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The following is a list of specifications for this release of
DOUBLE D CP/M 2.2.

1. Supports single ~nd double density
double densitv diskettes mav be mixed
basis. The FORMAT program allows for
formatting a diskette.

diskettes. Single and
on a drive-bv-drive

density selection when

2. Supports single and double sided drives and diskettes.
Single and double sided diskettes may be mixed on a drive-bv­
drive basis. The FORMAT program automatically determines the
number of sides of the diskette and formats accordinglY.

3. Supports the following Western Digital controller chips:
FD1971-01, FD1793-01 and the entire FD179x-02 familv. This
software will operate both the true and inverted data bus
controller chips and is controlled by setting USER SWITCH 0 on
the DOUBLE D DISK CONTROLLER.

4. SUPPorts the Serial Interface of the DOUBLE
CONTROLLER as the LIST DEVICE. The ErA OUT is the
output. In the distribution diskette, this is set to
9600 baud. The EIA IN is used to monitor the PRINTER
signal. A positive signal level indicates ready. A
byte change in DeM allows for different baud rates.

D DISK
serial
run at

READY
single



The following is a list of files present on the JADE DOUBLE
D diskett~. A bri~f description is also included.

ASM.COM
BIOS.ASM

BIOSGEN.COM

BLT.ASM

CPM20.COM

DCM.ASM

DCM.HEX
DCMGEN.COM

DDBIOS.ASM

DOBIaS. HEX
DDBOOT.ASM

DDT. COM
DEBLOCK.ASM
DISKDEF.LIB
DUMP.ASM
DUMP. COM
ED. COM
FORMAT.ASM
FORMAT. COM

LOAD. COM
MOVCPM.COM

OLDSYS.COM

PIP. COM
STAT. COM
SUBMIT.COM
SYSGEN. COM

XSUB.COM

CP/M ASSEMBLER - Provided by Digital Research.
BASIC I/O SYSTEM - Provided by Digital Research.
Bios for MDS development sYstem.
BIOS GENERATOR UTILITY - Used to read and wr"ite an
image of the users CBIOS from and to sYstem track
O. The image of DDBIOS resides at lOOOH to 13FFH.
Use DDT to put the DDBIOS image at that address.
BIOS LOADER TRANSIENT - Source code for "COLD
START LOADER" as generated by MOVCPM.COM.
IMAGE of COLD START LOADER. CCP and BDOS in the
same format as generated by MOVCPM 20 * and then
SAVE 34 CPM20.COM.
DISK CONTROLLER MODULE - Source code CTDL ZaO) for
the DOUBLE D onboard Z80A.
DISK CONTROLLER MODULE - Intel Hex format of DCM.
DCM GENERATOR UTILITY - Used to read and writ~ an
image of the users DCM from or to sYstem track O.
The image of DCM resides at 1000H to 13FFH. Use
DDT to put DCM image-at this address and to make
patches.
DOUBLE D BIOS - CP/M Assembler format source code
for Double 0 BIOS. This assemble is listed in the
software manual.
DOUBLE D BIOS - Intel Hex format DDBIOS file.
DOUBLE D BOOTSTRAP - CP/M Assembler format source
code for the bootstrap.
DYNAMIC DEBUG TOOL - Digital Research.
DEBLOCKING SOURCE CODE - Digital Research.
DISK DEFINITION LIBRARY - Digital Research.
FILE DUMP UTILITY - Source by Digital Research.
FILE DUMP UTILITY - COM bY Digital Research.
EDITOR UTILITY - Digital Research.
FORMAT UTILITY - DOUBLE D format pr09ram source.
FORMAT UTILITY - DOUBLE D format program. Formats
on any drive A through D in single and double
density.
LOAD UTILITY - Digital R~search.

CP/M RELOACATION UTILITY - Gen~rates CP/M sYstem
with BLT for Jade Double D.
SYSGEN UTILITY - Digital Research SYSGEN. COM as
documented in CP/M manuals.
FILE TRANSFER UTILITY - Digital Research.
SYSTEM STATUS UTILITY - Digital Research.
CP/M BATCH SUBSYSTEM - Digital Research.
CSL/CCP/BDOS GENERATOR UTILITY - Double D sYstem
tracks compatable. Similar to SYSGEN. COM
describ~d in CP/M manuals but does not read or
write BIOS. Use BIOSGEN for your CBIOS.
EXTENDED BATCH SUBSYSTEM - Digital Research.



--------------- -

The SYSTEM TRACKS have a different layout than the diskettes
distributed by DIGITAL RESEARCH. This section presents a
discription of the sYstem tracks (0 and 1) as distributed for the
JADE DOUBLE D disk controller board. Those modules residing on
the SYSTEM TRACKS which often need to be modified for a specific
sYstem are on track 0, which is in single density. CCP and BOOS,
which are not modified by the user are on track 1 in double
density. All data tracks are in single density such that the
DOUBLE D distr'iblJtion diskette ca.n be r'ead and m.:,dified on most :3"
single density CP/M systems.

·The· following table shows the 1a'I'out of ~;Y~:::rEM TRACI< O. This
tr'ack is f"r'matted in single density with 2~, sequentially numbered
sectors.

Sect.)r· E::<ecIJt i on F I:' r'ma t Module
Number Addr'ess Ld Addr Name

01 n.a. IDT
02 I:'::E:OH (DO) 10aOH BLT
(t:::= 1100H
04 4AOOH+/:t l180H BIOS
OC" 4A:30H+b 1200H BIO=3~I

06 4BOOH+b 12=30H BIOS
07 4BeOH+b 1:300H BIOS
08 4COOH+b 1:'::80H BIOS
09 4C:30H+b 1400H BIOS
10 4000H+/:t 14E:OH BIOS
11 4D:30H+b 1500H BIO:3
12 1580H RSV
13 1000H (DO) 1600H OCM
14 1080H (DO) l680H OCM
15 1100H (DD) 1700H OCM
16 l1eOH ([1[1) l780H DeM
17 1200H (OD) 1800H [lCM
18 12E:OH (DO) lE:E:OH OeM
19 1300H ([1[1) 1900H [lCM
20 1380H (DD) 1980H DCM
21 1400H ([1[1) lAOOH RSV
..,-.. 1480H (DO) lA80H RSV
"'"'23 1500H ([lD) IBOOH RSV
24 1580H (DD) IB80H RSV
25 1600H ([lD) lCOOH RSV
26 1680H (DD) IC80H RSV

The following table shows the layout of SYSTEM TRACK 1. This
track is formatted in double density with 50 physically staggered
sector·s.
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~3€'c to r· E>::ecution Format Modul€'
Numb€' ro Addr°€'ss Ld Addro Name

01 1DOOH SPARE
02 :3400H+b lD80H CCP
03 3480H+b lEOOH CCP
04 3500H+b 1E:::::OH CCP
05 35:30H+b 1FOOH CCP
06 ~:600H+b 1F80H CCP
07 :3680H+b 2000H CCP
08 3700H+b 2080H CCP
09 ::::7:::::0H+b 2100H CCP
10 3800H+b 2180H CCP
11 3:=:80H+b 2200H CCP
12 ~:900H+b 2280H CCP
1°-:> :39:30H+b 2~:OOH CCP.....
14 :3AOOH+b 2380H CCP
15 3A80H+b 2400H CCP
16 :3BOOH+b 24:30H CCP
17 3B80H+b 2500H CCP
1:3 3COOH+b 2580H BDOS
19 3C80H+b 2600H BDOS
20 3DOOH+b 2680H BDOS
21 3D80H+b 2700H BDO~3

22 ;:::EOOH+b 2780H BDOS
2~: :3E80H+b 2800H BDOS
24 3FOOH+b 2:=:8()H BDOS
2C" :3F80H+b 2900H BDOS.....
26 4000H+b 2980H BDOS
27 4080H-I-b 2AOOH BDOS
28 4100H+b 2A:30H BDOS
29 4180H+b 2BOOH BDO~::::

30 4200H+b 2B80H BDO~::::

~:1 4280H+b 2COOH BDOS
:32 4300H+b 2C80H BDOS
3=::= 4380H+b 2DOOH BDOS
34 4400H+b 2D80H BDOS
35 44:30H+b 2EOOH BDO:::;
36 4500H+b 2E80H BDOS
:37 4580H+t. 2FOOH BDO=:::
3E: 4600H+b 2F80H BDOS
39 4680H+b :3000H BOOS
40 4700H+b 3080H BDOS
41 47:30H+b :3100H BOOS
42 4800H+b :3180H BDOS
43 4:380H+b 3200H BOOS
44 4900H+b 3280H BDOS
45 4980H+b 3::::00H BOOS
46 3380H ~3PARE

47 3400H SPARE
48 3480H ~=;PARE

49 SPARE
50 SPARE

p;:-0_'



SYSTEM TRACK GENERATOR UTILITIES

The three generator utilities SYSGEN. COM, BIOSGEN.COM, and
DCMGEN.COM provide the end user the ability to extract and
rewrite various sections of the sYstem tracks. The following
table shows which sections of memory are used by each program
and which sYstem track modules are read or rewritten.
SYSGEN.COM is similiar to the SYSGEN.COM described in the CP/M
2.0 manual set. Notice the difference is the BIOS module.

UTILITY MODULE TRACI< SECTORS ~;YSTEM ADDRE8S

~3YSGEN. COM ,~ BLT (I .-,
O'~)(lO--097FH"-

CCP 1 2-17 0981)-117FH
BOOS 1 1:::-45 11::::0--1 F7FH

BI O~::;GEN. COM BIOS 0 4-11 1000-13FFH

DCMGEN.ASM DCM I) 1:3-20 1000--1 ::::FFH
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CHANGING SYSTEM SIZE

The followins section is intended to lead the customer throush
the sequence of operations needed to change the operating
sYstem size of a diskette. A 32K sYstem is generated in this
e:>{amp 1e.

Make a copy of DDBIOS.ASM. callins the new copy DDBIOS32.ASM
indicating that this is to be a 32K DDBIOS. Edit this file
chan9ins the equate CPM$NK from 20 to 32. See example below.
Assemble this new prosram (expectin9 zero errors). In the PRN
file of this assembly note the value senerated for the name
BIOS$R. This value is used when loadins DDBIOSnn.HEX. See
the PRN section below.

; DECLARE CP/M 2.2 SYSTEM SIZE
;*********************************************

0020 = CPM$NK EG-!U :32 ;SYSTEM SIZE K BYTES.

;*********************************************
; DOUBLE D HARDWARE PARAMETER - SYSTEM PORT AD
;*********************************************

0043 = D$PORT EGIU ;DOUBLE D PORT ADDRESS

;*********************************************
; SELECT NUMBER OF DISK DRIVES USED
;*********************************************

0002 = N$DRVS EG!U 2 ;SELECT 1 TO 4 DRIVES.

;*********************************************
; DISK OPERATING SYSTEM ADDRESSES.
;*********************************************

0400 = .<$B EOU 1024 ;lK BYTE SIZE.
8000 :: CPM$::;Z EOU CPM$NI< * t<$B ;TOP SYSTEM AD
3000 = CPM$B:;:: EG!U CPM$SZ-(20*K$B) ;CP/M BIA:::; VAL

0100 :: TPA EQU 0100H ; ADDRESS OF TP
6400 = CCP EOU CPM$BS+:;:400H ; ADDRES:; OF CC
6COO = BDOS EOU CPM$BS+3COOH ; ADDRESS OF BD
7AOO = BIOS EOU CPM$BS+4AOOH ;ADDRES~::; OF BI
9600 :: BIOS$R EQU 1000H-BIOS ;DDT OFF:;::ET 10
FOOO = BOOT EG'U OFOOOH ; BOOT PROM .JUM
0003 :: IO$LOC EGIU 0003H ;1/0 BYTE LOCA
0004 = DF$LOC EI)U 0004H ;DRIVE Af::;:;IGN

;*********************************************
; DOUBLE D SYSTEM PARAMETERS

7



The following section displays the sYstem interaction as
viewed from the console when writing DDBIOSnn.HEX to the
sYstem tracks. The left side of the example is the console
interaction. The SYSTEM is printing in UPPER CASE while the
user is typing in lower case. The right side of the example
contains comments. PLEASE NOTE that the value for LOAD WITH
OFFSET is the value set for BIOS$R .

. .CONSOLE I NTERACT I ON COMMENTS
--------------------~--------------------_._._-------- ----_._-----

LOOKS GOOD
REBOOT SYSTEM

DISSASSEMBLE
TO VERIFY LOAD

EXECUTE DDT
DDT 8IGNON
CLEAR MEMORY
ENTER FILENAME
LOAD WITH OFFSET
DDT RESPONDS

7A36
7A42
F006
F009
FOOC
7ABO
7AAF
7AAC
7ADO
7AD5
7AF4

JMP
.JMP
JMP
.JMP
.JMP
.JMP
.JMP
.JMP
.JMP
....IMP
.JMP

A:>ddt
DDT VERS 2.2
-fl000,1.3ff,0
-i ddb i .)s32. hex
-r-9600
NEXT PC
1309 0000
-11000

1000
1003
1006
1009
100e
100F
1012
1015
1018
101B
101E

-gO

A>biosgen EXECUTE BIOSGEN

JADE COMPUTER PRODUCTS
BIOSGEN 2.2 - DOUBLE D

BIOSGEN SIGNS ON

EXTRACT BIOS FROM DRIVE (CR TO BYPASS)? DO NOT EXTRACT

WRITE BIOS ON DRIVE (CR TO EXIT)? b
TYPE CR WHEN DRIVE BREADY.

WRITE BIOS ON DRIVE (CR TO EXIT)?
A>

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

_._--------------------------------------------------------------
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Now that DDBIOS has been written to the sYstem tracks we will
proceed to load CCP/BDOS. The following section displays
sYstem interaction as viewed from the console when generating
a new size CCP/BDOS and writing this to the sYstem tracks.

CONSOLE INTERACTION

A:>movcpm 32 *
CONSTRUCTING 32K CP/M VERS 2.2
READY FOR "SYSGEN" OR
"SAVE 34 CPM32.COM"
A:>sysgtHI

~ADE COMPUTER PRODUCTS
SYSGEN 2.2 - DOUBLE D

EXTRACT SYS FROM DRIVE (CR TO BYPASS)?

WRITE SYS ON DRIVE (CR TO EXIT)? b
TYPE CR WHEN DRIVE BREADY.

WRITE SYS ON DRIVE (CR TO EXIT)?
A)·

COMMENT:::;

EXECUTE MOVCPM
U.3E ... * ..' OPTION
MOVCPM :.3 I GNON

MOVCPM FINISHED
EXECUTE SYSGEN

SYSGEN ~::; I GNON

DO NOT EXTRACT

SELECT DRIVE
CR WHEN READY
WRITING ON DRIVE
CR TO EXIT

This completes the steps needed to generate the sYstem tracks
for a different sYstem size.
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Besides containing CCP/BDOS and DDBIOS, the sYstem tracks must
also contain DCM (Disk Controller Module). The following
sequence displaY sYste~ interaction as viewed from the console
when writing DCM to the sYstem tracks. Please note that after
verifYing a proper load (by displaying some of DCM) that any
timing or other modifcations to DCM should be made before
e:>~itin9 DDT .

.------------------------------------_._------------------------_.-
CONSOLE INTERACTION

A)ddt
DDT VERS 2.2
-fl000,1:3ff,0
-i dcm2. he>~
-r
NEXT PC
13AF 0000
-dl000,103f
1000 C3 00 00
1010 5E 01 50
1020 D3 04 08
1030 C9 00 00
-gO

c--' :30 17 41 10 06 19 10 FE I::~:..:;
0(1 50 00 01 00 FD El DB 05 D:3
FE 3E DO A9 D3 04 E:3 E3 E~: E3
00 00 00 00 00 DB 20 D1 2A 06

EXECUTE DDT
DDT :=; I GNS ON
CLEAR MEMORY
ENTER FILENAME
LOAD ABSOLUTE
DDT RESPONDS

TO VERIFY LOAD
74 10 00 ••••.• A••
07 78 A9 A.P.P•••.
DB 04 A9 •••• ) ••••
10 E9 FB ••••.••..
REBOOT SYSTEM

EXECUTE DCMMGEN

,JADE COMPUTER PRODUCTS
DCMGEN 2.2 - DOUBLE [I

EXTRACT DCM FROM DRIVE (CR TO BYPASS)?

WRITE DeM ON DRIVE (CR TO EXIT)?
TYPE CR WHEN DRIVE BREADY.

WRITE DCM ON DRIVE (CR TO EXIT)?
A>

DCMGEN SIGNS ON

DO NOT EXTRACT

SELECT A DRIVE
TYPE CR WHEN READY.

TYPE CR TO EXIT
BACK TO CP/M

-------------------------------------------------------------_._---
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NE~.J CP/H 2.2

BDOS FUNCTIONS

***********************************
.1.

" FUNCTION 37:
-k

RESET DRIVE

***********************************
7( Entry Parameters: i,
7( Register C: 25H i,
j', Register DE: Drive Vector '7(
,,;', ~~

* Returned Value *
,', Register A: 00H i,
i',-i\-k*7(7(j',j,\:j'<i'<i('i<**"'<7,*1'7''7,-k7,-k*j,<j'(i'<7<7<*,?~j~"kj~"k

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/~1, CP/M
returns a zero value.

* FUNCTION 40: ~ITE RANDOM WITH*
* ZERO FILL *

* Entry Parameters: '7<

i< Register C: 28H ..;,

7< Register DE: FCB Address i,

* Returned Value: 7<

The ~~ITE RANDOM WITH ZERO FILL operation is similar
Co 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
~opyrig-ht c 198~ Dig-ital ReseArch

ID# CPM22-I1Ml PROGRAM: BnoS ISSUE DATE: ~2/l9/8~

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

Patch Procedure: Ensure you hAve An Archive copy of the distributed
MOVCPM.COM file. Make changes to a version of MOVCPM.COM by carefully following
the steps shown below: MOVCPM.~OM is 10Aden into memory using DDT and the
changes are made using- the Assemble (A) and Set (S) commnnds. After making the
changes, return to the console commAno processor using- the Go (G) commAnn, And
SAVE the altered memory image on disk. The memory image on tracks ~ And 1 must
also be updated. This can be ac('omplished by executing the new MOVCPIVI program,
as described in the CP/M Alteration Guide, Ann integ-rating your customized I/O system.

odt movcpm .com
DDT VERS 2.~

NEXT PC
2700 ~1~~

-a1cd2
ICD2 nop
1CD3 nop
ICD4 lxi h~.~
lCD7

save 38 movCpm.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.



Subjec.t:
Produc. t:
Revisi on:
Date:

Engineering Change Notic.e # 1.
Double D Disk Controller.
a and C revi si on boards.
Augus 1, 4, 1980.

JADE COMPUTER PRODUCrS
4901 W. ROSECRANS BLVD
HAWTHORNE, CALIF 90250

It has been reported that insertion of the Double D Disk
Controller into of some S100 systems prevents normal operation.
Usually on these systems the common charac.teristic. is that they
just will not operate. Please note S100 Bus pins #20, #53, and
#70 are c.onnec.ted to ground, as per 5100 Standards, IEEE Task
696. 1/D2. These pin c.onnections do cause intet-fet-ance VJi th IMSAI
front panel systems or c.pu boards designed to operate with front
panels. It is permissable to cut the foil links c.onnecting pins
#20, 53, and 70 to thei r respec ti ve pI a te-thru-hol es. PI ease
verify in your system doc.umentation that these pins are causing
interferenc.e before c.utting.

Subj ec t:
Produc. t:
Revisi on:
Date:

Engineering Change Notic.e # 2.
Doubl e D Disk Cont.roll er.
Band C revisi (In boards.
Aug'Jst. 4, 1980.

A revi el}J of t.he DOIJbl e D 8" phase loc.ked loop has been
c.ompleted. This has resulted in a reselection of some c.omponent
values. Enhanced ,jperati'jn, partic1Jlat-ly in dOIJble density, "'Jill
be realized wit.h t.he following modification. This modific.ation
will double the loop capture range and also eliminat.e a c.ause of
loop instability.

With the exception of Rl, just c.hange those resistors listed
for the new values as shown in t.he list. Rl does have a c.hanged
value but also must be inst.alled so that. it will c.onnec.t t.o +5
volts regulated instead of the previous connection to VX. With
careful lead bending and resist.or plac.ement, one lead can solder
to the +5V foil running from pin #16 of IC lA to pin #16 of IC
lB. It would help to sc.rape some of the solder mask away before
sol deri ng Rl to thi s foi 1. Vx wi 11 now measure abljlJt +5. 0 veil ts.
Installation of the modific.ation will require retuning the PLL.

Rl
R3
R4
R38

6.8K 1/4W <TO +5v)
12K 1/4W
10K 1/4W
20K 1/4W

i

R42
R43
R49

470K 1/4W
2. 7K 1/4W
JUMPER



Subject:
Pt"oduc.t.:
Revi si (,n:
Date:

Engineet-ing Change Notice # 3.
Double D Disk Controller.
Band C t-evi si Ctn boat-ds.
August 4, 1980.

signal Swo*. CPUs
these signals and

The following
above mentioned

The Double D Disk Controller uses S-100
.such as ~BC-100 and SBC-200 do not generate
therefore present an interface problem.
modification has solved the problem with the
boat-ds.

1. On the solder side of the board: Cut the foil link from S-100
pin # 97 to t.he plate-thru-hol~

2. On the Solder Side of t.he Board: Using a small gauge wire
jumper IC 1H pi n #2 to IC 3.J pi n #1.

SUbject:
Product:
Revisi on:
Date:

Engineering Change Notice # 4.
Doubl e D Disk Controll er.
Band C revi si on boards.
August 4, 1980.

The Double D Disk Controller exhibits erratic operation when
run wit.h the Big-Z Z80 CPU board. The problem exists on the
Big-Z board. The following modification fixes this problem.
Note: The Big-Z does not send out write data to the 8-100 Bus
until it actually sends the write strobe. This modification
allows the write data to settle on the S-100 Bus before the
wri te strobe is issued.

1. . 0 nth e sol de r sid e Big- Z: Cut the f 0 i 1 from Ie 22 pin # 13.
2. On the sol der si de B1 g-Z: .Jump IC 22 pi n # 13 to pi n # 3.
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Subject:
ProdlJct:
Revision:
Date:

Engineering Change Notice # 58.
Doubl e D Di sk C,)ntt-oll et-.
Band C t-evisi on boards.
Aug us t 5, 1980.

IMPORTANT NOTICE! 80ARD MODIFICATION NEEDED on revision C.
This ECN pertains to the use of the Double D disk controller with
JADE RELEASE # 2 of CP/M 2.2. Connector J3 pin #48 was
designated ILLEGAL PACK*. It has been redefined and it is now
designated TWO SIDED*.

Many Shugart SA800/801, Siemens FDIOO-8. and other models of
disk drives have optional data seperators installed. Disk drives
using these options use pin #48 of the 50 line ribbon for the
SEPERATED DATA* signal. As release #2 (specifically DCM2)
monitors this signal line for TWO SIDED* • ERRATIC DISK OPERATION
would be expected. Please cut the foil link between the two
plate-thru-holes at J3 pin #48 (Revision C>. For use with the
SA850/851 disk drive a jumper should be installed on the J~

patching area from the lower pin # 48 plate-thru-hole to the
upper pin #10 plate-thru-hole. This completes the path for the
TWO SIDED* signal from the SA850/851.

Sub.j ec t:
Produc t:
Revi si on:
Date:

Engineering Change Notice # 6.
DOIJble D Disk Contt"oller.
Band C t-evi si (In boat-ds.
Augus t 5. 1980.

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

IJsed
....lhet-e

be
The

plate­
Add a
boat-d

to be

When used in this configuration the Phantom Block must
jumpered to complete the PHAN* signal path to the 81QO bus.
Phantom Block is located below IC 4D. It appears as two
thru-holes enclosed by a silkscreen border labeled PHAN*.
jumper connecting these two holes together. Any memory
that the Double D is to overlap must be configured so as
disabled when responding to the Phantom signal (PHAN*).



Sub ..i e.: t.:
Pt-oduc t.:
Revi si on:
Da'l:.e:

Engineering Ch~nge Notice # 7.
Double D Disk Cont.r.:ollet-.
B an,j C t-evisi on boat-,js.
[I.:t.obet- 6. 19:30.

NOTE: Use Nat.ional Semiconduct.or 74LS123 one-shot.s on the
Double-D controller board. The resist.or / capacitor combinations
have been select.ed t.o provide proper pulse periods when used with
this one-shot.. Double D dIsk controller boards (A&T and kit) are
now supplied with National Semiconductor 74LS123s. Customers who
bui I d Doubl e D bare boat-ds take note.

Subje.:t:
Prc.duc t-:
Revi si on:
Date:

Engineering Change Notice # 8.
Double D Disk Contt-ollet-.
C revi si on b oat-ds.
O.:tobet- 6, 1980.

The following
reviSIon C schematic
yOUt- diagrams.

list contains corrections t.o
of 3/7/80. PI ease make these

t.he Double
corre.: ti ons

D
to

1. The output of IC 1M (7406) pin 6 to the plate­
t.hru-hole in the Interrupt Block shoule be labeled
DINT*. (Page 1)

2. A se.:ti on of IC 3L (pi ns 5 and 15) has been
drawn and labeled as a 74LS244. This is shown on
page 1 connected to the 1791. This part. is a
74LS240.

3. An irlvet-ting buffet-, part of IC 3L (74LS240) pins
11 and 9, is not sho~tJn in the diagt-am. Pin 11 is
the input and is connected to DDEN. Pin 9 is the
output and is the source for DDEN*.

4. Four pin assignments of IC ::::H (8131) at-e in ert-ot-.
Change pin 13 to pin 11. pin 12 to pin 10, pin 11
to pin 13, and pin 10 to pirl 12. (Page 1)

5. The input to IC 4A on pin 13 is labeled as BPWR*.
This label should read as BPWR. (Page 2)
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Sub..i ec. t.:
Pt-odI.J':'t.:
Revisi on:
Da t.e:

Engineering Change Notice # 9.
DOI.Jble D Disk Contt-ollet-.
Band C t-evision boat-ds.
O,:.tobet- /:.., 19::::0.

The following jumper configuration can be used wit.h the
Shugart SA800/801 model disk drive.

EACH DRI VE:

DRIVE A:
DkiVE B:
DRIVE C:
DRIVE D:

LAST DRIVE:

A,

DSi
DS2
D,-····,

.:j.j

DS4

l'~:J

c,

T4,

Y, T2,

T/:..

HL, 800

THE L JUMPER IS SET DEPENDING ON THE -5V SUPPLY.
CONSULT YOU SA::::OO MANUAL. USE NO OTHER JUMP PLUGS
IN THIS CONFIGURAlION.

Siemens disk drIve models FD120-8B and t.he newer FDlOO-8D
can be used the Jade Double D. Each drive must have the Radial
select option plug set to the proper drive number. 0 selects
drive A, i selects .jt-ive H, 2 selel:.ts drive C, and :::: selec.ts
drive D. Only the last drive on the ribbon should c.ontain t.he
resistor pack. Be sure to revIew ECN #5. No other changes are
nee,jed.

The following page describes a tested jumper configuration
for the Shugart SA8SO/8S! when used wit.h JADE RELEASE # 2 of CP/M
2.2.



SHUGART SA8~Oj851

Start with the disk drives(s) set to factory configuration as
described ln the service and maintenance manual. Then perform
the following alterations to the drivels).

1. Remove the ,·'IW··· plug. This allott.ls for IOI.'.ler 1.IJrite ,::.ut-t-ent on
thE! i nsi de 1:.t-ad-::s.

2.. Remove. the /RS/ plug and install this plug at ./RM/. This
allows DRIVE READY to be true when DIRECTION (SIDE SELECT)
is selecting tne wrong side of a single sided diskett~

3. Break connection /X' on the shorting plug and install a plug
at /C'. This allows the drive to be selected without
enabling the stepper or loading the R/W head.

4. Break connection /Z/
at ···Y···. At::.tivity
loaded.

on the shorting plug and install a plug
light will be on when the R/W head is

c­..).

6.

Remove the "'S2'" plu~:;I and install at ,··SI'·.
select from the DIRCTION signal.

Remove the /851/ plug and install at /850/.
for soft sectored diskettes.

This allows side

This is done

7. Install a plug at /2S'. This allows the drive to issue the
TWO SIDED signal when double sided diskettes are being use~

8. Remove the ,··DL··· pI ug.

9. Set -5/-15 V according to the negitive supply voltage you
are using. This applies to early SA850/851.

10. Drive A: Install plug at ···D:31···.
Drive B: Install plug at ···D:;:;2···.
Drive c: Install plug at ·-D83'· .
Drive D: Install plug at ···DS4···.

11. Remove the terminator from all but the last drive on the
t-i bbon cabl e.

12. Install .Jade Double D ECN #5.



SUbject:
Product:
Revisi on:
Date:

Engineering Change Notice # 10.
Double D Disk Controller - QUME DATATRAK 8 DRIVES
Band C boards, Release 2 software
May 8, 1981.

The following jumped options should be changed on the QUME
DATATRACK 8 disk drive for use with the DOUBLE D disk controller.

1. Remove programmable shunt from P. C. board socket. Bend pins
B, HL, and Z to prevent maki ng contact. Replace shunt back
into socket.

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

3. Please read and perform Engineering Change Notice #
applies to QUME DATATRACK 8 as well as the
SA850/851.

5. It
SHUGART

The foIl OlJJ i ng patch is required in DCM2. Location 111D hex ll}aS
OFB hex and should be changed to ODB hex. The new source code
for this line is:

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

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

Double D CP/M 2 2 distributed after Nov 30,
modification <starting with S/N 2-187-1410>'

EN.JOY YOUR QUMES.

1981 include this



*
*
**-ll.*

JADE COMPUTER PRODUCTS
4901 W. ROSECRANS BLVD.
HAWTHORNE, CALIFORNIA
90250, U. ~::;. A.

PRESENTED BY:

;.,
;***********************************************

;***************************~**************************

*PROGRAM ID: DOUBLE D BIOS (DDBIOS) *
; *
;**************************.~***************************

; *
VERSION: CP/M 2.2 8" RELEASE 2A *

*
;******************************************************

*
*
*

;******************************************************
; DECLARE CP/M 2.2 SYSTEM SIZE *
;******************************************************

0014 = CPM$NK EQU 20 ;SYSTEM SIZE K BYTES.

;******************************************************
; DOUBLE D HARDWARE PARAMETER - SYSTEM PORT ADDRESS *
;*****************************************************~.

0043 = D$PORT EQU ;DOUBLE D PORT ADDRESS.

;******************************************************
; SELECT NUMBER OF DISK DRIVES USED *
;******************************************************

0002 = N$DRVS EG!U 2 ;SELECT 1 TO 4 DRIVES.

;******************************************************
; DISK OPERATING SYSTEM ADDRESSES. *
;******************************************************

0400 = K$B EQU 1024 ;lK BYTE SIZE.
5000 = CPM$SZ EC'JU CPM$NK * K$B ;TOP SY:::::TEM ADDRE:::S.
0000 = CPM$BS EQU CPM$SZ- (20*1($B) ; CP /M BIA:::; VALUE.

0100 = TPA EQU 0100H ; ADDRES:::; OF TPA.
3400 = CCP EI~U CPM$BS+3400H ; ADDRE:::;:::; OF C:CP.
3COO = BDOS EQU C:PM$BS+3C:OOH ; ADDRES:::; OF BDOS.
4AOO = BIOS EQU C:PM$BS+4AOOH ; ADDRE:::S OF BIOS
C600 = BIOS$R EQU 1OOOH- BI O~=; ;DDT OFF::::;ET 1000H LOAD.
FOOO = BOOT EQU OFOOOH ; Bocn PROM ,JUMP TABLE.
0003 = IO$LOC EQU OOO::;::H ; I/f) BYTE LOCATION.
0004 = DF$LOC EC'JU 0004H ;DRIVE {4 :.=; :::: I G'" U::"::::ATION.

;******************************************************
; DOUBLE D SYSTEM PARAMETERS *
;******************************************************

0000 =
0000 -

10BYTE
DF$DFiV

EOU
EUU

000000008
o

;INITIAl IUBYTE VALUE.
;INITIAL DEFAULT DRV.



00::::0 =
0100 =

::::EC$::;:Z EC!U
FMT$::::Z ECKI

OOSOH
0100H

;BYTES PER SECTOR.
;FORMAT BUFF SIZE.

;******************************************************
; DOUBLE D HARDWARE COMMANDS *
;******************************************************

0001 = DC:$SIN EC!U 00000001B ;SWITCH DD BANK 0 INTO ::::Y::::TEM.
0001 = DC$MBO EC!U 00000001B ; :::ELECT DCJUBLE D BANI-=:: O.
0003 = DC$MB1 EOU 00000011B ; :':::ELEC:T DOUBLE D BANK 1.
0000 = DC$::::OT EC!U OOOOOOOOB ;SWITCH DD MEM OUT OF ::::Y::;:TEM.
0002 = DC:$INT EC~U 00000010B ; I :::::::;UE DD Z::::OA INTERRUPT.

;******************************************************
; DISK CONTROLLER MODULE LINKAGE (DCM - VER 2.2) *
;******************************************************

;*******( DCM ADDRESSES DEFINED )*********************

0370 =
0:::;:80 =
0300 =
03AO =
03B1 =

DD$CBT EOU 0370H ; CtJMMAND BLOCK ( BANI< 0) .
DD$BUF EC!U 03::::0H ; SEC:TOR BUFFER (BANK 0) •

DD$FBF EC!U 0300H ; FORMAT BUFFER (BANK 1>.
DD$DPB EOU 03AOH . ID ::;:EC [lPB (BANK 0) .,
DD$DDF EQU 03B1H ; ID ::::EC: FLAG:::: (BANK 0) .

;*******( DCM COMMANDS )*******************************

0000 =
0001 =
0002 =
0003 =
0005 =
OOot. =

DC$LOG
DC$RD:':::
DC$WRS
DC$FMT
DC$LST
DC$LCK

EC!U
EC!U
EOU
EGKI
E':;-~U

EQU

OOOH
001H
002H
003H
005H
006H

;LOG ON DISKETTE.
;READ SECTOR.
; WR I TE ::::ECTOR.
; FORMAT TRAC/<.
; L I ::::T CHARACTER.
;LI::::T STATUS.

;******************************************************
; ASSEMBLER DIRECTIVES *
;******************************************************

4AOO ORO BIOS

;******************************************************
; BIOS JUMP VECTOR TABLE *
;******************************************************

4AOO C3:364A
4A03 C3424A
4A06 C306FO
4A09 C309FO
4AOC C30CFO
4AOF C3B04A
4A12 C3AF4A
4A 15 C3ACAA
4AH:: C3D04A
4A1B C3D54A
4A1E C3F44A
4A21 C3F94A
4A24 C3FE4A
4A27 C:'=:044B
4A2A C:3244B
4A2D C3C04A

.JMP

.JMP

.JMP

.JMP
,JMP
.JMP
.JMP
.JMF'
.JMP
.JMF'
.JMP
,JMP
,JMP
,JMP
,JMP
.JMF'

INIT
WARM
CNS$C:K
CNS$IN
CNS$CH
L I ::::T
PUNCH
READER
He,ME
:3ELDSK
:::;ETTRK
:':::ETSEC
::::ETDMA
DI ::::~<RD

DISKWR
LI::::TST

;COLD START ENTRY
; RELOAD CC:F' / BDO:'::;
;GET CONSOLE STATUS
;CONSOLE INPUT
; C:ONSCILE CJUTPUT
; PRINTER CIUTPUT
; PUNCH CJUTPUT
;READER INPUT
;HOME SELECTED DRIVE
;SELECT DISK DRIVE
;SET TRACK NUMBER
;SET SECTOR NUMBER
;SET TRANSFER ADDRESS
;PERFORM DISK READ
;PERFORM DISK WRITE
;RETURN LIST STAT



4A:3U C::35148
4A3:::: C:3614B

,JMP
,JMP

SECTRN
FORMAT

;TRANSLATE SECTOR
; FCIRMAT A TRAC:K

;******************************************************
; COLD START ENTRY - ISSUE SIGN ON MESSAGE *
;****************************~.*************************

4A36 31 ::::000
4A3':'J 21';01(::04C
4A:~:C C:D4C:4C
4A3F C:3574A

INIT: LXI
LXI
CALL
,JMP

~3P, OO::::OH
H, M~::;Ci$:::;O

MS(3$OT
CPM$LD

;SET UP STACK AREA.
;SICiN ON MSG ADDR.
; I :::;~;UE ME:::SACiE.
; LC)AD C:CP I 8 DO:::; •

;******************************************************
; WARM BOOT ENTRY - LOADS CCP/BDOS - INITIALIZES *
;******************************************************

;*******< SET UP FOR CCP/BDOS LOAD )*******************

4A42 3A0300
4A45 :32914C:
4A48 3A0400
4A48 FE02
4A4D DA514A
4A50 AF
4A51 ::::2924C
4A54 :31:3000
4A57 3EOO
4A59 32594C
4A5C 010034
4A5F C:DFE4A
4A62 OE02
4A64 CDF94A
4A67 OE01
4A69 CDF44A

WARM: LDA
STA
LDA
CPI
,JC
XRA

WRM$OK: :::;TA
LXI

CPM$LD: MVI
:3TA
LXI
CALL
MVI
CALL
MVI
C:ALL

IC)$LOC
ICI$IMG
DF$LOC
N$DRV:::;
WRM$OK
A
DF$ I MCi
SP,0080H
A,DF$DRV
BT$DRV
B,CCP
SETDMA
C:,2
SETSEC
C, 1
SETTRK

;CiET 1/0 BYTE VALUE.
;STORE 1/0 VALUE.
;GET DEFAULT DRIVE.
;CHECK LEGAL DRIVE.
;IF LEGAL, GO OK.
;SET DRIVE TO A.
;STORE IN IMAGE.
; SET UP :::;TACK.
;INIT DEFAULT DRIVE.
; :::;ELECT DI ~::;K.

;CP/M CCP ADDRESS.
; :::;ET DMA ADDR.
; C:CP 1~::;T SEC:TOR.
;SET SECTOR NMBR.
; CCP I BDOS TRACI<.
;SET TRACK NUMBER.

;*******< LOAD CCP/BDOS >******************************

4A6C CD044B W$READ: CALL DI ::::1< RD ;READ ONE :::;ECTC)R.
4A6F A7 ANA J\ ; :::;ET FLACiS.H

4A70 C28C4A ,JNZ W$EROR ;EXIT IF EF:ROR.
4A73 3A5B4C LDA BT$:::;EC ;GET :::;ECTCIR NMBR.
4A76 FE2D CPI 45 ;LAST ~;ECTOR CHECK.
4A78 CA934A .jZ W$ZRPG ;GOTO ZERO PAGE ::::ET.
4A7B 3C: INR A ; INCREMENT SECTOR.
4A7C ::::25B4C STA BT$~::;EC ; STORE NEXT SECTOR.
4A7F 118000 LXI D, :3EC$SZ ; CiET SECTOR SIZE.
4A82 2A,~,04C LHLD BT$DMA ; CiET TR{\N:::;FER ADDR.
4A85 19 DAD D ; CALCULATE NEW ADDR.
4A86 22604C SHLD BT$DMA ;SET NEW ADDRE~::S .
4A89 C36C4A ,jMP W$READ ;DO ANCHHER WARM READ.

;*******< READ ERROR DETECTED >************************

4A8C 21C:B4C
4A::::F C:D4C4C
4A';:J2 7/.:.

W$EROR: LXI
CALL
HLT

H, M:::;G$LE
MSG$OT

;GET ERROR MESAAGE.
; I S:::;UE ME:::;:3AGE.
; OR (3CnO MON I TOR

;*******< INITIALIZE SYSTEM PARAMETERS >***************

4A93 010800 W$ZRPG: LXI ;BASE IMAGE SIZE.



4A96 110000
4A9';:J 218E4C:
4A9C C:D414C
4A9F 218000
4AA2 22604C

LXI
LXI
CALL
LXI
:::;HLD

D,O
H, B:::;$ I MCi
BLOC:K
H,0080H
BT$DMA

;BASE ADDRESS SET.
;BASE IMAGE ADDR.
;BLOCK MOVE ROUTINE.
;DEFAULT SECTOR BUFF.
;SET TRANSFER ADDRESS.

;*******< JUMP TO CCP >********************************

4AA5 3A0400
4AA8 4F
4AA9 C30034

LDA
MOV
,jMP

DF$UJC
C,A
CCP

;CiET CURRENT DSK NMBR.
;SEND TO THE CCP.
;JUMP INTO CCP CP/M.

;******************************************************
; CONSOLE LINKAGE DEFINITIONS - BOOT PROM ADDRESSES *
;******************************************************

F006 = CNS$CK EI~U BOCn+OO6H ; C:HEC:"::: CON:::;()LE INPUT.
FOO9 = CNS$IN EG!U BC)()T +00 ';:JH ;READ CCrNSC'LE INPUT.
FOOC = CNS$OT EOU BOOT+OOCH ; CHARACTER TO C:ONSOLE.

;******************************************************
; READER AND PUNCH DRIVERS - USER SHOULD DEFINED *
;********************************************~.*********

4AAC 3E1AC9
4AAF C9

READER: MVI A,CNTL$Z~RET

PUNCH: RET
;RETURN END OF FILE.
;NOT IMPLEMENTED.

;******************************************************
; PRINTER DRIVER AREA - DCM SERIAL PORT LINKAGE *
;******************************************************

4ABO 79 LIST: MOV A,C ;LIST CHAR TO ACUM.
4AB1 325D4C STA BT$CHR ; STORE LIST CHARACTER.
4AB4 3E01 MVI A,DC$SIN ;LOAD SWIn:::H MEM CMND.
4AB6 D343 OUT D$PORT ; I:::;::;;UE HARDWARE CMND.
4AB8 3E05 MVI A, DC:$LST ; DCM LIST COMMAND.
4ABA CD8A4B C:ALL D:::;K$EX ; C:ALL DISK EXECUTE.
4ABD (::3444B ,JMP DSI($OK ; RETURN Te) C:ALLER.

4ACO 3E01 LIST:::;T: MVI A, DC$:;:;IN ; L()AD SWITCH MEM C:MND.
4AC2 D343 OUT D$PORT ; ISSUE HARDWARE CMND.
4AC4 3E06 MVI A, DC:$LC:K ; DCM LIST STAT CMND.
4AC6 CD8A4B CALL DSK$EX ; CALL DISK EXECUTE.
4AC9 CD444B C:ALL DSK$OK ;SWITCH DD MEM OUT.
4ACC 3A5F4C LDA BT$S1:::; ; LCJAD RETURN STATU:::; .
4ACF C9 RET ; RETURN TO CALLER.

;**********************************~.*******************
; HOME - SET TRACK TO ZERO *
;******************************************************

4ADO OEOO
4AD2 C:3F44A

HOME: MVI
,JMP

C,O
SETTRI(

;C REGISTER TO ZERO.
;PERFORM SET TRACK.

;******************************************************
; SELECT DISK DRIVE - CHECK FOR LOGON *
;******************************************************

4AD5 210000
4AD8 79

:3ELD:;:;/<: LXI
MOV

H,O
A,C

;ERROR RETURN CODE.
;PUT DRIVE NMBR IN A.



4AD';:1 FEO::: CPI N$DF:V~:;: ; CHECK IF LECiAL DR I VE.
4ADB DO RNC ;NO C:ARRY IF ILLEGAL.
4ADC ::;:::25 ';:/4 C: ~=:TA BT$DRV ; ~=:T()RE DRIVE NUMBER.
4ADF 7B MOV A,E ; CHECK IF LOCi-ON REO.
4AEO :32644C: STA LOG$RO ; ~:;:TORE LOGON REGI:3TER.
4AE3 :3A594C: RETD::;;K: LDA BT$DR'v' ; CiET DRIVE NUMBER.
4AE6 6F MOV L,A ;L :;::ET DI:3K NUMBER.
4AE7 2600 MVI H,O ; ZERCI H REG I :;::TER.
4{-iE ';:1 29 DAD H ; *2.
4AEA 29 DAD H ; *4.
4AEB 2'~J DAD H ; *:;::.
4AEC 29 DAD H ;*16 (:;::IZE CJF HEADER) .
4AED 11E94C LXI D,DO$DPH ;DRIVE 0 D$P$H.
4AFO 19 DAD D ; HL:3ET DRIVE N DF'H.
4AF1 C:3B54B .....IMP LOG$ON ;130 C:HECK LOCi-ON.

;******************************************************
; SET TRACK NUMBER *
;******************************************************

4AF 4 '7';:1
4AF5 325A4C
4AFS C9

:3ETTRK: MOV
sTA
RET

A, C:
BT$TRI<

;MOVE TRACK NUMBER.
;SAVE TRACK NUMBER.
;RETURN TO CALLER.

;******************************************************
; SET SECTOR NUMBER *
;******************************************************

4AF9 79
4AFA 325B4C:
4AFD C:9

:;::ET:3EC: MCW
::;:TA
RET

A, C:
BT$SEC

;MOVE SECTOR NUMBER.
;SAVE SECTOR NUMBER.
;RETURN TO CALLER.

;******************************************************
; SET MEMORY ADDRESS FOR DISK TRANSFER *
;******************************************************

4AFE
4AFF
4BOO
4BO::::

60
69
22604C
(:9

SETDMA: MCW
MCN
::::HLD
RET

H,B
L,C
BT$DMA

;HIGH ORDER MOVE.
; LOW ORDER MCNE.
;SAVE TRANSFER ADDRESS.
;RETURN TO CALLER.

;******************************************************
; READ A DISK SECTOR ROUTINE *
;******************************************************

4B04 3E01
4B06 D343
4BO:::: 3E01
4BOA C:D:3A4B
4BOD C24A4B
4B10 2A604C
4B13 EB
4B14 01S003
4B1.7 2A4000
4B1A 09
4B1B 01::::000
4B1E CD414C
4821 C3444B

DI:3KRD: MVI
OUT
MVI
C:ALL
,.JNZ
LHLD
XC:HCi
LXI
LHLD
DAD
LXI
CALL
.-'MP

A, DC$:3IN
D$Pf::rRT
A, DC$RDS
DSK$EX
D:;::K$ER
BT$DMA

B,DD$BUF
D$ADDR
B
B, SEC:$SZ
BLC)CK
D:::K$OV

;SWITCH DD INTO SYSTEM.
; ISSUE DD COMMAND.
;READ SECTOR COMMAND.
;PERFORM OPERATION.
;ERROR EXIT.
;LOAD USER BUF ADDRESS
; MCWE HL TO DE.
;LOAD BUFFER OFFSET.
;LOAD DD WINDOW ADDR.
;HL NOW SECTOR BUFFER.
;LOAD SECTOR SIZE.
;BLOCK MOVE ROUTINE.
;NORMAL RETURN .

;******************************************************



; WRITE A DISK SECTOR ROUTINE *
;******************************************************

4B24 3E01 DISKWR: MVI A,DC$SIN ;SWITCH DD INTO SYSTEM.
4B26 D343 OUT D$PORT ; ISSUE HARDWARE CMND.
4B28 018000 LXI B,SEC$3Z ;LOAD SECTOR SIZE.
4B2B 2A4000 LHLD D$ADDR ;DD ::;;YSTEM ADDRESS.
4B2E 118003 LXI D,DD$BUF ;DD BUFFER OFF:::;ET.
4B31 19 DAD D ;HL NOW DD BUF ADDR.
4B32 E8 XCHG ; DE NOW DD BUF ADDR.
4B33 2A604C LHLD BT$DMA ; HL NOW USER BUF ADDR.
4B36 CD414C CALL BLOCK ; BLOCK MOVE ROUTINE.
4B39 3E02 MVI A, DC$WRS ; LOAD WRITE SEC CMND.
4B3B CD8A48 CALL DSI<$EX ; CALL DISK EXECUTIVE.
4B3E CA444B ,..IZ D3K$01< ; ,..lUMP IF WRITE OK.
4B41 C34A4B ,-IMP DSI<$ER ; ERROR EXIT.

;******************************************************
; DISK READ/WRITE EXITS *
;******************************************************

4B44 3EOO DSK$OK: MVI A, DC$SOT ;SWITCH [lD OUT OF SYS.
4B46 D343 OUT D$PORT ; ISSSUE HARDWARE CMND.
4B48 AF XRA A ; ZERO A REGISTER.
4B49 C9 RET ; NORMAL EXIT.

4B4A 3EOO DSK$ER: MVI A, DC$SOT ; =3WITCH DD OUT OF :3YS.
4B4C D343 OUT [I$PORT ; ISSSUE HARDWARE CMND.
4B4E 3EFF MVI A,OFFH ; LOAD ERROR FLAGS.
4B50 C9 RET ; ERROR EXIT.

;******************************************************
; TRANSLATE SECTOR NUMBER *
;******************************************************

4B51 7A SECTRN: MOV A,D ; TESTING TBL ADDR.
4B52 B3 ORA E ;ADDR IN REG DE.
4853 CA5C4B ,..IZ Nl:HRAN ;IF ZERO, NO TRANS.
4B56 EB XCHG ; (HL) NOW TRANS TBL.
4857 09 DAD B ; (HL) NOW TRANS SECTOR.
4B58 6E MOV L,M ;L I r - TRANSLATED SEC.-=-
4B59 2600 MVI H,O ;HIGH ORDER BYTE ZERO.
4B5B C9 RET ; RETURN TO C:ALLER.
4B5C 210100 NOTRAN: LXI H, 1 ;SET HL TO ONE.
485F 09 DAD B ;ADD SEC NMBR TO HL.
4B60 C9 RET ; RETURN TO CALLER.

;******************************************************
; FORMAT A DISK TRACK ROUTINE *
;******************************************************

4B61 3E01
4B63 D343
4B65 3E03
4B67 D343
4B6';> 010001
4B6C 2A4000
4B6F 110003
4872 19
4873 EB

FORMAT: MVI
OUT
MVI
OUT
LXI
LHLD
LXI
DAD
XCHC;

A,DC$SIN
D$PORT
A,DC$MB1
D$POF<T
B,FMT$SZ
D$ADDR
D,DD$FBF
D

;SWITCH DD INTO SYSTEM.
; ISSUE HARDWARE CMND.
;SELECT DD BANK 1.
; ISSUE HARDWARE CMND.
;FORMAT PROG SIZE.
;DD SYSTEM ADDRESS.
;DD FORMAT BUF OFFSET.
;HL NOW DD FBUF ADDR.
;DE NOW DD FBUF ADDR.



4B74 2A604C LHLD BT$DMA ; FORMAT PROCiRAM ADDR.
4B77 CD414C CALL BLOC:K ; BLOCK MOVE ROUTINE.
4B7A 3EOl MVI A, DC$MBO ;RESELECT DD BANI< O.
4B7C D:343 OUT D$PORT ; ISSUE TO DD HARDWARE.
4B7E 3EO:::: MVI A, DC$FMT ;LOAD FORMAT TRK CMND.
4B80 CD8A4B CALL DSK$EX ; CALL DISK EXECUTIVE.
4B:=::3 CD444B CALL DSI<$OK ;SWITCH DD MEM OUT.
4B86 3A5F4C LDA BT$STS ;LOAD FORMAT STATUS.
4B89 C9 RET ; FORMAT EXIT.

;******************************************************
; DOUBLE D EXECUTION SUBROUTINE *
;******************************************************

;*******( COMMAND BLOCK TO DOUBLE D AND EXEC >*********

4B8A 325:34C: DSI<$EX: STA BT$CMD ; STORE DCM COMMAND.
4B8D 010700 LXI B,7 ;NMBR BYTE TO MOVE.
4B90 117003 LXI D,DD$CBT ; COMMAND BYTE OFFSET.
4B93 2A4000 LHLD D$ADDR ;DD :=;YS ADDRESS.
4B96 19 DAD D ;HL NOW PTS CMND BU<.
4B97 EB XCHG ;NOW ADDR IN DE.
4B98 21584C LXI H,BT$CMD ;BIOS CMND BLOCK.
4B98 CD414C CALL BLOCK ; PERFORM BLOCK MOVE.
4B9E 3E02 MVI A,DC$INT ;LOAD DD INTERRUPT.
4BAO D343 OUT D$PORT ;!SSUE DD INTERRUPT.

;*******( WAIT FOR DOUBLE D HALT >*********************

4BA2 3A4200 LDA D$HALT ;LOAD HALT BIT MASK.
4BA5 47 MOV B,A ;MASK IN B REGISTER.
4BA6 DB4:::: DSK$WT: IN D$PORT ; READ DD STATUS.
4BA8 AO ANA B ;TEST HALT* FLAG.
4BA9 C2A64B ,.JNZ DSK$WT ;TEST UNTIL HALTED.

;*******( GET DOUBLE D STATUS >************************

4BAC 3EOl
4BAE D::::43
4BBO EB
4BBl 7E
4BB2 1·-'..:.

4BB3 A7
4BB4 C9

MVI
OUT
XCHG
MOV
STAX
ANA
RET

A,DC$SIN
D$PORT

A,M
D
A

;SWITCH DD INTO SYS.
; ISSUE HARDWARE CMND.
;EXCHANGE SRC/DSTN.
;STATUS INTO A REG.
;STORE STATUS BYTE.
;TEST FOR ERRORS.
;RETURN TO CALLER.

;******************************************************
; LOG-ON SET DISK PARAMETER BLOCK *
;******************************************************

;*******( CHECK IF LOG-ON REQUESTED >******************

4BB5 3A644C
4B8:=: E601
4BBA C2444B

LOG$ON: LDA
ANI
,JNZ

LCIl3$RO
00lH
D:;I<$OK

;CHECK LOG REQUEST.
;LOG ON BIT TEST.
;RETURN, NO LOG-ON.

;*******< READ IDENTITY SECTOR >***********************

4BBD 22624C
48CO :~:EOl

4BC2 D343

:3HLD
MVI
(JUT

DT$PTR
A, DC$::;; IN
D$PORT

;STORE DRV TBL PNTR.
;SWITCH DD INTO SYS.
; ISSUE HARDWARE CMND.



4BC4 3EOO
4BC6 CD::::A4B
4BC:9 C:AD24B
4BCC 210000
4BC:F C:34A4B

MVI
CALL
,JZ
LXI
.JMP

A, DC$LOC.~
[6K$EX
LOG$CK
H,O
D:::;K$ER

;LOAD DCM LOG-ON CMND.
;PERFORM DISK OP.
;GO TO LOGON ERROR.
;ERROR, BAD LOG ON.
;B10:::; EXIT.

;*******< CHECK FOR JADE ID >**************************

4BD2 118003 LOG$CI<: LXI D,DD$BUF ;DD BUFFER OFF:::;ET.
4BD5 2A4000 LHLD D$ADDR ;DD :::;Y:;:; ADDRE:::;:;:;.
4BD8 19 DAD D ; HL NOW PNT:::; BUFFER.
4BD9 11E14C LXI D, ,..lADE I D ;DE PNT:::; BICI:::; ID.
4BDC 0608 MVI B, I D$~::;ZE ; :::;ET LABEL :::; I ZE.
4BDE 1A13 L()(i$ I D: LDAX D! INX D ; C£T LABEL CHARACTER.
4BEO BE23 eMF' M! INX H ; DCIES ID ~::;ECTOR MATCH.
4BE2 C20F4C ...INZ LCi3740 ; A~;:::;UME DI:::;KETTE 3740.
4BE5 05 DC:R B ; DECREMENT COUNT.
4BE6 C2DE4B ,..INZ LOG$ID ; CHECK IF ANCHHER C:HR.

;*******< DISKETTE CONTAINS ID >***********************

4BE9 CD2E4C
4BEC CD364C
4BEF 01A003
4BF2 2A4000
4BF5 09
4BF6 010FOO
4BF9 CD414C
4BFC 11B103
4BFF 2A4000
4C02 l''i1
4C03 7E
4C04 E604
4(:06 CC244C
4C:09 2A624C:
4COC C3444B

CALL
CALL
LXI
LHLD
DAD
LXI
CALL
LXI
LHLD
DAD
MCIV
ANI
C:Z
LHLD
,..IMP

TRNONE
DPB$AD
B,DD$DPB
D$ADDR
B
B,DPB$SZ
BLOCK
D,DD$DDF
D$ADDR
D
A,M
04H
TR3740
DT$PTR
DSK$OK

; A~;SUME DDEN::::.
;GET DPB ADDR IN DE.
;DPB ADDR OFFSET.
;DD SYSTEM ADDRESS.
;HL NOW AT ID OPB.
;DPB SIZE IN BYTES.
;MOVE INTO DPB.
;ID DTA DNS OFFSET.
; DD SY~;TEM ADDR.
;HL POINTS FLAGS.
; LOAD FLACiS.
;TEST DATA DENSITY.
;IF 0 USE 3740 TRN.
; RELOAD PCI INTER.
; EX I T B10:::; .-'UMP.

;*******< ASSUME 3740 DISKETTE >***********************

4COF CD244C
4C: 12 CD364C:
4C15 010FOO
4C18 217F4C
4C:1B CD414C:
4C: 1E 2A624C:
4C21 C3444B

LG3740: CALL
C:ALL
LXI
LXI
CALL
LHLD
,..IMP

TR:3740
DPB$AD
B, DF'B$:::;Z
H, :3D$PBK
BLOCK
DT$PTR
D~::;K$OK

;SET SECTOR TRANSLATE.
;SET REGISTER DE.
;DPB SIZE IN BYTES.
;ADDRESS OF BLK IMAGE.
;MOVE INTCI DPB.
;RELOAD POINTER.
; EX IT BIO:::; ,JUMP.

;*******< SET 3740 SECTOR TRANSLATION >****************

11654C
2A624C
7 °-:,0_'

4C24
4C27
4C2A
4C2B 23
4C2C 72
4C2D C9

TR3740: LXI
LHLD
MOV
INX
MOV
RET

D, ::::DTRAN
DT$PTR
M,E
H
M,D

;SECTOR TRAN TBL ADDR.
;ADDR DISK PARA HDER.
;LOW ORDER ADDR.
;POINT NEXT BYTE.
;HIGH ORDER ADDR.
;RETURN TO LOG USER.

;*******< SET NO SECTOR TRANSLATION >******************

4C2E AF
4C2F 2A624C:

TRNIJNE : XRA
LHLD

A
DT$PTR

;ZERO A REGISTER.
;ADDR OF PARA HDER.



4C32 7'7
4C~::~: 2:3
41.:::34 77
LJ.C:~:~; C9

M(J'v
INX
Me:r'.)
RET

M,A
H
M,A

;ZERO LOW ORDER ADDR.
; NEXT BYTE.
; ZERO HIGH BYTE.
;RETURN TO LOG USER.

;*******( GET DRIVE PARA BLK ADDR >********************

4C36
4C39
4C3C:
4C3[1
4C:::E
4C3F
4C40

2A624C:
110AOO
1':-/

:';E

DF'B~;AD : LHLD
LXI
DAD
MOV
INX
MOV
RET

DT$PTR
D, 10
D
E,M
H
[I,M

;ADDR DISK PARA HDER.
;DPB TBL PNTR OFFSET.
;NOW AT DPB PNTR.
;LOW ORDER ADDR.
;NEXT BYTE.
;HIGH ORDER ADDR.
;RETURN TO LOG USER.

;******************************************************
; BLOCK MOVE SUBROUTINE - l80 LDIR WILL FUNCTION HERE *
;******************************************************

4C41 7E23 BLOCK:
4C43 1213
4C45 OB7::::B 1
4C48 C2414C:C9

MOV
::::;TAX
DCX BI
,JNl

A,M' INX H
D' INX D
MOV A, B I ()RA C
BLOCK! RET

;GET EACH BYTE.
;STORE EACH BYTE.
;DEC LENGTH (MAX 64K).
;FINISH BLOCK AND RET.

;******************************************************
; MESSAGE DISPLAY ROUTINE - HL REG POINTS TO STRING *
;******************************************************

4CAC 7E
4C4D FE24C::::
4C50 4FCDOCFO
4C:54 2:3C34C4C

MOV
C:F'I
MCW
INX

A,M
EOM~

C:, A I CALL
H ~ ,JMP

Rl
C:N::::;$CrT
M::::;Ci$C:rT

;LOAD CHARACTER/BYTE.
;EXIT IF TERMINATOR.
;DISPLAY CHARACTER.
;REPEAT FOR NEXT BYTE.

;******************************************************
; DOUBLE D - DCM COMMAND BLOCK BUFFER *
;******************************************************

4C58 00 BT$C:MD: DB 0 ; DC:M COMMAND.
4C59 00 BT$DRV: DB 0 ;DRIVE NUMBER.
4C5A 00 BT$TRK: DB 0 ; TRACT: NUMBER.
4C5B 00 BT$:::::EC: DB 0 ; ::::;ECTOR NUMBER.
4C5C 00 BT$::WO: DB 0 ; ::::;PARE BYTE O.
4C5D 00 BT$C:HR: DB 0 ;LI::::;T CHARACTER.
4C5E 00 BT$Mcm: DB OOOOOOOOB ; MODE CONTRCIU:; .
4C5F 00 BT$:3T::::; : DB 0 ; CCIMMAND STATU:;.

;******************************************************
; BIOS VARIABLE STORAGE *
;******************************************************

4C:60 0000
4C62 0000
4C:t.4 00

BT$DMA: DW
DT$PTR: DW
LOCi$RO: DB

o
o
o

;SYSTEM TRANSFER ADDR.
;DRIVE TABLE POINTER.
;LOG ON REQUEST REG.

;******************************************************
; DOUBLE D - MEMORY ASSIGNMENTS (40-4F HEX) *
;******************************************************

0040
0042 =

D$AD[lR
D$HALT

EC!U
ECrU

0040H
0042H

;[lD SYSTEM WINDOW ADDR POINTER.
;DD HALT STATUS MASK LOCATION.



;******************************************************
; 3740 FORMAT PARAMETERS ******** CP/M SINGLE DENSITY *
;******************************************************

;*******< SINGLE DENSITY CP/M SECTORING >**************

4C65 01070D1319SDTRAN: DB
4C6F 090F150208 DB
4C79 1218040AI0 DB

0IH,07H,ODH,13H,19H,05H,OBH,IIH,17H,03H
09H,OFH,15H,02H,08H,OEH,14H,IAH,06H,OCH
12H,18H,04H,OAH,10H,16H

;*******< DEFAULT DISK PARAMETER BLOCK >***************

4C7F lAOO S[I$PBI(: DW 2(:. ; ::::;EC:TCrRS PER TRAC:K.
4C81 03 DB :.:: ; BLC)CK SHIFT FACTCIR.
4C82 07 DB 7 ; BLOCK MA:;:;K.
4C83 00 [lB 0 ;NULL MASK.
4C84 F200 DW 242 ;DISK SIZE - 1.
4C86 ::::FOO DW 63 ; DIRECTORY MAX.
4C88 CO DB 11000000B ;ALLOC O.
4C::==';' 00 DB 0 ;ALLOC 1.
4C8A 1000 DW 1t, ; C:HECK ::;;1 ZE.
4C:8C 0200 DW ,-. ; TRAC:K CIFFSET...::

;******************************************************
; ZERO PAGE IMAGE - BLOCK MOVED TO BASE PAGE *
;******************************************************

4C8E C:30:34A
4C91 00
4C92 00
4C93 C3063C

B:::::$ I MG : .JMP
ICI$IMG: DB
DF$IMG: [lB

,JMP

BIOS+03H
IOBYTE
DF$DRV
BDCJS+06H

;WARM BOOT VECTOR.
;1/0 BYTE IMAGE.
;DEFAULT DRIVE IMG.
;BDOS CALL VECTOR.

;******************************************************
; MESSAGES *
;******************************************************

4C96 ODOAODOA MSG$SO: DB
4C9A 4A41444520 DB
4CB2 3230 DB
4CB4 4B2043502F DB

4CCB ODOA434350MSG$LE: DB

C:R, LF, CR, LF
~JADE COMPUTER PRODUCTS~,CR,LF

~O~ + CPM$NK / 10,~0~ + CPM$NK MOD 10
~K CP/M 2.2 DDBIOS2~,CR,LF,CR,LF,EOM

CR,LF,~CCP/BDOS LOAD ERROR~,EOM

OOOA = LF E';!U OOAH ; ASC:I 1 LINE FEED.
OOOD = CR EC!U OODH ;CARRAIGE RETURN.
0024 = ECIM EOU ,"$'" ;END OF STRING.
OOlA = CNTL$Z ECW 01AH ; CCJNTRCrL - Z (ECJF> .

;******************************************************
; ID LABEL DEFINITIONS *
;******************************************************

4CEl 4A61646520JADEID: DB
0008 = I[I$SZE EOU

.,' ,JADE DD ",
$-,JADEID

;ID LABEL.
; LABEL ::::; I ZE.

;******************************************************
; DRIVE PARAMETER HEADER AREA *
;******************************************************



4CE9 0000 DO$DPH: DW 0 ; :::;ECTCiF, TF<AN TBL.
4CEB 0000 Dl..J 0 ; :::;CRATCH AREA.
4CED 0000 DW 0 ; :::;CRATCH AREA.
4CEF 0000 DW 0 ; :::;;CRATCH AF:EPt.
4CT 1 004E DW DIRSBF ; DI F:ECTORY BUFFER.
4C:F3 :::;:04E Dt-J DOS[JPB ;DRIVE F'ARAM BU=::.
4CP:i B04E Dl.J DOSCH~=:: ;DRIVE CHANGE BLK.
4CF7 :::;:F4E DW DO$ALL ;DRIVE ALLOC:AT I ON.

IF ( l-N$DF:V:::;; ) :::;:HF: 1""'-'
4CF9 000OOOOOOOD1SDPH: DW 0,0,0,0
4DOl 004ED04E Dt,..J DIRSBF,Dl$DF'B
4[105 004FDF4E DW D1SCHK,D1SALL

ENDIF

IF ( 2--NSDRVS ) ::::HR 15
D2SDPH: DW 0,0,0,0

Dt,..J DIRSBF,D2SDPB
DW D2SC:HK, D2SALL
ENDIF

IF ( 3-NSDRV:::;; ) :::;:HR 15
D:3SDPH: DW 0,0,0,0

Dt,..J DIRSBF,D3$DPB
Dl..J D3SCHK,D3SALL
ENDIF

4EOO =
00F7 -

4D09

;******************************************************
; BIOS PROGRAM AREA REMAINING *
;******************************************************

BI O:::;:SU EG!U BIO:::;; + I<SB ;BEGIN SCRATC:H AREA.
BIOS$F EOU BIU::;;$U - S ; NUMBER OF BYTES FREE.

IF BIO:::;$F SHR 15 ;TEST PRoe; OVERFLOt,..J.
ERROR EG'U 1/0 ; GENERATE ERROR.

ENDIF

FSAREA: D:::; BIOS$F ; U:::;E UP PROG AREA.

;******************************************************
; DIRECTORY BUFFER AREA - BEGINNING OF SCRATCH AREA *
;******************************************************

4EOO DIR$BF: D:::; SEC:$SZ

;******************************************************
; DRIVE TABLE ENTRY - SIZES *
;****~.*************************************************

OOOF = DPBS:;Z EG!U 15 ; PARAMETER BLOC:K :::;IZE.
0021 = ALLSSZ EG!U "J"":' ;ALLOCATION INFO :;::IZE.0_'_'

0020 = CHKS:;Z EOU .-:,.-:. ; CHAN(:;ED DI:::;:I< ::::C:RATCH."_'..L.-

;******************************************************
; DRIVE TABLES - SCRATCH AREAS *
;******************************************************

4E::::0
4E:=:F

DOSDF'B: D::::
DOSALL: D::::

DF'BS:::: Z
ALLS:::;Z

;DISK PARAMETER BLOCK.
;DISK ALLOCATION INFO.



4EBO DO$CHK: D:3 CHK$::;;Z ; DI9::: C:HANGED :;:;CRATCH.

IF ( 1-N$DRV:=; ) :;:;HR 15
4EDO D1$DPB: D:::; DPB$:::;Z ; DI ::::1< PARAMETER BLOCK.

4EDF D1$ALL: D:=; ALL$SZ ; DI SI< ALLOCATION I NFC).

4FOO D1 $CHI<: DS CHK$SZ ; DI:::;K CHANGED SCRATCH.
END.IF

IF (2-N$DRVS) :=:HR 15
D2$DPB: D'=' DPB$SZ ;DISI< PARAMETER BLOCK.

--'
D2$ALL: D:=; ALL$SZ ; DISI< ALUJCATION INFO.

D2$CHt<: DS CHK$:::;Z ;DISI< CHANCiED SCRATCH.
ENDIF

IF ( :::;:-N$DRVS ) SHR 15
D:3$DPB: DS DPB$:::;Z ;DISK PARAMETER BLOCK.
D:':::$ALL: D:=; ALL$SZ ;DISK ALLOCATION INFO.

D3$CHK: [I:::; CHI<$SZ ; DEW: CHANGED ::;;CRATCH.
ENDIF

4F20
*

;******************************************************
END
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;******************************************************
*PROGRAM ID: DISK CONTROLLER MODULE *
*VERSION: 2.2 8" RELEASE 2A *
*;******************************************************

; *
PRESENTED BY: JADE COMPUTER PRODUCTS INC. *

4901 W. ROSECRANS BLVD. *
; HAWTHORNE, CALIFORNIA *
; 9()250, IJ. ~=;. A. *
; *
;******************************************************
; *
; WRITTEN BY: STAN KRUMME *
; *
;******************************************************
; THE DISK CONTROLLER MODULE (DCM2) EXECUTES INTERNAL *
; TO THE JADE DOUBLE D DISK CONTROLLER BOARD. THIS *
; PROGRAM PROVIDES 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 THIS *

; IDENTITY SECTOR IS NOT PRESENT ON THE DISKETTE, *
IT IS AS=;:;UMED 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. *

;******************************************************

;******************************************************
; DISK CONTROLLER MODULE IS COMMAND COMPATABLE WITH *

THE FOLLOWING WESTERN DIGITAL CONTROLLER CHIPS. *
DOUBLE D USER SWITCH 0 (UO OR RO) MUST BE SET TO *
INDICATE THE CONTROLLER"CHIP DATA BUS POLARITY. *

;******************************************************
CONTROLLER IC USER SWO *
------------- -------- *
FD1791-02 (01) CLOSED *
FD1793-02 (01) OPENED *
FD1795-02 CLOSED *
FD1797-02 OPENED *

;******************************************************
THE FD1795-02 AND FD1797-02 PROVIDE ENHANCED SINGLE *

; DENSITY PERFORMANCE IN THAT THESE CHIPS ARE FULLY *
; COMPATABLE WITH FD1771-01 3740 FORMATS. *
;****************************************************~w
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;******************************************************
THE FOLLOWING IS A LIST OF THE INTERNAL 1/0 ADDRESS *
ASSIGNMENTS. THESE PORTS AND CONTROLS CAN ONLY BE *
USED BY THE ONBOARD Z80A. THESE PORTS AND CONTROLS *
ARE NOT IN THE S100 BUS ADDRESS SPACE. *

;******************************************************

;*******( CONTROLLER PORT ASSIGNMENTS )****************

0000
0000
0004
0004
0005
0006
0007

BL.STS -- OOOH ; BOARD STATUS PORT.
BL.CTL -- OOOH ; BOARD CONTROL PORT.
WD.CMD -- 004H ;179X COMMAND REGISTER.
WD.STS -- 004H ;179X STATUS REGISTER.
WD.TRK -- 005H ;179X TRACK REGISTER.
WD.SEC -- 006H ;179X SECTOR REGISTOR.
WD.DTA -- 007H ;179X DATA REGISTER.

;*******( CONTROLLER FUNCTION ASSIGNMENTS >************

0008
0010
0020
0040
0080

XP.STP -- 008H ; ISSUE STEP PUL~;E.

XP.MTO -- 010H ; MOTOR TURN OFF.
XP.IRR -- 020H ;S100 INT-REG! RESET.
XP.MTX -- 040H ; MOTOR TIME EXTEND.
XP.DSH -- OSOH ; DATA :;YNC HOLD.

;******************************************************
; THE FOLLOWING LIST ASSIGNS EACH BIT POSITION AND *
; FUNCTION OF THE BOARD CONTROL PORT (BL.CTL). *
;******************************************************

; ******* ( BIT ASSIGNMENTS >****************************

0001 BC.DSA -- 00000001B ;DRIVE SELECT A (2*0) .
0002 BC.DSB -- 00000010B ;DRIVE SELECT B (2* 1) •
0004 BC.DSE -- 00000100B ;DRIVE SELECT ENABLE.
OOOS 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.PCB -- 10000000B ;PRECOMP SELECT B.

; ******* ( FUNCTION ASSIGNMENTS )***********************

OOO:~:

0000
0010
0040
OOSO
OOCO
0020
0020

BC.DSN
BC.SDS
BC.DDS
BC.PCH
BC.PCM
BC.PCL
BC.SDI
BC.INW

BC. DSA! BC. m:;B
o
BC.DDE
BC.PCA
BC.PCB
BC.PCA!BC.PCB
BC.DAS
BC.DAS

;DRIVE NMBR MASK.
; SINGLE DEN~== I TY .
; DOUBLE DEN:::; I TY .
;PRECOMP - HEAVY.
;PRECOMP - MEDIUM.
;PRECOMP - LIGHT.
;SELECT SIDE ONE.
;STEP INWARD DIRG.

;******************************************************
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;******************************************************
; THE FOLLOWING LIST DEFINES EACH BIT AND FUNCTION OF *
; THE BOARD STATUS PORT (BL.STS). *
;******************************************************

0001 B~:;:. U=:::O -- 00000001B ; USER SWITCH O.
0002 B=:;:. US1 -- 00000010B ; U:3ER SWITCH 1.
0004 B~;. T:=:T -- 00000100B ; TE~;T MODE :::;W ITCH.
OOO:=: B::;:. INT -- 00001000B ;HOST INT RErJUEST.
0010 B::;:. EIA -- 00010000B ;EIA :3IGNAL LEVEL IN.
0020 BS.MOF -- 00100000B ; MOTOR CJFF INIDCATOR.
0040 BS.TSD -- 01000000B ;TWO SIDED DRIVE FLAG.
0080 BS.DCN -- 10000000B ;DISK CHANGE INDICATOR.

;******************************************************
; THE FOLLOWING IS A LIST OF COMMAND CODES ISSUED TO *
; THE 179X-02 DISK CONTROLLER. *
;******************************************************

001:=: DC.HDL -- 00011000B ; SEEK/LOAD RW HEAD.
0010 DC.HDU -- 00010000B ; SEEI<I UNLD RW HEAD.
0088 DC.RDS -- 10001000B ;READ :=:ECTOR.
00A8 DC.WRS -- 10101000B ;WRITE SECTOR.
OOFO DC.WRT -- 11110000B ;WRITE TRACK FORMAT.
OOCO DC.RDA -- 110000008 ;READ TRAC¥: ADDRESS.
OODO DC.STS -- 11010000B ;SET TYPE 1 STATUS
00D8 DC.IFI -- 11011000B ; FORCED INTERRUPT.

;******************************************************
; THE FOLLOWING LIST CONTAINS ALL THE MASKS USED TO *
; TEST THE 179X-02 STATUS CODES (PORT WD.STS). *
;******************************************************

009D DM.RER -- 10CJ11101B ; READ ERROR TEST.
OOFD DM.WER -- 11111101B ;WRITE ERROR TEST.
OOE4 DM.FER -- 11100100B ; FORMAT ERROR TEST.
0004 DM.TKO -- 000001008 ; TRACK 0 TEST.
0020 DM.HDL -- 001000008 ; HEAD LOAD TEST.
0080 DM.DNR -- 100000008 ;DRIVE NOT READY.
0004 DM.LDE -- 00000100B ; LOST DATA ERROR.

;******************************************************



TDL laO CPIM DISK ASSEMBLER VERSION 2.21
DISK CONTROLLER MODULE CDCM2>
MEMORY ASSIGNMENTS

PAGE 4

;******************************************************
; THE FOLLOWING LIST DEFINES INTERNAL MEMORY. *
;******************************************************

;**********C BASE ADDRESS FOR DCM >********************

1000 BASE 1000H

;**********C MEMORY BANKS >****************************

1000
0400
1400

BANK.O
BANI<.L
BANK. 1

BASE+OOOOH
0400H
BANK.O+BANK.L

; BAN~::: 0 DEF I NED.
;BANK LENGTH.
;BANK 1 DEFINED.

1000
1008
1010
1018
1020
1028
1030
1038

;***********C RESTART VECTORS >************************

RST.O -- BANI<.O+OOOOH ; RESTART O.
RST.l -- BANI<.0+0008H ; RESTART 1.
RST.2 -- BANK.0+0010H ; RESTART 2.
RST. :3 -- BANI<.0+0018H ; RESTART .-.

-.=0.

RST.4 -- BANK.0+0020H ; RESTART 4.
RST.5 -- BANK.0+0028H ; RESTART E::"

~I.

RST.6 -- BANI<.0+OO:30H ; RESTART 6.
RST.7 -- BANK.0+0038H ; RESTART 7.

;**********< INTERRUPT VECTORS >***********************

1038
1066

HR.INT
NM.INT

RST.7
BANI<.0+0066H

;MASI<ABLE.
; NON MA~;I<ABLE.

;**********< 1/0 COMMUNICATION >**********************

1370
1370
1370
1380
1700
1708

10. BLI<
TP.STK
CMD.BK
BUF.BG
FMT.BG
FMT.PS

BANI<.0+0370H
IO.BLK+OOOOH
10. BLI<+OOOOH
10. BLI(+0010H
BANI<. 1+O;:::OOH
FMT.BG+0008H

;1/0 BLOCK BEGIN.
; TOP OF STACY.
;COMMAND BLOCK.
; :3ECTOR BUFFER.
;FORMAT BUFFER.
;FORMAT PROGRAM.

;******************************************************
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;******************************************************
WAIT U:; A "RESTART" TCI THE TIMER =3UBROUTINE ENTRY. *

; THIS SUBROUTINE PROVIDES MOST OF THE TIMING USED BY *
; THE DOUBLE D CONTROLLER. *
;******************************************************

.DEFINE WAIT = [
R=::;T 1 ]

;******************************************************
; ASSEMBLER DIRECTIVES *
;******************************************************

• PABS
.PHEX
. XLINI<

;ABSOLUTE ADDRESSING .
; INTEL HEX OBJECT FILE.
;NO LINKAGE REQUIRED .

;******************************************************
; TENTH MILLESECOND TIMING CONSTANTS / 0.2 MS FOR 5" *
;******************************************************

0019
001C

TMR.FC
TMR.NC

0019H
001CH

;TIMING CONSTANT, FIRST PASS.
;TIMING CONSTANT, REPEAT PASS.

;***************************************************;
BAUD RATE GENERATOR - TIMING CONSTANTS ~

;******************************************************
BAUDRATE US/BIT :=:" SYS 5 " SYS *
-------- ------ ------ ------- *

19200 52.1 ." N. A. *
9600 104.2 25 9 *
4800 208. :.:: 57 25 *
2400 416.6 121 57 *
1200 :=::33.:3 248 121 *
600 1666.6 N.A. 248 *

;******************************************************

0019 BAUD.C .-.It:'"
"'::'._1. ; BAUD RATE C(mSTANT 9600 8".

;******************************************************
; ERROR REC:OVERY VALUES *
;******************************************************

0005 RTY.SK -- JC:" ; REPelSI T ION R/W HEAD ON RETRY.~f

0009 RTY.LS -- 9 ; LA=3T REPEATED RETRY.

001A TRK.OB -- 26 ;AT FIRST THIRD TRACI< OF DISK.
0034 TRK.IB -- c:"'-' ;AT ::;::ECOND THIRD TRACK.__fL

;******************************************************
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;******************************************************
THE FOLLOWING AREA IS THE INITIAL START JUMP TABLE. *
THE FIRST JUMP IS EXECUTED WHEN THE ONBOARD Z80A IS *
RESET. THE SECOND JUMP IS THE DCM ENTRY FROM A *
BOOTSTRAP LOADER. THIS ENTRY ASSUMES DCM HAS BEEN *
LOADED INTO DOUBLE D BANK 1 BY THE LOADER ROUTINE. *
THE LAST TWO BYTES HOLD THE JUMP ADDRESS USED BY *
RESTART INTERRUPT ROUTINE AT BANK 0 + 0380H. *

;******************************************************

1000

1000
1003
1006

C3 0000
C3 1780
1041

.LOC

....IMP

.-'MP
HR.VEC: .WORD

RST.O

o
INIT.B+BANK.L
X.CUTE

;MODULE BEGINNING.

;NOT IMPLEMENTED .
;BOOTSTRAPPED ENTRY .
;HOST INTERRUPT VECTOR.

;******************************************************
THE FOLLOWING SUBROUTINE IS THE ENTRY POINT FOR THE *
DISK CONTROLLER TIMING MODULE. THIS MODULE PROVIDES *
DELAYS WHICH ARE MULTIPLES OF 100 MICROSECONDS. THE *
CONTENTS OF REGISTER PAIR DE DETERMINES THE TOTAL *
PER I OD. (DELAY = (DE ) * 100 MI CRCJ::::EC:ONm:; ) . TH I =::: *
SUBROUT I NE I S ENTERED BY THE MACRO II WA I Til. *

;******************************************************

1008 .LOC RST.l ;TIMING ENTRY POINT.

1008 0619 MVI B,TMR.FC ;FIRST TICK CONSTANT.
100A 10FE D.-'NZ ; AUn:r DEC UNTIL ZERO.
100C C-::. 1074 .-'MP TICK.E ; .JUMP TO TICK ENTRY.'~'

;******************************************************
THE FOLLOWING SECTION IS THE DISK DRIVE TIMING AREA.*

; THE TIMES ARE SET FOR THE SHUGART SA800. THIS AREA *
; SHOULD BE MODIFIED FOR THE END USERS DRIVE TYPE. *
;******************************************************

;*******( TIMING VALUES IN 0.1 MS )********************

1010

1010
1012
1014
1016

015E
0050
0050
0001

.LOC

TM.HLD: .WORD
TM.STP: .WORD
TM. AL:=;: . WORD
TM.MTO: .WORD

RST.2

35()
80
80
1

;HEAD ENGAGE TIME.
;STEPPER INTERVAL.
;AFTER LAST STEP.
;MOTOR START UP.

;******************************************************
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;******************************************************
THE FOLLOWING SUBROUTINE PROVIDES THE R/W HEAD CNTL *
FUNCTION. AS THE FD179X-02 DOES NOT OFFER THIS *
EXPLICIT COMMAND, THE SEEK COMMAND (TYPE-I) IS USED *
WITH THE HEAD LOAD BIT SET I RESET. THE DESTINATION *
TRACK IS SET EQUAL TO THE TRACK REGISTER TO BYPASS *
THE FD179X-02 STEPPING FUNCTION. PLEASE REFER TO *
THE FD179X-02 FLOW-CHART FOR TYPE-l COMMANDS. *

;******************************************************

1018
lOlA
101C
101E
101F
1020
1022

FDEI
01305
D307'
78
A0:).'
D304
18FE

EX.HCF: POP
IN
OUT
MCN
XRA
OUT
.jMPR

Y
WD.TRK
WD.DTA
A,B,-.
WD. C:MD

;RETURN ADDR IN REG Y.
;READ PRESENT TRACK.
;SET DESTINATION TRK.
;LOAD TYPE-l COMMAND.
;INVERT (1791-01).
; I S~::;UE COMMAND.
;WAIT FOR INTERRUPT .

;******************************************************
THE FOLLOWING SUBROUTINE UPDATES THE FD179X-02 *
STATUS PORT TO REFLECT CURRENT TYPE-l STATUS CODES. *
NOTE: THIS IS A TYPE-4 COMMAND WITH NO INTERRUPT *
CONDITIONS SET. *

;*****************************************************~

1024
1026
1027
1029
102A
102B
102C
102D
102F
10:30

3EDO
A''::/

D304
E3
E3
E:3
E::::
DB04
A9
CCJ

EX.ST~;: MVI
XRA
OUT
XTHL
XTHL
XTHL
XTHL
IN
XRA
RET

A, DC. :;:;TS
.-.
WD.CMD

WD.STS
C

;LOAD SET-STATUS CMND.
;INVERT (1791-01).
; I SSUE COMMAND.
;PAUSE FOR FD179X-02.
;PAUSE MORE.
;PAUSE STILL MORE.
;PAUSE LAST TIME.
; INPUT STATUS PORT.
;INVERT (1791-01).
;RETURN TO USER.

;******************************************************
THE FOLLOWING SECTION IS THE MASKABLE INTERRUPT *
ROUTINE. THIS ROUTINE IS EXECUTED WHEN RESTARTING *
THE Z80 FROM A HALT. THE FUNCTIONS ARE RESET THE *
DOUBLE DINT REQ FLIP-FLOP, PUT THE INTERRUPTED *
ADDR I N REG DE, AND .jUMP ADDRESS AT II HR. VEC ". *

;******************************************************

1038
103::::
103A
10313
103E

DB20
Dl
2A 1006
E9

.LOC
IN
POP
LHLD
PC:HL

HR.INT
XP. IRR
D
HR.VEC

;HOST INTERRUPT ADDR.
;RESET INTERRUPT REQ FF
;PURGE INTERRUPTED ADDR
;LOAD RETURN ADDRESS
;JUMP RETURN ADDRESS

;***************************************************~
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;******************************************************
THE FOLLOWING SECTION HALTS EXECUTION OF THE *
ONBOARD l80A PROCESSOR. 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. *

;******************************************************

103F
1040

FB
76

FETC:H: EI
HLT

;ENABLE INTERRUPT START
;HALT ON-BOARD PROCESSOR

;******************************************************
THE FOLLOWING SECTION GAINS CONTROL AFTER THE DISK *
CONTROLLER IS INTERRUPTED FROM THE HALT CONDITION. *
THIS SECTION BRACNCHES TO THE INDIVIDUAL COMMAND *
ROUTINES. THE COMMAND TABLE CONTAINS THE ADDRESSES *
FOR THIS DISTRIBUTION. *

;******************************************************

1041
1044
1046
1047
1049
104A
1040
104E
104F
1050
1051
1052

3A 1370
E607
87
1600
5F
21 105:3
19
5E
23
56
EB
E9

X.CUTE: LDA
ANI
ADD
MVI
MOV
LXI
DAD
MOV
INX
MOV
XCHG
PCHL

CB.CMD
CM.MSK
A
D,O
E,A
H,CM.DTA
D
E,M
H
D,M

;LOAD HOST COMMAND.
;MASK ANY OPTIONS.
;GET 2*A VALUE.
;ZERO D REGISTER.
;DE NOW TABLE OFFSET.
;LOAD TABLE ADDRESS.
;NOW POINTS TO ENTRY.
;LOW ORDER ADDR LOAD.
;POINT TO NEXT BYTE.
;HI ORDER ADDRESS.
;BRANCH ADDR IN HL.
;BRANCH TO COMMAND.

;******************************************************
; THE FOLLOWING AREA IS THE COMMAND DRIVER TABLE. *
; EACH ENTRY POINTS TO THE COMMAND DRIVER ROUTINE. *
;******************************************************

1053 CM.DTA -- ; COMMAND TABLE.

1053 10AC · . CMOA: • WORD $.LGON ; LOG-ON DRIVE .
1055 107C · . CMl A: . WORD $. READ ; READ SECTOR.
1057 108A · • CM2A: . WORD $.WRIT ;WRITE SECTOR.
1059 1098 • • CM3A: • WORD $. FORM ; FORMAT TRACK.
105B 10C7 · • CM4A: • WORD $.ADDR ;READ ADDRESS.
1050 10CF • . CM5A: . WORD $.LIST ;LIST OUTPUT.
105F 1005 · • CM6A: . WORD $.LSTT ;LIST STATUS.
1061 10E4 • . CM7A: . WORD $. IDLE ; BACKGROUND.

0007 CM.MSK -- 007H ; COMMAND MASK.

;******************************************************
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;******************************************************
THE FOLLOWING SECTION IS THE NON-MASKABLE INTERRUPT *
ROUTINE. UPON 179X-02 COMMAND TERMINATION THE Z80 *
RECIEVES A NON-MASKABLE INTERRUPT. THE STATUS PORT *
IS INTERROGATED AND SAVED (SV.STS). REGISTER IY *
CONTAINS THE RETURN ADDRESS. *

;******************************************************

1066 . U]C NM.INT ; NON-MASI<ABLE INT.

1066 DB04 WD.INT: IN WD.STS ; 13ET 179X STATUS.
1068 A9 XRA ,-, ; INVERT ( 1791 ) .-'

1069 :32 1:334 STA SV.STS ; SAVE STATUS.
106C FDE:3 XTIY ; EXCHANGE CSP)<::>IY.
106E ED45 RETN ; RETURN AT OLD IY.

;******************************************************
THIS SECTION IS THE REMAINDER OF THE TIMING *

; SECTION ENTERED BY A RESTART 1. SEE THAT SECTION *
; FOR THE DESCRIPTION. *
;******************************************************

1070 061C TICK.R: MVI B.TMR.NC ; NORMAL TICK CONSTANT.
1072 10FE D.JNZ ;AUTO DEC UNTIL ZERO.
1074 IB TICI(. E: DCX D ; DECREMENT AMOUNT.
1075 7A MOV A.D ;GET HIGH ORDER.
1076 B:3 ORA E ;AND LOW ORDER.
1077 00 NOP ;TIMING ADJUST.
1078 00 NOP ;TIMING AD.JUST.
107'? 20F5 JRNZ TICK.R ; REPEAT UNTIL ZERO.
107B C9 RET ; RETURN TO USER.

;******************************************************
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;******************************************************
$.READ IS THE READ-SECTOR COMMAND CONTROLLER. *

;******************************************************

107C CD 10EF $.READ: CALL SELECT ; SELECT DRIVE ROUTINE.
107F CD 1131 CALL SEEK ; SEEK TRACK, SET CTLS.
1082 2003 JRNZ · . EX IT ;DRIVE OR SEE~: ERROR.
1084 CD 1204 CALL RD. SEC ; READ DISK SECTOR.
1087 C3 103F • .EXIT: ...IMP FETCH ;GET NEXT COMMAND .

;******************************************************
$.WRIT IS THE WRITE-SECTOR COMMAND CONTROLLER. *

;******************************************************

108A CD 10EF $.WRIT: CALL SELECT ; SELECT DRIVE ROUTINE.
1080 CD 1131 CALL SEEK ; SEEK TRACK, SET CTLS.
1090 2003 ..JRNZ · • EX IT ;DRIVE OR SEEK ERROR.
1092 CD 122F CALL WR.SEC ;WRITE DISK SECTOR.
1095 C3 103F •. EXIT: ...IMP FETCH ;GET NEXT COMMAND.

;******************************************************· $.FORM 1'-· THE FORMAT-TRACK COMMAND CONTROLLER. *, .::>

;******************************************************

1098 CD 10EF $.FORM: CALL SELECT ; SELECT DRIVE NUMBER.
109B 3A 1373 LDA CB.SEC ;LOAD FORMAT FLAGS.
109E DD7702 MOV DV.FLG(X),A ; RESET DRIVE FLAGS.
10Al CD 1131 CALL SEEK ; SEEK TRACK, SET CTLS.
10A4 2003 ..JRNZ • . EX IT ;DRIVE OR SEEK ERROR.
10A6 CD 125A CALL WR.TRK ;WRITE DISK TRACK.
10A9 C3 103F • • EX I T: ...IMP FETCH ;GET NEXT COMMAND.

;******************************************************
; $.LGON IS THE DRIVE LOG-ON COMMAND CONTROLLER *
;******************************************************

10AC
lOAF
lOBO
10B3
10B4
10B7
10BA
10BC
10BF
10Cl
10C4

CD 10EF
AF
32 1372
3C
32 1373
CD 1131
2008
CD 1204
2003
CD 12[17
C3 103F

$.LGON: CALL
XRA
STA
INR
STA
CALL
.-'RNZ
CALL
.-'RNl
CALL

• . EX I T: ...IMP

SELECT
A
CB.TRK
A
CB.SEC
SEEK
• . EX IT
RD. SEC
• . EX IT
LOG. ON
FETCH

;SELECT DRIVE NUMBER.
;ZERO REGISTER A.
;SET TRACK AT o.
;NOW A REG IS 1-
;SET SECTOR TO ID.
;SEEK TRACK, SET CTLS.
;DRIVE OR SEEK ERROR.
;READ ID SECTOR.
;READ ERROR DETECTED.
;LOG ON DISK DRIVE.
;GET NEXT COMMAND.

;******************************************************



TDL Z80 CP/M DISK ASSEMBLER VERSION 2.21
DISK CONTROLLER MODULE (DCM2)
COMMAND CONTROLLERS

PAGE 11

;******************************************************
$.ADDR IS THE READ-ADDRESS COMMAND CONTROLLER. *

;******************************************************

10C7
10C9
10CC

:3EFF
::::2 1377
c:::: 10:3F

$.ADDR: MVI
STA
....IMP

A,OFFH
CB.STS
FETCH

;LOAD ALL ONES.
;STORE ERRORS.
;NOT IMPLEMENTED.

;******************************************************
$.LIST IS A LIST DEVICE COMMAND CONTROLLER. *

;******************************************************

10CF
10D2

CD 12F4
C::.;: 10:3F

$.LIST: CALL
....IMP

LST.OT
FETCH

;SEND CHAR TO LIST.
;GET NEXT COMMAND.

;******************************************************
$.LSTT CHECKS LIST DEVICE STATUS *

;******************************************************

10D5 DBOO $.LSTT: IN BL.STS ;(;ET BOARD STATUS.
10D7 E610 ANI BS.EIA ;TEST READY BIT.
10D9 CA lODE ....IZ •. EX IT ;IF ZERO GOTO EXIT.
10DC 3EFF MVI A,OFFH ; LOAD ALL ONES.
lODE :32 1377 .. EXIT: STA CB.STS ; STORE STATUS.
10El C:3 103F ....IMP FETCH ;GET NEXT COMMAND.

;******************************************************
$.IDLE IS THE IDLE COMMAND CONTROLLER. *

;******************************************************

10E4
10Ec.
10E8
10EA
10EC

DBOO
Ec.08
28FA
DB20
C3 10:3F

$. IDLE: IN
ANI
....IRZ
IN
....IMP

BL.STS
BS.INT
$.IDLE
XP.IRR
FETCH

; INPUT BOARD STATUS.
;CHECK HOST INTERRUPT.
;REPEAT IDLE CHECK •
;RESET INTERRUPT REQ.
;GET NEXT COMMAND.

;******************************************************
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;******************************************************
THE FOLLOWING SUBROUTINE SELECTS REQUESTED DRIVE *
NUMBER 0-3 <A-D). BEFORE DRIVE SELECTION, THE DRIVE *
MOTOR CONTROL STATE IS TESTED AND ENABLED IF NEEDED.*
INDEX REGISTER X IS SET POINTING TO THE REQUESTED *
DRIVE TABLE ENTRY. THE DRIVE IS THEN SELECTED. *

;******************************************************

;*******< MOTOR CHECK ROUTINE )************************

10EF DBOO ::;;ELECT: IN BL.STS ; BOARD LEVEL STATUS.
10Fl E620 ANI BS.MOF ; CHEC:I< MOTOR ~=;TATE .
10F3 DB40 IN XP.MTX ;START OR EXTEND TIMER.
10F5 2:3()5 ....IRZ .. CKDV ;IF WAS ()N, NO STARTUP.
10F7 ED5B 1016 LDED TM.MTO ; MOTOR STARTUP DELAY.
10FB CF WAIT ; PROCiRAMMABLE DELAY.

;*******< NEW SELECTION CHECK )************************

10FC
10FF
1101
1104

3A 1371
E603
DDBEOO
I
~r.

_-0

· . CKDV: LDA
ANI
C:MP
RZ

CB.DRV
BC.DSN
DV.NBR<X)

;LOAD DRIVE NUMBER.
;OET DRIVE NUMBER.
;CURRENTLY SELECTED?
;RETURN IF DRV SAME.

;*******< SET TABLE POINTER )**************************

1105 DD21 1342 LXI X,DV.TBL ;DRIVE TABLE ADDR.
1109 11 0004 LXI D,DV.DES ;DRIVE ENTRY SIZE.
110C 3D · .NEXT: DCR A ; DECREMENT DRV NO.
110D FA 1114 ....IM .. DSL T ;IF S=l EXIT.
1110 DD19 DADX D ;POINT NEXT DRIVE.
1112 18F8 ....IMPR .. NEXT ;TRY THIS DRIVE.

;*******< DESELECT OLD DRIVE )*************************

1114
1116
1119
111C
111E

0610
CD 1018
3A 13:33
E6FB
D300

· . DSL T: MVI
CALL
LDA
ANI
OUT

B,DC.HDU
EX.HCF
SV.CTL
#BC:. DSE
BL.CTL

;LOAD UNLOAD R/W HEAD.
;FD179X-02 TYPE 1 CMND.
;BL.CTL LAST ISSUED.
;DRIVE SELECT DSBLD.
; I S~3UE DESELECT.

;*******< SELECT NEW DRIVE )***************************

1120
1122
1125
1127
1129
112B
112D
1130

E6FC
DDB600
D300
F604
D300
E607
32 1331
C9

ANI
ORA
OUT
ORI
OUT
ANI
STA
RET

#BC:. D:3N
DV.NBR<X)
BL.CTL
BC.DSE
BL.CTL
BC:. DSN ~ BC. DSE
SV.DRV

;STRIP OFF DRIVE NMBR.
;OR IN NEW DRIVE NMBR.
;OUTPUT DRIVE NMBR.
;SET DRV ENABLE BIT.
;ENABLE NEW DRIVE.
;NOW JUST DRIVE ENBLED.
;SAVE DRIVE SELECT.
;DRIVE IS SELECTED.

;******************************************************
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;******************************************************
; THE FOLLOWING SUBROUTINE PERFORMS THE TRACK SEEK *
; OPERATION. AFTER THE SEEK OPERATION, THE DENSITY *
;. AND PRE-COMPENSATION CONTROLS ARE SET. *
;******************************************************

;*******( HEAD LOADING >*******************************

1131
11:34
1136
11:39
113C
11::::E
1141
1145

CD 1024
E(:.AO
FA 1174
C2 1146
0(:.1 :~:

CD 1018
ED5B 1010
CF

CALL
ANI
,...1M
....INZ
MVI
CALL
LDED
WAIT

EX. ~;TS
DM.HDL~DM.DNR

· . NRDY
· • DTA:::;
B,DC.HDL
EX.HCF
TM.HLD

;GET DRIVE STATUS.
;CHECK HEAD AND READY.
;DRIVE NOT READY EXIT.
;BYPASS IF HEAD LOADED.
;HEAD-LOAD COMMAND.
;EXEC FD179X-02 TYPE 1.
;SET HEAD-LOAD DELAY.
;PROGRAMMABLE DELAY.

;*******( DETERMINE TRACK NMBR AND SIDE >**************

1146 DBOO • .DTA:::;: IN BL.STS ; INPUT BOARD STATUS.
1148 E640 ANI B~;. TSD ; TEST DISI< SIDES FLAG.
114A 3A 1:372 LDA C:B. TRI< ; 13ET LOGICAL TRACK NO.
114D 6F MOV L,A ; SAVE LOGICAL TRACI<:.
114E r"-' 1152 ....INZ .• NDBL ; SI<:IP IF NOT DBL SIDl=TI._.....
1151 IF RAR ; DIV BY 2 DOUBLE SII
1152 ........-.. 1:3:35 · • NDBL: STA PH.TRK ; STORE PHYSICAL TRACK".·':-L

1155 67 MOV H,A ; SAVE PHYSICAL NUMBER.
1156 :3A 13:31 LDA SV.DRV ;LOAD DRV NMBR ENABLED.
1159 :3002 ....IRNC · • SIDO ;SKIP NEXT IF SIDE O.
115B F620 ORI Be.3Dl ;OR IN SELECT SIDE 1.
115D 32 1 -,,-,,-. · • SI DO: STA SV.DAS ; STORE DRV AND SIDE EN..,:,...:.-,.;;.

1160 57 MOV D,A ; SAVE DRV AND SIDE EN.
1161 7C MOV A,H ;LOAD PHYSICAL NUMBER.
1162 DD9601 :;:;UB DV.TRK(X> ; TRACK OFFSET TESTED.
1165 2021 ....IRNZ .• SEEK ;IF OFFTRACK, DO SEEK.
1167 DBOO IN BL. STS ; INPUT BOARD STATUS.
1169 E640 ANI BS.TSD ; TEST DISK SIDES FLAG
116B CA 117B ....IZ .. DSID ; GOTO DOUBLE SIDE CTL.

;*******( SINGLE SIDED DISKETTE >**********************

116E
1171

DD7E03
(:3 1lEA

• • SSID: MOV
....IMP

A,DV.CTL(X)
• • EX IT

;GET PREVIOUS CONTROLS.
;SET CONTROLS / EXIT.

;*******( DRIVE NOT READY EXIT >***********************

1174 3EE:() • • NRDY: MVI A,CS.DNR ;DRIVE NOT READY FLAG.
1176 .-..-. 1377 STA CB. sr;:; ; :;:;TORE ERROR STATUS..,:,..:.
1179 A7 ANA A ;SET NOT ZERO FLAG.
117A C9 RET ; ERROR EXIT.

;******************************************************
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;*******< DISKETTE IS DOUBLE SIDED )*******************

117B
117C
117D
117F
1182
1184
1185

7C
A7
283B
DD7E03
E6DF
B °"';·

..:..

C3 llEA

· . DSID: MOV
ANA
.JRZ
MOV
ANI
ORA
..JMP

A,H
A
· . m:::TL
A,DV.CTL<X)
#BC.~:ml

[I

· . EX IT

;GET PHYSICAL TRK NMBR.
;TEST IF TRACK ZERO.
;IF ZERO, RESET CNTLS.
;LOAD OLD DRV CTLS.
;STRIP OFF SIDE CMND.
;OR IN NEW SIDE CMND.
;SET CONTROLS / EXIT .

;*******< SET DIRECTION AND COUNT STEPS )**************

1188 F5 · . SEEK: PUSH PSW ; SAVE REG A AND FLGS.
1189 ED5B 1 ~.-..-. LDED TM.SAW ;STEP AFTER WRITE._·~o

118D CF WAIT ; PROGRAMMABLE DELAY.
118E Fl POP PSW ; RESTORE A AND FLG:=; .
118F 380A ...IRe .. SOUT ;IF CARRY STEP OUT.
1191 6F · . SIN: MOV L,A ; MOVE OFFSET TO L.
1192 3A 13:31 LDA SV.DRV ;DRIVE ~3ELECT BITS.
1195 F620 ORI BC.INW ; SET STEP DIRC IN.
1197 D300 OUT BL.CTL ; OUTPUT CONTROL.
1199 180B ...JMPR •. STEP ; GOTO STEP ROUTINE.
119B ED44 · . SOUT: NEG ; COMPLEMENT OFF~=;ET .
119D FA 11FD .JM .. HOME ; BETTER HOME DRV.
llAO 6F MOV L,A ; MOVE OFF=;:;ET TCI L.
11Al 3A 1331 LDA SV.DRV ; DRIVE SELECT BITS.
11A4 D300 OUT BL.CTL ;SET DIRECTION OUT.
11A6 DB08 • . STEP: IN XP.STP ; ISSUE STEP PULSE.
llA8 ED5B 1012 LDED TM.STP ; STEP DELAY TI l'1E.
11AC CF WAIT ; PROGRAMMABLE DELAY.
11AD 2D DCR L ; DECREMENT ~=;TEPS.

11AE 20F6 .jRNZ · . :=;TEP ; REPEAT OPERATION.
llBO 3A 1332 LDA SV.DAS ; LOAD DRV AND SIDE.
11B3 D300 ()UT BL.CTL ; OUTPUT CONTROL.
11B5 ED5B 1014 LDED TM.ALS ; MORE AFTER LAST STP.
11B9 CF WAIT ; PROGRAMMABLE DELAY.

;******************************************************
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;*******1 CONTROL DETERMINATION )**********************

IlBA .-,/'\ 1372 .DCTL: LOA CB. TRI< ;LOAD LOC;ICAL TRACK.·';;·H ·IlBD FEOI CPI 1 ; COMPARE AGAINST 1.
IlBF 3820 .JRC: • • :::mEN ; TRACK 0 I .=. SDEN:::; .'-'

llCl ::;::E04 MVI A,DF.DTD ; DATA TRI< DEN:::; FLG.
llC:3 C2 llC8 ,JNZ · . DT:::;T ;GOTO TE:3T DEN:=;ITY.
liCe. 3E02 MVI A,DF.TID ;TRACI< 1 DENS FLAG.
llC8 DDA602 · . DT:::;T: ANA DV.FLGIX) ; TEST DEN:3ITY FLAGS.
llCB CA 11El ,JZ · . :;:;DEN ; IF ZERO, THEN :::;DENS.
liCE 3A 1:335 · .DDEN: LDA PH. TRI< ;LOAD PHYSICAL TRACI<.
IlDl FEIA CPI TRI<.OB ; TE:=;T OUT:::; I DE BOUNDRY.
IlD3 06DO MVI B, Be:. DDS! BC. PCL ;DDENS AND LOW PRECCIMP.
IlD5 3:=:c)C: ,JRC •• CTLS ;SET FOR OUTSIDE TRKS.
IlD7 FE34 CPI TRI<.IB ; TEST INSIDE BOUNDRY.
IlD9 0690 MVI B,BC.DDS!BC.PCM ;DDENS AND MED PRECOMP.
IlDB 3806 .)RC •. CTLS ;..JUMP TO CONTROLS SET.
IlDD 0650 MVI B,BC.DDS!BC.PCH ;DDENS AND MAX PRECOMP.
IlDF 1802 .JMPR · .CTLS ; .JUMP TO CONTROLS SET.

llEl 06CO · • :::;DEN: MVI B,BC.SDS!BC.PCL ;SDEN AND PC-LOW.

;*******( SET CONTROL VALUES AND EXIT )****************

liE::::
llE6
llE7
IlEA
llEC
liEF
IlF2
IlF5
I1F8
IlF9
IlFB
IlFC

BO
DD7703
D300
32 1~:33

3A 1:335
DD7701
3A 1:372
AS"!
D305
AF
C9

• • CTLS: LDA
ORA
MOV

• • EX I T: OUT
STA
LDA
MOV
LDA
XRA
OUT
XRA
RET

SV.DAS
B
DV.CTL(X),A
BL.CTL
SV.CTL
F'H.TRK
DV.TRK(X),A
C:8. TRI<
C
WD.TRK
A

;GET DRIVE AND SIDE.
;SET PRECOMP AND DENS.
;SAVE CONTROLS FOR DRV.
;OUTPUT CONTROLS.
;SAVE THESE CONTROLS.
;PHYSICAL TRACK NMBR.
;SET DRIVE TABLE.
;LOGICAL TRACK NMBR.
;INVERT (1791-01).
;SET TRACK REGISTER.
;SET ZERO FLAG.
;RETURN TO CALLER.

;*******( CALIBRATE TRACK NUMBER )*********************

I1FD CD 12A6
1200 CO
1201 C::3 1146

•. HOME: CALL
RNZ
,JMP

HOME.D

•. DTAS

;HOME SELECTED DRIVE.
;EXIT SEEK, HoME BAD.
; NOW SEEI< TRACI<.

;******************************************************
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;******************************************************
RD. SEC IS THE SUBROUTINE THAT INTERACTS WITH THE *
179X-02 DURING READ SECTOR OPERATIONS. THIS SECTION *
INITIATES THE DISK TRANSFER, SERVICES THE CONTROLLER*

; CHIP DURING DATA TRANSFER, AND TERMINATES OPERATION *
WHEN FINISHED. ERROR DETECTION IS IMPLEMENTED AND *
RETRIES ARE EXRCUTED IF DATA ERRORS ARE DETECTED. *

;******************************************************

;*******( INITIALIZE READ OPERATION )******************

1204 AF RD. SEC: XRA A ; ZERO A REGISTER.
1205 32 1330 STA ERR.CT ; ZERO ERROR COUNT.
1208 3A 1373 LDA CB. SEC: ;LOAD SEC:TOR NMBR.
120B A9 XRA C ; INVERT (1791'--01).
120C D306 OUT WD.SEC ;SET SECTOR REGISTER.
120E FD21 1223 • • RTRY: LXI Y, .. NMI ;LOAD NMI VECTOR.
1212 2A 132E LHLD BUF.ST ; BUFFER START.
1215 3E88 MVI A,DC.RDS ; READ SECTOR COMMAND.
1217 A9 XRA C ; INVERT (1791-01).
1218 D304 OUT WD.CMD ; ISSUE READ COMMAND

;*******( DATA TRANSFER LOOP )*************************

121A DB80 • • REPT: IN XP.DSH ;HOLD FOR DATA
121C DB07 IN WD.DTA ; INPUT DATA.
121E A9 XRA ,-. ; INVERT (1791-01).
121F 77 MOV M,A ;PUT INTO BUFFER
1220 -,-. INX H ; BUMP BUFF POINTERL':;'

1221 18F7 .JMPR •• REPT ;GO FOR ANOTHER

;*******( CHECK STATUS )*******************************

1223 E69D • • NM I: ANI DM.RER ;TEST FOR ERRORS.
1225 32 1377 STA CB.STS ; SAVE READ STATUS.
1228 C8 RZ ; RETURN COMPLETE.
1229 CD 1279 CALL CHK.RT ; CHECK ABOUT RETRYS.
122C 28EO .JRZ •• RTRY ; PERFORM RETRY.
122E C9 RET ; ERROR RETURN.

;******************************************************
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;******************************************************
WR.SEC SUBROUTINE INTERACTS WITH THE FD179X-02 *
DURING WRITE SECTOR OPERATIONS. THIS SECTION *
INITIATES THE DISK TRANSFER, SERVICES THE CONTROLLER*
CHIP, AND TERMINATES THE OPERATION. ERROR DETECTION *
IS IMPLEMENTED. *

;******************************************************

;*******< INITIALIZE WRITE OPERATION >*****************

122F AF
1230 :32 1330
1233 3A 1373
1236 A9
1237 D306
1239 FD21 124E
123D 2A 132E
1240 3EA8
1242 A9
1243 D304

WR.SEC: XRA
STA
LDA
XRA
OUT

· . RTRY: LX I
LHLD
MVI
XRA
OUT

A
ERR.CT
CB.SEC
C
WD.SEC
Y, .. NMI
BUF.ST
A, DC. WRS
C
WD.CMD

;ZERO REGISTER.
;SET ERROR COUNTER.
;LOAD SECTOR NMBR.
;INVERT <1791-01).
;SET SECTOR REGISTER.
;SET NMI RETURN.
; BUFFER START.
;LOAD WRITE SECTOR CMD.
;INVERT <1791-01).
; I SSUE COMMAND.

;*******< DATA TRANSFER LOOP )*************************

1245
1247
124:3
1249
124B
124(:

DB80
7E
A9
D307
23
18F7

· . REPT: IN
MOV
XRA
OUT
INX
....IMPR

XP.DSH
A.M,-.
WD.DTA
H
.. REPT

;HOLD FOR DATA REQ.
;GET DATA BYTE.
;INVERT <1791-01).
;OUTPUT DATA BYTE.
; INCREMENT BUFF POINTER
;REPEAT SEQUECE

;*******< CHECK STATUS )*******************************

124E E6FD · . NMI: ANI DM.WER ; TEST FOR WRITE ERRORS.
1250 32 1377 STA CB.STS ; STORE WRITE STATUS.
1'-/C::~' C8 RZ ; RETURN COMPLETE.",-.,J..::'

1254 CD 1279 CALL CHK.RT ; CHECK ABOUT RETRYS.
1257 28EO ...'RZ •. RTRY ; PERFORM RETRY.
1259 C9 RET ; ERROR RETURN.

;******************************************************
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;******************************************************
WR.TRK IS THE SUBROUTINE WHICH INITIATES A FORMAT *
TRACK COMMAND (WRITE-TRACK 179X-02 TYPE 3). THE *
FORMATTING BYTE STREAM IS PROVIDED BY A PROGRAM *
WHICH MUST BE PRESENT IN THE FORMAT BUFFER. *

;******************************************************

; ******* ( INITIALIZE WRITE TRACK )*********************

125A
125E
1260
12t.1
1263

FD21 1266
3EFO
A9
D304
C3 1708

WR.TRK: LXI
MVI
XRA
OUT
....IMP

Y, .. NMI
A,DC.WRT
I~

WD. C:MD
FMT. P=::;

;LOAD NMI VECTOR.
;WRITE TRACK CMND.
;INVERT (1791-01).
; ISSUE COMMAND.
;FORMAT PROG START.

;*******( CHECK COMPLETION STATUS )********************

1266 E6E4 •. NMI: ANI DM.FER ;TEST FOR ERRCIRS.
1268 47 MOV B,A ; HOLD THIS STATUS.
1269 DBOO IN BL. ST:::; ; INPUT BOARD STATU=::;.
126B E640 ANI BS.TSD ; TE::::T TWO SIDED BIT.
126D 78 MOV A,B ; RESTORE STATUS TO "H.

126E 2002 ..JRNZ .• EX IT ;NOT ZERO I'~ ONE SIDED..;:.

1270 F601 ORI CS.TSD ;OR IN TWO SIDED FLAG.
1272 ,-,'-.. 1377 .• EXIT: STA CB. ::::TS ; STORE FCIRMAT STATUS.-'=>.L.

1275 22 137A SHLD CW.LNG ;DISPLAY TRAIL BYTES.
1278 C9 RET ; RETURN TO USER.

;******************************************************



TDL laO CP/M DISK ASSEMBLER VERSION 2.21
DISK CONTROLLER MODULE (DCM2>
RETRY CONTROLLER

PAGE 1 '?

;*********************************.~********************

CHK.RT IS THE SUBROUTINE USED BY RD. SEC AND *
; WR.SEC TO COUNT RETRY OPERATIONS AND PERFORM A *
; RE-SEEK OPERATION WHEN NEEDED. *
;******************************************************

;*******( CHECK IF RECOVERABLE >***********************

1279 E6::::0 CHK.RT: ANI DM.DNR ;TEST NOT READY BIT.
127B 2028, ,JRNl · .EXIT ;CAN NOT RECOVER.
127D :3A 1376 LDA CB.MOD ;GET COMMAND MODE.
1280 E680 ANI C:M. NRT ;NO RETRYS CHEC:K.
1~..-..-. 2021 ,JRNZ · . EX I T ; SHOULD NOT REC:OVER.~.=..L
1284 DB40 IN XP.MTX ; MfHOR TIME EXTEND.

;*******( RECORD RETRY >*******************************

1286

128A
128D
128F

3A 13:30
~:c

:.:::.::: 1330
FE05
2()(>:3

LDA
INR
STA
CPI
..JRNZ

ERR.CT
A
ERR.CT
RTY.SK
• • U<.L:~

;GET ERROR COUNT.
; INCREMENT.
;STORE NEW COUNT.
;SHOULD TRY SEEK?
;IF NOT. CHECK LAST .

~*******( REPOSITION R/W HEAD >************************

1291
1294
1296

CD 12A~,

200F
CD 1131

C:ALL
,JRNZ
CALL

HOME.D
· . EX IT
SEEf<

;HOME SELECTED DRIVE.
;ERROR EXIT.
;SEEK DESIRED TRACK.

;*******( HOLD READ GATE FOR 3/4 REVOLUTION >**********

1299 FEO';:' .. CKLS: CPI RTY.LS ;WAS THIS THE LAST.
129B 2807 ,JRZ · . STNZ ; ERROR LA~=;T RETRY.
129D ED5B 1336 LDED TM.PLD ; PHASE LOCI< DELAY.
12Al CF WAIT ; PROGRAMMABLE DELAY.
12A2 AF XRA A ; CLEAR FOR RETRY.
12A:::: C9 RET ;TRY AGAIN EX IT.

;*******( ERROR EXIT >*********************************

12A4
12A5

3C
C9

. . STNZ: INR

.. EXIT: RET
A ; ~=;ET NOT ZERO .

;ERROR EXIT .

;******************************************************
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;******************************************************
; HOME.D IS THE SUBROUTINE THAT STEPS THE DISK DRIVE *
; R/W HEAD OUTWARD UNTIL THE TRACK 0 FLAG BECOMES *
; ACTIVE OR 255 STEPS HAVE BEEN ISSUED. *
;******************************************************

;*******< RESTORE R/W HEAD >***************************

12A6 3A 1331 HOME.D: LDA SV.DRV ;LOAD DRV NMBR ENABLED.
12A9 D300 OUT BL.CTL ; ISSUE C:(JNTRCIL:=; .
12AB 32 1333 STA SV.CTL ;AND SAVE THESE.
12AE 2EFF MVI L7255 ; :::ET ::nEP COUNTER.
1280 CD 1024 • . STEP: CALL EX.STS ; CHECK DISK :=:TATUS.
1283 E604 ANI DM.TKO ; INSPECT TRACK I) FLG.
12B5 200(: ...IRNZ •. EX IT ; IF SET. GCI .. EX IT.
1287 2D DCR L ; DECREMENT STEP COUNT.
1288 2811:.. ...IRZ •. ERCJR ; ERROR IF .-,e:-I::" STEP:=;.L. 0_' __'
12BA DB08 IN XP. ::;TP ; I:=:::;UE :3TEP PULSE.
12BC ED5B 1012 LDED TM.STP ;LOAD STEP DELAY.
12CO CF WAIT ; PROCiRAMMABLE DELAY.
12(:1 18ED ...IMPR •. STEP ;TRY ::::TEPPING AGAIN .

;*******< DRIVE IS RESTORED >**************************

L2C3
12C7
12C8
12C9
12CB
12CC
12CF

ED58 1014
CF
79
D:305
AF
DD7701
Co:)

· .EXIT: LDED
WAIT
MOV
OUT
XRA
MOV
RET

TM.ALS

A.C
WD.TRK
A
DV. TRI< <X>• A

;TIME AFTER LAST STEP.
;PROGRAMMABLE DELAY.
;GET WD TRK 0 VALUE.
;ZERO TRACK REGISTER.
;ZERO A REG. SET FLAG.
;SET TRACK VALUE.
;RETURN TO CALLER.

;*******( TRACK 0 NOT FOUND >**************************

12DO
12D2
12D5
12D6

3E02
32 1377
A7
,-'0:)
_0.'

· • EROR: MVI
STA
ANA
RET

A.CS.HME
C8.STS
A

;LOAD HOME ERROR FLAG.
;STORE ERROR STATUS.
;SET RETURN FLAGS.
;RETURN TO CALLER.

;******************************************************
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;******************************************************
UJG. ON I :::; THE :::;UBR()UT I NE THAT READ:::; THE I DENT I TY *
SECTOR FROM THE DISKETTE AND MAKES THE NEEDED *
ENTRYS INTO THE DRIVE TABLE. THE SECTOR DATA IS *
ALSO LEFT IN THE SECTOR BUFFER FOR BIOS TO FINISH *
THE LOG-ON OPERATION. *

;******************************************************

;*******( CHECK JADE IDENTITY )************************

12D7 11 13:3A LOG. ON: LXI D, ,JADEID ;ID ADDRE:::S LOADED.
12DA 21 1380 LXI H, ID.LBL ; SECTOR ID ADDRESS.
12DD 0601::: MVI B, ID. :::;ZE ;ID LABEL SIZE.
12DF lA .. CK.J I : LDAX D ;GET C:HARACTER.
12EO BE CMF' M ; CHECK AGAIN:=;T DISK.
12El 200B .JRNZ .• 3740 ;IF DIFFERENT: 3740.
12E3 13 INX D ; CHECK NEXT.
12E4 2:3 INX H ; CHECK NEXT.
12E5 10Ft: DdNZ •. CK.j I ; REPEAT OPERATION.

;*******( LOG-ON dADE FORMAT )*************************

12E7
12EA
12ED

::::A 13Bl
DD7702
C9

LDA
MOV
RET

ID.FLO
DV.FLG(X),A

;SIDE AND DENSITIES.
;STORE IN DRIVE TBL.
;RETURN TO CALLER.

;*******< ASSUME 3740 FORMAT )*************************

12EE
12FO
12F3

3EOO
DD7702
Co::;.

• • 3740: MVI
NOV
RET

A,ID.FLD
DV. FLG <X) , A

;SIDE AND DENSITIES .
;STORE IN DRIVE TBL.
;RETURN TO CALLER.

;******************************************************
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;******************************************************
; THE FOLLOWING ROUTINE SENDS ONE 8 BIT CHARACTER OUT *
; THE EIA LEVEL TRANSMISSION BIT. SET FOR BAUD RATE. *
;******************************************************

;*******( SET UP FOR TRANSMISSION )********************

12F4
12Ft:..
12F8
12FB
12FE
12FF
1300

DBOO
E610
CA 12F4
3A 1:'::75
2F
5F
3A 1333

LST.OT: IN
ANI
.-'z
LDA
CMA
MOV
LDA

BL.STS
BS.EIA
LST.OT
CB.CHR

E,A
SV.CTL

;GET BOARD STATUS.
;TEST LIST READY BIT.
;WAIT READY (JZ/JNZ).
;GET LIST CHARACTER.
;COMPLEMENT ACUMULATOR.
;CHARACTER TO E REG.
;LAST CONTROLS USED.

;*******( SEND THE START BIT )*************************

1303
1304
1:307
1308
1309

37
CD 131A
00
00
1608

STC
CALL
NOP
NOP
MVI

BIT.OT

D,8

;SET CARRY BIT.
;OUTPUT START BIT.
;EQUALIZE TIMING.
;EQUALIZE TIMING.
;NUMBER OF DATA BITS.

;*******( SEND EACH DATA BIT )*****( 39 CYCLE LOOP )***

1308 CBOB · . DATA: RRCR E ; ROTATE E REG RIGHT.
1300 CD 131A CALL BIT.OT ; SEND ONE DATA BIT.
1310 15 OCR D ;ONE LESS BIT TO DO.
1311 C2 1:30B ...JNZ • . DATA ; REPEAT IF MORE BITS.

;*******( SEND STOP BIT )******************************

1314
1315
1316
1319

00
A7
CD 1:31A
'-OCJ

NOP
ANA
CALL
RET

A
BIT.OT

;EQUALIZE TIMING.
;CLEAR CARRY FLAG.
;SEND STOP BIT.
;RETURN TO CALLER.

;*******( SET EIA BIT AND OUTPUT )****( 39 CYCLES )****

131A DA 1322 BI T. on ...IC · . ONE ;IF CARRY, SET TO ONE .
1310 CB9F RES :3, A ; ZERO EIA IN ACUM REG.
131F C3 1327 ...IMP · . OUT ;130 TO OUTPUT PORT.
1:322 CBDF • • ONE: SET 3,A ;SET EIA IN ACUM.
1324 C3 1327 .JMP · . OUT ; EI)UALIZE TIMING.
1327 0300 · . OUT: OUT BL.CTL ;SEND ACUM TO PORT.

;*******( SET DELAY FOR BAUDRATE )*********************

1329
132B
132D

0619
10FE
C9

MVI
D.JNZ
RET

B,BAUD.C ;LOAD TIMING CSNT.
;DELAY FOR BIT.
;RETURN TO LST CALL.

;******************************************************
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F'ACiE .-,'-,
..::. ..:.

;******************************************************
; PRCJGRAM :::;TCIRACiE LCrACT ION:::; *
;******************************************************

132E 1380 BUF.ST: .WORD BUF.BG ; BUFFER :::;TART I NCi ADDRE:::S.
1330 00 ERR.CT: .BYTE 0 ; RETRY ERROR COUNTER.

1331 00 SV.DRV: .BYTE 0 ;BL.CTL DRIVE BITS.
1:~:32 00 S'v'.DAS: .BYTE 0 ;BL.CTL DRIVE AND :::;IDE BITS.
1:333 00 SV. C:TL: .BYTE 0 ;BL.CTL LAST I:::;SUED.
1334 00 SV. sr::;: .BYTE 0 ;FDI7'?X-02 STATUS VALUE.

1:3:35 00 PH.TRK: .BYTE 0 ;PHYSICAL TRACK NUMBER.

;******************************************************
; TIMING VALUES - 0.1 MS INCREMENTS *
;******************************************************

1:336 04BO TM.PLD: . WORD 1200 ; PHASE LOCK RECOVERY.
1 .-..-,.. OOOA TM.SAW: . WORD 10 ;STEP AFTER WRITING .':"..:JO

0018 TM.SDD -- 24 ;SIDE SELECT DELAY.

;******************************************************
; DISKETTE I DENT I TY LABEL '<.

;***************************************************~

13:3A 4A6164652044 .-'AOEIO: .ASCII " .....lADE DD "
0008 ID.SIE -- Co - ..JADEID)

1380 ID.LBL -- BUF.BG+OOOOH
13AO ID.BLK -- IO.LBL+0020H
13Bl ID.FLG -- 10. BLI<+OOIIH
0000 ID.FLD -- OOOOOOOOB

;DISKETTE 10 LABEL.
;ID LABEL SIlEo

;10 SECTOR LABEL.
; I D BLOO~ AREA.
;DISKETTE FLAGS.
;3740 FLAGS.

;******************************************************
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;******************************************************
; DRIVE TABLE AREA DEFINED
;******************************************************

;*******( DRIVE TABLE ENTRIES )************************

0000
0001
0002
000:3

DV.NBR -- 0 ; CURRENT DRIVE NUMBER.
DV.TRK -- 1 ; CURRENT TRACK NUMBER.
DV.FLG -- 2 ;SIDE AND DEN:::; I TY FLAGS
DV.CTL -- :3 ;lAST CONTROLS USED.

;*******( DRIVE TABLE AREA )***************************

1342 DV.TBl -- ;DRIVE TABLE BEGGININ(3 ADDRESS.

1342 00FF02C4 DT.DEO: .BYTE 0,255,DF.DFL,OC4H ; DRIVE O.
1346 01FF02C5 DT. DE 1 : .BYTE 1,255,DF.DFl,OC5H ;DRIVE 1.
134A 02FF02C6 .BYTE 2,255,DF.DFL,OC6H ;DRIVE .-,

..:...

134E 03FF02C7 . BYTE 3,255,DF.DFl,OC7H ;DRIVE .-...:,. .
1-tc '-, 04FFOOOO DT.DED: • BYTE 4,255,0,0 ; DUMMY .~_c",-

0004 DV.DES -- DT.DE1-DT.DEO ; EAC:H DRIVE ENTRY SI lE.

;*******( FLAG BIT DEFINITIONS )***********************

0002
0004
0008
0002

DF.T1D
DF.DTD
DF.TSD
DF.DFL

00000010B
00000100B
00001000B
DF.TID

;TRACK 1 DENSITY (1 = DOUBLE).
;DATA TRACKS DENSITY (1 = DD).
;TWO SIDED ( 1 = TWO SIDES).
;DEFAULT FLAGS.

;******************************************************
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;******************************************************
THE FOLLOWING AREA IS DEFINED AS THE COMMAND BLOCK. *
THIS AREA IS RESERVED FOR SPECIFICATION BY THE HOST *
SYSTEM FOR ALL DISK OPERATIONS. CONTROLLER STATUS *
AT COMPLETION OF OPERATION IS PRESENT IN THIS AREA. *

;******************************************************

1370 . LCU:::: CMD.BI< ; COMMAND BLOCK.

1370 00 CB.CMD: . BYTE 0 ; CONTROL COMMAND •
1371 00 CB.DRV: .BYTE 0 ;DRIVE NUMBER.
1372 00 CB.TRK: . BYTE 0 ;LOGICAL TRACK NUMBER •
137:::: 00 CB.SEC: .BYTE 0 ; :;:;ECTOR NUMBER.
1374 00 CB.FFG: .BYTE 0 ; FORMAT FLAG:;.
1375 00 CB.CHR: .BYTE 0 ;EIA CHARACTER.
137t:. 00 CB.MOD: .BYTE 0 ; MODE SELECTS.
1377 00 C:B. ~;T~;: .BYTE 0 ; CONTROLLER :;:;TATUS.

1378 0000 CW.LAD: • WORD 0 ;LOAD ADDRE~:S .
137A 0000 CW.LNG: • WORD 0 ;LOAD LENGTH

;*******< MODE BIT DEFINITIONS )***********************

0080 CM.NRT 10000000B ;NO RETRYS < = 1 ).

; ******* < STATUS BIT DEFINITIONS )********************~

00::::0 CS.DNR -- 10000000B ;DRIVE NOT READY.
0040 CS.WRP -- 01000000B ;WRITE PROTECTED.
0020 C3.BT5 -- 00100000B ;NOT A:=;SIGNED.
0010 CS.RNF -- 00010000B ; RECORD NOT FOUND.
0008 CS.CRC -- 00001000B ;CRC ERROR.
0004 CS. LDE -- 00000100B ;LOST DATA ERROR.
0002 CS.HME -- 00000010B ;DRIVE HOME ERROR.
0001 CS. r::m -- 00000001B ;TWO SIDES FLAG (FORMAT) .

;******************************************************

.....
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;******************************************************
THIS SECTION RESIDES IN THE DCM 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 TO READ THE BIOS LOADER SECTOR TO *
OVERLAY THIS INITIALIZATION SEQUENCE. BIOS LOADER *
THEN READ BIOS INTO BANK 1 AND HALTS. *

;******************************************************

;*******( EXECUTES IN BANK 1 >*************************

1380
1380 01 0400
1383 11 1000
1386 21 1400
13:3';"1 EDBO
138B c·,:' 138E.~.

.LOC
INIT.B: LXI

LXI
LXI
LDIR
.JMP

BUF. BC;
B,BANI<.L
D,BANK.O
H,BANK.l

.. DOWN

;RESIDES IN BUFFER.
;SET BANK LENGTH.
;SET DESTINATION.
;SET SOURCE ADDR.
;MOVE BLOCK.
;JUMP TO NEW IMAGE .

;*******( NOW IN BANK 0, SET INT MODE >****************

138E
1391

31 1370
ED56

. . DOWN: LX I
IMI

SP, TP. ~::;rK ; ~=;ET :;TACI< PNTR •
; INTERRUPT MODE 1.

;*******( SET 1791-01/1793-01 >************************

1393 OEOO MVI C,O ;U)AD ,-. REG ZERO.
1395 DBOO IN BL.STS ; BOARD ~=;TATUS.

1397 E601 ANI BS.USO ; TEST USER SW #1.
1:.:::~/9 2002 ....IRNZ LD.BLT ; ~:w OPEN - 179::':.
139B OEFF MVI C,OFFH ;SW CLCJSED - 1791.

;*******( OVERLAY WITH BIOS LOADER TRANSIENT >*********

139D DD21 1·-·0:::-·-· LD.BLT: LXI X,DT.DED ;INIT DRIVE TBL..:"-_1"-

13Al 3E02 MVI A .-:. ;BIOS LOADER SECTOR.,..:..

13A3 .-,.-, 1373 STA CB.SEC ;SET SECTOR VALUE...:...::.
13A6 DB40 IN XP.MTX ; M()H:'R TIME EXTEND.
13A8 21 1380 LXI H,BUF.BG ;SET RETURN ADDR.
13AB E5 PUSH H ; PUSH INTO STACI<.
13AC: C3 1204 .JMP RD. SEC ;GET BIO~=; LOADER.

;******************************************************
.END
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BANK. 0
BAUD.C
BC. D:::;A
BC.EIA
BC. PC:H
BC.3D:::;
BS. DC:N
B::::. T:3D
BUF.BO
CB.DR'.i
CB. ST::::
CM.DTA
CS.CRC
CS. RNF
CW.LNO
DC:. RDA
DC.WRT
OF. T:::;D
DM.LDE
DT.DEO
[IV. DE::::
DV.TRK
FETC:H
HR.INT
ID.FLG
ICI. BLK
un.OT
RST.O
RST.4
RTY.LS
SV.CTL
TlC:I<. E
TM. AL:3
TM.SAW
TRI<.IB
WD.INT
WR.SEC
XP.MTO
$.ADDR
$. LI:::;T

1000
001';'1
0001
0008
0040
0000
0080
0040
13::::0
1::':71
1377

0008
0010
137A
ooe:o
OOFO
0008
0004
1342
0004
0001
10::::F
1038
l::::Bl
1370
12F4
1000
1.020
0009

1074
1014
1·-,·-,,-,

.':I.~IC'

00::::4
1066
122F
0010
10C7
10C:F

BAN~:::. 1
BC. DA:::;
BC. [I:::;B
BC.INW
BC.PCL
BIT.OT
B=:::. EIA
B:::;. TST
BUF.ST
CB.FFO
C:B. TRK
CM. M::::K
C:::::. DNR
CS.TSD
DC.HDL
DC. RD::::
DF.DFL
DM.DNR
DM.RER
DT.DE1
DV. FU3
ERR.CT
FMT.BG
HR.VEC
ID.LBL
,JADEID
NM.INT
R:::;T. 1
R::::T.5
RTY. =3K
SV. DA=::;
TIC:I<. R
TM.HLD
TM.3DD
TRK.OB
WD.3EC
WR.TRK
XP.MTX
$. FORM
$.L3TT

1400
0020
0002
0020
ooco
131A
0010
0004
132E
1::':74
1372
0007
0080
0001
0018
008::::
0002
0080
009D
1346
0002
1330
1700
1006
l::;:E:c)
133A
1066
1008
1028
0005

1070
1010
0018
001A
0006
125A
0040
10';;-'8
1005

BANK.L
BC.DDE
BC. D:::E
BC. PC:A
BC.PCM
BL.CTL
B=:::.INT
B=::;. U:::;O
CB.CHR
CB. MC)[I
CHI<. RT
C:M. NRT
c:::. HME
c:::. WRP
DC.HDU
DC. ST::::
DF.DTD
DM.FER
DM.TKO
DT.DED
DV.NBR
EX.HCF
FMT. P:3
ID.BLK
ID.SlE
LD.BLT
PH.TRK
RST.2
RST.6
SEEK
SV.DRV
TMR.FC
TM.MTO
TM. :;TP
l-JD. eMD
WD.3TS
XP.DSH
XP.STP
$. IDLE
$.READ

0400
0010
0004
0040
00::::0
0000
000::::
0001
1375
1376
127';1
00::::0
0002
0040
0010
OODO
0004
OOE4
0004
1 '-·1::" .-,

.':'o_'L

0000
1018
1708
13AO
0008
139D

1010
1030
1131
1331
0019
1016
1012
0004
0004
0080
0008
10E4
107C

BA:::;E
BC. DD::::
BC. D:::;N
BC.PCB
BC. ::::D1
BL. :::;T:::;
B:::;. MOF
B:::;. U:::; 1
CB.CMD
C:B. :::;EC
C:MD. Bf<
c::;. BT5
es. LDE
e:w. LAD
DC.IFI
DC.WRS
DF.T1D
DM.HDL
DM.WER
DV.CTL
DV.TBL
EX.STS
HOME.D
ID.FLD
INIT.B
LOG.ON
RD. :::;EC
RST.3
R=::;T.7
=;ELECT
=:::V. STS
TMR.NC
TM.PLD
TP.STK
WD.DTA
WD.TRK
XP.IRR
X. e:UTE
$.LOON
$.WRIT

1000
0010
0003
0080
0020
0000
0020
0002
1::':70
137:3
1370
0020
0004
1::':7::::
00D8
OOA8
0002
0020
OOFD
0003
1342
1024
12A6
0000
13:30
12D7
1204
1018
1038
10EF
1334
001C
1336
1370
0007
0005
0020
1041
10AC
108A
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FI000, 13FF,O
-IDCM2.HEX
-R
NEXT PC
13AF 0000
-DI000, 12FF
1000 C3 00 00 C3 80 17 41 10 06 19 10 FE C3 74 10 00 ...••. A....•. T..
1010 5E 0150 00 50 00 01 00 FD El DB 05 D3 07 78 A9 ~.P.P X.
1020 D3 04 18 FE 3E DO A9 D3 04 E3 E3 E3 E3 DB 04 A9 ..•• > .
1030 Co 00 00 00 00 00 00 00 DB 20 Dl 2A 06 10 E9 FB ....•...•. * .
1040 76 3A 70 13 E6 07 87 16 00 5F 21 53 10 19 5E 23 V:P _!S .• ~#
1050 56 EB E9 AC 10 7C 10 8A 10 98 10 C7 10 CF 10 D5 V••.• \ .•••.•....
1060 10 E4 10 00 00 00 DB 04 A9 32 34 13 FD E3 ED 45 ...•...•• 24•... E
1070 06 lC 10 FE IB 7A B3 00 00 20 F5 C9 CD EF 10 CD ...•. Z.••.•....
1080 31 1120 03 CD 04 12 C3 3F 10 CD EF 10 CD 31 11 1.....• ? ..•. 1.
1090 20 03 CD 2F 12 C3 3F 10 CD EF 10 3A 73 13 DD 77 .• / .. ? ... :S.• W
10AO 02 CD 31 1120 03 CD 5A 12 C3 3F 10 CD EF 10 AF .• 1••• Z•. ? ....
lOBO 32 72 13 3C 32 73 13 CD 31 1120 08 CD 04 12 20 2R.<2S •. 1 ••..•
lOCO 03 CD D7 12 C3 3F 10 3E FF 32 77 13 C3 3F 10 CD .•.•• ?>.2W•• ?.
10DO F4 12 C3 3F 10 DB 00 E6 10 CA DE 10 3E FF 32 77 ... ? ..••..• >.2W
10EO 13 C3 3F 10 DB 00 E6 08 28 FA DB 20 C3 3F 10 DB .. ? •.•• ( ••. ?.
10FO 00 E6 20 DB 40 28 05 ED 5B 16 10 CF 3A 71 13 E6 ..• @( .• [ .•• :Q •.
1100 03 DD BE 00 C8 DD 2142 13 1104 00 3D FA 14 11 ••.•.. !B•..• =...
1110 DD 19 18 F8 06 10 CD 18 10 3A 33 13 E6 FB D3 00 ...••••.• :3•...•
1120 E6 FC DD B6 00 D3 00 F6 04 D3 00 E6 07 32 31 13 ...•...•••••. 21.
1130 C9 CD 24 10 E6 AO FA 74 11 C2 46 11 06 18 CD 18 •. $ •••• T.. F •••..
1140 10 ED 5B 10 10 CF DB 00 E6 40 3A 72 13 6F C2 52 •. [ •.•... @:R.O.R
1150 11 IF 32 35 13 67 3A 31 13 30 02 F6 20 32 32 13 .. 25.G:l.0 .• 22.
111.:..0 57 7C DD 96 01 20 21 DB 00 E6 40 CA 7B 11 DD 7E W\ .•• ! ••• @. L ."-""
1170 03 C3 EA 11 3E 80 32 77 13 A7 ro 7C A7 28 3B DD .... >.2W... \.(;.
1180 7E 03 E6 DF B2 C3 EA 11 F5 ED 5B 38 13 CF Fl 38 ~ .••....•. [8 ... 8
1190 OA 6F 3A 311:3 F6 20 D3 00 18 OB ED 44 FA FD 11.0:1. ••.... D•.•
llAO 6F 3A 31 13 D3 00 DB 08 ED 5B 12 10 CF 2D 20 F6 0:1 •..... [ ..• - •
IlBO 3A 32 13 D3 00 ED 5B 14 10 CF 3A 72 13 FE 0138 :2...• [ .•. :R... 8
llCO 20 3E 04 C2 C8 11 3E 02 DD A6 02 CA El 11 3A 35 >..•. > .•....• :5
lIDO 13 FE 1A 06 DO 38 OC FE 34 06 90 38 06 06 50 18 •.••. 8 .. 4 .. 8 •. P.
llEO 02 06 CO 3A 32 13 BO DD 77 03 D3 00 32 33 13 3A •.. :2... W... 23.:
lIFO 35 13 DD 77 01 3A 72 13 A9 D3 05 AF C9 CD A6 12 5 .. W.:R.••......
1200 CO C3 46 11 AF 32 30 13 3A 73 13 A9 D3 06 FD 21 •. F .. 20.:S•.... ~

1210 23 12 2A 2E 13 3E 88 A9 D3 04 DB 80 DB 07 A9 77 #.* .. > ..••..••• W
1220 23 18 F7 E6 9D 32 77 13 C8 CD 79 12 28 EO C9 AF # •••• 2W .•. Y. ( ..•
1230 32 30 13 3A 73 13 A9 D3 06 FD 21 4E 12 2A 2E 13 20. :S•.••• !N.*•.
1240 3E A8 A9 D3 04 DB 80 7E A9 D3 07 23 18 F7 E6 FD > ..•.•. ~ ... # .•.•
1250 32 77 13 C8 CD 7.? 12 28 EO C9 FD 21 1.:..6 12 :3E FO 2W ••. Y. ( ••. !F. >.
1260 A9 D3 04 C3 08 17 E6 E4 47 DB 00 E6 40 78 20 02 .•••.... G.•. @X .
1270 F6 01 :32 77 1:3 22 7A 13 C9 E6 80 20 28 3A 76 1:3 •• 2W."Z •••• (:V.
1280 E6 80 20 21 DB 40 3A 30 13 3C 32 30 13 FE 05 20 •. !.@:0.<20.•.
1290 08 CD A6 12 20 OF CD 31 11 FE 09 28 07 ED 5B 36 •.•.•. 1 •.• ( .. [6
12AO 13 CF AF C9 3C C9 3A 31 13 D3 00 32 33 13 2E FF •.•. <.:1 ••. 23••.
12BO CD 24 10 E6 04 20 OC 2D 28 16 DB 08 ED 5B 12 10 .$•••• -( •••• [ ••
12CO CF 18 ED ED 5B 14 10 CF 79 D3 05 AF DD 77 01 C9 ••.. [ •.. Y.... W..
12DO 3E 02 32 77 13 A7 C9 11 3A 13 2180 13 06 08 lA >.2W..•. :. ! ...••
12EO BE 20 OB 13 23 10 F8 3A Bl 13 DD 77 02 C9 3E 00 ••. # •• : ••• W.. >.
12FO DD 77 02 C9 DB 00 E6 10 CA F4 12 3A 75 13 2F 5F .W•.....•.. :U./_



DOUBLE D BOOTSTRAP (DD800T)
'h-

JADE COMPUTER PRODUC1S
4901 W. ROSECRANS BLVD.
HAWTHORNE, CALIFORNIA
902~:iO? U. ::::;. f:1.

E:CIUT IN :::::70:::::

DI ::;:TFI I SUTOR:

C:P/1'1 >:. ~2

F'/N ::::: F C- ~::i :::: 0 <) :L :? U(1 [~

-h:'

;************************************************SK****

;************~.*****************~.**~.****************~.***

THE DOUBLE D BOOTSTRAP PROGRAM (OD800T) IS USED TO *
INITIATE THE SYSTEM TRACKS LOAD SEQUENCE FROM DRIVE *
A lOR 0) AND TO PROVIDE CONSOLE I/O SUBROUTINES FOR *
THE DISK OPERATING SYSTEM (CP/M). THIS PROM SHOULD *
BE LOCATED AT FOOO HEX. THE SOURCE CODE FOR DD800T *
CAN BE ASSEMBLED WITH DIGITAL RESEARCH ASSEMBLER *
ASM.COM. MACHINE CODE IS 8080/8085/Z80 COMPATABLE *

DDBOOT INJECTION MODULE IS COMMAND COMPATABLE WITH *
THE FOLLOWING WESTERN DIGITAL CONTROLLER CHIPS. *
DOUBLE D USER SWITCH 0 CUO OP PO) MUST BE SET TO *
INDICf1TE Tf-II:~ CONTR(:)L.L_EF~ CHIP D(-4TI~ BU:3 F'I.:nJ'FiITY. -;l'

F-U 1791·····02 «):l)
FTll79::::-(.I2 (U 1 )
FD I. /')~5 ·-02
F'Dl7')7--();:~

CL.O:::::E:[I
OF'EhiED
CLO:3ED
()F'ENED

-jl.

{{,

.):.:

THE FD1795-02 AND 01)1797-02 PFIOVIDE ENHANCED SINGLE *
~: UE~\I::; IT \/ j:'DU Cih:ly l(',N C::~ 1i'.lfl·Ii:, 'ffIIE::::;L:: C:I-l I F':3 1~'lh:E FUL.L Y ~.

; COMPA1ABLE WITH FD1771-01 3740 FORMATS. *

FUNCT IOI\j .~.
.~.

0040-41
()042

004:~:

[I';;(lUDr::
D <f; M,::; ::c:~::

[I :~f I:: ~'I F'

ADDRESS POINTER TO DOUBLE D *
STATUS PORT HALT BIT MASK *
TEMPORARY, INSERT DISK MSG *



~ ::.: ::: ::::. '.: :-:.. -: :~: ':." ... ... :. •.... ".-:.. '.: ':.: ';..: .'\ .... ....: .:: '.'.:: :;.. '. :.. ,: :':. ~ .:: ~:. ::: > :::. ;.:: ~':.-"

1"1 1.1 Li ; I· II.',! llil\J r-IIY',' tiL IH..i~r.:I:LI"iii J', ['I/Iifl i:f,;CI') JUL':::, na ..~.
I. Ur'1::: 1.11. [ :;, 1,-1/11 i:: , J 11 I'!i I.. i· :', I'·lfl !:ilJ: I' Ii T ;: I...:nIi: 111.:1 J (/ [:: . /'1,-::'11'·1,,·'
Fr·ID I..I:~:FF: ::\'::::IF (1::., i:l: C'II J F:l~: uri F.: T ./ I:;;,(,::"T (',f'J D F;; (\1: Li .':i·; IE .J:'

CiEl\lt:iU4 I Cli': nIT/'[ ,',L liP, T J 111'1 "IIH>:L: I:'CIIJI HHi.: Ivl(','( ~TI.1.1;<
TO BE PATCHE.D TO PROVIDL FOR F'POPER CONSOLE LINKAGE *
F' ('I TI: /·11 1\1 C, /1{; \' (',1_ :::: 1.1 E·: E .1..11.. 11".1 E F Ci I:: :.: 1.: 11"" I: D[ ::: 1< LI r:: I '.) L ::::.l;

PROM LOCATIONS THAT MAY NEED PATCHING

::;:Y:::::'rEN INIrI('4LIZ,~1IIUI'.I·' U(.4F(T/I..I:::i4r::T, BP,UO h:(.4IE, (,ND ,~

; AND POWER ON JUMP CIRCLIITRY MAY REQUIRE SOFTWARE *
; I r,1 I TI (.:rl..1 Z(iT ION" (:) F'f4TCII (;/:;:CI4 I ::: F(/::::LI~::'.·'I:[1 (~I "I NIT ";~.

c:: () ~,~ ::; () L_ E :::;; -I" (1 T·I.-I :~:; c: I"~ E: C: 1< F< E: T 1...1 r~: t,J :;:~; ,.::: r~ \( J:~.:: IJ (; r:: [I :3 T (4 'r '-' ~3 '1' () -::~

CP/M OF'E:f:~Al"ING SYS'l"E~MA l"~~IS ~,l_IBF~[ll!-r'INE Mt..I~~-I·· L.ISE~ *
THE CORRECT PORT ADDRESS AND TEST PROPER STATUS BIT.*
F::OUT I NE J :::: LP,E:[L.r:::D "Cr..!::::g;C:I<" f4NU CONT i4 J r·J:::: F'(i TCH 14PE:P,. ,~.

CONSOLE INPUT - RETURNS KE:YBOARD CHARACTER TO CP/M *
OPERATING SYSTEM. THIS ROUTINE MUST ALSO USE THE *
CORRECT PORT ADDRESSING. THIS ROUTINE IS LABELED *
,. CI\J::::'$ I r,.I" (~r'.I0 CCrNTi4 IN:::;: (.:) F'ATCI··I PIRE.~:A. .~

CIJr,ECIU:: OI..ITF'UT -- DI ::::F'U:~Y:=: CII(il:U4CTE:F:: TO CUf\j::;I:H..E UN IT. *
THIS ROUTINE MUST USE THE CORRECT PORT ADDRESS FOR *
[<OT'I--! THE UI...IT·PI..JT :::::T{~II...I::; I~'II\JD IH..ITI':'UT D(\rT{:'1 r'UF::T:::" TH I :::; .J;<

ROUTINE MUST TEST THE CONSOLE OUTPUT STATUS BIT" x

TH I:::; Fi;;OUT I NE:: I::::; L.ABE:U::O "Cf\.I::>~CrT" f4N.D c:o/,·r{,,:, 1 N:::; i4 .;;.
PATCH AREA. *

BOARD REVISION - NOTE SOURCE FILE HAS CONDITIONAL *
STATEMENTS FOR BOARD REVISION. RCVISION B BOARDS *
MAY BE MODIFIED TO ACT AS REV-C (CALL JADE) OR *
D0800T MAY BE PATCHED. PROM IS FOR REV-C, *.._---_._.. __._._-_ _.._-- _.. _--~._ ..-._ ..__ .. --_.__.. _- -. __ ._.. _.. _._._ __ _-_ -.."_.. _._ ..-._ _. *

FUNCT I Crl',1 F:I:::'v'····)3

1'=040

F043
F048

[I ::: '!i (.4 :::: ~.J

D1;BA::::E
D::::$HLT

i~DDr::: :3hI Mf4::::I<
(.4 DDF;: :::: f::: f~: 1:'11',/ Ci E
DD HALT BIT

OE~

E:O
Ol

[f.I·'=:·'~·

02
--. _.. _. -.- _.- - _ -_ _.- _ _.. - .. ,_. -- _.-.- ~.- _ _.. --' ~ -- .._ _ - - .._ -'" '-"." .-. -_. _.. .~~.

DISK DRIVES - DDBOOT IS USING A 10 MILLISECOND STCP ~

WHICH WILL HOME THE R/W HEAD ON MOST DRIVES. IF THE *
I..I:::::EJ::( .l:)F( I ".iE I:::; I"IUC:H h~r::;TEF:: (:3HI.JCir~4F;:T :::(~:3~jO CII:;.: :::: I F:r"'EN::;;~'

FDI00-8D) THEN THE STEP RATE CONSTANT MAY DE PATCHED*
NOTE: A DDDOOT PROM PATCHED FOR FAST DRIVES WILL ~

NOT [i'UNCTION PF(OPE;F::L.V IF L('I'TEF;: U:::iED v·JITI··' :::::L.CII.jEF:: ,~.

DRIVES. SLOWER STEPS SHOULD ALWAYS WORK. A DELAY *
BEFORE READING HAS BEEN PROVIDED FOR HEAD ~OAD TIME *
('il'JD Cr-4N DE U:::::ED For:: OR I \/[····r·11;:) TOI:: :3TPIF;:T UF'T II'1/:: t-·JI·II::I\J,
THE DRIVE MOTORS ARE CONTROL~ED BY THE DOUBLED.



; FIDI-FID2
; FIFA-FIFB

IMSTMSSTP
IM$TM$DBR

STEP TIME
DELAY BEFORE READ *

*
;******************************************************

;******************************************************
; DOUBLE D BOOTSTRAP SYSTEM ADDRESS *
;******************************************************

FOOO = PROMSADDR EQU OFOOOH ;DDBOOT SYSTEM ADDRESS.

;******************************************************
; SET DOUBLE D SYSTEM PORT ADDRESS *
;******************************************************

0043 = DSPORT EQU 043H ;DOUBLE D PORT ADDRESS.

;******************************************************
; SET USER DOUBLE D BOARD REVISION *
;******************************************************

0001 = TRUE EQU 1 , SET TRUE TO LOGIC ONE.
0000 = FALSE EQU a ; SET FALSE TO LOGIC ZERO
0000 = REVSB EQU FALSE , SET TRUE FOR REV B BOARDS.
0001 = REVSC EQU TRUE ; SET TRUE FOR REV C BOARDS.
0000 = MAIO EQU FALSE , TRUE IF MAIO ~UMPED (REV-B) .

;******************************************************
; DEFINE HALT MASK AND BASE ADDRESS OF DOUBLE D *
;******************************************************

DS$HLT
DSSASW
DSBASE

IF
EQU
EQU
EQU
ENDIF

REVSB
002H
OOCH
OE400H

AND NOT MAIO
;STATUS PORT HALT INDICATOR.
;STATUS PORT ADDR SW MASK.
;SYSTEM WINDOW BASE ADDRESS.

DSSHLT
DSSASW
DSBASE

IF
EQU
EQU
EQU
ENDIF

REVSB
002H
OOCH
OEOOOH

AND MAIO
;STATUS
; STATUS
;SYSTEM

PORT HALT INDICATOR.
PORT ADDR SW MASK.
WINDOW BASE ADDRESS.

0001 =
OOOE =
EOOO =

DSSHLT
DSSASW
DS8ASE

IF
EQU
EQU
EQU
ENDIF

REVSC
001H
OOEH
OEOUOH

;STATUS PORT HALT INDICATOR.
;STATUS PORT ADDR SW MASK.
;SYSTEM WINDOW BASE ADDRESS.

; BOOTSTRAP LINKAGE ADDRESS. *

0080 = BSTACK EQU OOSOH ; BOOTSTRAP TOP OF STAC~.

0040 - DSADDR EQU 0040H ; DOUBLE D ADORESS POINTER.
0042 - DSMASK EOU 0042H ; DOUBLE 0 HALT BIT ADDR.
0043 - DSTEMP EOU 0043H ; DOBOOT TEMPORARY LOCATION.
0377 BLSDCS EOU 0377H ; DCM DISK CONTROLLER STATUS.
0378 = BLSADR EQU 037SH ; DCM LOAD AND ~UMP ADDR PNTR.
037A = BL$BSl EQU 037AH ; DCM BLOCK LOAD SIZE.



0080 - BL$DNR LOU ;DRIVE NUT READY BIT.

; DOUBLE D HARDWARE COMMANDS *

0080 - DCSBGN EQU 080H , RESET Z80A AND EXECUTE.
0001 - DCtMRQ EQU 001H ; REQUEST MEMORY WINDOW.
0000 - DCtMRT EQU OOOH , RELEASE MEMORY WINDOW.
0001 - DCSMBO EQU 00lH , SELECT MEMORY BANK o.
0003 - DCSM81 EQU 003H , SELECT MEMORY BANK 1 .
0002 - DCSEXC EQU 002H ; ISSUE DOUBLE D INTERRUPT.

;******************************************************
; ASSEMBLER DIRECTIVES *
~******************************************************

FOOO ORG PROM$ADDR ;MODULE ADDRESS.

;******************************************************
; DD800T FUNCTIONS VECTOR TABLE *
;******************************************************

FOOO C312FO
F003 C33AFO
F006 C3DAFO
F009 C3F6FO
FOOC C313Fl
FOOF C332Fl

JMP
JMP
JMP
JMP
JMP
JMP

INIT
BOOT
CNSSCK
CNSSIN
CNS$OT
MSGSOT

;INITIALIZE AND BOOT.
;REBOOT DISK SYSTEM.
;CONSOLE STATUS.
;CONSOLE INPUT.
;CONSOLE OUTPUT.
;MESSAGE TO CONSOLE.

;******************************************************
; INITIALIZE SYSTEM HARDWARE - USER PATCH AREA *
;******************************************************

F012 00000000 INIT:
F016 00000000
FOIA 00000000
FOIE 00000000
F022 00000000
F026 00000000
F02A 00000000
F02E 00000000
F032 00000000
F036 00000000

NOP'NOP'NOP!NOP
NOP!NOP!NOP!NOP
NOP!NOP!NOP!NOP
NOP!NOP!NOP!NOP
NOP!NOP!NOP!NOP
NOP!NOP!NOP!NOP
NOP'NOP'NOP'NOP
NOP!NOP!NOP'NOP
NOP!NOP!NOP'NOP
NOP!NOP!NOP!NOP

; PATCH AREA.
;PATCH AREA.
;PATCH AREA.
;PATCH AREA.
;PATCH AREA.
;PATCH AREA.
;PATCH AREA.
;PATCH AREA.
;PATCH AREA.
;PATCH AREA.

;******************************************************
; SET STACK AND DETERMINE CONTROLLER ADDRESS *
;******************************************************

F03A 318000
F03D DB43
F03F EbOE
F041 07
F042 FbEO
F044 67
F045 2EOO
F047 224000
F04A 3EOl
F04C 324200
F04F 324300

BOOT: LXI
IN
ANI
RLC
ORI
MOV
MVI
SHLD
MVI
STA
STA

SP,8STACK
DSPORT
DS$ASW

D$BASE SHR 8
H,A
L,Q
DSADUR
A,DS$HLT
DSMASK
DSTEMP

;SET STACK POINTER.
; INPUT STATUS PORT.
;MASK FOR ADDR SWS.
;POSITION BITS.
;OR IN BASE ADDR.
;HIGH BYTE VALUE.
;LOW BYTE VALUE.
;STORE THE ADDRESS
;LOAD HALT BIT MASK.
;3TORE FOR DIOS USE.
;SET REPEAT FLAG NZ.



F052 3E01
F054 D343
F05b 01CbOO
F059 2A4000
F05C EB
F05D 2189Fl
FObO CDA7FO

IN~ECT: MVI
OUT
LXI
LHLD
XCHG
LXI
CALL

A,DC$MBO
DSPORT
B, IMSEND-IM$BGN
DSADDR

H, IMSBGN
BLOCK

;REOUEST DD MEM BANK O.
; ISSUE COMMAND.
;IN~ECTION MODULE SIZE.
;LOAD DOUBLE D ADDR.
;DSADDR HL TO DE.
; INJECTION MODULE ADDR.
;BLOCK MOVE.

;******************************************************
; RESET AND START THE DISK PROCESSOR *
;******************************************************

F063
FOb5
F06?
F068

3E80
D343
E3
E3

MVI
OUT
XTHL
XTHL

A,DC$BGN
DSPORT

;BEGIN DD PROCESSOR.
;ISSUE COMMAND.
;ALLOW DOUBLE D TIME
;TO START UP.

;******************************************************
; WAIT FOR TASK COMPLETION *
;******************************************************

FOb9 3A4200
FObC 47
F06D DB43
F06F AO
F070 C26DFO

WAIT:

LDA
MOV
IN
ANA
~I~IZ

D$MASK
B,A
DSPORT
B
WAIT

;HALT BIT MASK.
;MOVE INTO B REG.
;INPUT DD STATUS.
;TEST HALT* STATUS.
;WAIT TILL HALTED.

;*********************************'********'~*i~*****~~****

; SWITCH CONTROLLER MEMORY INTO SYSTEM BUS *

F073 3E01
F075 D343

MVI
OUT

A,DCSMRQ
DSPORT

;REOUEST MEM (BANK 0).
; ISSUE COMMAND.

;******************************************************
; CHECK FOR BOOTSTRAP MALFUNCTION *
;******************************************************

F086 C2C8FO

F077
F07A
F07D
F07E
F07F
F081
F084
F085

2A4000
117703
19
7E
E680
C284FO
7E
A~

HI

LHLD
LXI
DAD
MOV
ANI
~NZ

MOV
ANA
JNZ

D$ADDR
D,BL$DCS
o
A,M
BLSDNR
INSERT
A,M
A
BADSLD

;CONTROLLER ADDRESS.
;ERROR CODE IM$SGN.
;SET HL POINTER.
;GET ERROR CODE.
;TEs'r DRIVE NOT READY.
;IF DRIVE NOT READY.
;GET ERROR CODE.
;TEST REGISTER.
;BAD LOAD.

;******************************************************
; PERFORM BLOCK TRANSFER FROM DISK MEMORY *
;******************************************************

F089 2A4000
F08C 117803
F08F 19

LHLD
LXI
DAD

D$ADDR
D,BLSADR
D

;CONTROLLER ADDRESS.
;LOAD ADDRESS PNTR.
;SET HL POINTER.



F09() ~::;L

F 0':,:' 1 :~:::i

F" () .;:.. :2: ~~:I.::'

F09:3 :'::::3
F09!l 4E
FO')~::; ::::::::::
r.:-o';/.;:, 4,~,

FU9] U~:';

F09:::: :~::[:o:~:

FU'){\ 0:34:::::
F09C 2;':'14000
F~09F- CD{;7FO

1/11.)'/

IN/
r~IO\.. '

1;'·.1/
I'll)'.,'
INX
MOo,;
F'I...I::::H
1"1 'v' I
[IUT
l_HL.D
C{\LL

E, !¥j

II
n, ""1
II
c,n
H
B, ""1
o
I;, UC:'M'H:~ J
D·tF'Or;:T
D!tif:,DLih:
BLCICI<

: L.CI~J I)F::DEF: l~i[JLir;:.

; r ~·:CF:L:1·1F;\1 r HI.._.
; II I e.i/ UI::UEF f4DUF<.
;FFQUIRES BL.BSZ NEXT.
;LOW ORDER LENGTH.
; I r.lcr;:a1F.:fJT HI.._.
;HIGH ORDER LENGTH.
;USE AS JUMP ADDR.
;SWITCH TO MEM BANK 1.
; I ::::::::I...IE C:OI'lMPi/\W.

;DOUBLE D MEM ADDRESS.
;MOVE BIOS MODULE.

FO;'L::: 3E01
FOA4 D3f.J.::::
r::-OPI6 C9

M\/ I
OUT'
nE:T

PI' OC:$f'H30
[r$PIJHT

;SWITCH TO BANK.O
; I :::::::;UE: CCif"I!1iiND.
;GOTO BIOS COLD ENTRY.

;***~.****************.~~.*******~.*****~.************ ******
; BLOCK MOVE SUBROUTINE (ZSO BLOCK MOVE REGISfERS) *
;******************************************************

FOI~] 7E BL.C.KY: ~ MO'v' I~' tvl ;GET BYTE.
FOA::;: ."":,.:. INX H ; INC F'UINTER~._l

FOA9 EB XCHG ;GET DEST I NJ0t TI ON.
FOAA 7' MOV M, r. ; F'UT BYTE.' I H

F~OAB .-:'-::. INX H ; INC: POINTER"':"0_'

I::'OAC EB XCHG ; GET ::::C)URCE.
F~OAD OB [lCX B ; ONE LE:::::3 TO DO.
FOAE -,'::' MOV A, B ; GET HI COUNT.I t~.t

FOICiF 131 OHA C ;GET IJ) CUUNT.
FOElO C2A7F::-O .jNZ BLOC:K ; F I NI :::;H UJADINCi.
FOB:::: C::;' RET

;******************************************************
; DI :=:K DR I IJE I ::;: NOT HEADY *
;******************************************************

FOB4 :3A4:300
FOB7 A7
FOB:::: CA52F::-O
FOBB AF
FOBC 324:300
FOBF 2156Fl
FOC;::: CD:::::2F 1
Foes C3':i2FO

I j\J::;:ERT: LDA
ANA
,jZ
XHA
::;:TA
LXI
CALL
,jMF'

DSTEMP

IN.jEeT
A
DSTEMF'
H, W::;G$I N
M:3Ci$OT
IN,jECT

; LCII~D I NIT FU'4G.
;TEST FOR INITIAL.
;TRY BOOTING AGAIN.
; ZERO A nEGISTER.
;CLEAR INITIAL FLAG.
; INSERT MESSAGE ADDR.
; OUTPUT ME:::Sr4GE.
;TRY BOOTING AGAIN.

;******************************************************
; DOUBLE D BOOTSTRAP MALFUNCTION *
;******************************************************

FOC::: ::::;24·::::00
FOCB 21l1Fl
FOC:E C:D:32F l
1:::'0[11 3A4:::::00
FOD4 C:D3EF 1.
f::-ODl 760000

BADSLD: STA DSTEMP
LXI H,MSGSER
C:ALL tvl::::;G$OT
L:Of~ fJ<$ TEMF'
C:{-jLL_ HX B$Cn'
HI_T 'I\IUF' I NOt='

;STORE ERROR CODE.
;ERROR MESSAGE ADDEESS.
;DISPLAY MESSAGE.
;LOAD ERROR CODE.
;DISPLAY HEX BYTE.
;HALT OR JUMP MONITOR.



;*****~.*~.************************.*~.~.**~.****,************
CONSOLE INPUT AND OUTPUT

;******************************************************
.;t

-If.

*

.~.STATUS PORT ADDRESS
STATUS READY BIT
IF F<E:ADV n~UE 1:3 "1" U:::;E "00" EU:;E~ "FF"
DATA PORT ADDRESS

XX X$::;:;P:
XXX$:;::;B:
XXX~;:;::;1 :
XXX$DP: *

*
;******************************************************

0000 = C:N I !fi:;::;P EOU 0001-1 , INPUT :::; TF; TU:::; PORT.
0002 = CNI$:;::;B EOU 002H ; INPUT ST(4TU::;; BIT.
0000 = CN I $:::;;I E:UU OOOH INPUT :::; T(-; T1..1 :;;; IN\/EHT.
0001 = C:N I$DP EUU 001H ; INPUT DATi:; PORT.

0000 = C:NCI$:::;P EI)U OOOH ; OUTPI...IT :;::;TP, TU:;:; F'Ofn.
0004 C:NO$:;::B EI)U 004H ; OUTPUT ::;:;TATU:;::; HI T.
0000 - C:NO$:;::; I EI)U OOOH ; OUTPUT :;::;T (.) TU:::; I N\/EFiT.
0001 .- C:NO$[IP EG'U 001H ; OUTPUT DAT,!:; POF("I" .

;******************************************************
; CONSOLE INPUT STATUS CHECK *
;******************************************************

FODA DBOO C:NS$C:K: IN C:NI$SP
FODC: EEOO XRI CN I $::::;J

FODE Eb02 (4NI CNI$:::;B
FOEO C:8 RZ
FOEl ::::EFF I'WI A,OFFH
FOE3 r·q RET

FOE4 0000000000 DB 0,0·) 0, 0,(1,0
FOEA 0000000000 DB 0,0,0, 0,0,0
FOFO 0000000000 DB 0,0,0, 0,0,0

; INPUT STATUS PORT.
;ADJUST POLARITY.
; TE:;::;T F<EADY BIT.
;ZERO IS NOT READY.
;SET CONSOLE READY.
;ONES INDICATE READY.

;P(4TC:HINC:; {)REA.
; P{-i TC:H I NU (.Jf':EA.
; F'Jc) TCH I NO Af:;:Et:;.

;******************************************************
; CONSOLE DATA INPUT *
;***************************.~**************************

FOFb CDDAFO Ct'6$IN: CALL CN:;::;$CK
FOF9 CAF6FO '''' CN:::;$IN1_ i~

FOFC: DBOl IN CNI'$DP
I=-OFE E67F ANI 07FH
Fl00 C9 f~ET

Fl0l 0000000000 DB 0,0,0, 0,0,0
FlO? 0000000000 DB (>,0,0, 0,0,0
F10D 0000000000 DB 0,0, 0, 0, 0, 0

;TEST INPUT READY.
;REPEAT TEST FOR RDY.
; INPUT CONSOLE DATA.
;SEVEN BITS OF ASCII.
;RETURN WITH DATA.

; PPI TeH I NG AREA.
; FYHCH I NG (4REA.
; PPt TeH I Nr3 AREf.',.

;******************************************************
; CONSOLE DATA OUTPUT *
;******************************************************

Fll:::: DBOO
Fl15 EEOO
Fll? E604
Fll? CA13Fl
FllC 79

C:N::::;!t-OT: IN
XfU
{-iN I
,J l
MO\/

C:NO~i:::;P

CNO$:::;I
C:NO$:::;B
CN::;$OT
A,C

;OUTPUT STATUS PORT.
;ADJUST POLARITY.
; TE:::;T 1:~Ef.:)DY B If •
;TEST AGAIN FOR RDY.
; OUTPUT ::;;ETUF'.



F 110 D:30:[
F: 1. 1. F' C:9

F 1. :~~O OUOUOOOOOO
F 1 ;26 UOO(.t(,JOUOOO
F'12C OOO()OOOOOO

UUT
F:ET

DE:
DB
DB

CI\II):~ fl F'

() , c) , ()"J () ., () ., ()

() :0 () OJ (), ()., () ., c)

(; , 0, 0., () 7 () , ()

:: IJ I.: TF'ur I:: I) rj ::: Cl E- [I i~~ T ,~~ •
;RETURN COMPLETE.

; F','4TCHltJ() rH~b'4.

; PriTCHINCi riRE:n.
; F','4TCH I NG ,'4t;:E(4.

;*.~.****.~************~********~.****~.~.******~.************

; MESSAGE DISPLAY ROUTINE - HL REG POINTS TO STRING *
;******************************************************

F13:2 7E
F133 FE24
F135 C::::;:
F136 4f­
F137 CD13r--l
F13A 23
F 13B C3:::::2F 1

r-1::::Ci$OT = /"/O'v'
CF'I
FiZ
MOl.,.)
CALL
INX
,JMP

A·, 1'1
,"$"<

C, (4
CN::;:$CIT
H
M::;:G$OT

;LOAD CHARACTER/BYTE.
;CHECK FOR TERMINATOR.
;EXIT IF TERMINATOR.
;PASS BYTE IN C REG.
;DISPLAY CHARACTER.
;POINT TO NEXT BYTE.
;REPEAT SEQUENCE.

;******************************************************
; DISPLAY A REGISTER IS HEXIDECIMAL *
;******************************************************

HXBSOT: PUSH PSW
RF::C: ~ RRC ! RF<C ! RF::C

F13E F5
F:' 1. 3F OFOF--OFOF
F143 CD47Fl
F1L1·6 F1
F 147 E,~,OF

F149 FEOA
1=-14B DASOF 1
F1.4E C607
F 1~50 C630
Fl:~2 4F
r: 1 ~:;3 C31 :3r--1

CALL
POP

HXN$OT: ANI
CPI
,JC:
ADI

HXNSNM: ADI
MeW
.....IMP

HXN$r::JT
p::::w
OOFH
OOAH
HXNSNI'1
···A··· .._· "9"'--1
"'0'"
C:, A
CN::;;$C)T

;SAVE A REGISTER.
; ::::H I FT 4 F'LACE::::.
;DISPLAY HEX NIBBLE.
;RESTORE A REGISTER.
;MASK LOWER NIBBLE.
;TEST IF LETTER HEX.
; DI ::Wl_A Y NUI'1BER.
;ADD LETTER OFFSET.
;START WITH ASCII 0.
;OUTPUT BYTE TO C REG.
; CON::;;C)Lf= OUTPUT.

;******************************************************
; SYSTEM BOOTSTRAP MESSAGE AREA *
;******************************************************

F156 ODOAOA494EMSG$IN~ DB
Fl71 ODOAOA4444MSG$ER: DB

CR,LF,LF,~INSERT SYSTEM DISKETTE ~, ~S~

CR,LF,LF,~DDBOOT LOAD ERROR - ~,~$~

OOOD ­
OOOA =

CF:
LF

EC!U
EOU

OODI--/
OOAH

;CARRAIGE RETURN.
;LINE FEED COMMAND.

;******************************************************
;******************************************************
; IN~ECTION MODULE *** THE FOLLOWING EXECECUTES IN DD *
;******************************************************

THIS SECTION OF CODE IS HAS BEEN WRITTEN WITH AN *
; ADDRESS OFFSET SO AS TO ASSEMBLE WITH IMSBGN AT *
; LOCATION ZERO. *
;**********************~.*******************************

;******************'~*******'****'*'*******if****~*'*********

;**********************.~****,*****~.*~.**~.**~.*.~******~.****

; DOUBLE D INTERNAL PORT ASSIGNMENTS



0000 - IMSBL$STS EQU OOOH , BOARD STATUS
0000 - IM$BL$CTL EOU OOOH , BoARD CONTROLS
0004 - IMSWDSCMD EOU 004H ; l'79X COMMAND REGISTER
(l()()4 IMSWDSSTS EOU 004H , 179X STATUS REGISTER
0005 - IMSWDSTRK EOU OOSH ; 179X TRACK REGISTER
0006 - IMSWD$SEC EOU 006H , 179X SECTOR REGISTOR
0001 = IMSWDSDTA EOU 007H , 179X DATA REGISTER
0008 = IMSXPSSTP EOU 008H , STEPPER PULSE
0010 = IMSXPSMTO EQU 010H , MOTOR TIME OUT
0040 = IMSXPSMTX EOU 040H ; MOTOR TIME EXTEND
0080 = IM$XPSDSH EOU 080H , DATA SYNC HOLD

;******************************************************
; 179X-02 COMMAND CODES *
;******************************************************

0018 =
0098 =
0000 =

IMSDCSHDL
IMSDCSRMS
IMSDCSSTS

EOU
EOU
EOU

00011000B
10011000B
11010000B

;lOAD R/W HEAD.
;READ MULTI-SECTOR.
;8ET TYPE 1 STATUS.

;******************************************************
; l80 INSTRUCTION HEX CODES - NOTE HI/LOW ORDER SWAP *
;******************************************************

21FD = IMSLXIY EOU 021FDH ;LOAD Y REG IMED.
45ED = IMSRETN EOU 045EDH ;RETN (NMI RETURN).
E3FD = IMSXTIY EOU OE3FDH ; EXCHANGE (SP) <> IY.

;******************************************************
; BOARD STATUS AND CONTROL PORTS *
;******************************************************

0001 ­
0004 =

IMSBSSUSO
IMSBCSDRO

EQU
EOU

001H
004H

; 179X-02 POLARITY TEST.
;DRIVE 0 SELECT/ENABLE.

;******************************************************
; DISK STATUS MASKS *
;******************************************************

009C ­
0004 =
0080 -

IMSDMSRER
IMSDMSTKO
IMSDMSDNR

EOU
EOU
EQU

100111008
000001008
10000000B

;READ ERROR TEST MASK.
;TRACK 0 TEST.
;DRIVE NOT READY.

;******************************************************
; DISK DRIVE PARAMETERS *
;******************************************************

OOOA = IMSTMSSTP EOU 10 ; STEPPER INTERVAL - MS.
0028 = IMSTMSDBR EOU 40 ;DELAY BEFORE READ- MS.
004D = IM$NBSTRK EQU 77 ; NUMBER OF TRACKS.

;******************************************************
; INTERNAL MEMORY ASSIGNMENTS *
;******************************************************

0000 =
0400 =
0400 ­
0066 =

IMSBKO
IMSBKL
IM$BKl
IMSNMI

EOU
EQU
EQU
EOU

OOOOH
0400H
IM$BKO+IM$BKL
IMSBKO+0066H

;LOWER BANK ADDRESS.
;lK BANK LENGTH.
;UPPER BANK ADDRESS.
;NON-MASKABLE INT ADDR.



t):.... :

.:. !....~ '::;: L: i.._ ·~t:. ~ . E: I) fj
J r: ~ /::/.._:t ;,,_ ';: LUI/

11'1+ 1::/<. ()+-():~:/ ;::,H
J I"~ ,t L::< (if r: 1_. tc: c::

; EF:F:I)F:: C:c/DC I .. CiCn T 1 UN.
:DISK CONTROLLER STATn

; BUOTSTRAP COMMUNICATION -il-

uuo 1. ._- BE$I-IOM 1:::1)'-' OU 1 H , Hell"lE l:: F< F?O F;: •
0002 -- BE~;F?D{-~ EC!U ()02H , F?EJ-LD EF;:F<CIF? P, .
0004 - BE${':;:DB EC!U OOL~H Rf~(~D ERF:OF< f', .....

;***************~.***~.**.~**.*********~.*************~.*****
; DISK CONTROLLER MODULE (DCM) LINKAGE *

0000 ­
Oil-O:~: -­
0400 =

DCM$:::::::;
DCM$BCi
DC:M$LN

EC!U
EC!U
EOU

1::3
IM$BK1+3
0400H

;FIRST DCM SECTOR = 13.
;DCM COLD START ENTRY.
; DC:I"I LENCiTH

;******************************************************
; SET STACK, START DRIVE MOTOR, AND SET INVERT SW ec) *
;******************************************************

F 1::::'~I 310004
F 1. :;::C: [1840
r-;.-1 ::::E OEOO
Fl':;-/O DBOO
F19:2 E601
F1.94 C21000
F 197 OEFF--

IM$BGN: LXI
IN
MVI
IN
ANI
,jNZ
MVI

:::;F', I M':f;BK 1
IM$XF'$MTX
C.O
I M$BL $::;T::::
I M$B::;$U::::(J
I M$DRV-' I M$BCiN
C,OFFH

; :::;:ET UP ::::TAO:::.
; TURN ON MCnCrR.
; A:::::::UME 17':;1:3.
; INPUT ::;TATU::;.
; TE:::;T U:::;ER :::W O.
;GOTO SELECT DRV.
;1791-01 INVERTS.

;******************************************************
; CLEAR 179X-Ol INTERRUPT AND SELECT DRIVE 0 *
;******************************************************

F 199 [:[15000
F: 19C :3E04

'F19E D300

IM$[IRV: C?iLL
MVI
CJUT

I M$:::;T:=:-- I M$BGN
A.IM$BC$DRO
IM$BL$CTL

;179X-Ol FORCED CLEAR.
;DRIVE O. ENABLED.
;OUTPUT CONTROLS.

;******************************************************
; CHECK FOR DRIVE READY SIGNAL *
;******************************************************

F1AO CD5000
F 1A::;:: :32770::;::
F 1 (~I,:, U:,:30
F 1. At: CA2600
FlAB AF
F1AC C3B100

CJ.;LL
::;TA
f4N I
,jZ
XRA
,jMP

I M$:::;T:::- I M$BCiN
I M$BL $DC:::;
IM$DM$DNR
I M$HDL--- I M$BCiN
A
IM$HLT-IM$BGN

;GET DRIVE STATUS.
;STORE DRIVE STATUS.
;CHECK DRIVE NOT RDY.
;IF READY. BOOT SYSTEM.
;ZERO A REGISTER.
;DOUBLE D SHUTDOWN.

;******************************************************
; LOAD R/W HEAD ON SELECTED DRIVE *
;******************************************************

F1{4F 79
F 1BO [1:305
F1B2 D30/'
FT84 FDZl
F-1B6 3700
F 1B:::: 3E 1::::

IM$HDL: MeN
(JUT
OUT
m..J
DW
1"1 V I

I M$l.JD$TRK
IM$WD$DTA
II'1$I_X IY
I M!t-~~IME-' I M$BC~N
f4. I M$CIC$/-IDL

;GET TRACK 0 VALUE.
;SET TRACK REGISTER.
;SEEK SAME TRACK.
;280 LXIY HEX CODE.
;SET NMI RETUF<N ADDR.
;HEAD LOAD COMMAND.



F1BA A9
F1BB D:304
F 1BD C:~:::::400

XF~{1

(JUT
I M$WF I: ,JMF'

C
IM$l.JD$CMD
I M$WF 1·- I M$BCiN

;INVERT (1791-01).
; I ~:~;::;:UE C:OMMi4ND.
;WAIT FOR INTERRUPT.

;******************************************************
; POSITION R/W HEAD AT TRACK ZERO *
;******************************************************

F1CO 2E4D
F1C::: CD5000
F1C5 E604
F1C7 C27000
F1CA 2D
F1CB CAAFOO
FlCE DBO::::
F1DO 110AOO
F1D3 CDB800
F1D6 C33900

IM$HME: MVI
IM$::::TP: C:ALL

ANI
,JNZ
DCR
.JZ
IN
LXI
C:ALL
,JMP

L, I M!f;N8$ TRK
I M$Sr::;·- I M$BGN
IM$DM$TKO
I M$R:::;U,- I M$BON
L
I M$EHM-· I M$BON
I M$ XP$~::;TP

D, I M$ TM$:::;TP
I M$ TMR-, I M$BCiN
I M$:3TP- I M$BCiN

; :::;ET MAX TRAC:K:::;.
;OET 179X STATUS.
;TEST TRACK 0 BIT.
;TRACK 0 E:XIT.
; DEC ATTEMPT::::.
;CANT FIND TRK O?
; ISSUE STEP PULSE.
;STEP INTERVAL TIME.
;PAUSE FOR PERIOD.
;TRY ANOTHER TIME.

;******************~,***********************************
; GET UPDATED 179X-Ol STATUS *
;******************************************************

F1D9
F1DB
F1DC
F1DE
F1DF
F1EO
F1El
F1E2
F1E4
F1E5

3EDO
A9
D304
E3
E3
E:~:

E3
D804­
A'~i

C:9

MVI
XRA
CII)T
XTHL
XTHL
XTHL
XTHL
IN
XRA
F::ET

A, I M$DC:$ST~:~;
C:
I M$l.JD$C::I""ID

I M~;WD$:::;T:::;;,-,

:;:;T{4TU:3.
;INVERT (1/91-01).
!.: T::;;~:;I...I[ CC,I'1/y /fiNCI"
; liE: I..,r', 'y'

!,: DE:Li:)Y
; DE:LP,\'
; ()t~ L_i~'i·

; Ci E T ::; 1 nl 1,,1 :::

;INVE:RT (1791-01),
;RETURN TO CALLER.

;*********************************~*********~*********~
; DISK I NTERRUPT II /\1M I II F::OUT II\IE
;******************************************************

F1EF

F1EF DB04
F1Fl A9
F1F2 327703
F1F5 FDE3
F1F7 ED45

(JRO

IN
XF:A
::::;TA
DW
DW

I t1$E~01\l+ I f'1$NM I

I M$l·JD $ ::;:T:::::
C:
IM$BL$DC::::
IM~;XTIY

IM$RETN

;GET 1791 STATUS.
; I N'v'ERT (1. 7') j(q ) .

;MAKE STATUS VISIBLE.
;EXCHANOE (SP) <> IY.
;NMI RETURN (RETN).

;******************************************************
; SET-UP FOR DCM READ OPERATION *
;******************************************************

F1F9 112::::00
F1FC C:DB::::OO
F1FF 110004
F202 210004­
F205 FD21
F207 A500
F209 3EOD
FZOE< A'~I

F20C: D306
F20E 3E':;/::::

I M$W:;U: LXI
C:ALL
LXI
LXI
mJ
DW
M'n
XRA
()UT
MVI

D, IM$TM$DBR
I M$TMf:;;- I M$BCiN
[I, IM$BI<L
H, IM~;BKl

II"/$LXIY
I M$RE{-i- I M$BI3N
A, rll::::M$:::::::;
1-'

I M$WD$::::EC
A 1 I M$DC:~iF~t'/~::;

;DELAY BEFORE READ.
; Cf1LL M:::;. T I MER.
;SET BANK LENCiTH
;DCM LOAD ADDRESS
;Z80 LXI Y HEX CODE.
;READ ERROR TRAP.
;FIRST SEC OF DCM.
;INVERT (1791-01)
;SET 179X SEC REG.
;READ MULTI-SECTOR.



F::210 A9
F;:~ 11 0:304

XH(i
OI...lT

C
I ~1 5); (Am ,H: I"ILI

;INVEHT (1791-01).
;ISSUE 179X COMMAND.

;******************************************************
; t'2lCCEPT E?iCH BYTE (iND :=:;TOF:E: n~ MEMCJF<Y -So

.'-:,,'::.
"':'."-'

F21 ::;:: O£<::::O
F:?15 DB07
F'217
F21:=::
F:?19
F21A 11-3
F21B 7A
F:::-::IC B:3
F21D" C2::::AOO

I 1'1$F<BT ~ IN
IN
xr:;:A
MO',!
INX
Dex
t·10 1../

(JRA

.-'NZ

I M~;XF'H):::;H
IM$t.JDsDTA
C
M,A
H
D
A,D
E
I M$RBT-'] M$BCiN

; (,.J{:j I T Fcm DAT 1'4.
; INPUT 11\1''0'' DI~TA.

;INVERT (1791-01).
; :3TOF(E DCM BYTE.
; INCREMENT POINTER.
;DECREMENT LENGTH.
; GET HIGH F(EG.
;THEN OR-IN LOW REG.
;READ ANOTHER BYTE.

; *********-;l'*********************~-**********************
; TEST READ STATUS, TERMINATE OPERATION, GO DCM *
;******************************************************

F~:20 DB04
F22:2 A9
F;223 E69C
F2Z:' C:2f.~AOO

F22:=:: CD~;OOO

F22B C:,::O::::04

IM$TRS: IN
XRA
ANI
,-'NZ
C:(.:IL.L
.-'MP

I M$WD$:=:;T:=:;
r'
I M$DM$F<ER
IM$REB-IM$BGN
I M$:::; T:::;-, I M$BGN
DC:fV/$BG

; INPUT READ STATUS.
;INVERT (1791-01).
;TEST FOR ERRORS.
;READ ERROR TRAP.
;TEF<MINATE F(EAD.
;TRANSFER TO DCM.

;******************************************************
; READ ERROR HAS BEEN DETECTED *
;******************************************************

F':22E :;::C02
F/:::U c::=m 100
F:2:3:3 :3F04
r:2:=::~::' C::::::B 100
F :2=:::3 :3::::01
F2::::{; ::<~760::::

rC:23D f4F"
F2:,:::E 0::::00
F::?40 76

I M$REi2l: My'I
.-'MP

IM$REB: MVI
.-'MP

I M$EHM: 1"1\/ I
IM$HLT~ ::;TA

XF~Pt

OUT
HLT

A,BE$RDA
IM$HLT-IM$BGN
A,BE$RDB
IM$HLT-IM$BGN
A,BE$HOM
IM$BL!t:·ERC:
A
I M$BL.$ST::::

;LOAD READ ERROR CODE.
;GO TO ERROR HALT .
;LOAD READ ERROR CODE.
;GO TO ERROR HALT .
;HOME ERROR CODE.
;DISPLAY ERROR CODE.
;ZERO A REG.
;DESELECT DRIVE.
;TERMINATE.

;******************************************************
; TIMER - WAIT FOR (BC * 1.0) MILLISECONDS *
;******************************************************

F241
F243
F244
F24~i

F24::::
[='249
F24A
F24,B
F:24E

3EDC:
:3D
00
C2BAOO
1B
7A
8:3
C:28::::00
C9

IM$TMR: MVI
IM$TMX: [ICR

NOP
dNZ
DCX
MOV
OHA
.-'NZ
~~ET

A,220
A

IM$TMX-IM$BGN
D
A,[1
E
I M$ TMF<- I M$BGN

;LOAD INT MS VALUE.
; DEC FfJR 1 tv/:=:;.
;EXTRA TIMING DELAY.
;REPEAT FOR 1 MS.
;TEST FOR ANOTHER MS.
; C:HECK REG D.
; AND REr:::iI~;TER E.
;DO ANOTHER 1 MS.
;TIME PERIOD EXPIRED!

;*************************************************,~****

F24F IM$END: END BEGIN ;END OF ASSEMBLY.



A)DDT
DDT VERS ~.2

-DFOOO.F2FF
FOOO C3 12 FO C3 3A FO C3 DA FO C3 F6 FO C3 13 Fl C3 .....•..........
FOI0 32 Fl 00 00 00 00 00 00 00 00 00 00 00 00 00 00 2 .
F020 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ..•.............
F030 00 00 00 00 00 00 00 00 00 00 3180 00 DB 43 E6 1 C.
F040 OE 07 F6 Fn 67 2E 00 22 40 00 3E 01 32 42 00 32 G.. 1'@.).2B.2
F050 43 00 3E 01 D3 43 01 C6 00 2A 40 00 EB 2189 Fl C.) .. C... *@ .. ! ..
F060 CD A7 FO 3E 80 D3 43 E3 E3 3A 42 00 47 DB 43 AO ... ) .. C.. :B.G.C.
F070 C2 60 FO 3E 01 D3 43 2A 40 00 11 77 03 19 7E E6 .M.) .. C*@ .. W.. A

•

FOSO 80 C2 B4 FO 7E A7 C2 C8 FO 2A 40 00 11 78 03 19 .... A •••• *@ .. X..
F090 5E 23 56 23 4E 23 46 D5 3E 03 03 43 2A 40 00 CD A#V#N#F.) .. C*@ ..
FOAO A7 Fa 3E 01 03 43 C9 7E 23 EB 77 23 E8 OB 78 Bl .. ) .. C.A#.W# .. X.
FOBO C2 A7 Fa C9 3A 43 00 A7 CA 52 Fa AF 32 43 00 21 .... :C ... R •• 2C.!
FOCO 56 Fl CD 32 Fl C3 52 FO 32 43 00 21 71 Fl CD 32 V•. 2 .• R.2C. '0 •• 2
FODO Fl 3A 43 00 CD 3E Fl 76 00 00 D8 00 EE 00 E6 02 .:C .. ).V .
FOEO C8 3E FF C9 00 00 00 00 00 00 00 00 00 00 00 00 .) .
FOFO 00 00 00 00 00 00 CD DA Fa CA F6 FO OB 01 E6 7F .
FI00 C9 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 .....•..........
FI10 00 00 00 DB 00 EE 00 E6 04 CA 13 Fl 79 D3 01 C9 Y .
F120 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 .
F130 00 00 7E FE 24 C8 4F CD 13 F1 23 C3 32 Fl F5 OF .. A.$.O #.2 .
F140 OF OF OF CD 47 Fl Fl E6 OF FE OA DA 50 Fl C6 07 G P .
F150 C6 30 4F C3 13 Fl 00 OA OA 49 4E 53 45 52 54 20 .00 INSERT
F160 53 59 53 54 45 4D 20 44 49 53 4B 45 54 54 45 20 SYSTEM DISKETTE
F170 24 OD OA OA 44 44 42 4F 4F 54 20 4C 4F 41 44 20 $ ••• DD800T LOAD
F180 45 52 52 4F 52 20 2D 20 24 31 00 04 D8 40 OE 00 ERROR - Sl ... @..
F190 DB 00 E6 01 C2 10 00 OE FF CD 50 00 3E 04 03 00 P.) .
FIAO CD 50 00 32 77 03 E6 80 CA 26 00 AF C3 8100 79 .P.2W & Y
FIBO D3 05 D3 07 FD 2137 00 3E 18 A9 D3 04 C3 34 00 ~7.) 4.
FICO 2E 4D CD 50 00 E6 04 C2 70 00 20 CA AF 00 DB 08 .M.P P.- .
FIDO 11 OA 00 CD B8 00 C3 39 00 3E DO A9 D3 04 E3 E3 .....•. 9.) .
F1EO E3 E3 DB 04 A9 C9 FF FF FF FF FF FF FF FF FF DB .
FIFO 04 A9 32 77 03 FD E3 ED 45 11 28 00 CD 88 00 11 .. 2W E. ( ..•..
F200 00 04 21 00 04 FD 21 AS 00 3E OD A9 D3 06 3E 98 .. ! ••• ! •• ) •••• ).
F210 A9 D3 04 DB 80 DB 07 A9 77 23 18 7A 83 C2 8A 00 W#.z .
F220 OB 04 A9 E6 9C C2 AA 00 CD 50 00 C3 03 04 3E 02 P ).
F230 C3 81 00 3E 04 C3 Bl 00 3E 01 32 76 03 AF D3 00 > >.2V .
F240 76 3E DC 3D 00 C2 SA 00 18 7A B3 C2 D8 00 C9 FF V).= z .
F250 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .
F260 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .....•..........
F270 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .
F280 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ............•..•
F290 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .............•..
F2AO FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .............•..
F2BO FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .............•..
F2CO FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .
F2DO FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .
F2EO FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .
F2FO FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .
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;******************************************************
*PROGRAM ID: FORMAT *

*
;******************************************************

*JADE COMPUTER PRODUCTS
4901 W. ROSECRANS BLVD.
HAWTHORNE, CALIFORNIA
90250, U.S.A.

PRE:::;ENTED BY: *
*
*
*
*

;******************************************************

*VERSION: CP/M 2.2 RELEASE 2A *

*
;******************************************************

*WRITTEN BY: STAN KRUMME *

*
;******~***********************************************

FORMAT IS A SYSTEM UTILITY WHICH PROVIDES A MEANS *
TO WRITE A SINGLE OR DOUBLE DENSITY FORMAT ON ANY *
OF DRIVES A THROUGH D. THIS UTILITY ALSO PROVIDES *
A COPY-SYSTEM-TRACKS FEATURE. THIS IS A USEFUL *
FUNCTION FOR FORMAT AS THE SYSTEM TRACKS CAN BE
WRITTEN WITH THE OPERATING SYSTEM WHEN FORMATTED.
FORMAT IS 8080/8085/Z80 COMPATABLE. *

;******************************************************

;******************************************************
FORMAT INJECTION MODULES ARE COMMAND COMPATABLE WITH*
THE FOLLOWING WESTERN DIGITAL CONTROLLER CHIPS. *
DOUBLE D USER SWITCH 0 (UO OR RO) MUST BE SET TO *
INDICATE THE CONTROLLER CHIP DATA BUS POLARITY. *

;******************************************************
CONTROLLER Ie USER SWO *
------------- -------- *
FD1791-02 (01) CLOSED *
FD 179:3-02 (01) OPENED *
FD1795-02 CLOSED *
FD1797-02 OPENED *

;******************************************************

;******************************************************
RELEASE 2A: SINGLE AND DOUBLE SIDED DRIVES CAN BE *
FORMATED. INSPECTION OF TWO SIDED* SIGNAL FROM THE *
DISK DRIVE DETERMINES NUMBER OF SIDES. WITH DOUBLE *
SIDED DISKETTES, BOTH SIDES FORM ONE LOGICAL DISK. *
EACH DOUBLE DENSITY TRACK NOW CONTAINS 50 SECTORS. *

;******************************************************
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;******************************************************
; DRIVER MODULE DEFINITIONS *
;******************************************************

OOOA LF -- OOAH ;ASCII LINE FEED.
OOOD CR -- OODH ; C:ARRA I CiE RETURN.
0024 EOM -- "'$0" ; ::::TRING TEF<11 I NATOR.
0100 TPA -- 0100H ; TRANSIENT PROGRAM.
0000 TRK.O -- 0 ; TRACK o.
0001 TRK.l -- I ; TRAC:K 1-
0002 TRK.2 -- 2 ; TRACK 2.
0080 :=;EC. SZ -- 12:=: ;12:::: BYTES PER :::';:ECTCIR.
0001 ID.SEC -- I ;ID SECTOR NUMBER.
0000 REBCIOT -- 0 ; REBOOT ADDRES:::';; .
0001 BS.PTR -- 000lH ; WARM ADDR POINTER.
0001 NO. LOG -- 01H ; REGJUE:=:T NO LOG-ON.
OOFE FT.ERC -- 11111110B ; FORMAT ERROR MASK.
0001 FT.TSM -- 00000001B ;TWO SIDED MASK.

;******************************************************
; INJECTION MODULE DEFINITIONS *
;******************************************************

1700 FMT.EA -- 1700H ; FORMAT EXEC ADDRESS.
0005 WD.TRK -- 005H ; DOUBLE D TRACK PORT.
0007 WD.DTA -- 007H ; DOUBLE D DATA PORT.
0080 XP.DSH -- SOH ; DATA SYNC HOLD PORT.
0000 ZEROS -- OOOOOOOOB ;ALL ZERO BYTE.
OOFF ONES -- IlllllllB ;ALL ONES BYTE.

;******************************************************
; BDOS CALL - VECTOR NUMBERS *
;******************************************************

0005
0009
OOOA

BDOS
BC.PTX
BC.RCB

0005H
OO'~/H

OOAH

;SYSTEM CALL ADDR.
;PRINT STRING CONSOLE.
;READ CONSOLE BUFFERD.

0100

;******************************************************
; ASSEMBLER DIRECTIVES *
;******************************************************

.18080

.PABS

.PHEX

.XLINK

. LOr:: TPA

;******************************************************
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;******************************************************
; .PROGRAM BEGINS *
;******************************************************

0100 C3 0146 BEGIN: .JMP INIT ;130 TO INITIALIZE.

;******************************************************
; ASC I I I DENT IF IC:AT I ON INSERT *
;******************************************************

0103
OllA
012F

4A4144452043
444F55424C45
56455253494F

· ASC: I I
· A:3CII
· ASCII

~JADE COMPUTER PRODUCTS ~

···D(JUBLE D - FORMAT 8" ...
'VERSION 2.2 RELEASE 2A ~

;******************************************************
; SET STACK POINTER AND ISSUE LOG-ON *
;******************************************************

0146 31 0500
0149 11 0716
014C CD 0297

INIT: LXI
LXI
CALL

SP,SP.TOP
D,MSG.BG
MSG.OT

;SET STACK POINTER.
;LOAD MESSAGE ADDR.
; I SSUE MESSAGE.

;******************************************************
; LOAD BIOS VECTORS JUMP TABLE - WARM THRU FORMAT *
;****************************************************{ . -.-/

014F 01 ()()3=3 LXI B,BS.VSZ ;SET BIOS VECTORS SIZE.
0152 11 02A4 LXI D,BS.WRM ;SET FORMAT TABLE.
0155 2A 0001 LHLD BS.PTR ; WARM VECTOR POINTER.
0158 CD 02D7 CALL B.MOVE ; BLOCK MOVE VECTORS.

;******************************************************
; ~;ELECT DRIVE TO FORMAT ON *
;******************************************************

015B
015E
0161

21 0781
CD 0485
.-..-. 04DFv'::'

LXI
CALL
STA

H,MSG.FD
SEL.DR
FD.NBR

;FORMAT ON DRIVE MSG.
;CALL SELECT DRIVE.
;FORMAT DRIVE NMBR.

=******************************************************
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;******************************************************
; DISPLAY FUNCTIONS LIST *
;******************************************************

0164
0167

11 07BB
CD 0297

LIST: LXI
CALL

D,MSG.FL
MSG.OT

;FUNCTIONS MSG ADDR.
;ISSUE THIS MESSAGE.

;******************************************************
; INQUIRE SELECTION *
;******************************************************

016A
016D
0170
017:3
0176
0178

11 08F4
CD 0297
CD 02'~C

:3A 0501
FEOI
C2 01bA

SELECT: LXI
CALL
CALL
LDA
CPI
.)NZ

D,MSG.SF
MSG.OT
CNS.IN
RC.NBR
1
SELECT

;SELECT FUNCTION MSG.
; ISSUE THIS MESSAGE.
;GET CONSOLE CHARACTER.
;LOAD BUFFER SIZE.
;CHECK FOR 1 CHARACTER.
;OTHER THAN 1 TOO BAD.

;******************************************************
; SELECT FUNCTION DRIVER *
;******************************************************

017B 3A 0502 LDA RC.TXT+O ; LOAD CONSOLE CHAR.
017E FE31 CPI "1"
0180 CA 01AA .)Z FUN. 1 ;FMT DOUBLE DENSITY.
0183 FE32 CPI 11·-.11

.L.

0185 CA 0208 ,JZ FUN.2 ;FMT SINGLE DENSITY.
0188 FE33 CPI If"?fI.....
018A CA 01D2 .JZ FUN. :3 ;FMT 3740.
018D FE34 CPI "4"
018F CA 01EB .)Z FUN.4 ;READ SYSTEM TRACKS.
0192 FE35 CPI HC-II

'-'
0194 CA 025D .)Z FUN.5 ;WRITE SYSTEM TRACr-~S.

0197 FE2A CPI "*"
0199 CA 023B .)Z FMT.ST ; FORMAT SYSTEM TRACKS.
019C FE27 CPI II.'" ..

019E CA 04CC .-'z RST.7 ;DDT TRAP.

;******************************************************
; MUST BE A BAD CHOICE *
;******************************************************

01Al
01A4
01A7

11 07A2
CD 0297
C3 0164

LXI
CALL
.)MP

D,MSG.SE
MSG. cn
LIST

;SELECT ERROR MESSAGE.
; I-SSUE MESSAGE.
;DIPLAY LIST AGAIN.

;******************************************************
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;******************************************************
; FUNCTION 1 - FORMAT IN DOUBLE DENSITY *
;******************************************************

01AA :3A 0647 FUN.l: LDA DD.FLG ;LOAD DDENS FLAGS.
01AD :32 04DC ::;;TA F.FLAG ; STORE FORMAT FLAGS.
01BO :3EOO MVI A, TRI<. 0 ; TRACK o.
01B2 ::'::2 04D9 STA TRK.NO ;SET TRACK NUMBER.
01B5 C:D 031B CALL FMT.SD ; FORMAT TRACK SDENS.
01B8 C~J ()28E .JNZ TRK.ER ;,JUMP ERROR DETECTED.'L

01BB :3EOl MVI A,TRK.l ; TRACK 1 VALUE.
01BD .-.'-, 04D9 STA TRK.NO ;SET TRACK NUMBER.~I.L.

01CO CD 0321 • • REPT: CALL FMT.DD ; FORMAT TRACI< DDENS.
01C3 C2 028E '-'NZ TRK.ER ; .JUMP ERROR DETECTED.
01Cb CD 0279 CALL TRK.NX ;SET FOR NEXT TRACK.
01C9 CA 01CO '-'Z .. REPT ; FORMAT NEXT TRACY.
01CC CD 02F2 • • I D: CALL WDD.ID ;WRITE DDENS ID SECTOR.
01CF C~' OlbA .JMF' SELECT ; SELECT NEW FUNCTION ..,:..

;******************************************************
; FUNCTION 3 - FORMAT STANDARD 3740 - SINGLE SIDED *
;******************************************************

01D2 3EOO FUN.3: MVI A,(l ;3740 SDENS FLAGS.
01[14 :~:2 04DC: STA F.FLAG ; STORE FCIRMAT FLAGS.
01D7 3EOO MVI A,TRK.O ; TRACK o.
01D9 32 04D9 STA TRK.NO ;SET TRACK NUMBER.
01DC CD 031B · • REPT: CALL FMT.SD ; FC:rRMAT TRACK SDENS.
01DF C2 028E ,..INZ TRK.ER ;,JUMP ERROR DETECTED.
01E2 CD 0279 CALL TRK.NX ;SET FOR NEXT TRACK.
01E5 CA 01DC .)Z •• REPT ; FORMAT NEXT TRACK.
OlE8 .-.., 016A ,-IMP SELECT ; SELECT NEW FUNCTION._,_I

;******************************************************
; FUNCTION 4 - READ SYSTEM TRACKS *
;******************************************************

01EB 21 090E FUN.4: LXI H, M:~;G. RS ;READ DRIVE MSG.
01EE CD 0485 CALL SEL.DR ; SELECT READ SYS DRV.
OlFl 3E52 MVI A, "'R'" ;READ TRANSFER CODE.
01F:3 32 04D4 STA TF.DIR ;SET TRANSFER DIRC.
01Fb :~:2 04DD STA SYS.RF ;SET :~;YSTEM READ FLAG.
01F9 CD 0355 CALL TRNSFR ;READ SYSTEM TRACI<S.
OlFC ~:A 04DF LDA FD.NBR ;GET FORMAT DRV NMBR.
01FF 4F MOV (:,A ;PUT INTO C REG.
0200 lEOl MVI E,NO.LOG ; INSURE NO LOGON.
0202 CD 02BC: CALL BS.DSf< ; B10:3 SELEC:T DISK.
0205 (::3 016A ,-IMP :~;ELECT ;RESELECT FUNC:TION.

;***************************************************~ ~
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;******************************************************
; FUNCTION 2 - FORMAT IN SINGLE DENSITY *
;******************************************************

0208 3A 0547 FUN.2: LDA SD.FLG ; LOAD SDENS FLAGS.
020B 32 04DC STA F.FLAG ; STORE FORMAT FLAGS.
020E 3EOO MVI A.TRI<.O ; TRACK o.
0210 .-,.~ 04D9 STA TRI<.NO ;SET TRACK NUMBER.~.L.

0213 CD 031B CALL FMT.SD ; FORMAT TRACK SDENS.
0216 C"") 028E ..JNI TRI<.ER ; ,...lUMP ERROR DETECTED .'L

0219 3E01 MVI A,TRI<.l ; TRACK 1
021B 32 04D9 STA TRK.NO ;SET TRACK NUMBER.
021E CD 0321 CALL FMT.DD ; FORMAT TRACK DDENS.
0221 C~· 028E ...JNI TRI<.ER ; ....IUMP ERROR DETECTED.'L

0224 :3E02 MVI A.TRK.2 ; TRACK .-...::..

0226 .-,-, 04D9 STA TRI<.NO ;SET TRACK NUMBER....:t£

0229 CD 031B .• REPT: CALL FMT.SD ; FORMAT TRACK SDENS.
022C C2 028E JNZ TRK.ER ; .JUMP ERROR DETECTED.
022F CD 0279 CALL TRK.NX ;SET FOR NEXT TRACK.
0232 CA 0229 .....IZ .• REPT ; FORMAT NEXT TRACK.
()235 CD 02E2 .• I D: CALL WSD.ID ;WRITE SDENS ID SECTOR.
0238 C·-· 016A .....IMP SELECT ; SELECT NEW FUNCTION...:.

;******************************************************
; NON DOCUMENTED FUNCTION - FORMAT JADE SYSTEM TRACKS *
;******************************************************
; USED FOR SPECIAL PURPOSE - NOT NEEDED BY END USER *
;******************************************************

023B 3A 0547 FMT.ST: LDA SD.FLG ;LOAD SDENS FLAGS.
023E 32 04DC STA F.FLAG ; STORE FORMAT FLAGS.
0241 3EOO MVI A,TRI<.O ;TRACI< o.
0243 32 04D9 STA TRK.NO ;SET TRACK NUMBER.
0246 CD 031B CALL FMT.SD ; FORMAT TRACK SDENS.
0249 r"-' ('28E JNZ TRI<.ER ; .JUMP ERROR DETECTED._L

024C 3E01 MVI A.TRI<.l ; TRACK 1
024E 32 04D9 STA TRI<.NO ;SET TRACK NUMBER.
0251 CD 0321 CALL FMT.DD ; FORMAT TRACK DDENS.
0254 r""") 028E ....INZ TRK.ER ; ...JUMP ERROR DETECTED.~L

0257 CD 02E2 CALL WSD.ID ;WRITE SDENS ID SECTOR.
025A C3 016A .JMP SELECT ; SELECT NEW FUNCTION.

;******************************************************
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;~*****************************************************
; FUNCTION 5 - WRITE SYSTEM TRACKS *
;******************************************************

025D 3A 04DD FUN.5: LDA SYS.RF ; LOAD ~3YSTEM READ FLAG.
0260 FE52 CPI "'R'" ;TEST IF READ CODE.
0262 C2 0270 ,jNZ .. NSYS ; .JUMP IF NO SYSTEM.
0265 3E57 MVI A. ···W'·' ;WRITE TRANSFER CODE.
0267 :37 04D4 STA TF.DIR ;SET TRANSFER DIRC.
02bA CD 0355 CALL TRNSFR ;WRITE SYSTEM TRACKS.
026D C3 OlbA ....IMP SELECT ;WRITE ANOTHER DISK.
0270 11 095E • • N~;YS: LXI D.MSG.NR ;NO SYSTEM LOADED MSG .
0273 CD 0297 CALL MSG.OT ; ISSUE THIS MESSAGE.
0276 C3 016A \-IMP SELECT ; SELECT NEW FUNCTION.

;******************************************************
; NEXT TRACK SELECT ROUTINE *
;******************************************************

0279 :3A 04DA TRK. NX: LDA TRK.MX ; LOAD MAX TRACK NMBR.
027C 47 MOV B.A ; SAVE IN REG B.
027D 3A 04D9 LDA TRK.NO ;GET THIS TRACK NO.
0280 B'-' CMP B ; CHECK FOR LAST TRACK..;:0

0281 CA 028A ,...IZ .• DONE ;.JUMP IF LAST TRACK.
0284 3C INR A ;GET NEXT TRACK.
0285 32 04D9 STA TRK.NO ; STORE NEXT TRACt<.
0288 AF XRA A ;SET ZERO FLAG.
0289 C9 RET ; RETURN TO CALLER.
028A :3EFF •• DONE: MVI A.ONES ;SET ALL ONES.
028C A7 ANA A ;SET FLAG NOT ZERO.
028D C9 RET ; LAST TRACK EXIT.

;******************************************************
; FORMAT TRACK ERROR *
;******************************************************

028E 11 0945 TRK.ER: LXI D.MSG.FE ; FORMAT ERROR MSG ADDR.
0291 CD 0297 CALL MSG.OT ;DISPLAY MESSAGE.
0294 C3 016A .JMP SELECT ; SELECT NEW FUNCTION.

;******************************************************



TDL Z80 CP/M DISK ASSEMBLER VERSION 2.21
FORMAT - JADE DOUBLE D
CONSOLE AND BIOS COMMUNICATION

PAGE :3

;******************************************************
; MESSAGE DISPLAY ROUTINE *
;******************************************************

0297
029';;-

OE09
C3 0005

MSG.OT: MVI
,-IMP

C, Be:. PTX
BDOS

;PRINT TEXT VECTOR.
;CONTINUE IN BDOS.

;******************************************************
; CONSOLE INPUT ROUTINE *
;******************************************************

029C
029F
02Al

11 0500
OEOA
C3 0005

CNS.IN: LXI
MVI
,-IMP

D,RC.BUF
C,BC.RCB
BDOS

;KEYBOARD BUFFER ADDR.
;BDOS CONSOLE BUF READ.
;CONTINUE IN BDOS.

;******************************************************
; BIOS VECTOR DEFINITIONS *
;******************************************************

02A4 C3 0000 BS.WRM: ,-IMP 0 ; RELOAD CCP/BDOS.
02A7 C3 0000 ,JMP 0 ;GET CONSOLE STATUS.
02AA C~' 0000 ,JMP 0 ; CONSOLE CHAR INPUT..,;,0

02AD C3 0000 ,-IMP 0 ; CONSOLE CHAR OUTPUT.
02BO c:' 0000 ,JMP 0 ;PRINTER OUTPUT.-'
02B3 C:;: 0000 JMP 0 ; PUNCH CHARACTER OUT.
02B6 c~' 0000 ....IMP 0 ; READER INPUT .• .,;,0

02B9 C3 0000 .JMP 0 ; HOME SELECTED DRIVE.
02BC C3 0000 BS.DSK: JMP 0 ; SELECT DISK DRIVE.
02BF ,-..-. 0000 BS.TRK: ,JMP 0 ;SET TRACK NUMBER._'.,;,0

02C2 C3 0000 BS.SEC: ,-IMP 0 ;SET SECTOR NUMBER.
02C5 C3 0000 BS.DMA: ,JMP 0 ;SET TRANSFER ADDR.
02C8 c:· 0000 BS.RDS: ,-IMP 0 ; READ DI:::=K SECTOR.-'
02CB C3 0000 BS.WRS: JMP 0 ;WRITE DISK SECTOR.
02CE C~: 0000 ,-IMP 0 ;LIST DEV STATUS.
02Dl C3 0000 .JMP 0 ; SECTOR TRANSLATE.
02D4 C""J 0000 BS. FMT: ,JMP 0 ; FORMAT DISK TRACK.-'
0033 BS.VSZ -- .-BS.WRM ; CALCULATE SIZE.

;******************************************************. BLOCK MOVE SUBROUTINE *,
;******************************************************

02D7 7E B.MOVE: MOV A,M ;GET BYTE
02D8 23 INX H ;INC SOURCE.
02D9 12 STAX D ; STORE BYTE.
02DA 13 INX D ;INC DESTINATION.
02DB OB DCX B ;ONE LESS TO DO.
02DC 78 MOV A,B ;GET B REG.
02DD Bl ORA C ;OR IN C REG.
02DE C-" 02D7 ,JNZ B.MOVE ; REPEAT FOR LENGTH.·L

')2El C9 RET ; RETURN CALLER.

;******************************************************
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;******************************************************
; WRITE ID SECTOR *
;******************************************************

;*******( SET TRANSFER ADDRESS >***********************

02E2 01 051 (:. WSD.ID: LXI B,IDS.SS ;ID SECTOR ADDRESS.
02E5 :3A 04D8 LDA TS.FLG ;GET TWO SIDES FLG.
02E8 A7 ANA A ;TEST.

·02E9 CA O:;;;FF .jZ WRT.ID ; .jUMP ONE SIDED.
02EC 01 0596 LXI B,IDS.DS ; DOUBLE SIDED.
02EF C-· 02FF .jMP WRT.ID ; .jUMP TWO SIDED.•..:;0

02F2 01 0616 WDD.ID: LXI B,IDS.SD ;ID SECTOR ADDRESS.
02F5 :3A 04D8 LDA TS.FLG ;GET TWO SIDES FLG.
02F8 A7 ANA A ; TEST.
02F9 CA 02FF JZ WRT.ID ; .jUMP ONE SIDED.
02FC 01 0696 LXI B,IDS.DD ; DOUBLE SIDED.
02FF CD 02C5 WRT.ID: CALL BS.DMA ;BIOS TRANSFER ADDR.

;*******( SET TRACK AND SECTOR NUMBERS >***************

0:302
0::::04
0307
0309

OEOO
CD 02BF
OEOl
CD 02C2

MVI
CALL
MVI
CALL

C,TRK.O
BS.TRK
C,ID.SEC
BS.SEC

;TRACK 0 SET.
;BIOS SET TRACK.
;ID SECTOR VALUE.
;BIOS SET SECTOR.

;*******( PERFORM WRITE SECTOR >***********************

O:3OC CD 02CB CALL BS.WRS ;BIOS WRITE SECTOR.
030F B7 ORA A ;SET CONDITION CODES.
0:310 C8 RZ ; RETURN USER GOOD.
0:311 11 092B LXI D,MSG.NC ; TRANSFER INCOMPLETE.
0:314 CD 0297 CALL MSG.OT ; ISSUE MESSAGE.
0:317 :3EFF MVI A,ONES ; :=:ET ACUMULATOR.
0:319 A7 ANA A ;SET FLAGS NOT ZERO.
031A C9 RET ; ERROR RETURN.

;*****************************************************i
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;******************************************************
; FORMAT TRACK DRIVER *
;******************************************************

;*******< DENSITY ENTRIES >****************************

031B 01 OAOO FMT.SD: LXI B,FT3740 ;LOAD INJECTION ADDR.
031E C3 0:324 JMP ST.DMA ;130 SET DMA ADDR.
0321 01 OBOO FMT.DD: LXI B,FTJ50D ;LOAD I N,.JECT ION ADDR.

;*******< SET IN,JECTION MODULE ADDRE:;S >***************

0324 CD 02C5 ST.DMA: CALL BS.DMA ;SET TRANSFER ADDRESS.

;*******< SET TRACK NUMBER AND DCM FLAGS >*************

0327 3A 04D9
032A 4F
032B CD 02BF

032E 3A 04DC
0331 4F
0332 CD 02C2

LDA
MOV
CALL

LDA
MOV
CALL

TRK.NO
C,A
BS.TRK

F.FLAG
C,A
BS.SEC

;LOAD TRACK NMBR.
;PUT INTO C REGISTER.
;SET TRACK NMBR.

;LOAD DCM FLAG.
;DCM FLAGS.
; ::::ET DCM FLAGS.

;*******< PERFORM FORMAT TRACK >***********************

0335
0338
033B
033D

CD 02D4
32 04D7
E6FE
CO

CALL
STA
ANI
RNZ

BS.FMT
FT.STS
FT.ERC

;BIOS WRITE TRACK.
; FORMAT STATU::::.
;TEST FOR ERRORS.
;ERROR EXIT.

;*******< SET CONTROLS FOR SIDE/SIDES >****************

033E 3A 04D7 LDA FT.STS ;GET STATUS.
0341 E601 ANI FT.TSM ;TEST TWO SIDES FLAG.
0343 32 04D8 STA TS.FLG ; STORE FLAG.
0346 [=2 034E .JNZ .. TWSD ;TWO SIDES IS A 1-
0349 3E4C MVI A,77-1 ;SINGLE SIDED MAX.
034B C3 0350 .JMP .. EX IT ;EXIT.
034E 3E'~9 .• TWSD: MVI A,2*77-1 ; DOUBLE SIDED MAX.
0350 32 04DA •. EX IT: STA TRK.MX ;SET MAX TRACK.
0353 AF XRA A ;SET ZERO FLAG.
0354 C9 RET ; RETURN TO CALLER.

;******************************************************
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;******************************************************
; SYSTEM TRACKS TRANSFER FUNCTION - ENTRY POINT *
;******************************************************

;*******< TRANSFER INITIALIZE )************************

0355
0358

21 03A9
22 04D2

TRNSFR: LXI
SHLD

H, ST. LST
TF.PTR

;ADDR OF TRANSFER LIST.
;SET TRANSFER POINTER.

;*******< SET BIOS TRACK NUMBER )**********************

035B CD 0391 .. REPT: CALL .. PLST ;POP BYTE FROM LIST.
0:35E FEFF CPI EOL ; TEST FOR END OF LIST.
0360 r"-' RZ ;EXIT TRANSFER._0

03e.1 CD 02BF CALL BS.TRK ;BIOS SET TRACK.

;*******< SET BIOS SECTOR NUMBER >*********************

0364
0367

CD 0391
CD 02C2

CALL
CALL

.. PLST
BS.SEC

;POP BYTE FROM LIST .
;BIOS SET SECTOR.

;*******< SET BIOS TRANSFER ADDRESS )******************

0:36A
036D
0370

CD 0:391
CD 039B
CD 02(:5

C:ALL
CALL
CALL

.• PLST

.• ADDR
BS.DMA

;POP BYTE FROM LIST.
;CALCULATE ADDRESS.
;BIOS TRANSFER ADDR.

;*******< SECTOR TRANSFER OPERATION >******************

0373 21 0:386 LXI H, •. RETN ;LOAD RETURN ADDRESS.
0:376 E5 PUSH H ; PUSH ONTO STACK.
0377 3A 04D4 LDA TF.DIR ; LOAD TRNSFR DIRECTION.
0:37A FE57 CPI ,··w··· ;SEE IF WRITE FUNCTION.
037C CA 02CB .)Z BS.WRS ;BIOS WRITE SECTOR.
037F FE52 CPI ·'R··· ;SEE IF READ FUNCTION.
0381 CA 02C8 JZ BS.RDS ;BIOS READ SECTOR.
0384 ;;:EFF MVI A,ONES ; ERROR CODE NOT R/W.
0386 B7 .. RETN: ORA A ;SET CONDITION CODES.
0387 CA 035B .)Z .. REPT ;DO SOME MORE.

;*******< ENCOUNTERED DIFFICULTY >*********************

038A
038D
0390

11 092B
CD 0297
C9

LXI
CALL
RET

D,MSG.NC
MSG.OT

;MESSAGE ADDRESS.
;SEND MESSAGE.
;(;0 HOME.

;******************************************************
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;******************************************************
; POP LIST SUBROUTINE *
;******************************************************

0391 2A 04D2 . •.PLST: LHLD TF.PTR ;LOAD LIST POINTER .
0394 4E MOV C,M ;GET ITEM NUMBER.
0395 23 INX H ; INCREMENT POINTER.
0396 22 04D2 SHLD TF. F'TR ; STORE LIST POINTER.
0399 79 MOV A,C ;MOVE C TO ACUM.
039A C9 RET ; RETURN TO CALLER.

;******************************************************
; GET MEMORY ADDRESS SUBROUTINE *
;******************************************************

039B A7 •. ADDR: ANA A ; CLEAR CARRY BIT.
039C iF RAR ;DIVIDE BY .-,

"'-.

039D 47 MOV B,A ;HI ORDER TO B REG.
039E 3EOO MVI A,O ; CLEAR ACUMULATOR.
03AO iF RAR ; CARRY BIT TO MSB.
03A1 4F MOV C,A ;LO ORDER TO C REG.
03A2 2A 04DO LHLD TF. INX ; LOAD TRANSFER INDEX.
03A5 09 DAD B ;ADD IN OFFSET.
03A6 44 MOV B,H ;HALF MOV BC,HL.
03A7 4D MOV C,L ; THE OTHER (HA ~ )
03A8 C9 RET ; RETURN TO CALLLER.

;******************************************************
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;******************************************************
; THE FOLLOWING IS A LIST OF SYSTEM TRACK SECTORS *

USED BY THE TRNSFR SUBROUTINE. THERE ARE THREE *
; ENTRIES PER SECTOR. 1ST IS TRACK NUMBER. 2ND IS *

SECTOR NUMBER. 3RD IS MEMORY LOAD OFFSET. *
;******************************************************

SECTORS 2 THRU 26 ARE TRANSFERED ON TRACK O. SECTOR *
1 IS NOT TRANSFERED, THIS IS THE IDENTITY SECTOR. *
TRACK 0 SECTOR ARE LOCATED IN SEQUENCIAL ORDER, SO *
THIS LIST IS STAGGERED. SECTORS 1 THRU 48 ARE *
TRANSFERED ON TRACK 1. *

;******************************************************

0000
0001
OOFF

TKO --
TKI --
EOL --

o
1
OFFH

;DEFINE TRACK O.
;DEFINE TRACK 1.
;DEFINE END OF LIST.

;******************************************************

TKO,04,04,TKO,08,08,TKO,12,12,TKO,16,16
TKO,20,20,TKO,24,24,TKO,02,02,TKO,06,06
TKO,10,10,TKO,14,14,TKO,18,18,TKO,22,22
TKO,26,26,TKO,05,05,TKO,09,09,TKO,13,13
TKO,17,17,TKO,21,21,TKO,25,25,TKO,03,O~

TKO,07,07,TKO,II,11,TKO,15,15,TKO,19,
TKO,23,23

TK1,01,27,TK1,02,28,TK1,03,29,TK1,04,30
TK1,05,31,TK1,06,32,TK1,07,33,TK1,08,34
TK1,09,35,TK1,10,36,TK1,11,37,TK1,12,38
TK1,13,39,TK1,14,40,TK1,15,41,TK1,16,42
TK1,17,43,TK1,18,44,TK1,19,45,TK1,20,46
TK1,21,47,TK1,22,48,TK1,23,49,TK1,24,50
TK1,25,51,TK1,26,52,TK1,27,53,TK1,28,54
TK1,29,55,TK1,30,56,TK1,31,57,TK1,32,58
TK1,33,59,TK1,34,60,TK1,35,61,TK1,36,62
TK1,37,63,TK1,38,64,TK1,39,65,TK1,40,66
TK1,41,67,TK1,42,68,TK1,43,69,TK1,44,70
TK1,45,71,TK1,46,72,TK1,47,73,TK1,48,74

03A9 000404000808 ST.LST: .BYTE
03B5 001414001818 .BYTE
03(:1 OOOAOAOOOEOE .BYTE
03CD 001AIAOO0505 .BYTE
03D9 001111001515 .BYTE
03E5 000707000BOB • BYTE
03Fl 001717 .BYTE

03F4 01011BOI021C .BYTE
0400 01051FOI0620 . BYTE
040C 010923010A24 .BYTE
0418 010D27010E28 .BYTE
0424 01112B01122C .BYTE
0430 o1152FO11 t:.:30 .BYTE
04:3C 0119:~:3011A34 .BYTE
0448 011D37011E38 .BYTE
0454 o1213BO122:3C .BYTE
0460 01253F012640 .BYTE
046C 012943012A44 .BYTE
0478 012D47012E48 . BYTE

0484 FF • BYTE EOL ;END OF LIST .

;******************************************************
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;******************************************************
; SELECT DRIVE THRU BIOS *
;******************************************************

;*******< DISPLAY MESSAGE AND WAIT FOR RESPONSE >******

0485
0488
0488
048C
048F
0492
0495
0497

22 04D5
2A 04D5
EB
CD 0297
CD 029C
:3A 0501
FEOl
C2 0488

SEL.DR: SHLD
.. REPT: LHLD

XCHG
CALL
CALL
LDA
CPI
....INZ

MSG.SV
MSG.SV

MSG.OT
CNS.IN
RC.NBR
1
.. REPT

;SAVE MESSAGE ADDRESS.
;LOAD MESSAGE ADDRESS.
;PUT ADDRESS IN DE.
; I SSUE MESSAGE.
;CONSOLE INPUT.
;LOAD NMBR OF CHARS.
;SEE IF ONE CHARACTER.
;IF NOT 1 CHAR TOO BAD .

;*******< SEE IF DRIVE LETTER GOOD >*******************

049A 3A 0502 LDA RC.TXT ;LOAD LETTER.
049D 0641 SUI "A'" ; GET NUMBER.
049F DA 04Bl JC .. ILLG ; ILLEGAL, REPEAT •
04A2 FE04 CPI 04H ;DRIVE A THRU D?
04A4 DA 04BA ...IC .• NMBR ;13000 NUMBER.
04A7 D620 SUI "'A"-"'A'" ; OFFSET LOWER CASE.
04A9 DA 04Bl ...IC .• ILLG ; ILLEGAL, REPEAT.
04AC FE04 CPI 04H ; LOWER A THRU D?
04AE DA 04BA ....IC .• NMBR ; LEGAL DRIVE •

;*******< EXIT TO RESELECT FUNCTION >******************

04Bl
0484
04B7

11 07A2
CD 0297
C3 0488

.• ILLG: LXI
CALL
,..IMP

D,MSG.SE
MSG.OT
.• REPT

; .' SELECT ERROR"
;ISSUE MESSAGE.
;REPEAT SELECTION.

;*******< VALID DRIVE NUMBER >*************************

04BA
048D
04BE
04CO
04C3
04C4
04C5
04C8
04CB

:32 04DE
4F
lEOl
CD 02BC
7C
85
CA 04Bl
3A 04DE
C9

.• NMBR: STA
MOV
MVI
CALL
MOV
ORA
...IZ
LOA
RET

SV.NBR
C,A
E,NO.LOG
BS.DSK
A,H
L
.• ILLG
SV.NBR

;SAVE DRIVE NUMBER.
;DRIVE NMBR TO C.
;LOG ON VECTOR.
;BIOS SELECT DISK.
;CHECK RETURN ADDR.
;SET FLAGS Z/NZ.
;BIOS SAID NOGO IF O.
;GET NUMBER.
;RETURN CALLER.

;******************************************************
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;******************************************************
; SOFTWARE TRAP:::; - DDT EX IT *
;******************************************************

04CC
04CD

FF
C3 016A

R:3T
.jMP

7
SELECT

; EX I T FORMAT.
;RETURN FOR SELECTION .

;******************************************************
; WORKING VARIABLES *
;******************************************************

04DO OF80 TF.INX: • WORD OF80H ; TRANSFER INDEX.
04D2 0000 TF.PTR: • WORD 0 ;LIST ADDRESS POINTER.
04D4 00 TF.DIR: .BYTE 0 ; TRANSFER DIRECTION.
04D5 0000 MSG. ~;v: .WORD 0 ; MESSAGE SAVE ADDRESS.
04D7 00 FT.STS: .BYTE 0 ; FORMAT STATUS SAVE.
04D8 00 TS.FLG: .BYTE 0 ; TWCI SIDED DRIVE FLAG.
04D9 00 TRK.NO: .BYTE (I ; TRACK NUMBER HOLD.
04DA 00 TRK.MX: .BYTE 0 ;LAST TRACK LIMIT.
04DB 00 SEC. NO: .BYTE 0 ; SECTOR NUMBER HOLD.
04DC 00 F. FLAC;: .BYTE 0 ; FORMAT FLAG (DCM) .
04DD 00 SYS.RF: .BYTE 0 ; SYSTEM TRACK READ FLAG.
04DE 00 SV.NBR: .BYTE 0 ; SEL. DV TEMP STORAGE.
04DF 00 FD.NBR: .BYTE 0 ; FORMAT DRIVE NUMBER.

04EO STACK: .BLKW 16 ; PROGRAM STACK AREA.
0500 SP.TOP -- ;TOP OF STACK.

;******************************************************
; CONSOLE I NPUT BUFFER AREA *
;******************************************************

0014 CB.SIZ -- 20 ; CONSOLE BUFFER SIZE SET.

0500 14 RC.BUF: .BYTE CB.SIZ ; DECLARE BUFFER :3 I ZE.
0501 00 RC.NBR: .BYTE 0 ; INPUT STRING SIZE.
0502 RC.TXT: • BU<B CB.SIZ ; RESERVE CONSOLE BUFFER AREA.

;******************************************************
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0516

;******************************************************
; JADE SINGLE DENSITY - IDENTITY SECTORS *
;******************************************************

4A6164652044 IDS.SS: .ASCII ".JADE DD S SIDED S DENSITY FORMAT"

0536
0536
0538
0539
053A
053B
053D
053F
0540
0541
0543

0546
0546
0547

0596

001A
03
07
00
00F2
003F
CO
00
0010
0002

00
02

• LOC
. WORD
. BYTE
. BYTE
.BYTE
. WORD
. WORD
. BYTE
.BYTE
• WORD
. WORD

• LaC
. BYTE

SD.FLG: .BYTE

. LOC

IDS.SS+20H
26

7
o
26*75/8-1
63
11000000B
o
16
.-..
.L.

IDS.SS+30H
o
00000010B

IDS.SS+SEC.SZ

;LOCATE CP/M 2.2 DPB .
;SECTORS PER TRACK •
;BLOCK SHIFT FACTOR .
; BLOCI< MASK .
;EXM.
;DISK SIZE - 1 .
;DIRECTORY MAXIMUM •
;ALLOC O.
;ALLOC 1.
;CHECI< SIZE .
;TRACK OFFSET •

;LOCATE DCM BLOCK.
;NOT USED .
;DISKETTE FLAGS.

;EXTEND FULL SECTOR •

0596

;******************************************************

4A6164652044 IDS.DS: .ASCII "JADE DD D SIDED S DENSITY FORMAT"

05B6
05B6
05B8
05B'~

05BA
05BB
05BD
05BF
05CO
05Cl
05C:3

05C6
05C6
05C7

0616

001A
04
OF
01
00F6
003F
80
00
0010
0002

00
OA

.LOC
• WORD
. BYTE
.BYTE
. BYTE
• WORD
. WORD
.BYTE
• BYTE
. WORD
. WORD

. LOC

. BYTE

. BYTE

.LOC

IDS. DS+20H
26
4
15
1
26*152/16-1
6:3
10000000B
o
16
.-,
..:..

IDS. DS+30H
o
00001010B

IDS.DS+SEC.SZ

;LOCATE CP/M 2.2 DPB.
;SECTORS PER TRACK.
;BLOCK SHIFT FACTOR .
;BLOCK MASK.
;EXM .
; DISK S I ZE - 1.
;DIRECTORY MAXIMUM •
; ALLOC O.
;ALLOC 1 •
;CHECK SIZE .
;TRACK OFFSET .

;LOCATE DCM BLOCK .
;NOT USED .
;DISKETTE FLAGS .

;EXTEND FULL SECTOR.

;******************************************************
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0616

;******************************************************
; "JADE DOUBLE DENSITY - IDENTITY SECTORS *
;******************************************************

4A6164652044 I D:;. 3D: • ASC I I ".JADE DD 3 SIDED D DENS I TY FORMAT II

06::::6
063c,
0638
0639
06::::A
063B
063D
06:3F
0640
0641
0643

0646
0646
0647

0696

00:32
04
OF
01
00E9
00:3F
80
00
0010
0002

00
06

.LOC

. WORD

.BYTE

.BYTE

.BYTE

. WORD

. WORD

.BYTE

.BYTE
• WORD
• WORD

.LOC

.BYTE
DD.FLG: .BYTE

.LOC

IDS.SD+20H
50
4
00001111B
1
50*75/16-1
63
10000000B
o
16

IDS.SD+30H
o
00000110B

IDS. SD+SEC. SZ

;LOCATE CP/M 2.2 DPB.
;SECTORS PER TRACK.
;BLOCK SHIFT FACTOR.
; BLOC¥ MASK.
; EXM.
;DISK SIZE - 1­
;DIRECTORY MAXIMUM.
;ALLOC O.
; ALLOC 1 .
;CHECK SIZE.
;TRACK OFFSET.

;LOCATE DCM BLOCK.
;NOT L1SED.
;DISKETTE FLAGS.

;EXTEND TO FULL SIZE

;***************************************************~

4A6164652044 IDS.DD: .ASCII ",JADE DD D SIDED D DENSITY FORMAT II

06B6
06Bc.
06B8
06B9
06BA
06BB
06BD
06BF
06CO
06Cl
06C3

06C6
06C6
06C7

0716

0032
05
IF
0:3
OOEC
007F
80
00
0020
0002

00
OE

.LOC

. WORD
• BYTE
.BYTE
.BYTE
. WORD
. WORD
.BYTE
.BYTE
. WORD
• WORD

.LOC

. BYTE

.BYTE

.LOC

IDS.DD+20H
50
5
31
3
50*152/32-1
127
10000000B
o
32
2

IDS.DD+30H
o
00001110B

IDS.DD+SEC.SZ

;LOCATE CP/M 2.2 DPB .
;SECTORS PER TRACK.
;BLOCK SHIFT FACTOR•
; BLOCf< MASK.
;EXM.
;DISf< SIZE - 1.
;DIRECTORY MAXIMUM.
;ALLOC O.
; ALLOC 1.
;CHECK SIZE .
;TRACK OFFSET •

;LOCATE DCM BLOCK.
; NOT USED .
;DISKETTE FLAGS.

;EXTEND TO FULL SIZE

;******************************************************
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0716

0716
0718
073A
075C
077E

0781

ODOA
ODOA2D2D2D2D
ODOA464F524D
ODOA2D2D2D2D
ODOA24

;******************************************************
MSG.BG: ;CONSOLE SIGN ON *
;******************************************************

• ASCII [CRHLFJ
.ASCII [CRJ[LFJ'--------------------------------'
.ASCII [CRJ[LFJ'FORMAT UTILITY 2 - JADE DOUBLE D'
.ASCII [CRJ[LFJ'--------------------------------'
.ASCII [CRJ[LFJ[EOMl

;******************************************************
MSG.FD: ;FORMAT ON DRIVE SELECT *
;******************************************************

0781

07A2

07A2

07BB

07BB
07BF
07E1
0803
0825
0827
0847
0867
0887
08AA
08CD
08CF
08F1

08F4

08F4

ODOA53656C65 • ASCI I [CRHLFJ "SELECT DRIVE TO BE FORMATTED: "[EOMJ

;******************************************************
MSG.SE: ;SELECTION ERROR *
;******************************************************

ODOA4E4F5420 .ASCII CCRl[LFJ'NOT A VALID SELECTION '[EOMJ

;******************************************************
MSG.FL: ;DISPLAY FUNCTION SELECTIONS *
;******************************************************

ODOAODOA • ASCI I [CRJ[LFJ[CRJ[LFJ
ODOA2D2D2D2D .ASCII [CRJ[LFJ'--------------------------------'
ODOA20202020 • ASCI I [CRJ [LF J ..' FUNCTIONS LIST .'

ODOA2D2D2D2D • ASCI I [CRJ[LFJ'--------------------------------"
ODOA • ASCI I [CRJ[LFJ
ODOA20312E20 • ASCI I [CRJ [LF J" 1- FORMAT DOUBLE DENSITY S" "
ODOA20322E20 • ASCI I [CRJ [LF]" 2. FORMAT SINGLE DENSITY 0" .'

'J

ODOA20332E20 • ASCI I [CRJ[LFJ'" .-, FORMAT STANDARD 3740 8" ..'
..;0.

ODOA20342E20 • ASCI I [CRJ[LFJ" 4. READ SYSTEM TRACKS IMAGE /

ODOA20352E20 • ASCI I [CRJ[LFJ' 5. WRITE SYSTEM TRACKS IMAGE ..'
ODOA • ASCI I [CRJ[LFJ
ODOA2D2D2D2D • ASCI I [CRJ[LFJ'--------------------------------/
ODOA24 • ASCI I [CRJ[LFJ[EOMJ

;******************************************************
MSG.SF: ;SELECT FUNCTION *
;******************************************************

ODOA454E5445 .ASCII [CRJ[LFJ/ENTER FUNCTION NUMBER: '[EOMJ

;******************************************************
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090E

090E
O'?10

092B

092B
092D
0942

0945

0945
0947
095B

095E

095E
0960
097A

ODOA
ODOA52454144

ODOA
ODOA5452414E
ODOA24

ODOA
ODOA464F524D
ODOA24

ODOA
ODOA53595354
ODOA24

;******************************************************
MSG.RS: ;READ SYSTEM ON DRIVE *
;******************************************************

.ASCII [CR][LF]

.ASCII (CR][LF]~READ SYSTEM FROM DRIVE: ~[EOM]

;******************************************************
MSG.NC: ;TRANSFER INCOMPLETE *
;******************************************************

• ASCI I [CRHLF]
.ASCII (CR][LF]~TRANSFER INCOMPLETE~

.ASCII [CR][LF][EOM]

;******************************************************
MSG. FE: ; FORMAT ERROR *
;******************************************************

• ASCI I [CR] [LF]
.ASCII [CR][LF]~FORMAT TRACK ERROR~

.ASCII [CR][LF][EOM]

;****************************************************~
MSG.NR: ;SYSTEM NOT LOADED
;******************************************************

.ASCII [CR][LF]

.ASCII [CR][LF]~SYSTEM TRACKS NOT LOADED~

.ASCII [CR][LF](EOM]

;******************************************************
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;******************************************************
; FORMAT - TITLE BLOCK AND PAGE ALIGNMENT *
;******************************************************

.DEFINE FORMAT [NAME] = [

NAME -- (. ! OFFH) +1 ;SET NEXT PAGE BOUNDRY.
.LOC NAME ;SET LOC TO NEXT PAGE.

OFFSET = FMT.EA-NAME ; DETERMINE ADDR OFFSET.
.Z80 ;NOW USE ZSO CODE.
.ASCII "FORMAT! ..,] ; INCLUDE HEADER!

;******************************************************
; DENS I TY - DECLARE TYPE *
;******************************************************

.DEFINE

.IFIDN

.ASCII

.EXIT]

.IFIDN

.ASCII

.EXIT]
• ERROR

DENSITY [TYPE] = [
(TYPE][SINGLE], [
···s"·

[TYPE](DOUBLE], (
/D'"

/INVALID DENSITY/]

;******************************************************
; SECTORS - SPECIFY SEQUENCE AND NUMBER OF SECTORS *
;******************************************************

.DEFINE SECTORS [LIST,NMBR] = [
LXI H,LIST+OFFSET ;SECTOR SEQUENCE ADDR.
MVI E,NMBR] ;NUMBER OF SECTORS.

;******************************************************
; BLOCK - GENERATE A BLOCK OF CONSTANTS *
;******************************************************

.DEFINE BLOCK (COUNT,BYTE,ZREPT] = [
NMBR = COUNT ;SET EQUAL FOR NOW.
MVI B,NMBR ;LOAD NMBR OF BYTES.

ZREPT: IN XP,DSH ;WAIT FOR DATA REQ.
MVI A,BYTE ;LOAD BYTE VALUE.
XRA C ;INVERT (1791-01).
OUT WD.DTA ;WRITE DATA PORT.
D....INZ ZREPT] ; REPEAT FOR COUNT.

;******************************************************
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;******************************************************
; REPEAT - REPEAT FORMAT SECTION FOR EACH SECTOR *
;******************************************************

.DEFINE REPEAT (LOCATIONJ = (
DCR E ;DEC NMBR SECTORS LEFT.
0NZ LOCATION+OFFSETJ

;******************************************************
; ENDING - RECORD NMBR OF TRAILING BYTES WRITTEN *
;******************************************************

(BYTE,i.REPTJ = (
;COUNT OF ZERO.
;WAIT FOR REQ.
;LOAD CONSTANT.
;INVERT (1791-01).
;WRITE TO PORT.
; INCREMENT COUNT.
;CONTINUE.J

ENDING
H,(l
XP.DSH
A,BYTE
C
WD.DTA
H
i.REPT+OFFSET

.DEFINE
LXI
IN
MVI
XRA
OUT
INX
<-IMP

i.REPT:

;******************************************************
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;******************************************************
; WRITE - WRITE SPECIFIC FORMAT BYTES *
;******************************************************

.DEFINE WRITE [TYPE,VALU] = [

;*******< ID ADDRESS MARK >****************************

.IFIDN
IN
MVI
XRA
OUT

.EXIT]

[TYPE][ID.MARK], [
XP.DSH ;WAIT FOR DATA REQ.
A,OFEH ;ID ADDR MARK.
C ;INVERT <1791-01>.
WD.DTA ;WRITE DATA PORT.

;TERMINATE MACRO

;*******< INDEX MARK >*********************************

.IFIDN
IN
MVI
XRA
OUT

• EXIT]

[TYPE][INDEX.MARK], [
XP.DSH ;WAIT FOR DATA REQ.
A,OFCH ;INDEX MARK.
e ;INVERT <1791-01>.
WD.DTA ;WRITE DATA PORT .

;TERMINATE MACRO

;*******< DATA ADDRESS MARK >**************************

.IFIDN
IN
MVI
XRA
OUT

.EXIT]

[TYPE][DATA.MARK], [
XP.DSH ;WAIT FOR DATA REQ.
A,OFBH ;DATA ADDR MARK.
C ;INVERT <1791-01>.
WD.DTA ;WRITE DATA PORT.

;TERMINATE MACRO

;*******< CRC >****************************************

.IFIDN
IN
MVI
XRA
OUT

.EXIT]

[TYPE H eRC], [
XP.DSH
A,OF7H
C
WD.DTA

;WAIT FOR DATA REQ.
;GENERATE CRC.
;INVERT <1791-01>.
;WRITE DATA PORT.
;TERMINATE MACRO

;*******< EXPLICIT BYTE VALUE >************************

.IFIDN
IN
MVI
XRA
OUT

.EXIT]

[TYPEHBYTE], [
XP.DSH
A,VALIJ
C
WD.DTA

;WAIT FOR DATA REQ.
;EXPLICIT VALUE.
;INVERT <1791-01>.
;WRITE DATA PORT.

j*******< TRACK NUMBER >*******************************

.IFIDN
IN

CTYPE]CTRACK.NO], C
XP.DSH ;WAIT FOR REQUEST.
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;GET TRACK NMBR.
;WRITE DATA PORT .

;*******< SECTOR NUMBER )******************************

.IFIDN
IN
MOV
XRA
OOT
INX
.EXIT

(TYPE] (SECTOR. NO], (
XP.DSH ;WAIT FOR REQUEST.
A,M ;SET SECTOR NUMBR.
C ;INVERT <1791-01).
WD.DTA ;WRITE DATA PORT.
H ;INC SEC-NMBR PNTR.

;TERMINATE MACRO]

;*******< SIDE NUMBER )********************************

.IFIDN
IN
MVI
XRA
OUT
.EXIT

(TYPE](SIDE.NO], (
XP.DSH ;WAIT FOR REQUEST.
A,O ;SET SIDE NUMBER.
C ;INVERT <1791-01).
WD.DTA ;WRITE DATA PORT.

;TERMINATE MACRO]

; ******* < SECTOR SIIE CODE )***************************

.IFIDN
SEC. CD
.IFIDN
.IFIDN
.IFIDN
.IFIDN
.IFE
• ERROR

IN
MVI
XRA
OUT

.EXIT

(TYPE](SECTOR.SIIE], (
= OFFH ;DECLARE BLANK.
(VALU][12S], (SEC.CD = OOOH]
(VALU](256], (SEC.CD = 001H]
(VALU][512], (SEC.CD = 002H]
(VALU][1024], (SEC.CD = 003H]

<SEC.CD-OFFH), (
~INVALID SECTOR SIIE~]

XP.DSH ;WAIT FOR DATA REQ.
A,SEC.CD ;LOAD SIZE CODE.
C ;INVERT <1791-01).
WD.DTA ;WRITE DATA PORT.

;TERMINATE MACRO]

;*******< ILLEGAL EXPANSION )**************************

• ERROR ~ILLEGAL EXPANSION~]

;******************************************************



TDL 180 CP/M DISK ASSEMBLER VERSION 2.21
FORMAT - JADE DOUBLE D
II\l·IECTION MODULE FT3740

OAOO 464F524D4154 FORMAT FT3740
OA07 53 OENSITY SINGLE
OA08 21 17B5 SECTORS SS3740.2C.

OAOD 0628 BG3740: BLOCK 40. ONES
OA1S 0606 BLOCK 6. ZEROS
OA23 OB80 WRITE INDEX. MARK
OA2A 061A BLOCK 26. ONES
OA35 0606 RP3740: BLOCK 6.IEROS
OA40 OBSO WRITE ID.MARK
OA47 OB80 WRITE TRACK. NO
OA4D OB80 WRITE SIDE.NO
OA54 DB80 WRITE SECTOR. NO
OA5B OB80 WRITE SECTOR.SIIE.128
OA62 OB80 WRITE CRC
OA69 060B BLOCK 11.0NES
OA74 0606 BLOCK 6.IERb~
OA7F OB80 WRITE DATA. MA '
OA86 0680 BLOCK 128.0E5H
OA91 OB80 WRITE CRC
OA98 061B BLOCK 27. ONES
OAA3 10 REPEAT RF'3740

OAA7 21 0000 ENDING ONES

OAB5 010203040506 SS3740: • BYTE 1. .... 3, 4. 5, 6 • 7. c· 9.10~. .....
OABF OBOCODOEOF10 • BYTE 11.12.13.14.15.16.17.18.19.20
OAC9 15161718191A .BYTE 21.22.23,24.25.26



TDL Z80 CP/M DISI< ASSEMBLER VERSION 2.21 PAGE 25
FORMAT - JADE DOUBLE D
I N.jECT I ON MODULE FT.j50D

OBOO 464F524D4154 FORMAT FT....I50D
OB07 44 DENSITY DOUBLE
OB08 21 17AE SECTORS SS....I50D, 50

OBOD 0650 BG....I50D: BLOCK 80,04EH
OB18 0608 RPJ50D: BLOCK 8, ZEROS
OB23 0603 BLOCK 3,OF5H
OB2E DB80 WRITE ID.MARK
OB35 DB80 WRITE TRACK. NO
.OB3B DBaO WRITE SIDE.NO
OB42 DB80 WRITE SECTOR. NO
OB49 DB80 WRITE SECTOR. SIZE. 128
OB50 DB80 WRITE CRC
OB57 0616 BLOCK 22,04EH
OB62 060e BLOCK 12. ZEROS
OB6D 0603 BLOCK 3.0F5H
OB78 DB80 WRITE DATA. MARK
OB7F 0680 BLOCK 128.0E5H
OB8A DB80 WRITE CRC
OB91 0611 BLOCK 17.04EH
OB9C 10 REPEAT RPJ50D

OBAO 21 0000 ENDING ONES

OBAE 010B151F29 8S,...I50D= • BYTE 1.11.21.31.41
OBB3 020C16202A • BYTE 2.12.22,32.42
OBB8 030017212B • BYTE 3,13.23.33,43
OBBO 040E18222C • BYTE 4,14,24,34.44
OBC2 050F192320 • BYTE 5.15.25,35,45
OBC7 06101A242E • BYTE 6.16.26.36,46
OBce 07111B252F .BYTE 7,17.27,37.47
OB01 08121C2630 • BYTE 8.18.28,;::8.48
OB06 09131027:31 • BYTE 9,19.29.39.49
OBDB OA141E2832 • BYTE 10.20.30.40,50

• END



TDL Z80 CP/M DISK ASSEMBLER VER::::ION 2.21 PAGE 26
FORMAT - .JADE DOUBLE D
'.++++ SYMBOL TABLE +++++

BC.PTX 0009 BC.RCB OOOA BDOS 0005 BEGIN 0100
BG3740 OAOD BG..J50D OBOD BS.DMA 02C5 BS.DSI< 02BC
BS.FMT 02D4 BS.PTR 0001 BS.RDS 02C8 BS.SEC ()2C:2
BS.TRK 02BF BS.VSZ 003:3 BS.WRM 02A4 BS.WRS 02CB
B.MOVE 02D7 CB.SIZ 0014 eNS. IN 029C CR OOOD
DD.FLO 0647 EOL OOFF EOM 0024 FD.NBR 04DF
FMT.DD 0321 FMT.EA 1700 FMT.SD 031B FMT.ST ()2~:B

FT3740 OAOO FT.J50D OBOO FT.ERC OOFE FT.STS 04D7
FT. TSM 0001 FUN. 1 01AA FUN.2 0208 FUN.3 01D2
FUN. 4 01EB FUN. 5 025D F.FLAG 04DC IDS.DD 0696
IDS.DS 0596 IDS.3D 0616 IDS.SS 0516 ID.SEC 0001
INIT 0146 LF OOOA LIST 0164 MSG.BG 0716
MSO.FD 0781 MSG.FE 0945 MSG.FL 07BB MSG.NC 092B
MSG.NR 095E MSG.OT 0297 MSG.RS 090E MSG.SE 07A2
MSG.SF 08F4 MSG.SV 04D5 NMBR 0011 NO. LOG 0001
OFFSET OCOO ONES OOFF RC.BUF 0500 RC.NBR 0501
RC.TXT 0502 REBOOT 0000 RP3740 OA;;:5 RP·J50D OB18
RST.7 04CC SD.FLO 0547 SEC.CD 0000 SEC. Net 04DB
SEC.SZ 0080 SELECT 016A SEL.DR 0485 SP.TOP 0500
S33740 OABS S8,...I50D OBAE STACK 04EO ST.DMA 0324
ST.LST 0;;:A9 8V.NBR 04DE 3YS.RF 04DD TF.DIR 04D4
TF. INX 0400 TF.PTR 04D2 TKO 0000 TKl 0001
TPA 0100 TRK.O 0000 TRI<. 1 0001 TRI<.2 0002
TRK.ER 028E TRK.MX 04DA TRK.NO 04D9 TRK.NX 0279
'RNSFR 0355 TS.FLG 04D8 WDD.ID 02F2 WD.DTA 0007

'wo. TRK 0005 WRT.ID 02FF WSD.ID 02E2 XP.D8H 0080
ZEROS 0000



DDT
DDT VEFc::; 2.2
-IFORMAT.COM
-R
NEXT PC:
OCOO 0100
-DAOO,AFF
OAOO 46 4F t:".-. 4D 41 54 21 J:::""-' 21 B5 17 lE lA 06 .-,.-, DB FORMAT!:::; ~ ('-''''::' ._t ..:, L'=' · 0 · 0 · 0

OA10 :=:c) 3E FF A9 D3 07 10 F7 06 06 DB 80 3E 00 A';:J D:::: • :>. · · · · ·· 0 0 · :>. · ·OA20 07 10 F7 DB 8c) 3E FC A9 D3 07 06 lA DB ::::0 3E FF · · · · · :::-. ·· ·· ·· • :>.
OA30 A';:) D3 07 10 F7 06 0(:, DB :3() 3E 00 Aq D3 07 10 F7 · · 0 · 0 · · 0 • :>. · ·· · 0

'OA40 DB 80 '3E FE A9 D:::: 07 DB :=:c) DB 05 D3 07 DB 80 :.3E · · :>. · · ··· · · ··· • :>
OA50 00 A0:) D3 07 DB 80 7E A9 D3 07 2:~: DB :=:() 3E 00 A9 ..••.

· #.
-,.' · ··· ·· · · · ....... ·OA60 D3 07 DB 80 3E F7 A9 D3 07 06 OB DB SO 3E FF A9 · · · • :>. 0 ·· ··· •:>. ·OA70 D':' 07 10 F7 06 06 DB :3() 3E 00 A9 D3 07 10 F7 DB • :>.~. 0 ····· · · · ·· · 0

OA80 :::() ::::E FB A"i' D3 07 06 :=:(> DB 8() 3E E5 A"i' D3 07 10 · :::-. -'.· ·· ···· ...,.-. ·· · ·OA"i'O F7 DB :=:C) 3E F7 A9 D3 07 06 lB DB :3C) 3E FF A9 D3 -" • :>.· · ·-,,' . ·· ·· · 0 · ·OAAO 07 10 F7 lD C·-· :~:5 17 21 00 00 DB :=:C) 3E FF A9 D:::: C'
~ •:>....:;. · ····_I. · · · ··OABO 07 2=3 c:::: AA 17 01 02 03 04 05 06 07 08 09 OA OB • #. · ······ · ···· ·OACO OC OD OE OF 10 1 1 12 13 14 15 16 17 18 19 lA 00 · · · · 0 ···· · 0 ··· · ·OADO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ····· ···· ·· · ·· ··OAEO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ·· ····· ···· 0 · · 0 ·

OAFO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ·· ·· · · 0 · · · · 0 · 0 ··-DBOO,BFF
OBOO 46 4F 52 4D 41 54 21 44 21 AE 17 lE .-.-. 06 50 DB FORMAT!D! .2. F'.·':"4 · ·
OB10 80 3E 4E A9 D3 07 10 F7 06 08 DB 80 :3E 00 A9 D3 .>N. · · 0 ·· · · • :>. 0 0

OB20 07 10 F7 0(:. ():.=: DB :=:() 3E F5 A9 D3 07 10 F7 DB 80 · · · · · · • :>. ·· · 0 · 0 ·OB:30 3E FE A'::J D3 07 tlB ::::c) DB 05 D:3 07 DB 80 3E 00 A9 -, • :>...," .· · · 0 · ··· · · ·
OB40 D::::: 07 DB :=:() 7E A9 D3 07 ,-,,-, DB 80 ;:::E 00 A9 D:::: 07 ....

· #. · :::'..::..~ · · 0 · · · · 0 ·OB50 DB 80 3E F7 A"i' D3 07 06 1(:. DB 80 3E 4E A9 D3 07 · •:>. ··· · · 0 o >N. · ·OB60 10 F7 06 OC DB 80 :3E 00 A9 D3 07 10 F7 06 0:3 DB -'"·· · · 0 · ...,' . · 0 0 · · 0 0 0

OB70 80 3E F5 A0:) D::::: 07 10 F7 DB 80 ,3E FB A9 D:::: 07 06 -, -,
.' · -,'-. · 0 0 · 0 · · .,.' . 0 0 · ·

OB80 :::0 DB :3() 3E E5 A9 D3 07 10 F7 DB :=:(J ::::E F7 A9 D3 • ..>. -'"· · · · · · · 0 · -" . · 0

OB90 07 06 11 DB 8() 3£ 4E A9 D3 07 10 F7 lD (=2 1'=' 17 · >N.'-' · · · · · · 0 · · · · ·
OBAO 21 00 00 DB 80 3E FF A0:) D3 07 ,-.-. C3 A3 17 01 OB I -'. · # 0.' L·':· · · 0 ·.... 0 · · · 0 ·
OBBO 15 iF 2'~ 02 OC 16 20 2A 03 OD 17 21 2B 04 OE 1 :=: · · ) · · · *. · · 1+. · 0

OBC:O 22 2C 05 OF 19 2:;: 2D 06 10 lA 24 2E 07 11 lB •-.e" II · #-. • $ • o I.4'_' ,
0 · · · ·

OBDO 2F 08 12 lC 2c. 30 09 1'-' lD 27 :31 OA 14 lE .-..-. :32 f. • ~1.0.
..,1. ( .-;..:.- .LO 0 0 · · · ..:..

OBEO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ·· · · ·· · · ·· · 0 ·· · ·OBFO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ·· · · · 0 · 0 · · · · · · 0 ·



DBSLDR
ADDR CODE

SD SYSTEMS Z80 ASSEMBLER PAGE 0001
STMT SOURCE STATEMENT

NAME DBSLDR
;*****************************************************

*PROGRAM ID: DDBIOS LOADER *
*VERSION: 2.2 RELEASE 2 *
*

;*****************************************************
*
*JADE COMPUTER PRODUCTS

4901 W. ROSECRANS BLVD.
HAWTHORNE, CALIFORNIA
90250, U.S.A.

PROPERTY OF:

*
*
*
*

;*****************************************************
THE BIOS LOADER IS READ INTO THE DCM SECTOR BUFFER *
AFTER DCM HAS INITIALIZED. T~~E BIOS LOADER PROGRAM *
IS THEN EXECUTED WHICH READS THE DDBIOS MODULE *
INTO BANK 1. THE COMMAND BLOCK (IN DCM) IS SET TO *
INDICATE DDBIOS MODULE SIZE AND THE SYSTEM LOAD *
ADDRESS. THE BIOS LOADER PROGRAM IS GENERATED BY *
MOVCPM.COM AS THE COLD START LOADER (900-97F HEX). *
THIS MODULE IS PROVIDED FOR REFERENCE PURPOSES. *

;*****************************************************
THE DDBIOS LOADER IS COMPATABLE WITH REV BAND C *
DOUBLE D CONTROLLER BOARDS. IT IS COMPATABLE WITH *
FD1791-01 / FD1793-01. IT WILL ALSO FUNCTION WITH *
THE CURRENT FD179X-02 SERIES. *

;*****************************************************

(1(1(11

0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030



DBSLDR - JADE DOUBLE D - CP/M 2.2 SD SYSTEMS l80 ASSEMBLER PAGE 0002
ADDR CODE STMT SOURCE STATEMENT

0032 ;*****************************************************
0033 ; CONTROLLER PORT ASSIGNMENTS *
0034 ;*****************************************************

;*****************************************************

;*****************************************************
; 179X-02 COMMAND AND MASK. *

;*****************************************************
; SYSTEM ASSIGNMENTS *
;*****************************************************

;LOWER BANK ADDRESS.
; 1K BANK LEN/3TH.
;UPPER BANK ADDRESS.
;1/0 BLOCK ADDRESS.
;COMMAND STATUS BYTE.
;BIOS LOAD ADDR LOC.
;BIOS LOAD LENGTH LOC.
;SECTOR BUFFER AREA.

;SYSTEM SIZE IN K.
;TOTAL BYTES IN 1K.
;TOTAL SYSTEM BYTES.
;BIOS ALLOCATED SIZE.
;BIOS LOAD ADDRESS.

; READ ::::ECTOR.
;READ ERROR MASK.

; BerARD STATUS
; BOARD CONTRfJL:;::
; 179X-02 COMMAND REGISTER
; 179X-02 STATUS REGISTER
; 179X-02 SECTOR REGISTOR
; 179X-02 DATA REGISTER
; M(H()R T I ME OUT
;MOTOR TIME EXTEND
; DATA SYNC: HOLD

2()

1024
NMBR$~:::*LNCi$l K
LNG$1I<*3/2
CPM$SZ-BIOS$:::;

4 ;FIRST BIOS SECTOR.
8 ;NU~BER OF SECTORS.
SEC$BG+SEC$NM-l ;LAST BIOS SECTOR.

1000H
0400H
BANK$O+BANKSL
BANI<$O+0370H
1O$BLI<+0007H
IO$BLK+0008H
IO$BLK+OOOAH
BANK$0+0380H

OOOH
OOOH
004H
004H
006H
0071-/
0101-1
040H
O:;::OH

10001000B
10011100B

EOU
EG!U
EC!U

EOU
EG!U
EOU
EC!U
EOU
EOU
EC!U
EOU

EOU
EOU

EC!U
EG!U
EOU
EOU
EOU

EI:;-~U

EOU
EOU
EC!U
EC!U
EOU
EOU
EC!U
EC!U

;*****************************************************
; BIOS PROGRAM LINKAGE. *
;*****************************************************

;*****************************************************
; INTERNAL MEMORY ASSIGNMENTS *
;*****************************************************

BL$::;;TS
BL$CTL
WD$CMD
WD$ST:::;
WD$::::EC
WD$DTA
XP$MTO
XP$MTX
XP$D:=;H

BANK$O
BANK$L
BANK$l
10$BLI<
CB$:::;H:;
CW$LAD
CW$LNG
SEC$BF

NMBR$K
LNG$ll<
C:PM$Sl
BIOS$::;
BIO:;::$A

DC$RDS
DM$RER

0035
OO:~:~,

0037
00::::8
003';;1
0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
OO~IO

0051
0052
0053
0054
0055
0056
0057
0058
0059
0060
0061
0062
0063
0064
0065
006~.

0067
0068
00~.9

0070
0071
0072
OOT.::
0074
0075
007e,
0077
0078
0079
00::::0 SEC$BG
0081 SEC$NM
0082 SEC$EX

>009C:

>0014
>0400
>5000
>0600
>4AOO

>1000
>0400
>1400
>1370
>1377
>137::::
>1:37A
>1:::::;::0

>0004
>000::::
:>OOOB

>0000
>0000
>0004
>0004
>0006
>0007

. >0010
>0040
>00::::0

0083
0084 ;*****************************************************



DBSLDR - JADE DOUBLE D - CP/M 2.2 SD SYSTEMS Z80 ASSEMBLER PAGE 0003
AD DR CODE STMT SOURCE STATEMENT

;ABSOLUTE ADDRESSING.
;PROGRAM START POINT.

AB:::;
SEC$BF

P~=;ECT

ORG

0086 ;*****************************************************
0087 ; ASSEMBLER DIRECTIVES *
0088 ;*****************************************************
00::::9
0090
0091
0092

>1380

UJAD LENGTH.
LENGTH SET.
:::WSTEM ADDR •
ADDRESS SET.
LOAD POINT.

;WAIT FOR [lATA.
; INPUT INV DATA.
;INVERT (1791-01).
; STORE DC:M BYTE.
; INCREMENT POINTER.
;REPEAT OPERATION.

;SET NMI VECTOR.
;FIRST BIOS SECTOR.
;INVERT (1791-01).
;8ET 179X-02 SEC REG.
;READ SECTOR CMND.
;INVERT (1791-01).
; ISSUE 179X-02 COMMAND.

;BIOS
; lI:::rAD
; BID:::;
; LOAD
; BIOS

A, (XP$DSH)
A, (WD$DTA)
C
(HL) , A
HL
RD$BYT

HL,LNG$lK
( C:W$LNG ) , /·-lL
HL,BIOS$A
( C:W$LAD ) , HL
HL,BANK$1

IY,RD$TST
A, (SECTOR).-.-'
(WD$SEC), A
A, DC$RDS
1-'

(WD$CMD) 7 A

IN
IN
XOR
LD
INC
,..IP

LD
LD
LD
LD
LD

LD
LD
XOR
OUT
LD
XOR
CIUT

RD$BYT:

;*****************************************************
; READ SECTOR OPERATION *
;*********************************************~.*******

RD$SEC:

;*****************************************************
; SET-UP FOR EACH READ SECTOR COMMAND *
;*****************************************************

009S
0099
0100
0101
0102
0103
0104
0105
0106
0107
0108
0109
0110
0111
0112
0113
0114
0115
011(:,
0117
011S
0119
0120
0121
0122
012;::
0124

0093 ;*****************************************************
0094 INITIALIZE BIOS READ OPERATION *
0095 ;*****************************************************
009(:.
0097 BEGIN:

C39E13

DB80
DB07
A';:J
77-..-,
L·~·

227:=:1:~:

A9
D304

210004
227A13
21004A

210014

FD21A813
:3AC413
A9
D306

13'?E
13AO
1:~:A2

13A3
13A4
13A5

1:::::39
1 ::=::=:C:

138C>
1383

138F
1393
1396
1397
1399
139B
139C

012~i

0126 ;*****************************************************



DBSLDR - JADE DOUBLE D - CP/M 2.2 SD SYSTEMS Z80 ASSEMBLER PAGE 0004
ADDR CODE STMT SOURCE STATEMENT

;*****************************************************
END

;*****************************************************
; READ ERROR HAS BEEN DETECTED *
;*****************************************************

;*****************************************************
; CHECK READ SECTOR STATUS, REPEAT UNTIL BIOS LOADED *
;********************************.*********************

; ::;;E::CTOR COUNTER.

;ENABLE INTERRUPTS.
;SHUTDOWN BOARD.

;DISPLAY ERROR STATUS.
;ZERO A REGISTER.
;DESELECT DRIVE.
; MOTCJR OFF!
;TEHMINATE.

;TEST FOR ERRORS.
; ERRCIR DETECTED.
;OET SECTOR NMBR.
;CHECK IF LAST SEC.
;[;0 IF FINISHED.
; INCREMENT.
;STORE SECTOR NUMBER.
;READ NEXT SECTOR.

(CB$STS),A
A
(BL$CTL),A
A, (XP$MTO)

DM$RER
NZ, ERRCIRS
A, (::;;ECTOR)
SEC$EX
Z, FINI:::;H
A
(SECTOR),A
RD$SEC

RD$TST: AND
,JR
LD
CP
,JR
INC
LD
.JR

ERRORS: LD
XOR
OUT
IN
HALT

FINISH: EI
HALT

SECTOR: DEFB

;*****************************************************
; SECH)R NUMBER STORAGE *
;*****************************************************

;*****************************************************
; BIOS SECTOR HAVE BEEN LOADED *
;*****************************************************

<)15::::

0128
012':;'
0130
0131
0132
013:3
0134
01:'::5
01:'::6
01:37
01::::8
01:'::9
0140
0141
0142
014:'::
0144
0145
0146
0147
0148
0149
0150
0151
0152
015:3
0154
015~i

015(:.
0157

0159
01(:.0
0161
0162
016:3
01 (:.4

0165

E6'::'C
200D
3AC41:3
FEOB
280F

32C41:3'
1::::[16

FB
76

04

:'::2771:3
AF
D:'::OO
DB10
76

,:3(:

1:3C4

l:3C:'::

13A::;:
l::::I~A

13AC
13AF
13B1
1:3B3
13B4
13B7

1:'::B9
1 :::::8C
13BD
l:3BF
13Cl



DBSLDR - JADE DOUBLE D - CP/M 2.2 SD SYSTEMS ZSO ASSEMBLER PAGE 0005
ADDR CODE STMT SOURCE STATEMENT

CRO:;::S REFERENCE L I :=;T I NG
SYMBOL VALUE TYPE STMT STATEMENT REFERENCES
v __• _____._. _ ._----_. ---------------------

BANK$O 1000 006'7 0074 0070 0069
BANI<$l 1400 0069 0101
BANK$L 0400 0068 OOt;,''i

'
BEGIN 1380 0097
BIO::::$A 4AOO 0061 0099
B108$8 0600 0060 0061
BL$CTL 0000 0037 0147
BL$ST8 0000 00:36
CB$ST:::: 1:377 0071 0145
C:PM$8Z 5000 0059 0061
CW$LAD 137:::: 0072 0100
CW$LNG 137A 0073 0098
D(:$RD8 0088 0050 0111
DM$RER 009C 0051 0132
ERROR:::; 13B';1 0145 013::::
F IN1:=;H 13(:2 0155 01::::t;.
IO$BLK 1370 0070 007:3 0072 0071
LNCi$lK 0400 0058 0097 0060 0059
NMBR$K 0014 0057 0059
RD$BYT 1:39E 0119 0124
RD$SEC 138F 0107 0139
FW$T:::::T 13A8 ()1:~:2 0107
SEC:$BF 1380 0074 0091
SEC$BG 0004 0080 0162 ()()82

8EC$EX OOOB ()O:3:2 0135
:::;EC$NM 0008 0081 0082
:=:ECTOR 13C4 0162 0138 0134 0108
W[J$CMD 0004 ()():~::=: 0113
WD$DTA 0007 0041 0120
WD$SEC 0006 0040 0110
WD$STS 0004 0039
XP$DSH 0080 0044 0119
XP$MTO 0010 0042 014:=:
XP$MTX 0040 0043

ERRORS=OOOO


