016 0001 TM.MTO: . WORD 1 IMOTOR START UP.

;****ﬁ******ﬁ**ﬂ******%****%***#******ﬂ************ﬁ***
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DIk CONTROLLER MODULE

BASE FAGE

1018
1014
101C
101E
101F
1020
1022

1024
10246
1027
102%
1024
1028
102C
102D
102F
1030

103%
1038
103A
103B
103E

FDE1
DBOS
0307
78
AP
D304
18FE

SEDO
AT
Dz04
E3
E3
E3
E3
DBO4
AY
cv

DB20O

1)}

2R 1006
E%

(OCMZ)

-
bl
-
7

e wE

3 WA uE wa

¥

EX.HCF: POP Y FRETURN ADDR IN REG Y.
IN Wh. TRE s READ FRESENT TRACK.
auT Wo.DTA ISET DESTINATION TRK.
MCY AR sLOAD TYPE-1 COMMAND.
XRA o $ INVERT (1791-01).

T WO, CMD : ISSUE COMMAND.
JMFR $HWAIT FOR INTERRUPT.

wE uE W we

LT

THE FOLLOWING SUBROUTINE PROVIDES THE R/W HEAL CNTL
FUNCTION. AS THE FDLI79X-02 DOES NOT OFFER THIS
EXFLICIT COMMANLD, THE SEEK COMMAND (TYFE-1) 1% LISED
WITH THE HEAD LUOALD BIT SET / RESET. THE DESTINATION
TRACK IS SET EGQUAL TO THE TRALK REGISTER TO BYPASS
THE FD179X-02 STEPPING FUNCTICGN. FLEASE REFER TO
THE FD179X-02 FLOW~-CHART FOR TYFE-1 COMMANDS.

THE FOLLOWING SUBROUTINE WPDATES THE FD179X-02
STATLS PORT TO REFLECT CURRENT TYPE-1 STATUS CODES.
NOTE: THIZ IS A TYPE-4 COMMAND WITH NO INTERRUPT
CONDITIONS SET.

EX.8T=: MVI A.D0C,5TE
XRA c 3 INVERT (1791-C1).
ouT WL, CMD s ISSUE COMMAND.
XTHL $PALISE FOR FD179X-02.
XTHL s PAUSE MORE.
XTHL ' $PAUSE STILL MORE.
XTHL sFARUSE LAST TIME.
IN Wh.STS 3 INPUT STATUS PORT.
XRaA C $INVERT (17%91-01).,
RET $SRETURN TO USER.

FAGE 7

D

HERFRHHFHEERERERFRERAFEFERASE TR R3S

B ok ok ok % ok %

I I TS B I I I I I I I

RIS S S 2 IS I ISR S B B B S A NI NN

#*
*
#
#*

ﬁ************%*%%****ﬁ**%*****************************

sLOADN SET-STATUS CMND.’/

§ 36 H6$E 3 0 SR 36 36 3 3 3E 36 36 46 35 S0 H 5 N0 3 3 SF 35 30 30 B 46 36 30 S0 0 J0I0 0 36 30 0 3 6 O 640 2690 30 36 S

TR ]

DI LI | e

k]

THE FOLLOWING SECTION IS THE MASKABLE INTERRUPT
ROUTINE, THIS RCOUTINE IS EXECUTED WHEN RESTARTING
THE 230 FROM A HALT. THE FUNCTIONS ARE RESET THE
DOUBLE D INT REG FLIP-FLOF. PUT THE INTERRUPTED
ALDDR IN REG DE. AND JUMP ADDRESS AT "HR.VEC".

*
*
*
*
*

X2 s e e s L L s 2 Lt LSty L

LOC HR. INT $HOST INTERRUPT ALDR.
IN XP. IRR $SRESET INTERRUFT REG FF
POF D sPURGE INTERRUFTED ADDR
LLHLD HR.VEL sLOAD RETURN ADDRESS
FCHL s HIMP RETURN ADDRESS

§ IR I R M N R A N RN S R R
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DISK CONTROLLER MCDULE

FAGE &
(neMz)

COMMAND FETCH ANDO BRANCH

103F FB
1040 7&
1041 3A 1370
1044 E&607
1046 87
1047 1600
1049 SF
104A 21 1053
104D 19
104E SE
104F 23
1050 56
1051 EB
1052 E?
1053

1053 10AC
1055 107C
1057 103A
105¢% 1098
105B 10C7
105D 10CF
105F 10DS
1061 10E4
0007

R e Ly ey L L LTI N L T T ey
THE FOLLOWING SECTION HALTS EXECUTION OF THE
ONBOARD ZS0AR PROCESTOR. DURING THIS TIME THE HOST
SYSTEM CAN SWITCH THE CONTROLLER MEMORY INTO THE
S100 BUS FOR STATUS CHECK. SETTING COMMAND BLOCK.

AND SECTOR DATA TRANSFERS.
§OH I3 A A3 S A B IS S IR AT A I 366 T IS I 06 6B B 2 A

N uE W e Wl

* % & ok R

sENABLE INTERRUPT START
FHALT ON-BOARD PROCESSOR

FETCH: EI

HLT

3 SEF AR RIS S L S A 3 T 0 3 3 030 3066 S0 A 3 3 36 6 3048 3 T 96 5 2642
3 THE FOLLOWING SECTION GAINS CONTROL AFTER THE DISK

i CONTROLLER IS INTERRUPTED FROM THE HALT CONDITION,
3 THIS SECTION BRACNCHES TQ THE INDIVIDUAL COMMAND

$ ROUTINES. THE COMMAND TABLE CONTAINS THE ADDRESSES

i FOR THIS DISTRIBUTION,
§ AT S 3363636 I I TE 36 3536 35 S 2 3 36 A A6 T3 I 22

* % &k & %

X.CUTE: LDA CB.CMD $LOAD HOST COMMAND.
ANI M. MSK $MASK ANY OPTIONS.
ADD A sGET 2#A VALUE,

MVl n.o $ZERO D REGISTER.

MoV E-A $DE NOW TABLE OFFSET.
LX1 H,CM.DTA i LOAD TABLE ADDRESS.
DAD D iNOW PQINTS TO ENTRY.
Moy E.M :LOW ORDER ADDR LOAD,
INX H $tPOINT TO NEXT BYTE.
MOy D.M tHI ORDER ADDRESS.
XCHG $ BRANCH ADDR IN HL.
PCHL $ BRANCH TO COMMAND.

§ A B T S B S S S IS B SN I IR IR 3 20 0 0 B M R N B
3 THE FOLLOWING AREA 1S THE COMMAND DRIVER TABLE. #

EACH ENTRY FOINTS TO THE COMMAND DRIVER ROUTINE. #*
AR R R R R L LSt S E 2 2 s i LR T TR PR e g i s

CM.DTA == . 5 COMMAND TABLE.
- «CMOAS L WORD %.LGON $LOG-ON DRIVE.
«.CM1A: . WORD $.READ $READ SECTOR.

. .CM2AT ,WORD $.WRIT sWRITE SECTOR.
« . CM3A: . WORD %. FORM $FORMAT TRACK.
..CM4A: ,WORD $. ADDR $READ ADDRESS.
-« CMSA: . WORD . LIST sLIST OUTPUT.

« . CM6A: . WORD $.LSTT sLIST STATUS.

« « CM7A: (. WORD . IDLE s BACKGROUND.,
CM.MSK == OO7H $ COMMAND MASK.

R A R g 2 L LT TR T A FE 56 3 A T 33606 I S0 SIS 32
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DISE CONTROLLER MODULE
NON MASKABLE INTERRLUPT

104646

1066 DBO4
1068 Ay
1069 32 1334
106C FOE3
106E ED4S

1070 061C
1072 10FE

1074 1B
1075 7A
1074 B3
1077 00
1073 0Q
1079 20FS
107EB ce

(DCM2)

e WE NE

iy e

IS INTERROGATELD AND ZAVED
CONTAINS THE RETURN ADDRESS.

FAGE %

2

FREFER R R E R F I 53033 I RN
THE FOLLOWING SECTION IS THE NON-MASRABLE INTERRUPT #
ROUTINE. UFON 179X-0Z COMMAND
‘RECIEVES A NON-MASKAEILE INTERRUFT. THE STATUS FORT #
(5V.5T78). REGISTER IY o

TERMINATION THE 280 #

*

PRI M NI S S B S 3 JE B I U6 S I AR M A M M 306

. LOC NM. INT

WD. INT: IN Wh. STS
XRA o
5TA SV.STS
XTIY
RETN

we Wi e W

FOR THE DESCRIPTION.

s NON-MASKABLE INT.

sGET 179X STATUS,

5 INVERT (1771),
1SAVE STATUS.
$EXCHANGE (SP)I<>IY.
FRETURN AT OLD 1Y.

B 463 3 3 33 3036 36 330 40 266 046 3 3 338 33 3336 FIE S0 30364046 3T A0 33 3E 3B I H HSE SRR
THIS SECTION IS THE REMAINDER GOF THE TIMING *
SECTION ENTERED BY A RESTART 1. SEE THAT SECTION »

*

7 R E R A I3 3 3630 3 ST IR 0 0F 3E B 30 3 40 30 403 36 45 30 36 36 38 38 SE 36 3E 36 F 36 3 W 36 3F B SRR

TICK.R: MVI
DJNZ .

TICK.E: DCX D
MOy AD
ORA E

NOP

NOaP

JRNZ TICK.R

RET

E. TMR, NC

SNORMAL TICK CONSTANT,
SAUTO DEC UNTIL ZERO.
s DECREMENT AMOUNT.
$GET HIGH ORDER.

$AND LOW ORDER.
sTIMING ADJUST.

s TIMING ADJUST,
$REPEAT UNTIL ZERQ.,
tRETURN TO USER.

¥ 3630 33 36 F 3 S 030 36 3 I 3 3 3036 36 36 I I 9636 36 3 3 36 I 3 3 36 35 36 36 F 45 3 3 30 36 96 36 I 638 S OF M6 33
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FAGE 10

DISK CONTROLLER MODULE (DCMZ)

COMMAND CONTROLLERS

107C
107F
1082
1084
1087

108A
103D
1090
1092
1095

1098
109B
109E
10A1
10A4
10As
10A?

10AC
10AF
10B0O
10B3
10B4
10B7
10BA
10BC
10BF
10C1
10Ca

CDh 1OEF
ch 1131
2003

cD 1204
C3 103F

CD 10EF
CcD 1131
2003

CD 122F
C3 103F

CD 10EF
3A 1373
DD7702
CD 1131
2003

CDh 125A
C3 103F

CD 10EF
AF

32 1372
3c

32 1373
cD 1121
2008

CD 1204
2003

CD 12D7
C3 103F

§ B4 3 S 3R S0 AE IE TSI TESF 300 3 B SR S R 36 T 6 36 3 25 3 36 36 3 36 4696 3F 045 36 3 46 6 6

5 $.READ IS THE READ-SECTOR COMMAND CONTROLLER. *
§ IEAEE B RIS 30 3 A 36 3000 I I I 3 I 366 I 3606 06 20

$.READ: CALL SELECT $SELECT DRIVE ROUTINE.
CALL SEEK $SEEK TRACK,. SET CTLS.
JRNZ - SEXIT $DRIVE OR SEEK ERROR.
CALL RD.SEC sREAD DISK SECTOR.

« SEXIT2 JMP FETCH $GET NEXT COMMAND.

5 BRI 38 30 SE 36 30 30 20 20 36 3 SF JF F B I IE H A5 AR T 6 96 30 36 3 35 3630 JE S6 05 2 36 36 06 2646 95 0 35 36 36 L 4R

3 $.WRIT IS THE WRITE-SECTOR COMMAND CONTROLLER. *
$ AR S 36 S RT3 T I AT I TE S 052 I 30 U600 20 36 3090036 36 06 0596 6 35 38 36 269 3636 6 06

$.WRIT: CALL SELECT
CALL SEEK
JRNZ «EXIT
CALL WR.SEC

«EXITz JMP FETCH

$SELECT DRIVE ROUTINE.
$SEEK TRACK, SET CTLS.
sDRIVE OR SEEK ERROR.
tWRITE DISK SECTOR.
$GET NEXT COMMAND.

R A LS S s 2 R S 22 S I R R R Y e
3 $.FORM IS THE FORMAT-TRACK COMMAND CONTROLLER. #
§ BRI IR IS 3 B B IR S0 E M S I3 006 0 T IE T IEIE T IS I 26 20 0 06 9 T 3 3 36 06 206

$.FORM: CALL SELECT $SELECT DRIVE NUMBER.
LDA CB. SEC iLOAD FORMAT FLAGS.
Mov DV.FLG(X). A $RESET DRIVE FLAGS.
CALL SEEK $SEEK TRACK, SET CTLS.
JRNZ «EXIT iDRIVE OR SEEK ERROR.
CALL HWR.TRK SWRITE DISK TRACK.

«sEXIT: JMP FETCH $GET NEXT COMMAND.

§ FEIEIE NI I I IS I B3 SAEIFEERAEIEIE IR IE I NI SR
3 S$.LGON IS THE DRIVE LOG-ON COMMAND CONTROLLER #
§ B SIS A SBT3 4R 204038 S TSI 36 00 S IE I IR IE 31 36 36 IR

%$.LGONz CALL SELECT SSELECT DRIVE NUMBER.
XRA A 3 ZERQO REGISTER A.
STA CB. TRK $SET TRACK AT O,
INR A $NOW A REG IS 1,
STA CB.SEC $SET SECTOR TO 1D.
CALL SEEK $SEEK TRACK. SET CTLS.
JRNZ - «EXIT "3DRIVE OR SEEK ERROR.
CALL RD.SEC SREAD ID SECTOR.
JRNZ « +EXIT $READ ERROR DETECTED.
CALL LOG. ON sLOG ON DISK DRIVE.
«.EXIT: umP FETCH $GET NEXT COMMAND.

§ RN IS IR I 36 36U I R IE IS AE I 6 AE 3 6 b AF 6 96 60 IF 3 O 95 96 96 06 3 25 96 0 9
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DISK CONTROLLER MCOULE (DCMZ)

COMMAND CONTROLLERS

10C7
1oCcy
10CC

10CF
i0D2

1005
10D7
1009
loDC
10DE
10E1

10E4
10E&
10E3
10EA
10EC

3EFF
32 1377
C3 103F

CD 12F4
£3 103F

OBOG
E&10
CA 10DE
3EFF
32 1377
C3 103F

DBOO
E&08
28FA
DB20O
C3 103F

D

§ 630 IESE S 30 36 3030 S 336 B3 3L 3040 5 3L 36 36 30 3 3F 3E 3 3030 E 30 30 36 35 3 3636 35 36 35 6 36 6 30 46 36 SR 3 0 496

i $.ADDR I3 THE READ-ADDRESS COMMAND CONTROLLER. *
3R R RTINS TE A ISR 603 ST TS T IR SE T IR MBS H SRS MR

$.ADODR: MVI A, OFFH sLCAD ALL ONES.
STa CE.5TS $5TORE ERRORS.,
JMP FETCH $NOT IMPLEMENTED,

§ 6 1035 336 3% 33 4616 2 3096 356 3638 3635 36 36 36 35 45 36 46 35 36 FAEIE T 40520404 2 3640 30 30 HE S HE3E N0 06
3 $.LIST IS A LIST DEVICE COMMAND CONTROLLER. #
§ 336301 S A A T A S IS ST 3R SR IR R 2 2SI N NS RN

$SEND CHAR TO LIST.
$GET NEXT COMMAND.

$.LIST: CALL LsT. 0T
JMF FETCH

$ O H M H I I I 0 S A6 3 A6 3F 3E 8 F 3 36 36 30 I I3 3 S E I BE SR 90 26 3E R R 4R 64 0F S 464

3 $.LSTT CHECKS LIST DEVICE STATUS *
$ 30 3T BRI T A I3 36 0 I I 38 29 E 6 5T 5 4 I I 46 36 3 35 3596 3 35 40 363

$.LSTT: IN EL.STS $GET BOARD STATUS,
ANI BS.EIA $TEST READY BIT.
JZ «-EXIT s IF ZERO GOTO EXIT.
MVI A, OFFH sLOAD ALL ONES.
«-EXIT: STA CE.STS $STORE STATUS.
JMP FETCH $GET NEXT COMMAND.

-
§ HAEI I I OB A S TR0 I3 30 3630 I S0 B 36 3690 0TI SE I
7 $.IDLE IS THE IDLE COMMAND CONTROLLER. *
$ AR AT I I 3 0T S S I 3 0 I IS 3 T IR S NI I

$.IDLE: IN BL.3TS s INFUT BOARD STATUS.
ANI BS. INT sCHECK HOST INTERRUFPT.
JRZ $. IDLE sREPEAT IDLE CHECK.,
IN XF. IRR sRESET INTERRUPT REQ.
JMF FETCH $GET NEXT COMMAND.

§ 30 3ESE 30 5 36 35 36 36 36 3 F6 3636 6 36 96 3 HE 45 30 36 30 3HIE 06 FE T U6 35 B 36 6 6 36 56 64636 2630 36 06 S 2EPE I 9
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DISK CONTROLLER MODULE (DCM2)

DRIVE SELECTION ROUTINE

-

10EF
10F1
10F3
10FS
10F7
10FB

10FC
10FF
1101
1104

1105
1109
110C
110D
1110
1112

1114
11146
1119
111C
111E

1120
1122
1125
1127
1129
112EB
112D
1130

DBCO

Eb20

DE40

2305

ENSE 1014
CF

3A 1371
E&O3
DDBECGO
cs

DDZ1 1342
11 Q004
30

FA 1114
DD1%

18F8

0610
CDh 1018
3A 1333
E&FB
D300

E&FC
LDE&OO
D300
F&604
D300
E&07
32 1331
cy

3646 33 36 30 4 3E 30 30 T 6 E 3 3636 4 0 HF A0 IS I I NN R RN
THE FOLLOWING SUBROUTINE SELECTS REQUESTED DRIVE %
NUMEBER 0O-3 (A-D). BEFORE DRIVE SELECTION. THE DRIVE +#
MOTOR CONTROL STATE IS TESTED AND ENABLED IF NEEDED. #
INDEX REGIZTER X IS SET FPOINTING TO THE RERQUESTED #
DRIVE TABLE ENTRY. THE DRIVE IS THEN SELECTED. *

SRR R R F R E AR R R RIS A RN H RN

-
3
-
7

FRETL TR BT ¥

s#dEadsd{ MOTOR CHECEK ROUTINE ) 36309836 30 2536 30 36 36 38 4636 3636 36 36 30 36 3 36 4 96 3¢

SELECT: IN BlL.5TS s BOARD LEVEL STATUS.
ANI B3. MOF $CHECK MOTOR STATE.
IN XP.MTX $S5TART OR EXTEND TIMER.
JRZ . - CKDV s IF WAS ON. NO STARTUPR,
LDED T™.MTO sMOTOR STARTUFRP DELAY.
WAIT s PROGRAMMABLE DELAY.

ssndad®( NEW SELECTION CHECK ) #3888 3389638 6 3040 96 3 330 3 3 5 #3505

. .CKDV: LDA CB. DRV sLOAD DRIVE NUMBER.
ANI EC.DSN sGET DRIVE NUMBER.
CMP DV.NBR(X) sCURRENTLY SELECTED?
RZ SRETURN IF DRV SAME.

s Rid( SET TABLE POINTER ) 36333359636 36 3645 3 35 3695 35 36 40 36 36 25 48 36 36 3 96 95

LXI X-IV.TBL $DRIVE TABLE ADDR.

LX1 L, DV. DES sDRIVE ENTRY SIZE.
..NEXT: BCR A s DECREMENT DRV NQ.

JM L DSLT ;s IF S=1 EXIT.

DADX D $POINT NEXT DRIVE.

JMPR « «NEXT s TRY THIS DRIVE.

seunans{ DESELECT OLD DRIVE ) #3558 56044 #4043 43 4 8 4

«OSLT: MVI B,DC.HDOL $LOAD UNLOAD R/W HEAD.
CALL EX.HCF sFD179X-02 TYPE 1 CMND.
LDA SV.CTL $BL.CTL LAST ISSUED.
ANT #BC. DSE sDRIVE SELECT DSELD.
ouT BL.CTL 3 ISSUE DESELECT.

sssitd ( SELECT NEW DRIVE ) 3098384630 4 30 363 3 36 45 30 36 96 20 296 06 36 36 08 36 4606 246

ANT #BC. DSN $STRIP GFF DRIVE NMER.
ORA IV.NER(X) SOR IN NEW DRIVE NMBR.
ouT ElL..CTL s OUTPUT DRIVE NMBR.

ORI EC.DSE $SET DRV ENABLE BIT.
ouT BL.CTL FENABLE NEW DRIVE.

ANI BC.[OSN!'BC. DSE $NOW JUST DRIVE ENELED.
STA SV.DRV sSAVE LRIVE SELECT.

RET sDRIVE I3 SELECTED.

§ IR 3t 3 3 S IR 3 S H M IR 4F 3036 30 35 6 3E 5 36 3F 30 36 95 S0 35 36 3655 3038 3 35 6 96 36 3 36 96 46 6 9 3



TOL Z&0 CP/M DOIZK ASSEMBLER VERSION 2,21

DISK CONTROLLER MODULE (DCMZ)
SEEK TRACK ROUTINE

1131
1134
113&
1139
113C
113E
1141
1145

1146
1148
114A
114D
114E
1151
1152
1155
1156
1159
115E
115D
1160
1161
1162
1145
11467
11469
116B

116E
1171

1174
1176
1179

1174

ch 1024
E&AO
FR 1174
C2 1144
Q618
Cch 1013

EDSE 1010

CF

DBoOO
E&640

3A 1372
oF

2 1152
iF

32 1335
&7

3A 1331
2002
F&620

32 1332
57

7C
DD9601
2021
DBOO
E&40

CA 117B

DD7EO3Z
C3 11EA

3E80
32 1377
A7

c?

PAGE 13

D

3 SEFEIEH I I 3 I I A BB 3 B T ST IE B I IR I 3 3 S
SUBROUTINE FERFORMS THE TRACK SEEK %

THE FOLLOWING

3 OFPERATICN.
5. ANLD PRE-COMFENSATION CONTROLS ARE SET. *
§ B HE A0 IR A 0 B B AE R 33 4 3B S A 6 43 3 36 3F 400 35 36 30 0 3 B 4 3L L S 3 I3 TR S N

AFTER THE SEEK OFERATION. THE DENSITY #

saanaant{ HEAD LOADING ) #3633 3 2500 5 F 040 M H 9036 S HHH HEHH R HS

SEEK:

CALL
ANI
M
JNZ
MVI
CALL
LDED
WALIT

EX.STS

Dr. HDL ! DM. ONR

. » NROY
.. DTAS
B.OC.HDOL
EX.HCF
TM.HLI

sGET DRIVE STATUS.
sCHECK HEADN AND READY.
sDRIVE NOT REALY EXIT.
iBYPASS IF HEAD LOADED.
sHEAD~L.OAD COMMAND.,
SEXEC FD179X-02 TYPE 1.
FSET HEAD-LOAD DELAY.

s PROGRAMMABLE DELAY.

Fwsnauin( DETERMINE TRACK NMBR AND SIDE ) #4445 85 85885883

.- DTAS:

- - NDBI_*

« « SIDO2

$#uanai( SINGLE SIDEDR DISKETTE

. e S5105

IMN
ANI
LDA
MoV
JNZ
RAR
5TA
Mav
LDA
JRNC
ORI
STA
MOy
MOV
SUR
JRNZ
IN
ANI
JZ

MOV
JMF

BL.STS
B3, TSD
CB. TRK
L,A

- « NOBL

PH. TRK
H.A
5V. DRV
. SIDO
BC.SD1
V. DAS
D-A
AH

DV.TRK(X)

.+ SEEK
BL.5TS
BS.TSD

.« DSID

ADV.CTL(X)

.-EXIT

: INPUT BOARD STATUS.

$ TEST DISK SIDES FLAG.
:GET LOGICAL TRACK NQ.
$SAVE LOGICAL TRACK.
:SKIP IF NOT DBL SIDED.
;DIV BY 2 DOUBLE SIC
$STORE PHYSICAL TRACK?
$ SAVE PHYSICAL NUMBER.
s LOAD DRY NMBR ENABLED.
$SKIP NEXT IF SIDE O.
sOR IN SELECT SIDE 1i.

s STORE DRV AND SIDE EN.
$SAVE DRV AND SIDE EN.
s LOAD PHYSICAL NUMBER.
: TRACK OFFSET TESTED.

s IF OFFTRACK. DO SEEK.
: INPUT BOARD STATUS.

s TEST DISK SIDES FLAG
:GOTO DOUBLE SIDE CTL.

¥ 338 263 3 W35 I B A4 2 16

$GET PREVIOUS CONTROLS.
5SET CONTROLS /7 EXIT.

s#uffu#R( DRIVE NOT READY EXIT ) 3333583500554 0 530836 26098 4 856 3596

« « NRDY

MvI
sSTA

ANA
RET

A, CS.DNR

CB.STS
A

sDRIVE NOT READY FLAG.
$3TORE ERROR STATUS.
$SET NOT ZERO FILAG.

sERROR EXIT. ~

;*******************ﬁ****%****ﬁi******************ﬁ*i‘;



TOL Z80 CP/M DISK ASSEMEBLER VERSION 2,21

DISK CONTROLLER MODULE (DCMZ)
SEEK TRACK ROUTINE

117B
117G
117D
117F
1182
1184
1185

1188
1189
118D
118E
118F
1191
1192
1195
1197
1199
1198
119D
11A0
11A1
11A4
11A%4
11A8
11AC
11AD
11AE
11BO
11B3
11B3S
11B%

7C

A7

2338
DD7EQ:
E&DF

B2

C3 11EA

FS

EDSB 1332
CF

F1

380A

&F

3A 1331
F&620

D200

180B
ED44

FA 11FD
&F

3A 1331
D300
DBOS
EDSB 1012
CF

2D

20F &

3A 1332
D300
EDSE 1014
CF

susnwsswr( DISKEYTE IS DOUBLE SIDED

. O5I0: MOV
ANA
JRZ
MOV
ANI
ORA
JMP

A-H

A

<L DETL
A:IV.CTL{X?
#BC. D1

D

-LEXIT

PAGE 14

sGET PHYSICAL TRE NMBR.

sTEST IF TRACK ZERO,
5IF ZERO,. RESET CNTLS.
sLOAD OLLDD DRY CTLS.

:STRIP OFF SIDE CMND.
SOR IN NEW SIDE CMND.
SSET CONTROLS /7 EXIT.

bR L2 2 22 2 L 2 2t 2l St

s#nanfs({ SET DIRECTICON AND COUNT STEFS )##i#Rdsdteditas

.« SEEK: PUSH
LDED
WAIT
POF
JRC
-« SINZ MOV
LDA
ORI
ouT
JMFR
-« B0UT: NEG
M
Moy
Lna
ouT
.+ STEP: IN
LDED
WAIT
OCR
JRNZ
LDA
ouT
L.DED
HWAIT

§ ORI A A RN E NN I N NN RN

PSUW
™. SAW

PSY

-« SOUT
L-A

SV.DRV
BC. INW
Bt .CTL
« . STEF

-« HOME
L+A

SV. DRV
BL.CTL
XP.STF
TM. 3TF

L

-« STEP
5V.DAS
BL.CTL
™.ALS

$SAVE REG A AND FLGS.
$STEF AFTER WRITE.

§ PROGRAMMAEBLE DELAY.
$RESTORE A AND FLGS.
s IF CARRY STEP OQUT.
$MOVE OFFSET TO L.
sDRIVE SELECT BITS.
3SET STEF DIRC IN.
sOUTPUT CONTROL.
1GO0TO STEF ROUTINE.
s COMPLEMENT OFFSET.
sBETTER HOME DRV,
$MOVE OFFSET TO L.
sDRIVE SELECT BITS.
SSET DIRECTION OUT.
s ISSUE STEF PULSE.
sSTEP DELAY TIME.

s PROGRAMMABLE DELAY.
s DECREMENT STEPS,
$REPEAT OPERATION.
sL.OAD DRY AND SIDE.
sOUTPUT CONTROL.
sMORE AFTER LAST STP.
i PROGRAMMABLE LDELAY.



TOL 220 CF/M DISK
DISK CONTROLLER MOOULE
SEEE TRALCE ROUTINE

11BAR sA 137
11D FEO1
11BF 2RZ0
11Ct ZECG4
1103 cz2 11C3
11Cé& JEOZ
11cz DDALOZ
11CH A 11E1
1I1CE | B3A 1335
1101 FEL1A
1103 Q&0
1105 380C
1107 FE34
1109 0670
110B 3806
110D 0450
11DF 1802
11E1 04C0
11EZ 3A 1332
11Eé6 BO
11E7 pDop7703
11EA D300
11EC 32 13233
11EF 3A 13335
1iF2 pn7701
11F5 3A 1372
11F& A
11F? D305
11FE AF
11FC c?o
11FD CD 12A6
1200 co

C3 11446

1201

(OCMz2)

HE T -3 3%

-LOCTL:

. OTET:

» - DDEN?

« « SDENS

ASSEMBLER VERSION 2.2

LDA
Rl
JRC
MVI
JNZ
MVI
ANA
2
LDA
CF1
MVI
JRC
Pl
MVI
JRC
MV I
JMPR

MVI

CONTROL DETERMINATION

CE. TRE

1

« « SOEN

A-OF . DT

« L DTET

A OF, TID

V. FLGX)

- « SDEN

FH.TRK

TRK. OB
B.BC.ODS'BC.FCL
. CTLS

TRK. IB
EB.BC.DDS!'EC.PCM
. CTLS
E,BC.DDS'BC.PCH
- CTLS

E,BC.SDS!BC.PCL

FAGE 15

2

F 3 AR M A R

sLOAD LOGICAL TRACK.
sCOMFARE AGAINST 1.
$TRACK O 15 SOENS.
sDATA TRK DENS FLG.
sGOTO TEST DENSITY.
sTRACK 1 DENS FLAG.
sTEST DENSITY FLAGS.
$IF ZERO, THEN SDENS.
;LOAD PHYSIICAL TRACK.
sTEST QUTSIDE BOUNDRY.
i DDENS AND LOW PRECOMP.
$SET FOR OQUTSIDE TRKS,
sTEST INSIDE BOUNDRY.

$ DDENS AND MED FRECOMF,
$JUMP TO CONTROLS SET.
s DDENS AND MAX PRECOMP,
sJUMP TO CONTROLS SET.

$SDEN ANLD PC~LOW.

susaii( SET CONTROL VALUES AND EXIT ) 34633030300 398 5 45 3 4 3000 3

.- CTLE:

e e EXITS

L.DA
oRA
MOV
ayT
STA
LDA
MOV
LDA
XRA
ouT
XRA
RET

SV.DAS

<]
DV.CTL(X)»A
BL.CTL
SV.CTL

FH. TRK
DV.TRK(X). A
CB. TRK

c

WD. TRK

A

SGET DRIVE AND SIDE.

s 3ET PRECOMP AND DENS. -
$SAVE CONTROLS FOR DRV.
;OUTPUT CONTROLS.

$SAVE THESE CONTROLS.
sPHYSICAL TRACK NMBR.
sSET DRIVE TABLE.
sLOGICAL TRACK NMER.
FINVERT (1791-01).

1SET TRACK REGISTER.
$SET ZERG FLAG.

$RETURN TO CALLER.

sHexdited( CALIBRATE TRACK NUMBER ) 3t56 365 5 35 5% 35 5 3 36 3 46 36 36 36 3 36

« «HOME:

CALL
RNZ
JMP

HOME. D

. . DTAS

SHOME SELECTED DRIVE.
$EXIT SEEK. HOME BAD.
$NOW SEEK TRACK.

§ MBS 3 360 H 6 JE A 33 3 360 36 36 30 5 36 36 30 40 I FE 36 6 36 36 36 6 35 S 3 36 5E 3506 39636 3



TOL Z80 CP/M DISK ASSEMBLER VERSION 2.21 PAGE 1&
DISK CONTROLLER MODULE (DCMZ)
READ SECTOR DRIVER

63636 46 36 3696 36 36 3696 36 90 35 3 36 36 3045 2000 0 30 J3E EIEIE I 303040 I 36 366 30 50 SRR S SRS SR
RID.SEC 15 THE SUBROUTINE THAT INTERACTS WITH THE #
179X-02 DURING READ ZECTOR OPERATIONS, THIS SECTION =
INITIATES THE DISK TRANSFER. SERVICES THE CONTROLLER#
CHIP DURING DATA TRANSFER,. AND TERMINATES OPERATION #
WHEN FINISHEL.. ERROR DETECTION IS IMPLEMENTED AND #
RETRIES ARE EXRCUTELD IF DATA ERRORS ARE DETECTED. #

IR T T I  H I IEIE I FE 30 I I H I3 330 I 3 SIS S S

-
*
-
3

L L

A AR A R

saspnneat{ INITIALIZIE READ OFERATIOIN ) 46963 3 396 3 3 35 3 3 30 4030 30 30 30

1204 AF RD.SEC: XRA A $ZERD A REGISTER.
1205 32 1330 STA ERR.CT $ ZERD ERROR COUNT.
1208 3Aa 1373 LDA CB.SEC sLOALY SECTGR NMBR.
120EB A? XRA c F INVERT (1791-01).
120C D306 ouT WD, SEC $SET SECTOR REGISTER.
120 FD21 1223 ««RTRY? LXI Ys oo NMI sLOAD NMI VECTOR.
1212 2A 132E LHLD BUF.ST sBUFFER START.

1215 3E&E MVI @, DC.RDS FREAD SECTOR COMMAND.
1217 A9 XRA c $ INVERT (17%21-01).
1218 D304 ouT WDh. CMDO $ ISSUE READ COMMAND

saunn#dan( DATA TRANSFER LOOP ) #3583 3 53 3 536 30 3036 30 3636 36 46 9 36 36 30 3636

121A DBBO -«REPT: IN XP.DSH tHOLD FOR DATA
121C DBO7 IN WD. DTA s INPUT DATA.

121E Ay XRA c $ INVERT (1791-01).
121F 77 MOV M. A sPUT INTO BUFFER
1220 22 INX H $ BUMP BUFF POINTER
1221 18F7 JMPR - «REPT 360 FOR ANOTHER

SHEHMUNE( CHECK STATILIES ) 33636369636 5650 36 56 20 203030 3096 96 26 36 30 55 635 35 46 26 696 26 35 3¢

1223 E&PD ..NMI: ANI M. RER + TEST FOR ERRORS.
1225 32 1377 3TA CB.3TS $SAVE READ STATUS.
1228 C8 R2Z sRETURN COMPLETE.
1229 €D 1279 CALL CHK.RT sCHECK ABOUT RETRYS.
122C 28E0 JRZ « « RTRY $PERFORM RETRY.

122E ce RET . $ERROR RETURN.

3 AR A I MBI 2 3 3 06 33 30 A6 B35 IE 96 35 3530 36 5 6 30 44 98 36 3E 3 I IE 638 M SH S0 3 HE 4R 35 6 6 M 3 4




TOL Z&0 CP/M DISK ASSEMELER VERSION Z.21 PAGE 17
DISK CONTROLLER MODULE (DCM2)
WRITE SECTOR DRIVER

122F
1230
1233
1236
1237
123%
123D
1240
1242
1243

1245
1247
1248
1249
124B
124C

124€
1250
1253
1234
1257
1259

AF

32 1330
3A 1373
a7

n30&

FDZ1 12Z4E
2A 132E
3EAS

A9

D304

DE8O
7E
AY
D307
23
18F7

E&FD

32 1377
cg

CD 1279
28EOQ
co

J

B BB IR 3 3 2 SR B 3 G 4 3 S SR I I S M I
3 WR.SEC SUBROUTINE INTERACTS WITH THE FD179X-02 #
3 DURING WRITE SECTOR OPERATIONS. THIS SECTION #*
3 INITIATES THE [D15K TRANSFER. SERVICES THE CONTROLLER#*
$ CHIP, ANL TERMINATES THE OFERATION. ERROR DETECTION #

3 IS IMPLEMENTED. #
§ B340 3 30 25 3R SE 30 43 30 64 0 A6 T3 IR0 I R SRS I I A 6 3 3 06 30 S R M

st INITIALIZE WRITE OPERATION ) #3338 3 33 38 3 3 F 36 336 3

WR.SEC: XKRA A s ZERQ REGISTER.
5TA ERR.CT $SET ERROR COUNTER.
LDA CB.SEC sLOAD SECTOR NMBR.
XRA C $ INVERT (1791-01).
ouT WD.SEC $SET SECTOR REGISTER.
« RTRY: |LX1 Ys . o NMI $SET NMI RETURN.
LHLD BUF . ST i BUFFER START.
MVI A, DC.WRS sLOAD WRITE SECTOR CMD.
XRA C 5 INVERT (1791-01).
QuT WD.CMD s ISSUE COMMAND.

sHpRBHEEE( DATA TRANSFER LOOF ) 5634633635 96 55636 363 3 40 46 35 35 30359 3696 3696 %

«-REPT:z IN XF.DSH $HOLD FOR DATA REQ.
Moy AM $GET DATA BYTE. -
XRA C s INVERT (1791-01). -~
ouT Wh. DTA sQUTPUT DATA BYTE.
INX H $ INCREMENT BUFF POINTER
JMPR « « REPT $REFEAT SEQUECE

sHHHNFEHE( CHECK STATUS ) 3435485533046 30 30 304536 35 3646 30 3 35 6 35 36 3030 3636 36 % 3

.aNMIz ANI DM. WER $TEST FOR WRITE ERRORS.
STA CB.STS $STORE WRITE STATUS.
RZ SRETURN COMPLETE.
CALL CHK.RT sCHECK ABOUT RETRYS.
JRZ -« RTRY sPERFORM RETRY.
RET $ERROR RETURN.

3 T T TN TS T 36 B 3R 36 36 6 36 36 4F 3040 3 3 36 36 45 306 696 36 36 B 96 96 36 36 S5 966 I 3 I 2 -0 0

./



TOL Z&50 CP/M LISK AZSEMELER VERIION 2.2t

DISK CONTROLLER MCOULE (DCM2)
WRITE TRACK DRIVER

125A
1256
1260
1261
1263

12646
1248
1269
126B
1240
1246E
1270
1272
1275
1278

FD21 1266
3EFO

A%

D304

C3 1708

EsoE4

47

DBQO
E640

78

2002
F&O1

32 1377
22 1374
cy

FAGE 13

Ry I T R Ry Ty I
$ WR.TRE IS THE SUBROUTINE WHICH INITIATES A FORMAT #

3 TRACK COMMAND (WRITE-TRACK 17%X-02 TYPE 3). THE *
3 FORMATTING BYTE STREAM IS PROVIDED BY A PROGRAM #
$ WHICH MUST BE FPRESENT IN THE FORMAT BUFFER. #

FHHEFAHAFRNUEFFF SRS EAE RIS RN

sekwuies( INITIALIZE WRITE TRACK

WR.TREK: LXI
MVI
XRA
auT
JMP

sHnddn({ CHELCK

“«NMI: ANI
MoV
IN
ANI
Moy
JRNZ
ORI

«.EXIT: STA
SHLD
RET

Yi.eNMI
A, OC, WRT
C

Wh,cMmn
FMT.PS

Y IO AR I IR BN

sLOAD NMI VECTOR.
sWRITE TRACK CMND.
$INVERT (1791-01),
3 ISSUE COMMAND.
sFORMAT PROG START.

COMFLETION STATLIS ) 3353585583454 53630 36 % 68 HH2

M. FER
B:A

BL.S5TS
BS.TSD
A B

-EXIT
CE. TSR
CR.STS
CW. LNG

$TEST FOR ERRORS.

SHOLD THIS STATUS.

3 INPUT BOARD STATUS.
sTEST TWO SIDED BIT.
TRESTORE STATUS TO A.
INCGT ZERO IS ONE SIDED.
$0R IN TWO SIDED FLAG.
iSTORE FORMAT STATUS.
sDISPLAY TRAIL RYTES.
$RETURN TO USER.

SHRHIEIFH R AR A F RS RN F RS HF RSB B S



TOL Z20 CPR/7M DISKE

OISk CONTROLLER MOINLE

RETRY CONTROLLER

127%
- 127B
1270
1230
1282
1284

1286
1289
128A
128D
128F

1291
1294
1296

1299
1298
127D
12A1
12A2
12A3

1244
12A5

E&S0
2028
30 1376
E680
2021
LEB40

3A 1330
3C
321330
FEOS
2008

CD 12A6
200F
ch 1131

FEOY
2807

EDSE 1334

CF
AF
L3

EC
ce

ASSEMBLER VERSION 2,21
(DCME)

FAGE 1%

D

HHEHFHFHHEHFFRARAAEFFHERAF AR RS LTSS FF 3 5 S

$ CHE.RT IS THE SUBROUTINE LIZED BY RD.SEC ANLD #
$ WR.SED TO COUNT RETRY OPERATIONS AND PERFORM A #
$ RE-SEEFK OFERATION WHEN NEEDED. #

THENAHF A AEEESEH RS FERE AR EEFFE RS ST SEEE

sunganast( CHECE IF RECOVERABLE ) #####H#AESAHEH SR BHEFH

CHEL.RT: ANI oM. IINKR ;TEST NOT REALDY ERIT.
JRNZ -LEXIT sCAN NOT RECOQVER.
LDA CB.MOD $GET COMMAND MODE.
ANI CM.NRT INC RETRYS CHECK.
JRNZ «JEXIT $EHOULF NOT RECOVER.
IN XP.MTX SMOTOR TIME EXTEND.

s#sududd( RECORD RETRY ) HEXHH 105303006 55646 33046 36 4690 36 36 - J0 35 26 3 3¢

LDA ERR.CT $GET ERROR COUNT.
INR A $ INCREMENT.

5TA ERR.CT FSTURE NEW LCOUNT.
CFI RTY.SK $SHOULD TRY SEEK?
JRNZ .. CKLS $IF NOT, CHECK LAST.

st ( REFOSITION R/7W HEAD ) ##H43#4 5404 A R0 54 5E%
sHOME SELECTED DRIVE.
$ERROR EXIT.

$SEEK. DESIRED TRACK.

CALL HOME. D
JRNZ - LEXIT
CALL SEEK

Fex#aas ( HOLD READ GATE FOR 3/4 REVOLUTION ) esrsdiasses

..CKLS: CFI RTY.L3 sWAS THIS THE LAST.
JRZ - - STNZ sERROR LAST RETRY.
LOED TH.PLD $PHASE LOCK DELAY.
WALT ;s FROGRAMMABLE LELAY.
XRA A SCLEAR FOUR RETRY.
RET iTRY AGAIN EXIT.

sHFHEREH( ERROR EXIT )33 3403835583034 40 35 3 3£ 35 36 35 30 0 5 3 3 3450

.« STNZ: INR A
«LEXIT: RET

FSET NOT ZERO.
sERROR EXIT.

§ 6B 6 330 MM 36 I IR FE 0 336 B0 B 30 36 3645 36 JE A 46 SE B0 S 6 IO IS B SR AN



TOL ZS0 CPR/M DISK ASSEMBLER VERSION =.21 FAGE 20
DISK CONTROLLER MODULE (DCM2)
RFSTORE TRALCK O

-

BRI R R F I N N AR R AR
HOME.D 15 THE SUBROUTINE THAT STEFS THE DISK DRIVE #
R/W HEAD CUTWARD UNTIL THE TRACK O FLAG BECOMES #
ACTIVE OR 255 STEPS HAVE BEEN ISSUED. #

FH T T4 3 B A I I 2 IR T S I R R R S S SR

i M S W

suunesd( RESTORE R/W HEAL )33 3 3 34303 3 3036 3030 3 0 R 0 300

1246 3A 1331 HOME.L: LOA SV.ORV sLOAD DRV NMEBR ENABLED.
12A% D300 auT BL.CTL $ISSUE CONTROLS.

12AE 32 1333 s7a SV.CTL $AND SAVE THESE.

12AE 2EFF MVI L,255 FSET STEP COUNTER.
12B0 Ch 1024 .- STEFP: CALL EX.STS $CHECK LOISK STATLS,
1283 E&04 ANI DM. TKO s INSPECT TRACK © FLG.
12BS 2000 JRNZ - EXIT 3IF SET. GO ..EXIT.
12B7 2D DCR L ;DECREMENT STEP COUNT.
12BG 2816 JRZ . . EROR SERROR IF 2355 STEPS.
12BA DBOS IN XF.5TP 3 ISSUE STEF FULSE.
12BC EDSB 1012 LDED TM.STF sLOAD STEF DELAY.

12C0 CF WAIT $ FROGRAMMABLE DELAY.
12¢1 1&ED JMPR « . STEF $TRY STEPFING AGAIN.

s DRIVE 1S RESTORELD ) #4838 8 330 3 5 33030 S 30 40 304050 3 390 H S 0

12C3 EDSEB 1014 - EXITS LLED THM.ALS 3TIME AFTER LAST STEF.
12C7 CF WAIT $ PROGRAMMABLE DELAY.
12C8 79 MOV AL $GET WD TRK O VALUE.
12C7 03035 auT Wh. TRE s ZERD TRACK REGISTER.
12CE AF XRA A $ZERO A REG, SET FLAG.
1z2CC Do770t1 Moy OV.TRE(X) A $SET TRACK VALUE.

12CF ce RET SRETURN TO CALLER.

sH#EREE( TRACK O NOT FOUND ) #3830 83630 35 35 30 5 3030 30 40 5 3096 3 3596 36 3636 38 3698

12D0 3EQZ . s ERORT MVI A.CS.HME sLOAD HOME ERROR FLAG.
1202 32 1377 5TA CE.=TS $STORE ERROR STATUS.
12D5 A7 ANA A $SET RETURN FLAGS.
12D6 ce RET sRETURN TO CALLER.

A S I I AR M S IS S B S S JE SR JE JE SRR S 3 M IR IR E I RN



TOL Z20 CPR/M DISE ASSEMBLER VERSION 2. 21 PAGE 21
DISk CONTROLLER MODULE (LDICMZ)
LOG—0ON ODISKETTE

GRS A L R e Ly Y L L T LT Y N L g
LOG.ON IS THE SUBROUTINE THAT READS THE IDENTITY
SECTOR FROM THE DISKETTE AND MAKES THE NEEDED
ENTRYZ INTO THE DRIVE TABLE., THE SECTOR DATA IS
AL=0 LEFT IN THE SECTOR BUFFER FOR EIOS TO FINISH
THE LOG-0ON OFERATION.

R R R R S SRR L TR R R R Y L T T T e g

Wi WE uN We

% M %k ook %

Bl

saERERad( CHECE JADE IDENTITY ) HBatitatad8aataatatsniss

1207 11 1324 LOG. ON: LXI 0, JADELD 1D ADDRESS LOADED,

12DA 21 138%0 LXI H, ID.LBL ISECTOR 1D ADDRESS,
120D 0608 MV1 B, ID.SZE sID LAEEL SI1ZE,

12DF 1A e JUKUTE LOAX o SGET CHARACTER.

12EG BE CHMF M JCHECK AGAINST DISK.
12E1 200B JRNZ .« 3740 s IF DIFFERENT: 3740.
123 13 INX D sCHECK NEXT.

12E4 23 INX H sCHECK NEXT.

12ES 10F& DunzZ R 0N FREFEAT GFERATION.

st FRE( [ OG-0ON JADE FORMAT ) ###8 58t 8 8 R 845851888645

12E7 A4 13Bt LA IO.FLG sSIDE AND DENSITIES.
1Z2EA D770z Moy DV.FLG(X)-A $STOGRE IN DRIVE TBL.
12ED (8 RET FRETURN TO CALLER.

-

FHBERNEE( ASSUME 2740 FORMAT ) HHss 8% 80055345 H 0554 E 4238

12EE ZEQOC - 37402 MVI A, ID.FLD :SIDE AND DENSITIES.
12F0 DDR7702 MoV DV.FLG({X).A $3TORE IN DRIVE TBL.
12F3 co RET IRETURN TO CALLER.

RIS 3 5 3 I 3 S 36 362 TS0 36 35 336 4E JE 36 6 36 36 45 36 3 5 25 36 46 6 B HH 06 2 36 26 6 95 95 3F



TDOL Z&0 COF/M DISK ASSEMELER VERSION Z.21

FAGE 22

DISK CONTROLLER MCOODULE (DCM2)

CHARACTER TRANSMISSION

12F4
12Fé6
12F8
12FB
12FE
12FF
1300

1303
1304
1307
1308
1309

1308
130D
1310
1311

1314
1315
1316
1319

131A
131D
131F
1322
1324
1327

1329

1328
132D

DBOO
E&10

CA 12F4
3A 1375
2F

SF

34 1333

37

CDh 1314
Q0

Q0

1608

CEOB

Chr 131A
15

C2 130B

Q0
A7
CDh 1314
ce

DA 1322
CB2F
C3 1327
CBDF
C3 1327
D300

0619
10FE
cs

HEAF SRR RS R F LR LR E L E R E SR A T HEHEHL

THE FOLLOWING ROUTINE SENDS ONE 2 EBIT CHARACTER OUT #
THE EIA LEVEL TRANSMISSION EIT. SET FOR BAULD RATE. #
3 HFAEIH I A M IE I S I 30 2 I I 6 26 26 96 20 2 3 36 26

e WE wl

fxuats( SET UFP FOR TRANSMISSION Y BRI AT I A NS

LST.OT: IN BL.STS sGET BOARD STATUS.
ANI BS.EIA 3TEST LIST READY EIT.
JZ LsT. 0T SWAIT READY (JZ/.UNZ).
LA CEB.CHR SGET LIST CHARACTER.

CMA 31 COMFLEMENT ACUMULATOR.
MoV E.-A $CHARACTER TOQ E REG.
LDA SV.CTL $LAST CONTROLS USED.

sudRERER( SEND THE START BIT ) #8880 558304868 0005 550568

STC 5SET CARRY BIT.

CALL BIT.OT sOUTPUT START BIT.
NOP FEQUALIZE TIMING.
NOP SEQUALIZE TIMING.

MVI D. 8 sNUMBER OF DATA BITS.

s##xunke( SEND EACH DATA BIT )###u%( 39 CYCLE LOOP )##%%

$ROTATE £ REG RIGHT.
i SEND ONE DATA BIT.
FONE LESS EBIT TO DO.
$REFEAT IF MORE BITS.

. . DATA: RRLCR E
CAaLL RIT.OT
DCR ]
JNZ .. DATA

FHuENEFH L SEND STOP BIT ) #3388 0anaFtaRtne 888588 58555258

NGP FEQUALIZE TIMING.
ANA A $CLEAR CARRY FLAG.
CAalL BIT.OT $SEND STOP RIT.

RET $RETURN TO CALLER.

FRstieRsens( SET EIA BIT AND QUTFUT J###%( 39 CYCLES )##s#

EBIT.O0T: JC - . ONE s IF CARRY. SET TO ONE.
RES 3 A f+ZERD EIA IN ACUM REG.
MF » W DUT ;GO TO OUTPUT PORT,
«0ONE: SET A ISET EIA IN ACUM,
JMP .« OUT FEQUALTZE TIMING.

«OUT:  COuT BL.CTL 3SEND ACUM TO FORT.

s#egEnnn{ SET DELAY FOR BAUDRATE ) ##4# 5535855434545 050644 3%

MVI B, BAUL, C tLOAD TIMING CSNT,
DJUNZ . sDELAY FOR BIT.
RET FRETURN TO LST CALL.

FHIARFRER TR SRR SR FRF R F BRSPS HRA T EL S HER IS SN



TOL Z20 CcP/M DIZE ASSEMEBLER VERSION 2,21 FAGE 22
GISKE CONTROLLER MOQDLILE (OCMZ)

CONSTANTS AND VARIAELES
DA HE IR AR E TR RRR AR R RN R AR R R REES
5 PROGRAM STORAGE LOACTIONS ®
ST FE S ETIIITI TN LTSI IS SIS S LSS S LS LS LS 2 Y

13Z2E 1380 BUF.3T: .WORD BUF.BS  $BLUFFER STARTING ADDRESS.
1330 Q0 ERR.CT: .BYTE 0 $RETRY ERROR COUNTER.

1331 Q0 SV.DRV: (BYTE 0 sBRL.CTL. DRIVE BITS.

1332 00 SV.DAS: L RYTE Q 5EL.CTL DRIVE AND SIDE RITS.
1333 (414] SVLCTL: CBYTE Q sBL.CTL LAST ISSUED,

1334 - o0 V. 5TE: .BYTE O sFD179X-02 STATUS VALLUE.
1335 00 FH.TRK: ,EBYTE 0 $PHYSICAL TRACK NUMBER.

§ 3 4FH 26 I T I I B R B I IR R IS S R R
$ TIMING VALUES — 0.1 ME INCREMENTS *
$ I R IR 3 S S I I T I R R 6 S S SR RN

1336 04B9 TM.FPLD: . WIRD 1200 sFHASE LOCK RECOVERY.
1238 O00A T™M.SAW: ,WORD 10 SSTEP AFTER WRITING.
Q018 TM.5DD == 24 §SIDE SELECT DELAY.

$ 3645 36348 36 35 9615 30 3 45 55 36 36 36 35 36 36 36 36 35 35 3635 3 S SF 6 36 S0 6 340 30 S S0 30 S0 3 S SR M H RN

s DISKETTE IDENTITY LAEBEL *
§ IAE4E 26 H 4626 345 306 36 46 36 30 30 36 T T 45 30005 066 T A A A 40 B0 3R IS I B I N

1334 4A61464652044 JADEID: .ASCII  “"JADE DD " $DISKETTE 1D LABEL.
0008 I, SZe == (. — JADEID) s ID LABEL SIZE.
1330 ID.LBL == BUF.BG+0000H sID SECTOR L.ABEL.
13AR0 ID.BLK == ID.LBL+00Z0H sID BLOCK AREA.
12EB1 ID.FLG == ID.BLK+0011H sDISKETTE FLAGS.
Q000 ID.FLD == 00Q00Q00E $3740 FLAGS.

8 $b 336 45336 B0 45 6 30 JF 35 383695 3 38 36 3 36 35 30 36 H 3036 F 30356 3 30 3 36 36 3030 3 36 3638 36 9F T L S W IE IR



TDL Z20 CFP/M DISK ASSEMBLER VERSION =, 21 FAGE =4
DISK CONTROLLER MODULE (DCM2)
DRIVE TABLE

HEE 2R 502 a2kt g b g b b bbb r et b b s bttt bt ot a s g

3 DRIVE TABLE AREA DEFINED s
RIS TR Y P a2 S e Y ST SIS T T

sunnsun( DRIVE TABLE ENTRIES )36t f it Hau b a8 autss

Q000 DV.NBR == Q s CURRENT DRIVE NUMBER.
Q001 bV, TRE == 1 sCURRENT TRACK NUMBER.
QQOZ oV.FLG == = :SIDE AND DENSITY FLAGS
Q003 V. CTL == e SLAST CONTROLS USED.
shudunsd{ DRIVE TABLE AREA ) 3338538455840 5 96 35 30 369 36 3636 36 36 36 36 3
1342 DV.TBL == . sORIVE TABLE BEGGINING ADDRESS.
1342 QOFFO2C4 DT.DEOD: .BYTE 0,255, 0F JDFL, OC4H sODRIVE O,
1344 OIFFQZCS OT.DE1: .RBYTE 1.255,0F.DFL, OCSH sUORIVE 1.
1324a4 QZFFO2CE . BYTE 2,255, 0F, 0OFL., OC&H sDIRIVE 2.
134 OIFFQZC7 -BYTE 2S5, DF.DFL, OC7M sDRIVE 3.
1352 O4FF 0000 pDT.DED: .BYTE 4,255,0,0 s DUMMY .
o004 Dv.DES == DT.0EA-DT.DEQ sEACH DRIVE ENTRY SIZE.
sh#HHHwE({ FLAG BIT DEFINITIONS )30 #5644t 436630 30 63530 363
o002 DF.TAO == QQOGOO10R $TRACK 1 DENSITY (1 = DOUBLE).
Q004 DF.TD == O0DOO1I00R sDATA TRACKS DENSITY (1 = DD).
0008 DF.T30D == Q0Q0OQ1000H sTWO SIDED ( 1 = TWO SIDES).
0002 ODF.DFL. == DF,.T1D sDEFAULT FLAGS,

SHENAHERHRFHHFRFFEREHERERERE SRR R MW H RN ER



TOL Z20 CEF/M DISE ASSEMELER VERSICON 2. 21 FAGE 25
OISk CONTROLLER MODULE (DoMz)

170 COMMUNICATION BLOCK
R 22 A e L T 2 R T Y X
5 THE FOLLOWING AREA IS5 DEFINED &% THE COMMAND BLOCK. #
3 THIS AREA IS RESERVED FOR SFECIFICATION BY THE HOST +
?OSYSTEM FOR ALL DISE OFPERAT IONS. CONTRUOLLER STATUS #
5 AT COMFLETIGN OF OFPERATION IS FRESENT IN THIS AREA., #
R HH A SR A SFF A FFBE R FFFF RS F R FF A F RS R R A EFER ARG LS

1370 Lo CHMD. BE 3 COMMAND BLOCK.
1370 Q0 CR.CMD: .(RBYTE 0 $CONTROL COMMAND,
"1371 oo CB.DRV: .EBYTE Q sORIVE NUMBER.

1372 00 CB.TRE: .BYTE 0 SLOGICAL TRACK NUMBER.
1373 a0 CR.ZSEC: ,BYTE Q $TZECTOR NLUMBER.
1374 Qo0 CE.FFG: .BYTE 0 sFORMAT FLAGS.

1375 00 CE.CHR: .BYTE Q sEIA CHARACTER.
1376 00 CB.MCD: .BYTE 0 sMODE SELECTS.

1277 a0 CH.S5TS: .BYTE Q SCONTROLLER STATUS.
1373 0000 CW.LAD: .WORD G s LOALD ADDRESS.

1374 Q000 CH.LNG: WORD 0] sLOAD LENGTH

s R MODE BIT DEFINITIONS #4833 483840Sadtdtaatuaad

QOZ0 CM.NRT == 10G00000R sNO RETRYS ( = 1 ),

sHuegdds( STATUS BIT DEFINITIONS ) 382843503 35300 363 J0 3630 36 00 S0 3036

Q080 CS.DNR == 10000000B sDRIVE NOT READY,

0040 CS.WRFP == (10C0000B $WRITE FROTECTED.

Q020 CS.BTS == 001000008 $NOT ASSIGNED.

Q010 CS.RNF == ©0010000R sRECORD NOT FOUND.

0008 C5.CRC == 000010008 }CRC ERROR.

0004 C5.LOE == 00000100B $LOST DATA ERROR.

0002 CS.HME == 00Q000010E sDRIVE HOME ERROR,

0001 Cs.TSD == 00000001R sTWO SIDES FLAG (FORMAT).

7 36363 E 6 36 36 3 35 35 35 46 3F 36 36 36 36 38 36 35 36 6 36 36 3 35 30 36 36 48 35 36 30 35 3635 60 IE I I JE 3 00 B 3E 36 36 W B0



TDL Z&0 CFR/M LISK ASSEMBLER VERSION 2,21 PAGE 26
DISK CONTROLLER MCODULE (DCMZ)
DCM INITIALIZE

1380
1380
1383
13846
138¢
138B

138E
1391

1393
1395
13%7
139%
1378

139D
13A1
13A3
13A6
13A3
13AB
13AC

o1 0400
11 1000
21 1400
EDEBO

C3 138E

31 1370
EDSS

OEQO
DBOO
E&01
2002
OEFF

Dozl 1352
3EQZ

32 1373
DB40

21 1380
ES

C3 1204

TR Y AT A R YR e e s s I L Y S
THIS SECTION RESIDES IN THE DCM SECTOR BUFFER. THIS
$ SECTION MOVES DCM FROM BANK 1 DHOWN TO BANK 0. THE
$ O REGISTER IS SET FOR 1791-Q1 OR 17%3-01. THE LAST
$ OPERATION IS TO READ THE EBIOS LOADER SECTOR TO
$ OVERLAY THIS INITIALIZATION SEQUENCE. BIOS LOADER

o W

s % ok % oo &

THEN READ BIOS INTO BANK 1 AND HALTS,
B HH IS I IR I I I I S I I I R

st d({ EXECUTES IN BANK 1 )HE$H%448SHERH40EEE05E8544

. LOT BUF . BG $RESIDES IN BUFFER.
INIT.B: LXI E: BANK., L $SET BANK LENGTH.

LXI D, BANK. O $SET DESTINATION.

LXI Hs BANK. 1 $SET S0URCE ADLR.

LDIR sMOVE BLOCK.

JMP - » DOWN sJUMF TO NEW IMAGE.

sHa#aad( NOW IN BANK O, SET INT MODE ) 5336963 3 3 36 3 36 3 36 35 36 2 36

« « DOWN: L XI SF, TP.5TK $SET STACK PNTR.
imi $ INTERRUPT MODE 1.

sadfe#R( SET 17F1-01/172301 ) 3033b3 2636363046 36 45 36 96 30 36 56 31 30 46 40 30 30 30 35

MVI c.0 sLOAD & REG ZERO.
IN BL..5TS $BOARD STATUS.

ANIT BS5.US0 STEST USER SW #1.,
JRNZ LD.BLT iSW OPEN - 1793,
MVI C,0FFH $SW CLOSED - 1791.

sunnriEs( OVERLAY WITH BICGS LOADER TRANSIENT )38 056%

LO.BLT: LXI X.0T.DED s INIT DRIVE TEL.
MVI A2 sBICS |L.GADER SECTOR.
5TA CB. SEC $SET SECTOR VALUE.
IN XF.MTX sMOTOR TIME EXTEND,
LXI H, BUF . BG 3SET RETURN ADDR.
FLUSH H sPUSH INTO STACK.
MF RD.SEC sGET BIOS LOADER.

$ A3 IE 360 30K 3B A 3K ST I 33 036 36 63 363 363 367 30 6 30 6 35 36 48 363 3696 38 36 3806 3646 95 3696 36 3 46
.END



TOL Z320 CF/M DISE
OISk CONTROULER MODULE

+++++ SYMEBOL. TABLE +++++4

EBANE. O
BALD,
BC, DSA
BC.E1IA
BC.FCH
BC.SD=
BS.DICN
Bz. 75D
BUF . BG
Ce.DRY
CB.87TS
M. DTA
C5.CRC
CS. RNF
CW.LNG
oC. RxA
OC.WRT
OF.TSD
DM. LDE
OT.DEQ
DV.DES
v, TRK
FETCH

HR. INT
ID.FLG
I0.BLK
LST.0T
RST. O

RST. 4

RTY.LS
SV.CTL
TICK.E
TM.ALLS
™. SAW
TRK.IB
WD. INT
WR.SEC
XFP.MTO
. ALDR
$.LIST

1000
Q01
0001
Q00E
0040
GOOO0
OO0
Q040
1380
1371
iz277
1053
Q00
Q010
13748
00OCo
QOF &
000g
Q004
1342
Q004
Q001
103F
1022
13B1
1370
12F4
1000
1020
QOO
1233
1074
1014
1332
0034
1066
122F
Q010
10C7
10CF

BANE ., 1
B DAS
BC. DEE
EC. INW
BC.PCL
BIT.OT
BS.EIA
BS.TST
BUF. ST
CR.FFG
CE. TRE
CM. M5k
C5. DNR
C5. TSD
DI, HDL
LC. ROS
DF . DFL
DM. DNR
I'M, RER
DT.DE1
IW.FLG
ERR.CT
FMT.BG
HR. VEC
ID.UBL
JADEID
NM. INT
RET. 1

RET.S

KTY. 5K
SV. DAS
TICK.K
TM. HLD
TM. SDO
TRK . OB
WD SEC
WR. TRK
XFP,MTX
$. FORM
$.LSTT

SSEMELER VERZION 2.2t
COCME)

1400
QOO0
Q002
DOz
DO0C0
1=21A
0010
elulel
132E
1374
1272
GO0a7
QoS0
Q001
ools
00Z%
Q002
0030
Qo0
1344
G002
1330
1700
1004
13280
1324
10464
1003
1028
VOO
1332
1070
101G
o012
0014
OQ04
125A
0040
1098
ions

BANK. L
BC. DOE
BC,[E
BLLFCA
BC.FCM
BL.CTL
Bz, INT
B5. LI5S0
CE.CHR
CE.MOL
CHEL.RT
CM.NRT
LS. HME
LS. WRF
oL HOU
DCLsTS
DF.DOTL
DM.FER
DM. TEO
DT.LED
V. NER
EX.HCF
FMT.FS
ID.BLE
ID.SZE
Lo BLT
FH. TRE
RST. 2
57.6
SEEK
SV. DRV
TMR.FC
TM.MTO
T™.5TP
Wh. CMD
Wh.3T3
XF. OsH
XF.STP
$.10LE
%.READ

0400
O010
0004
0040
CHIEO
000
0002
0001
1375
1276
1279
QO3S0
ooz
040
0010
alnlris)
Co04
O0E4q
04
1252
000
1013
1708
12A0
000s
1290
1335
1010
1030
1131
1231
100 &
1016
1012
Q004
Q04
0030
0003
10E4
107¢C

BASE

BC. DD
EBC. DSN
BC.FCHR
B, Sl
BL,3TS
B, MOF
BS.USt
CER.CMD
CB.SEC
MO, BE
CE.BTS
Cs.LDE
L. LAD
DCLIFI
DC.WRS
oF.T1D
DM. HIL
DM. WER
DV.CTL
V. TBL
EX.5TS
HOME. Lt
ID.FLD
INIT. R
LOG, ON
RO, SEC
RST.2

RST.7

SELECT
V. 5TS
TMR. NC
TM.PLD
TP.STK
Wh.DTA
Wh. TRK
XF.IRR
X.CUTE
$.LGON
$.WRIT

1000
o010
[wTaleRy
OO
0020
QaO0
Q0Z0
TaTH e
13270
1273
1270
Q020
Qo004
1278
oons
COAS
Q002
Q020
QOF L
Q003
13242
1024
12A46
0Q00
1280
1207
1204

1018

1038
10EF
1334
omc
1336
1370
o007
Q003
Q020
1041
10AC
108A

FaGE 27

)



F1000,13FF.Q
—-I1DCHM2.HEX

-R

NEXT FPC

13AF 0000

=11 000, 12FF

1000
1010
1020
1030
1040
1950
1060
1070
1080
1090
10A0
10BO

10C0
10D0
10E0Q
10FO0
1100
1110
1120
1130
1140
1150
11&0
1170
1180
1120
11A0
11BO
11C0
11D0
11E0O
11FO
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
12A0
12BO
12C0
12Do
1ZE0
12F0

C3
SE
Dz
ce
76
Sé
10
0é
31
20
02
32

03
F4
13
00
03
oD
Eé
co
10
11
57
03
7E
OA
6F
3A
20
13
0z
35
co
23
23
32
3E
32
AY
Fé
E6
08
13
CD
CF
3E
BE
DD

Q0
o1
04
00
3A
ERB
E4
ic
11
03
co
72
Ch
12
C3
Eé
DD
19
FcC

ch z

ED
1F
7C
c3
03
6F
3A
32
JE
FE
Q6
13
¢
12
1e
30
AB
77
4}
Gl
&80
CDh
CF
24
18
0z
20
77

C3
Q0
FE
00
13
AC
Q0
FE
03
2F
11

12
=F
10
DE
o0
F&
B&
10
10
35
6
11
DF
31
13
b3
c2
06
A
77
11
<E
E&
GA
)]
ca
c2
77

1z
ce
Eb
ED
77
13
ce

17
GQ
no
G0
o7
7C
o0

o4
C3
03

3F
DB
Qo
28
oo
10
D3
A
CF
67
20

C3
F&
00
EL
11

1z
A
32
<
32
13
DE
72
17
22
40
OF
oo
20
i4
A7
10
Qo0

41
01
A
Q0
a7
10
DE
B3
1z
3F

13
10
o0
E&
05
21
CD
o0
FA
DB
ZA
21

EA
20
LB
=hb
3E
oC
BO

72

30
88
77
AY
80
12
Eé
7A
2A
cD
ZA
oc
i0
cs
Fa
E&

06
Fi
04
0B
00
10
AY
Qo0
SF
co
12
31
FF
10
28
5B
1z
10
o4
11
Eé4
13
00
13
FS
00
ED
10
DD
34
77

A
D3
£e
06
AP

47
c#
1z
11
1z
28
79
3A
El
CA

19
El

EZ
20
SF
o5
3z
20
10
EF
C
11

2z
CA
FA
16
11

3A
0z
cz
40
20
Eé
A7
ED
18
SB
CF
AL
06
03
03
73
04
co
FD
i
c
DB
E6
3C
FE
Dz
16
D3
13
13
Fa

10
DE
EZ
1)}
21
10
24
FS
cD
10
3F
20
77
LE
Lig
10
04
23
00
44
ZA
Q2
40
ce
SE
OB
1z
3A
oz
F0
Dz
03
13
Dr
79
21
o7
FDO
Q0
20
3z
o
00

05
21

12

FE
03
E=
53
o7
12
c¥
EF
2A
10
og
13
190
20
CF
00
13
Eé&
11
72
Fé&
A

S
eD
10
72
CA
35
Q0
AF
Az
80
12

23
ES
20
30
28
32
o
AF
80
77
3A

C3
| EXC)
EX
(0]
10
10
Fn
cD
10
73
co
co
c3

cz
3A
]
Es
o7
Q6
1z
20
78

13
44
CF
13
El
06
3z
("
oS
DE
z8
1z
18
&6
40
28
12
07
33
ED
Do
13
02

74
07
OE
10
1%
CF
E3
EF
cD
13
EF
04
c
FF
aF
71
FA

32
13
&HF
32
11
23
CF
FA
2D
FE
11
06
33
cD
04
Q7
EO
ZA
F7
12

3A
FE
ED
13

77
0&
cy
13

10
78
04
E?
SE
10
ED
10
Z1
on
10
12
10
32
10
13

14

31
ch
cz
32
Do
3B
F1
FD
20
o1
2A
S0
13
Ak
Fn
Ay
cy
ZE
Es
JE
20
74
05
SH
ZE
12
01
08
3E
2F

00
A%
A%
FE
23
ns
45
co
11
77
aF
20
cD

e

E&
11

13
18
o2
1z
7E
H]
28
11
Fé&
38
35
18
3A

21
77
AF
13
FD
FO
02
13
20
36
FF

ce
1A
00
SF
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01300, 13FF

1200
1310
1320
1330
1340
1350
13260
1370
1380
1320
13A0
13B0O
13C0
1300
13E0
13F0

3A
1S
27
00
44
oz
00
00
01

I3

13
00
00
00
00
00

It
2
1z
00
20
c7
610
e
Q0
ED
3E
00
o0
00
o] ¢
(610)

37
1=
oF
Qo
FF
FF
00
€0
11
OE
32
o0
Q0
Q0
Q0
00

ch
00
o3
00
oz
Q0
Q0
QO
o0
Qo0
732
Q0
00
o0
Q0
00

1A

A7,

27
Q0
cq
Q0
Q0
a0
10
12
13
00
GO
ele)
Q0
(614)

1z
co
13
BO
01
Q0
1)
00
21
Q0
DE
Qo
o0
Q0
00
00

00
1A
Dz
04
FF
Q0
Q0
Q0
G0
Eb6
40
00
Q0
Q0
GO
0 8)

00
12
00
A

]
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R R

; PROGIRAM  TD: MOCELE O BOOTSETRAR (DLEOOTY %
. ks
?
;*ﬁ%***%ﬁ%ﬁ%%*%ﬁﬁﬁ%é*ﬁ%ﬁ%%#%ﬁ%*ﬁ%%@5%%%%&%%%%%§*%%%%%§*
: #
3 VERSION: CESM 2R RELEATE 2R *
n H
3 BOOT IN Z704: F/N SEC- 52001 200E s
H k3
;**ﬁﬁﬁ***%%%ﬁﬂ%ﬁ%%*ﬁ%*%%%*ﬁﬁ%%%%%*%%%%ﬁ%**ﬁ%%%%%*ﬂ*ﬁﬂ**
;

: OIETRIBLITORS JADE COMPUTER PRODUCTS

; 4701 W. ROSECRANS BLVIL.

3 HAWTHORNE , CALIFUIRNIA

FRHEHEHHEHEE RSB FRRHERA

BB B R R B R
THE DOUBLE [ BOOTETRAF FROGRAM
INITIATE THE =YZTEM TRACES LA
A (TR ©O) AND TO PROVIDE CONEOL
THE DIZE OFERATING SYZTEM (CF/
RE LOCATED AT FOOOQ HEX. THE 2
AN BE  ASSEMEBLELRN WITH  DHIGIT
ASM, COM. MAICHIME CODE I3

HREFFRARPFHER P FRAFREFRFHEEERELT

YL ITY

W

T T T B B L)

HEHHBFAIRBEHFE SRR HERFHFHREAT
OOBOOT INJECTION MOLLLE 135 COM
WERZTERN  DIGITA
SWITCH O (U0 0

CONTROLLES CHIF

IWIUBELE [
INDICATE

LZER
THE

-
¥
-
>
-
¥
-
»
-
?

*

#*

3

. 5. A #
#
3#

T L L R L R

REFGHEFHERFFEHFREF R EATEH
(ODEQOT) IS LSED TO #
SESUENCE FROM DRIVE #
E I/0 SUBROUTINES FOR
M. THIS PROM SHOLT
OURCE CODE Foi ODROOT
Al RESEARCH ASEEMELER
O/ 2035/ 220 COMPATARBLE
HEHERBHEFRFEFHAFFNRLESEES

|l

B % # 4 %

WA E RGN E R F R RSN RLHE
MaND  COMPATABLE WITH #
L CONTROLLER CHIFEZ, #
F RO)  MUST BE SET TO #
DATA EUS P ARITY.

THEFPEER I FE SR EAF R IR FH SRR FFAEHFEERF AR FH RS

; CUNTROLLER 10

. e

: FLti 791

; FLg7s

; FLi7

; FLIL 7970
PHERHGHUFTH SRS HDFEAR LI EIERIEARE
3 THE FLE795-02 ANLD FLO1797-02
3ODENSTIY FERFORMSNUE LN THAT

COMPa T AELE

R e

WiTH FDI/73-01 3740
B R HRSRE S Y EH EEENY

ETITY

HIE - R - k== == IR =R - AR o = ]
SR TGes SICRE T RS

TEEEEREES

H ik MGME FLUNCTION

5 004041 [NETEIN) RIS ADDKRE

5 004 LMy =E STATLE

5 004 D TEMF TEMFIIRARY »

=SER

FROVIDE ENHANCED
THE SE

SYSTEM MEMORY

SO
CLCrLED
OFENED
CLOSELD
CIFENEL

HHFHREHE S SN

SINGLE

CHIFS ARE FLLLY #
FORMATS. #*

HEEHHEHE SR FERE RN H

ok ok oM

FEHEF AR IR BE SRR RARERRRES
ALLICAT TON #*

PP EE SRS E Y NI RA SIS ATERARES S IR EATEILES

*

s POINTER T2 DOUBRLE D
FORT H&SLT BIT MAS

#
3#
+*

IMZERT DITE MzEG =



[T T TRVE Y

MA R W R GE DI U WE R e s e uE WE WE W K U aE W

LT T S TP )

MR WE AR dE UE dE W wE A

MU G W Rk e aa

u

FPTEET T

Fuﬂjlf'it}ii}rJJ e bk el R Fhois :
(R HOT T R PRI 0] S U PR o I B L e T SO I LURURS ST

LML LREEF SysTENL LR UART / ULaRT AN T
GEMEFG 0 THT LS T 2A T TR THESE  SOLT THE =
TOCRE PAVCHLL T PROVILDE FOR FROEER O 3
FATOHIRG PO ALSD BE  DUGHE By SomE x

FEFIEE A LSRR B E Y E cELE L FASEREASEFERESRE S NS R
Frede] LCHZEST TORE THEST MAY MEED FaTioH TG b
%%%%g#%ﬁﬁkﬁﬁi¥%ﬁ§§§i%§2§%§§b%%%%% PERERFEEENEEEESEENREY
SYETEM INITVIALTZAT LN - LUGSRT/ZUSART, Balll RGTE. AnND #
HND FUWER OR JHIMP SERCUTTRY MaY REQUTRE SOF TWAERE #
TRNITIALTZATION. & PATCOH AREA 15 RESERVED AT "INIT" =
HHEAREERFHEE SIS E PR8N 3 b R YL EH B SIS 3R E R YN EREE
CONZOLE STATLE: o 4 - RETUR FY ROGIRD STAETLE T #
CF/M DFERAGTING SYSTEM. THIS SRIBFRDUTINE FLEET LesE *
THE CORRECT FORT ADDRERS AN TEST PROFESR STATRS BIT,
ROUTINE I3 LABELED “CONZSCE" AND CONTAING PATOH ARES. #
HHEHHEH ST S SR LA HHEE RS IEEEESESEE S SR
CONZGLE INFRT -~ RETURNTG EEYROGRD CHARACTER TO CF/M %
OFERATING =SYSTEM. THIS ROUTINE MUST ALZ0 LsE THE #
CORRECT PORT ALDDRESSING, THIS ROUTINE I% LABELED =
TONTBEINY AND DONTAINS & PATCH AREA. #*
HEHFERES LT T T H TSI TS SRS SR T I TS S E S H SRS S E ST
COMSOLE (TFIT -~ BISFLAYES CHARACTER TO0 COMEOLE UNIT. #
THIS RCUDTINE MO2ST USE THE CORREECT FORT SDDRESS FOR
BOTH THE CDITEUT STATES AND CUTRUT DETHA FORT=S. THIR
ROUTINE MOST TEST THE CONSGLE CUTFUT STATLES BIT.
THIS ROUTINE IS LABELED "CNS$OT™  AND O CONTSIN= A
FATCH AREA.

HEAFFERA S H A FEER T TS IS LS F SR EAEEI S AL T E ISR EEH
BOARL REVIZION -~ NQTE SOURCE FILE HAS CONDITIONAL
STATEMENTS FOR BOSRD REVISTON. REVIEION B ROGRDES
MAY BE MODIFIED TO ACT A% REV-L (CALL IﬁUE) LR
UUEUUI MayY BE FATCHED. FPROM TS th REN

MNAME FIUNICT TEN REA -1 FEV
[E3Rck SDDFE SW MASE OE i #*
Fovg s O$BAZE ARDR &K RANMGE EOQ B4 ® 1
FU4B EsHLT DD HALT BIT o1 o *
——r LR m 4 Aes Sls o T T A W ER G A Bl L e b e T W mE W A et Ee e R— —— e mm e *.
## CSHOAD BE "EQ" IF MA10 JUMPEER IS5 ITNS FHL LED, #
FHEF AR TR AR F A AR RS T I E RSN R RS S S S PSS AT RSN
RIS DRIVES - DOBOOT IS UESING A 10 MILLISECOND STER
WHILH WILL HOME THE RAW HEALD ON MCGST DRIVES., IF THE =
LisER DRIVE I3 MUOCH FASTER (SHUGGRT S4AES0 OF STEMERN:S +
FLLOO-2[y THEN THE STEF RATE CONSTANT MAY BE PATCHED®
NOTE : & DDROGT FROM FATOHED FOR FaAasT DRIVES UILL #
NOT  FUNCTION  PROFERLY IF LATEE LUSED WITH S CER
DR IVES. BLOWER STERS SHIRILD ALWAYS WOFE. (]
BEFORE KHEASLING H&aZ BEEN FROVIDED FOR HEAD oAb IJHE -
AN AN RE USELR FOR DRIVE-MOTOR START U TIME WHERM =
THE DRIVE MOTORES ARE CONTROLLED BY THE IOUELE--D, B

2

XAt we oo e e oMk

EA T

- - o S — [T T T Ji
ALIDE” MNAME FUNCT TION *



FOOOQ

Q001
QOO0
QOO0
Qo001
QOO0

ool
O00E
EQOOQ

QSO
Q040
o4z
04z
Q77
Q73
Q27A

BHBIN

(|3 I

#ouanonnwou

3 F1DI-F1D2 IM$TMESTF STEF TIME 3
;3 FIFA-FIFE IMETMEOER DELAY BEFDORE READ #*
PSRN 2 E 06 I T OF FGE 4 30436 3 3 300 2 4 2 S0 FE H A0 33 S A KRS

3 6 I OE 2 AR S 3 0 S0 FE A B B I S S S S MR R
$ DOUELE D BOOTETRARP SYSTEM ADDRESS #
R rT e P T e S EE L RS L L e L SRR R R Sk

PROMSADLR et OFQOOH sDDBOOT SYSTEM ADDRESS,
8364045 36 30 36 36 36 3635 3 6 SF FEAE I I H 69 3 33 S0 SE A B IS R NSRRI RSR

: SET DOURLE D SYSTEM PORT ADIRESE #*
$ 4 4EHEH 03 30 SR 623 S 3 2 2 S H R A 3 1 R IR 6 ST S S SR S R M R R

D$FPORT  EGL 04=H sDOURLE 0 FPORT ADDRES=S.
3R I IE I S 4R S 2 I SRR S 3 20 3 00 4 S S 33 3 RSN SR

3 SET USER DOUBLE D BOARD REVISION #
§ A6 IR 442 2 2 B 3 I RIS N S SRS H B R REHRF

TRUE EG 1 $SET TRUE TO LOGIC ONE.

FALZE e 0 $SET FALSE TO LOGIC ZERO
REVSE B FALSE $ZET TRUE FOR REV B BOARDS.
REVSC EGU TRUE ISET TRUE FOR REV T BOARDS.
MALO EGaLt FALSE sTRUE IF MAL1O JUMFED {(REV-RBD.

3 3R 33 3 I3 A0 S0 E R 3F HE A 2030 S 45 0 S0 HE R RS R S N M H RS R R ERH

;s DEFINE HALT MASK AND BASE ADDRESS OF DOUEBLE D #*
§ R FE 63626466 24 2030 3 26 3 3E 2EF FEIF I B0 I 4 0 3 A I SIS S R

IF REV$E AND NOT MALO
DSsHLT £l QQZH sSTATUES FORT HALT INDICATOR.
nDasa=W Bl QOCH $STATLE PORT ADDKR =W MASE.
D$BATE  E3H OE4O0H 1 SYSTEM WINDOW BASE ADDRESS.
ENDIF
IF REV$E AaND MAa1Oo
[ESgHLT  EQ GO 2H 1S TATUS PORT HALT INDICATOR.
=AW EcU OO H SETATUELS FORT GDDR SW MASE.,
D$BASE EQU GEOQOIH  3EYSTEM WINDOW BOGSE AUDDRESS.
ENLOIF
1F FEMVSD
OS$HLT EC) OOtH FETATUS FORT HMALT INDICATOR.
I3 Tt N R OOEH $STATUS FORT ADDR SW MASE
DEBASE E GEQOOH 3 5YSTEM WINDOW BASE ALIDRESS.
ENDIF

T STy L R AL T T R L T T
3 BOOTSTRAP LINKAGE SDDRE .
SHARHERF SR AN E R TR R SRR T FFEFEEFEFRF LA S SRR LSRR FEH

ESTACK  Efl OCEOH s BOOITETRAER TOF OF STACE.
DEADDR ERIL QO040H sDOURLE ' ADIDRESS FOINTER.
DEMASE Bl 004 0H SDOUERLE D HALT BIT &DbDR.
DETEMF  EQL O0475H sDOBOOT TEMFORARY LOCAT ION,
BL$DCx  Edtld GA?7H sOort RIS CONTROLLER STATLE,
EL&ADR  ELM Q7 8H sDicHM LOsly aND JUMF ADDR PNTR.

BLsREZ R 0376H sOCM BLOCE LOAD SIZE,



QCREED

OCVED
Q001
QOG0
OO
00O
QOgz

FOOo0

FOo0
FOoz
FOos
FOOQw
FooC
FOOF

FOl1Zz
FOlé
FO14&
FO1E
Fozz
FOza
FOZ4
FOZE
FOzZ
Foze

FOZA
Fozn
FOzF
Fo41
Fo4z
FD44
Foas
Fo47
FO44a
FoaC
FOaF

[

Hono

D3E12F0
CIZAFO
CZDAFO
CRFEFO
UMD RC{ o
C3Z32F1

OOO00000
QOO0
Inlulnlelnlulgle]
COOQOOO0
QOO00000
20000000
COOO00O00
slalefoleleluls)
DOOOOOQ0
OOO00000

218000
DER4:=
E&DE
07
FALEOD
&7
ZEQ0Q
224Q00
ZEOL
I24200
S24200

ELEDNR RO LB TUORIYVE MOT REALY EIT.

FEFH RSN RN NS R RN R R R e AN R Y RN AR RS RS SR RSN L AR AR HEY
POLMUBLE It HEHDWARE COMMANDE #
L R R R L A Y L T

LDCeBEGN EQ O sRESET Z20os AND EXECUTE.
LCBMFE B GOtH SREGUEST MEMORY WINDOW,
DCFEMRT B O00H TRELEATE MEMORY WINDDOW,
DOsMEG Eeld DO1H FRELECT MEMORY BAME O,
LosMEl Bl QOTH PEZELEET MEMORY EBANK 1,
MoHEXC ERL OOsH sISSUE OOUBLE D INTERRUFT.

R S A A E g L R R s L 2 2 T X R R e R g g
3 ASSEMBLER DIRECTIVES *
Rl e R S R T L R S S E Y L T R L T2 R RS

DRG PROMSADDR FMODULE ADDRESS.
FHRHAFRHF RN NS R T I HE LS E SR UL AP E R IR AR ARSI AR EHEBEH

3 DOBOOT FUNCTIONS VECTOR TABLE #
RS S A R a2 R T R R R R e

AMF INIT sINITIALIZE AND BOOT.
JMF BQOT SREBOOT DISK SYSTEM.
IME CNTSCK FCONSOLE STATUS,

IME LNZ$IN SCONSOLE INPLT.

JMF CNE$OT FCONSOLE QUTPUT,

wIMF MZGHOT SMESSAGE T CONZOLE.

IHEBUBBRTRUHE R SRR A AR AR RS S HE S F S FH R E RS SRR R TS

i INITIALIZE SYSTEM HARDWARE ~ USER PATCH AREA #
TS E S EESII LI AT ST IR LTSRS IR ISR T Y

INIT: NOF Y NOF UNCE NOF $FATCH ARER.
NP U NCIF ! NOF NG sPATCH AREA.
NOF ) NOF ! NOF P NOF sPATCH AREA.
MIOF UNEIF NG NOP tFATCH AREA.
NOF ! NOF ! NGF * NGF $FATCH AREA.
N NOF P NOF Y NOF $PATCH AREA.
NOF Y NOF PNOF ! NOP sFPATCH AREA.
NOF Y NOFE P NCE ! INOP sFPATCH AREA.
NOF P NCHF U NCF NG sFATCH AREA.
NCIE Y NOE Y NOF  NOP tFPFATCH AREA.

R L Ry e E L Yy L LT T L TR
3 SET STACKE ANLDN DETERMINE CONTROLLER ADDRESS *
R S LT s E S P R R Y Y LY

BOOT: LX1 SR, BSTACK PSET STACK FPOIMTER.
IN DEFORT FINFUT STATUS PORT,
AN 1 R T2 sMASE FOR ADDR SWs.
RL.LC SPFOSITION BITE,

ORI DSRASE SHR & ;R OIN BASE ADLR.
MOy H: A THIGH BYTE VaALLIE.
MY1 L,O sLOW BYTE VALUE,
SHL OsALLR $STORE THE ADDRESS
MV I AsTISEHLT sLOAD HALT RBIT MASH.
=TA LEMAT FSTORE FOR RIOS LSE,
5TA DsTEMF sSET REFEAT FLAG NZ.



TOL Z280 CFP/M DISK ASSEMBLER VERSION 2,21 FAGE 2
DISK CONTROLLER MODULE (DCMZ)
HARDWARE DEFINITION

TS5 2 46 3 3 I A 36T A B IS S R I S SR SR N R R R R R R
THE FOLLOWING IS A LIST OF THE INTERNAL I/0 ADRDRESS #
ASSIGNMENTS. THESE FORTS AND CONTROLS CAN ONLY BE #
USED BY THE ONEBDARD Z&0A. THESE PORTS AND CONTROLS #
ARE NOT IN THE S100 BUS ADDRESS SPACE. #*
B 36303646 16 6 46 36 4 3 91 48 36 36 064 3 00 6 1 A0 RS SE 300 2 B0 6 IS I I SRR

N ue W

iy 48

sunuERFEE( CONTROLLER PORT ASSIGNMENTS ) #éhsdssititattas

0000 BL.STS == OO0H s BGARD STATUS PORT.
0000 BL.CTL == QO0H s ROARD CONTROL FORT.
0004 wo.cMp == 004H $1179X COMMAND REGISTER.
0004 WD.STS == Q04H $179X STATUS REGISTER.
0005 WD.TRK == QOSH 179X TRACK REGISTER.
00046 WD.SEC == 006H 179X SECTOR REGISTOR.
0007 Wh.DTA == 007H 179X DATA REGISTER.

s #ansun#( CONTROLLER FUNCTION ASSIGNMENTS )64 334433 % 363

0008 XP.STP == 008H s ISSUE STEP PULSE.
0010 XF.MTO == O10H $tMOTOR TURN OFF.
Q020 XP.IRR == 020H 5100 INT-REG RESET.
0040 XP.MTX == C40H sMOTOR TIME EXTEND.
0080 XP.DSH == OS0H s DATA SYNC HOL L.

636 56 36 26 36 46 35 3640 36 36 36 36 96 46 75 T 96 3636 36 363646 3 304000 S I 44603030 3 H 0T H SRS S SRR IR AN
THE FOLLOWING LIST ASSIGNS EACH BIT POSITION AND #
FUNCTION OF THE BOARD CONTROL PORT (BL.CTL). #

636 56 38 36 30 96 S 4650 36 36 36 36 4638 36 3635 3635 96 354036 SEIEE T AEIE 06 3036 03035 S0 SH ISR SRR NI R

b a8 S

suaidd( BIT ASSIGNMENTS ) #3843 64868 005030 36 3040 3 330 3t R R

0001 BC.DSA == OQQQ00001R sDRIVE SELECT A (2%0),
Q002 BC.DSE == 00000010B 3DRIVE SELECT B {2+%1).
0004 BC.DSE == 000001008 sDORIVE SELECT ENABLE.
0008 BC.EIA == 00001000B $EIA SIGNAL LEVEL OUT,
0010 BC.DDE == 00010000B $ DOUBLE DENSITY ENABLE.
0020 BC.DAS == 00100000B $DIRECTION AND SIDE
0040 BC.PCA == 01000000B $PRECOMP SELECT A.

0080 BC.FPCB == 10000000B $PRECOMF SELECT B.

suuntasti( FUNCTION ASSIGNMENTS ) #9538 545 8 30405 556 3 4 5 3040203036

0003 BC.DOSN == BC.DSA!BC.DSE sDRIVE NMER MASK.
0000 BC.3D5 == O $SINGLE DENSITY.
0010 BC.DOE == BC.DODE s DOUBLE DENSITY.
0040 BC.PCH == BC.PCA $ PRECOMP - HEAVY.
0080 BC.FCM == BC.PCEH $PRECOMP — MEDIUM,
QOCO BC.PCL == BC.FPCA!'BLC.FCB s PRECOMP — LIGHT.
0020 BC.SO1 == BC.DAS $SELECT SIDE ONE.
0020 BC.INW == BC.[DAS $STEP INWARD DIRC.

$ HE 5 3 3036 36 3036 36 3 30 3 3 3 30 36 36 36 36 5 35 30 3 3630 3 36 B 6 3E 96 3 36 36 4 3 35 36 36 36 36 SE 35 45 30 36 3L 36 S0 35 3



TOL 230 CF/M DISK ASSEMBLER VERSION Z.21

DISK CONTROLLER MODILE
HARIWARE DEFINITION

0001
0QoZ
Q004
0008
0010
0020
0040
080

o0lg
0010
00gg
00AR
OOF G
o0Co
O0DO
ooDg

009D
QOFD
00E4
0004
Q020
0030
o004

(DEpMz)

R R S S el R AR L T L L TR R TR A R R S g g vy
i THE FOLLOWING LIST DEFINES EACH BIT AND FUNCTION OF #
i THE BOARD STATUS FORT (BL.STS). *
B bl S R R X AR S LR R R Y T Y T T T T TRy

BEZ.USO == 000000018 FUSER SWITCH 0.

BS. 051 == 00000010R SUSER SWITCH t.

BE.TST == 0OQQOQ100R $TEST MODE SWITCH.
BS.INT == 000010008 FHOST INT REGUEST.
EZ.EIA == 000100008 SEIA SIGNAL LEVEL IN.
BE.MOF == Q0Q100000F SMOTOR OFF INIDCATOR.
BS.TSD == 01000000B +TWO SIDED DRIVE FLAG,
B3.DCN == 100000008 $DISK CHANGE INDICATOR.

ER G R b L R S SRR R L LR T TR R SR R SR g gy
3 THE FOLLOWING IS A LIST OF COMMAND CODES ISSUED TO #
3 THE 179X-02 DISK CONTROLLER, #
FHREE R RIS T I R I N RN

DC.HDL == 00011000k $SEEK/LOAD RW HEAD.

DC.HD == 000100008 iSEEK/UNLD RW HEAD.

DC.RDS == 10001000H FREAD SECTOR.

DC.WRS == 101010008 SWRITE SECTOR.

DC.WRT == 111100008 FWRITE TRACK FORMAT.

DC.RDA == 11000000B $READ TRACK ADDRESS. )
OC.STS == 11010000k sSET TYPE 1! STATUS ~
DC.IFI == 110110008 i FORCED INTERRUPT.

5 I A 336 3 A6 I B30 I3 A I 835 6 9 36 3F 36 9F 26 26 36 36 95 36 3196 36 36 6 96 33 3 S0 28 638
? THE FOLLOWING LIST CONTAINS ALL THE MASKS USED TO #

TEST THE 179X-02 STATUS CODES (FORT WD.STS). ¥
30050 36 3 I3 B I SR F I ST 45 38 06 06 30 64 SIS0 36 36 36 U 3

~a ue

DM.RER == 100i1101FE $READ ERROR TEST.
DM.WER == 111111014H sWRITE ERROR TEST,
DM.FER == 11100100B sFORMAT ERROR TEST.
DM, TKO == (0000Q100R $ TRACK O TEST.
OM.HDL == 00100000B FHEAD LOAD TEST.
DM.ONR == 100000Q0B $ DRIVE NOT READY.
IM.LDE == 0Q0000100F sLOST DATA ERROR.

3HBEEFER IR IR I A T IS 264030 6 JF FE 3 3035 90 35 3045 96 26 36 48 36 FJE I 95 3 26 25 35 3 6 3F 9 06



TOL Z&0 CF/M DISK ASSEMELER VERSION Z.21 FAGE 4
DIsK CONTROLLER MODULE (DCM2) .

MFMORY ASSIGNMENTS

1000

1000
0400
1400

1000
1008
10190
1018
1020
1028
1030
1038

10338
1066

1370
1370
1370
1380
1700
1708

§ 363636 26 36 36 40 26 36 36 365 36 06 36 45 5 30 36 4 36 26 SE I 004 S IEIE S 330K R ST I S ISE R RS AR
s+ THE FOLLOWING LIST LEFINES INTERNAL MEMORY. #
§ 63000 26 36 46 6 0 B IE 2 IR A TR BT B30 3 R A R ST I R R R SRR R RN
spunssnnesd( BASE ADDRESS FOR DCM ) 6 3 HE N R N ER

BASE == 1000H s BASE ADDRESE.

s rsaanarn( MEMORY BRANKS ) 3#3#300 38856543030 0 £ R R R R R AR HARHF

BANK.O == KASE+Q00CH s BANE. O DEFINED.
BANK.L == 0400H 1 BANK. LENGTH.
BANK. 1 == BANK.O+BANK. | sBANK 1 BEFINED.

sungntuniran( RESTART VECTORS ) $63596 0 363 36 56 30 3 3000 S 30 3 35 30 30 30 36030 0 36

RST.O == BANK . O+0000H $RESTART O.
R5T.1 == BANK. . 0+0003H $RESTART 1.
RST. 2 == BANK, 0+0010H FRESTART Z.
RST.3 == BANK, 0+0018H $RESTART 3.
R5T.4 == BANK . O+0020H $RESTART 4.
RST.S == BANK . 0+0028H $RESTART S.
RST. & == BANK . 0+00320H $RESTART 6.
RST.7 == BANK. O0+0033H sRESTART 7.

suununennxe{ INTERRUFT VECTARS ) 33 36 3 46 35 30 30 3 S 44 SRR SRS W S H

HR. INT
NM. INT

RST.7 s MASKABLE.
BANK. 0+0066H $NON MASKABLE.

sngeaFrare( [/70 COMMUNICATION )4 #4eadtttedditt g ats

10.BLK == BANK,0+0370H $1/0 BLOCK BEGIN.
TP.STK == 10,BLK+0000H s TOP OF STACK.
CMO.BK == I0.BLK+0000H s COMMAND BLOCK.
BUF.BG == 10.BLK+0010H s SECTOR BUFFER.
FMT.BG == PRANK.1+0300H 1 FORMAT BUFFER.
FMT.FS == FMT.BG+O003H s FORMAT PROGRAM.

HE T ET I LTI ST S B L L L E L d bRt S n et Rk s #HER



TDL Z30 CF/M LISK ASSEMBLER VERSION Z.Z21 FAGE 5
DISK CONTROLLER MOOULE (DCMZ)

MACRO DEFINITIONS

Q01%
oQl1C

0019

Q003
000%

001A
0054

D,

IR SRRl L R R AR e LT TR R R e g v
i OWARIT IS A "RESTART” TO THE TIMER SUBROUTINE ENTRY. #
P OTHIS SUBROUTINE PROVIDES MOST OF THE TIMING USED BY #
$ THE DOUBLE [0 CONTROLLER. *
THRAF AR R R AR AR AF LR RARE LS B FFRA USRS R AR R FH R RERRELR

LODEFINE WAIT =
RST 11

;*******#****ﬁ*************************************ﬁ***

3 ASSEMBLER DIRECTIVES #
R A SR AR S L LS S S LR R T I ERETIETTE T TR R R gy

- PARS $ARSOLUTE ADDRESSING.
- PHEX + INTEL HEX OBJECT FILE.
« XL INE iNG LINKAGE REQUIRED.

ER R R A e e R L 2y L L LT T L TRy
3 TENTH MILLESECOND TIMING CONSTANTS 7/ 0.2 MS FOR 5"
FHREHISE RN A NI I3 IR EH SRS

TMR.FC == 001%H i TIMING CONSTANT, FIRST PASS.
TMR.NC == QO1CH iTIMING CONSTANT, REPEAT PASS.
e AR L g s Sl 2 e T LR R R R TR A A R g e

3 BAUD RATE GENERATOR - TIMING CONSTANTS %
R e L g E kg E Rl SR 2L L E R R RS R R A g g ey
i BAUDRATE Us/BIT &" sYs§ 5 " SYs #
e T e *
3 19200 92.1 4 N.A, *
; Y600 104.2 25 ? #
3 4800 208.3 S7 235 *
5 2400 416.46 121 57 #
i 1200 833.3 248 121 *
3 600 1666. 6 N.A, 2483 #*

363 636 T2 3 B I 3 6 326 6 666 JE 636 36360 3 36 36 S TSR NN

BAUD.C == 25, $BAUD RATE CONSTANT 9600 8",

A S A S bR E X R R R R R R R R G g vy

¢ ERROR RELCOVERY VALUES #*
8 FIEIE SR A 3 3632 I SIS I I AR S T I A RN

RTY.3K == 3 FREPOSITION R/W HEAD ON RETRY.
RTY.LS == ¥ sLAST REFPEATED RETRY.

TRK.OB == 26 $AT FIRST THIRD TRACK OF DISK.
TRK.IE == a2 iAT SECOND THIRD TRACK,

;********************%****%***********%ﬁ*********ﬁf***j

-



TOL 280 CF/M DISk ASSEMBLER VERSION 2.2t
LISK CONTROLLER MODULE

BASE FAGE

1000

1000
1003
1006

1008

1048

100A
100C

1010

1010
1012
1014
1016

C3 0000
c3 1780
1041

0619
10FE
C3 1074

O15E
0050
0050
0001

(DCM2)

RESET.

WE i R G WA g e W

THE
BOOTESTRAF LOADER.
LOADED INTO
THE LAST

TW: BYTES
RESTART INTERRUPT ROUTINE AT BANK O + Q3IZ0H.

EXECUTED WHEN THE ONBOARD ZS0A IS
SECOND JUMFP IS THE DCM ENTRY FROM A
THIS ENTRY ASSUMES DCM HAS BEEN
ODOUBLE D BANK 1 BY THE LOADER ROUTINE.

FAGE &

T e 28 38 46 48 36 35 1 35 36 2030 4 30 T4 6 3 96 2035 6 $E 36 369 6 3 36 3 FF 3030 36 8 3 3 50 636 35 30 4030 36 30 4E S

THE FOLLOWING AREA
THE FIRST JUMF IZ

IS5 THE INITIAL START JUMP TABLE.

HOLD THE JUMP ADDRESS USED BY

¥ @ k¥ %k ok %

§ 3 HF 36 36 6 36 35 30 36 S 30 36 5 3 36 30 4 36 3E 95 45 36 3 3 36 3 8 3 $E 3 3F 36 36 38 4F 336 00 8 3 30 4F 336 336 S 4 4 SR 30 3F

HR.VEC:

LLOC

JMF
JMP
- WORD

R5T.O

Q

SMODUILE BEGINNING.

SNOT IMPLEMENTED.

INIT.B+BANK, L. s BOOTSTRAPFED ENTRY.
X.CUTE SHOST INTERRUPT VECTOR.

$ 36 3R I 6 3 30 M B 00 N S 5 3630 3 36 S 3 30 36 35 36 46 2 36 34 36 SE 6 35 30 36 36 35 34 SE IS SE 003

Wi WY M YR 4R W u

e WR

B ek MR

PERIOD.

.Lac

MV I
DJUNZ
IMP

(DELAY =

SUBROUTINE IS5 ENTERED BY THE MACRO "WAIT".
IR 22 2 2 2RISR AL 2SI LR EET LT Y L

THE FOLLOWING SUBROUTINE IS THE ENTRY POINT FOR THE #
DISK CONTROLLER TIMING MODULE. THIS MODULE PROVIDES #
DELAYS WHICH ARE MULTIFLES OF 100 MICROSECONDEZ. THE #
CONTENTS OF REGISTER PAIR [L[E DETERMINES THE TOTAL #
#*
+#*

(DE )# 100 MICROSECONDS). THIS

R5T.1 $TIMING ENTRY POINT.
B.TMR.FC $FIRST TICK CONSTANT.
. FAUTO DEC UNTIL ZERC.
TICK.E JUMP TO TICK ENTRY.

F 36 3 336 3 36 4E 39 3 SR I T I SR TR A 6 B3 I I S S 3R B MR S S B B
THE FOLLOWING SECTION IS THE DISK DRIVE TIMING AREA.*
THE TIMES ARE SET FOR THE SHUGART SA200., THIS AREA #

SHOULD BE MODIFIED FOR THE END USERS DRIVE TYPE. #
§ R H R R I A I I B R R N

st ( TIMING VALUES IN O.1 MS ) H#4HREEHEEEtE68546888

THM.HLD:
™™, 3TF:
™. ALS:
TM.MTO:

.LOC

« WORD
« WORD
- WGRD
- WORLE

RST.Z2

350
80
80
1

sHEAD ENGAGE TIME.
sSTEPPER INTERVAL.
FAFTER LAST STEF.
$MOTOR START UP.

SHEERRAARAHA AR RRHAE RS THA R B ERFFERRAE TR E RIS



DL Z20 CF/M OIS ASIEMBLER VERSION &, 21 PAGE 7
DIk CONTROLLER MODULE (DCMZ2)

BASE PAGE :>

$ 346369 4F 369 6320 2 AR 36 30 6 3 0 46 S0 36 44 64 3 3F 3SR IE S 9F 30 3 4R 36 30 4R 38 304 36 3 R0 SR 36 M 4R 334
5 THE FOLLOWING SUBROUTINE PROVIDES THE R/W HEAD CNTL #
i FUNCTION. AS THE FD179X-02 DOESZ  NOT  OFFER THIS #
$ EXFLICIT COMMAND, THE SEEK COMMAND (TYPE-1) IS USED #
3 WITH THE HEAD LOAD EIT ZET / RESET. THE DESTINATION #
$ TRACK I3 SET EQUAL TO THE TRACK REGISTER TO BYPASS #
3 THE FR179X-0Z2 STEFFING FUNCTION. FLEASE REFER TO #
$ THE FIDNM79X-02 FLOW-CHART FOR TYFE-1 COMMANDS. *
5 AR AR SR I 2 I3 I S A 6 3 A I R B 303 R I S B

1018 FDE1 EX.HCF: FOP Y sRETURN ADDR IN REG Y.

101A DBOS IN Whi. TRE $READ PRESENT TRACK.

101C D307 ouT Wo.nTha $SET DESTINATION TRK.

101E 78 MOy A B sLOAD TYPE-1 COMMAND.

101F Ay XRA L $ INVERT (1791-01).

1020 D304 ouT WL, CHD s ISSUE COMMAND,

1022 18FE JMFR SWAIT FOR INTERRUPT.
$ 4RS00 640 3 60 IR IR S IEIE I IR0 I E I AR S SR RS 3 A0 0 S 3 6 3 S 36 S5 3 S
3 THE FOLLOWING SUBROUTINE LWWPDATES THE FDI17PX-02 #
$ STATUS FPORT TO REFLECT CURRENT TYFE-1 STATUS CODES. +#
$ NOTE: THIS IS A TYPE-4 COMMAND WITH NO INTERRUFT »
5 CONDITIONS SET. *
R R e T e R e R E s e R L e X e R R e S e L s

1024 ZEDO EX.S5T3: MVI A,DC.STD sLOAD SET-STATUS CMND. ~

1026 a XR& C $ INVERT (1791-01).

1027 L3304 auT Wh. &MD T ISSUE COMMAND.

1029 E3 XTHL sPAUSE FOR FD179X-02.

1024 E3 XTHL 1 PAUSE MORE.

1028 E3 XTHL sPAUSE STILL MORE.

102C EZ XTHL s FAUSE LAST TIME.

102D DEC4 IN Wbh.STS $ INPUT STATUS PORT.

102F AT XRA c s INVERT (1791-01).

1030 cy RET sRETURN TO USER.
$ AR AR 66 3 3 6 2 3 I HE 2R 3 S 308 3626 IR 3 IR IR S N A S S S S
5 THE FOLLOWING SECTION IS THE MASKABLE INTERRUPT %
5 ROUTINE, THIS ROUTINE 15 EXECUTED WHEN RESTARTING
§ THE Z80 FROM A HALT. THE FUNCTIONS ARE RESET THE #*
s DOUBLE D INT REG FLIP-FLOP. PUT THE INTERRUFPTED +
s ADDR IN REG DE, AND JUMP ADDRESS AT "HR.VEC". #
§ 46303 4526 3 4630 35 45 3 $F 0 S HE 33 56 365 36 3048 600 3 H 0 3 H 0 3 6 SR AR TR T SR 3 ST SR SRS

1033 .LOC HR. INT $HOST INTERRUFT ADDR.

1038 OBZO IN XP. IRR $RESET INTERRUPT REQ FF

103A o1 POF H fPURGE INTERRUFTED ADDR

103B 2R 10046 LHLD HR. VEC $LOAD RETURN ADDRESS

103E E? PCHL s JUMP RETURN ADDREST

5 A6 E AR 3E 300 S 30 30 6 4E S 00 S 35 20 48 36 3F SR 26 JE 36 30 S5 36 S 6 5 36 36 35 S0 S 38 5 SF S SE SR IR SRR JE 6 3 0E S



TDL Z&0 CF/M DISK
DISK CONTROLLER MODULE

ASSEMBLER VERSION .21 PAGE &

(DCMz)

COMMAND FETCH AND BRANCH

103F
1040

1041
1044
1046
1047
1049
104A
104D
104E
104F
1050
1051
1052

1033

1053
1055
1057
1059
105B
105D
10SF
1041

0007

FB
7&

3A 1370
E&O7

87

1600

SF

21 1053
i?

23
56

E®

10AC
107¢C
108A
1098
10C7
10CF
1005
10E4

$ 36 3E 3 6 SEIE SE 4L 3F 30 30 $E 30 3 66 3 3 30 36 36 36 3¢ 3 390 38 36 30 36 30 36 36 36 3 3 30 30 30 36 36 0 30 30 36 3

THE FOLLOWING SECTION HALTS EXECUTION OF THE
ONECOGARD Z80A PROCESSOR.  DURING THIS TIME THE HOST
SYSTEM CAN SWITCH THE CONTROLLER MEMORY INTO THE
S100 BUS FOR STATUS CHECK. SETTING COMMAND BLOCK,
5 AND SECTOR DATA TRANSFERS.

RIS TEL T LTI L ST LE LIS LS LSS ET LSS B

we W Je WY

* ok K B ok

FETCH: EI SENABLE INTERRUFT START
HLT sHALT ON-BOARD PROCESSOR

$ 6 IE AR AR 3 03 30 I IR SR 4 S B S R SRS A B S IS
THE FOLLOWING SECTION GAINS CONTROL AFTER THE DISK #
CONTROLLER IS INTERRUFTED FROM THE HALT CONDITION. #
THIS SECTION BRACNCHES TO THE INDIVIDUAL COMMAND #
ROUTINES, THE COMMAND TABLE CONTAINS THE ADDRESSES #
#*

FOR THIS DISTRIBUTION.
TR ETAS ST S ST 2T A E Y T IEET ISR LR LS

e W e WM Ja

X.CUTE: LDA CB.CMD sLOAD HOST COMMAND.
ANI M, MSK $MASK ANY OPTIONS.
ADD A $GET 2#A VALUE,

MVI D.0 $ZERO I' REGISTER.

MOV E.A sDE NOW TABLE COFFSET.
LXI H.CM.DTA sLOAD TABLE ADDRESS.
DAD D iNOW POINTS TO ENTRY.
MoV E.M sLOW ORDER ADDR L.OAD.
INX H sPOINT TO NEXT BYTE.
MOV D:+M $HI ORDER ADDRESS.
XCHG $ BRANCH ADDR IN HIL..
PCHL $ BRANCH TO COMMAND.

$ BT IO I B SN R R RN S I I RN R RN RN E
3 THE FOLLOWING AREA IS THE COMMAND DRIVER TABLE. #

3 EACH ENTRY FOINTS TO THE COMMAND DRIVER ROUTINE. #*
LR L s s s f e Sy S T S R Y Y YT

CM.DTA == . sCOMMAND TABLE.
-« CMOA: ,WORD $.LGON ;LOG-0ON DRIVE.
. «CM1A: L WORD %.READ sREAD SECTOR.
-« CM2A: ,WORD $.HWRIT SWRITE SECTOR.
- - CM3A: . WORD $.FORM $FORMAT TRACK.
«.CMaA: L WORD $.ADDR sREAD ADDRESS.
- CMSA:  WORD $.LIST sLIST OUTPUT.

« . CMGAT L WORD $.LSTT SLIST STATUS.

« « CM7A: . WORD $.IDLE $ BACKGROUND.
CM.MSK == QO7H $s COMMANLD MASK.

SRR RN AR E R R R R R R EEE R EEE LR EEREN
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DISK CONTROLLER MODWHE (DCMZ)

NON MASKABLE INTERRUPT

1066
1066 DBO4
1068 A
1069 32 1334
106C FOE3
106E ED4S
1070 061C
1072 10FE
1074 1B
1075 7A
1076 B3
1077 00
1078 00
1079 20F5
107B cy

PAGE *

J

3 SRR R 35 30 00 30 36 36 Sk 3E 36 S0 90 08 35 36 48 35 300 38 30 B6 3T 30 0 36 30 F 35 3030 3 3 30 3 3 3 36 36 38 46 35 3 3 6 45 S0 S
5

THE FOLLOWING
UFON 179X-0Z2 COMMAND TERMINATION THE Z&0
‘RECIEVES A NON-MASKAEBLE INTERRUFT.
IS INTERROGATED ANLD SAVELD
CONTAINS THE RETURN ADDRESS,

LTI T

ROUTINE.

(SV.5T5).

SECTION I3 THE NON-MASKABLE INTERRUPT

#
*
THE STATUS PORT #
REGISTER IY *

#*

SHEHAAH AL LS FFHRE R RER IR ST IR

WDh. INT:

- LOC NM. INT
IN WLi. 375
XRA C

STA SV.STS
XTIY

RETN

s NON-MASKABLE INT,

sGET 179X STATUS.

s INVERT (1791).

s SAVE STATUS.
FEXCHANGE (SP)ILOIY.
SRETURN AT OLD 1Y,

3 TS E T30 S F A 04 3 3 33 S I IF B I DS R R B 3 LS 3 23 26 2 I M S M

LTI Y

$ FOR THE DESCRIPTION.
$ B SR 3 A0 JE 3366 FE S0 S A0 A 4E 626 330 SE 0 30 95 362 I3 636 36 88 3 6 35 36 36 36 96 06 6 9%

TICK.R:

TICK.E:

MVI E. TMR, NC
DJNZ .

DCx
MoV
ORA
NOP
NOP
JRNZ TICK.R
RET

THIS SECTION IS THE REMAINDER OF THE TIMING *
SECTION ENTERED BY A RESTART 1.

SEE THAT SECTION *
#*

$NORMAL TICK CONSTANT.
SAUTO DEC UNTIL ZERO.

s DECREMENT AMOUNT.

sGET HIGH QORDER. -
$AND LOW ORDER,

s TIMING ADJUST.

sTIMING ADJUST,

$REPEAT UNTIL ZERO.
$RETURN TO USER.

3 6L 36 36 3631 3696 36 36 35 36 0 35 30 3 36 36 45 3E 35 36 JE 3 36 45 35 I 3 45 S0 35 3036 36 BE I 30 FHIE 35 2465 N R
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FAGE 10

DISK CONTROLLER MODULE (DCMZ)

COMMAND CONTRCOLLERS

107C
107F
1032
1064
1087

108A
108D
1090
1092
1095

1098
109B
109k
10A1
10A4
10A6
10A%

10AC
10AF
10BO
10B3
10B4
10B7
10BA
10BC
10BF
10C1
10C4

CD 10EF
Ch 1131
2003

CD 1204
C3 103F

CD 1OEF
CD 1131
2003

CD 122F
C3 103F

CO 10EF
3A 1373
DD7702
co 1131
2003

CD 125A
C3 103F

CDh 10EF
AF

32 1372
3C

32 1373
CD 1131
2008

CD 1204
2003

cb 12D7
C3 103F

2 36936 96 296 36 3F 3 36 46 3 35 4E J6H0 3 S0 S0 30 T HE 36 30 T30 6 0 36 3 M B MM N N R R NN 363 3 3 3 30 S 3

s $.READ IS THE READ-SECTOR COMMAND CONTROLLER. #
$ 4636 36 6404 3640 3 36 336 3000 6 I 46 46 0 20 FHIESE S 35 303030 S I 46 JE 0 E 6 R I IE SIS IS NN

$.READ: CALL SELECT $SELECT DRIVE ROUTINE.
CALL SEEK $SEEK TRACK. SET CTLS.
JRNZ - EXIT $DRIVE OR SEEK ERROR.
CALL RD.SEC $READ DISK SECTOR.

- EXIT: JMP FETCH $GET NEXT COMMAND.

S 36 SEIE 36 1636 5 3695 46 363 35 36 46 3 36 35 6 35 3030 35 304590 3646 36 36 3695 36 30 3006 3 36 S8 35 26 8 36 30 38 2530 00 36 30 90 6

3 $.WRIT IS THE WRITE-SECTOR COMMAND CONTROLLER. *
$ 6363640 4636 36 35 36 36 3030 36 36 56 38 3036 96 36 30630 646 300 36 30 3060 96 3 63006 0 3 3E I H ISR SRS R NN

$.WRIT: CALL SELECT $SELECT DRIVE ROUTINE.
CALL SEEK $SEEK TRACK. SET CTLS.
JRNZ - EXIT sDRIVE OR SEEK ERROR.
CALL WR.SEC SWRITE DISK SECTOR.

- -EXIT: JMP FETCH $GET NEXT COMMAND.

$ 26346 36 3806 95 34 230 35 30 35 38 36 36 36 26 50 38 46 36 353046 35 T IE 38 3040 36 3640 9006 0 3E I IS0 6-30 300 030N 33306
3 $.FORM IS THE FORMAT-TRACK COMMAND CONTROLLER. #*
$ 96 I8 3436 6 36 S0 209 35 36320 36 9630 0 3636 0 36 30 300026 3 36 03 6 96 28 2646 38 96 96 36 36 38 38 36 3 38 36 N M

$.FORM: CALL SELECT $SELECT DRIVE NUMBER.
LDA CB.SEC $LOAD FORMAT FLAGS.
MOV DV.FLG(X)»A SRESET DRIVE FLAGS.
CALL SEEK $SEEK TRACK. SET CTLS.
JRNZ . SEXIT $tDRIVE OR SEEK ERROR.
CAaLL WR. TRK $WRITE DISK TRACK.

«EXITS JMP FETCH $GET NEXT COMMAND.

$ 36 3648 36 26 96 96 36 30 36 3645 0 36 B 45 6 38 35 2096 36 35 3546 36 6 3030 3640 3 336 56 6 0463669 45 266 30 00000 2 48 30 0
3 $.LGON IS THE DRIVE LOG-ON COMMAND CONTROLLER #
$ 4636 36 36 36 3635 36 36 96 36 36 I 30 3646 95 35 353096 3536 3 SE U6 I J0 46 30 46 62009606 336 00 2 0 36 A

$.LGON: CALL SELECT $ SELECT DRIVE NUMBER.
XRA A $ ZERO REGISTER A.
sSTA CB.TRK $SET TRACK AT 0.
INR A $NOW A REG IS 1,
STA CB.SEC $SET SECTOR TO ID.
CALL SEEK $SEEK TRACK. SET CTLS.
JRNZ LEXIT "$DRIVE OR SEEK ERROR.
CAlL L RD. SEC $READ ID SECTOR.
JRNZ «-EXIT $READ ERROR DETECTED.
caLL LOG. ON $LO0G ON DISK DRIVE.
«EXIT: JMP FETCH $GET NEXT COMMAND.

§ 363636 36 35 36 36 30 46 36 36 JE 36 3 3036 20 4 36 35 35 36 35 56 636 45 6 36 46 S5 35 46 38 35 36 3536 6 3635 35 36 3 $E 3E 36 36 5 066 36 N 26
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DISK CONTROLLER MODULE (DCMZ)
COMMAND CONTROLLERS

10C7
10Cce
10CC

10CF
1002

1005
10D7
1009
1oDC
10DE
10E1

10E4
10E6
10€3
10EA
10EC

32EFF
32 1377
C3 103F

CD 12F4
C3 103F

DBOO
E610
CA 1ODE
3EFF
3z 1377
C3 103F

DBOO
EGOZ
28FA
DB2O
£C3 103F

ASSEMBLER VERSION 2.21

PAGE 11

>

§ 3636 35 35 35 90 48 36 30 30 3 38 30 3 36 35 35 30 30 36 36 36 36 3648 36 3 36 30 36 36 38 3 304 3 3540 4 35 30 40 3030 30 W40 36 S 3 36 06 6

$ $.ADDR IS THE READ-ADDRESS COMMAND CONTROLLER. #*
$ B4 64635 96 6 40 36 34 36 36 36 3636 35 35 SR 6 30 ST SETE S SRS S IE F JHE S SEE S4B SR R S SR S R

$.ADDR: MVI A OFFH sLOAD ALL ONES.
STA CH.S5TS $ STORE ERRORS.
JIMP FETCH SNOT IMPLEMENTED.

§ 364635 38 35 34 3495 0 96 6 F 36 86 35 3030 38 360 S 30 I FEAE I T ST TE SIS NN NN
3 $.LIST IS A LIST DEVICE COMMAND CONTROLLER. *
3 B3 S $E 3 4 I IS JE I I AT I J A SIS 3 ST S0 SR S SN S

$SEND CHAR TO LIST.
$GET NEXT COMMAND.

$.LIST: CALL LsT.at
JMF FETCH

3 3303 3 3 3 36 3 3 F I SE 630 S0 3 3 HE I S8 3030 30 JEIF I S S I I RN

3 $.LSTT CHECKS LIST DEVICE STATUS *
§ 333 35 33036 I B B AT H ISR 6 B TSI S I 4 263 3 3 IR

$.LSTT: IN EL .STS sGET BOARD STATUS,
ANI BS.EIA sTEST READY BIT.
JZ « EXIT ;$ IF ZERG GOTO EXIT.
MVI A: OFFH sLOAD AL.L ONES,
«.EXIT: 5TA CR.STS $STORE STATUS.
JMP FETCH

SGET NEXT COMMAND. ;

3SR E R AR BT AT R TSR A I N A 3BT 2 E 0 B3 6 0 30 36 0 S0
i $.IDLE IS THE IDLE COMMAND CONTROLLER. *
$ 6B A B 06 338 35 35 38 36 H B AE B0 30 BB B0 310 36 36 3638 S5 06 S 06 IS O R R R SR 036 206

$.IODLE: IN BL.STS s INPUT BOARD STATUS.
ANI BS. INT $CHECK HGST INTERRUPY.
JRZ $.IDLE $REPEAT IDLE CHECK.
IN XF.1RR $RESET INTERRUPT REQ.
JHMP FETCM SGET NEXT COMMAND.

7 FF R 303038 37 3630 30 36 36 36 3 303030 330 3 36 30 3 3 B0 35 36 4F 36 S 36 36 35 36 36 38 36 45 4 31 96 36 35 3 30 35 I3 96 9 6 %
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DISK CONTROLLER MODMLE (DCM2)

DRIVE SELECTION ROUTINE

10EF
10F)
10F=
10FS
10F7
10FB

10FC
10FF
1101
1104

1105
1109
1100
110D
1110
1112

1114
1114
1119
11icC
111E

1120
1122
1125
1127
1129
112B
1120
1130

nBOO
E&20
ne4o0
2303

ELSR 1016

CF

3A 1371
E&O3
DOBEQO
Cs

DD21 1342

11 0004
3D

FA 1114
DD19
18F&

05610
CDh 1018
3A 1333
E4FB
L3200

E&FC
DDELOO
D300
F&04
D300
E&O7
32 1331
Cy

PAGE 12

;***********%******************%****%******%ﬁ******ﬁ***

THE FOLLOWING
(A-D2.

NUMBER O-3

SUBROUTINE SELECTS REQUESTED DRIVE #
BEFORE DRIVE SELECTION, THE DRIVE #

MOTOR CONTROL STATE 15 TESTED AND ENABLED IF NEEDED.®

$ INDEX REGIZSTER X
s DRIVE TAELE ENTRY.

IS SET  FOINTING TO THE REQUESTED #
THE DRIVE IS5 THEN SELECTED. #

34 36 3 J6 95 4F 35 36 36 36 S 36 FE 20 #5326 3 30 36 45 3 30 4E 3 300 30 3 30 2040 0 4H 36 $E S 36 T 36 3 S0 36 SRR RS BEHE R R IR

sunundegx{ MOTOR CHECK RCT INE ) #5403ttt 0 B F R F 4 EEHAH Y

SELECT: IN
ANI
IN
JRZ
LDED
WAIT

BL.STS
BS. MOF
XP.MTX
.« CKDV
TM.MTO

s BOARD LEVEL STATUS.

s CHECK MOTOR STATE.
sSTART OR EXTEND TIMER.
$IF WAS ON:. NO STARTUF.
sMOTOR STARTUF DELAY.

$ PROGRAMMABLE DELAY.

s wswdued( NEW SELECTION CHECEK ) 333833304040 30 300 30 30 3¢ 6 30 6 5 30 00 36 30 5

. -CKDV: LDA
ANT
CMP
RZ

CH.DRY
RC, DSN

DV.NBER(X)

sLOAD DRIVE NUMBER.
$GET DRIVE NUMBER.
$ CLURRENTLY SELECTED?
$RETURN IF DRV SAME.

s#unugan{ SET TABLE FOINTER ) 3## #3834 3 60 5 85 H 0000 R Rt 7

LXI
LXI
. .NEXT: DCR
JM
DADX
JMPR

X.0V.THL
D, V. DES

(4}
. DSLT
D
» s NEXT

$DRIVE TABLE ADDR.
sDRIVE ENTRY SIZE.
s DECREMENT DRV NO.
s IF S=1 EXIT.
$POINT NEXT DRIVE.
s TRY THIS DRIVE.

sunnnine({ DESELECT OLD DRIVE ) ##3# &8 5556483853303 8403 50 N

»LOSLT: MVI
CALL
LDA
anNli
ouT

B.DC. HOU

EX.HCF
SV.CTL
#BC, DSE
BL_.CTL

sLDAD UNLOAD R/W HEAD.
sFD179X~02 TYPE 1 CMND.
$BL.CTL LAST ISSUED.
sORIVE SELECT DSBLD.

s ISSUE DESELECT.

sduidsnd{ SELECT NEW HDRIVE #3308 563 #5450 303 506 30 30 30 30 S0 00 S0 00 30 36 30 3

ANT
ORA
ouT
aR1
ouT
AN1
5TA
RET

#BC. SN

IV.NBR(X)

BL.CTL

BC.DSE
BL..CTL

BC.DsN!BC. DSE

sV. DRV

$STRIF OFF DRIVE NMBR.
$OR IN NEW DRIVE NMBR.
$OUTPUT DRIVE NMBR.
$SET DRV ENAEBLE BIT.
$ENABLE NEW DRIVE.

$NCGW JUST DRIVE ENELED.
$SAVE DRIVE SELECT.
sDRIVE IS SELECTED.

3 3 Sh 404 6 2690 3 HE S I 6 U0 36 33040 36 90 36 35 38 3 3 36 30 R S0BE 36 36 A3 HE 58 SE 30 36 F SR SR



TDOL. Z20 CP/M DISK

DISK CONTROLLER MCDULE (DCHMZ)
SEEK TRACK ROUTINE

1131
1134
113&
1139
113C
113E
i141
1145

1146
1148
114A
1140
114E
1151
1152
1155
1156
1159
115B
115D
1160
1161
1162
1165
1167
1169
1146B

116E
117t

1174
1176
1179

117A

CD 1024
E&6A0
FR 1174
Cz2 1144
O&1E
CDh 1018

EDSE 1010

CF

DEGO
E&40
3R 1372
&F

c2 1152
1F

32 1335
&7

3A 1331
3002
F&20

32 1332
57

7C
LD&601
2021
DBOO
Eé40
Ca 1178

DD7EQ3
C3 11EA

3EB0

32 1377
A7

ce

ASSEMBLER VERSION =Z.X1

PAGE 13

D,

§ 36 3E4E 3 36 30 36 35 30 30 36 36 8 36 3F 35 35 3F 0 HF H JE 0 3 3F 38 30 3F 3 3R 30 38 36 36 3F 35 3 0F 36 36 36 36 96 96 3F 36 36 3F 6 30 S 3 3F

-
¥
-
?
-
H
-
?

HETF FT L X

SHERERREH(

« OTASE

.« NDOBL:

» « SID0:

shenpnxu( SINGLE SIDEDR DISKETTE

«  SSID:

OFERATION.

cALL
ANI
«IM
JINZ
MVI
CALL
LDED
WAIT

IN
ANI
LDA
MoV
JNZ
RAR
5TA
MOV
LDA
JRNC
OR 1
STA
MOy
MOoY
SUB
JRNZ
IN
ANI
JZ

Moy

JMP

EX.E5TS3

Di. HOL ! M. OINR

. - NRDY
« « DTAS
B, DC, HOL
EX.HCF
TM.HLD

Bt . 3T=
B&. TSD
CE. TRK
L+f

. « NDBL

PH. TRK
Hs A
5V. DRV
. SIDO
BC.5D1
SV.DAS
D.A
AH

DV. TRK(X)

« « SEEK
BL.3TS
BS. 75D

. . DSID

A DV, CTLX)

- .EXIT

THE FOLLOWING SUBROUTINE PERFORMS THE TRACK SEEK #
AFTER THE SEEK OPERATION. THE DENSITY #
. AND PRE-COMPENSATION CONTROLE ARE SET, *
O I T T ey e e L LY A

HEALD LOADING ) 363 3 3548 3304 35 35 36 45 35 30 45 36 96 48 36 96 35 36 38 3695 oF S 30 30 96

5GET DRIVE STATUS,
$CHECK HEAD AND READY.
sDRIVE NOT READY EXI1T.
$ BYPASS IF HEAD LOADED.
SHEAD-LOALD COMMAND.
$EXEC FD179X-02 TYPE 1.
$SET HEAD-LOAD DELAY.

s PROGRAMMABLE DELAY.

DETERMINE TRACK NMBR ANLD SIDE ) ##3% #3858 343 854 %44

: INPUT BOARD STATUS.
$ TEST DISK SIDES FLAG.
sGET LOGICAL TRACK NO.
: SAVE LOGICAL TRACK.
sSKIP IF NOT DBL SIDED.
sOIV BY 2 DOUBLE SID
s STORE PHYSICAL TRACK:
$ SAVE PHYSICAL NUMBER.
;LOAD DRV NMBR ENABLED.
1 SKIP NEXT IF SIDE O.
:OR IN SELECT SIDE 1.

; STORE DRV AND SIDE EN.
$ SAVE DRY AND SIDE EN.
:LOAD PHYSICAL NUMBER.
: TRACK OFFSET TESTED.

: IF OFFTRACK, DO SEEK.
: INPUT BOARD STATUS.

s TEST DISK SIDES FLAG

s GOTO DOUBLE SIDE CTL.

LTSI EL LTS TR LT LTS

$GET PREVIOUS CONTROLS.
sSET CONTROLS 7/ EXIT.

sdAenidd( DRIVE NOT READY EXIT ) 5535535040333 3 3 36 4 9 3 3 8 3 4595

« « NRDY:

MVI
STA
ANA
RET

AL CE, DNR
CB.STS
A

$ DRIVE NOT READY FLAG.
$STORE ERROR STATUS.
$SET NOT ZERO FLAG.
$ERROR EXIT.

FHERRRR SRR SRR AR SRR E RS EEFE R SHSENTE
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DISK CONTROLLER MODULE (DCMZ)
SEEK TRACK ROUTINE

suwppa#e{ DISKETTE IS DOURLE SIDED ) ####44850E00Edtgitts

117B 7C ..DSID: mav A-H $GET PHYSICAL TRK NMER.
117C A7 ANA A $TEST IF TRACK ZEROQ.
117D 283B JR2Z .« DETL $IF ZERO, RESET CNTLS.
117F DO7EO3 MOy A V. .CTL (X} sLOAD OLDR DRY CTLS.
1182 E&DF ANI #BC. SD1 $STRIP OFF SIDE CMND.
1184 B2 OrRA o sOR IN NEW SIDE CMND.
1185 C3 11EA JMP -EXIT $SET CONTROLZ / EXIT.

gauaiudsr( SET DIRECTION AND COUNT STEPS ) #4334 6340 0838864

1188 FS « « SEEK: PUSH PSW $SAVE REG A ANLD FLGS.
1189 EDSB 1333 LDED TM. SAW $STEF AFTER WRITE.
118D CF WAIT s PROGRAMMAEBLE DELAY.
118E F1 FOF PSW $RESTORE A AND FLGS.
118F 380A JRC -« SOUT s IF CARRY STEF QUT.
1191 6F s SIN2 MOV L.#A $MOVE OFFSET TO L.
1192 3A 1331 LDA SV.DRV $DRIVE SELECT BITS.
1195 F&20 ORI BC. INW $SET STEF DIRC IN.
1197 D300 ouT BL.CTL $ OUTPUT CONTROL.
1199 180B JMFR . - STEF $GOTO STEFP ROUTINE.
119B ED44 .. 50UT: NEG s COMPLEMENT OFFSET.
119D FA 11FD M . - HOME sBETTER HOME DRV.
11A0 &F Moy L.A $MOVE OFFSET TO L.
11A1 3/ 1331 LDA SV. DRY SDRIVE SELECT BITS.
11A4 D300 ouT BL.CTL $SET DIRECTION OQUT.
1144 DBOS - .STEP: IN XP.STP s ISSUE STEFR PULSE.
11A8 EDSB 1012 LDED TM.STFP $STEP DELAY TIME.
11AC CF WAIT s PROGRAMMABLE DELAY.
11AD 2D DCR L s DECREMENT STEFS.
11AE 20F 5 JRNZ - . STEP $ REPEAT OPERATION,
11B0O JA 1332 LDA SV.DAS sLOAD DRY AND SIDE.
11B3 D300 ouT BtL..CTL sOUTPUT CONTROL .
11BS EDSB 1014 LDED T™.ALS $MORE AFTER LAST STP.
11B9 CF WALIT s PROGRAMMABL.E DELAY.

§ S 36 4E 3 S04 3436 B S 36 I6 HE 46 36 35 3036 3048 336 3630 3630 I H I I 36 I W NI AE IS S RN



TOL 720 CP/M DIZK
DISK CONTROLLER MODULE
SEEE TRALCE ROUTINE

11BA 2A 13572
11RO FEG1
11BF ZR20
111 ZE04
11C3 L o11ce
11C& 3EOQZ
11Cg DDALOZ
11CR CA 11E1
11CE 3A 1335
1101 FE1A
1103 QA5DO
1105 3g0C
1107 FE3z4
1109 0690
1108 3806
110D 0650
110DF 1802
11E1 06C0
11EZ 3A 1332
11E6 EBO

11E7 DD7703
11EA D300
11EC 32 1333
11EF A 1335
11F2 Dp7701
11F5S 3A 1372
11F8 AY

11F7% D305
11FR AF

11FC cy

11FD CD 12A6
1200 co

1201 C3 1144

AZZEMBLER

(OCM2)

R 2 2. F 225 X

.. OCTLS

«» -DTST:

. « DDEN:z

« « SDENSZ

VERSION Z.21

LDA
CFI
JRC
MVI
JINZ
MVI
ANA
JZ
LDA
CPI
MV1
JRC
CPI
MV1
JRC
MVI
JMPR

MVI

CONTROL DETERMINATION

cR. TR

1

. « SDEN

A, DF.DTD

--DTST

ADF.T1DO

IV FLG(X)

. « SDEN

FH. TRk

TRK.ORE

B, BC.DDS ' BC, PCL
--.CTLS

TRK. IH
E,BC.DDS ! BC.PCM
L CTLS

B, BC.DDS ! BC.FCH
..CTLS

B.BC.SDE!BC.PCL

FAGE 195

D

YR RHEHF R RS

sLOAD LOGICAL TRACK.
$COMFARE AGRINST 1.
$TRACK O IS SDENS.
sDATA TREK DENS FLG.
$GOTO TEST DENSITY.

s TRACK 1 DENS FLAG.
$TEST DENSITY FLAGS.
sI1F ZERC. THEN SDENS.
$LOAD PHYSICAL TRACK.
$TEST QUTSIDE EBOUNDRY.
s DDENS AND LOW PRECOMF.
$SET FOR OUTSIDE TRKS,
s TEST INSIDE BOUNDRY.

s DDENS AND MED FRECOMF.
sJUMP TO CONTROLS SET.
sDDENS AND MAX FRECOMF.
$JUMP TO CONTROLS SET.

sSDEN AND PC-LDW.

s#wsaaad( SET CONTROL VALUES AND EXIT ) 3633838386343 30 830 30 00

««LTLS:

«EXITS

LA
ORA
MOV
auT
STA
LDA
Mmay
LDA
XRA
ouT
XRA
RET

5V.DAS

B
DV.CTL(X) A
BL.CTL
SV.CTL

PH. TRK
DV.TRK(X):A
CB.TRK

c

Wh. TRK

A

sGET DRIVE AND SIDE.
s 5ET PRECOMP AND DENS. -
; SAVE CONTROLS FOR DRV.
; OUTPUT CONTROLS.

s SAVE THESE CONTROLS.

: PHYSICAL TRACK NMBR.

s SET DRIVE TABLE.
31LOGICAL TRACK NMBR.

s INVERT (1791-01).

$SET TRACK REGISTER.
$1SET ZERO FLAG.

sRETURN TO CALLER.

;******ﬁ( CALIEBRATE TRACEK NUMBER ) 36335395 % %30 35 3 36 3 36 36 46 46 36 36 36 4

- « HOME S

CALL
RNZ
JMF

HOME. D

L DTAS

$HOME SELECTED DRIVE.
$EXIT SEEK, HOME BAD.
$NOW SEEK TRACK.

¥ S35 3590 36 35 36 31 35 36 96 35 3 364 36 3 3 3630 36 38 36 FE 46 3 36 3 36 45 38 30 3008 36 3606 36 3 W 50 4 36 S8 30 3 5 33
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PAGE 16

DISK CONTROLLER MODULE (DCMZ)
READ SECTOR DRIVER

i

1204
120%
1208
1208
120C
120E
1212
1215
1217
1218

121A
121C
121E
121F
1220
1221

1223
1225
1228
1229
122C
122

AF

32 1330
3A 1373
A%

N304

FD21 1223

2R 13Z2E
3EGE
AT

D304

DERO
DEBO7

77

23
18F7

E65D

32 1377
c8

Ch 1279
28E0

ce

]

wa

L LT ]

[ T T ] ]

¥

-
A}

IETEEE TSI LILLL L L LR b btk g ks s n s L

RD,.SEC I5 THE SUBROUTINE THAT INTERACTS WITH THE #
179X-02 DURING READ SECTOR OFPERATIONS., THIS SECTION *
INITIATES THE LDISK TRANSFER. 3ERVICES THE CONTROLLER#*
CHIP DURING DATA TRANSFER. AND TERMINATES OPERATION
WHEN FINISHED. ERRCOR DETECTION IS IMPLEMENTED AND #
RETRIES ARE EXRCUTED IF DATA ERRORT ARE DETECTED. *
T 300 22 3 36 6 45 3036 36 96 3 4F 1303 34 IEH0 38 30 I 30 263030 35 34 348 35 36 36 30 9F 35 34038 36 96 30 30 S SE SIS

#punar( INITIALIZE READ OFERATION ) #3483 #8 060 Rt a 088

RD.SEC: XRA A $ZERO A REGISTER.
ST7A ERR.CT $ ZERC ERROR COUNT.
LDA CE.SEC sLOAD SECTOR NMBKR.
XRA C $ INVERT (1791-01).
ouT Wh, SEC $SET SECTOR REGISTER.
-« RTRY? LX1 Ys.uNMI sLOADN NMI VECTOR.
LHLD BUF.ST sBUFFER START.
MV1 As DC.RIOS sREAD SECTOR COMMAND.
XRA C $INVERT (1721-01).
aur Wh.CMD $ ISSUE READ COMMAND

#auaaitdt{ DATA TRANSFER LOOP ) 3 5395 5 56 36 5 56 5 36 3 36 38 30 36 46 36 3 8 36 36 36 36 3¢

~REPT: IN XP.DOSH SHOLD FOR DATA
IN WE. DTA s INPUT DATA.
XRA C $ INVERT (17%21-01),
Moy M. A sPUT INTO BUFFER
INX H s BUMP BUFF POINTER
JMFPR - -REPT sG0O FOR ANOTHER

i ( CHECK STATUS ) 30335648 3363 30046 30 3 30 30 5030 30 90 20 30 30 30 30 36 30 30 36 336 36 36

-NMI:z ANI DOM. RER sTEST FOR ERRORS.
5TA CB.5TS $SAVE READ STATUS,
2¥4 SRETURN COMPLETE.

CALL CHKL.RT sCHECK ABOUT RETRYS.
JRZ « « RTRY $PERFORM RETRY.
RET . $ERROR RETURN.

S 36 3 3 S A H A 3E 3 38 36 36 3 6 S S 333 36 B 3 643 363 3 46 30 IR B SE 3 I3
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DISK CONTROLILLER MODULE (DCMZ)

WRITE SECTOR DRIVER

122F
1230
1233
1236
1237
123%
123D
1240
1242
1243

1245
1247
12453
1249
124B
124C

124¢
1250
1253
1254
1257
1259

AF

32 1330
3A 1373
A

D306

FD21 124E

28 132E
3EAS
A9

D304

DESO
7E
AY
D307
23
18F7

E&FD

32 1377
c8

CD 1279
28E0

c

PAGE 17

D

3636 36 35 45 36 3 36 35 35 35 25 35 35 363044 35 40 46 3 36 JE 4F 6 48 46 36 36 36 35 3 E JE 303040 3 36 6 3 0 30 R I I H S S

WR.SEC SUBROUTINE

INTERACTS WITH THE FD179X—02 #

DURING WRITE SECTOR OPERATIONS. THIS SECTION #

CHIF,

AND TERMINATES THE OPERATION. ERROR DETECTION *

15 IMPLEMENTED.
3545 40 45 43035 346 40 38 35 F 46 36 4E 330 30 36000 35 0 T0 30 S5 0 64636 3 30 0 30 S5 THHE 36403030 IE 30 S0 IR SE R S0 S0 40 00

; INITIATES THE DISK TRANSFER, SERVICES THE CONTROLLER#*

*

sunxangi{ INITIALIZE WRITE OPERATION ) 333830 3030 3 530 36 30 3 30 6 3 30 3

WR.SEC:

« «RTRY:

XRA
STA
LDA
XRA
ouT
LXI
LHLD
MviI
XRA
auT

a $ZERO REGISTER,

ERR.CT $SET ERROR COUNTER.
CB.SEC sLOAD SECTOR NMER.

C $ INVERT (1791-01).

Wh. SEC $SET SECTOR REGISTER.

Y aaNMI $83ET NMI RETURN.
BUF.ST s BUFFER START.

A, DC.WRS $LOAD WRITE SECTOR CMD.
C $ INVERT {(1791-01).
WD.CMD § ISSUE COMMAND.

saudad#n{ DATA TRANSFER LOOF ) 48363 % 33 3638 36 3 36 36 3 34 3 36 30369630 96 4 0 96

-« « REPT?

s ndast{ CHECK

..NHI=

IN
MOV
XRA
ouT
INX
JMPR

ANI
STA
RZ
CALL
JRZ
RET

XP.DSH
ArM

c
WDh.DTA
H

. . REFT

STATUS

M. WER
CB.STS

CHK.RT
« « RTRY

:HOLD FOR DATA REQ.

sGET DATA BYTE. N
s INVERT (1791-01). -/
:OUTPUT DATA BYTE.

: INCREMENT BUFF POINTER
s REFEAT SEQUECE

¥ 363635 0 56 363 35 36 3636 J6 36 30 36 3636 E 3 3F I 36 363035 396 96 % %

$TEST FOR WRITE ERRORS.
sSTORE WRITE STATUS.
sRETURN COMPLETE.
sCHECK ABOUT RETRYS.
$PERFORM RETRY.

$ERROR RETURN.

B 365 36 S 46 36 36 36 35 6 36 4638 35 96 36 352645 36 $b 36 36 3 36 35 55 J6 66 36 36 A 36 3 96 36 J6 35 35 I SE J6 I SE 396 96 36
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DISK CONTRGLLER MODULE (DCMZ)
WRITE TRACK DRIVER

e T T e SR R 2 2 23 S LA AR AL 2t n btk
WF. TRK IS THE SUBROUTINE WHICH INITIATES A FORMAT #

s TRACK COMMAND (WRITE-TRACK 17%X-02 TYFE 3). THE #
s FORMATTING BYTE STREAM IS FROVIDED BY A PROGRAM #
3 WHICH MUST BE FRESENT IN THE FORMAT BUFFER. #

3646 3676 J5 35 36 26 36 35 3 30 3 35 35 645 45 35 36 35 56 696 3 300 44 36 36 23 I K0 30 I3 S H R

suanesad( INITIALIZE WRITE TRACK )35 566830030 300 S0 S0 0 38

125A FDZ1 1266 WR.TRE: LXI Yr.oNMI sLOAD NMI VECTOR.
125E 3EFO MVI A, DC.WRT $WRITE TRACK CMNI.
1260 Az XRA c s INVERT (1791-01).
1261 D304 ouT Wh. CML $ ISSUE COMMANLD.
1263 c3 1708 JMP FMT.FPS sFORMAT PROG START.

sapnrnnn{ CHECK COMFLETION STATLUS ) #3544 36303030 3303 0368 3 3 3

12646 E6E4 ..NMI: ANI IM.FER $TEST FOR ERRORS,

1268 47 Moy B:A $HOLD THIS STATUS.

1269 DBOO IN BL.STS $ INPUT BOARD STATUS.
126B E440 ANI BS. TSD STEST TWO SIDER BIT,
126D 78 Moy A B $RESTORE STATUS TO A.
126E 2002 JRNZ «EXIT $NOT ZERO IS ONE SIDED.
1270 F&O1L ORI C5.TSD sOR IN TWO SIDED FLAG.
1272 32 1377 ..EXIT: STA CB.STS ISTORE FORMAT STATUS,
1275 22 137A SHLD CH.LNG sDISPLAY TRAIL BYTES.
1278 ce RET $RETURN TO USER.

§ JEFEHE 36 3640 35 35 9 35 35 3636 3 35 36 30 36 36 36 3E H 10 B S04 363 6 3 30 S0 AR S SRS 3 SN R R
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DISK CONTROLLER MODULE

RETRY CONTROLLER

1277
127B
1270
1280
1zgz
1284

1286
1289
128A
128D
128F

1291
1294
1296

1299
1298
1220
12A1
12A/2
12AZ

12A4
12A5

E&Z0
ZOZE.
3A 1376
E6E0
2021
DB40

3A 1330
3C

32 1330
FEOS
2008

Ch 12446
200F
cn 1131

FEOQ%
2807

EDSE 1336

CF
AF
()

3C
ce

ASSEMBLER VERZION 2,21

FAGE 1%
(DCM)

'\
****%****ﬁ**#***%***#%***#**%%**#ﬁ*****#***********ﬁxﬁ

CHE.RT 15 THE SUBROUJTINE USED BY RO,SEC AND #
WR.SEC TO COUNT RETRY OFPERATIONES AND FERFORM A #*
RE~-SEEK GFERATION WHEN NEELED. #

EE T T I

FRH RN SRR F A FBRSEFEFHFFEF RS RE

sauprdda{ CHECE IF RECOVERABRBLE ) #4st 543030 30 330 40 3 3630 30 30 30 36 31 3E 4 9F

CHE.RT: ANI DM. DNR sTEST NOT READY RBIT.
JRNZ - -EXIT sCAN NOT RECOVER.
LA CB.MOD sGET COMMAND MCDE.
ANI CM.NRT ING RETRYS CHECK.
JRNZ WEXIT $SHOULD NOT RECOVER.
inN XP.MTX SMOTOR TIME EXTEND.

sHHEHHEE( RECORD RETRY ) #3538 303030 5000 3 36 36 36 36 36 46 45 S 96 36 36 26 6 2606

LD& ERR.CT SGET ERROR COUNT.
INR A s INCREMENT.

3TA ERR.CT $STORE NEW COUNT.
CFI RTY.SkK $SHOULD TRY SEEK?
JRNZ .- CKLS $IF NQT, CHECK LAST.

R EHF{ REPOSITION R/7W HEAL ) 3 345 48 355646 33030 36 36 56 36 46 36 3696 30 S0 S0 96

SHOME SELECTED DRIVE
sERROR EXIT,
$SEEK DESIRED TRACK.

cALL HOME. D
JRNZ - EXIT
CALL SEEK

sae#xras( HOLD READ GATE FOR 3/4 REVOLUTION )ssidadtdss

.. CKLS: CFI RTY.LS $WAS THIS THE LAST.
JRZ -« STNZ SERROR LAST RETRY.
LOED TM.PLD sPHASE (0CK DELAY.
WAIT s PROGRAMMABLE DELAY.
XRA A sCLEAR FOR RETRY.
RETY sTRY AGAIN EXIT.

sHugdud{ ERROR EXIT ) 335403305 963 3630 36 3 30 36 3 35 46 3 36 30 35 36 36 30 96 35 36 96 3 36 98 3¢

«« STNZ: INR A
«LEXIT: RET

$SET NOT ZERO.
SERROR EXIT.

7 3B S0 I 3 3 6 I3 30 H A TR 0 0 3 036 2 I S SIS B 4 4 SRR
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DISK CONTROLLER MODULE (DCM2)
RESTORE TRACK O

12A6
12AY
12AR
12AE
12BO
12B3
1285
12B7
12Bg
12BA
12BC
12C0
12C1

.2C3
12C7
12C8&
12C9
12CB
1z2CC
12CF

12D0
1202
1205
1204

3A 1331
D300

32 1333
2EFF

ch 1024
E&04
200C

2D

28146
DBOS
EDSB 1012
CF

18ED

EDSE 1014
CF

79

D30%

AF

DDb7701

ce

3EO2

32 1377
A7

o

PR TR T T R

FAGE Z0

4646 06 46 35 36 4 36 33 20 46 E 3 646 S0 26 36 330 3 SR I H S HH R R E R R H R AR R TR
HOME.D IS5 THE SUBROUTINE THAT STEFS THE DISK DRIVE =
Kk/W HEAD COUTWARD UNTIL THE TRACK ¢ FLAG BECOMES it
ACTIVE OR 295 STEFS HAVE BEEN ISSUED. *

$ 4646 463016 36 6 36 26 36 36 36 3 26 36 6 36 301 B 06 35 36 36 30 0 SR BESEIE 3 3H I IR SR SR SRR B

s euanns( RESTORE R/W HEGD) ) 345303048 3 3630 396 3 4030 4 453030 30 338 36 3 40 303030

HOME.D: LDA
auT
STA
MvI

.. STEFP: CALL
ANI
JRNZ
DCR
JRZ
IN
LDED
WAIT
JMFR

saesnnsd{ DRIVE

..EXIT: LDED
WAIT
MOV
ouT
XRA
MOV
RET

SV.DRV
BL.CTL
SV.CTL
L, 255

EX.5TS
DM. TKO
« - EXIT
L

« « EROR
XP.5TP
TM.STF

«» STEF

sLOAD DRV NMBR ENAELELD.
$ ISSUE CONTROLS.

s AND SAVE THESE.

5SET STEP COUNTER.
$CHECK DISK STATUS.

s INSPECT TRACK O FLG.
s IF SET. GO ..EXIT.

s DECREMENT STEF COUNT.
$ERROR IF 255 STEPS.

$ ISSUE STEP PULSE.
sLOAT: STEP DELAY.

;s FROGRAMMABLE DELAY.

3 TRY STEPFING AGAIN.

1S RESTOREDN )3 330 35 2030 2040 S 303 330 303 30302 H S R R 300

T™M.ALS

A.C

WD, TRE

A

DV. TRK(X)+ A

$sTIME AFTER LAST STEF.
s PROGRAMMABLE DELAY.
SGET WD TRK O VALLUE.
$ZERO TRACK REGISTER.
$ZERQ A REG, SET FLAG.
$SET TRACK VALUE.
sRETURN TO CALLER.

sananaun( TRACK O NOT FOUND Y 38 35 36 35 3 335 S5 3 35 30 98 3 30 $H 3 3 6 36 340 2 Sh

. EROR: MVI
&STA
ANA

RET

A>CS.HME
CB.STS
A

sLOAD HOME ERROR FLAG.
$STORE ERROR STATUS.
$SET RETURN FLAGS.,
$RETURN TO CALLER.

362636 35 36 36 35 36 35 15 35 3646 3 36 3 3 56 3 36 34 95 36 36 3 396 SE 640 3 36 90 31 I 40 36 S0 S0 S S0 L2 2L L 2L ]
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OISKE CONTROLLER MOOULE

LOG—ON DISKETTE

1207
12DA
12008
12DF
12ZE0
1Z2E1
12E3
12E4
12ES

1287
1Z2EA
1ZED

12EE
12FG
12F3

11 13=A
21 1330
osa8

1A

BE

200F

13

23

10F %

A 13B1
nnzzo2
cy

SEQOQ
po77oz2
e

(OCMZ)

PHERFUF AL NE S E AN RSN RS R RIRENT R AR RS RE RS AR AL H B R ER RN
5 SUBROUTINE THAT READZS THE IDENTITY
SECTOR FROM THE DISKETTE AND MAKES THE NEEDED
ENTRYS INTCO THE DRIVE TABLE. THE SECTOR DATA IS
ALZOD LEFT IN THE SECTOR BUFFER FOR EBIOS TO FINISH

LOG.ON I=

A W ME W

THE LOG-0N

sEEHFFHEL COH

LOG, ONs LXI
LXI
MV

« s CKLIIE LDAX
CMF
JRNZ
INX
INX
DJUNZ

THE

2.21

OFERATIGN.
2L A S R R s LR T IRy A T T PR T R S e

ECK

PAGE 21 |

D

% % & % %

JADE TDENTITY ) 3036 336 4030 3646 3636 56 36 36 25 30 36 S0 96 3696 3 SE 36 35

D. JADEID
H, I0O.LBL
B, ID.SZIE
b

M

. 3740

]

H

.o CKJI

;1D ADDRESS LOADED.
$SECTOR ID ADDRESS.
s3I0 LAEBEL SIZE.

sGET CHARACTER.
JCHECK AGAINST DISK,
s IF DIFFERENT: 3740.
iCHECK NEXT.

FOHECK NEXT.

s REFEAT OPERATION.

s nsd( LOG—0ON JADE FORMAT ) 4638303 3 0 36030 3 36 963 3 36 3 30 3 S0 S 30 30 3696

LA
MOV
RET

ID.FLG

DV.FLG(X)-A

i SIDE AND DENSITIES.
sSTORE IN DRIVE TBL.,
IRETURN TO CALLER.

SHuNFHEE( ASSUME 3740 FORMAT ) 58305083696 353 30343 3 0 HF S 3 2502

.2 37408 MVI
MoV
RET

A, ID.FLD

DV.FLG(X),A

sSIDE AND DENSITIES,
$5TORE IN DRIVE TBL.
fRETURN TO CALLER.

§ ORI R AR A T IR A S AN S R N
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FAGE 22

DISK CONTROLLER MOLQWILE (DOMZ)

CHARACTER TRANSMISSION

12F 4
12F &
12F8
12FB
12FE
12FF
1300

1303
1304
1307
1308
1309

130B
130D
1310
1311

1314
1315
1216
1319

1314
131D
131F
1322
1324
1327

1329
132B
132D

DBOO
E6L10

CA 12F4
3A 1375
2F

SF

3A 1333

37
CDh 131A

00

1608

CBOB
CD 131A
15

C2 130B

Q0
A7
CDh 131A
ce

DA 1322
CB9F
C3 1327
CBDF
€3 1327
D300

0&1%

10FE
c%

SRR ERER IR N HEH H TR AR R FFEERFRE P
3 THE FOLLOWING ROUTINE SENDS ONE 2 BIT CHARACTER QUT %

THE EIA LEVEL TRANSMISIION EBIT. SET FOR BAULD RATE. #
B3I 3 0036 FIE U S S A 0 6 0 I 36 3 90 36 38 9 S SRR 3

s ( SET UP FOR TRANSMISSION ) 353403635 304 30 33656 363030 3536 S 36 40 35

LST.0T: IN BL.5TS sGET BOARD STATUS.
ANI BS.EIA sTEST LIST READY BIT.
JZ L5T. 0T SWAIT READY (JZ/JUNZ).
LDA CE.CHR $GET LIST CHARACTER.

CHMA s COMPLEMENT ACUMULATOR.
MoV E.A sCHARACTER TO E REG.

L.OA 3V.CTL sLAST CONTROLS USED.

sERAHFERX( SEND THE START BIT ) #a4ede8Et 8850 84853035 5 55 %825

STC $SET CARRY BIT.

CALL EBIT.OT sOUTPUT START BIT.
NOP SEQUALIZE TIMING.

NOF SEQUALIZE TIMING.

MVI D.3 $NUMBER OF DATA RBRITS.

sasxanr( SEND EACH DATA BIT )#####( 39 CYCLE LOOP }###%

- -DATA: RRCR E
CALL BIT.OT
DCR b
JNZ .. 0ATA

sROTATE E REG RIGHT.
sSEND ONE DATA BIT.

$ONE LESS BIT TO DO.
$REFEAT IF MORE BITS.

s HAR( SENDO STOP BIT )58 3480356033308 540 5 0 5 5 2 H 363

NOP SEQUAL TZE TIMING.
ANA A sCLEAR CARRY FLAG.
CALL BIT.OT ;SEND STOP EBIT.
RET SRETURN TO CALLER.

s#wewu#d( SET EIA BIT AND QUTFUT )####( 3% CYCLES )####

BIT.GT: JC . o OINE i 1IF CARRY, SET TO ONE.
RES 3 A $ZERO EIA IN ACUM REG.
JME » o OUT $GO TO OUTPUT FPORT.

«.ONE: SET A 3SET EIA IN ACUM.
JMP - OUT SEQUALTIZE TIMING.

L OUT: OUT BL.CTL $SEND ACUM TQO PORT,

s#uHE#HR( SET DELAY FOR BALDRATE ) #3484 34530 0 1 5 H 45 HRH¥

MVI E, BAUD. C sLOAD TIMING CSNT.
DJNZ . sDELAY FOR BIT.
RET SRETURN TO LST CALL.

3 SRS 36 3 A HE 3 36 SR I S 3 36 I 3 I 36 656 I 3 96 IE 3 3 36 6 S 2008 38 6 6 3 36 36 4 96 36 253



TOL 2580 CP/M DISK ASSEMBLER VERSION 2.1
DISkKE CONTROLLER MODULE (DCMZ)

CONSTANTS

132E
1330

1331
1332
1333
1334 -

1335

1336
1338
0018

133A
0008

1380
13A0
13B1
Q000

ANLD VARTIABLESD

1320
O

00
00
00

ele]

04B0
000A

4761464652044

FAGE 22

D

$ AL I IE R 3 6 S AR IR R B AR I R SR R R A S R R S R
3 PROGRAM STORAGE LOACT IONES
$ B8 44 030 30 B3 SE A0 A0 252 2H B0 1 30 B AE TR I S R B SR S SR I R R R

BUF.3T:
ERR.CT:

sV.DRYV:
sV.DAS:
SV.CTL:
SV.8TS:

FH. TRE:

- WORL BUF.EG sBUFFER STARTING ADLRESS.

«BYTE 0 sRETRY ERROR COUNTER.

. BYTE O $BL.CTL DRIVE BITS.

-BYTE 0 $EL.CTL DRIVE AND SIDE EITS.
. BYTE 0 sBL.CTL LAST ISSLUED.

-BYTE o SFO172X-0Z2 STATUS VALUE.
.BYTE 0 $FHYSICAL TRACK NUMBER.,

*

$ B3 FIEH 3 43I0 2403 6 T T 3 S AR I S S0 26 20 4 2 393 3F 30 B4 I S0 25
s+ TIMING VALUES - 0.1 MS INCREMENTS
§ 364045203 45 364035 36 35 06 46 3 36 40 35 36 048 30 30 31 3005 F I I 30 4 IR0 46 B SO A 2 SR I S SR NN

T™™.PLD:
TM. SAW:
™., 5D

- WORD 1200 $ PHASE LOCK RECOVERY.
< WORD 10 $15STEP AFTER WRITING.
== 24 sSI0OE SELECT DELAY.

#

3354638 6 30 35 3 3640 35 36 30 2 6636 36 35 36 5 3090 3030 30 30 30 30 30 40 6 SE IR0 03 N S RSN R %34

3+ DISKETTE IDENTITY LAREL .
§ 3SR I IR A A S IR AR IR R R R R RN RN

JADEI 2
ID.SZIE

ID.LBL
ID.BLK
ID.FLG
ID.FLD

.ASCII "JADE DD
== (. — JADEID)

BUF . BG+0000H
10, LBL+00Z0H
I1D.BLK+0011H
Q00000000B

H i o

B0 nn

sDISKETTE 1D LABEL.
$ID LABEL SIZE.

$ID SECTOR LABEL.
s ID BLOCK AREA.
$DISKETTE FLAGS.
$3740 FLAGS.

2 $E 36 HF 3535 A6 35 3695 36 6 36 4 3 0P 96 S 36 MR H R HE R R AR L2 2 2 2 2 2 4 1 b 2 & ] g



F1000, 13FF, 0
-1DCM2. HEX

-R

NEXT FC

13AF Q00O

-01000, 1 2FF

1000
1010
1020
10320
1040
1050
10690
1070
1080
1020
10A0
10BO
10C0
1000
10EO
10F0
1100
1110
1120
1130
1140
1150
1160
1170
1120
1170
11A0
11EBO
11C0
11DO
11E0
11F0
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
12A0
12BO
12€0
1200
12E0
12F0

C3
SE
D&
(0
76
=13
10
06
31
20
0z
32
03
F4q
13
Q0
03
oD
Eé&
c?
10
11
57
03
7E
0A
&F
3A
20
13
0z
35
co
23
23
32
3E
32
AP
Fé&
ES
08
13
cD
CF
3E
BE
DD

Q0
01
o4
00
3A
EB
E4
1C
11
03
co
72
cD
1z
(C
Eé&
]
1%
FC
ch
ED
1F
7C
3
03
&F
3A
32
SE
FE
06
13
C3
) 34
1&
S0
Ag
77
LS
o1
80
cD
CF
24
1&g
oz
20
77

00
50
18
Q0
70
EY
10
10
20
ch
31
1z
o7
C3
3F
20
BE
18
Do
z24
Se
32
oo
EA
Eé&
3A
z1
13
04
1A
co

446
ZA

13
A
13
04
32
20
Ab
AF

ED
32

0z

C3
00
FE
00

13

AC
Q0
FE

2F
11
20
12
SF
10
ng
o0
Fa
B&
10
10
35
Y6
il
oF

13
Dz
cz
06
3A
77
11
ZE

D3
cs
cz
77
21
1z
ce
E6
ED
77
1=z
o

20
S0
3E
00
Eb
10
Q0
) § )
cDh
12
20
32
C3
10
LR
40
ca
046
Q0

10
12
01
3E
B2
13
Dz
Qo
ce

32
ot
AF
13

73
04
ch
og
13
DB
20
3sC
04
=1
i3
3
LB

17
00
0o
Qo
o7
7C
614)

04
e
03
732
3F
De
Q0
28
oo
10
ns

CF
&7
20
80
£3
Fa
00
ED

38
13
3A
32
SE

13
LE
79
17
22

OF
ce
20
14
A7
10
Q0

41
01
A?
00
&7
10
LB
B3
iz
3F
£n
13
10
Q0
E&
o5
z21
(L
00
FA
De
FA
21
32
EA
20
DB
5B
3E
QC
BO
72
30
53
77
A
S0
1z
E&
7A
2A
ch
3A
o
10
(97
Fe
Eé&

10
00
D=
00
16
SA
04
00
C3
10
sA
CD
SE
E4
o8
ED
4z
15
Fé
74
00
31

77
11
ns
08
14

FE
oo
i3
1z
Ay
13
n3
7E
28
E4
13
30
31
21
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11
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10

Ch
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op
00
10
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1z
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10
28
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11
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oo
12
FS
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ED
10
| 34
24
77
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06
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=

7%
24
Bl
CA

1y
El
EZ
20
=F
o
=2
20
10
EF
C3
i1

L D]

[
£A
FA
1&
11
3R
03
cZ
40
30
E&
A7
ED
1&
B
CF
AL
06
)
L3
73
04
ch
FD
0z
c?
DB
E&
=
FE
X
14
0z
13
13
Fa

10
)
ES
o1
z21
10
4
FS
cD
10
3F
20
77
DE
DB
10
04
=3
00
46

=y
Wt

oz
40
e
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EX
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013200, 13FF

1300
1310
13220
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1350
1260
1370
132e0
1370
"13A0
1360
13C0
132D0C
13E0
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TOL Z&0 CF/M DISK ASSEMBLER VERSION 2.21

FAGE =4

DISK CONTROLLER MODULE (DCMZ)

DRIVE TABLE

0000

0001
Q02
0003

1342

1342
1346
134A
134E
1352

0004

0002
Q004
Q08
0002

Q0FFO2C4
OIFFO2CS
OZFFO2Cé
Q3FFO2C7
O4FF 0000

H PR PPEEETEETTEEE e r e R 2 E L Ll gttt g

3 DRIVE TABLE AREA DEFINED :
S M AR IR 6 36 06 S I R B S T IR H S S R R RS B R R R

san##dd( DRIVE TABLE ENTRIES ) ####84#$Etitttdtnttiss

OV.NBR == 0 $ CURRENT L[ORIVE NUMEBER.
DV, TRK == 1 s CURRENT TRACEK NUMEBER.
DV.FLG == 2 $SINE AND DENSITY FLAGS
DV.CTL == 3 $LAST CONTROLS USED.

sexderds{ DRIVE TABLE AREA ) 336513645 3 3 3 3 06 5 36 36 45 36 38 563 36363 30 36 3634 3

DV.TBL == . sDRIVE TABLE BEGGINING ADDRESS.
DT.DEO: .BYTE 0,255, 0F . DFL» OC4H sORIVE O,
DT.DE1: .BYTE 1,255, 0DF.DFL, GCOH SDRIVE 1.
. BYTE 2,255, DF . DFL . OCOH sDRIVE Z.
.BYTE 2. 255, DF . DFL, OCT7H sDRIVE 3.
DT.LDED: .BYTE 4,255,0,0 s DUMMY .
oDv.DES == DT.DE1-DT.DEQO SEACH DRIVE ENTRY SIZE.

sausann{ FLAG BIT DEFINITIONS )###3aa88e0308 00t tris

DF.T1D == O00QQ00010B $TRACK 1 DENSITY (1 = DOURILE).
DF.OTD == 00000100b sDATA TRACKS DENSITY (1 = DD).
DF.TSD == QGQO1000R sTWO SIDED ( 1 = TWO SIDES).
DF.ODFL. == DLF.T1O sDEFAULT FLAGS.

$ 3463036 2 36 3 2 S I 35 I 6 36 36 36 35 36 36 35 36 36 36 36 3 90 3 S0 HF S 3 3 0 E 3 36 6 36 3 36 36 335 S0 I H



TOL Z&0 CP/M DISE ASSEMBLER VERSION 2, 21 FAGE 25
DISK CONTROLLER MODULE (LDi2HZ)
I/0 COMMUNICATION BLOCE

$ AR IO B B AR B 3 30 340 T T A BB 36 0 S I
;5 THE FOLLOWING AREA IS DEFINED AS THE COMMAND BLOCK. #
s THIS AREA 15 REZERVED FOR SPECIFICATION BY THE HOST #
$ SYSTEM FOR ALL DISE QFERATIONS. CONTROLLER STATUS *#
5 AT COMPLETION OF OFERATION IS FRESENT IN THIS AREA, =
§ AR SE I AR 32 3 6 SR IR0 I 302 S IS0 30 3 A 304 3 20 AF 3 SR R R S

1370 Lo CMD. BE. : COMMANDT BLOCE.,
13270 Q0 CR.CMDO: ,BYTE 0 sCONTROL COMMAND.
1371 o0 CR.DRVE (BYTE 0 $DRIVE NUMBER.

1372 Q0 CB.TRK: ,BYTE O SLOGICAL. TRACK NUMBER.
13732 Q0 CR.SEC: JRBYTE 0 sSECTOR NUMBER.,
1374 00 CB.FFG: _BYTE 0 sFORMAT FLAGS.

13735 Qo0 CE.CHR: .EBYTE 0 $EIA CHARACTER,
1376 Q0 CE.MOD: .BYTE o IMODE SELECTS.

1377 Q0 CB.57T&: .BYTE 1] sCONTROLLER STATUS.
1378 0000 CW.LAD: . WORD QO sLOAD ADDRESS.

137A 0000 CW.LNG: . WORD O sLOAD LENGTH

s##asaad( MODE BIT DEFINITIONS ) 33330338 5 336 505 33630 303 30 3 30 3 0 20

0080 CM.NRT =  10000000E SNO RETRYS ( =1 ).

s g ( STATUS BIT DEFINITIONS ) #4838 3084008300 RHEERE

o080 CE.DNR == 10000000B sDRIVE NOT READY.

0040 CS.WRF == 01000Q00B SWRITE PROTECTED.

0020 C5.BTS == 00100000RB $NOT ASSIGNED.

a010 C3.ANF == 0QQ010000B $ RECORD NOT FOUND.

o008 CS.CRC == (QUQOIQOCOR $CRC ERROR,

0004 C5.LODE == OQ0QOO100B sLOST DATA ERROR.

0002 CS.HME == 0Q0QQ0010B sORIVE HOME ERROR.

0001 CS. T30 == 00000001B sTWG SIDES FLAG (FORMAT).

S $hdb 35 300 40 48 35 36 30 JE 03646 35 35 36 36 36 35 48 FHE 36 36 4 4 3 30 56 36 36 38 3636 3600 50 30336 S 6 4 S R HE IS SN

[



TDL 280 CF/M DNISK ASSEMBLER VERSION .21 PAGE 26

DISK CONTROLLER MOOULE

DCM INITIALIZE

1330
1380
1383
1386
1389
138B

138E
1391

1393
1395
1397
1399
1398

137D
13A1
13A3
13R6
13A8
13AB
13AC

1 0400
11 1000
21 1400
EDBO

C3 138E

31 1370
EDS6

QEQOC
DROO
E60O1
2002
OEFF

poz2r 1352
3EOZ

32 1373
DE40

21 1380
ES

Cz 1204

(DCMZ)

:**%*********************##******ﬁ*****ﬁ**%%***********

THIS SECTION RESIDES IN THE DM SECTOR BUFFER. THIS
SECTION MOVES DCM FROM BANK 1 DOWN TO BANK O. THE
C REGISTER IS SET FOR 1791-01 OR 1793-01. THE LAST
OPERATION IS TC READ THE ERIOS LOADER SECTOR  TO
OVERLAY THIS INITIALIZATION SEQUENCE. BIOS LOADER
THEN READ BIGS INTO BANK 1 AND HALTZ.
45 36 2096 3 3 6 3 56 330 6 4F 35 204045 36 30 46 46 3036 3 0 3 4R 56 2030 S HE 0400 06 SEF I SEH SR TR R

wl W uE AN

*® % Kk & ok %

o e WY

sufedstrd{ EXECUTES IN BANE 1 ) ##E364430 54800000 et 4

.LCOC BUF . BG $RESIDES IN BUFFER.

INIT.B: LXI E. BANK. L sSET BANK LENGTH.
LXI 0, BANK, O ;SET DESTINATION.
LX1 H> BANK. 1 $SET SOURCE ADDR.
LDIR $MOVE BLOCK.
JMP - « [OWN $JUMP TO NEW IMAGE.

saunrie( NOW IN BANK O, SET INT MODE ) #3838 83463 4 R34 54

o OCWNE LX] SF, TP.STK $SET STACK FPNTR.
M1 $ INTERRUPT MODE 1.

sHBEEEFE( SET 179101 /717F3—01 ) #4635 536364030 3 30 3 3036 5 3038 38 330 30 330 3695

MVI c,0 $LOAD C REG ZERO,
IN BL.ZTS sBOARD STATUS.

ANI B3.US0 STEST USER SW #1.
JRNZ LD.BLT $SW OPEN — 1793,
MvI COFFH $SW CLOSED - 1791.

s euusxss( OVERLAY WITH BIOS LOADER TRANSIENT ) #d####ttss

LD.BLT: LXI X-0OT.DED $INIT DRIVE TEL.
MV1 A2 sBEIOS LOADER SECTOR.
5TA Ch.SEC $SET SECTOR VALUE.
IN XFP.MTX $MOTOR TIME EXTEND,
LXI H, BUF . BG $SET RETURN ADDR.
FUSH H $PUSH INTO STACK.
JMP RO.SEC $GET BIOS LOADER.

3********************************%**ﬁ******************

. END



TOL 220 CF/M LGISE
OISE CONTROLLER MODULE

+4+4+4+ SYMEOL TABLE +++++

BANK. O
BAUD.
EC. DSA
BC.EIA
BC.FPCH
BC. S5
BS. DCN
bz, TS50
BUF . B
CB. RV
CB.3TS
CM.DTA
CE.CRC
CS. RNF
CH. LNG
nc. ROA
0Oc. WRT
DF.Tsh
M. LDE
bDT.LDEQ
ov.DES
DV. TR
FETCH

HR. INT
ID.FLG
I10.BLK
LST. GT
RST.O

RST. 4

RTY.LS
SV.CTL
TICK.E
TM.ALS
™. SAW
TRK. IR
WD. INT
WHR.SEC
"XFL.MTO
$. ADDKR
$.LIST

1000
ool
onol
OO0z
0040
Q000
Q00
0040
1220
1271
1277
1053
Q00s
OCio
137A
QOCo
QOFO
Qo0S
Qou4
1342
Q004
elalapt
102F
1025
1Z2B1
1370
12F4
10060
1020
QOO
1323
1074
1014
1322
0034
1044
122F
Qo1
1007
10CF

BANK. 1
BLC. DAS
RO, OSSR
EC. INW
B, PCL
BIT.OT
EBS.EIA
BS.TET
BUF . =T
CR.FFG
Cg.TRE
M. MK
CE.ONR
C=. TSD
[ HOo
De.RDE
LF.OFL
OM. ONR
I'™M. RER
LT.DE1L
IV.FLG
ERR.CT
FMT.RG
HR.VEL
ID.LEL
JANEID
NM. INT
RST.1

RST.S

RTY. S
SVv. DAS
TICK.R
TM. HLL
T™.S0DO
TRE., OB
WDh.ZEC
WR.TRK
XP.MTX
%.FORM
F.LSTT

FSSEMBLER VERIZION 2021
(M)

1400
QDI
0002
Q020
Qo0
1314
0010
Q004
1Z22E
1374
1272
Ooa7
OO0
0001
0018
QOoE
QO0Z
Q020
oown
1344
o0z
1320
17600
1004
1380
122AR
10464
1003
1028
Q005
1322
1070
1010
oo1E
OOLA
QO0H
125A
G040
10%3
10Dh%

BANE.L
B, ODE
B, IeSE
BC.FCA
BC.FCM
BL.CTL
BZ. INT
B 150
CE. CHR
CE.MOD
CHELLRT
EM.NRT
Cs.HME
CE5. WRF
DC, HO
DC. 5TE
DF.DTOD
M. FER
oM. TKO
OT.0ED
V. NBR
EX.HCF
FMT.FS
ID. BLE
ID.=ZE
Lo BLT
FH. TRE
R5T.2
RET. &
SEEK
SV, ORY
TMR.FLC
TM.MTO
T™™.STP
Wh. CMD
WD, 5T3
XF.OsH
XP.&TF
$.IDLE
$.READ

0400
0010
ajater:
0040
nlnr=1s]
InTalaly]
elalRl
ool
1375
1276
127%
RSO
QUL
0040
Qo010
O0no
luler:d
OOE4
004
1252
0000
1012
1702
12RO
000s
1290
1235
1010
1020
11321
1221
oo1w
10146
1012
0004
G004
OOE0
wialet=1
10E4
107C

EBAZE

BC. 005
RC. [N
BC.FCR
EC. 200
BL.ZTE
BS.MOF
B3.U31
CE.CMD
CB.SEC
CMD. BE
Cs.BTS
Cs.LDE
CW.LAD
OC. IFI
0C. WRS
LF.T1D
DM. HOL
EM. WER
Dv.cTL
V. TeL
EX.STZ
HOME. D
Il.FLD
INIT.E
LG, 0N
RO, SEC
RST. 32

R:T.7

SELECT
SV.STS
TMR. NC
T™.PLD
TFR.STK
WoO.DTAR
Wh. TR
XF.IRR
X.CUTE
$. LGON
S UWRIT

1000
0010
eTu sl
LW I=p]
0020
QOO0
Q020
OO0Z
1370
1373
1270
QOZ0
Q004
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QoDg
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00z0
QOFLD
00032
1342
1024
12A6
Q000
1:380
1207
1204
10138
1038
10EF
1234
Qo1tc
1336
13270
Qa07
G005
0020
1041
10ALC
10&A
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s OTHE DOLBLE O BOOTZTRAE PROGRAM  (DOEOOT) IS LUZED T =
INITIATE THE =Y¥Y=TEM TRACKESD LORD SECGUENCE FROM DRIVE
A (OR ©) AND T PROVIDE COMNSOLE @70 SUBROUTINE:Z FOR
THE EbIsk OFERGTING SYZITEM (CF/M) ., THIZ FROM SSHGULD @
BE LOCATED AT Food HEX, THE SOURCE CODE FOR DDRRCOCT s
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ETIRCT ST BT T BT ]

ATM.COM, MACHINE SODE T 2020/20325 220 COMFATABLE
ey L R e T T R LR

T HAHHRERGFE SR F YT H YU TSR R HSE RS I AR addE4R
$ DDEBEOOT INJECTION MOULLE IZ COMMAND COMFATARLE WITH

>

THE FOLLOWING WESTERM DIGITAL CONTROLLER CHIFS. #

$ DOUERLE [ LUSER SWITOH O (U0 OR RO)Y MUST BE SET T0O =
s INDICATE THE CONTROLLER CHIF DATA RBUS POLARITY. %
FHERFEEF SR EES AN E IS TSI AT SR SRS AR BRI SAIRE ST
H CONTRILLLER [ HISER SWoO #
; [ - - e R e e A B A 'ﬁ'
H Flat7=1- (idl} C +*
H E (1) HFLNED #
3 L CEED ¥
H . OIFENETL #*
HER - R i R e h e s R i R g g kR Rl R iR R
5 THE FD17 FUlEJ?mOE FROVIDE ENHANCED S INGLE +#
5o DENZTITY = TR THAT THESE  CHIFS ARE FULLY #
$ COMPSRTAELE HJ]h Fbifﬁinﬁl EVAC FORMATS, *
RG-Sl TR b I o= I RS R R GRS A < S T~ A B - Rt R Rl ol R <R i o R o ]

EAEHFEAT A S B ERERES LS E RS
STEM MEMORY ALLDICAT TGN #

?

H PR EHH T H I REEF TR E S RSB TR H TSI H LRI LTS
H RSN FLNZTION 5
: SOT e e

P004z L% MASE STATUS FORT HALT BIT MASK

=
H Q04041 IRETETRE N HOPOINTER T DNUBLE O o=
+
5 0047 LeE TEME TEMPORARY , INSERT DIESE MIG #
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FREEH SRS FEEET B
CONSITLE STATLES )
CF /M DFERST NG S0
THE CORRECT PORT SODRESD ST OPROFER STATLS BIT.
ROUTINE 1% LAERELED "CONZ$0C AMIN CONTAINT FATIZH AREA.

HHHEH RS E I B AL ST ST P ERSSEEHFRHEEH N SRRt
CONSCLE  INFUT -~ RETURND EEYLROARD CHARGCTER TO CF/M
OFERGTING SYSTEM. THIGS ROUTINE MIEET Al= LSE THE
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CORRECT FORT ALNNDRE

IR,

MONESIM

ANDY COMTAING

THIS ROUTINE I
A FATOH AREA.
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CONSOLE OUTROT LISFLAYS CHARACTER To COREOLE LUNIT.
TH1S ROLITINE MUST UGE THE CORRECT FORT ADDREZS FOR
ROTH THE QUTFUT STATUS AND OUTEUT DETA PIFRT. THI=
FROUTINE MUST TEST THE CONZOLE OUTROT STATUL BIT.
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(&

EUNUITIUNHL
BUOARDE
IR

BUHEU HLUIJIUN - NulE UUUhLL FILE HH
STATEMENTS FOR BOARD WEUIEIGN.
May RE MODIFTED TO ACT &% REY- (PQLL
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FHNERLEF R AR RS LR AR EHE RS FEEFE N RHR R DI ER EFRENFHBEYR
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0043

Qo001
Q0000
Q000
Qool
QOOC

Q001
Q00E
EQOO

QOO
0040
o4z
004z
Q=77
QB7&
G374

W huh

Fwn

ronu

sy F1O-F1DZ2 IMETMEETH STEF TIME *
i FIFA-FIFB IMETMEDER LELAY BEFORE READ *
S MR I I IS AR R R R R N S A R N IR

S0 SEAE I R IR AT MR R IR A I R R R R NN
s DOUBLE D BOOTSTRAFR SYSTEM AIDRESS *
$ IR0 E S A 035 E S F A B 2 SE I 3 30 SE ISR AP S H A A I I S R H R

FROMEADLIR EQ OFQOOH s DOROOT SYSTEM ADDRESES.
$ 3263 HF 6363630 6 S AR 36 3 30 IF 6 S AE I 63 S A I S SR M RS R

5 SET DOUBLE D SYSTEM FORT ADDRESS #
$ S SRR IR B0 6 B AR SE R I SE AR LI I H R R B SRR S

D$FORT EQU 042H sDOUBLE D PORT ADDREZE.
$ 33463030353 4E S AE I HE 0 2 3 0 I 0 SEAE F 203 I I I M AR SE SRR 4 ST 3 S

i SET UsSER DOUBLE D BOARD REVIZION #
§ 4SS R 3 63 SISO S IR M R SRR

TRUE EGL 1 $SET TRUE TO LOGIC ONE,

FALSE EQuU 0 $EET FALSE TO LOGIC ZERC
REV$E Et FALSE sSET TRUE FOR REV B BOARDE.
REVEC = TRUE 5SET TRUE FOR REV £ BOARDE.
MALO eny FALSE sTRUE IF MALO JUMFPED (REV-E).

LT FTTIEIZL LTRSS LS LSS T AL LR LR 2L R
3 DEFINE HALT MAasSk AND BASE ADDRESS OF DOUBLE D ¥
HEEE TSP T SR AT T L L LI ST E s s st

IF REVEHE ANLD NOT MAL10
DE$HLT Bkl O02H s STATULS FORT HALT INDICATOR.
DEsaESW Bl QOLUH $STATUS FORT ADDR SW MASE.
DERASE B QES400H  $EYSTEM WINDOW BASE ADNDRESS.
ENDIF
IF REYSE AND MALO
ODZ$sHLT  E GG2H FETATUE PORT HALT INDICATOR.
OS$ASKW  ERILY QOCH TETATUS FORT ADDR SW MASE.,
DeEBASE EQ QEOOOM  3$3YSTEM WINDOW RASE ADDRESS.
ENDIF
IF FrlEver
DESHLT EGH O SETATUS FORT HALT INDICATOR.
[PS&ASW B OOEH snTETIE: FORT ADDOR =W M
DsRASE  EC CGEQOH 3 2YSESTEM WINBQW BASE GDDRESS,
ENDIF

R L e iR LI e T R P R P A
$ BOOTSTRAF LINKEAGE ALEFE =S
SHERHAE R F R AR F R IR TR TR F SNBSS R B R LR IS NS H LS A FHEF RS AE TS

BSTAROCE Bl DOz0H FROTITRAR TOF OF STACE.
DEAODR EG QO4OH sDOUBLE [ ADDRESS POINTEFR,
DeMask el Q4 sGOUBLE D MALT BIT ADDR.
nsTEME  EQL Q0472 s ODEAGT TEMFORARY LOCATION,
BL$bhlCx  EQU O/ 7H sLCM DISE CONTROLLER STATLES.
BL&ADR  EGL) Q57 & sDCM LOAD AND JIUMF ADDR FNTR.

BLEEmZ  EoU 027AH sDEM RLOCK LOAD SIZE.
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{3 I | S SR NS CedEiOH sDIRTVE ROT HEADY EIT.

THBFLERTPHERHELSA R AN TR FH LD RS F A E SN ARG AR RS EARIEY

3y DOUEBLE [ HARDWASRE COMPANDES #*
;%ﬁ%ﬁﬁ%%ﬁ%%%%ﬁﬁ%ﬁﬁé%&%%ﬁ%ﬁﬁ%*ﬁ%%%%i%ﬁ%ﬁﬁﬁ%%%%%%ﬁ%%ﬁ%ﬁﬁ%
DEBBGN B CREOH SRESET ZE20A AND EXECUTE.

QsmMiey B OOtH FREOUEST MEMORY WINDCOW,

DOSMRT  EGL CO0H sRELEASE MEMORY WINDCW,

DosMES EQd Qo1H s ZELECT MEMORY BAME O,

LDosMEL B O0EH sEELECT MEMORY BANE 1.

DCSEXD ERLE GOZH s ISSULE DOUBLE I INTERRLUFT.

T HEEHRERRHELERRE R R AR R IRAFREA AR R R R AR F A SRR SRR R AR ST IH
3 ARSEMELER DIRELCTIVES #
ST I N RN R R R NN ST E RS

aRG FROM$SADTR sMOnULE ADDRESS,
S HEFHHEEREEEFEBHBSE RIS RN AR R R ERHH SRS

; DOBOOT FUNCTIONS VECTOR TAELE #
R LTI LSS B PR PR R S SR R R L L L

ME INIT s INITIALIZE ANO BOOT.
AMF BOOT sREBOOT DISK SYSTEM.
JMF CNSSLK sCIONSOLE STATLE,

JMFE CNDS I sCONSOLE INPUT.

Nyl CNS$0T FLONSOLE QUTFUT,

JHF SGEOT IMESSAGE TO CONSOLE.

SRR M T I B3 SR 3 S I 6 I 0 3 AR 3 2RI 2 S SRR RIS I
5 INITIALIZE SYSTEM HARDWARE — USER PATUH AREA #
TR HE AR AR A AR T EFF AR HH RN RAFA RS R ER RS HSRE AR FRRRRERHH

INIT: NOF ! NCE ! NOF ! NOF IFATCH AREA.
NOF NG ! NCF D NOF :PATCH AREA.
NOF P NCF CNCE CNOF $FATCH AREA.
MOF P NCF ! MOF D NOF sPATCH AREA.
NCIF ' NGF P NDF D NOF $FATCH AREA.
NCIF 1 NOE NOE  NOP $FPFATCH AREA.
NCIE P NCF E NGE ! NOF sFATCH AREA.
NOF NOF NG NOF tPATCH AREA.
NOF T NOF P NOF ! NOE 1 FATCH AREA.
NCF D MOF P NOF D NOF $FATCH AREA.

$ SEIEIEIE R0 A 2 4 2 26 3 3E 2030 2 E 30 S B 3630 2 34T 3 IR 2 IR AR 240 3 H SESF 6 36
$ SET STACK ANDN DETERMINE CONTROLLER ADDRESS #
R e T2 2 S TR R R A IR T2 L L e S Sl Ll

BOHIT ¢ LXI S, RETACE $SET STACK FPOINTER.
IN D$FORT FINFUT STATUE FORT.
ANI DosaSW tMASE FOR ADDR SWE.
RLI sPOSITION BITE,

ORI IMBASE SHR & R IN BAZE ALDR.
MOy H. A THIGH BYTE VALLUE.

MV I L. sLOW BYTE VALLE.
SHLIx DEALLR $STORE THE ADDRESS
MV I A, DESHLT sLOAD HALT BIT MASE.
=Ta [HMaSE $ETORE FOR BIOS LISE,
=5TA LETEMF $SET REFEAT FLAG NZ.
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[BsLODR — JADE DOURLE D ~ CR/M 2.2 SO SYSTEMS Z80 ASSEMBLER PAGE 0003
ADDR CODE STMT SOIRCE STATEMENT

CROZS REFERENCE LISTING
SYMBOL VALLE TYFE BTMT STATEMENT REFERENCES

BANK$O 1000 QOA7 G074 0070 004LY
BANES$L 1400 Q0% 0101

BANKSL 0400 ooseT OOLD

BEGIN 1380 o0OR7

RIOS$A 4A00 0061 QoYY

BIOSSS GL00 0060 Q041

BLSCTL. 00QO 0037 0147

BL$STE 0000 o036

CB$5TE 1377 0071 0145

CPMESZ 5000 0052 0061

CHWS$LAD 1378 o772 0100

CWSLNG 1374 0073 o0re

DCsROS QO02%Z Q50 o111

DM$SRER Q09C OO o122

ERRORS 13B? 0145 0133

FINISH 13C2 01383 0136

IOsBLE 1370 0070 0072 0072 0071
LNGHE1K Q400 Q0538 0027 0040 Q039
NMEBR$K 0014 Q57 Q05Y

RDSEBYT 139E 0119 0124

RO$SEC 133F 0107 Q139

ROSTET 12A8 0122 0107

SEC$BF 1380 0074 0071

SECsBG 0004 QOZO Qléez Q0E2
SEC$EX OQO0B QORZ 0133

SECENM 0008 Q051 Qoo

SECTOR 13C4 01462 o1z 0134 0108
WhsCMO 0004 00z2 o113z

WhsDTA 0007 0041 0120

WLSSEC 0004 0040 0110

WOESTS 0004 0039

XPsDSH 0080 o044 0119

XPSMTO 0010 0042 ol4g

XFEMTX 0040 0043

ERRGRS=0000






