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Disk file explanation
This is the explanation of the files which are on this disk.

1. 2xBIOS24.ASM

This is your bios file for your operating system. This contains
all the disk I/O, and console I/O routines.

2. 2xBOOT24.ASM
This is the secondary bootstrap for your operating system.

3. 27BIOS24.ASM o _ ,

. This is a special modified file of the 2xBIOS24.ASM with Z-80
instructions. This file is smaller in size then the standard

bios file used in your_system., To assemble it, a special assembler
called ZASM.COM is included on the disk. You must have a Z-80 cpu
in order to use the 2ZBIOS24 in your system,

4. ASM.COM .
. This is the Digital Research assembler. It does not assemble Z-80
instructions.

5. BASIC,COM . .
This is a public domain basic written by Gorden Ubanks for his
thesis. It is an unsupported peice of software.

6. COPY,ASM and COPY.COM . ) ) )
g ThlsBls a disk copy routine. It will copy a disk from drive A to
rive B.
Commands are: . .
COPY ALLLcCr> copys entire disk
COPY DATALcr> copys data tracks only
COPY SYSTEM<cr> copys system tracks only

7. CPM.COM . . .
This is your imiage file of your operating system. DO NOT DESTROY!!

8. DDT,COM
This is Digital Researches Dynamic Debugger Tool as described in
their manuals

. LOCK.ASM
’ TB?E ggKa special blocking/deblocking file which must be merged into

¥our bios file to allow operating with sector sizes other than 128 byte.
nstructions are in your manuals from Digital Research.

10.DISKDEF,LIB . . s .

.This file is used to automatically create disk definitions in the
blOS_Elle. You must have Digital Researches "MAC" macro assembler to
use it.

11, DISKTEST,ASM . . .
This is a disk test file. It will report hard and soft disk errors.
this program is read only.

12. DUMP.ASM and DUMP.COM .
This is a disk dump file from Digital Research.
To use it, type DUMP <filename.ext><cr>

13. ED.Cm . . .
This is Digital Researches Context Editor.

14. EXTRACT.COM ) ) )

. This grogrgm allows you to list out to_ the console (or list device
éf youd ypet p), any portion of a PRN file between two (2) labels.
omman ax:

EXTRACT <Filename>_ (1st label) (2nd label)<cr> ,

This program will list starting in the middle of the file to the end

of the file by ugln%ha du lable for the 2nd lable name (one which

does not appear in the f11e§.

15. FORMAT.ASM . .

This is a disk format program. It will only format in the A drive.
Besure to remove your system disk from drive A and replace it with
thetglsg.ygu wish to format, as this program will destroy any data
on the disk.

16 . GUESS.COM , _
Fun game of guessing a number that the computer knows. This program



will fun only on a Z-80 system. (oh welll).

17.INV.BAS ‘

Unsupported inventory program. Will run with the basic on this disk.
18,.LOAD,COM . . . .

Used to turn a HEX file into a COM file for execution by CPM,
19.PIP,COM

Program to transfer files from disk to disk, disk to console, etc.
as explained in your CPM manuals.

20. PRINT, COM . . .
Utility program for printing file name heading and page numbers on

list d8v1c .
Comman antax:
PRINT <filename.ext><cr>

21 .RUN, COM
Run time package for BASIC.COM

22, STAT.COM , _ ,
Status program as explained in manuals.

23, STRIP,COM
. This program will allow you to make_an ASM file from a PRN file
in case you should loose your original ASM file. It will also allow
ou ggdnametthe ASM file to something else if you wish.

ax:
STRIP <filename> (<new filename> or <old filename>)<cr>

This program looks automatically for the PRN file and automatically
creats the new file with the extenstion of ASM.
24 ,SUBMIT.COM _ ,

this is a batch processor as described in the manuals.
25, SYSGEN, COM . .

File used to put a new system on the first 2 tracks of a disk.
26 ,XDIR,COM . . .

Wide disk directory view program. Only works with drive A or B.
27, XSUB.,

COM
This is the extended batch processor file as described in the manual.

28, ZASM.COM
This is a unsupported Z-80 assembler. This file will run on_either

8080 or Z-80. The opcodes recognized by this assembler is included in

¥our ckage, alon%5w1th a croSs reference from ZASM to ZILOG mnemonics,
or the moSt part the command syntax is the same as the Digital researches

ASM.COM file with one exception.

Command syntax:

ZASM <filename,ABC><cr> ) ; . .

where ABC must be gﬁOVlded or the assembler will not work rlght.

Eheeextension of .ABC are the options that may be used during assembly
ime,

o



20.
21.

22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.

0100
0100
0100
0102
0107
FFFF
0000

FFFF

010A
010F

0111
0116

0118

0168
0169
016A
0l6B

0035
0046

007B
FFEF
OE7E
0000
001A
00D4
FFCA
0004
0077
0073
016C

016D
0l6F
0170
0171
0172
0173

ASM 3.11

00
5A
43

54
4E

50
41

49
41
23
32

33

CE
8F
88
89
8A
8B

01
41
4F

45
47

52
4D

00

53 4D 2E

53 54 49

4F 47 52

Z-80 ASSEMBLER "ZASM.COM" OPCODES

;THIS IS AN EXAMPLE
;OF THE OPCCODES FOR
;THE ZASM ASSEMBLER.

.
’

LABLE:
STORE

TRUE:
FALSE:

TEST

~e

~-e

~e

TYPE:
NEW

SAME :
OLD:
AGAIN:
TOP:
BOT:
MID:
LID:
DISK:
BOCK :
LIST:
SIZE:

Ns “o

TITLE

ORG
EQU
DW
DB

EQU
EQU

U

IF
DB

ELSE
DB
ENDIF
DB

DS

DB
DB
DB
DB

EQU
BQU

EQU
BEQU
EQU
HU
EQU
EQU
BQU
BQU
EQU
EQU
DB

'ZASM OPCODES'

100H

100H
STORE
'ZASM.COM'

OFFFFH
NOT TRUE

TRUE

TEST
'"TESTING'

' RUNNING'

' PROGRAM'

80

01001001B
011100101Q
23H

50

35H
46H

TYPE+NEW
TYPE-NEW
TYPE*NEW
TYPE/NEW
TYPE SHR 1
TYPE SHL 2
NOT TYPE
TYPE AND NEW
TYPE OR NEW
TYPE XOR NEW

; TITLE EXAMPLE

;ORIGIN STATEMENT

;EXAMPLE OF AN EQU STATEMENT
;EXAMPLE OF A DW STATEMENT
sEXAMPLE OF A DB STRING

;DEFINE TRUE
;DEFINE FALSE

;CONDITIONAL STATEMENT

;sASSEMBLER EVALUATES THIS
; STRING

;EXAMPLE OF ELSE

; STRING

;MUST END AN "IF" STATEMENT
; STRING EXAMPLE

;DECLARE STORAGE AREA

;BINARY EXAMPLE
;OCTAL EXAMPLE
sHEX EXAMPLE
;DECIMAL EXAMPLE

;ADDITION EXAMPLE

; SUBTRACTION EXAMPLE
sMULTIPLICATION EXAMPLE
;DIVISION EXAMPLE
;SHIFT RIGHT EXAMPLE
7SHIFT LEFT EXAMPLE

; 'NOT' EXAMPLE

; '"AND' EXAMPLE

; 'OR' EXAMPLE

; '"XOR' EXAMPLE

TYPE MOD 10+'0' ; 'MOD' EXAMPLE

mOOQOWPOo

wJ
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52. 0174 8C ADC H

53. 0175 8D ADC L

54, 0176 8E ADC M

55. 0177 DD 8E 46 ADC [X+NEW]
56. 017A FD 8E 46 ADC [Y+NEW]
57. ;

58. 017D 87 ADD A

59. 017E 80 ADD B

60. 017F 81 ADD C

61. 0180 82 ADD D

62. 0181 83 ADD E

63. 0182 84 ADD H

64. 0183 85 ADD L

65. 0184 86 ADD M

66. 0185 DD 86 46 -~ ADD [X+NBEW]
67. 0188 FD 86 46 ADD [Y+NBEW]
68. ‘ H

69. 0188 C6 00 ADI 0

70. H

71. 018D A7 ANA A

72. 018E A0 ANA B

73. 018F Al ANA C

74, 0190 A2 ANA D

75. 0191 A3 ANA E

76. 0192 A4 ANA H

77. 0193 A5 ANA L

78. 0194 A6 ANA M

79. 0195 DD A6 46 ANA [X+NEW]
80. 0198 FD A6 46 ANA [Y+NEW]
8l. :

82. 019B E6 00 ANI 0

83. ;

84. 019D CB 47 BIT 0,A
85. 019F CB 40 BIT 0,B
86. O0lA1 CB 41 BIT 0,C
87. 01A3 (B 42 BIT 0,D
88. 01A5 CB 43 BIT °~ O0,E
89. 0lA7 C(CB 44 BIT 0,H
90. 01A9 (CB 45 BIT o,L
91. 01AB CB 46 BIT o,M
922. 01AD DD CB 46 46 BIT 0, [X+NEW]
93. 01Bl1 FD CB 46 46 BIT 0, [Y+NEW]
94, H

95. 01B5 CB 4F BIT 1,A
%. 01B7 CB 48 BIT 1,B
97. 01B9 CB 49 BIT 1,C
98. 01BB (B 4A BIT 1,D
99, O01BD CB 4B BIT 1,E
100. 01BF CB 4C BIT 1,H
101. 01Cl1 CB 4D BIT 1,L
102. 01C3 CB 4E BIT 1,M
103. 01C5 DD CB 46 4E BIT 1, [X+NBEW]
104. 01C9 FD CB 46 4E BIT 1, [Y+NBEW]

105.

~e



PAGE

106.
107.
108.
108.
110.
111.
112.
113.
114.
115.
116.
117.
118.
1109.
120.
121.
122.
123.
124.
125,
126.
127.
128.
129,
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145,
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.

4

01CD
01CF
01D1
01D3
01D5
01D7
01D9
01DB
01DD
01E1l

01E5
01E7
01E9
01EB
01ED
O1EF
01F1
01F3
01F5
01F9

01FD
01FF
0201
0203
0205
0207
0209
020B
020D
0211

0215
0217
0219
021B
021D
021F
0221
0223
0225
0229

022D
022F
0231
0233
0235
0237
0239
023B
023D
0241

ASF"X 3 oll

57
50
51
52
53
54
55
56
CB

SERB0R38888 389863868688 3888888888
a

J89838868088
®

76

J8R68888888

46
46

46
46

46
46

46
46

46
46

5E
5E

66
66

6E
6E

76
76

Z-80 ASSEMBLER "ZASM.COM" OPCODES

~e

~e

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT
BIT
BIT

- BIT

BIT
BIT
BIT
BIT
BIT
BIT

BIT
BIT
BIT
BIT

BIT .

BIT
BIT
BIT
BIT
BIT

Il milie ol cs el @ Rvs B

X+NEW]
Y4+NEW]
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2EOoZmoow

X+NEW]
Y+NBEWV]

——
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160. H

161. 0245 CB7F BIT 7,A
162. 0247 CB 78 BIT 7,B
163. 0242 (CB 79 BIT 7,C
164. 024B CB 7A BIT 7,D
165, 024D CB 7B BIT 7,E
166. 024F CB 7C BIT 7,H
167. 0251 CB 7D BIT 7,L
168. 0253 CB 7E BIT 7,M
169, 0255 DD (B 46 7E BIT 7, [X+NBW]
170. 0259 FD CB 46 7E BIT 7, [Y+NEW]
171. H

172. 025D CD 00 01 CALL STORE
173. 0260 DC 00 01 CcC STORE
174, 0263 ED A9 CCD

175. 0265 ED B9 CCDR

176. 0267 ED Al CCI

177. 0269 ED Bl CCIR

178. 026B FC 00 01 CM STORE
179. 026E 2F CMA

180. 02F 3F CcMC

181. :

182. 0270 BF CMP A
183. 0271 B8 CMP B
184. 0272 B9 CMP C
185. 0273 BA CMP D
186. 0274 BB CMP E
187. 0275 BC CMP B
188. 0276 BRD CMP L
189. 0277 BE CMP M
190. 0278 DD BE 46 CMP [X+NBEW]
191. 027B FD BE 46 CMP [Y+NEW]
192, ;

193. O027E D4 00 01 Cne STORE
194, 0281 C4 00 01 CNZ STORE
195, 0284 F4 00 01 CP STORE
196. 0287 EC 00 01 CPE STORE
197. 028A FE 00 CPI 0
198. 028C E4 00 01 CPO STORE
199. 028F CC 00 01 Cz STORE
200, 0292 27 DAA

201. 0293 09 DAD B
202. 0294 19 DAD D
203. 0295 29 ’ DAD H
204, 02% 39 DAD SP
205. 0297 DD 09 DADX B
206. 0299 DD 19 DADX D
207. 0298 DD 29 DADX X
208. 0290 DD 39 DADX SP
209, 029F ED 4A DADC B
210. 0231 ED 5A DADC D
211. 02A3 ED 6A DADC H
212, 02a5 ED 7A DADC SP
213. 02A7 FD 09 DADY B
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214.
215.
216.
217.
216.
219.
220.
221.
222,
223.
224,
225.
226.
227.
228.
229.
230.
231.
232.
233.
234.
235,
236.
237.
238.
2309.
240.
241.
242,
243,
244,
245.
246.
247.
248.
249,
250.
251.
252.
253.
254.
255,
256.
257.
258.
259.
260.
261.
262.
263,
264.
265.
266.
267.

02A9
02AB
02AD

02AF
02B0
02E1
02B2
02B3
02B4
02B5
02B6
02B7
02BA

02BED
02BE
02BF
02C0
02C1
02C3

02C5
02C6
02C8
02CA
02CC
02CE
02D0
02D1
02D2
02D3
02D4
02D6
02D8

02DA

02DE
02EQ
02E2

02E4
02E6
02E8
02EA
02EC
02EE
02F0

02F2
02F3
02r4
02F5

AsSM 3.11

BEB8838BBBESS3

BEEBEBEBE BBEBE

3C
04
0C

19
29
39

35
35

2B
2B

FE
42
52
62
72

46
5E
00
BA
B2

78
40
48
50
58
60
68

46
46

Z—-80 ASSEMBLER "ZASM.COM" OPCODES

~e

~e

DADY
DADY
DADY

DCR
DCR

DCR

DI

DINZ
DSBB
DSBB
DSBB
DSBB
EI

HLT
IM0
I

M2

IN
IND
INDR
INI
INIR

INP
INP
INP
INP
INP
INP
INP

INR

INR
INR

D
Y
Sp

@O w

-
=9

o

[X+NBEW]
[Y+NBW]

>

a

KXnTOWw
el

nomowwn

(il c e @ MR-

oow»
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268.
269.
270.
271.
272.
273.
274.
275.
276.
277.
278.
279.
280.
281.
282.
283.
284,

285,
286.
287.
288.
289,
290.
291.
202.
293.
204,
295.
296.
297.
298.
299,
300.
301.
302.
303.
304.
305.
306.
307.
308.
309.
310.
311.
312.
313.
314.
315.
316.
317.
318.

3109,
320.
321.

7

02F6
02r7
02F8
02F9
02FA
02FD

0300
0301
0302
0303
0304
0306

0308
030B
030E
0311
0313
0316
0319
031C
031F
0322
0324
0326
0328
032A

032D
0331
0332
0333
0336

© 0338

033A
033C
0340
0342
0344
0347
034B
034F

0353
0356
0359
035C
035F
0363

0367
0368
0369

ASM 3.11

1C
24
2C
34
DD 34
FD 34

03
13
23
33
DD 23
FD 23

DA 00
FA 00
C3 00
18 FE
D2 0C
C2 00
F2 00
EA 00
E2 00
38 FE
28 FE
30 FE
20 FE
CA 00

4B

00
57
A8
B8
5B
A0
BO
00

2A
7B

B385888BB85588

(o]
[}

00
00
00
00
21
21

g W N
OO

N9
o oo™

46
46

01
01
01

0l

01
01
01

01
00

01

00

01
00
00
00

01
01
01
01
00
00

01

01

01

01

01
01

Z-80 ASSEMBLER "ZASM.COM" OPCODES

~e

-,

INR
INR
INR
INR
INR
INR

INX
INX
INX
INX
INX
INK

JC
JM
JMP
JMPR
JNC
JNZ
JP
JPE
JPO
JRC
JRZ
JRNC
JRNZ
Jz

IBCD
LDAX
LDAX
LDA

IDAI
LDD

LDDR
LDED
IDI

IDIR
LHLD
LIXD
LIYD
LSPD

LXI
LXI
LXI
LXT
LXT
LXI

MOV
MoV
MOV

STORE

STORE

STORE

STORE
STORE
STORE
STORE

B, STORE
D, STORE
H, STORE
SP, STORE
X, STORE
Y, STORE

A,A
A,B
A,C

-1

(@Y
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322. 036A 7A MOV

a,D
323. 036B 7B MOV AE
324, 036C 7C MoV AH
325. 036D 7D MoV AL
326. 036E 7E MOV AM
327. 036F DD 7E 46 MOV A, [X+NEW]
328. 0372 FD 7E 46 MOV A, [Y+NEW]
329. H
330. 0375 47 MOV B,A
331. 0376 40 MOV B,B
332. 0377 41 MOV B,C
333. 0378 42 MOV B,D
334, 0379 43 MOV B,E
335. 037A 44 MOV B,H
336. 037B 45 MOV BR,L
337. 037C 46 MOV B,M
338. 037D DD 46 46 MOV B, [X+NEW]
339. 0380 FD 46 46 MOV B, [Y+NEW]
340. 7
341. 0383 4F MOV C,A
342, 0384 48 MOV C,B
343. 0385 49 MOV c,C
344, 0386 4A MOV C,D
345, 0387 4B MOV C,E
346, 0388 4C MOV C,H
347. 0389 4D MOV C,L
348. 038A 4E MOV C,M
349. 038B DD 4E 46 MOV C, [X+NEW]
350. 038E FD 4E 46 MOV C, [Y+NEW]
381. ;
352, 0391 57 MOV D,A
353, 0392 50 MOV D,B
354, 0393 51 MOV D,C
355. 0394 52 MOV D,D
356. 0395 53 MOV D,E
357. 0396 54 MOV D,H
358. 0397 55 MOV D,L
356, 0398 56 MOV D,M
360. 0399 DD 56 46 MOV D, [X+NEW]
361l. 039C FD 56 46 MOV D, [Y+NBYV]
362. ;
363. 039r G5F MOV E,A
364. 03A0 58 MOV E,B
365. 03A1 59 MOV E,C
366. 03A2 5A MOV E,D
367. 03A3 5B MOV E,E
368. 0324 5C MOV E,H
369. 03A5 5D MOV E,L
370. 0346 5E MOV E,M
371. 03A7 DD 5E 46 MOV E, [X+NEW]
372. 03AA FD 5E 46 MOV E, [Y+NEW]
373. H
374. 03AD 67 MOV H,A
375. 03AE 60 MOV H,B



376.
377.
378.
379.
- 380.
381.
382.
383.
384.
385.
386.
387.
388.
389.
390.
391.
392.
393.
394.
395.
39%.
397.
398.
399.
400.
401.
402.
403.
404.
405.
406.
407.
408.
409.
410.
411.
412.
413.
414.
415.
416.
417.
418.
419.
420.
421.
422.
423.
424.
425,
426.
427.
428.
429,

03AF
03BO
03Bl
03B2
03B3
03B4
03B5
03B8

03BB
03BC
03BD
03BE
03BF
03C0
03C1
03C2
03C3
03Cé6

03C9
03ca
03CB
03CC
03CD
03CE
03CF

03D0
03D3
03D6
03D9
03DC
03DF
03E2
03E5
03E8
03EB
03EE
03F1
03F4
03F7

03FA
03FC
O3FE
0400
0402
0404
0406
0408
040A
040E

66

6E
6E

77
77
70
70
71
71
72
72

73
74
74
75
75

00
00
00
00
00
00
00
00
36
36

46

46
46

46
46
46
46
46
46
46
46

46
46
46
46
46

46 00
46 00

Z-80 ASSEMBLER "ZASM.COM" OPCODES

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MoV
MoV
MOV
MOV
MoV
MOV
MOV
MOV
MOV

MOV

MOV
MOV
MOV

MOV
MOV
MOV
MOV
MOV
MOV
MoV
MOV
MoV
MOV
MOV
MOV
MoV
MOV

MVI
-MVI
MVI
MVI
MVI
MVI
MVI
MVI
MVI
MVI

- -

-

Emmo o

~

m:c:u:ng:nmm

wlwi
%

L, [Y+NEW]

M,A
M,B
M,C
M,D
M,E
M,H
M,L

[X+NEW] ,A
[Y+NEW] ,A
[X+NEW] ,B
[Y+NEW] ,B
[X+NEW] ,C
[Y+NEW] ,C
[X+NEW] ,D
[Y+NBW] ,D
[X+NBW] ,E
[Y+NEW] ,E
[X+NEW] ,H
[Y+NEW] ,H
[X+NBW] , L
[Y+NEW] ,L

A,0

[X+NEW] ,0
[Y+NBW] ,0
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430. 0412 ED 44 NEG

431. 0414 00 NOP

432. 0415 BY ORA A
433. 0416 BO ORA B
434, 0417 Bl ORA C
435, 0418 B2 ORA D
436. 0419 B3 ORA E
437. 041A B4 ORA H
438. 041B BS ORA L
439. 041C B6 ORA M
440. 041D DD B6 46 ORA [X+NEW]
441. 0420 FD B6 46 CRA [Y+NEW]
442, ;

443. 0423 F6 00 ORI 0
444, 0425 ED BB OTDR

445, 0427 ED B3 OTIR

446. ;

447. 0429 D3 46 agT NEW
448. 042B ED 79 QuTP A
449, 042D ED 41 QUTP B
450. 042F ED 49 QUTP C
451. 0431 ED 51 QUTP D
452. 0433 ED 59 uTP E
453. 0435 ED 61 OUTP H
454, 0437 ED 69 QUTP L
455, ;

456. 0439 ED A3 QUTI

457. 043B ED AB oUTD

458. 043D E9 PCHL

459. 043E DD E9 PCIX

460. 0440 FD E9 PCIY

461. ;

462. 0442 C1 POP B
463. 0443 D1 POP D
464. 0444 El POP H
465. 0445 F1 POP PSwW
466. 0446 DD El POP X
467. 0448 FD El POP Y
468. 044A G5 PUSH B
469. 044B D5 PUSH D
470. 044C E5 PUSH H
471. 044D F5 PUSH PSW
472. 044E DD E5 PUSH X
473. 0450 FD E5 PUSH Y
474, i

475. 0452 17 RAL

476. 0453 CB 17 RALR A
477. 0455 CB 10 RALR B
478. 0457 CB 11 RALR C
479, 0459 CB 12 ' RALR D
480. 045B (B 13 RALR E
481. 045D CB 14 RALR H
482, 045F CB 15 RALR L
483. 0461 CB 16 RALR M
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484.
485.
486.
487.
488.
489,
490.
491.
492.
493,
494,
495,
496.
497,
498.
499.
500.
501.
502.
503.
504.
505.
506.
507.
508.
509.
510.
511.
512.
513.
514.
515.
516.
517.
518.
518.
520.
521.
522.
523.
524.
525,
526.
527.
528.
529.
530.
531.
532.
533.
534.
535.
536.
537.

0463
0467

046B
046C
046E
0470
0472
0474
0476
0478
047A
047C
0480

0484
0485
0487
0489
048B
048D
048F
0491
0493

0495
0497
0499
049B
049D
049F
04A1
04A3

04A5
04A7

04AB
04AD
04AF
04Bl
0483

04B5
04B7
04B9
04BB
04BD
04BF
04C1
04C3

(4C5
04C7

ASM 3.11

R

D

B8 868888688686 83988688 868680688 HEOEE0EREE 3868888888

CB

1F
18
19
1A
1B
1C
1D
1E
CB
CB

87
80
81
82
83
84
85
86

8F
88
89
8A
8B
8C
8D
8E

97
90
91
92
93
94
95
96

9F
98
99
9A
9B
9C
9D
9E

a7
A0

D CB 46 16

46 16

46 1E
46 1E

Z-80 ASSEMBLER "ZASM,COM" OPCODES

~e

RALR
RALR

RAR

RARR
RARR
RARR
RARR
RARR
RARR
RARR
RARR
RARR
RARR

RC

RES
RES
RES
RES
RES
RES
RES
RES

RES
RES
RES

" RES

RES
RES
RES
RES

RES
RES
RES
RES
RES
RES
RES
RES

RES
RES
RES
RES
RES
RES
RES
RES

RES
RES

[X+NEW]
[Y+NEW]

EODmoOaQwy

[X+NEW]
[Y+NEW]

2D moowy

e T B B DR BN T

COOODODOOO O

b e e e e

R T I I B I B 1

N N N N N N NS
Froomuowy» RCoDomOowr RO EDmOOoOw

WWWLwwwww [NORCI JO I (O N I (G (S 3 (]

L. T TR . IR I T 3




PAGE 12

538.
539.
540,
541.
542,
543.
544,
545,
546.
547.
548.
549.
550.
551.
552.
553.
554.
555.
556.
557.
55§8.
559.
560.
561.
562.
563.
564.
565.
566.
567.
568.
569.
570.
571.
572.
573.
574,
575.
576.
577.
578.
579.
580.
581.
582.
583.
584.
585.
586.
587.
5&8.
589.
590.
591.

04C9
04CB
04CD
04CF
04D1
04D3

04D5
04D7
04D9
04DB
04DD
04DF
04El
04E3

04ES5
04E7
04E9
04EB
04ED

O4EF

04rl1
04F3

04F5
04F7
04F9
04FB
04FD
04FF
0501
0503

0505
0509
050D
0511
0515
0519
051D
0521
0525
0529
052D
0531
0535
0539
053D
0541

0545
0546
0548

ASM 3.11

BREZBER BRLROBE

&

666668 3868686868 (3668888 (86868686

EEEEERER RBREBRERZRY

d 8

5]
o
BEEREEERE6BEKE68E

ED 45
ED 4D

46
46
46
46

46
46
46
46
46
46
46
46
46
46
46

Z-80 ASSEMBLER "ZASM.COM" OPCCDES

RES
RES
RES
RES
RES
RES

RES
RES
RES
RES
RES
RES
RES
RES

RES
RES
RES
RES
RES
RES
RES
RES

RES
RES
RES
RES
RES
RES
RES
RES

RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES

RET
RETN
RETI

N N N
. B B B B )
2T moaN

AN OO O (NG NE N, NG NE, N0, NE,
N W N N N N w N

I HUNWY> 2rOmmUNWY 2RI HUQW

D I T B B T I

NN NN

0, [X+NBEW]
0, [Y+NBEA]
1, [X4NEV]
1, [Y+NEW]
2, [X+NEW]
2, [Y+NEW]
3, [X+NBW]
3, [Y+NEW]
4, [X+NBW]
4, [Y+NEW]
5, [X+NEW]
5, [Y+NBEW]
6, [X-+NBEW]
6, [Y+NEW]
7, [X+NBW]
7, [Y+NEW]



PAGE 13

592.
593.
594.
595,
59%.
597.
598.
599.
600.
601.
602.
603.
604.
605.
606.
607.
608.
609.
610.
611.
612.
613.
614.
615.
616.
617.
618.
619.
620.
621.
622.
623.
624.
625.
626.
627.
628.
629.
630.
631.
632.
633.
634.
635.
636.
637.
638.
639.
640.
641.
642.
643.
644.
645.

054A
054B
054D
054F
0551
0553
0555
0557
0559
055B
055F

0563
0565
0566
0567
0568
0569
056A

056B
056C
056E
0570
0572
0574
0576
0578
057A
057C
0580

0584
0586
0587
0588
0589
058A
058B
058C
058D

058E
058F
0590
0591
0592
0593
0594
0595
059
0597
059A

ASM 3.11

88382838 JERRBRKRBEEES

SERREEREEARST

FF

C8
9F
98
99
9A
9B
9C
9D
9E

07
00
01
02
03
04
05
06
B
CB

6F

OF
08
0%
0A
0B
0C
0D
OE
CB
CB

67

46 06
46 06

46 OE
46 OE

DD 9E 46
FD 9E 46

7-80 ASSEMBLER "ZASM.COM" OPCODES

~e

RLC

RLCR
RLCR
RLCR
RLCR
RLCR
RLCR
RLCR
RLCR
RLCR
RLCR

RM
RNC
RNZ
RP
RPE
RPO

RST
RST
RST
RST
RST
RST

SBB
SBB
SBB
SBB
SBB
SBB
SBB
SBB
SBB
SBB

=2oDmoow

[X+NEW]
[Y+NEW]

fTmoaOw >

=

[X+NBEW]
[Y+NEW]

Nouds WNHO

CEmEmoQw>

M
[X+NBEW]
[Y+NEW]



PAGE 14 ASM 3.11 Z-80 ASSEMBLER "ZASM.COM" OPCODES

646. 059D ED 43 00 01 SBCD STORE
647. 05A1 DE 00 SBI 0
648, 05A3 ED 53 00 01 SDED STORE
649. H

650, 05A7 CB C7 SET 0,A
651. 0529 B CO SET 0,B
652, 058B B Cl1 SET 0,C
653. 052D CB C2 SET 0,D
654. 05AF CB C3 SET 0,E
655. 05B1 CB C4 SET 0,H
656. 05B3 CB C5 SET 0,L
657. O05B5 (CB C6 SET 0,M
658. H

659. 05B7 (B CF SET 1,A
660. O05B9 CB C8 SET 1,B
661. 05BB (B C9 SET 1,C
662. O05BD CB A SET 1,D
663. O05BF CB B SET 1,E
664, 05C1 CB CC SET 1,H
665. 05C3 CB CD SET 1l1,L
666. 05C5 (B CE SET 1,M
667. H

668. 05C7 (B D7 SET 2,A
669. 05C9 CB DO SET 2,B
670. 05CB (B D1 SET 2,C
671. O05CD CB D2 SET 2,D
672. O05CF (B D3 SET 2,E
673. 05D1 CB D4 SET 2,H
674. 05D3 CB D5 SET 2,L
675. 08D5 CB D6 SET 2,M
676. :

677. 05D7 (B DF SET 3,A
678. 085D9 CB D8 SET 3,B
679. 05DB CB D9 SET 3,C
680. 05DD CB DA SET 3,D
681. 05DF CB DB SET 3,E
682. O05E1 CB DC SET 3,H
683. 05E3 CB DD SET 3,L
684, 05E5 CB DE SET 3,M
685. ;

686. O05E7 CB E7 SET 4,A
687. 059 (B EO SET 4,B
688. O5EB (B El SET 4,C
689. O05ED (B E2 SET 4,D
690. O5EF (B E3 SET 4,E
691. OS5F1 CB E4 SET 4,H
692. O05F3 CB E5 SET 4,L
693. O05F5 (B E6 SET 4,M
694. :

695. O05F7 (B EF SET 5,A
69%. O05F9 (B E8 SET 5,B
697. O5FB (B ES SET 5,C
698. O05FD CB EA SET 5,D
699. 05FF CB EB SET 5,E



PAGE 15

700.
701.
702.
703.
704.
705.
706.
707.
708.
709.
710.
711.
712.
713.
714.
715.
716.
717.
718.
719.
720.
721.
722.
723.
724.
725.
726.
727.
728.
729.
730.
731.
732.
733.
734.
735.
736.
737.
738.
739.
740.
741.
742.
743.
744.
745.
746.
747 .
748,
749.
750.
751.
752.
753.

0601
0603
0605

0607
0609
060B
060D
060F
0611
0613
0615

0617
0619
061B

061D

061F
0621
0623
0625

0627
062B
062F
0633
0637
063B
063F
0643
0647
064B
064F
0653
0657
065B
065F
0663

0667
066A
066E

0672
0674
0676
0678
067A
067C
067E
0680
0682
0686

ASM 3.11

d8383838 KHBGR66606 R[EE666868 €888

g
O

d83838d

J88RR8K868668H

46

46
46
46
46
46
46
46
46
46
46

46
46
46

01
00
00

46
46

Cé
cé
CE
CE
D6
D6
DE
DE

EE
EE
F6
F6
FE
FE

01
01

26
26

Z-80 ASSEMBLER "ZASM.COM" OPCCDES

~e

~e

~e

SET
SET
SET

SET
SET
SET
SET
SET
SET
SET
SET

SET
SET
SET
SET
SET
SET
SET
SET

SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET

SHLD

SIXD
SIYD

SLAR

-~ N

AN OV OYO [S; O, ¥,
N N W N SN SN SN
jcf =+l el @Nvvih BEConmooowy» Rm

NN NNNNaN

L I I L . I I I ]

0, [X+NBEW]
0, [Y+NEW]
1, [X+NEW]
1, [Y+NEW]
2, [X+NEW]
2, [Y+NEW]
3, [X+NEW]
3, [Y+NEW]
4, [X+NBEW]
4, [Y+NBEW]
5, [X+NEW]
5, [Y+NEW]
6, [X+NEW]
6, [Y+NEW]
7, [X+NEW]
7, [Y+NBEW]

el lt== N c: Bw i@ Nve B

[X-+HNEW]
[Y+NBEW]



PAGE 16 ASM 3.11 Z-80 ASSEMBLER "ZASM.COM" OPCODES

754, 068A F9 SPHL

755. 068B DD F9 SPIX

756. 068D FD F9 SPTY

757. H

758. 068F CB 2F SRAR A

759, 0691 CB 28 SRAR B

760. 0693 (B 29 SRAR C

761. 0695 CB 2A SRAR D

762. 0697 CB 2B SRAR E

763. 0699 (B 2C SRAR H

764. 069B CB 2D SRAR L

765. 069D CB 2E SRAR M

766. 069F DD CB 46 2E SRAR [X+NEW]
767. 06A3 FD CB 46 2E SRAR [Y+NEW]
768. H

769. O06A7 (B 3F SRLR A

770. 06A9 CB 38 SRLR B

771. 06AB (B 39 SRLR C

772. 06AD CB 3A SRLR D

773. 06AF CB 3B SRLR E

774, 06B1 CB 3C SRLR H

775. 06B3 CB 3D SRLR L

776. 06B5 CB 3E SRLR M

777. 06B7 DD CB 46 3E SRLR [X+NEW]
778. 06BB FD CB 46 3E SRLR [Y+NEW]
779. ;

780. O06BF ED 73 00 01 SSPD STORE
781. 06C3 02 STAX B

782. 06C4 12 STAX D

783. 06C5 32 00 01 STA STORE
784. 06C8 ED 47 STAI

785. 06CA 37 STC

786. H

787. 06CB 97 SUB A

788. 06CC 90 SUB B

789. 06CD 91 SUB C

790. O06CE 92 SUB D

791. O06CF 93 SUB E

792, 06D0 94 SUB H

793. 06D1 95 SUB L

794, 06D2 96 SUB M

795. 06D3 DD 96 46 SUB [X+NEW]
796. 06D6 FD 96 46 SUB [Y+NEW]
797. H

798. 06D9 D6 00 SUI 0

799. 06DB EB XCHG

800. H

801. 06DC AF XRA A

802. 06DD A8 XRA B

803. O06DE A9 XRA C

804. 06DF AA XRA D

805. O06E0 2B XRA E

806. O06El AC XRA H

807. O06E2 AD XRA L



PAGE 17 ASM 3.11 Z-80 ASSEMBLER "ZASM.COM" OPCODES

808. O06E3 AE XRA M

809. 06E4 DD AE 46 XRA [X+NEW]
810. O06E7 FD AE 46 XRA [Y+NEW]
8l1. H

812, 06EA EE 00 XRI 0

813. 06EC E3 XTHL

814, O06ED DD E3 XTIX

815. 06EF FD E3 XTIY

0100



ACl
ADC
ADC
ADC
/. ADC
ADC
ADC
ADC

RDC.

ADC
ADC
RDD
ADD
ADd
ADD
ADD
ADD
"ADD
ADD
ADD
ADD
AD1
ANA

CLYN

ANA
ANA
ANR
ANR
ANA
~—~ RKA
ANA
ANA

ANT -

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIY
BIT
BIT
BIT
BIT
BIT
BIT
g1
BIT
BIT

N T X rrIMouoOOD>DEE T TIIrFrIMOoOODDT T XrFIMOOD0C

WM NNN = = e e pa g

. s

X+8)
Y+81]

++
oo
St ot

1,4

-
DXrITMDOVDXICrIMOO®@

L N T e VY Y S

-~

ZASM.COM to ZILNG

RDC
ADC
ADC
RDC
RDC
ADC
ADC
RDC
RDC
RDC
ADC
RDD
ADD
ADD
ADD
RDD
ADD
RDD
RDD
ARDD
RDD
RDD
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
‘AND
BIT
BITY
BIT
BITY
BIT
' BIY
BIT
BIT
BIT
BIT
BIY
BIY
BIT
’ BIT
BIT
BIY
BIT
BIT
BIT
BIT
B1Y
BLIY
BIT
BIT
BITY

cross ref: _an

HL)D

1Y+D)

PODPLPODOPDODPDPDDPDDODPDODOPO>DODODDD
TMUEODLDDAAArIMUODODDODX

- & ® e N % e AN e % AN A s s,

>
-

A, (HL)Y
R, (IX+DD
A, CIY+DD
A, N

rImoOwWD

CHLD
(IX+D)
CIY+D)
N

8, R
8,B
6, C
e, D
8, E
8, H
a, L

8, (HL)
1, A
1, B
1,C
1,0
1, E
1, H
1. L

1, CHL>
2, R
2,8
2, C
2,3
2, E
2, H
2, L

2, (HL)
3, R

IX+D) .

[ 7



BIT
BITY
BITY
BIT
BIT
81T
BIY
BITY
BIT
BIT
BIT
B1Y
BIT
BIT
BIY
BIT
BIT
BIT
8IY
BIT
BIT
BIT

BIT,

BIY
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIY
BIT
BIY
BIY
BIY
BIT
B1T
BIT
BIT
BIT
BIT
BIT
BIT
BIT:
BIT
BIT
BIT
BIT
BITY
BIT
BIT
BIT
BIT
cAaLL
cc
CCD

D . TR T e S S . T T e e I S T T O T U Y

~

SO AAAAAAA A A ST IMOODDDITITIMOODD>DIXIIrITMUOUODDDIIIrIMODODDDIrIMOO®

- % ® % e % e %" % % % &% %" e % e s

BIT
BITY
BIY
BITY
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
B1Y
BIT
BIT
BIT
BIT
BIY
BITY
BIT
BIT
BIT
BIT
BIY
BIT
BIT
BIY
BIT
BIY
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BITY
BIT
BIT
BIT
BIT
BIY
BIY
BIT
caLL
cAaLL
CPD

NANSNNVNAOAOOTOAONTNATNNO NNV ARAAUARAUEDLELD2LDL2AEASLLWWNEWWWNW
® ® W W % & 8 % WM % e % % W M e % & % %" % %" %" % %" % % m S8 = %" 8 % W
MU OODArrCIMUODDDA I IMNMUOUODDDArITMUOTDArImMoOD

-3
-

7,
7

8,

i,

2,
3,

S,
6,
)
NN
c,

L

CHL)
C(IX+D)
C(IX+D)
CIX+D)
CIX+D)
CIX+D)
CIX+D)
CIX+D)
CIX+D)
CIY+D)
CIY+D)
CIY+D)
C1Y+D)
(1Y+D)
CIY+D)
ClY+D)
CI1Y+D)

NN



~ DADX

CCDR
CCI

CCIR
CH 0
CHA
cnc
cHe
CHP
CHP
CHP
CHP
cHup
cnp
CHP
cnp
CHP
CNC
CNZ
(o

CPE
CPI
cpPo
c2z

DAA
DAD
DAD
DAD
DAD

~< X
+ ¢+

OO OET T MO OO
o ®
L

DA DX
DADX
DADX
DADC
DADC
DADC
DADC
DADY
DADY
DADY
DADY
DCR
DCR
DCR
DCR
DCR
DCR
DCR
DCR
DCR
DCR
DCX
DX
DCX
DCX
DCX
DCX
DI
DJNZ

~ X

+ +

<X OVIITOoOLD T T XMNrINOODDODNDLCTITNTITOCNXODOM IO
o
[\ o]
o

L g

CPDR
CpPI
CPIR
CALL
CPL
CCF
cpP
cp
ce
Cp
ce
cp
ce
ce
cP
cp
caLl
CaLL
CaLL
CALL
cp
CALL
CARLL
DAA
ADD
ADD
ADD
ARDD
RDD
RDD
ADD

-RDD

ADC
ADC
adce
ADC
RDD
ARDD
RDD
ADD
DEC
DEC
DEC
DEC
JEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DeEC
DEC
DEC
DEC
DI
DJNZ

M, NN

rTMooO oD

(HLD
(IX+D>
C1Y+D>
NC, NN
NZ, NN
P, NN
PE., NN
N

PO, NN
2, NN

HL,BC
HL, DE
HL, HL
HL,SP
I1%,8C
1%,DE
IX,1X
IX,SP
HL,BC
HL, DE
HL, HL
HL,SP
Iv.BC
1Y, DE
v, 1Y
IY,s8P

MIIMoODD

CHL
CIX+D)
CIY+D>
BC

DE

HL

SP

IX
Iy

DIS )



bses

pses
bses
Dss8s
€l
EXRF
EXX
HLT
Ine
INl
M2
IN
IND
INDR
INI
INIR
INP
INP
INP
INP
INP
INP
INP
INR
INR
INR
INR
INR
INR
INR
INR
INR
INR
INX
INX
INX
INX
INX
INX
JC
Jn
JHuPp
JHPR
JNC
JNZ
JP
JPE
JPO
JRC
JRN2
JRNC
JRZ
JZz
LB8CD
LDARX
LDAX
LDR
LDRI

DT DOOPNMAARNRODDIOARADDIDI AL X NITOOW T TIrIMoOoODBDOIDrTMoOoO®D
'

nNnITow

81
81l

§8C
sBC
s8C
s8C
El
EX
EXX
HALT
Ine
it
M2
IN
IND
INDR
INI
INIR
IN
IN
IN
IN
IN
IN
IN
INC
INC
INC
INC
INC
INC
INC
INC
INC
INC
INC
INC
INC
INC
INC
INC
JP
JP
JP
JR
JP
JP
JP
JP
JP
JR
JR
JR
JR
JP
LD
LD
LD
LD
LD

HL,BC
HL,DE
HL, HL
HL,SP

AF., AF’

A, (N

AR, (C)
B, (C>
C, (CH
B, (C>
E, (C)
H, (C)
L, CCO

FrITmooOomd

CHLD
CIX+D)
CIY+DD
8C

DE

HL

SP

IX

iy

C, NN
M, NN
NN

DIS
NC, NN
N2, NN
P, NN
PE, NN
PO, NN
C,DIs
NZ,DIS
NC,DIS
Z,DIS
Z, NN

‘BC, (NN)

i, (BC)
8, (DED
8, (NN

CP D2



LDD
LDDR
LDED
LDI
LDIR
LHLD
LIXD
LIYD
LSPD
LXI
LXI
LX1
LXI
LXI
LX1I
Hov
Hov
nov
nov
MoV
Hov
nav
nov
nov
Hov
nov
nov
HOV
nov
nov
nov
nov
HoV
Hov
nov
nov
Hov
nov
nov
LY
MOV
MOV
nov
HOY
Hov
Moy
nov
HOV
MOV
nov
HOV
nov
MOV
movy
HoY
nov
MOV
nov

XX MMMMMMMMNMOOUODDOODO00O0000000DOOODRODIDPDPOPDDPDIDIDDD CXONVIODDOH®®®®

MR e N N e e . L L I S T © BT T

OIPDPIXIrMXMoO0IICCIMUODDIrIMOO0XMNFrIMOOOODPXIrTIMOOO0DOO" OO0O®

©

LDD
LDDR
LD
LD1I
LDIR
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD

LD

LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD

DE, (HN)

HL, C(NND
IX, CNND
IY, (HND
SP, (RN
BC, NN
DE., NN
HL, NN
SP, NN
IX, NN
IY,NN
A, R

A, B

-

C & v % & & 8 %N e s N e e w e o

-~

L e O S TR S "R S Y S N R T K ST SR Y

=3



noy
nov
nov
nov
nov
nov
nov
nov
nov
nov
nov
nov
nov
nov
nov
nov
nov
nov
Hov
nov
Mov
nov
nov
nov
mov
Hov
mov
nov
nov
nov
nov
MoV
nov
nov
HOV
nov
nov
nov
nov
noy
nov
nov
nov
nov
nov
nov
mov
Hov
nvl
nyl
MvI
nvi
nyl
nyl
fnyl
nvl
nviI
nyl

H, D
H, E
H, H

H., M

X+8)
X+81
X+81
D,(X+81
E,[X+8]
H,(X+8]
L, [X+0]
R, L Y+8)
B,LY+8])
C,{Y+0]
D,L{Y+8]
E,CY+0]
H,(Y+8]
L.LY+0])
[X+01, A
[X+81, 8
[X+81,C
(X+81,D
[X+081, E
[X+B]), H
{X+81), L
[Y+8 1), A
[vy+81, 8
{Y+81l, C
[Y+81,D
[Y+B ), E
[Y+B ), H
[Y+8 1, L
A, 9D

B, 9

C,o

D,8

E,®

H, 8

L.®

n,8

[X+81,8
[Y+01, 0

O XIXXITIXIXXrrrrr

L . T T S S R N e

D
E
H
L
n
A
B
c
D
€
H
L
(
(
L

LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD

LD

LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD

rCrrCrrrrrTTIX
Lo Y T S SR I L R .
rITmoOoodXAlrxamo

L, CHL)
CHL>, A
(HL)., B
(HLY., C
(HL>, D
(HLD L E
CHLY>. H
CHLY, L
A, CIX+DD
B, (IX+D)
€, (IX+D>
D, (IX+D)
E, CIX+D>
H, CIX+DD
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SECTION 2: GETTING CP/M RUNNING WITH THE INTERFACE

One of the major problems confronting the implementers of new
micro-computer systems, has been the lack of input/output (I/0)
standards. The emergence of Digital Research's CP/M(r) disk
operating system as a standard I/0 environment has contributed greatly
to alleviating this problem. Now the problem is reduced to
implementing CP/M on the target hardware system, which consists of
tailoring the BIOS part of CP/M to the situation. Unfortunately,
since we can't assume any particular console interface at the factory,
there is no way to make the system generation completely automatic.

Because of all the different possible system configurations, and
because we try to update our hardware and software as quickly as
possible, it has been difficult to create and maintain a set of
documentation that is useful and correct for getting our
double-density floppy disk interface working under CP/M. These
instructions represent a major rewrite effort in this direction. We
hope that most of the faults in the earlier instructions have been
corrected in this set.

These instructions explain how to get the Tarbell Double Density
Floppy Disk Interface going with Digital Research's CP/M 1.4 or 2.x
disk operating system. It is important not to try and make more than
one change in your system at a time. For example, if you wish to go
from our single density interface operating under CP/M 1.4, to our
double density interface operating DMA under CP/M 2.2 with a different
memory size, DON'T try to do it all at once. First the single-density

to double density, then to DMA, then to 2.2, then to different memory
size,

Be sure that the title of the instructions you are going to use,
matches the situation you have. If it doesn't, and you can't seem to
find one that does match, call or write to us, and we'll try to help.
If you don't think you are capable of carrying out the required
instructions yourself, we can generate a customized system for you.
Just have us send you an I/0 tailoring questionaire, The cost 1is
usually about $50.

INSTALLATION NOTES

1. The MWRITE option available on our board is only for those
computers where the MWRITE is not generated directly from the bus
signals PWR and SOUT. It is not intended as a substitute for the

normal MWRITE 1line, which must be implemented somewhere on the bus
(usually on the CPU or front panel).

2. Install the double density board as close to the CPU as
possible, between the CPU and memory board(s).
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INSTRUCTIONS FOR GETTING THE TARBELL DOUBLE DENSITY
INTERFACE OPERATING WITH CP/M 1.4 WHEN YOU HAVE CP/M
1.4 ALREADY GOING ON A TARBELL SINGLE-DENSITY INTERFACE

1. First make sure that your situation matches the title above.
If it doesn't, find another sheet that does match.

2. Check the option jumpers on your double~density interface
board against the manual to make sure the board is addressed for EO
through F8 (hex), and that all other options are correct.

Use your current single-density interface, operating under CP/M 1.4
to do the following steps:

3. Use the FORMATY91 program on the public domain #2 disk
(provided with the interface) to format at least two disks. DON'T use
any of your old format programs to do this. When it says "READY TO
FORMAT?" be SURE to get the public domain disk out of there before
typing Y. Test the disks using the DISKTEST program.

4. Put one of the newly formatted disks in drive B. Put a disk
with your normal CP/M 1.4 system and system programs in drive A. Now
perform the following steps:

a) logged into drive A, type SYSGEN. Answer source as
drive A, destination as drive B. Reboot.

b) type PIP with no arguments, then the following steps.
*B:=A:DDT.COM
*B:=A:ASM.COM
*B:=A:SYSGEN.COM
*B:=A:ED.COM

¢) while still in PIP program, remove your system diskette
from drive A, and insert into drive A the Public Domain #2
diskette that came with the double-density interface. Then
continue as shown below:
*B:=A:ABI0S24.ASM
*B:=A:DBO0T24.ASM

5. Now take out the public domain disk #2 and put it aside.
Take the newly formatted disk out of drive B and put it into drive A,
Boot up on it. It should come up normally, since a copy of your
system was just put onto it.

6. Using ED.COM, edit the ABIOS24.ASM to change the EQU's for
your memory size, console, printer, drives, etc. Leave the DMACNTL
and DUBSID EQU's set to FALSE. Set the MSIZE EQU to the same size as
the CP/M 1.4 system you are now running on this disk. Be sure to set
the console port numbers correctly. Exit from the editor. Rename the
file to ABIOSxx.ASM, where xx is your MSIZE.

8. Assemble ABIOSxx with ASM.COM. Print the .PRN file if
desired, then erase it.

9. Usipg ED.COM, edit DBOOT24.ASM. Set the MSIZE EQU to the
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size used above., Leave the DOUBSID, DOUBDEN, and DMACNTL EQU's set to
FALSE. Exit from the editor. Rename the file to DBOOTxx.ASM.

10. Assemble DBOOTxx.ASM with ASM.COM. Print the .PRN file if
desired, then erase it.

11. Use SYSGEN to put a copy of your current CP/M 1.4 system
onto the disk as a file. When it asks for source, answer A. When it
asks for destination, press carriage-return to reboot. Then do a SAVE
32 CPMxx.COM, where xx is your system size.

12, Use DDT to bring in the CPMxx.COM file and to overlay the
BIOS and BOOT hex files onto it. Type DDT CPMxx.COM . Then type
IABIOSxx.HEX . Then type Rbias where bias is in the table below:

xx bias xxX bias xx bias xX bias
20 D480 24 C480 28 B480 32 17480
36 9480 40 8480 44 7480 48 6480
52 5480 56 4480 60 3480 64 2480

Now type IDBOOTxx.HEX . Then type R900 . Then do Ctl-C.

13. Next enter SYSGEN. When it asks for source, press return to
skip. When it asks for destination, type A. At this point you may
write this system onto more than one disk. After you are finished
writing onto the disk(s), DON'T press return to reboot.

14. You can now shut off vyour computer, remove the single
density interface, and put the double-density interface in. Then turn
your computer back on.

15. The system you have just written onto one or more disks
should now boot up correctly on the double-density interface. If it
doesn't, check over the BIOS and BOOT .PRN files to make sure all
EQU's were set correctly. Check your board to verify again that all
the jumper options are right. If you still can't get it going, read
section 2-3 of these instructions.

16. If the system does come up correctly, congratulations! You
are now running the double-density interface in non-DMA mode. If you
want to operate double-density next, see section 2-2 of these
instructions. If you want to try operating in DMA mode, go to step 6
in this section, changing the DMACNTL EQU to TRUE in both the BIOS and
the BOOT .ASM files. The rest of the instructions are the same.

17. Finally, if you notice any errors in this documentation,
PLEASE call or write about it.
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HOW TO MAKE THE TARBELL DOUBLE DENSITY INTERFACE OPERATE
IN THE DOUBLE DENSITY MODE ASSUMING YOU HAVE THE DOUBLE
DENSITY INTERFACE OPERATING IN THE SINGLE DENSITY MODE.

1. Check your situation against the title above. If it doesn't
match, look for other instructions that do. 1In order to operate in
double density mode, you will either need to be operating at 4 or
above 4 Mhz (Z80 or 8085), or you need to be operating in DMA mode.
To set DMA mode, see step 16 of the instructions in section 2-1.

2. Format some disks double density with DFORMAT, and test them
using DTEST.

3. If you boot up on a single density system which was created
using the auto-select I/O section (ABIOS or 2ABIOS), all you have to
do is put the formatted double-density diskette in drive B. Files may
be transferred to the new double density disk using PIP., Don't try to

use the COPY utility to copy from single density to double density or
vise-versa.

4. If you want to put a system from the first two tracks on the
single density disk onto a double density disk, SYSGEN alone will not
work. This is because the first sector of the first track contains a
byte which has to be DD (hex) for double density, and your
single-density disk doesn't have that byte. To perform this operation
correctly, follow these steps:

a) On your single density disk, edit the file called DBOOTxx.ASM
to change the DOUBDEN EQU from FALSE to TRUE. It is important
that the MSIZE match your current CP/M system size (xx).

b) Assemble the new file: ASM DBOOTxx

c) Do a SYSGEN, answering source on A, skip the destination and
reboot. Enter SAVE 34 CPMxx.COM where xx is system size.

d) Then overlay the CPMxx.COM system image with the new DBOOT:

DDT CPMxx.COM
IDBOOTxx.HEX
R900

e) Then press control-C to return to CP/M.

f) Type B:,<cr> to log in drive B.

Type A:,<cr> .

g) Then do another SYSGEN, this time skipping the source, and
answering B to the destination. (This assumes you still have
your double-density disk in B.)

5. Now you can take the double density disk out of drive B and
put it into drive A and boot up on it.
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WHAT TO DO IF YOUR TARBELL DOUBLE DENSITY
FLOPPY INTERFACE IS NOT WORKING

1. Recheck the jumper options on the interface board against
your manual in section 6. Note that manuals of boards rev B and
earlier have an error in the board addressing section. People with
these manuals can get a new manual free by sending us the cover of
their old manual.

2. Recheck the EQU's in the BIOS and BOOT .ASM files to make
sure that all are set correctly.

3. If you have a friend with a working Tarbell Double
Interface, try using your interface in his computer. If his works and
yours doesn't, there is probably something actually wrong with your
interface. If so, you might want to consider sending it back to
Tarbell for repair. If your interface does work in your friend's
computer, the problem might be in your software, or in some other
component of your system. Just because the other components of your
system work wunder other circumstances, doesn't mean that there is
nothing wrong with them.

4., Another thing to check is the diskette that you're using.
Is it formatted correctly? How do you know it is?

5. Do you have dynamic memory in your computer. If so, how |is
it refreshed? It is possible that the way it is refreshed interferes
with our interface, or that the way our interface works interferes
with the memory's refresh circuitry.

6. Does your CPU board fully implement the new IEEE S-100
standard? In particular, does it use pin 67 (the phantom line) for
anything besides phantom? Does it implement the control-disable,
data-disable, and status-disable lines? Does it implement the PSYNC,
PHOLD, and PHLDA lines? Neither the SDS SBC-100 or SBC-200 CPU boards
meet this requirement.

7. Does the memory which occupies address 0000 in your system
have a phantom line on pin 67?

8. Do you have other boards in your system that use the XRDY
and PRDY 1lines (pins 3 and 72) besides the Tarbell interface and the
CpPU? If so, it might be best to disconnect those lines completely.

9. Since the Tarbell Double Density Floppy Disk Interface uses
lines on your motherboard that aren't normally used, some of these
lines could be shorted or open, or the connector pins could be dirty.

10. Check your system power supply, with a scope if possible, to
make sure that all your voltages are steady, clean, and the right
level, both on the drives and the motherboard. It is very important
that on the drive power supply, the 24 wvolt, 5 volt, and -5 volt
returns be connected together at the power supply end.
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11. If you are having problems with the bootstrap, it's possible
that Cl17 is not quite the right value to reduce the effects of ringing
on the bus. You might try 100, 220, 390, 470, or 680 pf capacitors,
in that order. The symptom is that the bootstrap flip-flop gets reset
before it has a chance to read a complete sector if the value of C1l7
is to too small, or, the bootstrap will not release soon enough if the
value of Cl7 is to big. The value of Cl1l7 is not as critical as it may
seem, but it's value in some cases will be controlled to some extent
by the noise and impedance effects of your computer bus. If you have a
good fast scope, you can observe the bootstrap operation by looking at
pin 19 on the 8257. This is the DRQ line, and it should be . a series
of short pulses that happen over a period of about 2 ms. If they
don't last that long, you may have to adjust Cl17.

12. If the DRQ line mentioned above never goes high at all, that
means the interface is never receiving a valid data byte. This could
be caused by a variety of factors, including a bad data separator
component, bad 1793, bad drive, etc.

13. If the interface 1is picking up excessive errors after
warming up, it could be the 1793. We are now testing these IC's more
carefully.

k% NOTE *#%%

If you decide to send the interface back for repair, be sure to
include a copy of your receipt, showing the date you bought it.
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INSTRUCTIONS FOR GETTING THE TARBELL DOUBLE DENSITY
INTERFACE OPERATING WITH CP/M 2.x WHEN YOU HAVE CP/M
2.x ALREADY GOING ON A TARBELL SINGLE-DENSITY INTERFACE

l. First make sure that your situation matches the title above.
If it doesn't, find another sheet that does match.

2. Check the option jumpers on your double-density interface
board against the manual to make sure the board is addressed for EO
through F8 (hex), and that all other options are correct.

Use your current single density interface, operating under CP/M 2.x
to do the following steps:

3. Use the FORMAT91 program on the public domain #2 disk
(provided with the interface) to format at least two disks. DON'T use
any of your old format programs to do this. When it says "READY TO
FORMAT?" be SURE to get the public domain disk out of there before
typing Y. Test the disks using the DISKTEST program,

4. Put one of the newly formatted disks in drive B. Put a disk
with your normal CP/M 2.x system and system programs in drive A. Now
perform the following steps:

a) logged into drive A, type SYSGEN. Answer source as
drive A, destination as drive B. Reboot,

b) type PIP with no arguments, then the following steps.
*B:=A:CPM,COM
*B:=A:DDT,COM
*B:=A:ASM,COM
*B:=A:SYSGEN.COM
*B:=A:ED.COM

¢) while still in the PIP program, remove your system diskette
from drive A, then insert into drive A the Public Domain #2
diskette that came with the double-density interface. Then
continue as shown below:
*B:=A:2ABI0S24.ASM
*B:=A:2DBO0OT24,.ASM

5. Now take out the public domain disk #2 and put it aside.
Take the newly formatted disk out of drive B and put it into drive A.
Boot up on it. It should come up normally, since a copy of your
system was just put onto it.

6. Using ED.COM, edit the 2ABIOS24.ASM to change the EQU's for
your memory size, console, printer, drives, etc. Leave the DMACNTL
and DUBSID EQU's set to FALSE. Set the MSIZE EQU to the same size as
the CP/M 2.x system you are now running on this disk. Be sure to set
the console port numbers correctly. If you have Shugart 800 drives,
don't set the step rate any faster than 10 ms. Exit from the editor.
Rename the file to 2ABIOSxx.ASM, where xx is your MSIZE.

8. Assemble 2ABIOSxx with ASM.COM. Print the .PRN file if
desired, then erase it.
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9. Using ED.COM, edit 2DBOOT24.ASM. Set the MSIZE EQU to the
size used above. Leave the DOUBSID and DMACNTL EQU's set to FALSE.
Exit from the editor. Rename the file to 2DBOOTxx.ASM.

10. Assemble 2DBOOTxx.ASM with ASM.COM. Print the .PRN file if
desired, then erase it.

11. Use SYSGEN to put a copy of your current CP/M 2.x system
onto the disk as a file., When it asks for source, answer A. When it
asks for destination, press carriage-return to reboot. Then do a SAVE
34 CPMxx.COM, where xx is your system size.

12. Use DDT to bring in the CPMxx.COM file and to overlay the
BIOS and BOOT hex files onto it. Type DDT CPMxx.COM . Then type

I2ABIOSxx.HEX . Then type Rbias where xx is MSIZE and bias is in the
table below:

XX bias XX Dbias xx bias xx bias
20 D580 24 C580 28 B580 32 A580
36 9580 40 8580 44 7580 48 6580
52 5580 56 4580 60 3580 64 2580

Now type I2DBOOTxx.HEX . Then type R900 . Then do Ctl-C.

13. Next enter SYSGEN. When it asks for source, press return to
skip. When it asks for destination, type A. At this point you may
write this system onto more than one disk. After you are finished
writing onto the disk(s), DON'T press return to reboot.

14, You can now shut off your computer, remove the
single-density interface, and put the double-density interface in.
Then turn your computer back on.

15. The system you have just written onto one or more disks
should now boot up correctly on the double-density interface. If it
doesn't, check over the BIOS and BOOT .PRN files to make sure all
EQU's were set correctly. Check your board to verify again that all
the jumper options are right. If you still can't get it going, read
section 2-3 of these instructions.

16. If the system does come up correctly, congratulations! You
are now running the double-density interface in non-DMA mode. If you
want to operate double-density next, see section 2-2 of these
instructions. If you want to try operating in DMA mode, go to step 6
in this section, changing the DMACNTL EQU to TRUE in both the BIOS and
the BOOT .ASM files. The rest of the instructions are the same.

17. Finally, if you notice any errors in this documentation,
PLEASE call or write about it.

i
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GETTING THE TARBELL VERSION OF CP/M 1.4 OR 2.X RUNNING ON
YOUR TARBELL DOUBLE-DENSITY FLOPPY DISK INTERFACE WITHOUT
A CURRENTLY RUNNING CP/M SYSTEM OF ANY KIND

l. First make sure that your situation matches the title above.

If not, you may find that another set of instructions will get your
system going sooner.

2. You need to have the following hardware installed:

a) An assembled and tested Tarbell Double Density Interface

b) At least 24k bytes of random access memory, of which at
least the first 32 bytes can be disabled by phantom line
pin 67 going low.

c) A zZ-80, 8085, or 8080 CPU board which conforms to the IEEE

S-100 standard.

d) A console interface of some type, preferably not memory-
mapped video, which supports an alphanumeric keyboard and

a CRT display or teleprinter. If possible, this interface

should be addressed for status on port 0, data on port 1,

with bit 0 of the status low meaning keyboard ready, and

with bit 7 of the status low meaning CRT display ready.

If these port and status requirements are met, the Tarbell
CP/M 1.4 or 2.x disks for the DD controller should boot up
with no further work. Just put the disk in, push reset,
and run. Skip to step 8 if so. 1If not, you will need to
fulfill the requirements of substep (e) below and continue.

e) Either a front panel or a ROM monitor (any ROM should be
outside the 24k RAM), which allows depositing bytes into
specified RAM addresses and executing at an address.

3. If possible, have a friend make a copy of your original CP/M
disk, and don't use it except to make further copies. Then use the
copy for the following steps.

4., Turn the computer on, then the CRT-keyboard, then the drive
power.

5. Put the CP/M disk into the disk drive (on most drives, the
label on the disk should face the door of the drive). Close the door.
Push reset (and run if you have one) buttons on the computer.

6. The head should load against the disk and move in one track.
If it doesn't do this, something is wrong with the hardware setup, and
you should try a few times more. If it still doesn't do it, FIRST
remove the diskette, then shut down the system. Something 1is either
wrong with the hardware or the diskette. If so, have someone look at

it or call Tarbell. 1If it does load and step ok, go onto the next
step.

7. Either stop the computer from running, if you have a front
panel, or jump into your ROM monitor, if you have one.

8. Look at the BIOS (Basic Input Output System) 1listing that

9
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came with our CP/M, . Find the 1label BOOT. After the LXI SP
instruction, you will see a series of NOP's, This area is reserved
for initializing console interfaces that require it. Using either
front panel or ROM, deposit the initialization routine required, if
any, at the address indicated by the listing. There should be a copy
of any required initialization routine in the manual on your console
interface. Assembly language <code for the initialization of some
common console interfaces can be seen in the following 1lines on the
page. :

9. Still looking at the BIOS listing, find the label CONST.
Examine the code there for our "standard" interface. Put the code
here to do a status check on your console interface. Notice that if
your status bits are true when high, instead of low like ours, you
will need to change the RNZ to an RZ. Other changes which might be
required are the port number after the IN, and the mask after the ANI.
Check your console interface manual for examples and instructions.

10. The next routine is labeled CONIN. Deposit the code to read
a byte from your console keyboard into register A, Notice that you

might need to make similar changes, such as JNZ to JZz, mask, and port
numbers.,

11. The last routine to change is labeled CONOT. Deposit the
code to write the byte 1in register C to your console. Again, you
might need to replace our JNZ with a JZ and make port number and mask

changes. Be sure to end each of these routines with an RET
instruction.

12. This should be all the patches you need to make to the CP/M
system residing in memory, to get going temporarily. Now examine the
content of address 5A00 (hex), which should be a C3 (hex for JMP) and
execute (run) at that location.

13. Our BIOS should give you an opening message. If so, you're
on the air, so go to step 14. If not, the system may not have loaded
properly, and something may be wrong with the diskette or hardware
setup. In that case, refer to section 2-3.

14. If you haven't already done so, copy the system and files

onto another disk. In order to do this, keep your system disk in
drive A and put a blank disk into drive B. Then type: COPY ALL., This
will copy your original disk onto the blank disk. Note that the

system you are running is only in memory, and the system on the disk
hasn't yet been modified. Leave the new disk in drive B until you
press return to reboot. Then take the original disk out of drive A
and never use it again except to copy it. Now remove the copy you
made from drive B and label it exactly the same as the original. You
will find that it is important to keep the disk labels current, as it
is easy to get confused and make a mistake. Put the new copy into
drive A for further work. Then press Ctl-C.

15. The next thing to do is edit the BIOS and BOOT .ASM files
and overlay them onto your system. Use the method described in the

10
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Tarbell CP/M 1.4 or 2.x User's Guide, as this will properly document
all your changes and allow you to make use of memory larger than 24k.

16. The latest ABIOS (Auto-density select Basic 1Input Output
System) is always available from Tarbell for $15. Just ask for Public

Domain Disk # 2.

11
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CONTENTS OF PUBLIC DOMAIN DISK #2 NOV 5, 1980

This is a disk which is reqularly updated with our latest ABIOS
and 2ABIOS for the Tarbell Double Density Floppy Disk Interface.
Other utilities are also maintained on this disk, such as format and
test routines. We also had room to include the source for the FORTH
language from the Forth Interest Group. Their name and address are
included on the ,ASM file. Following is a short description of each
file. For further information, see the comments in the file itself,
or the Tarbell CP/M User's Guide. The latest version of this disk is
always available within 1 week from Tarbell for $15. If you are
having problems, it's always wise to see if there is a newer version
of this disk available than the one you have.

1. DBOOT24 .ASM

This is the secondary coldstart loader for CPM 1.4 only.
2. DDUMP.ASM & DDUMP.COM

THIS IS A MODIFIED DUMP.COM FROM SAM SINGER AND FROM THE CP/M
USERS GROUP. THIS PROGRAM WILL ALLOW YOU TO VIEW ONLY TRACKS 2 - 76 OF
A DOUBLE DENSITY DISK. THE ONLY LIMITATION IN THE PROGRAM IS THAT IT
WILL NOT DUMP BY GROUP NUMBERS. ALL OTHER FEATURES ARE USEABLE.

3. DFORMAT.ASM & DFORMAT.COM

This is the double density format program. It will also format a
double sided disk if asked to. This format program formats track 0 =
26, 128 byte sectors, tracks 1 - 76 in 51, 128 bytes sectors.

4. DTEST.ASM & DTEST.COM

THIS PROGRAM IS USED TO TEST A DOUBLE DENSITY DISK FOR ERRORS.
WHEN THE PROGRAM FIRST COMES UP IT WILL ASK YOU FOR A "TITLE:". YOU
MAY TYPE IN ANYTHING YOU WANT SUCH AS <FORMATTED WITH 62.5 NSEC,187.5
NSEC> AND THEN A CNTL-P, CARRIAGE RET, OR IF YOU DON'T WANT TO TYPE
ANYTHING, JUST TYPE A CARRIAGE RET. THE TITLE ALLOWS YOU TO KEEP A
RUNNING TAB ON THE ERRORS AND USING CNTL-P WILL TURN ON THE LIST
DEVICE FOR MAKING A HARDCOPY LISTING. THE NEXT QUESTION WILL BE
STARTING TRACK. YOU MUST ANSWER THIS WITH A TRACK NUMBER OF 0 OR
GREATER. THE REST OF THE PROGRAM SHOULD BE CLEAR. THIS PROGRAM READS
A TRACK AT A TIME AND KEEPS A RUNNING TAB OF ERRORS FOUND. DURING THE
READING OF THE TRACK, IF A SECTOR IS BAD IT WILL DISPLAY THE SECTOR
NUMBER AND THE NUMBER OF RETRYS IT TOOK TO READ IT. IT SHOULD BE NOTED
THAT IT WILL DO 11 RETRYS MAX, AND THEN GO ON TO THE NEXT SECTOR. IF
IT TAKES MORE THAN 10 RETRYS, THEN YOU SHOULD REFORMAT THE DISK AND
CHECK IT AGAIN, AS OUR DBIOS ONLY DOES 10 RETRYS BEFORE INDICATING A
FAILURE. RETRYS ON THE ORDER OF 1 TO 5 IS TYPICAL, IF THEY OCCUR AT
ALL, WITH THIS INTERFACE. THIS PROGRAM DOES NOT WRITE ON THE DISK, IT
IS READ ONLY.

5. FORMAT.ASM & FORMAT.COM
IF YOU ARE USING OUR OLD SINGLE DENSITY FORMAT PROGRAM, YOU WILL

NOT BE ABLE TO READ THEM ON THE NEW INTERFACE IN SINGLE DENSITY. THIS
IS BECAUSE THERE IS A BYTE IN THE INNER RECORD GAPS THAT THE 1771 WILL

12
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READ BUT THE 1791/1793 WON'T. THIS FORMAT PROGRAM FIXES THAT PROBLEM
FOR BOTH THE 1791/1793 AND WILL STILL ALLOW YOU TO USE IT WITH YOUR
PRESENT 1771 CONTROLLER ALSO. YOU SHOULD DESTROY AND OLD COPIES OF THE
OLD FORMAT PROGRAM YOU HAVE, AND USE THIS ONE FROM HERE ON OUT. THIS

PROGRAM ALSO FORMATS A DOUBLE SIDED DISK.

**k% NOTE **%

THIS FORMATS SINGLE DENSITY ONLY, 26 SECTORS OF 128 BYTES AND
ONLY RUNS ON THE NEW CONTROLLER BOARD.

6. FORMAT91 .ASM & FORMAT91.COM

This program will only run on the single-density interface. It
will format disks in standard IBM single-density format, to read
correctly on the double density interface.

7. DFRAND.ASM

This is another format program, which only runs on the
double-density interface, and which formats disks double-density in a
random format. This 1is very useful to use in conjunction with the
DTEST program, while setting up precomp. It gives a more realistic
representation of the way that data may be present on the disk. Do
NOT use this program to format disks that are to be used next with
CP/M, as the directory needs to be filled with E5's.

8. MACRO.LIB & SKEW.LIB

THIS LIBRARY IS NECESSARY IF YOU HAVE DIGITALS MACRO ASSEMBLER
AND WISH TO CHANGE AND ASSEMBLE DDUMP.,ASM AND DTEST.ASM. THESE
PROGRAMS USE MACROS.

9. STAT.COM (FOR CPM V1.4 ONLY)

THIS IS AN UPDATED VERSION OF THE STAT PROGRAM FOR THE ORIGINAL
DISTURBUTION. IT FUNCTIONS THE SAME AS THE OLD ONE. THE ONLY
IMPROVEMENT WAS TO MAKE IT DISPLAY THE CORRECT CAPACITY OF A DOUBLE
DENSITY DISK. IT WILL STILL WORK SINGLE DENSITY.

10. ABIOS24.ASM

THIS IS THE AUTO-DENSITY SELECT VERSION OF THE BIOS FOR CPM
Vl.4. THIS BIOS WILL AUTOMATICALLY SELECT THE DENSITY OF THE DISK YOU
ARE USING IN EITHER DRIVE, AND WILL ALLOW YOU TO CHANGE THE DENSITY AT
ANY TIME. IF YOU ARE GOING TO CHANGE THE DENSITY OF THE "A" DRIVE,
YOU MUST HAVE A DISK WITH THE SAME SYSTEM SIZE AS THE ONE YOU REMOVED.
FILE TRANSFERS FROM SINGLE TO DOUBLE OR DOUBLE TO SINGLE IS COMPLETELY
AUTOMATIC. YOU MUST SET DOUBDEN = TRUE BEFORE YOU USE THE
AUTO-DENSITY CAPABILITY OF ABIOS24.ASM, AS THIS IS THE ONLY WAY THE
PROGRAM KNOWS IT IS LOOKING FOR A DOUBLE DENSITY DISK IN ANY DRIVE.
11. 2ABIOS24.ASM

13
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THIS IS THE AUTO-DENSITY SELECT VERSION FOR CPM V2.x AND THE NEW
INTERFACE. THIS BIOS MUST BE USED WITH 2DBOOT24.ASM TO BRING UP THE
SYSTEM. PLEASE NOTE THAT 2ABIOS24 AND 2DBO0OT24 ARE ONLY FOR CPM V2.x
AND WILL NOT RUN ON CPM V1.4 OR CONVERSELY. '

*%% NOTE ***

YOU MUST SET DMACNTL = TRUE IF YOU WILL BE RUNNING DOUBLE
DENSITY at 2 MHz.
12. 2DBO0T24.ASM

THIS IS THE SECONDARY COLD START LOADER FOR CPM V2.x FOR USE
WITH 2ABIOS24.ASM. SEVERAL EQU'S APPEAR IN THIS LOADER. DMACNTL -
SETTING THIS TRUE WILL ALLOW THE PROGRAM TO BOOT IN THE SYSTEM USING
DMA CONTROL. IF FALSE, BOOTS SYSTEM UNDER PROGRAM DATA TRANSFER.
DOUBDEN - SETTING THIS TRUE PUTS THE SPECIAL ID BYTE INTO THE DISK
DURING GENERATION OF A DOUBLE DENSITY SYSTEM DISK THAT WILL BE BOOTED
IN FROM DRIVE 'A'. SETTING THIS FALSE ALLOWS BUILDING A SYSTEM ON A
SINGLE DENSITY DISK. THIS BYTE IS HOW THE SYSTEM KNOWS WHETHER OR NOT
A SINGLE OR DOUBLE DENSITY IS ON LINE.

*kk% NOTE ****

IF YOU HAVE TROUBLE READING A SINGLE DENSITY DISK ON THIS
CONTROLLER, YOU MAY HAVE A DISK WITH THE WRONG SECTOR FORMATTING. TO
FIND OUT, TAKE ANOTHER DISK AND USE THE NEW FORMAT.COM FILE ON THIS
DISK TO REFORMAT IT. THEN USING YOUR OLD CONTROLLER, TRANSFER ALL THE
PROGRAMS YOU WISH TO SAVE FROM THE DISK THAT WOULD NOT RUN ON THE NEW
CONTROLLER BOARD TO THE NEWLY FORMATTED DISK. WE REALIZE THAT THIS IS
ALSO A REAL HASSEL TOO, BUT IT IS A NECESSARY EVIL. BESIDES, THE NEW
FROMATTED DISK WILL STILL WORK WITH THE OLD CONTROLLER BOARD.

*%% NOTE ***

IF ALL ELSE FAILS, EVEN AFTER READING THE DIRECTIONS, FEEL FREE
TO CALL ME HERE AT TARBELL ELECTRONICS. AND IF YOU WOULD LIKE TO
DISCUSS ANYTHING ABOUT THE BOARD OR SOFTWARE, CALL ME.

THANKS FOR INPUTS AND OUTPUTS ON THIS PRODUCT AND HOPE YOU WILL
FIND THIS PRODUCT BOTH INFORMATIVE AND FUN TO WORK WITH.

GERALD.W.MULCHIN
ENGINEERING DEPT.
TARBELL ELECTRONICS
213 538 4251
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TARBELL CP/M* 2.0 USER'S GUIDE

This guide was written to help users of TARBELL CP/M get up as
quickly as possible, and to complcement the CP/M manuals from
Digital Rescarch. It is best to read this guide before attempting
to use CP/M, in order to avoid various pitfalls.
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Getting Your Tarbell CP/M System Up and Going

Be sure that you have successfully completed the Checkout
section of the Tarbell Floppy Disk® Interface Manual.

On the Floppy Disk Interface (FDI), set switches 1 to 5 off,
(device address = F8-FC), switch 6 on (write-protected),

and switch 7 on (bootstrap enabled).

Turn on your computer, then the disk drive and power supply.
Press Reset on the computer.

Insert the CP/M disk into the drive and close the door.

Press RUN on the computer (RESET if no front panel switches).
The disk drive head should engage, then step once. If it
doesn't, go back to the Tarbell FDI manual, page 7-7.

If the CP/M opening message comes up on your console device,
answer the question with a 1, 2, 3, or 4 on your keyboard.

CP/M should then type: A> which means it is ready for a
valid CpP/M command or transient program name to be typed in.

If the above all goes well, type "DIR" . CP/M should

then list all 20 or more file names that are on the disk. Look
for a file ending in "ASM" , then type "TYPE filename.ASM" . The
content of the assembly language file that you selected should
be typed by CP/M on your console. Now go on to the next

page in this guide: "Making Backups of your CP/M Disk".

If at some point in steps 8 or 9 above the system does not
perform as shown, the interface.to your console device may be
set up with different port numbers or status bits than that
which the Tarbell Basic Input/Output System (BIOS) expects.

This is port 0 for status, port 1 for data, bit 0 of status low
means keyboard ready, bit 7 of status low means printer ready.
You may at this point decide whether to change your console
interface to match BIOS, or change BIOS to match your interface.
You may temporarily patch BIOS for your console by following

the procedure outlined below.

Stop your computer, and look at the listing of BIOS (FBIOS24 or
CBIOS24) that came with your CP/M disk. Find the routines marked
CONST, CONIN, and CONOT. Compare these routines with the ones
normally used with your console interface. They may need changing.
Before making the changes, first disable the bootstrap by doing
an EXAMINE from the front panel with the address switch 5 up, or
turning dipswitch 7 on the FDI board temporarily off.

Change the console routines for your interface by depositing the
correct I/0 port numbers, status mask, and conditional

jump instructions into the locations occupied by the original ones.
It is also possible to deposit jumps into your ROM routines, as
long as you make sure the right registers are used.

Turn dipswitch 7 back on (if your turned it off), examine at
zero and run, or jump to location zero (do not reset).

Now try steps 8 and 9 again. When completed, go on to the

next page in this gquide: "Making Backups of ycur CP/M Disk".
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Using CP/M V1.4 to modify CP/M V2.0

Make a copy of your master disk using CP/M 1.4 and the "copy"
program. Put your master disk away for safe keeping.

Copy on?o a blank disk the "cbios" and "boot" files for Ver. 2.0

Next, invoke the sysgen program and get the 2.0 system from the
first 2 tracks into memory.

e.g. A:SYSGEN<cr>

put your CP/M v2.0 disk into drive A and type the letter A in answer
to the first question, and then type <cr>. Now return your CP/M V1.4
disk back to the A drive and type <cr> to the second question, as you
will need to return back to the operating system.

Type save 34 cpm24.com<cr>

You now have a copy of your operating on disk and are now ready to
modify your bios and boot files for your system. Do not change the
memory size at this time, as the system you copied from your disk
is set up for 24K and you have no way to make another size until
after you get your new CP/M V2.0 running. If you try to make a new
system size while using your CP/M V1.4, you will get a SYNC error.

After assembling both the bios and boot files, you are ready to build
your new system disk with your changed bios. Be sure that your copy

of the system you just saved (cpm24.com) is on the same disk as your
bios and boot files.

At this point, the steps needed to finish are on page 8 starting with
step 4. Use the relocation values for 24 k as shown in the table.
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Making Backups of your CP/M System Disk

IMPORTANT! BE SURE TO FOLLOW ONE OF THESE BACKUP PROCEDURES BEFORE
PROCEEDING TO USE CP/M FOR ANYTHING ELSE. TO FAIL TO DO SO MAY CAUSE
THE LOSS OF YOUR OPERATING SYSTEM SOFTWARE.

A disk system is highly vulnerable to a phenomenon called a "crash",
A crash can occur when the CPU starts executing instructions in
memory locations that are not in the proper sequence normally
executed by the running program. This may be caused by hardware
failure, powerline surges, operator errors, and the execution of
programs which have not been completely debugged. It is possible
during a crash sequence, and likely, sooner or later, for the CPU
to execute instructions which cause invalid data to be written onto
the disk, such that parts of or all the programs on the disk will
be irrecoverable (a crashed disk). '

The main weapon you have against crashing disks, other than clean
hardware and operating proceedures, is to create frequent backups.
The first thing you want to do is create a backup of the CP/M
system disk. There are two good ways to do this outlined below.

If you have two disk drives, or a dual drive, it is relativly
easy to back up your disk. Once you're up and running on
disk A, put a fresh disk in disk B, then type:

"COPY ALL" This will give you a message; then press
return, and whatever is on disk A will be copied onto disk B
track by track. Be sure to mark the new disk with the
copyright notice according to your license agreement.

TN,
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Useful CP/M Operating System Notes

These are items of interest that may not be immediately obvious, but
are nevertheless very useful to know.

1.

After pressing reset and run with a CP/M diskette in the drive,
you should get a message stating the version of CP/M you have.
If it asks you, type in the number of diskettes which you will
be using. For a dual drive or for two drives, type 2. If it
comes back with a "A>", you're ready to start entering commands.
If you have not yet made a backup, do so now, referring to page
2 of this guide.

You will find that the follwoing control characters are useful:

CTL-C Terminates output, escapes to monitor. If done
after a prompt, may cause a warm boot to execute.

CTL-S Freezes printing temporarily. Any other character
will resume printing after the CTL-S is used.

CTL-2 Terminates input from keyboard to editor or PIP.

CTL-U Cancels the currentl line being entered.

RUBOUT Prints and cancels the last character entered.

CTL-P Echos all console output onto the LIST device.
Another CTL-P deactivates this feature.

CTL-H or BACKSPACE Deletes last character typed from console.

When the hard bootstrap is activated by reset and run, the
128-byte (one sector) cold-start loader is read in at zero an
executed (source is xxBOOTxx.ASM). It then reads in the 51
sectors of CP/M into the top end of RAM. A "Warm-Boot" routine
in BIOS can be activated by jumping to location zero. This reads
in all of CP/M except the BIOS. This may be used to exit from
programs which overlay all of CP/M except BIOS.

The CP/M system that is brought in from disk A with the bootstrap
stays in memory until another warm boot is executed, perhaps by
leaving from the Editor, or other system program. It is important
to realize that when a warm boot is performed, the memory size of
the system being booted in must match the memory size of the old
one, since BIOS will load CP/M at the previous location. 1In order
to change to a different memory size, you must do a cold boot.

The CPM.COM file on the disk is a program which may be used to
generate CP/M systems for different memory sizes. This is not the
CP/M system itself, which is brought in from the first two tracks.

The BIOS and BOOT contained in the CPM.COM file are set up for the
INTEL MDS system, and will not work with the Tarbell Floppy Disk
Interface. This is why it is important to follow the procedure in

this guide on pages 8,9, and 10, when you wish to make changes
in your Tarbell CP/M system.

If you use PIP to transfer .INT (BASIC intermediate) files,
be sure to use the O parameter as described in the CPM manual
under the PIP program description.

Don't use the file extention (like .ASM) when running
the ASM, BASIC, RUN, and LOAD programs.

3



NOTES ABOUT THE TARBELL ELECTRONICS SOFTWARE FOR CP/M

2CBIOS24.ASM -~ Standard input/output system for Tarbell CP/M
and Tarbell Floppy Disk Interface (FDI). Notice that there
is now a VDM~1 driver in it, which may be activated by
setting the proper EQU's.

2SBO0OT24 .ASM - Source for the standard Tarbell FDI coldstart
loader program, set up for 24k.

COPY.COM, COPY.ASM - Command and source files for a copy
program from the CP/M user's group, which has been
modified to work with the Tarbell FDI. To use it, type
"COPY ALL", "COPY SYSTEM", or "COPY DATA",

After typing in the command, it will come back and wait
for a carriage-return so you can put your master and
fresh disks in. The first form copies the whole disk,
track by track, from A to B. The second form copies
just the first two tracks, and the third copies all

but the first two tracks. After it comes back with the
ending message, a carriage-return will do a warm boot,
and an ampersand (&) followed by a carriage-return will
repeat the operation,

FORMAT.ASM - This program, written by Dick Culbertson,
allows you to completely format a blank or crashed disk.
It wipes out whatever is on the disk, so be sure you

have all the information off the disk that you need. Also
be sure to remove the disk you have in drive A and

only have the one you want reformatted in there, when it
comes up with it's opening message. This program also
needs assembling before use,

2FBI0OS24.ASM - This is the assembly~-language source for the
dual PerSci version of the Basic Input/Output System. It
is usually the same as the standard version, except for the
DUAL and FAST EQU statements. Notice that it also contains
a VDM driver. Follow the procedure in the Cp/M

operating system notes entitled "Making Changes in the CP/M
System” in order to integrate this module into your system.

2FBOOT24.ASM - This is the assembly-language source for the
dual PerSci version of the coldstart loader program.

BASIC.COM, RUN.COM -~ These are the command modules for
the BASIC-E compiler and run-time interpreter, written by
Gordon Eubanks, Jr.
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At DSKCAS  ASHM |
At CBIBS  ASH aot BASIC pROGRANS,
A>ED TEST~B.BAS osE Pk

you

‘ ""’*—"‘"i/ JAME oF PROSCLAM. .
ﬁ;‘:}-&‘z“;d-t Command Po EDiTOR,

10 FOR N=] T@ 5 : N

20 PRINT M,SQR(N) TUPE THIS (7. o oot of entry wmede.
30 NEXT M ‘ paess cti-2 to 9

aoignn MOVE POINTER To BECINNING oF BJFFER

10 FER Nel T8 5 TIAPE ALt THE LNES N THE BUFPFER,

20 PRINT NsSQR(N)

30 NEXT N

- _ Ewur FR&M EDITEE AND SAve THE Fiie,

- ¢LE,
ASBASIC TEST-B &—— RoN THE BASIc camplL ER oN yoUR F
BASIC~E C@MPILER VER 2.0

1% 10 FER N=l T0 S THE CoMPUTER (RINTS T HIS,
26 20 PRINT N,SQR(N)
3% 30 NEXT N
A% 40 END
0 ERRERS DETECTED
ASRUN TEST-B < RUN YOUR procaA,
BASIC-E INTERPRETER: VER 2.0

1 1 o
: g e
a 2 PRMNTS THAS,
5 2.236068 7 '




EXAMPLE 2F HGw 70 &b (cHANGE),
COMP/LE/ AN D }2</r~/ A BASIC prRsseAM,

e & MNAME o6f Fic€ You cREATED pREVievsey.
A>ED TEST-B.BAS
WA o« APPEND ALL THE C/NES NTO THE JUEFeR

20 é—\-rﬁn‘r wiee AT, .
T *\pr THE STRiN¢ 207,
PRINT N,SQR(N)

M Th
*SSQR (N 1 ZN*N ‘”__\::;BJ‘T/ € ;2’1'7‘ 8F THE CINE.
WOLT <& Tu N¥N For SQ@(N)

L d

20 PRINT NoN*N Go BACk 7o BeGirwning oF Livg AND TLPE (T
WIT & " 6o BAck TS BECNN/NT oF BUFFGR AND TIPE IT.

10 FER N=1 T8 §

20 PRINT N,N*N

30 NEXT N

40 END " :

x] & ITH POINTER STie AT QeqiNNING  INSCRT ThIS LINE
5 PRINT "START" /

g “"‘""‘Woﬂwf ANEAD 4 LiNES AND fRINT A CIVE,
©
40 END FAR, ¢o BAck onNE wNE AND PRINT .7,
1 &——— ZNSERT 7THiS wNE,
PRINT "ST@P" et
WBIT &—— PRINT THE «HOLE BUF FER A¢AIN,
S5 PRINT *"START"™
10 FOR N=| T@ 5
20 PRINT N,N*N
30 NEXT N
PRINT *STOP"

SEND  gx/T FRoM e)iToR AND SAVE THE FE/LE,

ASBASIC TEST-B & SOMPILE THE NeW VERS/6N,

BASIC-E CBMPILER VER 2.0
1« 5 PRINT “START"
2% 10 FPR N=
3% 20 PRINT :u;ius CoMPUTER PR TS THIS,
4% 30 NEXT N
53 PRINT “ST@P"
6% 40 END
0 ERRBRS DETECTED

A>RUN TEST-B < gRud THE PeecrAt.
BASIC-E INTERPRETER: VER 2.0

o

START _
YouR PROGRA™M Vow

PRINTS THIS.

[5 /0 e}

1
2
3
4
5 -
S

TOP
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SAMPLE C RERTE AsngBLé AND RUN
FSSEMELY LANGUACE PROCEATM

e e " NAME oF NEwW FiLE€
A>ED TEST-~A.ASM

v»;__{__/paa AaLe ASSEMBLY - (ANCUAGCE PROG R KAMS,

ﬁwé__-—Flu::‘{'“gw OOMW‘MA +o ENTOR.

3 THIS 1S A TEST ASSEMBLY-LANGUAGE PROGRAM

3 WHICH PRINTS TEXT O8N THE CONS@LE BY

s USING THE OPERATING SYSTEM PRINT ROUTINES.

H COMMENT S

FD@S EQU S JENTRY POINT TO SYSTEM.

. BPRG j00H

START: MVI C.L9

LX1 DsMESAG

JPRINT CONSQ@LE BUFFER.

gL CALL FD@S sN@V D@ THE OPERATIEN.
. JMP 0 sD@ A WARM BRQT.
MESAG:s DB  ODH,OAH,°THIS
) %—f ' -

CP/M ASSEMBLER - VER .0 Exr F

3ALL PROGRAMS START HERE.

JGET ADDRESS OF MESSAGE.

Vou TYPE ALL
TS N

*E K__~ ATsemMBLY LANCAGE cobdE,
A>A:m\\"\\&oﬁ EDTOK, SAVE PROVSRAA.

ASSEMBLE PROECRAM
011C £ NERT ADDATIS AvAlLag g (con yBRT TO MACHING Cop€)

END OF ASSEMBLY

A>TYPE TEST:

M“w@

~A<PRN €« TMPE THE LuSTING Fik THAT THE ASseMiLed MADE.

3 THIS IS A TEST ASSEMBLY-LANGUAGE PRUOGRAM
5 WHICH PRINTS TEXT ON THE CONSOLE BY

EQV VALVE 5 USING THE @PERATING SYSTEM PRINT RGOUTINES.

011G' = END

3
Hc‘}f,"‘é“g FDBS EQU 5 JENTRY P@INT T8 SYSTEM.

. ORG 10OH 3JALL PROGRAMS START HERE.
0100{{OEGC9 START: MUI C.,9 JPRINT C@NS@LE BUFFER.
o102{l110B01 LXI D,MESAG 3JGET ADDRESS @F MESSAGE.
0105}cD0500 CALL FD@s JNGW D@ THE BPERATI@N.
010830000 JMP O 3DO A WARM B@OT. )

010B|ODOAS44849MESAG: DB ODH,0AH,"'THIS IS A TEST','S$°

A>L8AD TBST-4 e coNVERT TESTHAHEX F! L€

. : Te
FIRST ADDRESS 0100
LIAST ADDRESS 011B
BYTES READ 001C
REC@GRDS WRITTEN 01

TEST- A.conn FILE,

€ pRocRAT

RUN TH

A>TEST-A < — THE PROGAAM PRINTS THIS . 7
A» ‘

A>B-

..B2PIP A;LGAD CBMzB iLgaD. czm 7




DESCRIPTION OF EQU'S IN CBIOS

The EQU's which are at the beginning of CBIOS are used to
control the assembly of the CBIOS file at assembly time.

Careful examination of the CBIOS listing provided you will give
you a better insight into it's function.

You will notice that there is a line called MSIZE,

with an EQU after it and then a number, e.g. 24.

What this means is that during assembly time, the assembler will
store the value 24 in a location called MSIZE, and every time
the assembler encounters the word MSIZE in the file, it will

use the value of 24 in it's place.

The rest of the equates control such things as
1/0, type of drives, data ports, etc...

In our STANDARD version, the STD EQU is set to TRUE.

The rest of the Equates are False. In this way, we control the
assembling of this file so that it will be configured for
whats called Standard 1I/0, (status on 0, data on 1).

At any point in time, you can totally reconfigure your

system to any I/O setup you wish just by changing the equates
in the CBIOS file to what you will be using.

It must be understood that if you are going to make this kind
of change, you must do them before you actually change the
hardware. Otherwise, your new version of CP/M and CBIOS will
not work with your new system. Also, if you can check out the
new operating system on someone elses system that matches the
type you are changing to, you will know that the software is
is working or not.

The Assembler book provided by Digital Research is a

good tutorial on assembly language techniques and it is recomended
that you at least skim over it and know what some of the

features are.

This will help you understand what is happening when you

make changes in your CBIOS file and will also give you a little
insight into how a computer language functions.

7a




Making Changes in the CP/M Operating System

This sheet outlines the procedure for changing the CP/M system for
different sizes of memory or for different I/0 configurations.

You should have the following files on your disk in order to make the
changes by the method outlined. The little x's denote characters

which are different on different CP/M systems.

xBOOTxx.ASM, CPM.COM (sometimes called MOVCPM.COM), DDT.COM, SYSGEN.COM,
ED.COM,and xxBIOSxx.ASM,

1.

6.
7.

8.

Using the Editor, change xBIOSxx.ASM and xBOOTxx.ASM to the desired
configuration. Listings of these routines are provided. To change
the memory size, just change the statement MSIZE EQU 24 to whatever
size you would like., Note that in BIOS, there are a bunch of EQU's
at the beginning that define the I/O setup. If the driver for

your console is contained in the system, you may be able to just
change the STD EQU to FALSE and yours to TRUE. Also check the

port numbers CSTAT, CCOM, and CDATA to see if they match your
console interface. The editor's S command is very useful to make
these changes, and the N command is good for finding the place.

Assemble BIOS and BOOT by typing ASM xBIOSxx and then ASM xBOOTxx .
Then type CPM xx * (remember the asterisk), where xx is the memory size
you want . For a 32k system, type CPM 32 * .

Type SAVE 34 CPMxx.COM just like it says. Note: the 34 here is always
34, 1If you get a "Syncronization Error", that indicates that the serial
number imbedded in your CPM.COM file doesn't match the serial number in
the system which is running in memory. Sometimes you can alleviate this
problem by first getting the size system in memory that matches that of
the system on the disk with the CPM.COM module on it, then put that
disk in, and do a contorl-C.

Type in DDT CPMxx.COM. This reads the relocated CP/M sytem into
memory under DDT, down low in memory. DDT will now be used to overlay
the BIOS and BOOT modules onto the system.

Type IxBIOSxx.HEX, return, then Rbias, return, where bias is
given by the table below:
XX bias XX bias XX bias XX bias
20k D580 24K C580 28K B580 32K A580
36K 9580 40K 8580 44K 7580 48K 6580
52K 5580 56K 4580 60K 3580 6 4K 2580

- . S G S Gnn S G — - — —— G — S — —— (— " — o (— " — - G S —— O G —— " W W G ———— —— ——

*% NOTE **

CPM 2.0 allows relocation on 1k boundrys. Refer to CPM 2.0 manual.
Type in IxBOOTxx.HEX, then R900, then Ctl-C, then SYSGEN.

For "SOURCE DRIVE NAME", type return. For "DESTINATION
DRIVE NAME", tell it which drive to put the new system onto.

Now mount the fresh new disk in that drive and press return.
The new system will now be written onto this disk.

NOTE: Do not press carriage-return to reboot.

SEE THE EXAMPLE OF THIS PROCEDURE WHICH FOLLOWS. ,/



S EXAMPLE OF few TO CHAKGE y.or OFPEERTING SySrers!.
FOL A DrifercsuT rMertoky Srce Anp Z/O.
A:ED 2FBIOS24.ASM «— &D/7 Yovr Soureeé firee

2 *NMSIZE & ccnge,y Fol AISIZE SrR7artGr7

26: *OLT €— 79 Lotfr 7 Lipss
26: MSIZE EQU ‘ME}’I?}EY SIZE IN KBYTES.

~ A oY wharly -
26: *S24°232"70LTe— o, ” D T ouw
26: MSIZE  EQU 320 8%747¢ g8t siie 1 knimes, 1T °U7
26: *-1 e CAUSGS SrANDARD (Jo TO RSSEMBLE
29: STD EQU @ ;TRUE IF STANDARD I/O. )
29: *STRUE"ZFALSE"ZOLT e W& Oou’'7 WAMT S70 Lo, S0 CHAUGE +7 72 FRESE
29: STD EQU FALSE ;TRUE IF STANDARD I/O.
29: * o~ WG WAMNT MITS /o
30: MSI02 EQU (FALSE) ;TRUE IF MITS 2SIO.
30: *SFALSE"ZTRUE"Z0LT &~ SE&7 M302 70 7RUE AND T7TYPE /r AGAW
30: MSIO2 EQU TRUE ;s TRUE IF MITS 2SIO. ,
30: * o THERG ARE A BoucH oF QU W FreEG.
31: DELTA EQU éALSE) ;TRUE IF USING DELTA PRODUCTS CPU.

31: *E = ‘ WE DOR'T WANT ANYMORE CHANGES, S0 &x/7

- 7THG ED/DE.
A:ED 2Fgggg§gé1\sm < epir “7’ Fff‘; oiso
18: *OLT = e senecH FOR MSI2E S7TAT7GrHERT

TYPE THE /Irl&.,

18: MSIZE EQU QD¢ :Ug i MEMORY 'STZE IN DECIMAL KB. *
18: *S24"Z32720LT e~ 5S¢ 85 7wre 3 cog a7H0E TS 1 hbasu

18: MSIZE EQU 32 ;MEMORY STZE IN DECIMAL KE. il

18: *E ®er—————o 00 sroRG CHAMGES | So SUIT THG EOi7OL.

REN 2FBIOS32ALASM=2FBI0S24.ASM RarAMGE BoTr Fiucs
B>REN 2FBOOT32) ASM=2FBO0OT24.ASM ) 72 SHOW rMemtory S/2E 7HArS sed

B>A:ASM 2FBIOS32 @—u__ |
CP/M ASSEMBLER - VER 2.0 Mo  ASSEMBLG THE Freer

7E7D
007H USE FACTOR
END OF ASSEMBLY

BSA:ASM 2FBOOT3 2 < 2o ASSEMABLE THE FILe
CP/M ASSEMBLER - VER 2.0
0080

001H USE FACTOR
END OF ASSEMBLY

B>CPM@*\;————-—~———— CRcaTs CPrM OPSEATIVG I1/RGE
MEMoRy S12E DESIRED

CONSTRUCTING 32k CP/M vers 2.0

READY FOR "SYSGEN" OR ; LORRS 1) CDUOTES
"SAVE 34 CPM32,COM" e 7 7PE TH/S JUST AS - » Puores,
B>SAVE 34 CPM32.COM <@ JUST 4IKE /7S DONME IHEEE,

B>A:DDT CPM32.COM <—u_ Bg, 1/ . o~

DDT VERS 2.0 NG 18 THE SYSTSr1 US/g DO7

NEXT PC
2300 0100 .,
—I2FBIOS32.HEX ~#——- /NPUT odr BIOS Fr14&5 USING THE I comMmAND,
“RASB0 |—__Aow DO AC7irAl RERD OF FHE FILE wWSiwg A BIAS URLWE
NEXT PC rFrom TRBLE .

2300 0000 i

~I2FBOOT32.HEX wt——</MPur your BOO7 Fied UsiVE THE T cartrendd,

~RI00 W———— Ponp 7HE Fiee werf A B/RAS oF FOO.
NEXT PC

Eégoﬂ.—— EXIT BACK TD SYSTEM LEVEL UWS/vsd CMTL-C,

wi




oG R A
wEn) PrOGRA
ger we *7*

B>A:
A>SYSGEN &

SYSGEN VER 2.0
SOURCE DRIVE NAME (OR RETURN TO SKIP)<ca> & 7 ¥P& CARLitME ReTved

DESTINATION DRIVE NAME (OR RETURN TO REBOOTYB)« 7413 /3 7#E Dei/E we wwre Par

DESTINATION ON B, THEN TYPE RETURN £&rY e _ _ JYIr&sm o#.
FUNCTION COMPLETE w—— Sysr@M (S pow o T,_,_g‘ﬂ’éwcfgfg{léﬁae Le rurs

e
DESTINATION DRIVE NAME (OR RETURN TO REBOOT) <

A>
Q Lo wor Tyre LRy, Bur Pur waw)
SHSTrEet (LIS LPRIVE 4 B0 'e@"@"‘;"eu,d

7O CcHECie (T PUT.
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LU I L (L T 1 I 1

wuianun

I T (I (O I

wuwwn

ABIDS 24 . PRN S7TD DD

CP/M BASIC INPUT/CIJTPUT OPERATING SYS
TARBELL ELECTR(NICS CPM 1.4 VERSION 7-14-80.
Copyright (c) 1980 Tarbell Electronic

'IHIS LE CONTAINS ALL THE INPUT/OUTPUT ROUTINES FOR

THE INCLUDING THE DISK ROUTINES FOR AUTOMATIC

SELBCI‘ION OF THE DISK DENSITY THE NECESSARY DMA RCIJTINES

THIS SECTION ALSO DEFINES THE I/O PORTS AND STATUS BITS
SETTING THE PROPER VALUES FOR THE %STATH’IEN'IS Iég) MAY BE

CALLY RECONFIGURED TO FIT SITUATIONS. THE
FALSE CONES CONTRCL CONDITIONAL ASSEMBLIES CF DIFFERENT SECI‘IONS
OF I/O ROUTINES TO FIT DIFFERENT INTERFACE REQUIREMENTS.

TRUE EQU OFFFFH ;DEFINE VALUE OF TRUE.
FALSE EQU NOT TRUE ;DEFINE VALUE COF FALSE.

dekkkkdkkkkkkkhkhdhkkkdhkkhhkdhkhhhhkhhikhdkdrkkrkkrkk
*** THIS BBEGINS THE AREA WHICH UIRES CHANGES ***

YR TETETE TR TR TE TE TR TR TR ¥Y

*kk FOR DIFFERENT CONSOLE I/0 SYSTEMS *kk
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkik
MSIZE EQU 24 ;MEMORY SIZE IN KBYTES.
INIRP BOU FALSE $TRUE IF INTERRUPTS ALLOWED.
TESTING EOU FALSE :TRUE FOR TESTING ERRORS
TARBELL EQU FALSE $TRUE IF USING THE TARBELL z—a?
IOBASE EQU 0 ;BASE TO ADDR FOR TARBELL CPU (0 or 10 hex) .
TIMER FEQU FALSE *TRUE IF USING CPU TIMER (Tarbell CPU board) .
STD U TRUE {TRUE IF STANDARD I/0.
VDB8024 BOU FALSE {TRUE IF USING SD SALES VDB-8024.
DELTA U FALSE ;TRUE IF USING DELTA CPU CARD.
MSIO2 EOU FALSE ;TRUE IF MITS 2SIO.
1SI02 U FALSE ; TRUE IF IMSAT SIO-2.
TUART U FALSE }TRUE IF CROMEMCO TUART.
VDM U FALSE {TRUE IF PROC TECH VDM.
EQU FALSE ;TRUE IF VG FLASHWRITER
VB1 MU FALSE ;TRUE IF SSM VEI-B
OTHER EQU FALSE ;TRUE IF SOMETHING ELSE.
SOLOS BOU FALSE ;TRUE IF PROC TECH SOLOS.
BACKSP EQOU TRUE ; AUTO-BACKSPACE FOR CRT'S
DUBSID EQU FALSE {TRUE FOR DOUBLE SIDED DRIVES. (1 LOGICAL DRIVE)
DMACNTL FOU FALSE {TRUE IF DMA CONTROLLER
SPOCL, U FALSE ;TRUE IF USING KLH SPOOLER
’
IF NOT SOLOS AND NOT TARDEIL +IF NOT PROC TECH SOLOS,
CSTAT %U 0 ;CONSOLE STATUS PORT
GCOM 0 :CONSQLE COMMAND PORT.
CDATA EQU 1 :CONSOLE DATA PORT.
LSTAT U 2 ;LIST STATUS PORT.
LCOM U % ;LIST COMMAND PORT.
LDATA U ;LIST DATA PORT.
ENDIF
6ONUL  EQU FALSE ;CONSOLE NULLS?
CNULL BOU 16 +CONSOLE NULL COUNT.
LSTNUL BOU FALSE ;LIST DEVICE NULLS?
LNULL U 0 ;LIST NULL COUNT.
LSTPAG BEQU FALSE ;LIST DEVICE PAGING?
LINCNT BOU 66 ;LINES PER PAGE.
HAB HOU 0 ;8 FOR HD LD AT BEG OF
STPRAT EOU 2 ;RATE 0=3ms,1 —lOMS 3=20MS.
DUAL U FALSE $TRUE IF DUAL 1\’75 (2 HEADS MOVE TOGETHER)

Sedede e desk dedede ok ok ek ok ok ok ok ke ke ke ke ko ke ko ke ko ok
*** THIS IS THE END OF THE AREA WHICH NORMALLY NEED ***

:::********gw***@**w*w%**y9*§¥§** *****:::

VIDEO EQU VDM OR FLASH OR VEL ;TRUE FOR ANY VIDEO.,
RDYLO EQU STD OR SOLOS OR OTHER ;STATUS READY WHEN LOA.

RDYHI %U NOT RDYLO
TARBELL OR DELTA ;IF USING TARBELL OR DELTA CPU.

TARDEL s IF USING TARBELL OR DELTA CPU
ccoMm EQU IOBASE+]l  ;CONSQLE COMMAND PORT
CSTAT U IOBASE+l  ;CONSCLE STATUS PORT ( CHAN A.)
CDATA EQU IOBASE+0. ;CONSCLE DATA PORT
LCOM U IOBASE+3 'LI T COMMAND PORT
LSTAT U IOBASE+3 LIST STATUS PORT (CHAN B.)

i

o%e e

Page 001



6004

000D

00

00
00

00
00

0C

08
F7

EQ
F8

LDATA. EQU IOBASE+2
ENDIF

~e

;LIST DATA PORT

IF TIMER AND TARBELL ;MUST BE USING TARBELL CPU.
'
;s TIMER EQUATES
fx0 U IOBASE+4 ; TIMER CHAN 0 ADDRESS
TCH1 U IOBASE+5 ;s TIMER CHAN 1 ADDRESS
TCH2 U IOBASE+6 ;s TIMER CHAN 2 ADDRESS
TCMND U IOBASE+7 ;s TIMER COMMAND PORT
IMASK U ASE+-8 ; INTERRUPT MASKING PORT
CNTRO U 00000000B scounter 0
CNTR1 U 01000000B ;scounter 1
CNTR2 U 10000000B ;counter 2
RLWORD U 00110000B sread/load 1sb 1st, msb 2nd.
RLHBYTE EQU 00100000B sread/load msb only.
RLIBYTE EQU 00010000B ;read/load lsb only. )

T U 00000000B ;counter latching operation.
BINARY U 00000000B ;select binary operation.
BCD U 00000001B sselect BCD operation,
MODEQ  EQU 00000000B ;interrupt on terminal count.
MODE1 %U 0888891 B ;progr le One-shot.
MODE2 U 0 00B ;raté generator,

MODE3 U 00000110B ;squaré wave rate generator.
MODE4 U 00001000B ;sOftware triggered strobe.
MODE5 %IF 00001010B shardware triggered strobe.
IF VDM ;s IF PROC TECH VDM1,
SCREEN %JIFOCCOOH ;SCREEN PLACE IN MEMORY.
IF FLASH OR VBl
SCREEN % 0F800H ;SCREEN PLACE IS DIFFERENT.
IF
IF FLASH ;s IF VG FLASHWRITTER
ENDSCR %I é\SCREEN+2048) SHR 8
IF VBl OR VDM ;IF SSM VBl1-B BOARD
ENDSCR %Ié‘SCREENﬂOM) SHR 8
14
IF VIDEO
LINES15 U SCREEN + 64 ;VIDEO LINES
CNT EQU 960 ;LINES TO SCRCOLL
SCRNTOP %.%]IE&REB\I + SCRLCNT ;TOP OF SCREEN
Brsp $U 08H ;BACKSPACE_FQUATE
LF U OAH sLINEFEED EQUATE
CR EQU ODH ;CARRIAGE RET EQUATE
FF EQU OCH ;FORM-FEED EQUATE.
DDEN  BQU 08H ;DOUBLE DENSITY ENABLE CODE
DDDSB EQU OF7H ;DOUBL. DENSITY DISABLE CODE
’
IF  SOLOS ;IF PROC TECH SOLOS
CSTAT %U OFAH {CONSCLE STATUS PORT.
KBD U OCO2EH s SOLOS KEYBOARD.
CLRSCR U QCOD5H ;CLEAR SCREEN.
UIF0C054H ;SOLOS QUTRUT.
IF NOT SOLOS ;IF NOT PROC TECH SCOLOS,
DMAP U OEQOH ;DMA BASE ADDRESS.,
DISK EBB[)JIFOFSH sDISK BASE ADDRESS.
7
IF SOLOS ;IF PROC TECH SOLOS,
DMAP BEQU 060H ;DMA BASE ADDRESS.
DISK Eﬁgmmw ;sDIFFERENT DISK PORTS.
ApRro U DMAP+Q ;DMA ADDRESS RHEHG PORT.
WCTO U DMAP+1 sDMA WORD COUNT REG PORT.,
QMND U DMAP+8 ;DMA COMMAND PORT.
DCOM U DISK ;DISK COMMAND PORT.
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5572 CDF44r
5575 000000

2298 Jreso

5A00

5A00 C33B5A

5A24 C34A5C

DSTAT EQU DISK
TRACK BQU DISK+l
SECTP EQU DISK+2
DDATA U DISK+3
U DISK+4
DCONT U DISK+4
DMACHK U DISK+5
U 10
IF ST
CKBR %U 00000001B
CPTR U 10000000B
ENDIF
IF  VDB8024
CKBR U 00000010B
CPTR U Fooooo:toos
IF MSIO2
CKBR U 00000001B
CPTR U 00000010B
IF
IF TARDEL OR ISIO2
CKBR EQU 00000010B
CPTR EQU 0000000113
IF
CKBR EOU 01000000B
CPTR % 10000000B
IF
IF  SOLOS
CKBR U 00 8 001B
CPTR U F10 000B
ER
CKBR EQU 00000010B
CPTR EQU 100000003
LRBIT EQU CPIR
IOBYTE BQU 3
CBASE U MSIZE~172)*1024
CPMB éBAsE+290 H
BDOS CBASE+3106H
CPML 1500H
NSECTS U 25
! ORG CPMB+1072H
CALL CPMB+0AF4H
NOP!NOP!NOP
MWV A,C
ILXI H,CPMB+14F8H
! ORG CPMB+1500H
1/0 JUMP

USER

YR TR TE TETRE TE TR ¥

5
:

TO DO _ANY INPUT,

PROGRAMS

;DISK STATUS PORT.
;DISK TRACK PORT,
;DISK SECTOR PORT.

s IF STANDARD I/O,
°KEYBOARD READY BIT.
:CONS QUTPUT RDY BIT.

;KEYBOARD RDY BIT.
;CON RDY BIT.

;IF MITS 2SIO,
'KEYBOARD READY BIT.
;PRINT READY BIT.

; IF IMSAI SIO-2,
;sKEYBOARD READY BIT.
;PRINT READY BIT.

;IF CROMEMCO TUART
+KEYBOARD READY BIT.
;PRINT READY BIT.

'IF PROC TECH SCOLOS,

;IF SOMETHING ELSE
{KEYBOARD READY BIT.
:PRINTER READY BIT.

;LISTER READY BIT.

°ADDRESS OF I/0 BYTE.

;BIAS FOR LARGER THAN 17K.
:START OF CPM,

:START OF BDOS 1.4.

;LENGTH OF CPM SYSTEM-BIOS.
{NUMBER OF SECTORS TO READ.

;CP/M PATCH.

;START OF BIOS.

VECTOR
IS IS WHERE CPM CALLS WHENEVER IT NEEDS
QUTPUT OPERATION.

USE THESE ENTRY POINTS

Page 003

ALSO, BUT NOTE THAT THE LOCATION OF THIS

VECTO

R CHANGES WITH THE MEMORY SIZE.

FROM COLD START LQOADER.
'FRCM WARM BOOT.

CHECK CONSOLE KB STATUS.
{READ CONSCLE CHARACTER.

;WRITE CONSOLE CHARACTER.

WRITE LISTING CHAR.

; PUNCH

CHAR.
sREAD READER CHAR.
MOVE DISK TO TRACK ZERO.
SELECT DISK DRIVE,
gEE.’K TO TRACK IN REG A.
S

» -e

ET SECTOR NUMBER
ET DISK STARTING ADR.

LY TE TR TR T



5827 C3835C
5A2A C3F85C

-

JMP READ sREAD SELECTED SECTOR.
JMP WRITE sWRITE SELECTED SECTOR.
IF  SPOCL i IF USING KLH SPOOLER
DB  OFFH FLAG FOR SPOCLER

DW LTIBSY 'LISTER STATUS LOCATION
DN LTBSY ‘FO R _SPOOLER -

DWw LTBSY ;I DON'T KNOW WHY IT'S
%IFLBSY ;HERE 4 TIMES EITHER.

°THE FOLL%II\E TABLE DEFINES CP/M AS _EITHER SII\K}LE OR

;DOUBLE D

SITY AND IS CHANGED ON THE FLY WHEN A DISK

IS SELECTED. THE ORDER OF THIS TABLE MUST BE AS SHOWN.
5A2D 004ELA3F035DTAB:

5A34 010C335F04

5A3B 318000

5A3E 0000000
gM2 0000000

0
0

A46 00000000

524A 0000000

0

IR TRETETETYE 1Y

8

INITIO:

DB 00H,4EH 26,63,3,7,242 s SINGLE DENSITY TABLE
IF DUB

IE)I%D 02H,4EH 26,63,4,15,242 sSINGLE DEN. DOUB SIDED.
pB 01H,0CH,51,95,4,15,237 sSINGLE SIDED, DOUB DEN.
IF DUBSID

%I\BIDIg3H,OCI~I,Sl 195,5,31,237 ;DOUB SIDED, DOUB DEN.

BOOT

THIS SECTION IS EXECUTED WHENEVER RESET AND RUN
IS PUSHED, AFTER THE COLDSTART LOADER READS IN
THE CPM SYSTEM,

LXI SP,80H ;SET STACK POINTER.
IF INTRP s IF INTERRUPTS ALLOWED,
%I:EID IF ;ENABLE THEM HERE.

IF TIMER AND TARBELL ;IF USING TARBELL CPU
MWI A CNTRO+RLWORD+NDDE§+BINARY ;INIT 8253
SEND IT TO COMMAND PORT

oUT TOIND ;

IXI B,33333 {TIME CONSTANT FOR 60 HZ
MOV

ouT 'n’n ;LS BYTE OF COUNT

MOV

OUT Téﬂo ;MS BYTE OF COUNT

ENDIF

IF ST ;IF STANDARD I/0,

NOP!NOP!NOP!NOP 'LEAVE SPACE FOR INIT.
NOP!NOP!NOP!NOP

NOP!NOP!NOP!NOP

NOP!NOP!NOP!NOP

ENDIF

IF MSIO2 ;s IF MITS 2SIO
WI 2,3  INITIALIZE 2510.
T cbom
W1 ASlH
T cbom
OUT LCOM
ENDIF
IF TARDEL OR ISIO2
IXI H,IOINIT ggmt to 8251 1n1t bytes
MO AM SrS Breet Of them
:get a e
our cbom -gut to léommand port of console
OUT LCOM sout to command port of lister
INX H -bump pointer
DCR B ;decrease_count
JNZ INITIO -loop till done.
ENDIF
IF TUART ;s IF CRCMEMCO TUART,
WI Al sSET A =1,
QUT 54H s SELECT DEVICE A.
OUT 52H : sRESET DEVICE B,

IXI H,BAUDRS ;GET ADR OF BAUD RATE TABLE.

Page 004



S5A7C
5A7D C30045

IT1:

GOCPM:

IOINIT:

BAUDRS:

JNZ
ENDIF

IF  SOLOS
CALL CLRSCR
ENDIF

XRA A
IF VDM
ouT__0C8H
ENDIF

STA LATCH
STA IOBYTE

MVI C,ENDZ- srAR'ifz
LXI M STARTZ

;IF PROC TECH SQLOS,
;CLEAR SCREEN.

;CLEAR SCRATCH AREA.
:IF PROC TECH VDM
:CLEAR SCROLL PORT

;LATCH = 0
: CLEAR I O BYTE.
LENG']H OF ZERO AREA.

séRA DRESS.
-PUT ZERO IN MEMOR .

;LOOP TILL DONE.

; IF ANY VIDEO BOARD,
'CLEAR SCREEN.

;CLEAR CONSOLE STATUS.
;PRINT OPENING MESSAGE.

;READ # OF DISKS.
{ECHO THE CHAR.

;LOCK AT 3 LSB'S.
;SAVE IT.

’ VE

s SELECT DRIVE 0
;SET UP JUMPS.

'GET DISK NUMBER TO
;PASS TO CCP IN C.
;JUMP TO CCP.

IF TARDEL OR ISIO2
DB _ OAAH,040H,0CEH,037H

ENDIF
IF  TUART

CRCMEMCO TUART,

%ﬁn 94H, 0CEH, 0Aéﬂ 92H, 88H, 84H, 82H,1

IF DMACNTL
STA ERCNT

'DI,SK SET UP RQUTINE., THIS RQUTINE IS COMMON TO BOTH THE
;READ AND WRITE RCUTINES FOR DMA OPERATION.

;IF USING DMA CONTROL

;SAVE ERROR COUNT.
;GET SECTOR TO RE%?/WR
;AND SEND IT FLOPPY CHIP.
;GET CPM DMA ADDRESS.
;CLEAR ACCUM.
,RESET DMA CHIP.
FORCE_INTERRUPT COMMAND BYTE
'SEND IT TO CONTRCLLER.
;BYTE COUNT TO TRANSFER
;COUNT = COUNT - 1.
:SEND IT TO DMA CHIP.

..gi.
=
3
%

LER
CHECK HEAD LOAD BIT.
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NO

[O8)

SR
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OO%OOU‘O
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Z

[
QN POPONILINY
&
oo

ON NN

5A9B 318000

ORA B

'OR' IN THE READ/WRITE BITS.

OUT DCOM ‘TELL FLOPPY CHIF WHAT TO DO.
’
;ADJUST H,L FOR 128 BYTE INCREASE.
7
PUSH D ,SAVE D,E
MOV A,D +GET COMMAND BYTE
ANT 3fm 'S'.IRIP OFF COMMAND BITS 7 & 6
MOV D,A NOW SET FOR H,L ADJUST.
DAD D ;ADD IT TO H,L.
POP D RESTORE D, E
I
*GENERAL PURPOSE WAIT ROUTINE.
’
MVI A,60H ;COUNT VALUE.
CNTLOOP:DCR A
JNZ CNTLOOP :LOOP TILL = ZERO.,
SLOOP: IN  DMACHK ;CHECK FOR OPERATION DONE.
RLC :BY LOOKING AT BIT 7.
JC  SLOOP +LOOP TILL BIT 7 = 0.
IN DSTAT {CHECK AND RETURN DISK STATUS.
RET ;RETURN TO CALLER.
ENDIF
’ .
; SET UP JUMPS INTO CP/M IN LOWER MEMORY.
SETUP: MVI A,0C3H ;PUT JMP TO WBOOT
STA 0 :ADR AT ZERO.
IXT H,WBOOTE
SHLD 1
STA 5
LXI H,BDOS ;PUT JUMP mo BDOS
6 ;AT ADR 5,6
IXI H,80H :SET DEFAUL{‘ DMA ADR.
SHLD DMAADD

;RETURN FROM SETUP.

IRTR TR T3

WBOOT: LXI SP,80H
IF INTRP
EI

ENDIF

IF LSTPAG
XRA A

STA LFCNT
ENDIF

WARM-BOOT': READ ALL OF CPM BACK IN
EXCEPT BIOS, THEN JUMP TO CCP.

;SET STACK POINTER.
; IF INTERRUPTS ALLOWED,
;ALLON THEM HERE.

;IF LIST DEVICE PAGING,
$RESET LINE-FEED COUNT.

RBLK1:

ALDON:

LDA DISKNO
PUSH

;SAVE DISK NUMBER.
;SAVE ON STACK

s SELECT DRIVE A
'SELECI‘ DRIVE A
;HOME THE_DRIVE
;CLEAR H,L

'CLEAR DRIVE FLAGS

;GET # SECTORS FOR CPM READ.
;TRACK (B)=0, SECTOR (C)=2.

;IF INTERRUPTS ALLOWED,
'DISABLE THEM HERE.

sGET STARTING ADDRESS.
:SET STARTING ADDRESS.
sREAD STARTING AT SECTOR IN C.

;IF ERROR, PRINT MESSAGE.
; INCREMENT SECTOR NUMBER.
+RESTORE DISK NUMBER.

s IF INTERRUPTS ALLOWED,
°ALLGA7 THEM AGAIN HERE.
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5ACE
5AD1

5AD4
5AD7

5ADD

5AEQ
5AE4

5AE6

SAE7
5AES8

5AE9
5AEB

5AED

32BD5D
C3765A

C2E95A

DBO1
E67F
FETF
C
3EFF
32BESD
3E7JF

Cco

z
;

%ﬂé“

® e %o

g

IN:

LNULE

STA DISKNO
JMP GOCPM

LXI H,BIMSG
CALL PMSG
CALL CONIN
JMP WBOOT

;GO BACK TO CPM.

;GET ADDRESS OF "BOOT ERROR".

'PRINT IT,
;READ A GAR FROM CONSOLE.
;DO A WARM BOOT.

CONSCLE INPUT STATUS.

IN CSTAT
ANI CKBR
W1 A0

IF  RDYLO
RNZ

ENDIF

IF RDYHI

RZ
ENDIF

CMA
RET

IF NOT SOLOS
IN CSTAT
ANI CKBR
ENDIF

IF  SOLOS
CALL KBD
JZ  CONIN
ENDIF

sREAD CONSQLE STATUS.
;LOCK AT KB READY BIT.
‘SET A=0 FOR RETURN.

;IF STATUS READY LOW
:NOT READY WHEN NOT 0.

;IF STATUS READY HIGH,
;NOT READY WHEN ZERO.

;IF READY A=FF,
sRETURN FROM CONST.

READ A C(HARACTER FROM CONSQLE.

;IF NOT PROC TECH SQLOS,
;IIIEAD CONSOLE STATUS.
’

;IF PROC TECH SOLOS,
;READ SCL KEYBOARD.
'READY WHEN NOT ZERO.

IF RDYLO AND NOT SQLOS

JNZ CONIN
ENDIF

IF RDYHI
Jz _ CONIN
ENDIF

IF NOT SOLOS
IN CDATA
ENDIF

ANI 7FH

IF BACKSP
CPI 7FH
RNZ

MVT  AOFFH
Sbors

W ATEd

ENDIF

RET

;LOOP UNTIL LGOW.

;IF READY WHEN HIGH,
;LOOP UNTIL HIGH.

;IF NOT PROC TECH SQOLOCS,
;READ A CHARACTER.

;MAKE MOST SIG. BIT = 0.
; IF BACKSPACE ACTIVATED,
,IS IT A RUBQUT?

;sRETURN IF NOT.

,SET NO PRINT FLAG.

;RESTORE RUBQUT.

sRETURN FRCM CONIN.

A (HARACTER TO THE CONSCLE DEVICE.

IF RIKCI(SP
7FH
CONOTF

; IF BACKSPACE ACTIVATED,
:GET CHARACTER

;IS IT A RUBOUT?

;IF SO, DON'T PRINT IT.
;GET NO PRINT FLAG.

:SET CPU FLAGS.

,NOI‘ SET, SO PRINT.

TO 'nflE FLAG

; ; PRINT BPCKSPACE .
;PRINT SPACE.
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5B18 OEO8

5BI1A DB00
5B1C E680

5B1E C21A5B
179

5B2
5B22 D301
5B24 C9

CONOTA:

CONOT1 :

CONULL:
CONULl1:

AL TR TR TE T

{/IDPRO:

MOV
UPDATE: INX H

GONE:

wIi c,8
ENDIF

IF CONUL AND NOT VIDEO

MVI A,ODH
QP C

JZ _ CONULL
ENDIF

;ANOTHER BACKSPACE.

;IF NULLS REQUIRED,
;IF IT'S A CR,

; THEN HOP oUT"

'TO NULL ROUTINE.

IF NOT VIDEO AND NOT SOLOS
IN  CSTAT

ANI CPIR
ENDIF

;READ CONSCOLE STATUS.
;IF NOT READY,

IF RDYLO AND NOT VIDEO AND NOT SOLOS

JNZ __CONOT1
ENDIF

IF RDYHI AND NOT VIDEO

Jz __CONOT1
ENDIF

;LOOP UNTIL LOW.

;IF READY WHEN HIGH,

;LOOP UNTIL HIGH.

IF NO'£ XIDEO AND NOT SOLOS

MOV
ouT CDATA
RET

ENDIF

;GET CHARACTER.
;s PRINT IT.
;s RETURN,

IF CONUL AND NOT VIDEO

T B, CNULLH
CALL céN

IF VIDEO

;IF PROC TECH SCLOS,
'SAVE B&C.

,PUT CHAR IN B REG,
;OUTPUT QIAR TO SOLOS.
°RF.S'IORE B&C.

s IF ANY VIDEO BQARD,

VIDEO DRIVER FOR VBl-B OR VDM 1 BOARD.
WRITTEN BY G.W.MULCHIN

9-16-78

MVI M,0A0H

;GET THE CHAR INTO REG A
sSAVE REGISTERS

;CHAR., IS IN RHG A
;DO VIDEO RQUTINE
sRESTORE RHGISTERS

;BACK TO CALLER

;GET_SCREEN POSITION POINTER
;IS IT CARRIAGE RETURN?

;IS IT LINEFEED?
;PUT IN A BLANK
;IS IT A RUBAUT?

;IS IT CNTL-L?
;IT HAS TO BE DATA

;UPDATE POSITION
iPUT CURSOR ON SCREEN
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B P P R R R R R R RR R ARRE
OB O Id co O = 3t () 0 co U
3|

LFNOT:
BS:

MAXT.IN:

SCROLL:

BLANK:

CLEAR:
CLERA:

FINISH:

IR TR TR TR 11

BELDSK:

JMP MAXLIN
MVI M, ' !
JMP UﬁDATE

MV/I M

LHLD {mmp
DCX H
SHLD VDMP

JMP Ga;ua
Mov

ANT oéoﬂ
ADT 40H
EQV L,A
WI A,0
ADC H
MOV H,A
SHLD

MVI A,7FH
ANA L

RNR

MVI M,' '

IXI H, SCRN'IUP

SHLD VDMP

LXI H,LINES15
I EEN

RET
ENDIF

MoV A,C

A
NoDSKs
SELYOR
gﬁss
PIFKNO
C,A

CALL CONOT
CALL CONIN
XRA A

H,DISKNO
M

;CHECK FOR LINE > 64
‘PUT IN A SPACE

:GET OUT NOW

;GET CURRENT POSITION
;SAVE CURSOR POSITION

;CHAR. IS A CARRIAGE RET.
sUPDATE NEXT POSITION

;SET UP FOR NEW LINE
;ADDRESS OF NBEW LINE

sSAVE POINTER FOR NEXT CHAR.

;EXIT BACK TO MAIN PROGRAM

=

5 LINES OF SCREEN DATA
P OF SCREEN. SET UP

TO SCRCOLL 15 LINES

TART SCRCLLLING UP

TUFF REG A BY WAY OF D,E

B3ad

e we wo “o ™o

0

;15 LINES YET?

:NOT DONE YET!

;PUT BLANK ON SCREEN
;BLANK ENTIRE DATA LINE

s STUFF CURSOR BACK
;ALL DONE.

'CLEAR SCREEN
'THIS IS END CHECK
;IS'IT END YET?

;PUT SPACE ON SCREEN
;BUMP_ POINTER
:GO BACK IF NOT DONE

;STUFF CURSOR BACK AGAIN
'SAVE CURSOR POSITION.
'ALL DONE.

{END OF VDM DRIVER.

SELECT DISK NUMBER ACCORDING TO RHGISTER C.
ALSO CHECK TIF DISK HAS BEEN LOGGED IN BEFORE.
IF NOT, LOG IT IN AND CHECK DENSITY

;GET NEW DISK NUMBER.
;ONLY LOCK AT 2 LSB'S,

ET ADR OF OLD DISK NO.
NEW = OLD?

e

IF SO, RETURN.

SAVE DISK NUMBER.

GET NUMBER OF DISKS.
:IF MORE THAN ONE DISK,
‘TAKE CARE OF IT.

;GET ADR OF MOUNT MESSAGE.
$PRINT "MOUNT "

:GET DISK NUMBER.
{UPDATE OLD WITH NBW.
:ADD ASCIT FOR AN

IRIAIRTIRTIRI IR

,PU INTO C.

;PRINT IT.

;READ A CARRIAGE RETURN.
;SET A=0 FOR NO ERRO IND.
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RET ;RETURN FROM SELDSK.
SELMOR: POP A *MAKE STACK RIGHT.
MWV A,M *GET OLD DISK NUMBER.
IF  DUAL ;IF DUAL, DRIVE,
ANI OFEH :CLEAR QUT BIT 0.
ENDIF
%\{ g 6; ;PUT OLD DISK NO. IN D&E.
r
IXI H,TRTAB  ;GET ADDRESS OF TRACK TABLE,
PUSH H :SAVE FOR LATER
DAD D +ADD DISK NO. ‘TO ADDRESS.
IN ;READ 1771 TRACK REGISTER.
MOV M,A TABLE.
MWV A, :GET NEW DISK NUMBER.
IF DUAL ;IF A DUAL DRIVE,
ANI OFEH ;CLEAR BIT 0.
ENDIF
MOV E,A ;PUT NEW DISK NO. IN D&E.
POP H +RESTORE ADDRESS OF TRACK TABLE
DAD D ;ADD DISK NO, TO ADDRESS.
MOV A,M ‘GET NEW TRACK NUMBER,
QUT TRACK {PUT INTO 1771 TRACK RHG.
MW A,C ;UPDATE (LD DISK NUMBER.
STA DISKNO
ADD A ;PUT BITS 1&2 AT 4&5.
ADD A
ADD A
ADD A
STA LATCH ;SAVE NEW LATCH CODE.

SELECT DENSITY BASED ON BYTE VALUE
IN TRACK 0 SECTOR 1 ADDRESS 7EH.
IF THIS BYTE IS A ODDH, THEN

DISK IS DOUBLE DENSITY, ELSE, IT'S
; SINGLE DENSITY.

.
’
.
14
.
4
3
4
3
14
®

DENSITY:PUSH B ;SAVE B,C
IXI H,DRVFIG  ;INDEX INTO DRIVE BYTE FLAG
MVI B,0 s ZERO B
DAD B sADD THE DRIVE NUMBER
MOV A M ;GET THE BYTE FLAG
ORA A ;SET THE FLAGS
JM LOGED 'SKIP IF LOGGED IN BEFORE
PUSH H 'SAVE DRIVE TABLE POINTER.
LDA LATCH
+SELECT DRIVE
LHLD DMAADD °GET PRESENT DMA ADDRESS
PUSH H °SAVE N STACK
CALL HOME 'HOME DRIVE
MWI Al +SET FOR SECTOR 1
STA ~ §ECT +SAVE SECTOR TO READ
LXI H,DBUFF 'POINT TO DMA BUFFER
SHLD ﬁVlAADD 'SET UP THE H"IA ADDRESS
CALL READ ,READ IN'IO DBUFF
POP H iR DMAADD STACK
SHLD DMAADD 'RESTORE
POP H 'RES'IORE DRIVE TABLE POINTER.
LDA DBUFF+7FH °GET THE DENSITY CODE BYTE
ORI 80H iset logged in bit
MOV M,A place it_in flag table,
LOGED: LXI ,1ndex value through drive table.
ANI 1§H sMASK DENSITY AND SIDE BITS (QUT.
ORA 'SINGLE DENSITY?
LXT SDTAB ;point to start “of tables
JZ DﬁN ,yes, overlay param. block
14
IF DUBSID
DAD B ;no, add offset to next table
CPI 2 ;single den doub sided?
JZ  DENSIT1 ,yes
DAD B in ) _
CPI 10H ;doub den single sided?
JZ  DENSIT1 jyes
ENDIF
DAD B :no, must be doub den , doub sided
DENSITI : XCHG :drive table pointer —-> d,e
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5BC3 3E02
5BCS D3F8
5BC7 OEOO

5BC9 2ACC5D
7C

5BCF 67

5BD0 C3DE5SB

5BD3 BC
5BD4 3EFF
5BD6 C2DA5B
S5BD9 2F
SBEDA 32BF5D
5BDD C9

SEDE 7D
SBDF 32CD5D
5BE2 CDD35B

SEES &;A‘CSSD
gBEE%S D2FA5B

5BF2 3ACD5D
5BF5 F608

S5BE7 C3FF5B
5BFA 3ACD5SD

LDAX D ;GET LOG BYTE
INX D :BUMP POINTER
STA DENS :SET DENSITY
LDAX D 'GET A BYTE FROM TABLE
INX D BUMP POINTER
STA BDOS+15 -CHANGE TRANS FUNCTION
LXI H,BDOS+52  ;POINT TO_CONSTANT DATA AREA (CE/M)
WTI B,5 ;COU 5
MOVE: LDAX D ‘GET A BYTE FROM TABLE
MOV M,A ;OVERLAY CP/M
INX D ;
INX H ; POINTERS
DCR B +DECREASE COUNT
JINZ MOVE ; AND I,OOP TILL DONE
POP B °RES'IORE B,C
XRA A iSET A = 0.
RET {RETURN FROM SELDSK.

MOVE DISK TO TRACK ZERO.
OME: MVI DéO-i-STPRAT sRESTORE
MVI c,0 ;TRACK O

SET TRACK NUMBER TO WHATEVER IS IN RHEGISTER C
ALSO PERFORM MOVE TO THE CORRECT TRACK (SEEK) .

TiNe o se

IR TR TR 1]

SETTRK: LHLD LATCH ;get new and old latch.
MOV A,H ,get latch value. -
ANI 0B7H ;Strip density and side bits.
MOV H,A °restore it,
r . 0
IF  DUBSID ;if using double sided drive.
LDA DENS ~check if double sided.
RRC ;look at bit 1 .
JNC NOTSID }if bit 1 = 0 “it's single sided.
MWV A,C ~1t's doub Sl ed, so get track number.
RRC ;divide by 2
MOV B,A :save it Inr
MV AL tget old latch vaiue.
JC_ sipE2 ;change side if odd track.
ANTI OBFH iClear side bit from latch.
JMP SETLAT ;go set the latch.
SIDE2: ORI 40H ;turn on side_select bit.
SETLAT: STA CLATCH ;save it for later.
ANI OBFH iclear side bit.
CALL OLDLAT icheck for drive change.
MWV A,B ~restore doub sided trk number.
ANI 7FH iclear bit 7. in
MWV C,A +trk number now reg ¢
JMP TRKSET icheck for den51ty of “track going to.
ENDIF
IF  NOT DUBSID ;if not using double sided drive
JMP NOTSID ;jump around subroutine.
ENDIF
GLopaT: W% A OFFH e ot 9%t = £f
;if not, set =
INZ  SFLAG
CMA ;hew = old, 0.
SFLAG: g%% HLSF :save head’ 1oad select flag.
I3
NOTSID: MOV A,L ;get latch value.
STA  clLATCH i8ave it
CALL OLDLAT icheck for drive change.

fRKSET: LDA DENS
RRC ;IS IT 2

CHECK DRIVE DENSITY FLAG

we

JNC TRKSD 1YES, WE ARE SINGLE DENSITY
MWV A,C ;RESTORE TRACK NUMBER

CPT 1 ;IS IT TRACK 1 ?

JC  TRKSD ;IF LESS THEN, SET SINGLE DEN.
LDA CLATCH sGET THE CU LATCH VALUE

ORI DDEN ;SET BIT 4 ON (DOUB DENSITY ON)
~JMP TRKDD

TRKSD: LDA CLATCH ;GET CURRENT LATCH VALUE
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5C2F

E6 91
CA185C

Ur. e “eo

EEK ¢

THERE:
NOTHR:

ANI
STA
agT

MOV
STA

DDDSB
CLATCH
DCONT

%&E

;TURN OFF BIT 4
:SAVE NEW CU
;_AND SET THE HARDWARE LATCH
;RESTORE TRACK NUMBER

;UPDATE OLD WITH NEW.

MOVE THE HEAD TO THE TRACK IN REGISTER A.

s SAVE B&C.

+SAVE DESTINATION TRACK.
,GET RETRY COUNT,
7STORE_IN ERROR COUNTER.
;READ PRESENT TRACK NO.
'SAVE IN C.

DELAY,
‘SAME AS NEW TRACK NO.?
sJUMP IF NOT THERE.

;RESTORE B&C.
;RETURN FROM SEEK.

;DELAY LLOOP TO ALLOW TUNNEL
:ERASE TO END DURING WRITE,

.
e

BUSY1:

BUSY2:

~e wo weo

:
3

e wowe

SETDMA:

® e e

ﬁDLD:

PUSH PSW
WI A,ODOH :COUNT = 208
DCR A $LOOP
JNz BUSY1 : U PILL ZERO
POP PSW
MV A,B :RESTORE A FROM B.
QUT DDATA $TRACK TO DATA REGISTER.
MVI A,]14B+STPRATYHLAB ;GET STEP RATE, DO
auT DEOM ;SEEK WITH VERIFY.
IF NOT DMACNTL
IN WAIT
IN DSTAT ;CHECK STATUS
ENDIF
IF  DMACNTL
CALL SLOOP ;USE DMA CHECK PORT
ENDIF
ANI 91H ;LOCK AT BITS.
JZ THERE :OK IF ZERO.
IF TESTING ;IF TESTING FOR ERRORS
PUSH H :SAVE HsL.
IXT H,SECNT ;GET ADR OF SEEK ERR CTR.
INR M :ONE MORE SEEK ERROR.
POP H ;RESTORE HSL.
ENDIF
LDA SERCNT ;GET ERROR COUNT.
DCR A :DECREMENT COUNT.
JNZ SRETRY ;RETRY SEFK.
POoP B $RESTORE B&C.
IXI H,SKMSG  ;PRINT "SEEK "
IN DSTAT READ DISK STATUS.
ANI OlH :LOCK AT ERROR BITS.
MOV D,A $PUT IN REG D.
JMP ERMSG ;DO COMMON ERR MESSAGES.
SET DISK SECTOR NUMBER.
MOV A,C ;GET SECTOR NUMBER
STA skCT ;PUT AT SECT # ADDRESS.
RET :RETURN FROM SETSEC.
SET DISK DMA ADDRESS.
MOV H,B :MOVE B&C TO H&L.
SHID DMAADD  ;PUT AT DMA ADR ADDRESS.
RET {RETURN FROM SETDMA.
HDLD - GET HEAD-LOAD BIT IF REQUIRED.
LDA HLSF :GET HEAD-LOAD FLAG.
ORA A $IS A = ZERO?
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5C54 %6 55C
5C58 32BF'SD

5C5B DBF9
D3FB
5C61 D3F8

5C63 DBFC

5C77 2ABB5D
5C7A 3ABA5D
5C7D D3FA
5C7F CD505C
5C82 C9

5C83 3EOA

6 23
5C97 C38D5C
5C9A DBF8

e we Ne~e

HDLD1:

DSKSET:

o wewe wp

5

READE :
RLOOP:

RDDONE:

Jz  HDLD1
CcMA
STA HLSF

IN TRACK
QUT DDATA

MVI A,1A4H+STPRAT GET STEP COMMAND
QUT DEOM “SEND IT TO FLOPPY CONTROLLER
IF  NOT DMACNTL

IN WAIT sWAIT FOR INTRQ
ENDIF

IF  DMACNTL

CALL SLOOP ;USE DMA CHECK PORT
ENDIF

IN DSTAT ;READ 1771 STATUS.

ANI 20H ‘LOCK AT HL BIT.
§Im4

SUB A ;HEAD IS LOADED

RET *RETURN FROM HDLD.

IF  NOT DMACNTL

STA ER :SAVE RETRY COOUNT
WI A,0DOH :CAUSE INTRP
wr&w

XTHL : SOME

XTTH, :DELAY

ENDIF

IF  INTRP

DI

ENDIF

IF  NOT DMACNTL

LHLD DMAADD ; STARTING ADDRESS
IDA SECT {GET SECTOR NUMBER
OUT SECTP $TELL CONTROLLER
CALL HDLD {CHECK FOR HEAD LOADED
ENDIF

sHOP IF SO.
'SET A= 0.
‘SET FLAG = 0 IF NOT.

IF CHANGING TO A NEW DRIVE, PERFORM A SEEK
TO THE SAME TRACK TO ALLOW THE HEAD TO UNLOAD.

;GET PRESENT TRACK
; AND TELL CONTROLLER

READ THE SECTOR AT SECT, FRCOM THE PRESENT TRACK.
USE STARTING ADDRESS AT DMAADD.

MVI A,RTCNT ;GET RETRY COUNT.

IF  DMACNTL
TXT B! 4080H
CALL DMARW

ENDIF

IF INTRP

DI
ENDIF

;FLOPPY READ NKENER
:DMA READ, BYTE COU
@mmu@wmmEmme

;IF INTERRUPTS ALLOWNED,
°DISABLE THEM HERE.

IF  NOT DMACNTL

W1 B/ 8OH
é

;FLOPPY READ COMMAND.
;SET UP DISK CONTROLLER
OMMAND

END
'WAIT FOR DRQ OR INTRQ.
'S FLAGS.

;DONE IF INTRQ.

'READ A DATA BYTE FRCOM DISK.
;i PUT BYTE INTO MEMORY,

; INCREMENT MEMORY POINTER.

'READ DISK STATUS.
; IF INTERRUPTS ALLOWED,
sALLON AGAIN HERE.
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5C9C
5C9F

5CF8

E6 9D
E C8
CDCB5C

3ECA
D3F8

DBFC

3EOA

ERMSGI :

ERCHK
CHK :

® we e

&

ANI O9DH
RZ

CALL ERCHK
IF TESTING

s LOCK AT ERROR BITS.
;RETURN IF NCNE.
,CHECK FOR SEEK ERROR.

;GET RD_ERR COUNT ADDR.
;ONE MORE ERROR.

;GET ERROR COUNT.
°DECRE1V1ENT COUNT,
‘TRY TO _READ AGAIN.

PRINT "READ "
'BRINT ORIGIN MESSAGE.
;NEED MORE ROOM?

:GET ERROR BITS.

:IF BIT 4 IS HIGH

;PRINT "RECORD NOT FOUND"

;GET ERROR BITS.
'IF BIT 3 IS HIGH{'
'PRINT "CRC ERROR".

;PRINT "ERROR."
;SET FOR PERM ERR MSG.
;SET FLAGS.

-~ CHECK FOR RECORD NOT FOUND ERROR.

MOV D,A
ANI 16H

;SAVE_ERROR BITS IN D
;IF RECORD NOT FOUND

,CHECK FOR SEEK TO CORRECT TRACK,

;AND CHANGE IF NECESSARY

GHKSK: MVI “A,0C4H
OUT DEOM

CHKS2:

CHKS3

CHKS5:
CHKS4 .

o we “emo

3
©

|

WRITE THE

IF NOT DMACNTL

JMP CHKS5

2
—
&

RTCNT

IF  DMACNTL
LXI B,0AODOH
LXI D 08080H

END COMMAND TO 1771
°'IO READ ADDRESS.

sWAIT FOR DRQ OR INTRQ.

;READ THE TRACK ADDRESS.
.V%AVE FQZI(\)IRREGISI'ER B.
;SET FLAGS.

;DONE WITH READ ADR OP.
{READ ANOTHER BYTE.

;DO IT AGAIN.

;READ DISK STATUS.

;SET FLAGS,

;READ ADR OK_IF 0.
;OTHERWISE, HOME FIRST.

;UPDATE TRACK RHEGISTER.
sRETURN FROM ERCHK.

SECTOR AT SECT, ON THE PRESENT TRACK.
USE STARTING ADDRESS AT DMAADD.

;GET RETRY COUNT.

;FLOPPY WRITE, FORCE INTRP
;DMA WRITE, BYTE COUNT
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5CFA 06A0
CD6ESC
B0
5D00 D3E8
5D02 %B}FC
5D05 %‘%OFSD
5D0Q9 D3FB

23
5DOC C3025D
DBF8

5D11 EGFD
5D13 C8
5D14 CDCB5C

5D17 %%CASD
5D1B C2FA5C
S5D1E 21435D

5D21 CD275D
5D24 C3AF5C

5D32 49442000

m .
WLOOP1:

WDONE:

Z

CBIOS

~e we weo

RNMSG ¢
5D36 4352432000CRCMSG:

5D3B 0DOA526 56 1RDMSG:
5D43 ODOA57726 OWIMSG:
5D4C 426F6F7420BTMSG:
5D51 4552524F52ERRMSG:
5D58 QDOA53656 5SKMSG:
5D60 ODOA4D6F75MNTMSG:
5D69 0D025 46172SMSG:

323
5D75 4B2043504D

5D8A ODOA

CALL DMARW
ENDIF

IF  NOT DMACNIL

MI B,0A0H
CALL DéKsm'

EI

ENDIF

ANI OFDH
RZ

CALL ERCHK
IF TESTING
LXTI H,WECNT
INR M
MW AM
CMA

OUT_ OFFH
ENDIF
ERCNT
A

WRETRY
H, WIMSG

IF NOT VIDEO
CAL

IF  VIDEO
JMP ERMSG
ENDIF

;COMMON ROUTINE

sWRITE COMMAND

;WAIT FOR READY.
'SET FLAGS.

°HOP QUT WHEN DONE.
'GET BYTE FROM MEM.
,WRITE ONTO DISK.

; INCREMENT MEM PIR.
;KEEP WRITING.

; IF INTERRUPTS ALLOWED,
'ENABLE AGAIN HERE.
;LOCK AT 'IHESE BITS.
‘RE'IUR?

ECK/CO RREL'I' SEEK ERR.
;IF TESTING FOR ERRORS

'GET ADR OF WRITE ERR CIR.
;ONE MORE WRITE ERROR.

7GET ERROR COUNT.

°PRINT "WRITE ".
;NEED MORE ROQOM?
;DO COMMON MESSAGES.

sWE NEED A RETURN.

THE MESSAGE AT H&L UNTIL A ZERO.

MOV A,M
ORA A
RZ
MOV C,A
CALL CONOT
INX H
JMP PMSG
MESSAGES
IF NOT VIDEO

DB ODH,0AH, 'Read "O
DB Ogg OAH,'erte
ot

DB 'ERROR. '

0
DB ODH,0AH, ! Seek "0
DB ODH,0a, !Mount

DB ODH 0AH

sGET A CHARACTER.
{IF IT'S ZEROG,
s RETURN.

:OTHERWISE,
*PRINT IT.
°INCREMENT H&L
:AND GET ANOTHER.

;NEED MORE ROQM?

/0

/0

arbell !
DB MSIZE 1 +'0 (MSIZE MOD 10 + '0°'

DB 'R CP
DB  ODH,O0AH

TARBELL
DB 'Tarbell CPU,
ENDIF

V1.4 of 7-14-80"

iIF USING TARBELL CFU.
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IF STD ;IF STANDARD I/O,

5D8C 5374616F64 DB 'Standard !
ENDIF
IF MSIO2 s IF MITS 2SI0O,
DB 12810 !
ENDIF
IF ISIO2 ;s IF IMSAT SIO-2,
DB 'SI0-2 ‘!
ENDIF
IF TUART ;s IF TUART,
DB 'Tuart !
ENDIF
IF SOLOS :IF PROC TECH SOLOS,
DB 'Solos !
ENDIF
IF VDM :IF PROC TECH VDM,
DB 'vbM !
ENDIF
IF FLASH . 3IF VG FLASHWRITER,
DB 'Flashwriter °
ENDIF
IF VBl ;IF SSM VBl1-B,
DB 'VBl !
ENDIF
IF DUBSID . .+ IF DOUBLE~-SIDED,
DB '"Double~Sided !
ENDIF
IF DUAL ;IF DUAL DRIVE,
DB 'Dual !
ENDIF
IF DMACNTL ;IF USING DMA CONTROL
DB 'DMA !
ENDIF
5D95 56 45522E DB 'VER. f
5D99 0DOA486F77 DB ODH,0AH,'How Many Disks? ',0
¢ WRITE A CHARACTER ON LISTING DEVICE.
L1sT:
IF LSTNUL ;s IF NULLS OR PAGING,
MVI A,0DH ;IF IT'S A CR,
cMP C sTHEN HOP OUT TO
JZ LINUL sNULL RQUTINE.
ENDIF
IF LSTPAG :IF PAGING
MVI A,0AH sGET A LINEFEED
CMP C ;DOES IT MATCH?
JZ LINUL3
ENDIF
SDAC DB02 LTBSY: IN LSTAT sREAD LISTER STATUS.
IF NOT TARDEL
5DAE E680 ANTI LRBIT ;LOCK AT READY BIT.
ENDIF
IF TARDEL
ANI 81H sMASK
XRI 81H
ENDIF
IF TARDEL, OR RDYLO ;s IF READY WHEN LOW,
SDB0 C2ACSD JNZ LTIBSY ;LOOP TILL LOW.
ENDIF
IF NOT TARDEL AND RDYHI ;s IF READY WHEN HIGH,
%EID IFL'IBSY :LOOP TILL HIGH.

~ Page 016




-

5DB3 79 MW A,C ;GET DATA BYTE.

5DB4 D303 OUT LDATA *PRINT 1IT.
5DB6 C9 RET {RETURN FROM LIST.
IF LSTINUL OR LSTPAG ;IF NULLS OR PAGING,
LINUL: DPUSH B : SAVE B&C.
MVI B&éLNULL AND QOFFH) +1 'GE'I‘ NULL COUNT
LINULl: CALL LABSy ;PRINT (CR'FIRST).
WI C,0 ;GET NU
DCR B 'DECREMENT COUNTER.
JNZ LINULL :DO NEXT NULL
JMP LINUL2 :EXIT THE ROUTINE.
ENDIF
IF LSTPAG ;IF LIST DEV. PAGING,
LINUL3: PUSH B SAVE B C PAIR
Ifg% LFCNT ;cI; II'\IE-FEED COUNT.
STA LFCNT 5 BACK
CPI LINCN‘I‘-(LIN Eéll%) £ END OF PAGE?
MVT FOR
INZ NbTEOP HOP IF NOT END
XRA $SET LF COUNT = 0.
& Prowr
WI B, (LINCNT/ll) +1 ;BETWEEN PAGES.
NOTEOP: MVI C,0 :GET LINE-FEED CODE.
LSTPAl: CALL L‘.’[BSY ;PRINT LINE-FEED.
DCR :DECREMENT LF COUNTER.
e LsTeAl ;DO NEXT LINE FEED?
ENDIF
IF LSI’NUL OR LSTPAG  ;IF NULLS OR PAGING,
LINUL2: POP RESTORE B &c
MOV A,C RESTORE
RET : RETURN ROM LIST.
ENDIF
{ PUNCH PAPER TAPE.
5DB7 C9 funcH: RET ;RETURN FROM PUNCH.
; NORMALLY USED TO READ PAPER TAPE.
5DB8 C9 ﬁEADER» RET ;RETURN FROM READER.
NOTE: AS THERE ARE ONLY NINE SECTORS
; AVATLABLE FOR CBIOS ON THE SECOND SYSTEM TRACK (1),
:THE LAST ADDRESS BEFORE THIS POINT SHOULD BE NO
;GREATER THAN THE CBIOS STARTING ADDRESS + 047F (HEX).
°THIS WILL NORMALLY BE XE/F (HEX).
¢+ BIOS SCRATCH AREA.
5DBY 'iRK: DS 1 ; CURRENT TRACK NUMBER.
5DBA SECT: DS 1 ; CURRENT SECTOR NUMBER.
5DBB DMAADD: DS 2 ;DISK TRANSFER ADDRESS.
; THE NEXT SEVERAL, BYTES, BETWEEN STARTZ AND
: ENDZ, ARE SET TO ZERO AT COLD BOOT TIME.
STARTZ : ; START OF ZEROED AREA,
5DBD DISKNO: DS 1 :DISK NUMBER (TO CE/M).
IF TESTING
: ERROR COUNTS. THESE LOCATIONS KEEP TRACK OF THE
; NUMBER OF ERRRS THAT OCCUR DURING READ, WRITE
¢ OR SEEK OPERATIONS. THEY ARE INITIALIZED ONLY
: WHEN A COLD-START IS PERFORMED BY THE BOOOTSTRAP.
RECNT: DS 1 ;READ ERROR COUNT,
WECNT: DS 1 {WRITE ERROR COUNT.
SECNT: DS 1 :SEEK ERROR COUNT.
ENDIF
* SPECIAL FLAGS.
SDRE EoNOTF: DS 1 ;NO-PRINT FLAG E&;mm FF) .
5DBF HLSF: DS 1 $HEAD—LOAD S FLAG.
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IF LSTPAG
LFCNT: DS 1 s PAGING LINE-FEED COUNT.
ENDIF

TRTAB — DISK TRACK TABLE — PRESENT POSITION COF
HEADS FOR UP TO 4 DRIVES.

5DCO RTAB: DS 4
5DC4 DRVFLG: DS 4 ;DRIVE FLAG BYTES FOR 4 DRIVES
5DC8 DENS: DS 1 :CURRENT DRIVE FLAG BYTE
'
: VDM SCRATCH AREA.
ENDZ ;END OF ZEROFD ARFA.
IF VIDEO :IF VIDEO BOARD IN
VDMP: DS 2 :VIDEO CURSOR POSITION.
ENDIF
5DC9 NODSKS: DS 1 ;NUMBER OF DISKS.
5DCA ERCNT: DS 1 ;ERROR COUNT FOR RETRIES.
5DCB SERCNT: DS 1 :SEFK RETRY COUNTER.
5DCC LATCH: DS 1 :NEW CODE FOR LATCH.
CLATCH: DS 1 ; CURRENT CODE IN LATCH.
gDEgg DBUFF: DS 128 *DENSITY SELECT BUFFER
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VERSION OF

TARBELL ELECTRONICS CP/M COLDSTART LOADER

7—3_80 .

G.W.Mulchin

Modified for DMA Control - l1-5=
Modified for reading larger bios from TRK 1 - 6-5-80.
Modified for Tarbell CPU Card - 7-3-80.

Tarbell Electronics

* NOTE **
The

AR IR TR AT E YETE YR TR TR TETETE TR PR TR T PR TR TR 1)

RUES B

Copyright (c) 1980 Tarbell Electronics

equate for Double Density (DOUBDEN) must only be
set true for a disk which is formatted in double density only
and one which you wish_to put an operatin g system on to,
Otherwise, leave it _false if you are buildi

system on to a single density” formatted disk.

THISE)EPIEQ%RTZE%I IS LOADED AT LOC'ATION ZERO BY THE BOOTISTRAP
OPERATING SYSTEM AT THE 'IOP OF THE MEMORY IN USE.

ng an operatlng

PROGRAM,
ITS PURPOSE IS TO LOAD AND EXECUTE THE CP/M DISK

0 ;DEFINE VALUE OF FALSE.
NOT FALSE :DEFINE VALUE OF TRUE

.********* THIS IS THE AREA TO MAKE CHANGES IN **kkkkkkkkkkkkkkhik
o********* FOR DIFFERENT SYSTEM CQ\]'FIGURATIONS *******************

MSIZE U 24 sMEMORY SIZE IN DECIMAL KB. **
TARBELL EQU FALSE °TRUE IF USING TARBELL CPU. *%
DUBSID U FALSE °TRUE FOR DOUBLE SIDED SYSTEMS. *%
DELTA U FALSE °TRUE IF USING DELTA CPU CARD *%
DOUBDEN:EQU FALSE °'I’RUE IF DOUB. DEN DISK. *
DMACNTL: EQU FALSE °TRUE IF USING DMA CONTROL *k
BASE %U 0 'TARBELL I/0 PORTS éOO or 10 HEX) *%
SPT U 26 : NUMBER SECTORS TRACK. *k
DDS QU 26 isectors in trk 1 (Range = 26 to 51) **
DISK  BQU OF8H ;DISK PORT BASE FPRESE, x
.*******‘k********'k************************************************
;O IFU gﬁSR%ELL i/ t tarbell

;i/0 ports on tar

%U IO+10 -memo% management enag}l)u port.
MEMMAG U BASE+32 ;memory management port.
ENDIF

ADRO EQU OQEOH ;DMA ADDRESS PORT.
WCTO EQU OQEl1H ;sDMA WORD COUNT PORT.
CQMND BEQU QE8H ;DMA COMMAND PORT.
DCOM %U DISK COMMAND PORT.
DSTAT U DISK °STA'IUS PORT.
TRACK EQU DISK+1 ;TRACK PORT,
SECT BEQU DISK+2 ;SECI'OR PORT.
DATA EQU DISK+3 ;DATA PORT.
WAIT %U DISK+4 sWAIT PORT.
DCONT U DISK+4 ;CONTRCL PORT.
DMACHK U DISK+5 ;DMA CHECK PORT.
%%IEL 8 OFFH +front panel machines.
CBASE U
CPMB EQS
NSECTS %U
RICNT U
ORG
Boor:
IF
QT
IXI
MWI
MLOOP: MOV
ORA
STA

ialw ways 25 sectors to read in trk 1.
(MSIZE—17) *1024
CBASE+2900H; START OF CP/M.
CBASE+3EO0H;COLD BOOT Y POINT.
SDS + DDS ;SECTORS CF CP/M.

sNUMBER OF RETRYS.

0 ;START OF LOADER.

TARBELL  ;IF USING TARBELL CFU

MMENB :ENABLE MEMORY MANAGEMENT.

D, 1000H 'COUN'I‘=16 DATA BYTE = 0
MEMMAG AND OFFH

AE iGET ADDRESS VALUE

C FY/o ALUE

MOUT+1 £ MODT BB GN THE FLY
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0000 1EQA
0002 310001
0005 210045
0008 1633
000A QEO2
800C 0604
Q0E CD2900
0011 15
0012 CAO005A
0015 0600
0017 OC
0018 79
0019 FE1B
001B DAOEQO
001E 3E5B
0020 D3F8
0022 DBFC

8858 5600

MOUT:

~e

BLOOP:

RNTRK ¢
RNSEC:

SECCMP:

~e

~e

~e

~e

RLOOP:

~e

MOV A,E
OUT BASE
E

D
JNZ MLOOP

IF  DELTA
MWI A/l
QUT_9
ENDIF

MOV A,C
CPI SPT+1
JC  RNSEC

E, RICNT
LXI SP,i00H
q,toB

;GET INIT VALUE,

;FLIP IT FOR RAM ON CPU
'PUT IT TO RAM ON CPU
;BUMP DATA VALUE
'DECREASE COUNT

'LOOP 16 TIMES.

F USB]\_]GIRELTA Cru.
AND DISABLE CPU ROM SLOT.

-e sc No

ST.
;CP/M_STARTS HERE.
; ER OF SECTORS TO READ.
7 SECTOR_NUMBER.
;FOR HEAD LOAD,
;READ FIRST SECTOR.
;IF DONE

LOAD.
'INCREMENT SECTOR COUNT.
;DONE WITH
;THIS TRACK?
;IF NOT, READ NEXT SECTOR.

IF DOUBDEN AND NOT DUBSID

oUT wAIT

NOT DUBSID

IF

MVI A,5BH
QUuT DCOM
IN _ WAIT
ENDIF

W RO
DEONT
BbIF

WI C,1
JMP RNTRK

IN  DATA

ENDIF
IF DMACNTL

DDS + 1
STA séccmpﬂ

number of sectors to read on trk 2.
-modl sector compare value.
,GET DOUBLE DENSITY CODE
;SET LATCH FOR D.DENSITY

;STEP COMMAND.,
;ISSUE IT,
;WAIT UNTIL DONE.

;IF DOUBLE SIDED SYSTEM.
'SIDE SELECT COMMAND.
;ISSUE IT.

7 SECTOR_NUMBER,
;READ NEXT TRACK.

{SEr 0P FOR CHAN 0 RED.
;COUNT FOR 128 BYTES
;READ COMMAND

;GET LON ADDRESS BYTE
;HIGH ADDRESS BYTE

;SECTOR IN A.

‘SET SECTOR RHGISTER.
;COMMAND FOR READ.,
,GET HEAD LOAD BIT.

; ISSUE COMMAND,

;IF NOT USING DMA CONTROL.
{WAIT FOR DRO.

;SET FLAGS.

;JUMP IF DONE.

s
2
%

SR

;LOOP UNTIL DONE.
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FILE: 2ABIOS24 PRN PAGE 001 Y-21~-5/

FFFF
0000

00138
0000
0000
0000
0000
FFFF
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0004

0000
0000
0001
0002
- 0002
0003

hn

LT | (| O | | A | O 1 1 1

wonononwonn

MO WO NG NS N Ve N WE Ve N VO WY NP N9 Ve N e We NS N “

TRUE BEQU OFFFFH
FALSE EQU NOT TRUE

2ABIDSZ29. PRN STD DD

CP/M BASIC INPUT/OUTPUT OPERATING SYSTEM (BIOS)
TARBELL ELECTRCQNIGS

2.X VERSION oF(11-4-80

Copyright (c) 1980 Tarbell Electronics

This bios module is the CPM V2.X Auto Select Bios.

This bios reads single or double density disk.

The Double density disk contains 51 sectors/track,

77 tracks. Track 0 = single density, Tracks 1 - 76

are double density at 51 sectors per track.

Note: If you leave DMACNTL false, you must have a CPU
which runs at 4 MHz to run double density.

This bios now supports double sided single/double density.
THIS SECTION DEFINES THE I/O PORTS AND STATUS BITS.

BY SETTING THE PROPER VALUES FOR THE BEQU STATEMENTS,
THE I/O MAY BE AUTOMATICALLY RECONFIGURED TO FIT MOST
SITUATIONS. THE TRUE AND FALSE (NES CONTRCL COWNDITIONAL
ASSEMBLIES OF DIFFERENT SECTIONS OF I/0 RQUTINES TO FIT
DIFFERENT INTERFACE REQUIREMENTS.

;DEFINE VALUE OF TRUE.
sDEFINE VALUE OF FALSE.

;***************************************************
;*** THIS BBEGINS THE AREA WHICH REQUIRES CHANGES ***

’

g hEx FOR DIFFERENT CONSCLE I/O SYSTEMS *kx

; hhkkkkhkkkkkhkkhkkhkkkkkkhkkkkkhkhkhkhhhkkhkhhkhkhkhkhkkikkhkkkkk

MSIZE BQU 24

;sMEMORY SIZE IN KBYTES.

INTRP BEQU FALSE ;TRUE IF INTERRUPTS ALLOWED.
TARBELL EQU FALSE ;TRUE IF USING THE TARBELL Z-80 CPU.
IOBASE EQU 0 ;BASE IO ADDR FOR TARBELL CPU (0 or 10 hex).
TIMER EQU FALSE ;TRUE IF USING CPU TIMER (Tarbell CPU board).
STD EQU TRUE ;TRUE IF STANDARD I/O.
MSI02  EQU FALSE ;TRUE IF MITS 2SIO.
VDB8024 EQU FALSE ;TRUE IF USING VDB-8024 BOARD.
DELTA EQU FALSE ;TRUE IF USING DELTA PRODUCTS CPU.
ISI02 BQU FALSE ;TRUE IF IMSAI SIO-2.
TUART BQU FALSE ;TRUE IF CRQMEMCO TUART.
VIDEO EQU FALSE ;TRUE IF USING A MEMORY MAPPED VIDEO.
OTHER  EQU ‘FALSE ;TRUE IF SOMETHING ELSE.
SOLOS  EQU  FALSE ;TRUE IF PROC TECH SOLOS.
DUBSID EQU. FALSE ;TRUE FOR DOUBLE SIDED DRIVES (1 logical drive).
DMACNTL. BEQU FALSE ;TRUE IF USING DMA CONTROL.
NDISK EQU 4 ;DEFINES THE NUMBER DRIVES IN SYSTEM.
IF VIDEO ;IF USING A VIDEO BOARD
OUTADDR EQU 0 ;PUT QUTPUT ADDRESS HERE
ENDIF
IF NOT SCLOS AND NOT TARDEL ;IF NOT PROC TEQH SOLOS,
CSTAT EBEQU O ;CONSCLE STATUS PORT.
CCoM EQU 0 ;CONSCLE COMMAND PORT.
COATA  EQU 1 ;CONSCLE DATA PORT.
LSTAT EQU 2 ;LIST STATUS PORT.
LCOM EQU 2 ;LIST COMMAND PORT.
LDATA  EQU 3

;LIST DATA PORT.
ENDIF :



FILE:

0000
0010
0000
0000
0000
0042
0000
0002
0000

FFFF
0000
0000

2ABIOS24 PRN

wowonononnononn

CONUL
CNULL
LSTNUL
LNULL
LSTPAG
LINCNT
HLAB
STPRAT
DUAL

.

EQU
U
QU
QU
QU
EQU
EQU
BU
EQU

PAGE 002

FALSE ;CONSOLE NULLS?

16 ;CONSOLE NULL COUNT.

FALSE ;LIST DEVICE NULLS?

0 ;LIST NULL COUNT,

FALSE ;LIST DEVICE PAGING?

66 ;LINES PER PAGE.

0 ;8 FOR HD LD AT BHG OF SEEK.

2 ;RATE 0=3ms,1=6MS, 2=10MS, 3=20MS.

FALSE ;TRUE IF DUAL HEADED (2 HEADS MOWING TOGETHER) .

’
;*******************************************************

;*** THIS IS THE END OF THE AREA WHICH NORMALLY NEED ***
BE CHANGED FOR MOST CONSCLE I/O SYSTEMS *hk

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

o kkk
’

i
RDYLO
RDYHI
TARDEL

3
14

ccom
CSTAT
CDATA
LCOM
LSTAT
LDATA

.
’

TIMER

“s wms we

TCH2

IMASK
CNTRO

RLWORD
RLHBYTE
RLLBYTE
CNTRLT
BINARY

MODEOQ
MODE1
MODE2
MODE3
MODE4
MODES

-e

CSTAT
KBD
CLRSCR

-.

EQU STD CR SOLOS OR OTHER ;STATUS READY WHEN LOW.
EQU  NOT RDYLO

BEQU TARBELL OR DELTA ;IF USING TARBELL OR DELTA CPU.
IF TARDEL ;IF USING TARBELL OR DELTA CPU

EQU IOBASE+1 ;s CONSOLE COMMAND PORT

EQU TIOBASE+1 ;sCONSOLE STATUS PORT ( CHAN A.)

EQU [OBASEHO ;sCONSOLE DATA PORT

BEQU IOBASE+3 sLIST COMMAND PORT

EQU IOBASE+3 ;LIST STATUS PORT (CHAN B.)

EQU IOBASE+2 ;sLIST DATA PORT

ENDIF

IF TIMER AND TARBELL ;sMUST BE USING TARBELIL CPU.
BEQUATES

EQU IOBASE+4 ; TIMER CHAN 0 ADDRESS

BQU IOBASE+S ; TIMER CHAN 1 ADDRESS

EQU IOBASE+S ;s TIMER CHAN 2 ADDRESS

EQU IOBASE+7 +TIMER COMMAND PORT

EQU IOBASE+S8 s INTERRUPT MASKING PORT

U 00000000B scounter 0

QU 01000000B scounter 1

BU 10000000B ;counter 2

EQU 00110000B ;read/load 1sb 1lst, msb 2nd.
U 00100000B sread/load msb only.

U 000100008 sread/load 1lsb only.

EQU 00000000B ;counter latching operation.
BEQU 00000000B :select binary operation.
BQU 00000001B :select BCD operation.

BQU 00000000B sinterrupt on temminal count.
BQU 00000010B sprogrammable One-shot.

EQU 00000100B srate generator.

BQU 00000110B ;square wave rate generator.
BQU 00001000B ssoftware triggered strobe.
BQU 00001010B shardware triggered strobe.
ENDIF

IF SOLOS ;IF PROC TECH SOLGCS,

BEQU OFAH ;CONSOLE STATUS PORT.

EQU O0CO2EH :SOLOS KEYBOARD.

EQU 0COD5H ;CLEAR SCREEN,

BQU 0CO054H :SOLOS QUTPUT.

ENDIF

IF NOT SOLOS ;IF NOT PROC TECH SOLOCS,



FllEe

00EO
00F8

00EO
00El1
00E8
00F8
00F8
00F9
00FA
00FB
00FC
00FC
0GFD
000A

0001
0080

2ABIOSZ24 PRN

I n

(LI A A O | R | I [ N

nHn

o

DIMAP
DISK

.
7

DMAP
DISK

ADRO
WCTO
QIND
DCOM
DSTAT
TRACK
SECTP
DDATA
WAIT
DCONT
DMACHK
RTCNT

~e

CKBR
CPTR

e

CKBR
CPIR

CKBR
CPTR

CKBR
CPIR

s

CKBR
CPIR

e

CKBR
CPIR

e

CKBR
CPIR

-

CKBR
CPIR

-e

PAGE 003

EQU  OEQH
EQU OF8H
EDIF

IF SOLOS
QU 0601
BQU  078H
EIDIF

EQU DMAP+0
EQU DMAP+]
EQU DIAP+8
BEQU DISK
BEQU DISK
EQU DISK+1
EQU DISK+2
EQU DISK+3
BEQU DISK+4
EQU DISK+4
EQU DISK+5
U 10

IF STD

BQU  00000001B
BQU  10000000B
EMDIF

IF  MSIO2

U 00000001E
EQU 00000010B
ENDIF

IF  VDB8024
BQU 00000010B
BQU  00000100B
ENDIF

IF  1ISI02

BQU  00000010B
BQU 00000001B
ENDIF

IF  TARDEL
BQU 00000010B
BQU 00000001B
ENDIF

IF  TUART

BEQU 01000000B
BEQU 10000000B
ENDIF

IF  SOLCS

BQU 00000001B
BQU 10000000B
ENDIF

IF  OTHER

EQU 00000010B
BEQU 10000000B
ENDIF

;DMA BASE ADDRESS.
;DISK BASE ADDRESS.

;IF PROC TEQH SOLOS,
;DMA BASE ADDRESS.
;DIFFERENT DISK PORTS.

;DMA ADDRESS REG PORT.

;sDMA WORD COUNT REG PORT.

;DMA COMMAND PORT.
;DISK COMMAND PORT.
;DISK STATUS PORT.
;DISK TRACK PORT.
;DISK SECTOR PORT.
;DISK DATA PORT.
sDISK WAIT PORT.
;DISK CONTROL PORT.
;DMA QIECK PORT.

s RETRY COUNT.

;IF STANDARD 1/0,
;KEYBOARD READY BIT.
;CONS QUTPUT RDY BIT.

; IF MITS 2S5I0,
;KEYBOARD READY BIT.
; PRINT READY BIT.

;IF VDB-8024 BOARD.
;KEYBOARD READY BIT.
;CONS QUTPUT RDY BIT.

;KEYBOARD READY BIT.
; PRINT READY BIT.

;KEYBOARD READY BIT.
;PRINT READY BIT.

; IF CROMEMCO TUART,
sKEYBOARD READY BIT.
;PRINT READY BIT.

;IF PROC TECH SOLOS,
;KEYBOARD READY BIT.
sDUMMY EQU.

;IF SQMETHING ELSE,
;KEYBOARD READY BIT.
;PRINTER READY BIT.
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CALL CONIN ;READ KEYBOARD.
CALL CONIN ;READ KEYBOARD AGAIN.
CPI ODH ;IF NOT CARRIAGE-RETURN,
MVI A,l s SLOY THE CLOCK.
JNZ  IT] ;UNTIL A CARRIAGE-RETURN.
ENDIF
IF  SOLCS :IF PROC TECH SCLGS,
CALL CLRSCR ;CLEAR SCREEN.
ENDIF
IF DMACNTL
LXI H,RVDMA ;sPOINT TO DMA RCOUTINE
SHLD DMAENT4+1 ;MODIFY BOOT JMP ADDRESS.
ENDIF
IF  TIMER AND TARBELL ;IF USING TARBELL CPU
VI A,CNTRO+RLWORD+MODE2+BINARY ;INIT 8253
T TAMND ;SEND IT TO COMMAND PORT
LXI B,33333 ;TIME CONSTANT FOR 60 HZ
MoV A,C
ouT TAH0 ;LS BYTE OF COUNT
MWV A,B '
QUT TCHO ;MS BYTE OF COUNT
ENDIF
443D C3C059 JMP BOOTF ;FINISH BOOT
IF  TARDEL OR ISIO2
IOINIT: DB 0OAAH,040H,0CEH,037H
ENDIF
IF  TUART ; IF CROMEMCO TUART,
BAUDRS: DB 94H,0CEH,0A2H,92H,88H,84H,82H,1
ENDIF
59C0 ORG BIOS-64 ;HIDE REST OF BOOT HERE.
59C0 AF BOOIF: XRA A ;CLEAR SCRATCH AREA.
59C1 320300 STA IOBYTE ;CLEAR I/O BYTE.
59C4 320400 STA C(DISK ;SELECT DRIVE ZERO
59C7 0611 MVI B, ENDZ~-STARTZ ;GET LENGTH OF ZERO AREA,
59C9 21195D LXI H,STARTZ ;GET SCRATCH ADDRESS.
59CC 77 BOOIL: MOV M,A sPUT ZERO IN MEMORY.
59CD 23 INX H ; INCREMENT POINTER.
59CE 05 DCR B ;DECREMENT COUNTER.
59CF C2CC59 JNZ BOOIL ;LOOP TILL DONE.
59D2 DBO1 IN CDATA ;CLEAR CONSOLE STATUS.
59D4 210844 IXI H,SMSG ; POINT TO SIGN (N.
59D7 7E PMSG: MOV AM ;GET A BYTE OF THE MESSAGE
5908 23 INX H ;BUMP MEMORY POINTER.
5909 B7 ORA A :IS IT A ZERO?
59DA CADF5A JZ  GOCPM ;YES, WE ARE DONE, JMP TO CPM.
59DD 4F Mov C,A ;NOPE, PRINT MORE MESSAGE,
59DE CD1ESB CALL CONOT ;USE THE CONOT ROUTINE.
59E1 C3D759 JMP PMSG sAND LOOP TILL DONE.
’
5aA00 ORG BIOS ;START OF CBIOS STRUCTURE.

1/0 JUMP VECTOR

THIS IS WHERE CPM CALLS WHENEVER IT NEEDS TO DO ANY INPUT/CUTPUT
OPERATION. USER PROGRAMS MAY USE THESE ENTRY POINTS ALSO, BUT NOTE
THAT THE LOCATION OF THIS VECTOR CHANGES WITH THE MEMORY SIZE.

| e ™o we wo we
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5A00 C33A44 DMAENT: JMP BOOT ;FROM SBOOT LOADER,CHANGED FOR DMA.

5A03 C3BL5A WBOOTE: JMP WBOCQT ;FROM WARM BOOT.

5A06 C3065B JMP  CONST ;CHECK CONSOLE KB STATUS.
5A09 C3135B JMP CONIN ;READ CONSOLE CHARACTER.
5A0C C31ES5B JMP  CONOT ;WRITE CONSOLE CHARACTER.
5A0F C30B5D JMP LIST sWRITE LISTING CHAR.

5A12 C3055D JMP PUNCH sWRITE PUNCH CHAR.

5A15 C3055D JMP READER ;READ READER CHAR.

5A18 C3B65B JMP HOME ;MOVE DISK TO TRACK ZERO.
5A1B C3295B JMP SELDSK s SELECT DISK DRIVE.,

5A1E C3BCS5B JMP SETIRK ;SEEK TO TRACK IN REG A.
5A21 C32B5C JMP SETSEC ;SET SECTOR NUMBER.

5A24 C33B5C JMP SETDMA ;SET DISK STARTING ADR.
5A27 C35F5C JMP READ sREAD SELECTED SECTOR.
5A2A C3D65C JMP WRITE ;sWRITE SELBECTED SECTOR.
5A2D C3FES5C JMP PRSTAT ;LIST STATUS CHECK.

5A30 C3305C JMP SECTRAN ; SECTOR TRANSLATE ROUTINE.

THIS SECTION DEFINES THE THE DISK PARAMETERS

~e wo “o

5A33 = DPBASE BQU S ;BASE (F DISK PARAMETER BLOCK
5A33 975A0000 DPEO: Dw  XLTO,0000H ; TRANSLATE TABLE
5A37 00000000 DWw  0000H,0000H 7SCRATCH AREA
5A3B 2A5D765A DW  DIRBUF,SDTAB+3 ;DIR BUFF, PARM BLOCK
SA3F C95DAASD Dw  CSvV0,ALVO ;CHECK, ALLOC VECTORS
5A43 975A0000 DPEl: DW  XLT1,0000H
5A47 00000000 Dw  000CH,0000H
5A4B 2A5D765A DW  DIRBUF,DPBl
SA4F 00SEE15D oW CSvl,ALV1
5A53 975A0000 DPE2: DW  XLT2,0000H
5A57 00000000 DWw  0000H,0000H
5A5B 2A5D765A DN  DIRBUF,DPB2
S5A5F 375E185E DN CSsvV2,ALV2
5A63 975A0000 DPE3: DW  XLT3,0000H
5A67 00000000 DW  0000H,0000H
5A6B 2A5D765A Dv  DIRBUF,DPB3
S5A6F 6ESEAFSE Dw  Csv3,ALV3
+ THE FOLLOWING DESCRIBES THE DISK PHYSICAL NATURE, SUCH AS
; SECTORS/TRACK ,DIRECTORY SIZE, ETC...
;THE FOLLOWING TABLE DEFINES A SINGLE DENSITY DRIVE.
’
5A73 = SDTAB: EQU § sONE OF 4 DISK PARM. BLOCKS
5A73 00 DB  O0OH sLOG BYTE SINGLE DENSITY
5A74 975A Dw  XLTO ;USE SINGLE DENSITY TRANSLATE TAB.
5A76 1A0D0 DW 26 7 SECTORS/TRACK
5A78 03 DB 3 sBLOCK SHIFT
5A79 07 DB 7 sBLOCK MASK
5A7A 00 DB O 7 EXTNT MASK
5A7B F200 DW 242 ;DISK SIZE - 1
SA7D 3F00 DWW 63 ;DIRECTORY MAX.
SATF CO DB 192 s ALLOCO
5A80 00 DB 0 ;ALLOCL
5A81 1000 DN 16 ;CHECK SIZE
5A83 0200 w2 ;NUMBER OF SYSTEM TRACKS

e

IF  DUBSID ;is using double sided drives.

.e
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5A85 01
5A86 0000
5A88 3300
5A8A 04
5A88 OF
5A8C 00
5A8D EDOO
5A8F 5F00
5A01 CO
5A92 00
5A93 1800
5A95 0200

SA97

5A97 01070D131

9

PAGE 007

; Defines a Single density/ Double sided disk

14

DB  02H
D XLT0
v 26
DB 4
bB 15
DB 0
DW 242
D 95
DB 192
DB 0
DW 24
w2
ENDIF

;1og byte doub sided

;allow 95 entrys for dir.

;s THE FOLLONING TABLE DEFINES A DOUBLE DENSITY DRIVE.

’
DDTAB: DB  01H

Dw 0
DiWw 51
DB 4
DB 15
DB 0
bw 237
w95
DB 192
DB O
oW 24
oW 2
IF  DUBSID

Defines a Double density/Doub

. Ns ~o

DB  03H
Dw 0
DWw 51
DB 5
DB 31
DB 0
DWw 237
DWw 95
DB 192
DB O
DWw 24
w2
ENDIF

;
;SECTOR TRANSLATION TABLE
i

XLTO 0nU §
B 1,7,13,19,25

5A9C 0508111703 DB 5,11,17,23,3
SAAL 090F150208 DB 9,15,21,2,8
SAMG OE141A060C DB 14,20,26,6,12
SARB 1218040A10 DB 18,24,4,10,16,22
5A76 = DPBL  EQU SDTAB+3
5A97 = XLTL  BQU XLTO

H
5A76 = DPB2  EQU SDTAB+3

;1og byte doub den/sing sided
;NC SECTOR TRANSLATE TABLE.
;51 SECTORS.

;BLOCK SHIFT.

; BLOCK MASK.

; EXTENT MASK.

;DISK SIZE -1

;DIRECTORY MAX,

s ALLOCO

; ALLOC1

sCHECK SIZE

sNUMBER OF SYSTEM TRACKS.

;1f using double sided drives.
sided drive

:1log byte and dub sided

sSTART OF TRANS. TABLE

; EQUIVALENT PARAMETERS
;SAME TRANSLATE TABLE
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5AB1 318000

5AB4 OEOO
5AB6 CD295B
5AB9 CDB65B
5ABC 210000
5ABF 22215D
S5AC2 22235D
5ACS 0611
5AC7 0E02

5AC9 210044
S5ACC 22175D
5ACF CD2B5C
5AD2 C5
5AD3 CD5F5C
5AD6 Cl
5AD7 C2005B
S5ADA 0C
5ADB 05
5ADC C2CC5A

5ADF 3EC3

;GENERAL PURPOSE WAIT RCQUTINE.

’

PAGE 009
MOV D,A

DAD D
POP D

MVI A,20H

CNTLOOP:DCR A

SLOOP:

.
4
.
[4

JNz CHNTLOOP
IN DMACHK
RLC

JC  SLOOP
IN  DSTAT
RET

ENDIF

;NOW SET FOR H,L ADJUST.
;ADD IT TO H,L.
;RESTORE D, E

;COUNT VALUE.

;LOOP TILL = ZERO.

;CHECK FOR OPERATION DONE.

;BY LOCKING AT BIT 7.

;LOOP TILL BIT 7 = O.

;CHECK AND RETURN DISK STATUS.
;RETURN TO CALLER.

Warm-boot - Read the CCP back into memory. BDOS and BIOS

;assumed still in memory. If they are not, a cold start will
shave to be done to bring them back into memory.

I
WBOOT:

.
’

~e

~o

-e

RBLK1:

~e

e we wo

GOCPM:

LXI SP,80H

; SET STACK POINTER.

IF INTRP AND NOT DMACHTL;IF INTERRUPTS ALLGWED,

EI
ENDIF

IF LSTPAG
XRA A

STA LFCNT
ENDIF

wi C,0
CALL SELDSK
CALL HOME
LXI H,O0
SHLD DRVFLG

SHLD DRVFLG+2
MVl B,NSECTS

MVI C,2

;ALLON THEM HERE,

;IF LIST DEVICE PAGING,
;RESET LINE-FEED COUNT.

; SELECT DISK 0.

sMOVE TO TRACK ZERO.
;clear h,1
;Clear drive flags

;GET # SECTORS FOR CPM READ.
; TRACK (B)=0, SECTOR (C)=2.

IF INTRP AND NOT DMACNTL;IF INTERRUPTS ALLOWED,

DI
ENDIF

IXI H,CPMB
SHLD DMAADD
CALL SETSEC
PUSH B
CALL READ
POP B

JNZ RDERR
INR C

DCR B

JNZ RBLK1

;DISABLE THEM HERE.

;GET STARTING ADDRESS.
;SET STARTING ADDRESS.
;READ STARTING AT SECTOR IN C,

;READ A SECTOR BACK.

;IF ERROR, PRINT MESSAGE.

7 INCREMENT SECTOR NUMBER.
;DECREMENT SECTOR COUNT,

;NOT ZERO, KEEP READING

IF INTRP AND NOT DMACNTL;IF INTERRUPTS ALLOWED,

EI
ENDIF

MVI A,O0C3H

;ALLON THEM AGAIN HERE.

SET UP JUMPS INTO CP/M IN LOWER MEMORY.

;PUT JMP TO WBOOT
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5A76 =
5A97 =

XLT2 U XLTO

DPB3 QU  SDTAB+3
XLT3 U XLTO

;DISK SET UP ROUTINE. THIS RCGUTINE IS COMMON TO BOTH THE
;READ AND WRITE ROUTINES FOR DMA OPERATION. THIS RQUTINE
;MAY BE USED STAND ALCNE BY PASSING PARAMETERS TO IT AND
;JUMPING TO WBOOT-3 HEX. THIS JUMP VECTOR IS CHANGED WHEN
;CP/M IS BOOTED UP,

s ENTERY POINT = RWDMA:

;

;USER MUST SET UP DMAADD FOR MEMORY ADDRESS AND
;USER MUST SET UP DISK SECTOR WITH 'SETSEC' ENTRY

;THE TRACK TO READ OR WRITE MUST BE SET UP USING 'SETIRK'
;BEFORE USING RWDMA RQUTINE EXTERNALLY.

ENTRY PARAMETERS:

;B = FLOPPY DISK (1793) READ/WRITE COMMAND BYTE

;C = FLOPPY DISK (1793) FORCE INTERRUPT COMMAND BYTE

;D = DMA (8257) READ/WRITE COMMAND + HIGH BYTE COUNT

;E = DMA (8257) LOW BYTE COUNT (80 HEX = 128 BYTES)

; EXIT VALUES

:B,C = FLOPPY COMMANDS

;D,E = DMA COMMAND + BYTE COUNT,

;H,L = (H,L + D,E)

;A = FLOPPY DISK STATUS BYTE

; STACK USAGE IS 1 LEVEL DEEP.

1
IF DMACNTL ;IF USING DMA CONTROL

DMARW: STA ERCNT ;SAVE ERROR COUNT,

RWDMA: LDA SECT ;GET SECTOR TO READ/WRITE
OG0T SECTP ;AND SEND IT FLOPPY CHIP.
LHL.D DMAADD ;GET CPM DMA ADDRESS.

DMARWE: XRA A sCLEAR ACCQUM.
aUT QIND ;RESET DMA CHIP.
MW A,C ;FORCE INTERRUPT COMMAND BYTE
QUT DCOM ;SEND IT TO CONTROLLER.
MW A,E ;BYTE COUNT TO TRANSFER
DCR A ;COUNT = COUNT - 1.
QUT WCTO ;SEND IT TO DMA CHIP.
MOV A,D ;GET READ/WRITE COODE.
OQUT WCTO sAND TELL DMA CHIP WHAT TO DO.
MW A,L ;GET LON ADDRESS BYTE
OUT ADRO ;AND SEND IT TO DMA (HIP.
MOV A,H sGET HIGH ADDRESS BYTE
OUT ADRO ;AND SEND IT TO DMA CHIP.
MVI A,41H ;SET UP FOR REQUEST (H. 0
aUT OMND ;SEND IT TO CONTROLLER.
CALL HDLD ;CHECK HEAD LOAD BIT.
ORA B ; 'OR' IN THE READ/WRITE BITS.
OUT DCOM s TELL. FLOPPY CHIP WHAT TO DO.

ADJUST H,L FOR 128 BYTE INCREASE.,

~e wo o

PUSH D sSAVE D,E
MOV A,D ;GET DMA COMMAND BYTE
ANI 3FH ;STRIP OFF COMMAND BITS 7 & 6
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5AE1 320000 STA 0 ' ;ADR AT ZERO.

5AE4 21035A LXI H,WBOOTE sWARMBOOT ENTRY POINT
5AE7 220100 LD 1 ;SET IT.

S5AEA 320500 STA 5 ;s SET JUMP INSTRUCTION.
S5AED 21064C LXI H,BDOS ; PUT JUMP TO BDOS
5AFQ 220600 SHLD 6 ;AT ADR 5,6,7.

5AF3 218000 LXI H,80H ; SET DEFAULT DMA ADR.
S5AF6 22175D SHLD DMANDD ;SAVE IT.

5AF9 3A0400 LDA CDISK ;GET DISK NUMBER TO
SAFC 4F MOV C,A ;s PASS TO CCP 1IN C.
SAFD C30044 JMP CPMB ;JUMP TO CCP.

5B00 CD875C RDERR: CALL RECOV ;We have an error in booting.
5B03 C3Bl5A JMP WBOOT ;DO A WARM BOOT.

CHECK CONSOLE INPUT STATUS.

~e we weo

5B06 CDOESB CONST: CALL STATCON ;CHECK CONSOLE STATUS PORT.
5B09 3E00 CONST1: MVI A0 ;SET A=0 FOR RETURN,
;
IF  RDYLO ;IF STATUS READY L(W,
5BOB CO RNZ ;NOT READY WHEN NOT O.
ENDIF
IF RDYHI ;IF STATUS READY HIGH,
RZ ;NOT READY WHEN ZERO.
ENDIF
;
5BOC 2F CMA ;IF READY A=FF.
5BOD C9 RET ;RETURN FRQM CONST.

STATCON - CHECK KEYBOARD STATUS

~e w8 wo

IF  NOT SCOLGS

5BOE DBOO STATCON:IN  CSTAT ;IN STATUS PORT
5B10 E601 ) ANI CKBR sMASK READY BIT.
5B12 C9 RET

ENDIF

READ A (HARACTER FRCM CONSCLE.

) e ~e o

ONIN:
IF NOT SOLOS sIF NOT PROC TECH SCLGCS,
5B13 CDOESB CALL STATCON sREAD CONSOLE STATUS.
ENDIF
IF SOLOS :IF PROC TEXH SOLGS,
CALL KBD sREAD SOL, KEYBOARD,
JZ  CONIN sREADY WHEN NOT ZERO.
ENDIF
H
IF RDYLO AND NOT SOLCS
5B16 C2135B JNZ CONIN ;LOOP UNTIL LOW.
ENDIF
H
IF RDYHI ;IF READY WHEN HIGH,
JZ CONIN ;LOOP UNTIL HIGH.
ENDIF

~e

IF NOT SQLOS F NOT PROC TECH SOLOCS,

I
5B19 DB0O1 IN CDATA sREAD A CHARACTER.
ENDIF
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5B1B B67F ANI 7FH sMAKE MOST SIG. BIT = 0.
5B1D C9 RET sRETURN FROM CONIN.
; WRITE A (HARACTER TO THE CONSOLE DEVICE.
’
CONOT:
IF CONUL ;s IF NULLS REQUIRED,
MVI A,0AH ;IF IT'S A LF,
cMP C ;THEN HOP OUT
JZ  CONULL ;TO NULL RQUTINE.
ENDIF
CONOT1 :
IF NOT SOLOS AND NOT VIDEO
S5B1E DB0O IN CSTAT sREAD CONSCLE STATUS.
5B20 B680 ANI CPIR s IF NOT READY,
ENDIF
IF RDYLO AND NOT SCLOS AND NOT VIDEO
5B22 C21E5B JNZ CONOT1 ;LOOP UNTIL LOW.
ENDIF
IF RDYHI ;s IF READY WHEN HIGH,
JZz  CONOT1 ;LOOP UNTIL HIGH.
ENDIF
IF NOT SOLOS AND NOT VIDEO
5B25 79 MW A,C :GET CHARACTER.
5B26 D301 UT CDATA s PRINT IT.
5B28 C9 RET :RETURN.
ENDIF

THIS ROUTINE CALLES YOUR VIDEO DRIVER ROUTINE WHICH MUST

BE IN ROM. ALL RHEGISTERS MUST BE SAVED AND RESTORED BY YOUR
VIDEO DRIVER IN ORDER TO BE COMPATIABLE WITH CPM. CPM PASSES
THE (HAR. TO BE QUTRUT IN THE C RHGISTER. MAKE ANY CHANGES
THIS RQUTINE TO PASS THE CHAR FROM REG C TO THE RHGISTER

<

®e WE We W We N wo “o

IF VIDEO
MOV A,C

' CALL CUTADDR
RET

ENDIF

e

IF CONUL
CONULL: PUSH B

MVI B,CNULL+1
CONUL1: CALL CONOT1

wIi c,0

DCR B

JNZ CONUL1

POP B

MW A,C

RET

ENDIF

~s

IF SALCS
PUSH B

MOV B,C
CALL SCRN
POP B

N
OUR VIDEOC DRIVER EXPECTS IT TO BE IN.

;IF USING A VIDEO DRIVER IN ROM.
;GET THE CPM (AR INTO REG A
sCALL YOUR VIDEO DRIVER.

sRETURN TO CPM.

;SAVE B&C.

sGET NULL COUNT.

;s PRINT CR.

;GET NULL CHAR,
sDECREMENT COUNTER.
;DO NEXT NULL.
sRESTORE A,

s RETURN.

;s IF PROC TECH SCLCS,

;s SAVE B&C,

;PUT (HAR IN B REG.
sOUTPUT CHAR TO SCLOS.
;RESTORE B&C.
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MWV A,C ;PUT QIAR IN A.
RET ;RETURN FROM CONOT.
ENDIF

SELECT DISK NUMBER ACCORDING TO RHEGISTER C.

* e wo

5B29 210000 SELDSK: LXI H,O0 ;SET UP FOR ERRCR CODE

5B2C 79 MW A,C ;GET NEW DRIVE.
5B2D FE04 CPI NDISK ;CALLING UNDEFINED DRIVE ?
5B2F DO RNC ;IF NO CY, H,L TELLS CPM YES.
5B30 21195D LXI H,DISKNO ;GET CLD DRIVE NUMBER.
5B33 7E MV AM ;sGET COLD DISK NUMBER.

IF DUAL ;IF DUAL DRIVE,

ANI OFEH ;CLEAR (UT BIT O.

ENDIF
5834 5F MOV E,A ;PUT OLD DISK NO. IN D&E.
SB35 1600 MvI D,0
SB37 211D5D LXI H,TRTAB ;GET ADDRESS CF TRACK TABLE.
5B3A E5 PUOSH H ;SAVE ADDRESS CF TRTAB.
5E3B 19 DAD D ;ADD DISK NO. TO ADDRESS.
5E3C DBF9 IN  TRACK sREAD 1771 TRACK RHGISTER.
SE3E 77 MOV M,A ;PUT INTO TABLE,
S5B3F 79 Mmw A,C ;GET NE/! DISK NUMBER.

IF  DUAL ;IF A DUAL DRIVE,

ANI OFEH ;CLEAR BIT 0.

ENDIF
5B40 5F MOV E,A sPUT NEW DISK NO. IN D&E.
S5B41 El POP H ;RESTORE ADDRESS CF TRTAB.
5B42 19 DAD D ;ADD DISK NO. TO ADDRESS.
5B43 7E MV AM ;sGET NEW TRACK NUMBER.
5B44 D3F9 T TRACK ;PUT INTO 1771 TRACK REG.
5B46 79 MV AC ;UPDATE GLD DISK NUMBER,
5B47 32195D STA DISKNO
5B4A 87 ADD A ;PUT BITS 1&2 AT 4&5.
SB4B 87 ADD A
5B4C 87 ADD A
S5B4D 87 ADD A
SBAE 32285D STA LATCH ;SAVE NEW LATCH CODE.
5B51 21215D DENSITY:LXI H,DRVFLG ; POINT TO DRIVE DEN. FLAG
5B54 0600 MmVI B,0 ;sCLEAR REG B.
5B56 09 DAD B ;INDEX INTO DRIVE FLAG LOC.
5B57 7E MOV AM ;GET THE FLAG BYTE
5B58 B7 ORA A ;LGGGED IN?
5B59 FA825B JM LOGED ;YES, IT'S LOGGED,
5B5C E5 PUSH H ;NO, SAVE FLAG ADDRESS,
5BSD 3A285D LDA LATH sGET LATCH CODE
5B60 D3FC QUT DCONT sCHANGE LATCH OR DENSITY

READ TRACK 0 SECTOR 1 FOR DENSITY BYTE AT 7E HEX.

e we “

5B62 3E01 MVI A,l sSECTOR 1.

5B64 32165D STA SECT ;SAVE THE SECTOR VALUE.
5B67 CDB65B CALL HOME sHOME THE DRIVE.

5B6A 2A175D LHLD DMAADD ;GET CB/M DMA ADDRESS VALUE
5B6D E5 PUSH H ;SAVE IT ON THE STACK.

SB6E 21865E LXI H,DBUFF ;POINT TO THE DMA BUFFER.
5B71 22175D SHL.D DMAADD ;SET UP READ DMA ADDRESS,
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;READ THE DATA USING READ ROUTINE,

.
’

5B74 CDSF5C CALL READ ;CBIOS READ RQUTINE.
;GET DENSITY BYTE VALUE AND DETERMINE DRIVE STATUS.
5B77 El POP H sRESTORE DMA ADDRESS FROM THE STACK.
5B78 22175D SHLD DMAADD ; AND RESTORE THE CP/M DMA ADDRESS.
5B7B E1 POP H sRESTORE DENSITY FLAG ADDRESS.
5B7C 3A045F LDA DBUFF+7EH ;s INDEX INTO DBUFF TO LOCATION DBUFF+7E.
5B7F F680 ORI 80H ;set logged in bit
5B81 77 MOV M,A splace it in flag table.
5B82 011200 LOGED: LXI B,18 ;index value through drive table.
5B85 E612 ANI 12H sMASK DENSITY AND SIDE BITS (UT.
5B87 B7 ORA A ;s SINGLE DENSITY?
5B88 21735A LXI H,SDTAB ;point to start of tables
5B8B CA8F5B JZ  DENSIT1 ;yes, overlay param. block
IF  DUBSID
DAD B :no, add offset to next table
- CPI 2 ;single den doub sided?
JZ  DENSIT1 ;yes
DAD B sno
CPI 10H ;doub den single sided?
JZ  DENSIT1 ;yes
ENDIF
S5B8E 09 DAD B ;no, must be doub den , doub sided
5B8F EB DENSIT] : XCHG ;drive table pointer --> d,e
5B90 1A LDAX D ;get log and drive type byte.
5B91 13 INX D sbump pointer
5B92 32255D STA DENS sset current drive density.
5B95 D5 PUSH D ;save drive table pointer.
5B96 CDA9SB CALL PARINDX ;compute parameter overlay area.
5B99 D1 POP D ;restore drive table pointer.
5BO9A 010802 IXI B,0208H :B=2, C=8 (count values).
SB9D 1A MOVE: LDAX D ;GET XLT0 BYTE.
5BY9E 77 MOV M,A sAND PUT IT INTO DW TABLE FOR DRIVE.
S5BIOF 13 INX D ;sBUMP
5BA0 23 INX H s POINTERS
5BAl 05 DCR B ;DECREASE COUNT.
5BA2 C29D5B JNZ MOVE s AND LOOP TILL ZERO.
5BAS 09 DAD B ;NOW ADD INDEX INTO DPB0 AREA.
5BA6 73 MOV M,E +GET LGV POINTER BYTE.
5BA7 23 INX H ;BUMP POINTER.
5BAB 72 MW M,D ;sGET HIGH POINTER BYTE.
’
s SELECT DRIVE AS A FUNCTION CF H,L
’
5BA9 2Al195D PARINDX:LHLD DISKNO sLOAD DISK NUMBER AND ZERO BYTE
5BAC 11335A LXI D,DPBASE +POINT TO DISK PARM START,
SBAF 29 DAD H : %2
5BB0 29 DAD H 1 %4
5BEl 29 DAD H :*8
SBR2 29 DAD H :*16
SBR3 19 DAD D ;COMPUTE INDEX FOR THE DRIVE
5BB4 AF XRA A sSET A = 0.
5BB5 C9 RET sRETURN FRCM SELDSK.
’
: MOVE DISK TO TRACK ZERO.
’
5BB6 OE00 HOME ; MVI C,0 :sSEEK TO TRACK ZERO.
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5BB8 3E02
5BBA D3F8

5BBC 2A285D
5BBF 7C
5BCO E6B7
5BC2 67

5BC3 C3D15B

5BC6 BC
5BC7 3EFF
5BC9 C2CD5B
5BCC 2F
5BCD 321BSD
SBDO C9

5BD1 7D
5BD2 32295D
5BD5 CDC65B
SBD8 3A255D
5EDB OF
SBDC D2EDSB
5BDF 79
5BE0 FEO1
5BE2 DAEDS5B
5BES 3A295D
5BE8 F608
5BEA C3F25B

5BED 3A295D
5BF0 E6F7
5BF2 32295D

2ABIOS24 PRN

Q) Se Se Se s

ETTRK:

~e

i
SIDE2:
SETLAT:

~e

OLDLAT:
SFLAG:

H
NOTSID:

TRKSET:

H
TRKSD:

TRKDD:

PAGE 014

MVI A,STPRAT

QUT DCOM

LHLD LATCH
MW A,H
ANI OB7H
MOV H,A

IF DUBSID
LDA DENS
RRC

RRC

JNC NOTSID
M¥V A,C
RRC

MW B,A
MWV A,L

JC  SIDE2
ANI OBFH
JMP SETLAT

ORI 40H
STA CLATCH
ANI OBFH
CALL CLDLAT
MW A,B
ANI 7FH
MWV C,A
JMP TRKSET
ENDIF

IF  NOT DUBSID

JMP NOTSID
ENDIF

CMP H

MVI A,OFFH
JNZ SFLAG
MA

STA HLSF
RET

MOV A,L
STA CLATMH
CALL QLDLAT
LDA DENS
RRC

JNC TRKSD
MWV A,C
CpI 1

JC TRKSD
LDA CLAT(H
ORI 8

JMP TRKDD

LDA CLATCH
ANI OF7H
STA CLATCH

sRESTORE COMMAND
; TELL CONTROLLER.

SET TRACK NUMBER TO WHATEVER IS IN REGISTER C.
ALSO PERFORM MOVE TO THE CORRECT TRACK (SEEK).

;get new and old latch.

;get latch value.

;strip density and side bits.
srestore it.

;1f using double sided drive.
scheck if double sided.

slook at bit 1.

;if bit 1 = 0, it's single sided.
;it's doub sided, so get track number.
;divide by 2.

;save it in reg b.

;get old latch value.
;change side if odd track.
;clear side bit from latch.
;go set the latch.

;turn on side select bit.

;save it for later.

;clear side bit,

scheck for drive change.

;restore doub sided trk number.
;clear bit 7.

;trk number now in reg c.

;check for density of track going to.

:1if not using double sided drive
;jump around subroutine.

shew = o0ld?
;if not, set = f£f

shew = old, set = Q.
;save head load select flag.

;get latch value,

;save it

scheck for drive change.
;CHECK DRIVE DENSITY FLAG.
;IS BIT 0 = 0?

;YES, WE ARE SINGLE DENSITY.
:NO, RESTORE TRACK NUMBER.
;IS IT TRACK 1?

:IF LESS THAN, SET SINGLE DENSITY.
:GET CURRENT LATCH VALUE.
:+SET FOR DOUBLE DENSITY.

;GET CURRENT LATCH VALUE.
;TURN OFF BIT 4 (SINGLE DENSITY).
;SAVE NEW LATCH VALUE.
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5BF5 D3FC OG0T DCONT ;SELECT DISK AND MAKE DENSITY CHANGE.
5BF7 79 MW A,C ;RESTORE TRACK VALUE
5BF8 32155D STA TRK ;UPDATE CLD WITH NEW.
; MOVE THE HEAD TO THE TRACK IN RHGISTER A.
5BFB C5 SEEK: PUSH B ;SAVE B&C.
5BFC 47 MOV B,A ;SAVE DESTINATION TRACK.
5BFD 3EOA MVI A,RTCNT sGET RETRY COUNT.
5BFF 32275D SRETRY: STA SERCNT ;STORE IN ERROR COUNTER.
5C02 DBF9 IN TRACK ;READ PRESENT TRACK NO.
5C04 B8 QP B ;SAME AS NEW TRACK NC.?
5C05 C20A5C JNZ NOTHR ;JUMP IF NOT THERE.
5C08 C1 THERE: POP B sRESTORE B&C.
5C09 C9 RET sRETURN FR(M SEEK.
5CO0A 78 NOTHR: MOV A,B sRESTORE A FROM B.
5CO0B D3FB QUT DDATA sTRACK TO DATA RHEGISTER.
5C0D 3El6 MVI A,14H+STPRAT+HLAB ;GET STEP RATE, DO
5COF D3F8 T DCOM ;SEEK WITH VERIFY.
IF NOT DMACNTL
5C11 DBFC IN WAIT ;WAIT FOR INTRQ.
5C13 DBF8 IN DSTAT ;READ STATUS.
ENDIF
IF DMACNTL
CALL SLOOP ;NO WAIT STATUS CHECK.
ENDIF
5C15 B691 ANI O91H ;LOCK AT BITS.
5C17 CA085C JZ THERE ;OK IF ZERO.
5C1A 3A275D LDA SERCNT ;GET ERROR COUNT.
5C1D 3D DCR A ;DECREMENT COUNT.
5C1E C2FF5B JNZ SREIRY ;RETRY SEEK.
5C21 C1 POP B sRESTORE B&C.
5C22 G5 PUSH B sSAVE
5C23 CD875C CALL RECOV ;IF SEEK RETRY = 10 CHECK
5C26 C1 POP B
5C27 79 MW A,C sRECOVER TRACK NUMBER.
5C28 C3FB5B JMP SEEK ; FOR CNTL-C .FOR ABORT.
’
; SET DISK SECTOR NUMBER.
’
5C2B 79 SETSEC: MOV A,C ;GET SECTOR NUMBER.
5C2C 32165D STA SECT ;PUT AT SECT # ADDRESS.
5C2F C9 RET sRETURN FRQM SETSEC.
’
; TRANSLATE THE SECTOR GIVEN B,C USING
;sTHE TRANSLATE TABLE;GIVEN BY D,E
’
SECTRAN:
5C30 69 mMmv L,C ;GET PHYSICAL SECTOR NUMBER
5C31 2C INR L sBUMP IT BY ONE.
5C32 7A MW A,D ;ARE WE USING NO XLAT TABLE?
5C33 B3 ORA E sIT WILL BE ZERO IF NOT.
5C34 C8 RZ sRETURN IF IT IS ZERO.
5C35 EB XCHG sH,L = TRANS
5C36 09 DAD B ;H,L = TRANS (SECTOR)
5C37 6E MW L,M ;L = TRANS (SECTOR)
5C38 2600 MWI H,0 ;CLEAR REG H
5C3A C9 RET sH

~e

L = TRANSLATED SECTOR



FILE:

5C3B
5C3C
5C3D
5C40

5C41
5C44
5C45
5C48
5C49

5C4C
5C4E
5C50
5C52

5C54

5C56
5C58
5C5A
5C5C
5C5D
5C5E

5CSF

5C61
5C63
5C66
5C67
5C69
5C6B
5C6C
5C6F
5C71
5C72
5C73
5C76

2ABIOS24 PRN

60
69
22175D
C9

3A1B5D

CA565C
2F
321B5D

DBF9
D3FB
3E16
D3F8

DBFC

DBF8
5620
3E04

97
C9

3EOA

0680
CDC15C
BO
D3F8
DBFC
B7
F2765C
DBFB
77

23
C3695C
DBF8
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; SET DISK DMA ADDRESS.

’
SETDMA: MOV H,B

“e “o e

—

IDLD:

Ne weo ~eo wo

~e -.

-

HDLD1:

~e we “e ~e

E

-

READE:
RLOOP:

RDDONE:

OV

L,C

SHLD DMAADD

RET

LDA
ORA
Jz

CcMA
STA

IN

T
MVI
T

IF
IN

HLSF
A

HDLD1

HLSF

TRACK

DDATA
A,14H+STPRAT
DCOM

NOT DMACNTL
WAIT

ENDIF

IF

DMACNTL

CALL SLOOP
ENDIF

IN
ANI
MVI
RZ
SUB
RET

MVI

DSTAT
20H
A4

A

A, RTCNT

IF DMACNTL

LXI
LXI

B,80DOH
D,4080H

CALL DMARW
ENDIF

IF NOT DMACNTL

MVI

B,80H

CALL DSKSET

ORA
ooT
IN
ORA
JP
IN
MOV
INX
JMP
IN

B

DCOM
WAIT

A
RDDONE
DDATA
M,A

H
RLOOP
DSTAT

;MOVE B&C TO H&L.

;PUT AT DMA ADR ADDRESS.
;RETURN FROM SETDMA.

HDLD - GET HEAD-LOAD BIT IF REQUIRED.

+GET HEAD-LOAD FLAG.
:IS A = ZERO?

;HOP IF SO.

sSET A = 0.

:SET FLAG = 0 IF NOT.

IF CHANGING TO A NEW DRIVE, PERFORM A SEEK TO
THE SAME TRACK TO UNLCAD THE HEAD ON NEW DRIVE,

;GET PRESENT TRACK
; TELL CONTROLLER.

;WAIT FOR INTRQ.

;CHECK DMA STATUS PORT.

;READ 1771 STATUS.
;LOCK AT HL BIT.

;RETURN IF HEAD IS NOT LOADED.
;HEAD IS ALREADY LOADED.
;RETURN FROM HDLD.

READ THE SECTOR AT SECT, FROM THE PRESENT TRACK,
USE STARTING ADDRESS AT DMAADD.

;GET RETRY OOUNT.

;FLOPPY READ, FORCE INTERRUPT.
;DMA READ, DMA COUNT BYTE
;ENTER COMMON READ/WRITE ROUTINE.

;FLOPPY READ COMMAND BYTE.
;SET UP DISK CONTROLLER.
:'OR' IN THE READ COMMAND.
;SEND COMMAND TO 1771.
sWAIT FOR DRQ OR INTRQ.
:SET FLAGS.

;DONE IF INTRQ.

;sREAD A DATA BYTE FROM DISK.
;PUT BYTE INTO MEMORY.

; INCREMENT MEMORY POINTER.
;KEEP READING.

;READ DISK STATUS.
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5C78
5C7A
5C7B
5C7E
5C81
5C84

5C87
5C89
5C8C
5C8F
5C91
5C92

5C95
5C97
5C9A
5C9D
5C9E

5C9F
5CAl
5CA3
5CA5
5CA7
5CA8
5CAA
5CAB
5CAE
5CBO
5CB3
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ENDIF
IF INTRP AND NOT DMACNTL;IF INTERRUPTS ALLOWED,
EI sALLON AGAIN HERE.
ENDIF
E69D ANI 9DH ;:LOOK AT ERROR BITS.
C8 RZ ;RETURN IF NONE.
CD955C CALL ER(HK ;CHECK FOR SEEK ERROR.
C2615C JNZ RRETRY ;TRY TO READ AGAIN.
CD875C CALL RECOV ;CHECK FOR ABORT OR CONTINUE
C35F5C JMP READ sIF NOT (NTL-C, TRY TO READ AGAIN.
;s RECOV
;THIS ROUTINE IS CALLED BY ANY READ,WRITE,SEEK ROUTINE IF THE RETRY
;COUNT GOES TO 10. IF IT DOES,THIS RAUTINE CALLS CONIN FOR A KEY TO
;BE PUSHED. IF THE KEY IS A CNTL-C, THEN A WARMBOOT 1S EXECUTED. IF
;ANY OTHER KEY IS PUSHED, THEN A RETURN IS MADE BACK TO THE CALLER
sAND THAT ROQUTINE IS RETRIED FOR 10 MORE TIMES.
’
RECOV :
0B65 MVI C,'e! ;s ERROR CODE
CD1ESB CALL CONOL sPRINT IT
CD135B CALL CONIN ;CHECK FOR PUSHED KEY,
FEO3 CPI 03H ;IS IT A ANTL-C ?
Co RNZ sRETURN TO CALLER IF NOT.
C3Bl15A JMP WBOOT ;sYES, DO WARMBOOT.
; ERCHK - (HECK FOR RECORD NOT FOUND ERROR.,
E610 ERCHK: ANI 10H ;s IF RECORD NOT FOUND,
C29F5C JNZ CHKSK ;DO A CHECK ON SEEK.
3A265D CHKOK: LDA ERCNT ;sGET RETRYS ALLCOWED
3D DCR A ;DECREASE IT,
C9 RET sAND RETURN WITH NUMBER.
14
;CHECK FOR SEEK TO QORRECT TRACK,
;sAND CHANGE IF NECESSARY.
’
IF NOT DMACNTL
3EC4 CHKSK: MVI A,0C4H s SEND COMMAND TO 1771
D3F8 0T DCOM :+TO READ ADDRESS,
DBFC IN WAIT sWAIT FOR DRQ OR INTRQ.
DBFB IN DDATA ;READ THE TRACK ADDRESS.
F5 PUSH PSW :SAVE IT ON THE STACK.
DBFD CHKS2: IN DMACHK ;sWAIT FOR INTRQ.
B7 ORA A :SET FLAGS.
F2B35C JP CHKS3 sDONE WITH READ ADR OP.
DBFB IN DDATA ;READ ANOTHER BYTE.
C3A85C JMP CHKS2 :DO IT AGAIN.
DBF8 (HKS3: IN DSTAT sREAD DISK STATUS.
ENDIF
’
IF DMACNTL
(HKSK: LXI H,BIOS-7 ;s POINT TO UNUSED SPACE
- LXI B,0CADOH sREAD ADDRESS, FORCE INTERRUPT (MNDS.
ILXI D,04006H :DMA READ, COUNT BYTE
CALL DMARWE ;READ THE ID USING DMA CONTROL.
ORA A ;SET FLAGS,
JZ  CHKS4 sREAD ADR (K IF O.
CALL HOME :OTHERWISE, HOME FIRST.

JMP CHKS5
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ENDIF
IF  NOT DMACNTL
5CB5 Fl CHKS4: POP PSW ;UPDATE TRACK RHGISTER.
ENDIF
IF  DMACNTL
C(HKS4: IN  SECTP ;GET THE TRACK BYTE
ENDIF
5CB6 D3F9 QUT TRACK
5CB8 3Al155D CHKS5: LDA TRK ;GET REQUIRED TRACK NO.
5CBB CDFB5B CALL SEEK ;MOVE THE HEAD TO IT.
5CBE C39A5C JMP CHKOK ;EXIT FROM ERROR CHECK.
IF  NOT DMACNTL
5CC1 32265D DSKSET: STA ERCNT ;STORE IN ERROR CIR.
5CC4 3EDO MVI A,0DOH ;CAUSE INTERRUPT.
5CC6 D3F8 QUT DCOM
5CC8 E3 XTHL ; SOME
5CCY9 E3 XTHL ; DELAY
ENDIF
IF INTRP AND NOT DMACNTL;IF INTERRUPTS ALLOWED,
DI ;DISABLE THEM HERE.
ENDIF .
IF  NOT DMACNTL
5CCA 2A175D LHLD DMAADD ;GET STARTING ADDR.
5CCD 3Al65D LDA SECT ;GET SECTOR NUMBER.
5CD0 D3FA Q0T SECTP ;SET SECTOR INTO 1771.
5CD2 CD415C CALL HDLD ;GET HEAD-LOAD BIT?
5CD5 C9 RET ;RETURN TO CALLER
ENDIF

WRITE THE SECTOR AT SECT, ON THE PRESENT TRACK,
USE STARTING ADDRESS AT DMAADD.

o “e So =

!
5CD6 3EOA WRITE: MVI A,RTCNT ;GET RETRY COUNT.
WRETRY :
IF  DMACNTL
LXI B,0AODOH ;FLOPPY WRITE, FORCE INTERRUPT.
LXI D,08080H ;DMA WRITE, DMA COUNT BYTE.
CALL DMARW ;ENTER COMMON READ/WRITE ROUTINE.
ENDIF
IF  NOT DMACNTL
5CD8 06A0 MVI B,0AOH ;FLOPPY WRITE COMMAND BYTE.
5CDA CDC15C CALL DSKSET sSET UP FLOPPY OONTROLLER.
5CDD BO ORA B : 'OR' IN WRITE COMMAND.
5CDE D3F8 WRITE2: OUT DCOM
5CEO0 DBFC WLOOP: IN  WAIT sWAIT FOR READY,
5CE2 B7 ORA A ;SET FLAGS.
5CE3 F2ED5C JP WDONE sHOP OUT WHEN DONE.
5CE6 7E MWV A/M ;GET BYTE FROM MEM.
5CE7 D3FB CGUT DDATA sWRITE (NTO DISK.
5CE9 23 INX H s INCREMENT MEM PIR.
5CEA C3E05C JMP WLOOP ;KEEP WRITING.
5CED DBF8 VWDONE: IN  DSTAT ;READ DISK STATUS.
ENDIF

~e

IF INTRP AND NOT DMACNTL;IF INTERRUPTS ALLOWED,
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5CEF
5CF1
5CF2
5CF5
5CF8
5CFB

5CFE
5D01

5D03

5D04

5D05

5D06

5D08
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~e

E6FD
C8
CD955C
C2D85C
CD875C
C3D65C

~e e

CD06 5D

~e e

3E00

-e

Cco

~e

~e

2F

we “eo wo

s
e

C9

~e wo

DB02

~e EXNO

B6 80

~e

~e

5DOA C9

£ ~e ~o we

~e

%

TAT:

IST:

PAGE 019

EI
ENDIF

ANI OFDH

RZ

CALL ERCHK
JNZ WRETRY
CALL RECOV
JMP WRITE

LIST STATUS (HECK RQUTINE

RSTAT: CALL PSTAT

MI A,Q

IF TARDEL OR RDYLO

RNZ
ENDIF

IF RDYHI
RZ
ENDIF

CMA

RET

IN LSTAT

IF NOT TARDEL

ANI LRBIT
ENDIF

IF TARDEL
ANI 81H
XRI 81H
ENDIF

RET

IF LSINUL
MVI A,ODH
aP C

JZz  LINUL
ENDIF

IF LSTPAG
MVI A,0AH
CMp C

JZ  LINUL3
MW A,C
CPI OCH

Rz

;ENABLE AGAIN HERE,

;LOCK AT THESE BITS.
sRETURN IF NO ERR.
;CHECK/CORRECT SEEK ERR,
;TRY TO WRITE AGAIN.
;CHECK FOR ABORT

;RETRY WRITE AGAIN.

;CHECK PRINTER STATUS PORT.

;sRETURN STATUS ACTIVITY.

;INVERT IT

PUNCH AND READER ARE NOT SUPPORTED.

PSTAT - PRINTER STATUS (HECK RCQUTINE.

;READ PRINTER STATUS PORT.

sMASK READY BITS

sRETURN TO CALLER

WRITE A (HARACTER ON LISTING DEVICE.

IF NULLS OR PAGING,
IF IT'S A CR,

;THEN HOP OUT TO
sNULL ROUTINE.

.
’
.
’

IF PAGING
GET A LINEFEED
DOES IT MATCH?

- “e “o
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ENDIF
5D0B CDO065D LTBSY: CALL PSTAT ;READ LISTER STATUS.
IF  TARDEL OR RDYLO
5DOE C20B5D JNZ LTBSY ;LOOP TILL LGOW.
ENDIF
IF NOT TARDEL AND RDYHI
Jz  LTBSY ;LOOP TILL HIGH.
ENDIF
5D11 79 MV A,C ;GET DATA BYTE.
5D12 D303 QJT LDATA sPRINT IT.
5D14 C9 RET sRETURN FROM LIST.
IF LSTNUL ;IF LIST NULLS
LINUL: PUSH B ;SAVE B&C.
MVI B, (LNULL AND OFFH)+l1 ;GET NULL COUNT
LINULl: CALL LTBSY ;PRINT (CR FIRST).
wIi C,0 sGET NULL CHAR.
DCR B ;DECREMENT COUNTER.
JNZ LINUL1 ;DO NEXT NULL.
JMP LINUL2 ;EXIT THE RCUTINE.
ENDIF
IF LSTPAG ;IF LIST DEV. PAGING,
LINUL3: PUSH B ;SAVE B,C PAIR
LDA LFCNT ;GET LINE-FEED COUNT,
INR A ; INCREMENT IT.
STA LFCNT ;SAVE IT BACK.
CPI LINCNT-(LINCNT/11) ;END OF PAGE?
MVI B,l ;SET UP FOR 1 LF.
JNZ NOTEOP sHOP IF NOT END,
XRA A ;SET LF COUNT = O.
STA LFCNT
MVI B, (LINCNT/11)+1 sBEIWEEN PAGES.
NOTEOP: MVI C,0AH ;GET LINE-FEED CODE.
LSTPAl: CALL LTBSY s PRINT LINE-FEED.
DCR B ;DECREMENT LF COUNTER.
JNZ LSTPAl ;DO NEXT LINE FEED?
ENDIF
IF LSTNUL OR LSTPAG ;IF NULLS OR PAGING,
LINUL2: POP B ;RESTORE B&C.
MOV A,C sRESTORE A,
RET ;RETURN FROM LIST.
ENDIF
’
5D14 = ENDPROG HQU $-1 ;ENDING ADDRESS,
’
;NOTE: AS THERE ARE ONLY SIX (6) SECTORS AVAILABLE FOR CBIOS (N
;THE SECOND SYSTEM TRACK (1), THE LAST ADDRESS BEFORE THIS POINT
#SHOULD BE NO GREATER THAN THE CBIOS STARTING ADDRESS + 037F (HEX).
;THIS WILL NORMALLY BE XD7F (HEX).
’
; BIOS SCRATCH AREA,
’
5D15 TRK: DS 1 sCURRENT TRACK NUMBER.
5D16 SECT: DS 1 sCURRENT SECTOR NUMBER.
5D17 ;DISK TRANSFER ADDRESS.

DMAADD: DS 2

’
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THE NEXT SEVERAL BYTES, BETWEEN STARTZ AND

; ENDZ, ARE SET TO ZERO AT COLD BOOT TIME.
STARTZ : ; START OF ZEROED AREA.
5D19 DISKNO: DS 2 ;DISK NUMBER
;
; SPECIAL FLAGS.
5D1B HLSF: DS 1 ;HEAD-LOAD SELECT FLAG.
5D1C LFCNT: DS 1 ; PAGING LINE-FEED COUNT.
; TRTAB - DISK TRACK TABLE - PRESENT POSITION OF
: HEADS FOR UP TO 4 DRIVES.
5D1D &RTAB: DS 4
5D21 DRVFLG: DS 4 ;DRIVE DENSITY FLAGS.
5D25 DENS: DS 1 ;CURRENT DRIVE DENSITY VALUE.
5D26 ERCNT: DS 1 ; ERROR COUNT FOR RETRIES.
5D27 SERCNT: DS 1 :SEEK RETRY COUNTER.
5D28 LATH: DS 1 ;NBW CODE FOR LATCH.
5D29 CLATCH: DS 1 ;CURRENT CODE IN LATCH.
5D2A = ENDZ U $
S5D2A = BEGDAT EQU S
SD2A DIRBUF: DS 128 ;DIRECTORY BUFFER
5DAA ALV0: DS 31
5DC9 CSV0: DS 24
5DE1 ALV1: DS 31
5E00 CSVl: DS 24
5F18 ALV2: DS 31
5E37 CSV2: DS 24
SE4F ALV3: DS 31
S5E6E Csv3: DS 24
5E86 = ENDDAT BQU $
015C = DATSIZ FQU S$~BEGDAT ;TOTAL SIZE OF DISK PARM STORAGE.
5E86 ISBUFF: DS 128 - ;128 BYTE DENSITY SELECT BUFFER.
:
5D14 ORG ENDPROG ;SHON ACTUAL ENDING ADDRESS COF BIOS

5D14 END
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TARBELL FLECTRONICS CP/M COLDSTART LOADER
VERSION OF 7-31-80.

Modified for DMA Control - 1-5-80.

Modified for reading larger bios from TRK 1 - 6-5-80.
Modified for Tarbell CPU Card - 7-3-80.

G.W.Mulchin

Tarbell Electronics

Copyright (c) 1980 Tarbell Electronics
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*%x NOTE **

set true for a disk which is formatted in double density only
and one which you wish to put an operating system on to.
Otherwise, leave it false if you are building an operating
system on to a single density formatted disk.

* A ok ok ok % % Ok *

*
*
*
*
*
* The equate for Double Density (DOUBDEN) must only be
*
*
*
*
*
*

KKK A KA AR KRAKRKAKRAKRA AR KAk kA kkhkkhkkkkhkkkkhkhkkkhkhkkhkkhkhkhkhkhhkkkk

THIS PROGRAM IS LOADED AT LOCATION ZERO BY THE BOOTSTRAP PROGRAM,
AND EXECUTED. ITS PURPOSE IS TO LOAD AND EXECUTE THE CP/M DISK
OPERATING SYSTEM AT THE TOP OF THE MEMORY IN USE.

WO NE Mg WS Ne NI NP NG N e Ve NG N6 N N N N N~

0000 = FALSE HU 0 ;DEFINE VALUE OF FALSE.
FFFF = TRUE BQU NOT FALSE ;DEFINE VALUE CF TRUE,
;********* THIS IS THE AREA TO MAKE CHANGES IN kkkkkkkhkkkkkhkkikkkk
;********* FOR DIFFERENT SYSTEM cr“mTGURAETONS *****************::
’
0018 = MSIZE BQU 24 sMEMORY SIZE IN DECIMAL KB. *k
0000 = TARBELL QU FALSE ;TRUE IF USING TARBBELL CFU. **
0000 = DUBSID EQU FALSE +TRUE FOR DOUBLE SIDED SYSTEMS. *x
0000 = DELTA BEQU FALSE ;TRUE IF USING DELTA CPU CARD **k
0000 = DOUBDEN EHQU FALSE ;TRUE IF DOUB. DEN DISK. **
0000 = DMACNTL BQU FALSE ;TRUE IF USING DMA CONTROL *%
0000 = BASE BU 0 s TARBELL I/0 PORTS (00 or 10 HEX) *x
001A = SPT HU 26 ;NUMBER OF SECTORS PER TRACK. *%
001A = DDS MU 26 ;sectors in trk 1 , (Range = 26 to 51) **
00F8 = DISK EQU OF8H ;DISK PORT BASE ADDRESS. el
- *%

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

e W W

IF TARBELL : .
10 BQU BASE ;i/0 ports on tarbell cpu.
MMENB BQU IO+10 ;memory management enable port.
MEMMAG HEQU BASE+32 smemory management port.

ENDIF

00ED = ADRO EQU OEQOH ;sDMA ADDRESS PORT.
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00Kl = WCTO BQU OElH ;DMA WORD COUNT PORT.
00E8 = QIND BQU O0E8H ;DMA COMMAND PORT.
00F8 = DCOM BEQU DISK ;COMMAND PORT.
00F8 = DSTAT QU DISK :STATUS PORT.
00F9 = TRACK BQU DISK+1 ; TRACK PORT.
OOFA = SECT BQU DISK+2 ; SECTOR PORT.
00FB = DATA BEQU DISK+3 ;sDATA PORT.,
00FC = WAIT BQU DISK+4 sWAIT PORT.
00FC = DCONT HQU DISK+4 ; CONTRCL PORT.
00FD = DMACHK BQU DISK+5 ;DMA (HECK PORT.
OOFF = PANEL QU OFFH ;front panel machines.
1000 = CBASE HQU (MSIZE-20)*1024
4400 = CPMB EQU CBASE+3400H;START OF CP/M.
SA00 = BOOTE BQU CPMB+1600H ;COLD BOOT ENTRY POINT.
0019 = SDS BU 25 ;always 25 sectors to read in trk
0033 = NSECTS HQU S8DS + DDS ;SECTORS OF CP/M.
000A = RICNT HQU 10 :NUMBER OF RETRYS.
7
0000 ORG 0 ; START OF LQADER.
BOOT:
IF TARBELL : IF USING TARBELL CHU
LXI D,1000H ;sCOUNT=16, DATA BYTE = 0
MVl C,MEMMAG AND OFFH
MLOOP: MOV A,E +GET ADDRESS VALUE
ORA C ;MAKE I/0 PORT VALUE
STA MOUT+1 ;sMODIFY PORT (N THE FLY
MOV A,E ;GET INIT VALUE.
CMA ;FLIP IT FOR RAM ON CPU
MOUT: OUT BASE ;PUT IT TO RAM ON CHU
INR E ;BUMP DATA VALUE
DCR D sDECREASE COUNT
JNZ MLOOP ;LOOP 16 TIMES.
OUT MMENB ;ENABLE MEMORY MANAGEMENT,
ENDIF
IF DELTA ;IF USING DELTA CPU.
MVI A,1 ;GET A1 IN REG A,
T 9 ; AND DISABLE CPU ROM SLOT.
ENDIF
0000 1EOA MVI E,RTCNT ;GET RETRY COUNT.
0002 310001 BLOOP: LXI SP,100H sSET STACK POINTER.
0005 210044 IXI H,CPMB :CP/M STARTS HERE.
0008 1633 MVI D,NSECTS ;NUMBER OF SECTORS TO READ.
000A 0ED2 MWI C,2 :SECTOR NUMBER.
000C 0604 RNTRK: MVI B,4 ;s FOR HEAD LQAD.
000E CD2900 RNSEC: CALL READ sREAD FIRST SECTOR.
0011 15 DCR D ; IF DONE,
0012 CAO005A JZ  BOOTE ;GO TO CP/M.
0015 0600 MVI B,0 ;sFOR NO HEAD LQAD.,
0017 OC INR C s INCREMENT SECTOR COUNT.
0018 79 MW A,C ;DONE WITH
0019 FE1B SECCMP: CPI SPI4+1 s THIS TRACK?
001B DAOEOO JC  RNSEC ;IF NOT, READ NEXT SECTOR.

~e

IF DOUBDEN AND NOT DUBSID

MVI A,DDS + 1 ;number of sectors to read on trk
STA SECOMP+1 ;modify sector compare value.

MVI A,8 ;GET SET DOUBLE DENSITY CODE

OUT WAIT ;SET LATCH FOR D.DENSITY

ENDIF
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.
’

IF  NOT DUBSID

001E 3E5B MVI A,5BH ; STEP COMMAND.
0020 D3F8 QUT DCOM ;s ISSUE IT.
0022 DBFC IN  WAIT ;sWAIT UNTIL DQNE.
ENDIF
IF DUBSID ;s IF DOUBLE SIDED SYSTEM.
MVI A,40H ;SIDE SELECT COMMAND.
QUT DCONT ;ISSUE IT.
ENDIF
0024 OE01 Wi ¢C,1 ; SECTOR NUMBER.
0026 C30C00 JMP RNTRK ;READ NEXT TRACK.
READ:
IF DMACNTL ;IF USING DMA CONTROL.
MVI A,41H ;SET UP FOR (HAN 0 REQ.
aJT QMDD
MVI A,7FH ;COUNT FOR 128 BYTES
UT WCTO
MVI A,40H sREAD COMMAND
OUT WCTO
MW AL :sGET LO4 ADDRESS BYTE
QUT ADRO
MW A,H sHIGH ADDRESS BYTE
OG0T ADRO
ENDIF
i
0029 79 MW A,C ;SECTOR IN A,
002A D3FA 0T SECT :SET SECTOR REGISTER.
002C 3E88 MVI A,88H ;COMMAND FOR READ.
002E BO ORA B ;GET HEAD LOAD BIT.
002F D3F8 QUT DCOM :ISSUE OOMMAND.

~e

IF  NOT DMACNTL;IF NOT USING DMA CONTRCL.

0031 DBFC RLOOP: IN WAIT sWAIT FOR DRQ.
0033 B7 ORA A ;SET FLAGS.
0034 F23E00 JP (HEXK ;JUMP IF DONE.
0037 DBFB IN DATA sREAD DATA.
0039 77 MW M,A ;PUT IN MEMORY.
003A 23 INX H ; INCREMENT POINTER.
003B C33100 JMP RLOOP ;LOOP UNTIL DONE.
ENDIF
14
IF DMACNTL
SLOPP: IN DMACHK ;CHECK DMA STATUS
RLC ; BIT 7
JC  SLOPP ;LOOP IF CARRY
PUSH B :SAVE B,C PAIR
LXI B,128 ;COUNT SET FOR 128 BYTES
DAD B ;ADJUST H,L BY 128 BYTES
POP B sRESTORE BC
ENDIF
’
003E DBF8 CHECK: IN DSTAT sREAD STATUS.
0040 E69D ANI 9DH ;LOCK AT ERROR BITS.
0042 C8 RZ ;OK IF ZERO.
0043 1D DCR E ;DECREMENT RETRY COUNT.
0044 C20200 JNZ BLOOP :TRY AGAIN IF NOT ZERO.
0047 2F CMA :£f1ip for front panel
0048 D3FF CUT PANEL ;show error code fram floppy.
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004A C34A00

007D

007D C7 .
007E E5
007F 00

0080

HERE:

’

.
!

~e

~e

~e

~e
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JMP HERE ;LOOP,
ORG 7DH ;PUT JUMP HERE.
IF DOUBDEN AND NOT DUBSID ;IF RUNNING DOUBLE DENSITY
RST O ;DO RESTART 0
DB  ODDH ;THIS BYTE MUST BE HERE IF DOUB DEN.
DB O ;THIS BYTE UNUSED
ENDIF
IF DOUBDEN AND DUBSID
RST 0
DB  ODFH
DB O
ENDIF
IF NOT DOUBDEN AND NOT DUBSID
RST O ;DO WARM BOOT WITH RST INST..
DB  OESH
DB 0
ENDIF
IF NOT DOUBDEN AND DUBSID
RST O
DB OE7H
DB O
ENDIF

END  BOOT ;END OF BOOT.
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SLOPP: IN DMACHK 'CHECI( DMA STATUS

RLC BIT 7
JC SLOPP 'LOOP IF CARRY
PUSH B ;SAVE B,C PAIR
LXI B,128 :COUNT SET FOR 128 BYTES
DAD B sADJUST H,L BY 128 BYTES
POP_ B RESTORE BC
ENDIF
CHECK: IN DSTAT sREAD STATUS.
ANI 9DH ; OCK AT ERROR BITS.
RZ -OK ZERO.
DCR E 'DECREMENT RETRY COUNT.
JNZ BLOOP -TRY AGAIN IF NOT ZERO.
CMA ;£lip for front panel
OUT PANEL ishow error code from floppy.
HERE: JMP HERE ;LOOP.
1
ORG 7DH ;PUT JUMP HERE,
RST O ;USE RESTAR
IF DOUBDEN
DB ODDH ;THIS BYTE MUST BE HERE IF DOUB DEN.
DB O ;THIS BYTE UNUSED
ENDIF
IF NOT DOUBDEN
DB H
DB
ENDIF

e

END BOOT ;END OF BOOT.
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; CP/M BASIC INPUT/QUTPUT OPERATING SYSTEM (BIQS
; TARBELL ELECTRONICS CPM 2.2 VERSION OF 7 16-8
; Copyright (c) 1980 Tarbell Electronic

; THIS BIOS NOW SUPPORTS THE NEW TARBELL 7Z-80 CPU BOARD.
; THIS MODULE CONTAINS ALL THE INPUT/CUTPUT RCUTINES
; FOR THE CP/M SYSTEM, INCLUDING THE DISK RCUTINES.

’
?
H
!
!
7
r
7
r
7
4
4
’
’

S}
0.

; THIS SECTION DEFINES THE I/O PORTS AND ST.xIil
; BY SETTING THE PROPER VAL FOR THE EQU S74T
; THE I/0 MAY BE AUTOMATICALLY RECONFIGURED
; SITUATIONS. THE TRUE AND FALSE ONES CDN’I‘"RCZ&. CONDITIONAL
; ASSEMBLIES OF DIFFERENT SECTIONS OF I/0O RGUTINES TO FIT
; DIFFERENT INTERFACE REQUIREMENTS.

TRUE EQU OFFFFH ;DEFINE VALUE OF TRUE,
FALSE  BEQU NOT TRUE ;DEFINE VALUE OF FALSE.

ekkKkhkARkKAKKkIA KA KRIAA Rk kA kA khkkkhkkhkkkhkhkhkkhhkhkhkhkhkhhxkhkdhkx

;*** THIS BEGINS THE AREA WHICH UIRES CHANGES ***
el FOR DIFFERENT CONSCLE I/0 SYSTEMS xRk

RIS ST S S S LS TR S EE S LT EES L L LTS EEE LR T EEEE ST SRR ST S

FETE
0000

(1]

P Y]

0ol8 = MSIZE  EQU 24 ;MEMORY SIZE IN KBYTES
0000 = INTRP = EQU FALSE ;TRUE IF INTERRUPTS ALLOWED.
0000 = TARBELL EQU FALSE ;TRUE IF USING THE 'TARBELL %-80 CPU.
0000 = IOBASE BQU O BASE I0 ADDR FOR TARBELL CPU (0_or 10 hex).
0000 = TIMER EQU FALSE ;TRUE IF USING CPU TIMER (Tarbell CPU board).
FEFFE = STD EQU TRUE ;TRUE IF STANDARD I/O.
0000 = MSIO2 EQU  FALSE ;TRUE IF MITS 2SI0O,
000Q = VvDB8024 EQU FALSE ;TRUE IF USING VDB-8024 3CARD,
0000 = DELTA U FALSE ;TRUE IF USING DELTA PRCODUCTS CPU.
0000 = ISIO2 U FALSE ;TRUE IF IMSAI SIO-2.
0000 = TUART QU FALSE ;TRUE IF CRCMEMCO TUART.
0000 = VIDEO  EQU FALSE ;TRUE IF USING A MEMORY MAPPED VIDEO.
0000 = CTHER  EQU FALSE ;TRUE IF SQMETHING ELSE.
nanNog = SOLOS U FALSE ;TRUE IF PROC TECH SOLOCS.
0000 = DUBSID U FALSE ;TRUE FOR DOUBLE SIDED DRIVES.
0000 = DUAL QU FALSE ;TRUE IF DUAL DRIVE,
Q000 = PERSCI U FALSE ;TRUE IF FAST SEEK (PERSCI).
0004 = NDISK U 4 ;DEFINES THE NUMBER DRIVES IN SYSTEM.
IF VIDEO ; IF USING A VIDEO BCARD
OUTADDR EQU O ; PUT GUTPUT ADDRESS HERE
ENDIF
IF NOT SCLOS AND NOT TARDEL ; IF NOT PROC TECH SOLOS,
0000 = CSTAT EQU O ;CONSCLE STATUS PORT.
0000 = cCcoM EQU O CONSOLE COMMAND PORT.
0001 = CDATA U 1 ; CONSOLE DATA PORT.
0002 = LSTAT g 2 ;LIST STATUS PORT.
0002 = LCOM ug 2 ;LIST COMMAND PORT,
0003 = LDATA UIF3 ;LIST DATA PORT.
0000 = CONUL  EQU FALSE ;CONSCLE NULLS?
0000 = CNULL  EQU O CONSOLE NULL COUNT.
0000 = LSTNUL U FALSE LIST DEVICE NULLS?
0000 = LNULL U 0 ;LIST NULL COUNT.
0000 = LSTPAG EQU FALSE LIST DEVICE PAGING?
0042 = LINCNT U 66 LINES PER PAGE.
0000 = HLAB U 0 ; 8 FOR HD LD AT BEG OF SEEK.
0002 = STPRAT EQU 2 RATE 1=6MS, 2=10MS, 3=20MS.
s RFKA KA KKK KK KK A KKK KIKAK KK KK KKK A AR KKK KA KK A KR KKKk KKK * KKK
Hl THIS IS THE END OF THE AREA WHICH NORMALLY NEED ***
Hokedl E CHANGED FOR MOST CONSOLE I/O SYSTEMS xkk
,*******************************************************
FFFE = RDYLO  EQU SID OR SCLOS OR OIHER ;STATUS READY WHEN LOAW.
0000 = RDYHI  EQU NOT RDYLO
0000 = TARDEL EQU TARBELL OR DELTA  ;IF USING TARBELL OR DELTA CPU.

r

IF  TARDEL ; IF USING TARBELL OR DELTA CPU
CComM EQU IOBASE+]1 'CONSOLE COMMAND PORT
CSTAT EQU IOBASE+] ‘CONSOLE STATUS PORT { CHAN A. )
CDATA  EQU IOBASE+0 ; CONSOLE DATA PORT
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CNTR2
RLWORD
BINARY
BCD
MODEQ
MODEL
MODE2
4
MODES

CSTAT
CLRSCR
SCRN

DISK

DISK

DCOM
DSTAT
TRA

DDATA

CKBR
CPIR

CKBR
CPIR

CKBR
CPIR

~e

CKBR
CPIR

EQU IOBASE+3

U IOBASE+3
U IOBASE+2

ENDIF
" TIMER AND TARBELL

EQU IOBASE+4

U lOOOOOOOE

;LIST COMMAND PORT
‘LIST STATUS PORT (CHAN B.)
:LIST DATA PORT

;MUST BE USING TARBELL CPU.

;TIMER CHAN 0 ADDRESS
'TIMER CHAN 1 ADDRESS
;TIMER CHAN 2 ADDRESS

; TIMER COMMAND PORT
‘IN’I‘ERRUPI‘ MASKING PORT

~'counter O

°counter

-cou % 5

U 00110000 sread/load 1sb 1st, msb 2nd.

U 00100000B ;rea 1oad msb only.

U 00010000B -rea 1sb only.

U 00000000B -counter 1atch1ng operation.
EQU 00000000B ~se1ect binary operation.
EQU 00000001B -select BCD operation,

U 00000000B °1nterrupt on teminal count.

U 00000010B ;progr le One-shot.

QU 00000100B ;ratée generator,

U 00000110B ;Squaré wave rate generator.

U 00001000B ;sof tware triggered strobe.

U 00001010B shardware triggered strobe.
ENDIF
IF  SCLOS ; IF PROC TECH SOLOS
FQU OFAH ;CONSOLE_STATUS PORT.
BQU 0CO02EH +SOLOS KEYBOARD.
EQU QCOD5H -CLEAR SCREEN.
% 0C054H 'SOLOS CQUTPUT,
IF NOT SCLOS ; IF NOT PROC TECH SOLGS,
E%SIFOF8H ;DISK BASE ADDRESS.
IF SOLOS ;IF PROC TECH SCOLGS,
gggIFOEBH ;DIFFERENT DISK PORTS.
EQU DISK DISK COMMAND PORT.

U DISK °DISK STATUS PORT.

OU DISK+1 TRACK PORT

EQU DISK+2 -DISK SECTOR PORT.
EQU DISK+3 'DISK DATA PORT.
EQU DISK+4 °DISK WAIT PORT,

EQU DISK+4
10

IF STD
0000

U 1000

ENDIF

IF  MSIO2

EQU 00000001B
EQU 00000010B
ENDIF

0001B
0000B

EL
0010B
0001B

page

'DISK CONTRCL PORT.
$RETRY COUNT.

; IF STANDARD I/0O,
°KEYBOARD READY BIT.
;CONS QUTPUT RDY BIT.

; IF MITS 2SIO,
;KEYBOARD READY BIT.
; PRINT READY BIT.

; IF VDB-8024 BOARD.
°KEYB(1ARD READY BIT.
:CONS OUTPUT RDY BIT.

;KEYBOARD READY BIT.
;PRINT READY BIT.

;KEYBOARD READY BIT.
;PRINT READY BIT.

002



IF  TUART ;IF CROMEMCO TUART,
CKBR U 01000000B :KEYBOARD READY BIT.
CPTR UIFIOOOOOOOB :PRINT READY BIT.
IF  SOLOS ;IF PROC TECH SOLOS,
CKBR U 00000001B ;KEYROARD READY BIT.
CPTR UIFIOOOOOOOB ;DUMMY EQU.
IF OTHER ;IF SOMETHING ELSE
CKBR  EQU 00000010B ;KEYROARD READY BIT.
CPTR  BOU 10000000B ;PRINTER READY BIT.
ENDIF
0080 = LRBIT EQU CPTR ;LISTER READY BIT.
0003 = IOBYTE BOU 3 ;s ADDRESS OF I/0 BYTE.
1000 = CBASE U ggsxzra—zog)*lom {BIAS FOR LARGER THAN 20K.
4400 = CPMB U CBASE+3400H *START OF CPM 2.0
4C06 = EDOS  BOU CPMB+806H {START OF BDOS 2.0.
5A00 = BIOS  EOU CPMB+1600H +START OF CBIOS IO.
0004 = CDISK EOU 4 ;LOCATION 4 IS CURRENT DISE
0011 = NSECTS BOU 17 ‘NUMBER OF SECTORS IN IT.
5A00 ORG BIOS ;START OF CBIOS STRUCTURE.
¢ I/0 JUMP VECTOR
¢ THIS IS WHERE CPM CALLS WHENEVER IT NEEDS
{ TO DO ANY INPUT/QUTPUT OPERATION.
: USER PROGRAMS MAY USE THESE ENTRY POINTS
: ALSO, BUT NOTE THAT THE LOCATION OF THIS
¢ VECTOR CHANGES WITH THE MEMORY SIZE.
5A00 C39CSA JMP BOOT ;FROM COLD START LOADER.
5A03 C3EF5A  WBOOTE: JMP WBOOT :FROM WARM BOOT.
5206 C3235B JMP CONST {CHECK CONSOLE KB STATUS.
5A09 C32C5B JMP CONIN ‘READ CONSOLE CHARACTER.
5A0C C3385B JMP CONOT {WRITE CONSOLE CHARACTER.
SAQF C3EAS5C JMP TLIST {WRITE LISTING CHAR.
5A12 C3DE5C JMP PUNCH {WRITE PUNCH CHAR.
5A15 C3DE5C JMP READER *READ READER CHAR
5A18 C37B5B JMP HOME :MOVE DISK TO TRACK ZERO.
SAIB C3435B JMP SELDSK ;SELECI‘ DISK DRIVE.
5ALE C37D5B JMP S ;SEFK T0 TRACK IN REG A.
5A21 C3CB5B JMP SETSEC sm? SECTOR NUMBER.
5A24 C3D65B JMP SETDMA {SET DISK STARTING ADR.
5A27 C3FD5B JMP READ ‘READ SELECTED SECTOR.
5A2A C37D5C JMP WRITE {WRITE SELECTED SECTOR.
5A2D C3D75C JMP PRSTAT ‘LIST STATUS CHECK.
5A30 C3D05B JMP SECTRAN : SECTOR TRANSLATE ROUTINE.
: xr‘gHo%% SECTION DEFINES THE THE DISK PARAMETERS
; IF YOU HAVE THE MACRO ASSEMBLER (MAC) FROM
; DIGITAL RESEARCH, YOU MAY ELIMINATE THIS SECTION
: STARTING AT **AA%** TQ **BR** AND USE THE MACRO
: FILE "DISKDEF" TO CUSTOM TAILOR YOUR SYSTEM TO
: %%L(W DIFFERENT TYPES OF DRIVES OR MORE THAN 4
;**AA**
5A33 = DPBASE  EQU ;BASE OF DISK PARAMETER BLOCK
5A33 825A0000 DPEO: DW *TRANSLATE TABLE
5A37 00000000 D 0000151 OOOOH *SCRATCH AREA
5A3B FE5C735A DA DIRBUF,DPBRO :DIR BUFF, PARM BLOCK
5A3F 9D5D7ESD DWW CSV0,ALVO :CHECK, ALLOC VECTORS
5A43 825A0000 DPEl: DW
5A47 00000000 W ooooﬁ ooooa
5A4B FE5C735A DW  DIRBUF,DPBL
SAAF CC5DADBD D7 CSVI,Al
S5AS3 825A0000 DPE2: DW
5A57 00000000 DW ooooé ooooa
5A5B FE5C735A DW  DIRBUF,DPB2
SASF FB5DDC5D DW  CSV2,ALV2
5A63 825A0000 DPE3: DW é
5267 00000000 W ooooé
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5A9C

SA9F

SAA7
5AAB

FESC735A W DIRBUF,DPB3
2A5EOBSE D7 CSV3,ALV3 .
! THE FOLLOWING DESCRIBES THE DISK PHYSICAL
NA’IURE, SUCH AS SECTORS/TRACK, DIRECTORY SIZE.
beBO  EOU S ;ONE OF 4 DISK PARM. BLOCKS
1200 DA 26 : SECTORS/ TRACK
03 DB 3 :BLOCK SHIFT
07 DB 7 {BLOCK MASK
00 DB 0 SEXTNT MASK
F200 DW 242 :DISK SIZE - 1
3F00 DV 63 {DIRECTORY MAX.
co DB 192 -ALLoco
00 DB 0 ALLOCT
1000 DY 16 TCHECK S
0200 DW 2 ‘NUMBER 5 B svsTEM TRACKS
i SECTOR TRANSLATION TABLE
= ; 008 f :START OF TRANS. TABLE
01070D1319 D 7,13,19,25
050R111703 DB i f 5
090F150208 DB é
0E1 41206 0C DB 4 6 é é
121 8040A10 DB 18 24,4 10,16 22
= HPB1 %U DPBRQ s BQUIVALENT PARAMETERS
= XLT1 U XLT0 {SAME TRANSLATE TABLE
= HPB2  BQU DPBRO
= XLT2  BOU XLTO
= DPB3 BQU DPBO
= XLT3  BOU XLTO
;**BB**
; BOOT
; THIS SECTION IS FXECUTED WHENEVER RESET AND RUN
! IS PUSHED, AFTER THE COLDSTART LOADER READS
; THE CPM SYSTEM,
318000  BOOT: LXI SP,80H ;SET STACK POINTER.
IF INTRP ;IF INTERRUPTS ALLCOWED,
ET ;FENABLE THEM HERE.
. ENDIF
IF ST ;IF STANDARD I/0,
00000000 D7 0,0 :LEAVE SPACE FOR INIT.
00000000 oW 0,0
00000000 v 0.0
00000000 DW 0,0
ENDIF
IF  MSIO2 ; IF MITS 2SIO,
MVI A,3 : INTTIALIZE 25IO.
QUT CCoM
OUT LCOM
MWI A,llH
ouT ctom
OUT LCOM
ENDIF
IF TARDEL OR ISIO2
IXI H,IOINIT ;POINT TO 8251 BYTE TABLE.
MVI B4 {THERE ARE 4 OF THEM.,
INITIO: MOV {GET A BYTE FRQM TABLE.
T cbom ;OUT CONSCLE COMMAND PORT
00T LCOM ;00T LIST COMMAND PORT.
INX H $POINT TO NEXT BYTE.
DCR B {DECREASE COUNT.
JNZ INITIO ;LOOP TILL DONE.
ENDIF
IF TIMER AND TARBELL ;IF USING TARBELL CPU
WI A CN’.[RO+RLWORD+NDDE§+BINARY ;INIT 8253
QUT sSEND IT TO COMMAND PORT
LXI 8,33333 {TIME CONSTANT FOR 60 HZ

Pace 004



MOV A,C
oUT TCHO ;LS BYTE OF COUNT
MWV A,B
aJTIFIx‘:Ho - ;MS BYTE OF COUNT
IF  TUART ;IF CR(]’IEMCO TUART,
MWI A, $SET A
QUT S54H $SEL,ECT DEVICE A.
QUT 52H {RESET DEVICE B.
IXI H,BAUDRS ;GET ADR OF BAUD RATE TABLE.
WI A,11H {OCTUPLE THE CLOCK.
ITl: QUT 05H & RESET CURRENT DEV.
MOV A M :GET BAUD RATE FRQOM TABLE.
INX H : INCREMENT POINTER.
QT 0 ;SET BADD RATE.
CALL CONIN ‘READ KEYBOARD.
CALL CONIN : KEYBOARD AGAIN.
CpI ODH :TF NOT CARRIAGE-RETURN,
MWI A,1 ;SLOV THE CLOCK.
JNZ 1T {UNTIL A CARRIAGE-RETURN.
ENDIF
IF  SOLOS ;IF PROC TECH SOLOS,
CALL CLRSCR :CLEAR SCREN.
ENDIF
SAAF AF XRA A ;CLEAR SCRATCH AREA.
5AB0 320300 STA IOBYTE :CLEAR I/O BYTE.
5AB3 320400 STA CDISK : SELECT DRIVE ZERO
5AB6 OE08 M/I C,ENDZ-STARTZ :GET LENGTH OF ZERO AREA.
5AB8 21F25C IXI H,STARTZ ;GET SCRATCH ADDRESS.
5ABB 77 BOOIL: MOV M, ‘PUT ZERO IN MEMORY.
5ABC 23 X H °INCREMENT POINTER.
5ABD 0D DCR C DECREMENT COUNTER.
5ABE C2BBSA JNZ LOGP TILL DONE.
5AC1 3EF2 MVI A,OF2H {SET LATCH CODE = F2.
5AC3 32FC5C STA LATCH
5AC6 DBOI IN CDATA ;CLEAR CONSOLE STATUS.
5AC8 21B65C IXI H,SMSG {PRINT OPENING MESSAGE.
5ACB CDA45C CALL PMSG
¢ SET UP JUMPS INTO CP/M IN LOWER MEMORY.
5ACE 3EC3 §ETUP: MVI A,0C3H ;PUT JMP TO WBOOT
5AD0 320000 STA 0 {ADR AT ZERO.
5AD3 21035A IXI H,WBOOTE
5206 220100 HID 1
5AD9 3205 STA 5§
5ADC 21064C IXI H,BDOS ;PUT JUMP TO BDOS
SADF 220600 SHID 6 :AT ADR 5,6,7.
SAE2 218000 IXI H,80H {SET DEFAULT DMA ADR.
SAE5 22F05C SHL.D DMAADD
SAE8 320400 IDA CDISK ;GET CURRENT DISK
SAFB 4F MOV C,A {PASS IT TO CCP IN REG C.
SAEC C30044 JMp ChvB :JUMP TO CCP.
IF TARDEL OR ISIO2
IOINIT: DB OAAH,040H,0CEH,037H
ENDIF
IF  TUART :IF CROMEMCO TUART,
BAUDRS: %%D 94H, 0CEH, 0A2H, 92H, 88H, 84H, 82H, 1
I
¢ WARM-BOOT:  READ CCP BACK INTO MEMORY.
: BDOS AND BIOS ASSUMED STILL IN MEMORY.
S5AEF 318000 WBOOT: LXI SP,80H ;SET STACK POINTER.
IF INTRP ;IF INTERRUPTS ALLOWED,
ET ;ALLOW THEM HERE.
ENDIF !
IF  LSTPAG :IF LIST DEVICE PAGING,
XRA A :RESET LINE-FEED COUNT.
STA LFCNT
ENDIF
SAF2 0E00Q WI C,0 : SELECT DISK ZERO.
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5AF4 CD435B
5AF7 CD7B5B
S5AFA C2185B
S5AFD 0611
5AFF 0EQ2

5B01 210044
5B04 22F05C

5 05
5B12 C2045B

5B15 C3CE5A
5B18 OE42
S5B1A CD385B

SB1D CD2C5B
5B20 C3EF5A

5B23 DBOO
5B25 E601
5B27 3E00

5B29 CO

5B30 C22C5B

5B33 DBO1

5B35 E67F
5B37 C9

(Ys ~oe

e ~e~e

X

IF INIRP
EI

ENDIF

JMP SETUP
MVI C,'B'
CALL CONOT

CALL CONIN
JMP WBOOT

;MOVE TO TRACK ZERO.

:TF ERROR RN MESSAGE.
;GET # SECTORS FOR CPM READ.
$TRACK (B)=0, SECTOR (C)=2.

; IF INTERRUPTS ALLOWED,

. ;DISABLE THEM HERE,

:GET STARTING ADDRESS.

:SET STARTING ADDRESS.

:READ STARTING AT SECTOR IN C.
{READ SYSTEM SECTORS

:IF ERROR, PRINT MESSAGE.
$INCREMENT SECTOR NUMBER.
:DECREMENT SECTOR COUNT.

iNOT ZERO, KEEP READING.

;IF INTERRUPTS ALLOWED,

{ALLON THEM AGAIN HERE.

sSET UP JUMPS.

;GET BOOT ERROR CODE.
*PRINT IT.

';READA(}IAR FROM CONSOLE.
;DO A WARM BOCT.

’

CONSCLE INPUT STATUS.

IN  CSTAT
ANI CKBR

: MVI A0

IF  RDYLO
RNZ
ENDIF

IF  RDYHI
RZ
ENDIF

CMA
RET

IF NOT SCLOS
IN_ CSTAT
ANI CKBR
ENDIF

sREAD CONSCLE STATUS.
;LOOK AT KB READY BIT.
'SET A=0 FOR RETURN.

;IF STATUS READY LOW
:NOT READY WHEN NOT 0

;IF STATUS READY HIGH,
'NOT READY WHEN ZERO.

;IF READY A=FF,
sRETURN FROM CONST.

READ A CHARACTER FROM CONSCLE.

;IF NOT PROC TECH SCLOS,
,READ CONSCLE STATUS.
;IF NOT READY,

;IF PROC TECH SOLOS,
READ SCL,_KEYBOARD.
,READY WHEN NOT ZERO.

IF RDYLO AND NOT SCLOS

JNZ CONIN
ENDIF

IF  RDYHI
JZ  CONIN
ENDIF

IF NOT SOLOS
IN CDATA
ENDIF

ANI 7FH
RET

;LOOP UNTIL LOW.

;IF READY WHEN HIGH,
;LOOP UNTIL HIGH.

;IF NOT PROC TECH SCLCS,
;sREAD A CHARACTER.

sMAKE MOST SIG. BIT = 0.
RE'IURN FROM CONIN

A CHARACTER TO THE CONSCLE DEVICE.

IF CONUL
MWI A,ODH

IF NULLS REQUIRED
IF IT'S A CR, !
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CcMP C ;THEN HOP OUT
JZ  CONULL ;TO NULL RCUTINE.
ENDIF
CONOTL :
IF NOT SCLOS AND NOT VIDEO
5B38 DBOO IN CSTAT sREAD CONSOLE STATUS.
5E3A E680 ANI CPIR :IF NOT READ
ENDIF
IF RDYLO AND NOT SCLOS AND NOT VIDEO
5B3C C2385B JNZ CONOTL :LOOP UNTIL LOW.
ENDIF
IF RDYHI :IF READY WHEN HIGH,
JZ  CONOT1 +LOOP UNTIL HIGH.
ENDIF
IF NOT SOLOS AND NOT VIDEO
SE3F 79 MOV A,C :GET CHARACTER.
5B40 D301 T CDATA ;PRINT IT.
5B42 C9 RET RETURN.
ENDIF

THIS RQUTINE CALLES YOUR VIDEO DR].VER ROUTINE WHICH
MUST BE IN ROM. ALL REGISTERS MUST BE SAVED AND RESTORED
BY YOUR VIDEO DRIVER IN ORDER TO BE COMPATIABLE WITH CPM.
CPM PASSES THE CHAR. TO BE CUTRUT IN THE C REGISTER.
MAKE ANY CHANGES IN THIS ROUTINE TO PASS THE CHAR FROM
REG C TO THE RHGISTER YOUR VIDEO DRIVER EXPECTS IT TO BE IN.

e NeNeNo \' ~e io ~e

IF VIDEO ;IF USING A VIDEO DRIVER TN ROI.
MOV A,C {GET THE CPM CHAR INTO RHG
CALL OOTADDR {CALL YOUR VIDEO DRIVER.
RET {RETURN TO CPM.
ENDIF
IF CONUL
CONULL: PUSH B :SAVE BsC.
WI B,CNULL+1 :GET NULL COUNT.
CONULl: CALL CONOTL {PRINT CR.
WI C,0 :GET NULL CHAR.
:DECREMENT COUNTER.
JNZ CONUL1 ;DO NEXT NULL.
POP B *RESTORE B&C.
MV A,C {RESTORE A.
RET *RETURN.
ENDIF
IF  SOLOS :IF PROC TECH SOLOS,
PUSH B ;SAVE B&C.
MOV B,C :PUT CHAR IN B REG.
CALL SCRN {00TPUT (HAR TO SOLOS.
BOP B {RESTORE B&C.
MV A,C {PUT CHAR IN A.
RET :RETURN FROM CONOT.
ENDIF
{ SELECT DISK NUMBER ACCORDING TO REGISTER C.
5B43 210000 SFIDSK: LXI H,0 ;SET UP FOR ERROR CODE
5B46 79 MOV ALC ‘GET NBY DRIVE.
5B47 FE04 CPTI NDISK *CALLING UNDEFINED DRIVE ?
5B49 DO RNC :IF NO CY, H,L TELLS CPM YES.
5BAA 21F25C IXI H,DISKNO :GET OLD DRIVE NUMBER.
5BAD 7E MOV AJM :GET OLD DISK NUMBER.
IF  DUAL . :IF DUAL DRIVE,
ANI OFEH :CLEAR QUT BIT 0.
ENDIF
5B4E 5F MOV E,A :PUT OLD DISK NO. IN D&E.
SBAF 1600 WI D,
5B51 21F65C IXT H/TRTAB- ;GET ADDRESS OF TRACK TABLE.
5B54 E5 PUSH H :SAVE ADDRESS OF TRTZB.
5B55 19 DAD D {ADD DISK NO. TO ADDRESS.
5B56 DBF9 IN TRACK {READ 1771 TRACK REGISTER.
5B58 77 MOV M,A ;PUT INTO TABLE.
5B59 79 MV AC {GET NEW DISK NUMBER.
IF DUAL ;IF A DUAL DRIVE,
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5B7B 0E0O

ES
5B7E 2AFC5C
7D

5B82 D3FC
5B84 %(2:FD5C

5B88 3EFF
5B8A C28E5B

2F
SB3E 32F45C
El

5B92 79

5B93 32EE5C

ANI OFEH ;CLEAR BIT 0.
ENDIF

MOV E,A -PUT NBEW DISK NO. IN D&E.
POP H sRESTORE ADDRESS OF TRTAB.
DAD D ;ADD DISK NO. TO ADDRESS.
MOV A,M :GET NEW TRACK NUMBER.
QUT TRACK _ +PUT INTO 1771 TRACK REG.
MWV A,C ‘UPDATE OLD DISK NUMBER.
sta Diskno
CMA ;BITS INVERTED INTO LATCH.
ADD A ;PUT BITS 1&2 AT 4&5.
ADD A
ADD A
ADD A
ORI 2 ;MAKE LATCH COMMAND.
STA LATCH ;SAVE NEW LATCH CODE.

;SELECT DRIVE AS A FUNCTION OF H,L
LHLD DISKNO ;LOAD DISK NUMBER AND ZERO BYTE
IXI D,DPBASE ;POINT TO DISK PARM START.
DAD H s %2
DAD H : *é
DAD H ;i *8
DAD H H *16
DAD D ;COMPUTE INDEX FOR THE DRIVE
XRA A ;SET A = Q.
RET sRETURN FROM SELDSK.

; MOVE DISK TO TRACK ZERO.
MVI C,0 ;SEEK TO TRACK ZERO.

Neo Se ITiSe Ne s
.o

SET TRACK NUMBER TO WHATEVER IS IN REGISTER C.

~e~e

SETTRK:

SFLAG:

SIDE2:
SETLAT:

SETFL:

~e

ALSO PERFORM MOVE TO THE CORRECT TRACK (SEEK) .

IF NOT DUBSID ;IF NOT DOUBLE-SIDED,
PUSH H H&L.

{SAVE H
LHLD LATCH :GET NBW & OLD LATCH.
MOV A,L :GET NBW LATCH.
OUT DEONT :SELECT DRIVE NOW.
STA CLATCH :REMEMBER CURRENT LATCH.
QMP B ‘IS NEW SAME OLD'?
MVI A,OFFH :IF NOT, SET FLAG =
IJNZ  SFLAG
CMA ;IF NEW 0.
STA HLSF $SET HEAD—LOA}S/SELECT FLAG.
POP H ;RESTORE H&L.
ENDIF
MOV A,C ;GET NBA TRACK NUMBER.
IF  DUBSID ; IF DOUBLE-SIDED DISK,
RRC ;SHIFT RIGHT ONCE.
DUSH PSW :SAVE REVISED TRACK NUMBER.
PUSH H *SAVE HsL.
LHLD LATCH ;GET NEW & OLD LA'ICH
MOV A,L ;PUT NEW LATCH TN A
JC  sior2 ;IF TRACK # ODD, SIDE #2.
ORI 40H *CLEAR LATCH BI'i‘ FOR SIDE 1.
JMP SETLAT :GO AHEAD AND SET LATCH.
ANI OB2H *SET LATCH BIT FOR SIDE 2.
OUT DCONT {QUTPUT TO THE LATCH.
STA CLATCH +SET CURRENT LATCH CODE.
XRA H :COMPARE OLD WITH NEW,
ANI OBFH ; IGNORE SIDE BIT.
MVI A,OFFH :IF OLD NOT = NEW,
JINZ  SETFL ;" SET FLAG = FF.
A A +IF OLD = NBW, FLAG = 0.
STA HLSF :SET FLAG ZER6 IF SAME.
POP H ;RESTORE H
POP PSW $RESTORE 'mE TRACK NUMBER.
ANI 7FH :CLEAR MSB.
MOV C,A :SET C=TRACK NUMBER.,
ENDIF
STA TRK ;UPDATE OLD WITH NEW.
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29
gB 8 3E0A
5B9A 32FB5C

5B9D DBF9
SBIF B8
S5BAQ0 C2A55B
5BA3 Cl
5BA4 C9

5BED 3AFB5C
5BCO 3D
5BC1 C29A5B
5BC4 Cl

5BC5 CD245C
5BC8 C3965B

S5BCB 79
5BCC 32EF5C

; MOVE THE HEAD TO THE TRACK IN REGISTER A.

éEEK :

SRETRY:

THERE:

;SAVE B&C,

‘SAVE DESTINATION TRACK.
;GET RETRY COUNT.

'S’IORE IN ERROR COUNTER.

;JUMP IF NOT THERE.
sRESTORE B&C.
;RETURN FROM SEEK.

’THIS R(IITINE IS TO ALLOW TIME FOR THE DRIVE

,TUNNEIL
;HEAD.

{4 MHZ CPU TIME, AND DOUBLE THIS FOR 2 MHZ CPU'S.
fomr: pu { :SAVE ACCUM

WI A,0DOH  ;DELAY COUNT = 208
BUSYl: DCR A :DECREASE COUNT

JNZ  BUSY1 ;LOOP TILL DONE

POP PSW *RESTORE ACCUM

IF NOT PERSCI  ;IF NOT PERSCI DRIVE,

MOV A,B ‘RESTORE A FROM B,

QUT DbATA ‘TRACK TO DATA REGISTER.

MVI A,]1A4H+STPRATHHLAB ;GET STEP RATE, DO

oUT Déom :SEEK WITH VERIFY.

IN WAIT {WATT FOR INTRQ

IN  DSTAT iREAD STATUS.

ANI OlH :LOOK AT BITS.

JZ  THERE :OK IF ZERO.

ENDIF

IF PERSCI ;IF PERSCI DRIVE,

MVI OB+HLAB ';IF CARRY = 1,

JC iR ;5TEP IN.

MVI A,60H+HLAB  ;OTHERWISE, OUT.
DIR:  OUT DEOM ;ISSUE STEP DIRECTION.

MWI A,20 :DELAY LOOP COUNT.
DLOOP: DCR A ‘DECREMENT COUNTER.

JNZ DLOOP

MV A,C ;GET PRESENT TRACK.

SUB B :FIGURE TRACKS TO STEP.

JP  STEP ‘IF NEGATIVE,

CMA :FIGURE THE

INR A {TWO'S COMPLEMENT.
STEP: MOV C,A :GET DIFFERENCE.

MWI Al *PERSCI STEP COMMAND.
STEP1: OUT DCONT {STEP PERSCI (E-14) .

DCR C :COUNT THE STEP.

JNZ  STEP1 ;STEP UNTIL C = 0.

IN WAIT ‘CLEAR 1771.

IN  DSTAT

MOV A,B ;GET DEST. TRACK.

QUT TRACK ‘UPDATE TRACK RHG.

IDA CLATCH {GET LATCH CODE,

ANI 72H :MAKE COMMAND TO

OUT DCONT : SWITCH WAIT FOR

IN WAIT +SEEK COMPLETE.

IDA CLATCH :RESTORE LATCH TO

OUT DCONT :OLD CODE.

XRA :MAKE GOOD RETURN.

POP B {RESTORE B&C.

RET

ENDIF

IF NOT PERSCI  ;IF NOT PERSCI DRIVE,

IDA SERCNT :GET ERROR COUNT.

DCR A {DECREMENT COUNT.

JNZ SRETRY {RETRY SEEK.

POP B ;RESTORE B&C.

CALL RECOV {IF SEFK REIRY = 10 CHECK

JMP SEEK : FOR CNTI~C FOR BBORT.

~e “e N

E TO TERMINATE BEFORE MOVING THE
THE DELAY IS APPROX. 700 MICRO-SEC. @

SET DISK SECTOR NUMBER.
SETSEC: MOV A,C
sTA SECT

Page

;GET SECTOR NUMBER.
;PUT AT SECT # ADDRESS.
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5BCF

5C24

5C2A
5C2D

C9

DBF9

CAF15B

E6 9D
C8
CD335C
C2FF5B

CD245C
C3FD5B

21 AF5C
CDA45C
CD2C5B
FEO3

RET ;RETURN FRCM SETSEC.

*TRANSLATE THE SECTOR GIVEN B,C USING THE
;TRANSLATE TABLE GIVEN BY D,E

EECTRAN:XCHG ;H,L = TRANS
DAD B +H,L = TRANS ESECI’OR;
MW L,M ;I = TRANS (SECTOR
MWI H,0 ;CLEAR REG H
RET *H,L = TRANSLATED SECTOR
+ SET DISK DMA ADDRESS.
SETDMA: % H, B :MOVE B&C TO H&L.

SHLD D[CIAADD ;PUT AT DMA ADR ADDRESS.
:RETURN FROM SETDMA.
H

; HDLD - GET HEAD-LOAD BIT IF RBQUIRED.,

fDLD: LDA HLSF ;GET HEAD-LOAD FLAG.
ORA A :IS A = ZERO?
J7  HDLD1 JHOP IF SO.
CMA ;SET A = 0.
STA HLSF ;SET FLAG = 0 IF NOT.

‘IF CHANGING TO A NEW DRIVE, PERFORM A SEEK TO
}THE SAME TRACK TO ALLOW THE HEAD TO UNLCAD.

-
’

IN TRACK ;GET PRESENT TRACK

QUT DDATA +AND TELL 1771 ABQUT IT
MVI 14H+STPRATH-EEAB :GET THE STEP
QUT D(: 1T 10 FLOPPY CON'IROLLER
IN WAIT -WAIT FOR INTRQ.

HDLDY: MVI A,4 :SET BIT TO LOAD HEAD.
RET *RETURN FROM HDLD.

HDLD1: IN DSTAT ‘READ 1771 STATUS.
ANI 20H :LOOK AT HI, BIT.
JZ  HDLDY ;LOAD IF NOT LOADED.
XRA A ;OTHERWISE, A=0.
RET ‘RETURN FROM HDLD.

READ THE SECTOR AT SECT, FROM THE PRESENT TRACK.
USE STARTING ADDRESS AT DMAADD.

READ:  MVI A,RICNT ;GET RETRY COUNT.

N e ~e e Ny

14

RRETRY: CALL DSKSET 'SET UP DISK.

ADI 88H ;ADD CODE FOR READ_SECT.
READE: OUT DCOM ;SEND COMMAND TO 1771.
RLOOP: IN  WAIT °WAI'I‘ FOR DRQ OR INTRQ.

ORA A 'SET FLAGS.

JP  RDDONE ;DONE IF I .

IN  DDATA ,READ A DATA YTE FROM DISK.

MOV M,A ;PUT BYTE INTO MEMORY.

INX H 'INCREMENT MEMORY POINTER.

JMP RLOQOP 'KEEP READING,
RDODONE: IN  DSTAT ;READ DISK STATUS.

IF INIRP ; IF INTERRUPTS ALLOWED,

EI ;ALLON AGAIN HERE.

ENDIF

ANI ODH ;LOOK AT ERROR BITS.

R7Z sRETURN IF NONE.

CALL ERCHK 'CHECK FOR SEEK ERROR.

JNZ RRETRY 'TRY TO READ AGAIN.

CALL RECOV ;CHECK FOR ABORT OR CONTINUE

READ ; IF NOT CNTL-C, TRY TO READ AGAIN.

; RECOV

'THIS RQUTINE IS CALLED BY ANY READ,WRITE,SEEK RQUTINE IF THE
;RETRY COUNT GOES TO 10. IF IT DOES, ,THIS ROUTINE CALLS CONIN
'FOR A REY TO BE PUSHED. IF THE KEY IS A CN'IL—C THEN A WARMBOOT
;IS EXECUTED. IF ANY OTHER KEY IS PUSHED EN A RETURN IS MADE
;BACK TO THE CALLER AND THAT ROUTINE IS f{E']RIED FOR 10 MORE TIMES.

RECOV: LXI H,ERRMSG ;POINT TO "ERROR" MESSAGE.

CALL PlsG +PRINT IT ON CONSOL.
CALL CONIN +CHECK FOR PUSHED KEY.
CPI 03H ;IS IT A CNTL~C ?
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5C2F CO RNZ ;sRETURN TO CALLER IF NOT.

5C30 C3EF5A JMP WBOOT :YES, DO WARMBOOT.

; ERCHK - CHECK FOR RECORD NOT FOUND ERROR.
5C33 E610 frRCHK: ANI 10H ; IF RECORD NOT FOUND,
5C35 C23D5C JNZ CHKSK :DO A CHECK ON SEEK,
5C38 3AFA5C  CHKOK: LDA ERCNT {GET ALLOWED ERROR COUNT
5C3B 3D DCR A
5C3C C9 RET ;AND RETURN.

*CHECK FOR SEEK TO CORRECT TRACK, AND CHANGE IF NECESSARY.
5C3D 3EC4 CHKSK: MVI A,0C4H ;SEND COMMAND TO 1771
5C3F D3F8 QUT DEOM :TO READ ADDRESS.
5CA]1 DBFC IN WAIT ‘WAIT FOR DRQ OR INTRQ.
5C43 DBFB IN DDATA *READ THE TRACK ADDRESS.
5C45 47 MOV B,A :SAVE IN REGISTER B.
5C46 DBFC CHKS2: IN WAIT {WATT FOR INTRQO.
5C48 BJ ORA A : SET FLAGS.
5C49 F2515C JP  CHKS3 :DONE WITH READ ADR OP.
5CAC DBFB IN DDATA +READ ANO'I'.HER BYTE.
5CAE C3465C JMP CHKS2 :DO IT AGAIN.
5C51 DRF8 CHKS3: IN DSTAT *READ DISK STATUS.
5C53 BJ ORA A SET FLAGS.
5C54 CASDSC J7  CHKS4 :READ ADR (K IF 0.
5C57 CD7B5B CALL HOME *OTHERWISE, HOME FIRST.
5C5A C3605C JMP CHKSS
5C5D 78 (HKS4: MOV A,B ;UPDATE TRACK RBEGISTER.
5C5E D3F9 Q0T TRACK
5C60 3AEESC  CHKS5: LDA TRK :GET REQUIRED TRACK NO.
5C63 CD965B CALL SEFK :MOVE THE HEAD TO IT.
5C66 C3385C JMP CHKOK

DISK SET UP_RQUTINE. THIS ROUTINE IS COMMON TO BOTH THE
READ AND WRITE RCOUTINES.

(IR TRIR T}

5C69 32FASC SKSET: STA ERCNT ;STORE IN ERROR CTR.

5C6C 3EDO MVI A,0DOH :CAUSE INTERRUPT.

SCGE Dirs Dé

5C70 ; SOME

5C71 E3 X’I’HL :D
IF INTRP ;IF INTERRUPTS ALLOWED,
DI :DISABLE THEM HERE.
ENDIF

. 5C72 2AF05C LHLD DMAADD ;GET STARTING ADDR.

5C75 3AEF5C IDA SECT ‘GET SECTOR NUMBER.

5C78 D3FA OUT SECTP *SET SECTOR INTO 1771.

5C7A C3DC5B JMP HDLD :GET HEAD-LORD BIT?

WRITE THE SECTOR AT SECT, ON THE PRESENT TRACK.
USE STARTING ADDRESS AT DMAADD.

[ IR TR T}

5C7D 3E0A WRITE: MVI A,RICNT  ;GET RETRY COUNT.
5CJF CD695C  WRETRY: CALL DSKSET {SET UP DISK.
5C82 C6A3 ADI 0AS8H :ADD CODE FOR WRITE.
5C84 D3F8 WRITE2: OUT DCOM
5C86 DBFC WLOOP: IN  WAIT ;WATT FOR READY.
5C88 B7 ORA A :SET FLAGS.
5C89 F2935C JP  WDONE *HOP OUT WHEN DONE.
5C8C 7E MOV A M :GET BYTE FROM MEM.
5C8D D3FB OUT DDATA {WRITE ONTO DISK.
5C8F 23 INX H : INCREMENT MEM PIR.
5C90 C3865C JMP WLOOP ‘KEEP WRITING.
5C93 DBF8 WDONE: IN DSTAT  +READ DISK STATUS.
IF INIRP ;IF INTERRUPTS ALLOWED,
EI ~ ;ENABLE AGAIN HERE.
ENDIF
5C95 EGFD ANI OFDH ;LOOK AT THESE BITS.
5C97 C8 RY {RETURN IF NO ERR,
' 5C98 CD335C CALL ERCHK ; CHECK/CORRECT SEFK ERR.
- 5COR C27F5C JNZ WRETRY +TRY TO WRITE AGAIN.
5COE CD245C CALL REOOV :CHECK FOR ABORT

'5CAL C37D5C JMP  WRITE RETRY WRITE AGAIN.
| ! PRINT THE MESSAGE AT H&L UNTIL A ZERO.
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5CA4 7E PMSG:: MOV A,M ;GET A CHARACTER.
5CA5 BJ ORA A $IF IT'S ZERO,
5CA6 C8 R . RETURN.

5CA7 4F MOV C,A ! ;OTHERWISE,

5CA8 CD385B CALL CONOT ' ;PRINT IT.

5CAB 2 INX H  :INCREMENT H&L
5CAC C3m45C JMP PMSG . :AND GET ANOTHER.

CBIOS MESSAGES
SCAF 4552524F52FRRMSG: DB 'ERROR. "0
5CB6 0DOA546172SMSG: ~ DB ODH,O0AH Tarbell !
5CCO 3234 DB MSIZ%I(H'O MSIZE MOD 10 + '0°
5CC2 4B2043504D DB 2.2 of 7-16-80",0
{LIST STATUS CHECK ROUTINE

5CD7 CDDF5C PRSTAT: CALI, PSTAT

o we ve

CHECK PRINTER STATUS PORT.

5CDA 3E00 MWI A,0 ‘RETURN STATUS ACTIVITY.
’ IF  TARDEL OR RDYLO
5CDC CO RNZ
ENDIF
! 1%5 NOT TARDEL AND RDYHI
ENDIF '
5CDD 2F ! CQMA ;INVERT IT
: PUNCH AND READER ARE NOT SUPPORTED.
5CDE C9 READER: RET
'-PSTAT - PRINTER STATUS CHECK RCUTINE.
5CDF DB02 bsTAT: IN  LSTAT ;READ PRINTER STATUS PORT.
! IF  NOT TARDEL
5CE1 E680 ANI LRBIT
ENDIF
IF  TARDEL
ANI 81H ;MASK READY BITS
XRI 81H
ENDIF
5CE3 C9 ' RET ;RETURN TO CALLER
{ WRITE A CHARACTER ON LISTING DEVICE.
f.1sT:
IF  LSTNUL ;IF NULLS OR PAGING,
MVI A,ODH ;IF IT'S A CR,
cMP C *THEN HOP OUT TO
JZ2  LINUL :NULL ROUTINE.
ENDIF
! IF LSTPAG ; IF PAGING
MVI A,O0AH :GET A LINEFEED
CMP C ;DOES IT MATCH?
J7  LINUL3
MOV A,C
CPI 0CH
R
ENDIF
5CE4 CDDF5C  [TBSY: CALL PSTAT ;READ LISTER STATUS.
! IF  TARDEL OR RDYLO
5CE7 C2EA5C JNZ  LTBSY ;LOOP TILL LOW.
ENDIF
! IF  NOT TARDEL AND RDYHI
JZ  LTBSY ;LOOP TILL HIGH.
ENDIF
5CEA 79 ! MW A,C ;GET DATA BYTE.
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TARBELL ELECTRONICS
CP/M COLDSTART LOADER
VERSION OF 7-16-80.

THIS BOOTLSTRAP NON SUPPORTS THE NEW TARBELL Z—-80 CPU BOARD.

THIS PROGRAM IS LOADED AT LOCATION ZERO BY THE BOOTSTRAP PROGRAM,
AND EXECUTED. ITS PURPOSE IS TO LOAD AND EXECUTE THE CP/M DISK
OPERATING SYSTEM AT THE TOP OF THE MEMORY IN USE.

U 0

EQU NOT FALSE

;DEFINE VALUE OF FALSE.
;DEFINE VALUE COF TRUE.

o********* THIS IS THE AREA TO MAKE CHANGES IN kkkkkkkkhkkkkkikkkkkk
o********* FOR DIFFERENT SYSTEIVI Ca\]FIG[JRATIONS kkkkkkkkkkkkkhkkkkkk

sMEMORY SIZE IN DECIMAL KB.

;TRUE IF USING TARBELL CFU.

,TRUE FOR DOUBLE SIDED SYSTEMS.

sTRUE FOR PERSCI DRIVES

,'IRUE IF USING DELTA PU CARD
TARBELL I/O PO (00 or 10 HEX)

,NUMBER orF SECI’ORS PER TRACK.

_;DISK PORT BASE ADDRESS.

**%
*%k
*%
* %
* %k

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

fis12E U 24
TARBELL, BOU FALSE
DUBSID BOU FALSE
PERSCI EQOU FALSE
DELTA U FALSE
BASE U 0
SPT MU 26
DISK EOU OF8H
IF  TARBELL
10 FQU BASE
MMENB BOU IO+10
MEMMAG BOU BASE+32
ENDIF
DCOM  BQU DISK
DSTAT BOU DISK
TRACK EOU DISK+]
SECT  EQOU DISK+2
DATA  BOU DISK+3
WATT  EQU DISK+4
DCONT BOU DISK+4
CBASE  EDU (MSIZE—zo)*.'LO
CPMB
BOOTE U CPMB+1600H
NSECTS EOU 51
RTCNT U 10
BOOT: ORG 0
IF  TARBELL
OUT MENB
IXI D,1000H
MLOOP: MOV AE
ORA C
STA MOUT+L
MOV A,E
CMA
MOUT: OUT BASE
INR E
DCR D
JNZ  MLOOP
ENDIF
IF DELTA
MWI AL
OUT O
ENDIF
W1 E RTCNT
BLOOP: LXI 100H
XTI H,éPMB
MVI D,NSECTS
WI C.2
RNTRK: MVI B4
RNSEC: CALL RFAD
DCR i
J7  BOOTE

;i/0 ports on tarbell ¢
;memory management enab e port
;memory management port.

;COMMAND PORT.
;STATUS PORT.
s TRACK PORT.
7SECTOR PORT.
;DATA PORT.
‘WAIT PORT.
ONTRCL PORT.

U CBASE+3400H; START OF CP/M

+COLD BOOT RY POINT.
;SECTORS OF CP/M.
;NUMBER OF RETRYS.

;START OF LCADER.
;IF USING TARBELL CPU

°ENABLE MEMORY MANAGEMENT.
'CCI]NT"16 DATA BYTE = 0

MVI C P/IEIIVIMAGAI\D OFFH

;GET ADDRESS VALUE

MAKE I/0 PORT VALUE
7MODIFY PORT ON THE FLY
'GET INIT<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>