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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 yoqr operating system. This contains 

all the disk I/O, and console 1/0 routines. 

2. 2xB00I'24 .ASr.! 
This is the secondary bootstrap for your operating system. 

3. 2ZBIOS24.ASM 
This is a sp§cial 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 Z~1.~1 is incluaed 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 Qy Gorden Obanks for his 
thesis. It is an unsupported peice of software. 

6. COPY,ASM and COPY. COM 
This 1S a disk copy routine. It will copy a disk from drive A to 

drive B. 
Corrnnands are: 

COPY ALL<cr> copys entire disk 
COPY DATA<cr> copys data tracks only 
COPY SYSTEM<cr> copys system tracks only 

7. CPM.COM 
This is your imiage file of your operating system. 00 NOT DESTROY! ! 

8. DDT.COM , d ib d ' TQis is Digital Researches Dynarn1c Debugger Tool as escr e ln 
theu manuals 

9.1R~L~a~Cial blocking/deblocking file which must be merged into 
your bios file to allCM operating with sector sizes other than 128 byte. 
Instructions are in your manuals from Digital Research. 

IO.DISKDEF .Lm 
This file is used to automatically create disk definitions in the 

bios file. You must have Digital Researches "HAC" macro assembler to 
use it. 

11. DISKTEST.ASr.l 
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.COM 

This is Digital Researches Context Editor. 

14. EXTRACT. COM 
This progr~ allCMs you to list out to the console (or list device 

if you type p), any portion of a PRN file between two (2) labels. 
Cormnand syIJ.tax: 
EXTRACT <I:ilenarne> (1st label) (2nd label) <cr> 
This prqgram will 11St starting in the middle of the file to the end 
of the file by using_ a d~ lable for the 2nd lable name (one which 
does not appear in the file). 

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 
the disk,You wish to format, as this program will destroy any data 
on the dlSk. 

16.GUESS.COM 
Fun game of guessing a number that the computer knCMs. This program 



will run only on a Z-80 system. (oh well!). 

17.INV.BAS , 
Unsupported l.nventory program. Will run with the basic on this disk. 

18.LOAn.COM 
Used to turn a HEX file into a co-t file for execution by CPM. 

19.PIP.COO 
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 
ll.st dev l.ce. . 
Command $Yl1tax: 
PRINT <filename.ext><cr> . 

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

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

23. S'IRIP. COO 
This program will allCM you to make an ASM file from a PRN file 

in case you should loose your original ASM file. It will also allCM 
you to name the ASM file to something else if you wish. 
command $Yntax: 
S'IRIP <filename> «new filename> or <old filename»<cr> 
This program looks automatically for the PRN file and automatically 
creats tfie new file Wl.th the extenstion of ASM. 

24.SUBMIT.COM 
this is a batch processor as described in the manuals. 

25. SYffiEN. 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 l.n 
your package, alonqwith a cross reference from ZASM to ZILOG mnemonics. 
For the most ~rt the command syntax is the same as the Digital researches 
ASM.COM file with one exception. 
Corrunand ~ntax: 
ZASM <filename.ABC><cr> . 

where ABC must be provided or the assembler will not work right. 
~e extension of .ABC are the options that may be used during assembly 
tl.me. 
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l. i THIS IS AN EXAMPLE 
2. iOF THE OPCODES FOR 
3. iTHE ZASM ASSllffiLER. 
4. 
5. TITLE 'ZASN OPCODES' i TITLE EXAHPLE 
6. · I 

7. 0100 LABLE: oro 100H iORIGIN STATEMENT 
8. 0100 STORE mU 100H i EXAHPLE OF AN EQU STATENENT 
9. 0100 00 01 I:k'l STORE i EXANPLE OF A rxv STATEMENT 

10. 0102 5A 41 53 4D 2E DB 'ZASM.COH' i EXAr.fi'LE OF A DB STRn-x:; 
0107 43 4F 4D 

11. FFFF TRUE: mU OFFFFH iDEFINE TRUE 
12. 0000 FALSE: mU rm '!RUE iDEFINE FALSE 
13. · I 

14. FFFF TEST EQU TRUE iCONDITIONAL STATEr·1ENT 
15. 
16. IF TEST iASSEMBLER EVALUATES 'IHIS 
17. 010A 54 45 53 54 49 DB 'TESTIN:;' iSTRIN:; 

010F 4E 47 
18. ELSE i EXAr'ULE OF ELSE 
19. DB 'RUNNnx;' iSTRnx:; 
20. ENDIF ;l'tlUST END AN "IF" STATEMENT 
21. 0111 50 52 4F 47 52 DB ' PRCGRAr·1' ; STRIN:; EXAMPLE 

0116 41 4D 
22. · , 
23. 0118 DS 80 . ; DECLARE STORAGE AREA 
24. 
25. 0168 49 DB 01001001B ; BINARY EXAHfLE 
26. 0169 41 DB 011100101Q ; OCTAL EXAr.fi'LE 
27. 016A 23 DB 23H ; HEX EXM1PLE 
28. 016B 32 DB 50 ; DECIMAL EXAMPLE 
29. · I 

30. 0035 TYPE: mu 35H 
31. 0046 NEW EQU 46H 
32. · , 
33. 007B SAME: mu TYPE+NEW ; ADDITION EXAMILE 
34. FFEF OLD: EQU TYPE-NEW ; SUBTRACTION EXAMPLE 
35. OE7E PGAnl: mu TYPE*NEW ; r·1ULTIPLICATION EXAMPLE 
36. 0000 'lOP: EQU TYPE/NEW ;DIVISION EXAMILE 
37. 001A BOT: EQU TYPE SHR 1 ;SHIFT RIGHT EXAr·ULE 
38. 00D4 MID: EQU TYPE SHL 2 ;SHIFT LEFT EXAr1PLE 
39. FFCA LID: EQU tm TYPE ; 'NOr' EXAMPLE 
40. 0004 DISK: mu TYPE AND NEW i 'AND' EXAr·ULE 
41. 0077 BOCI<: mu TYPE OR NBv ; 'OR' EXAMPLE 
42. 0073 LIST: mu TYPE XOR Nfl.'l ; 'XOR' EXM1PLE 
43. 016C 33 SIZE: DB TYPE ru:> 10+' 0 ' ; 'MOD' EXAl<lPLE 
44. · , 
45. ; 
46. 016D CE 00 ACI 0 
47. 016F 8F ADC A 
48. 0170 88 ADC B 
49. 0171 89 ADC C 
50. 0172 SA ADC D 
51. 0173 8B ADC E 

-:::> 
.') 

~-~-. _ .. _. 
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52. 0174 8C ADC H 
53. 0175 8D ADC L 
54. 0176 8E ADC H 
55. 0177 DD 8E 46 ADC [X+NEW] 
56. Ol7A FD 8E 46 ADC [Y+NEW] 
57. · I 

58. Ol7D 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 t<1 
66. 0185 DD 86 46 . ADD [X+NEW) 
67. 0188 FD 86 46 ADD [Y+NEW] 
68. 
69. 018B C6 00 ADI a 
70. ; 
71. 018D A7 ANA A 
72. alaE AO ANA B 
73. 018F Al ANA C 
74. 0190 K2 ANA D 
75. 0191 A3 ANA E 
76. 0192 A4 ANA H 
77. 0193 AS ANA L 
78. 0194 A6 ANA H 
79. 0195 DD A6 46 ANA [X+NEW] 
80. 0198 FD A6 46 ANA [Y+NEVn 
81. 
82. 019B E6 00 ANI a 
83. 
84. 019D CB 47 BIT O,A 
85. 019F CB 40 BIT O,B 
86. OlAl CB 41 BIT O,C 
87. 01A3 CB 42 BIT a ,D 
88. alAS CB 43 BIT O,E 
89. 01A7 CB 44 BIT O,H 
90. 01A9 CB 45 BIT O,L 
91. alAE CB 46 BIT O,H 
92. 01AD DD CB 46 46 BIT 0, [X+NEW] 
93. OlBl FD CB 46 46 BIT 0, [Y+NEW] 
94. · I 

95. 01B5 CB 4F BIT 1,A 
96. 01B7 CB 48 BIT lrB 
97. 01B9 CB 49 BIT 1,C 
98. OIBB CB 4A BIT I,D 
99. 01BD CB 4B BIT 1,E 

100. OlBF CB 4C BIT l,H 
101. 01Cl CB 4D BIT 1,L 
102. 01C3 CB 4E BIT I,M 
103. 01C5 DD CB 46 4E BIT 1, [X+NEW] 
104. 01C9 FD CB 46 4E BIT I, [Y+NEW] 
105. · I 
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106. Oleo CB 57 BIT 2,A 
107. 01CP CB 50 BIT 2,B 
108. 01D1 CB 51 BIT 2,C 
109. 01D3 CB 52 BIT 2,0 
110. 01D5 CB 53 BIT 2,E 
Ill. OlD7 CB 54 BIT 2,H 
112. OlD9 CB 55 BIT 2,L 
113. 010B CB 56 BIT 2,M 
114. 01DD DO CB 46 56 BIT 2, [X+NEW] 
115. 01El FO CB 46 56 BIT 2, [Y+NEW] 
116. . , 
117. 01ES CB 5F BIT 3,A 
118. 01E7 CB 58 BIT 3,B 
119. 01E9 CB 59 BIT 3,C 
120. 01m CB 5A BIT 3,D 
12l. 01ED CB 5B BIT 3,E 
122. 01EF CB 5C BIT 3,H 
123. 01F1 CB 50 BIT 3,L 
124. 01F3 CB 5E BIT 3,M 
125. 01F5 DO CB 46 5E BIT 3, [X+NBv] 
126. 01F9 FD CB 46 5E BIT 3, [Y+NEW] 
127. ; 
128. 01FD CB 67 BIT 4,A 
129. 01FF CB 60 BIT 4,B 
130. 0201 CB 61 BIT 4,C 
13 I. 0203 CB 62 BIT 4,D 
132. 0205 CB 63 BIT 4,E 
133. 0207 CB 64 BIT 4,H 
134. 0209 CB 65 BIT 4,L 
135. 020B CB 66 BIT 4,M 
136. 020D 00 CB 46 66 BIT 4, {X+NEW] 
137. 0211 FD CB 46 66 BIT 4, [Y+NEW] 
138. 
139. 0215 CB 6F BIT 5,A 
140. 0217 CB 68 BIT 5,B 
141. 0219 CB 69 BIT 5,C 
142. 021B CB 6A BIT 5,0 
143. 021D CB 6B BIT 5,E 
144. 021F CB 6C BIT 5,H 
145. 0221 CB 6D BIT 5,L 
146. 0223 CB 6E BIT 5,M 
147. 0225 00 CB 46 6E BIT 5, [X+NEW] 
148. 0229 FO CB 46 6E BIT 5, [Y+NBv] 
149. ; 
150. 0220 CB 77 BIT 6,A 
15l. 022F CB 70 BIT 6,B 
152. 0231 CB 71 BIT 6,C 
153. 0233 CB 72 BIT 6,D 
154. 0235 CB 73 BIT 6,E 
155. 0237 CB 74 BIT 6,H 
156. 0239 CB 75 BIT 6,L 
157. 023B CB 76 BIT 6,t-l 
158. 0230 00 CB 46 76 BIT 6, [X+NEW] 
159. 0241 FD CB 46 76 BIT 6, [Y+NEI-v] 
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160. ; 
16l. 0245 CB 7F BIT 7,A 
162. 0247 CB 78 BIT 7,B 
163. 0249 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 CB 46 7E BIT 7, [X+NEW] 
170. 0259 FD CB 46 7E BIT 7, [Y+NEW] 
171. 
172. 025D CD 00 01 CALL Sl'ORE 
173. 0260 DC 00 01 CC Sl'ORE 
174. 0263 EDN) ceo 
175. 0265 ED B9 CCDR 
176. 0267 ED A! CCI 
177. 0269 ED B1 CCIR 
178. 026B FC 00 01 01 Sl'ORE 
179. 026E 2F CMA 
180. 026F 3F CMC 
18l. ; 
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 H 
188. 0276 BD CMP L 
189. 0277 BE 04P M 
190. 0278 DD BE 46 CMP [X+NEW] 
19l. 027B FD BE 46 CMP [Y+NEW] 
192. 
193. 027E D4 00 01 CNC S'IDRE 
194. 0281 C4 00 01 CNZ Sl'ORE 
195. 0284 F4 00 01 CP Sl'ORE 
196. 0287 EC 00 01 CPE Sl'ORE 
197. 028A FE 00 CPI 0 
198. 028C E4 00 01 CPO S'IDRE 
199. 028F CC 00 01 CZ Sl'ORE 
200. 0292 27 DM 
20l. 0293 09 DAD B 
202. 0294 19 DAD D 
203. 0295 29 DAD H 
204. 0296 39 DAD SP 
205. 0297 DD 09 DADX B 
206. 0299 DD 19 DADX D 
207. 029B DD 29 DADX X 
208. 029D DD 39 DADX SP 
209. 029F ED 4A DADe B 
210. 02A1 ED 5A DADe D 
21l. 02A3 ED 6A DADe H 
212. 02A5 ED 7A DADe SP 
213. 02A7 FD 09 DADY B 

~ 
--"----- - --- ------------ --- --- -
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214. 02A9 FD 19 DADY D 
215. 02AB FD 29 DADY Y 
216. 02AD FD 39 DADY SP 
217. 
218. 02AF 3D OCR A 
219. 02BO 05 OCR B 
220. 02B1 OD OCR C 
221. 02B2 15 OCR D 
222. 02B3 1D OCR E 
223. 02B4 25 OCR H 
224. 02B5 2D OCR L 
225. 02B6 35 OCR r·t 
226. 02B7 DD 35 46 OCR [X+NEW] 
227. 02BA FD 35 46 OCR [Y+NEI-v] 
228. ; 
229. 02BD OB DCX B 
230. 02BE 1B DCX D 
231. 02BF 2B DCX H 
232. 02CO 3B DCX SP 
233. 02C1 DD 2B DCX X 
234. 02C3 FD 2B DCX Y 
235. . 

I 

236. 02C5 F3 DI 
237. 02C6 10 FE roNZ $ 
238. 02C8 ED 42 DSBB B 
239. 02CA ED 52 DSBB D 
240. 02CC ED 62 DSBB H 
241. 02CE ED 72 DSBB SP 
242. 02D0 FB EI 
243. 02D1 08 EXAF 
244. 02D2 D9 EXX 
245. 02D3 76 HLT 
246. 02D4 ED 46 HtO 
247. 02D6 ED 56 1m 
248. 02D8 ED 5E If.12 
249. 
250. 02DA DB 00 IN 0 
251. 020C ED AA lID 
252. 02DE ED BA IIDR 
253. 02EO EDA2 INI 
254. 02E2 ED B2 INIR 
255. ; 
256. 02E4 ED 78 INP A 
257. 02E6 ED 40 INP B 
258. 02E8 ED 48 INP C 
259. 02EA ED 50 n."'!' D 
260. 02EC ED 58 INP E 
261. 02EE ED 60 INP H 
262. 02FO ED 68 INP L 
263. . 

I 

264. 02F2 3C INR A 
265. 02F3 04 INR B 
266. 02F4 OC INR C 
267. 02F5 14 INR D 
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268. 02F6 lC INR E 
269. 02F7 24 INR H 
270. 02F8 2C INR L 
27l. 02F9 34 INR M 
272. 02FA DD 34 46 INR [X+N"EW] 
273. 02FD FD 34 46 INR [Y+NEW] 
274. · , 
275. 0300 03 INX B 
276. 0301 13 INX D 
277. 0302 23 INX H 
278. 0303 33 INX SP 
279. 0304 DD 23 INX X 
280. 0306 FD 23 INX Y 
28l. ; 
282. 0308 DA 00 01 JC S'IDRE 
283. 030B FA 00 01 JM S'IDRE 
284. 030E C3 00 01 Jr1P S'IDRE 
285. 0311 18 FE JMPR $ 
286. 0313 D2 00 01 JNC S'IDRE 
287. 0316 C2 00 01 JNZ STORE 
288. 0319 F2 00 01 JP S'IDRE 
289. 031C EA 00 01 JPE STORE 
290. 031F E2 00 01 JPO STORE 
29l. 0322 38 FE JRC $ 
292. 0324 28 FE JRZ $ 
293. 0326 30 FE JRNC $ 
294. 0328 20 FE JRNZ $ 
295. 032A CA 00 01 JZ Sl'ORE 
296. · , 
297. 0320 ED 4B 00 01 IBCD S'IDRE 
298. 0331 OA LDAX B 
299. 0332 lA LDAX D 
300. 0333 3A 00 01 LDA S'IDRE 
30l. 0336 ED 57 LDAI 
302. 0338 EDA8 LDD 
303. 033A ED B8 LDDR 
304. 033C ED 5B 00 01 LDED STORE 
305. 0340 EDAO LDI 
306. 0342 ED BO LDIR 
307. 0344 2A 00 01 LHLD S'IDRE 
308. 0347 DD 2A 00 01 LIXD STORE 
309. 034B FD 2A 00 01 LIYD S'IDRE 
310. 034F ED 7B 00 01 LSPD S'IDRE 
31l. · , 
312. 0353 01 00 01 LXI B,Sl'ORE 
313. 0356 11 00 01 LXI D,SI'ORE 
314. 0359 21 00 01 LXI H,SI'ORE 
315. 035C 31 00 01 LXI SP,SI'ORE 
316. 035F DD 21 00 01 LXI X,S'IDRE 
317. 0363 FD 21 00 01 LXI Y,SI'ORE 
318. ; 

.319. 0367 7F MCN A,A 
320. 0368 78 1"OJ A,B 
321. 0369 79 r.uv A,C 

<61 

-- - ------------ "-------
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322. 036A 7A r·UJ A,D 
323. 036B 7B w:N A,E 
324. 036C 7C VOl A,H 
325. 036D 7D tUJ A,L 
326. 036E 7E w:N A,M 
327. 036F DD 7E 46 HOJ' A, [X+NEW] 
328. 0372 FD 7E 46 MOJ' A, [Y+NEW] 
329. . 

I 

330. 0375 47 f'10J' B,A 
33l. 0376 40 llOJ B,B 
332. 0377 41 l"OJ B,C 
333. 0378 42 fIlN B,D 
334. 0379 43 MOJ' B,E 
335. 037A 44 flOl B,H 
336. 037B 45 llOJ B,L 
337. 037C 46 MOJ' B,M 
338. 037D DD 46 46 rtOJ B, [X+Na-v] 
339. 0380 FD 46 46 HOJ' B, [Y+N&7] 
340. ; 
34l. 0383 4F HOJ' C,A 
342. 0384 48 r'OJ C,B 
343. 0385 49 r!OJ C,C 
344. 0386 4A w:N C,D 
345. 0387 4B r'Ol C,E 
346. 0388 4C r10J' C,H 
347. 0389 4D rf1OJ' C,L 
348. 038A 4E w:N C,M 
349. 038B DD 4E 46 MOJ' c, [X+NEW] 
350. 038E FD 4E 46 H.OJ' C, [Y+N&7] 
35l. . 

I 

352. 0391 57 HOJ' D,A 
353. 0392 50 w:N D,B 
354. 0393 51 ll'OJ D,C 
355. 0394 52 rtOJ D,D 
356. 0395 53 MOJ' D,E 
357. 0396 54 r"IJV D,H 
358. 0397 55 f;-'OJ D,L 
359. 0398 56 MOV D,H 
360. 0399 DD 56 46 MOJ' D, [X+NEW] 
36l. 039C FD 56 46 H.OJ' D, [Y+NElv] 
362. ; 
363. 039F 5F HOJ' E,A 
364. 03AO 58 rtOJ E,B 
365. 03Al 59 w:N E,C 
366. 03A2 5A w:N E,D 
367. 03A3 5B WJJ E,E 
368. 03A4 5C ~1OV E,H 
369. 03A5 5D HOV E,L 
370. 03A6 5E ll'OJ E,H 
37l. 03A7 DD 5E 46 ~10J' E, [X+NEW] 
372. 03M FD 5E 46 r.10J' E, [Y+NEW] 
373. ; 
374. 03AD 67 MOJ' H,A 
375. 03AE 60 f'Ol H,B 
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376. 03Ar' 61 WJV H,C 
377. 0300 62 WJV H,D 
378. 03B1 63 MOV H,E 
379. 03B2 64 r!Ol H,H 
380. 03B3 65 WJV H,L 
38l. 03B4 66 HOV H,M 
382. 03B5 DD 66 46 MOV H, [X+NEW] 
383. 03B8 FD 66 46 MOV H, [Y+NEW] 
384. 
385. 03BB 6F MOV L,A 
386. 03BC 68 MOV L,B 
387. 03BD 69 MOV L,C 
388. 03BE 6A WJV L,D 
389. 03BF 6B r,Ul L,E 
390. 03CO 6C l\1OV L,H 
39l. 03C1 6D MOV L,L 
392. 03C2 6E fi'{N L,M 
393. 03C3 DD 6E 46 MOV L, [X+NEW] 
394. 03C6 FD 6E 46 NOV L, [Y+N3v] 
395. 
396. 03C9 77 HOV M,A 
397. 03CA 70 r!Ol N,B 
398. 03CB 71 w:N M,C 
399. 03CC 72 NOV M,D 
400. 03CD 73 MOV M,E 
40l. 03CE 74 l\Ul r,1,H 
402. 03CF 75 MOV M,L 
403. . , 
404. 03DO DD 77 46 MOV [X+NEW] ,A 
405. 03D3 FD 77 46 HOI [Y+NEW] ,p.. 
406. 03D6 DD 70 46 MOV [X+NEW] ,B 
407. 03D9 FD 70 46 MOV [Y+NEW] ,B 
408. 03DC DD 71 46 MOl [X+NEW] ,C 
409. 03DF FD 71 46 MOV [Y+NEW] ,C 
410. 03E2 DD 72 46 NOV [X+NEW] ,D 
41l. 03E5 FD 72 46 MOl [Y+NEW] ,D 
412. 03E8 DD 73 46 HOI [X+NEW] ,E 
413. 03F.B FD 73 46 HOI [Y+NEW],E 
414. 03EE DD 74 46 MOV [X+NEW] ,H 
415. 03F1 FD 74 46 MOl [Y+NEW] ,H 
416. 03F4 DD 75 46 MOl [X+NEVJ] ,L 
417. 03F7 FD 75 46 MOl [Y+NEW],L 
418. 
419. 03FA 3E 00 HVI A,O 
420. 03FC 06 00 NVI B,O 
42l. 03FE OE 00 MVI C,O 
422. 0400 16 00 MVI D,O 
423. 0402 IE 00 NVI E,O 
424. 0404 26 00 MVI H,O 
425. 0406 2E 00 l\IVI L,O 
426. 0408 36 00 MVI M,O 
427. 040A DD 36 46 00 MVI [X+NEW] ,0 
428. 040E FD 36 46 00 MVI [Y+N3V] ,0 
429. . , 
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430. 0412 ED 44 NEG 
431. 0414 00 OOP 
432. 0415 B7 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 B5 ORA L 
439. 041C B6 ORA M 
440. 041D DD B6 46 ORA [X+NEW] 
44l. 0420 FD B6 46 ORA [Y+NEW] 
442. 
443. 0423 F6 00 ORI 0 
444. 0425 ED BB aIDR 
445. 0427 ED B3 arm 
446. ; 
447. 0429 D3 46 CUT NEW 
448. 042B ED 79 CUTP A 
449. 042D ED 41 CUTP B 
450. 042F ED 49 CUTP C 
45l. 0431 ED 51 CUTP D 
452. 0433 ED 59 CUTP E 
453. 0435 ED 61 CUTP H 
454. 0437 ED 69 CUTP L 
455. ; 
456. 0439 EDA3 CUTI 
457. 043B ED AB CU'ID 
458. 043D E9 POlL 
459. 043E DD E9 PCIX 
460. 0440 FD E9 PCIY 
461. 
462. 0442 Cl POP B 
463. 0443 Dl POP D 
464. 0444 El POP H 
465. 0445 Fl POP PSW 
466. 0446 DD El POP X 
467. 0448 FDEl POP Y 
468. 044A C5 ruSH B 
469. 044B D5 ruSH D 
470. 044C ES ruSH H 
47l. 044D F5 ruSH PSq 
472. 044E DD ES ruSH x 
473. 0450 FDES ruSH Y 
474. 
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 CB 13 RALR E 
481. 045D CB 14 RALR H 
482. 045F CB 15 RALR L 
483. 0461 CB 16 RALR H 
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484. 0463 DD CB 46 16 RALR [X+NEW] 
485. 0467 FD CB 46 16 RALR [Y+NEW] 
486. · , 
487. 046B IF RAR 
488. 046C CB IF RARR A 
489. 046E CB 18 RARR B 
490. 0470 CB 19 RARR C 
491. 0472 CB lA RARR D 
492. 0474 CB IB RARR E 
493. 0476 CB lC RARR H 
494. 0478 CB ID RARR L 
49S. 047A CB IE RARR M 
496. 047C DD CB 46 IE RARR [X+NEW] 
497. 0480 FD CB 46 IE RARR [Y+NEW] 
498. ; 
499. 0484 D8 RC 
SOO. 048S CB 87 RFS O,A 
501. 0487 CB 80 RFS O,B 
502. 0489 CB 81 RES O,C 
503. 048B CB 82 RES O,D 
504. 048D CB 83 RES O,E 
50S. 048F CB 84 RES o,a 
506. 0491 CB 85 RES O,L 
507. 0493 CB 86 RES O,M 
508. · , 
509. 0495 CB 8F RES 1,A 
S10. 0497 CB 88 RES 1,B 
511. 0499 CB 89 RES 1,C 
512. 049B CB 8A . RES I,D 
513. 049D CB 8B RES 1,E 
514. 049F CB 8C RES 1,H 
515. 04Al CB 8D RES 1,L 
S16. 04A3 CB 8E RES I,M 
S17. ; 
S18. 04A5 CB 97 RES 2,A 
519. 04A7 CB 90 RES 2,B 
S20. 04A9 CB 91 RES 2,C 
521. 04AB CB 92 RES 2,D 
522. 04AD CB 93 RES 2,E 
523. 04AF CB 94 RES 2,H 
524. 04Bl CB 95 RES 2,L 
52S. 04B3 CB 96 RES 2,M 
526. ; 
S27. 04BS CB 9F RES 3,A 
528. 04B7 CB 98 RES 3,B 
529. 04B9 CB 99 RES 3,C 
530. 04BB CB 9A RES 3,D 
53 I. 04BD CB 9B RES 3,E 
532. 04BF CB 9C RES 3,H 
533. 04Cl CB 9D RES 3,L 
534. 04C3 CB 9E RES 3,M 
53S. · , 
536. 04C5 CB A7 RES 4,A 
537. 04C7 CBAO RES 4,B 

) 
-- -- - - ------ -~ .-----~--- .. ~- --- ._- -~~-----
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538. 04C9 CBAl RES 4,C 
539. 04CB CBl\2 RES 4,D 
540. 04CD CBA3 RES 4,E 
54l. 04CF CB A4 RES 4,H 
542. 04Dl CBAS RES 4,L 
543. 04D3 CBA6 RES 4,H 
544. 
545. 04D5 CB M' RES 5,A 
546. 04D7 CBAS RES 5,B 
547. 04D9 CBA9 RES 5,C 
548. 04DB CB AA RES 5,D 
549. 04DD CB AB RES 5,E 
550. 04DF CB AC RES 5,H 
55l. 04El CB AD RES 5,L 
552. 04E3 CB AE RES 5,M 
553. 
554. 04E5 CB B7 RES 6,A 
555. 04£.7 CBBO RES 6,B 
556. 04E9 CB Bl RES 6,C 
557. 04EB CB B2 RES 6,D 
558. 04ED CBB3 RES 6,E 
559. 04EF CBB4 RES 6,H 
560. 04Fl CBBS RES 6,L 
561. 04F3 CBE6 RES 6,M 
562. 
563. 04F5 CBBF RES 7,A 
564. 04F7 CBBS RES 7,B 
565. 04F9 CB B9 RES 7,C 
566. 04FB CB SA RES 7,D 
567. 04FD CB BB RES 7,E 
568. 04FF CBBC RES 7,H 
569. 0501 CB BD RES 7,L 
570. 0503 CB BE RES 7,M 
571-
572. 0505 DD CB 46 86 RES 0, [X+NEW] 
573. 0509 FD CB 46 86 RES 0, [Y+N&J] 
574. 050D DD CB 46 8E RES 1, [X+Nfll1l 
575. 0511 FD CB 46 SE RES 1 , [Y+~"'EW] 
576. 0515 DD CB 46 96 RES 2, [X+NEW] 
577 • 0519 FD CB 46 96 RES 2, [Y+NEW] 
578. o SID DD CB 46 9E RES 3, [X+NEW] 
579. 0521 FD CB 46 9E RES 3, [Y+NEW] 
580. 0525 DD CB 46 A6 RES 4, [X+NEW] 
58l. 0529 FD CB 46 A6 RES 4, [Y+NEW] 
582. 052D DD CB 46 AE RES 5, [X+Nflv] 
583. 0531 FD CB 46 AE RES 5, [Y+NEI.v] 
584. 0535 DD CB 46 E6 RES 6, [X+NEW] 
585. 0539 FD CB 46 E6 RES 6, [Y+NEW] 
586. 053D DD CB 46 BE RES 7, [X+Nflv] 
587. 0541 FD CB 46 BE RES 7, [Y+NEW] 
58S. 
589. 0545 C9 RET 
590. 0546 ED 45 RE'lN 
59l. 0548 ED 4D RETI 
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592. 054A 07 RLC 
593. 054B CB 07 RLCR A 
594. 054D CB 00 RLCR B 
595. 054F CB 01 RLCR C 
596. 0551 CB 02 RLCR D 
597. 0553 CB 03 RLCR E 
598. 0555 CB 04 RLCR H 
599. 0557 CB 05 RLCR L 
600. 0559 CB 06 RLCR M 
601. 055B DD CB 46 06 RLCR [X+NtW] 
602. 055F FD CB 46 06 RLCR [Y+NtW] 
603. 
604. 0563 ED 6F RLD 
605. 0565 F8 RM 
606. 0566 DO RNC 
607. 0567 CO RNZ 
608. 0568 FO RP 
609. 0569 E8 RPE 
610. 056A EO RPO 
611. . , 
612. 056B OF RRC 
613. 056C CB OF R..~CR A 
614. 056E CB 08 RRCR B 
615. 0570 CB 09 RRrn C 
616. 0572 CB OA RRCR D 
617. 0574 CB OB RRCR E 
618. 0576 CB OC RRCR H 
619. 0578 CB OD RRCR L 
620. 057A CB OE RRCR l1 
621. 057C DD CB 46 OE RRCR [X+NEW] 
622. 0580 FD CB 46 OE RRrn [Y+NEW] 
623. ; 
624. 0584 ED 67 RRD 
625. 0586 C7 RSl' 0 
626. 0587 CF RSl' 1 
627. 0588 D7 RSl' 2 
628. 0589 DF RSl' 3 
629. 058A F:l RSl' 4 
630. 058B EF RSl' 5 
631. 058C F7 RSl' 6 
632. 058D FF RSl' 7 
633. 
634. 058E C8 RZ 
635. 058F 9F SBB A 
636. 0590 98 SBB B 
637. 0591 99 SBB C 
638. 0592 9A SBB D 
639. 0593 9B SBB E 
640. 0594 9C SBB H 
641. 0595 9D SBB L 
642. 0596 9E SBB M 
643. 0597 DD 9E 46 SBB [X+NEW] 
644. 059A FD 9E 46 SBB [Y+NEW] 
645. ; 

) 

- --- --- ----- "----- ---- ---- ---- - - ------
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646. 059D ED 43 00 01 ssm STORE 
647. o SAl DE 00 SB! 0 
648. 05A3 ED 53 00 01 roED STORE 
649. ; 
650. 05A7 CB C7 SET O,A 
65l. 05A9 CB CO SET O,B 
652. 05AB CB Cl SET O,C 
653. o SAD CB C2 SET O,D 
654. o SAP CB C3 SET O,E 
655. 05Bl CBC4 SET O,H 
656. 05B3 CBCS SET O,L 
657. 05B5 CB C6 SET O,M 
658. ; 
659. 05B7 CB CF SET 1,A 
660. 05B9 CBCB SET I,B 
66l. 05BB CB C9 SET I,C 
662. 05BD CB C'A SET I,D 
663. 05BF CBCB SET 1,E 
664. o SCI CB CC SET I,H 
665. OSC3 CB CD SET I,L 
666. OSCS CB CE SET I,M 
667. 
668. 05C7 CB D7 SET 2,A 
669. OSC9 CB DO SET 2,B 
670. OSCB CB Dl SET 2,C 
671. 05CD CB D2 SET 2,D 
672. OSeE' CB D3 SET 2,E 
673. 0501 CB D4 SET 2,H 
674. 0503 CB DS SET 2,L 
67S. 0505 CB D6 SET 2,M 
676. . , 
677. 0507 CB DF SET 3,A 
678. 0509 CB D8 SET 3,B 
679. OSDB CB D9 SET 3,C 
680. OSDD CB DA SET 3,D 
68l. OSDF CB DB SET 3,E 
682. OSEl CB DC SET 3,H 
683. OSE3 CB DD SET 3,L 
684. OSES CB DE SET 3,M 
68S. . , 
686. OSE7 CBE7 SET 4,A 
687. OSE9 CBEO SET 4,B 
688. OSEB CBEl SET 4,C 
689. o SED CBE2 SET 4,D 
690. OSEF CBE3 SET 4,E 
691. OSFI CBE4 SET 4,H 
692. OSF3 CBES SET 4,L 
693. OSFS CBE6 SET 4,r-1 
694. 
69S. OSF7 CB EF SET S,A 
696. OSF9 CB E8 SET S,B 
697. 05FB CBE9 SET S,C 
698. OSFD CB EA SET S,D 
699. OSFF CBEB SET s,E 
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754. 068A F9 SHfL 
755. 068B DD F9 SPIX 
756. 068D FD F9 SPIY 
757. 
758. 068F CB 2F SAAR A 
759. 0691 CB 28 SAAR B 
760. 0693 CB 29 SAAR C 
761. 0695 CB 2A SAAR D 
762. 0697 CB 2B SAAR E 
763. 0699 CB 2C SAAR H 
764. 069B Q3 2D SAAR L 
765. 069D CB 2E SAAR M 
766. 069F DD CB 46 2E SAAR [X+NEW] 
767. 06A3 FD CB 46 2E SAAR [Y+NEW] 
768. 
769. 06A7 CB 3F SRLR A 
770. 06A9 CB 38 SRLR B 
77l. 06AB CB 39 SRLR C 
772. 06AD CB 3A SRLR D 
773. 06AF Q3 3B SRLR E 
774. 06Bl 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. 06BF ED 73 00 01 ssm S'IORE 
78l. 06C3 02 srAX B 
782. 06C4 12 srAX D 
783. 06C5 32 00 01 srA S'IORE 
784. 06C8 ED 47 srAI 
785. 06CA 37 src 
786. 
787. 06CB 97 SUB A 
788. 06CC 90 SUB B 
789. 06CD 91 SUB C 
790. 06CE 92 SUB D 
79l. 06CF 93 SUB E 
792. 06DO 94 SIJB H 
793. 06Dl 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. 
798. 06D9 D6 00 aJI 0 
799. 06DB ill XCHG 
800. 
801. 06DC AF XRA A 
802. 06DD A8 XRA B 
803. 06DE A9 XRA C 
804. 06DF M XRA D 
805. 06EO AB XRA E 
806. 06El AC XRA H 
807. 06E2 AD XRA L 
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808. 06E3 AE XRA M 
809. 06E4 DD AE 46 XRA [X+NEW] 
810. 06E7 FD AE 46 XRA [Y+NEW] 
81 I. i 
812. 06EA EE 00 XRI 0 
813 • 06EC E3 XTHL 
814. 06ED DD E3 XTIX 
815. 06EF FDE3 XTIY 

0100 





BIT 3,B BIT 3.B 
BIT 3,e BIT 3, C . ' 8IT 3,D BIT 3. D 
BIT 3,E BIT 3.E 
8IT 3,H 8IT 3. H 
8IT 3.l BIT 3, L 
BIT 3," BIT 3, (HL'> 
BIT 4,A BIT 4, A 
BIT' 4,B BIT 4,B 
BIT 4,C BIT 4, C 
BIT 4,D BIT 4. D 
BIT 4,E BIT 4,E 
BIT 4,H BIT 4, H 
BIT 4,l BIT 4, l 
81.T 4," BIT 4, (HL) 
8IT 5,A BIT !S, A 
BIT S,B 8IT S, B 
8IT s,e BIT S, C 
8IT S,D BIT S, D 
BIT S,E BIT 5, E 
BIT S,H BIT 5, H 
8IT S,L BIT 5,L 
BIT S," BIT 5, (HL) 
BIT 6,A BIT 6, A 
BIT 6,B eIT 6, B 
BIT 6,e BIT 6, C 
BIT 6,D BIT 6, D 
BIT 6,E BIT 6, E 
BIT '6, H BIT 6,H 
BIT 6,L BIT 6,L 
BIT 6," BIT 6, (HL) 
8IT 7,A SIT 7,R 
8IT 7,B BIT 7, B 
BIT 7,e SIT 7, C 
BIT 7,D BIT ." D 
8IT 7,E BIT 7, E 
BIT 7,H BIT 7, H 
BIT 7,L BIT 7, L 
BIT 7," BIT 7,(HL) 
BIT a,eX+8] BIT 0, (I)(+D) 
BIT l'()(+O) BIT 1,(lX+D) 
BIT 2,c)(+OJ BIT 2, <IX+D) 
BIT 3'[X+0] BIT 3, <IX+D) 
BIT 4'(X+81 SIT 4, (IX+D) 
BIT 5,( X+O ] BIT 5, <IX+D) 
BIT, 6'[X+0] , BIT 6, (IX+D) 
BIT 7'(X+0] BIT ." <I X+D) 
BIT 0,['(+0) BIT a, (IY+D) 
BIT 1,('(+0] BIT 1, (IV+D) 
BIT 2'[V+0] BIT 2,(IY+D) 
BIT 3'[Y+0] BIT 3, (IV+D) 
BIT 4,['(+0] BIT 4, (IV+D) 
BIT 5,['1'+8] BIT 5, (IV+D) 
BIT 6,['1'+0] BIT 6,(IV+D) 
BIT 7'[V+8] BIT 7, (IV+D) 
CALL 8 CALL HH 
CC 8 CALL t,NH 
eCD CPD 

c 

.. 



CCDR· CPDR 
eCI CPI 
CCIR CPIR 

r- CM 8 CALL "I HH 
C"A CPL 
CI1C CCF 
CI1P A CP A 
Ct1P B CP B 
CMP C CP C 
CMP D CP D 
Ct1P E CP E 
CHP H CP H 
CMP L CP L 
Ct1P " CP (HL) 
CMP r X+9 1 CP (IX+D) 
Ct1P [ V+ 01 CP <IY+D) 
CHe e CALL HC,HH 
CH2 e CALL H2,HH 
CP e CALL P, HH 
CPE e CALL PE,HH 
CPI e CP H 
CPO e CALL PO,HH 
CZ e CALL 2,HN 
DAA DAA 
DAD B ADD HL,BC 
DAD D ADD HL,DE 
DAD H ADD HL,HL 
DAD SP ADD HL,SP 

,------ DAD X B ADD IX,BC 
DADX D ADD I X, DE 
DADX X ADD I X, I X 
DADX SP -ADD IX,SP 
DADC B ADC HL,BC 
DADe D ADC HL.DE 
DADC H ADC HL,HL 
DADC SP ADC HL,SP 
DADY B ADD IY,Be 
DADY D ADD IY,DE 
DADY Y ADD ! Y I 1 y 
DADY SP ADD IY,S? 
OCR A DEC A 
nCR B DEC B 
DCR C DEC C 
DCR D DEC D 
nCR E DEC E 
DCR H DEC H 
nCR L DEC L 
DCR " DEC (HL) 
DCR ( X+ e J DEC ( I X+ D) 
DCR [ '1'+ e 1 DEC (IY+D) 
DCX B DEC Be 
DCX D DEC DE 
DCX H DEC HL 

r--. DC)( SP DEC -SP 
DCX X DEC !X 
DCX Y DEC IY 
D I DI 
I!JHZ $ DJHZ DIS ';;2) 

-, , . . 



»S98' 8 sec HL,9C . DSBB D sse Hl,DE , , 
H SBC Hl,HL DSBB 

DSBB SP sec Hl,SP 
El El 
EXAF EX AF,AF' 
EXX EXX 
HlT HALT 
IH9 11'19 
I H 1 1 111 
IH2 IH2 
IH IN A, (H) 
IND IND 
I NDR INDR 
I H I INl 
IHIR INIR 
IHP A IN A, (C) 
INP B IN B, (C) 
INP C IN C, < C) 
IHP D IH D, (C) 
IHP E IN E, (C) 

IHP H IH H, (C) 
IHP L IN L, (C) 

INR A INC A 
IHR B INC B 
IHR C INC C 
IHR D IHC D 
IHR E INC E 
INR H INC H 
IHR L INC l 
IHR 11 INC (HL) 
IHR ( X+8 1 INC (IX+D) 
IHR [ y+e J INC (IY+D) 
IHX 8 INC BC 
INX D IHC DE 
INX H IHC Hl 
INX SP INC SP 
IHX X INC IX 
IHX Y IHC IY 
JC 8 JP C,NH 
Jf1 e JP I'I,NH 
Jf1P e JP HN 
JHPR $ JR DIS 
JNC e JP HC,HN 
JNZ e JP HZ,HH 
JP e JP P,NH 
JPE e JP PE,HN 
JPO e JP PO,HH 
JRC $ JR C, DIS 
JRHZ S JR NZ,DIS 
JRHC S JR HC,DIS 
JRZ $ JR Z, DIS 
JZ e JP Z, HH 
lBCD e lD '9 C, (HH) 
l DAX e LD A, (ac) 
l DAX D LD A, (DE) 
lDA 9 LD A, (NH) 
L,DAI LD A, I ;)J-



lDD LDD 
lDDR LDDR 
LDED e LD DE, (HH) 

~ LDI LDI 
LDIR LDIR 
LHLD e LD HLdHH) 
LIXD e LD IX,(HtO 
LIVD a LD I,(,(HN) 

LSPD e LD sp, (HH) 

LXI B,e LD BC,HH 
LXI D, a LD DE,NH 
LXI H,e LD HL, HH 
LXI sp, a LD SP/HH 
LXI x,a LD IX,HH 
LXI v,a LD I'(/HN 
HOY A,A LD A, A 
110Y A,B LD A, B 
HOY A,e LD A, C 
HOY A,D LD A, D 
110V A,E LD A I E 
HOY A,H LD A, H 
110Y A,L LD A,L 
110\1 A,I'! LD A, (HL) 
110V B,A LD 8, A 
HOY B.B LD B, B 
110Y B/e LD -B ,e 
MaY B, D LD B,D 
110Y B,E LD B, E 

~ rlOY B/H LD B/H.HH 
HOY B/L LD B, L 
MOY B,/1 LD B, (HL) 
110Y C,A LD e. A 
110Y e,B LD e, B 
HOY e,c LD C,C 
110Y C,D LD C, D 
MOY e/E LD e.E 
MaY C,H LD C, H 
/'lOY e,L tD e, l 
/'lOY C, I'! LD C,(HL) 
MOY D, A tD D, A 
HOY D, B LD D. B 
MOV D,e LD D. C 
HOY D,D LD D, D 
/'lOY D,E LD D, E 
HOY D,H LD D,H 
MaY D/L LD D I L 
110Y D. 1'1 LD D, (HL) 
HO\l LA LD E, A 
110V E, B LD E, 8 
1101,1 E/e LD E.C 
110\1 E.D LD E I D 
110V E, E LD E, E 
MOY E/H LD E, H 

/ MOV E,L LD E, L 
110Y E,P1 LD E, (HL) 
P10Y H,A LD H, A 
HOY H,B LD H, B j'J 
MaY Hie LD H, C 0<--0 



HOY H,D LD H,D 

. HOY H,E LD H,E , 
HOY H,H LD H,H 
HOY H,L LD H, L 
HOY H," LD H, (HL) 
HOY L,A LD L, A 
HOY L,8 LD L, B 
HOY L,C LD L, C 
HOY L,D LD L, D 
"OY L,E LD L, E 
tlOY L,H lD L, H 
tlOY L,L LD L, L 
tlOY L," LD L, (HL) 
tlOY ",A LD (HL),A 
HOY ",8 LD (HL),8 
f10Y tI,C LD (HL),C 
tlOY tI,D LD (HL),D 
tlOY tI,E LD (HL),E 
tlOY tI,H LD (HL),H 
tlOY ",L LD (HU, L 
tlOY A,c)(+8] LD A, (1)(+D) 
tlOY 8'[)(+81 LD S, (1)(+D) 
HOY C,c)(+81 LD C,(l)(+D) 
f10Y D'[)(+81 LD D,(1)(+D> 
f10Y Ed X+8 1 LD E, (IX+D) 
110V H,(X+81 LD H, (I)(+D) 
tlOY L,cX+8] LD L, (I)(+D) 
110Y A'[Y+81 LD A, (1,(+D)' 
110Y 8'[,(+8J LD 8,(I,(+D) 
110Y c,cY+e] LD C,(IY+D) 
tlOY D'[Y+8] LD D, (I,(+D) 
f10Y E'[Y+8] LD E, <IY+D) 
f10Y H,c '1'+8] LD H, (1'1'+1» 
f10Y L,[Y+8] LO L, (IY+D) 
f10Y [)(+8],A LO (IX+D),A 
tlOY tX+8],B LD (1)(+D),8 
tlOY [)(+8],C LD (I)(+D),C 
110Y [)(+81,D LD (1)(+D),D 
tlOY [)(+8J,E LD (I)(+D),£ 
HOY [)(+Ol,H LD (I)(+D),H 
tlOY C)(+O),L LD (IX+D),L 
110Y ['1'+01, A LD (IY+D),A 
110V ['1'+8],8 LD (IY+D),9 
tlOY CY+81,C LD (IY+D),C 
"OY [,(+8],D LD (IY+D), D 
noY [Y+8J.E , LD (IY+D),E 
"OV ['(+0LH LD (IY+D),H 
110V [Y+8J,L LD (IY+D),L 
I1YI A,8 LD A, H 
I1YI B, 0 LD B, H 
f1VI c,e LD C, H 
I1VI D,8 LO D,N 
I1YI E,e LD E, H 
f1VI H,e LD H, H 
I1VI L,8 LD l, N 
"VI ",e LD (HL),N 
~I V I [X+8],0 LD (IX+D),H 
"'YI [Y+8J,8 LD (IY+D),H ;;(y 

. '. 

", 
--- ----~~-~-- ---



~ 

NEe NEG 
t~ 0 P NOP 
ORA A OR A 

"-""ORA B OR B 
ORA C OR C 

ORA D OR D 
ORA E OR E 
ORA· H OR H 
ORA L OR L 
ORA PI OR (HL) 
ORA [ x+ e ] OR (IX+D) 
ORA [ V+ e ] OR (1,(+D) 
ORI e OR H 
OTDR OTDR 
OTIR OTIR 
OUT e OUT (H), A 
OUTP A OUT (C )dl 

OUTP B OUT ( C ), B 
OUTP C OUT (C), C 
OUTP D OUT (C), D 
OUTP E OUT ( C), E 
OUTP H OUT ( C >, H 
OUTP L OUT (C), L 
OUTI CUTI 
OUTD aUTD 
PCHL JP (HL) 
PCIX JP ( I X) 
pcrv JP ( 1''1') 

POP B POP BC 
POP D POP DE 
POP H POP HL 
POP PSW POP AF 
POP X POP IX 
POP V POP IY 
PUSH B PUSH BC 
PUSH D PUSH DE 
PUSH H PUSH HL 
PUSH PSW PUSH AF 
PUSH X PUSH IX 
PUSH Y PUSH IV 
RAt RLA 
RALR A RL A 
RALR B RL B 
RALR C RL C 
RALR D RL D 
RALR E RL E 
RALR H R!.. H 
RALR L RL L 
RALR 11 RL (HL> 
RALR ( X+ a ] RL (IX+D) 
RALR t '1'+ e 1 RL (IV+D) 
RAR RRA 
RARR A RR A 

r-- RARR B RR B 
RARR C RR C 
RARR D RR D 
RARR E RR E 
RARR H RR H C7' 
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RARR L RR L 
RARR 

'" 
RR (Hl) 

RARR [)(+81 RR (I)(+D) 
RARR [ '1'+ e 1 RR ( IY+D) 
RC RET C 
RES a,A RES a, A 
RES a,B RES a.B 
RES a,c RES e, c 
RES 8, D RES e, D 
RES a,E RES a, E 
RES 9,H RES a. H 
RES e,l RES a,l 
RES e,l'I RES a, (Hl) 
RES 1, A RES 1, A 
RES 1, B RES 1,8 
RES 1, C RES l.C 
RES 1. D RES 1, D 
RES 1, E RES 1, E 
RES i. H RES 1, H 
RES 1, l RES 1. L 
RES 1 , 1'1 RES 1,(HL) 
RES 2.A RES 2, A 
RES· 2,B RES 2, B 
RES 2,C RES 2, C 
RES 2,D RES 2, D 
RES 2,E RES 2, E 
RES 2,H RES 2. H 
RES 2,L RES 2, L 
RES 2/1'1 RES 2, (HL) 
RES 3,A RES 3,A 
RES 3/B RES 3, 8 
RES l/C RES 3,C 
RES 3, D RES 3, D 
RES 3,E RES 3,E 
RES 3,H RES 3, H 
RES 3,l RES 3, L 
RES 3/1'1 RES 3, (Hl) 
RES 4, A RES 4, A 
RES 4,B RES 4, B 
RES 4,C RES 4, C 
RES 4, D RES 4, D 
RES 4, E RES 4, E 
RES 4,H RES 4. H 
RES 4/l RES 4, l 
RES 4," RES 4, (Hl) 
RES S,A RES 5, A 
RES 5,B RES 5, B 
RES 5, C RES S,C 
RES S,D RES 5, D 
RES 5, E RES 5,E 
RES 5, H RES 5, H 
RES 5, L RES 5, l 
RES 5,1'1 RES 5, (Hl) 
RES 6,A RES 6, A 
RES 6,B RES 6, B 
RES 6,C RES 6, C 
RES 6,D RES 6, D :J((; RES 6,E RES 6, E 

. 
----- .... ~--.-~--- ~~~-- ~.--



.. . 
RES' 6, H RES 6,H 
RES G,L RES 6,L 

RES G,I1 RES 6, (HU 
r--- RES 7, A RE S 7, A 

RES 7,B RES 7, B 
RES 7, C RE S 7, C 
RES 7, D RES 7, D 
RES 7,E RES 7, E 
RES 7,H RES 7, H 
RES 7,L RES 7, L 
RES 7,11 RE S 7, (HL> 
RES 0,[ X+O 1 RE S El, (lX+D) 

RES l'[X+Ol RES 1, <IX+D) 
RES 2'[X+0) RES 2, (IX+D) 

RES 3'[X+O] RES 3, <IX+D> 
RES 4,(X+Ol RES 4, (IX+D) 

RES 5,[X+Ol RES 5, <IX+D) 
RES 6,(X+O] RES 6, (IX+D) 

RES 7,[X+Ol RES 7, <IX+D) 
RES 0'('1'+0] RE S 0, <IY+D) 
RES 1,('1'+0) RES 1, (IY+D) 
RES 2,('1'+0) RES 2, <!V+D) 
RES 3,('1'+0] RES 3, <IY+D) 
RES 4,[ '1'+0] RES 4, <IV+D) 
RES 5'[V+OJ RES 5, <IY+D) 
RES 6,[,(+0] RES 6, <!Y+D) 
RES 7,('\'+0] RES 7, (IY+D) 
RET RET 

--- RETH REn~ 

RETI RET! 
RLC RLCA 
RLCR A RLC A 
RLCR B RLC B 
RLCR C RLC C 
RLCR D RLC D 
RLCR E RLC E 
RLCR H RLC H 
RLCR L RLC L 
RLCR 11 RLC (HL) 
RLCR [ X+ e ] RLC (IX+D) 
RLCR [ '1'+ e ] RLC <IV+D) 
RLD RLD 
RH RET 11 
RHC RET HC 
RHZ RET HZ 
RP RET P 
RPE RET PE 
RPO RET PO 
RRC RRCA 
RRCR A RR C A 
RRCR B RRC B 
RRCR C RRC C 
R R CR D RRC D 
RRCR E RRC E 
RRCR H RRC H 
RRCR L RRC L 
R R CR t'I RRC (HL) --:21 
RRCR ( X+0 1 RRC (1X+D) 



.. ---~ ._._ .... - -._. -----~~-

... . .. 
RRCR. [ Y+8 1 RRC (IY+D) 

. RRD RRD 
i. RST e RST e 

RST 1 RST 8 
RST 2 RS T lSH 
RST 3 RS T lSH 
RST 4 RST 20H 
RST :i RS T 28H 
RST 6 RST 3aH 
Rsr 7 RS T 38H 
R2 RE T Z 
sse A S8 e A, A 
see e 58 C A, B 
sse e sac A,e 
sse D SB C A, D 
SBa E S8 C A, E 
see H S8 C A,H 
sse L sac A, L 
SSB M SBe A, (HL) 
SBe [ X+0 ] S8 C A, (n:+D) 
sse ( '1'+ 0 ] 58 C A, (IV+D) 
SSCD 8 U) (~IH>/SC 

S91 8 S8 C A I H 
SDED e LD (HH),DE 
SET a,A SET a,A 
SET a,B SE T a, B 
SET a,e SE T a, c 
SET a, D SE T e, D 
SET e,E SET e I E 
SET a,H SE T 0, H 
SET a,L SET 8, L 

. SET a,P'! SET a, (HL) 
SET 1, A SE T 1, A 
SET 1, B SET 1, B 
SET 1, e SET 1, C 
SET 1, D SET 1, D 
SET 1, E SET 1, E 
SET 1, H SET 1, H 
SET 1, L SET 1 , !,. 
SET 1, M SET 1, (HL) 
SET 2,A SET 2. A 
SET 2,B SET 2, B 
SET 2, e SET 2, C 
SET 2, D SET 2, D 
SET 2,E SET 2, E 
SET 2,H SET 2, H 
SET 2, L SET 2, L 
SET 2 I P1 SET 2, (HL) 
SET 3,A SE T 3, A 
SET 3, B SE T 3, B 
SET 3,e SET 3, C 
SET 3,D SET 3, D 
SET 3, E SET 3, E 
SET 3,H SET ·3, H 
SET 3,L SET 3, L 
SET 3,M SET 3, (Hl) 
SET 4, A SET 4. A 20 SET 4,B SET 4,8 

.. 



..... 
SET 4,C SET 4, C 

SET 4, D SET 4,D 
SET 4, E SET 4,E 

r- SET 4 I H SET 4, H 

SET 4,L SE T 4, L 
SET 4, ~ SE T 4, (HL) 

SET 5,A SET S,A 
SET 5 I B SET 5, 8 

SET S,C SET 5, C 

SET 5. D SET S,D 
SET ~ I E SET 5, E 
SET 5,H SET 5,H 
SET 5,L SET 5, L 
SET 5,1'1 SET 5, (HL) 
SET 6, A SET 6,A 
SET 6 I B SET 6,8 
SET 6 I C SET 6, C 
SET 6,D SET 6,n 
SET 6, E SE T 6,E 
SET 6,H SET 6,H 
SET 6, L SET 6, L 
SET 6,1"1 SE T 6, (HL) 
SET 7,A SET 7, A 
SET 7,B SET 7, B 
SET 7.C SET 7 I C 
SET 7,D SET 7,D 
SET 7,E SET 7, E 
SET 7, H SET 7, H 

,.-- . SET 7 I L SET 7,L 
SET 7,1"1 SE T 7,(HL) 
SET B.cX+91 SET 9,(IX+D> 
SET 1'(X+01 SET 1, <IX+D> 
SET 2d X+O) SET 2, (IX+D) 
SET 3'[X+OJ SET 3. <IX+D) 
SET 4'(X+8J SET 4,(IX+D) 
SET S'[X+81 SET ~, <IX+D) 
SET 6'(X+9l SET 6, (1)(+D) 
SET 7'(X+01 SET 7, (!X+D) 
SET 0,(V+91 SET a, (I I(+D') 
SET 1,('1'+8] SET 1, (IY+D) 
SET 2,(I(+OJ SET 2. (1Y+D) 
SET 3'(Y+£)3 SET 3, <IV+D) 
SET 4,cY+8J SET 4, (!Y+D) 
SET S'[Y+9J SET 5, <IY+D) 
SET 6,('1'+0) SET 6, (1Y+D) 
SET 7,cY+0J Sf T 7, (1V+D) 
SHLD 0 LD (HtO,HL 
SIXD 0 LD 00.1), IX 
SIYD e LD OIH), IV 
SLAR A SL A A 
SLAR B SLA B 
SLAR C SLA C 
SLAR D SLA D 
SLAR E SL A E 
SLAR H SLA H 
SLAR L SLA L 
SLAR 11 SLA (HL) -:19' SLAR [ X+ 0 ] SL A <IX+D) 



... 
SLAR ( V+ e 1 SLA (1V+D) '--"-

SPHL LD SP.HL -................. 

,. 
SPIX LD SP.I X 
SPIY LD S P, I Y 
SRAR A SRA A 
SRAR B SRA B 
SRAR C SRA C 
SRAR D SRA D 
SRAR E SRA E 
SRAR H SR A H 
SRAR L SRA L 
SRAR M SRA (HU 
SRAR [ X ... e ) SRA <IX+D) 
SRAR ( YH3 1 SRA (I'r'+D) 
SRLR A SR L A 
SRLR B SRL B 
SRLR C SR L C 
SRLR D SRL D 
SRLR E SRL E 
SRLR H SR L H 
SRLR L SRL L 
SRLR 11 SRL (HU 
SRLR ()(+81 SRL ( I X+ D) 
SRLR ( '1'+ a 1 SRL ( 1V+D) 
SSPD e LD (HH),SP 
STAX B LD (BC),A 
STAl< D LD (DE),A 
STA e LD (HH),A 
STAI LD LA 
STC SCF 
SUB A SUB A 
SUB B SUB B 
SUB C SUS C 
SUB D SUB D 
SUB E SUB E 
SUB H SUB H 
SUB L SUB L 
SUB !1 SU 8 (Hl) 
SUB C x+ e 1 SUB ( I X+ D) 
SUB ( Y+ e J SU 8 (IY+D) 
SUI e SUB H 
XCHG EX DEIHL 
XRA A XOR A 
XRA B XOR B 
XRA C XOR C 
XRA D XOR D 
XRA E XO R E 
XRA H XOR H 
XRA L XOR L 
XRA 11 XOR (HL) 

XRA [ X+ e 1 XOR (I)(+D) 
XRA ( y ... e J XOR (IY+D) 
XRI 0 XO R H 
XTHL EX (SP),HL 
XTIX EX (SP), IX 
XTIY EX (SP), IY 
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SECTION 2: GETTING CP/M RUNNING ~lITH THE INTERFACE 

One of the major problems confronting the implementers of new 
micro-computer systems, has been the lack of input/output (I/O) 
standards. The emergence of Digital Research's CP/M(r) disk 
operating system as a standard I/O 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 hard\oJare 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 
~orrected in this set. 

These instructions explain how to get the rarbell 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 carryin~ out the required 
instructions yourself, we can generate a customized system for you. 
Just have us send you an I/O tailoring questionaire. The cost is 
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 SOUTo It is not intended as a substitute for the 
normal MWRITE line, 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). 

1 



SECTION 2-1 NOV 25, 1980 

INSTRUCTIONS FOR GETTING THE TARBEIJL DOUBLE DENSITY 
INTERFACE OPERATING WITH CP/t1 1.4 WHEN YOU HAVE Cp/r1 

1.4 ALREADY GOING ON A TARBELI4 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 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 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 

c) while still in PIP program, remove your system diskette 
from drive A, and insert into drive A the Public Domain 12 
diskette that came with the double-density interface. Then 
continue as shown below: 
*B:=A:ABIOS24.ASM 
*B:=A:DBOOT24.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. 
desired, then erase it. 

Print the .PRN file if 

9. Usi~g ED.COM, edit DBOOT24.ASM. Set the MSIZE EQU to the 

2 



SECTION 2-1 NOV 25, 1980 

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 
onto the disk as a file. When it asks for 
asks for destination, press carriage-return 
32 CPMxx.COM, where xx is your system size. 

current CP/M 1.4 system 
source, answer A. When it 
to reboot. Then do a SAVE 

12. Use DDT to 
BIOS and BOOT hex 
IABIOSxx.HEX. Then 

xx bias 

20 D480 
36 9480 
52 5480 

bring in the CPMxx.COM file and to overlay 
files onto it. Type DDT CPMxx.COM. Then 

type Rbias where bias is in the table below: 
xx bias xx bias xx bias 

24 C480 
40 8480 
56 4480 

28 B480 
44 7480 
60 3480 

32 A480 
48 6480 
64 2480 

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

the 
type 

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 corne 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. 

3 



SECTION 2-2 NOV 25, 1980 

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. In 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 Band 
put it into drive A and boot up on it. 

4 
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SECTION 2-3 NOV 25, 1980 

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 Band 
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 .A8M 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 under 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 8-100 
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-IOO 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 lines (pins 3 and 72) besides the Tarbell interface and the 
CPU? 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 volt, 5 volt, and -5 volt 
returns be connected together at the power supply end. 

5 



SECTION 2-3 NOV 25, 1980 

11. If you are having problems vlith the bootstrap, it's possible 
that C17 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 C17 
is to too small, or, the bootstrap will not release soon enough if the 
value of C17 is to big. The value of C17 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 C17. 

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

*** 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. 

( 

6 



SECTION 2-4 NOV 5, 1980 

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 

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 FB (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 

c) 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:2ABIOS24.ASM 
*B:=A:2DBOOT24.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 BOO 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. 

B. Assemble 2ABIOSxx with ASM.COM. 
desired, then erase it. 

7 
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SECTION 2-4 NOV 5, 1980 

9. Using ED. COM, edi t 2DBOOT24 .Asr1. Set the MSIZ E 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 
onto the disk as a file. When it asks for 
asks for destination, press carriage-return 
34 CPMxx.COM, where xx is your system size. 

current CP/M 2.x system 
source, answer A. When it 
to reboot. Then do a SAVE 

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 
12ABIOSxx.HEX. Then type Rbias where xx is MSIZE and bias is in the 
table below: 

xx bias 

20 0580 
36 9580 
52 5580 

xx bias 

24 C580 
40 8580 
56 4580 

Now type 12DBOOTxx.HEX • 

xx bias 

28 B580 
44 7580 
60 3580 

Then type R900 • 

xx bias 

32 AS 80 
48 6580 
64 2580 

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 
single-density interface, and put the double-density interface 
Then turn your computer back on. 

the 
in. 

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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SECTION 2-5 NOV 5, 1980 

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 

1. 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 Z-80, 8085, or 8080 CPU board which conforms to the IEEE 
S-lOO 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. If 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 is either 
wrong with the hardware or the diskette. If so, have someone look at 
it or call Tarbell. If 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) listing that 
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SECTION 2-5 NOV 5, 1980 

came with our CP/M. Find the label 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 lines 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 JZ, mask, and port 
numbers. 

11. The last routine to change is 
code to write the byte in register 
might need to replace our JNZ with a JZ 
changes. Be sure to end each of 
instruction. 

labeled CONOT. Deposit the 
C to your console. Again, you 
and make port number and mask 
these routines with an RET 

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 5AOO (hex), which should be a C3 (hex for JMP) and 
execute (run) at that location. 

13. Our BIOS should give 
on the air, so go to step 14. 
properly, and something may be 
setup. In that case, refer to 

you an opening message. If so, you're 
If not, the system may not have loaded 

wrong with the diskette or hardware 
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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SECTION 2-5 NOV 5, 1980 

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 Input 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 regularly 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. ASf'.l 

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.ASH & FORMAT.COM 

IF YOU ARE USING OUR OLD SINGLE DENSITY FORr1AT 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 
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CONTENTS OF PUBLIC DOMAIN DISK #2 NOV 5, 1980 

READ BUT THE 1791/1793 WON'T. THIS FORMAT PROGRAM FIXES THAT PROBLEH 
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. 

*** 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 is 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 ES'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 Vl.4 ONLY) 

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

10. ABIOS24.ASM 

ORIGINAL 
THE ONLY 
A DOUBLE 

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 
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CONTENTS OF PUBLIC DOMAIN DISK #2 NOV 5, 1980 

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 
SYSTEr.1. PLEASE NOTE THAT 2ABIOS24 AND 2DBOOT24 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. 2DBOOT24.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 PROGRAH 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 
tN FROM DRIVE 'A'. SETTING TH IS FALSE ALLO~vS 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. 

**** 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 NEv-7LY 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. 
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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 complement the CP/H IllZlnuals from 
Digital Research. 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 

1. Be sure that you have successfully completed the Checkout 
section of the Tarbell Floppy Disk" Interface Hanual. 

2. 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) • 

3. TUrn,on your computer, then the disk drive and power supply. 
4. Press Reset on the computer. 
5. Insert the CP/M disk into the drive and close the door. 
6. Press RUN on the computer (RESET if no front panel switches). 
7. The disk drive head should engage, then step once. If it 

doesn't, go back to the Tarbell FDI manual, page 7-7. 
8. 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 CP/M command or transient program name to be typed in. 

9. 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". 

10. 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 a 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. 

11. You may temporarily patch BIOS for your console by following 
the procedure outlined below. 

12. 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. 

13. 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. 

14. Change the console routines for your interface by depositing the 
correct I/O 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. 

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

16. Now try steps 8 and 9 again. When completed, go on to the 
next page in this guide: "Making Backups of your CP/M Disk". 
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Using CP/M Vl.4 to modify CP/M V2.0 

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

2. Copy onto a blank disk the "cbios" and "boot" files for Ver. 2.0 
) 

3. 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 Vl.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. 

4. Type save 34 cpm24.com<cr> 

5. 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 Vl.4, you will get a SYNC error. 

6. 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. 

7. 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. 

B> 
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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. 
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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. 

2. 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-Z 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. 

3. 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. 

4. 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. In order 
to change to a different memory size, you must do a cold boot. 

5. 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. 

6. 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. 

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

8. Don't use the file extention (like .ASM) when running 
the ASM, BASIC, RUN, and LOAD programs. 
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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-I driver in it, which may be activated by 
setting the proper EQU's. 

2SBOOT24.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. 

2FBIOS24.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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. -tL' ~ tJltMt" 4)F P"4(4A-~· 
~v :":-J.I. 'ItIt.,U't t~~ 't ... P.rotC.. 
10 '8R .,-. TI 5 
20 PRINT MISQR(N) 
30 NEXT M 
40 END iI.,t:T;=:i=-----..2::::::::-:,...,,~ POI ~~ TO B€ <,,J pJ. tV 4 0 F t1"J F F~ fl 
10 ,IR .,-1 TI 5 7'1PC Ac...c.. "'H~ (..,W'E"S ,''' THe' IVPF£t . .1 

20 PRINT N.SQR(M) 
30 NEXT N 
IlO EIID _ E l( ,T FIlAM GO. n~ If"!) rlt~.. THe FI .... ~ .. 

" 

C .II!l:4.~, -----
~---T b".' 'THe IAS/c Cd"""'«- e~ ,,#<1 "I~.I1t PI(..E". 

A>SASIC TEST-8 ~ ~ ~ 
BASIC-E CIHPILER VIR a.o 

1* 10 ',R .,-1 T8 5 ' 
2- 20 PRINT N#SQRCN) 
3* 30 NEXT N 
..... 0 END 
o ERRIRS DETECTED 

A>RUN TIST-B ..... - I.\lN yOJ t't P«b(ILItMf 

BASIC-E INTERPRETER. VIR 2.0 

1 
2 
3 
1& 
5 

1 
1./U4213 
1'.132051 
2 , 
2.236068 

'161J1.. f4. C' tPrt1 
P 1.,w-rS TH\ S, 

s 

THIS. 

.. ,~ 



tC v--- NA-Me 

A>EO ~ST~ .BA~ 

7D €lhr (CHA~E) 
) 

/t [S!+SIC pRd t.(,eftM. 

*'I A 4 AJ1P('NO ;t~(. THCLIt-It'S INTO THE' ilt.I;:;F'£1it.. 
*,,20 ~ -rH Al" ...... 11 .. '- F / r. 
*1' =------:.:.:..: f OJ I TH £ S 1 A. , W t N Z 0 ".. . 

PRINT N"SQIHN) ,~.,./'f 'fift' Jt.€'ST 4 ~ '(1-1£" 'livE. 
*SSQR(N)tZN*N ~ -Sv8STI TvT£ N*N Ft,)({ S''(Il(N) • 

~L~lU~ N"N*N ~~() 6Ate ;0 6E<i-;j.," /N f' 6F t..,w~ ~N) '1y,£, IT. 
EIT It!!:' ' - t; C) 'Iu~ 7~ 8r~"J.,f,~( of BVFF((J(. ~NJ 7'1P(, ,T. 
10 FeR. N=l Tea 5 
eo PRINT N"N*N 
30 NEXT N 
40 END 
*1 ~"""~--- "'-'ITN P61/tJTOt 1'1"',\ itT dE"<INJJlrJ</ ,;,.Jr"IZ.T THIS L,Wtr. 
5 PRINT "START" 
*4LT ~.t(-- MbV£ AHclc"D tot t..INf'S ANj) !Ro,N, ~ c.,tJf'. 

*-LT < 700 F~ III <0 B I\c..t< () "'~ L,Ne: P(N ~ PI? ".I, ~ r. 40 END 
*1 ~L.___ Z NSf:1l. r TH I S ,-,AlE. 

PR INT "ST0P" till I 

:traIT.£ pl<lNr 111£" .vHOt..f" ~vF F-1!1l... ItI{AIW" 
5 PRINT "START'· 
10 F0R N-l T0 5 
eo PRiNT N"N*N 
30 NEXT N 

PRINT "STrap" 

40 END 5k.,1" f~M. 4)/T~tl. It,..}) 'SAvr '(J1€ FIL€', 
*E;C: 

.L-- ~MP IL£ THl' JJfi'W tI£l!.S,e N, A>SAS IC TEST-B .. 
BASIC-E C0MPILER VER 2.0 

1* 5 PRINT "START" 
e. 1 0 FeR N -I T 0 5 
3* 20 PRINT N"N*N 
4~ 30 NEXT N 
5 I PR 1 NT It 5 T 0pt' 
6* 40 END 
o ERReRS DETECTED 

A>RUN TEST-B Co . 
It v,J Tt-I£' Pt.6( 1l.fr1"'\-

BASIC-E INTERPRETERI VER e.o 

START 
1 
2 
3 

" 5 
STIiJP 

1 
4 
9 
16 
25 

'1~vil.. Pfl..~{(l.1rM.. tJD~ 

r~,,·JTS TH I 5'-
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fC 

C /2,Ef\T£ ) JtG'SEMPl{) A,.j D R-1.11\J 

ASS Cr\ ~L'1 l-It Nt; vlt{£ P£(}(,£A H 
a.----- NM ..... ( OF r-/Ew F't l.t 
~ A>ED TEST-A.ASH 
~ pd4 A l..'- ASS6M.iil'"i- ~ArJ'tJA« 

NEW FILE I 
*1 ~ r .... Sc.rt c:.6 fI'o'\ !/Io"lI!I.-I'-p 1.0 e:) lThel .. 
J THIS IS A TEST ASSEMBLY-LANGUAGE PR0GRAM 
J WHICH PRINTS TEXT eN THE C9NSeLE BY 
I USING THE 0PERATING SYSTEM PRINT R0UTINES. 
J COMM€'WT S 
FOes EQU 5 JENTRY peiNT T0 SYSTEM. 

\f 0 U T '1 P€ P. l.l 
1"""lS" IN. 

~;~R]JT~ BEG 100H JALL PR0GRAMS START HERE. 
~ • MVI CI9 lpRlNT C0NS0LE BUFFER. 

'L E"L LXI DIMESAG lGET ADDRESS 0F MESSAGE. 
CALL Foes lN0W D0 THE 0PERAT10N. 
JMP 0 "00 A WARM Be To 

HESAGa DB ODHIOAH;'THIS 
N 

Fit. 0 M E: D, TO( J S PI ,,( ?It 6(121\-11. 

ASS'€M'c..£ fR...6<R.At1. 
(CbN lI"tt~ TO MPrc..H.tJfi COOItJ 

$'(MI64. TAILe cJ,5F'b", 

A>AS 1'1 T ES T -A -:;::::::::::----
CP 1M ASSEMBLER - VER 

011C 6:-- rJ£r..'f Al)1)a.IfS.r AVAlll\8t E" 
OOOH USE fACT 011 < .. PEP. c(NrA",~ • F 
END 0F ASSEMBLY 0 

/ ___ T'-i~E: tN' "tS1IN~ F14.(. 1'HAf' TH.E ASSf"MIl.t"l 11A)(. A>TYFE TEST-A.pRN ~ .... 

; THIS IS A TEST ASSEMBLY-LANGUAGE 
J WHICH pRlNTS TEXT eN ThE C~NS0LE 

pR0GRAM 
BY 

'~v IlAL\J£ ; US ING THE 0PERAT ING SYSTEM PRINT R0UT HIES. 
J 

NAcHlu( FD0S 
cote! 

START 8 

.pLiAO 1BST-A 

FIRST ADDRESS 0100 
LAST ADDRESS 011B 
BYTES READ OOIC 
REC0RDS WRITTEN 01 

A>J3 : _ 

SAG z 

EQU 
0RG 
MVI 
LXl 
CALL 
JMP 
DB 
END 

B>P Ip .f>...a.l..0.AD.C 0M ... l3_~ .. l..Ji;1AQ ... C@.tL%_.~ 
. 7-">'" ~;,,:,,, ;,' ';"~:' ," -'. 

5 JENTRY p0INT 10 SYSTEM. 
100H JALL PR0GRAMS START HERE. 
CI9 ;PRINT C0NS0LE BUFFER. 
DIMESAG lGET ADDRESS 0F MESSAGE. 
FD0S JN0W D0 THE 0PERAT10~. 
o JD0 A WARM B00T .. 
OOHIOAH~'THIS IS A TEst'I'S' 

7 
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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 
I/O, type of drives, data ports, etc ••• 

In our STANDARD version, the STD 
The rest of the Equates are False. 
assembling of this file so that it 
whats called Standard I/O, (status 

EQU is set to TRUE. 
In this way, we control 
will be configured for 
on 0, data on 1). 

At any point in time, you can totally reconfigure your 

the 

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 yqu 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 
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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/O configurations. 

You should have the following files on your disk in order to make the 
changes by the method outlined. The little XIS 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. 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. 

2. 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 * • 

3. Type SAVE 34 CPMxx.COM just like it says. Note: the 34 here is always 
34. If you get a "Syncronization Error", that indicates that the seriaJ 
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 thif 
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. 

4. 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. 

5. Type IxBIOSxx.HEX, return, then Rbias, return, where bias is 
given by the table below: 

xx bias xx bias xx bias xx bias 

20k 
36K 
52K 

** NOTE ** 

D580 
9580 
5580 

24K 
40K 
56K 

C580 
8580 
4580 

28K 
44K 
60K 

B580 
7580 
3580 

32K 
48K 
64K 

A580 
6580 
2580 

CPM 2.0 allows relocation on lk boundrys. Refer to CPM 2.0 manual. 

6. Type in IxBOOTxx.HEX, then R900, then Ctl-C, then SYSGEN. 

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

8. 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. 
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&;,X/lMPZE .. (!))::" ~w ,0 i!.#.J9,,(.)~G· ?J. (/1'" t9Pe,enr/,v(j J'ysr~~!_ 
;::(;,(,. A Jj/,cfeleG!A.)/ #6HtPey .s,,~G' A,uo Z/O. 

A: ED 2FBIOS24.ASM <tI!-- £3tJ17 ,,/eJl.Ir .'SdGlIl&.G +,'-G 
: *NMSIZE "'-- ~t!ffA£4# rt:;/!. Hf/eG SrNrar.....,~~r 

26: *OLT ~ ...,-"'I'c; ~r/l~, "-11Jti' 
26: MSIZE EQU~ .. '1,"1 WA~MEMORY SIZE IN KBYTES. 
26: *824 "'Z3 2 '" ZOLT'lI\i:-- ;--&l8SlrH'~ ~1_i/.~1t ;;'1 A;.II) "1"';1'6 If C> f4'T 
26: MSIZE EQU 32 ;MEMORY SIZE IN KBYTES. 
26: *-1 r::::::::::ve; t:.411,H~$ :JT/9,(J1JA1!.D I/() 7D ~e)4l3t..G 
29: STD EQU ~ iTRUE IF STANDARD I/O. 
29: *STRUE"ZFALSE"ZOLT fff- wt;; /XJ1.J'f WII~'T S?,/) ~'" fll CH;9iUCifFi ",,- ?a F,q~str 
29: STD EQU FALSE ;TRUE IF STANDARD I/O. 

30: MSI02 EQU FALSE ;TRUE IF MITS 2S10. 
29: * ~ ..... """til wlflJ, I--trrJ I/o 

30: *SFALSE"ZTRUE"Z ttr- fie.,.. """"C>1 •. 11) 7A!lIe ;9,A./D 7Y,;l1tE Iii'" ;9~/I/AJ 
30: MSI02 EQU TRUE Ii TRUE IF MITS 2 SIO. 

.. • I -3 0: * ~.,. ..,.,yrfii.ll.P 1"1-12 ~ /I./J t.ltJc II (J J;: (.iii Q 1..1 oS ,I IV t:= 1' .. 1;; • 

31: DELTA EQU ~ ;TRUE IF USING DELTA PRODUCTS CPU. 
31: *E ~ wOi. DOI-J 11' W~AJ7 I'IJJ'1""""/t.1i C!H/hLU,PS, So ~ 17-

A: ED 2FBOOT24.ASM 7#G Gl>lroL. 
*NMSIZE 4....... GlP;, ~7 PI,Gi ,,~S() 

...... SeR/lt.H PoA- H.sr~e Sr.4rt;rlElUr 
18: * OLT 4Ii • ?,yp~ ?I-Ie ,-/A.J(;. 

18: MSIZE EQU Q1)~ we ;MEMORY SIZE IN DECIMAL KB. ** 
18: *S24"Z32"'ZOLT .... .sc.l"'.s".,..,,~cAl1~r.t:"~ ~H.f~jJ~ l;1/~. /r ,q,('I4I.iJ 
18: MSIZE EQU 32 ;MEMORY SIZE IN DECIMAL KB. ** 
18: *E..c. ~o M'oll..t:iI t!HI9J.J4l1.s;.i'd ~)(:;r THe e/);r&J~. 

REN 2FBIO@ASM=2FBIOS24 .ASM l /l.t'J!~I'f'MCiit /3.oTI'f rl(..t;;;!. 

B>REN 2FBOO@ASM=2FBOOT24.ASM j n S/+Ow 1'-'1614-1012., :,Fli!t: 7,t1~rS t:./SID 
B>A:ASM 2FBIOS32~-~--__ 
CP /r-l ASSEMBL ER - VER 2. 0--- po w ASS .,." 8(..(;# -rH E ,r:::-"", <iF 

7E7D 
007H USE FACTOR 
END OF ASSEMBLY 

B>A: ASM 2FBOOT32 ....... r.------ vow .4rs e""""l..fii "1'HGT' rltt.flT 

CP/M ASSEMBLER - VER 2.0 
0080 
001H USE FACTOR 
END OF ASSEMBLY 

~ C!. eG'Ar 41 C"H 1!)r'~I9TI.v~ /II1'II'96Ef 
B>CPM 32 *<4IIi :-

_.-__ ~ /"1I!II"II)L'1 sl'le peS/RED 
CONSTRUCTING 32k CP/M vers 2.0 
READY FOR "SYSGEN" OR 4AA.~L2~t" ~J,n,..., .... r-/ r '.JAL:. --hoS •. 1"1./5 T ~.s /r ",,..rc;r~ "'- "'-rv;.;n_--v_ "SAVE 3 4 CPM32. COM" ,...;ijf-_. __ 7rt;; " r, • 

B>SAVE 34 CPM32. COM ~ J"t.lsr ,t.IK~ /r.s j)Op~ /-t'tSI!G. 

B>A:DDT CPM32.COM .... ....,;Ii----SeIN4 I~ 7rlC 
DDT VERS 2.0 

j)i)T 

NEXT PC 
2300 0100 
-I2FBIOS32.HEX -.r4 INPt.Jl' '11"1(" B/OS r/~u 

, .. 
i.lJI.ue, 7H(# .z CJ)MMIfAlJ). 

-RA580 .....,. NOw DO HC-TVA, 1le-I1D /),t: 7'#~ 
NEXT PC rrOM -rlfl5I..-G. 

'::/~I.E V..f/A.lt; .19 8/,4.$ VI1.t.vG 

2300 0000 , , 
-I2FBOOT32.HEX < --IIJPwr Y"I/r ISt'07 ,c'I..a t.I'>I;f.I~ rH-tJJ I U.MHI9,uJ). 
-R900 ... -l2eiuJ ,He JlP-/(.1.ij. unr~ /I a,,;1's OF 'j1()O. 
NEXT PC 
2300 0000 
-"C -.G - exir BlicK. 17) s't,f'f"ell<-t l",gl..niKft... WJO."~ CI.)71..-(!. 

9 



B>A: 
A>SYSGEN ~ 
SYSGEN VER 2.0 
SOURCE DRIVE NAME (OR RETURN TO SKIP) <t:,(, > ff:- ","PG C.",~,Ilf(,E R..e7V.e.A) 
DESTINATION DRIVE NAME (OR RETURN TO REBOOT(€) .. rHI.J I" THe j)~viE WE uJl''-
DESTINATION ON B, THEN TYPE RETURN ~ ct'", ~ sVlreM 0,",. 
FUNCTION COMPLETE'" ":Ivs,s.,." IS ,A.JO~ oJ,) T~'(~C::u/1,IZIZIII(j e &rv/UJ 
DESTINATION DRIVE NAME (OR RETURN TO REBOOT) I~K 

A> 
\. Po A.)or rype ~.e>, B~r ,Pur ,ve-;J 

~"I.sr~P'1 IlJrlJ £J1Z1i/e 14- /?~/) .eeSi7r.( £v,;U 
rD c/+-e(!J(.. ;,. Ov 7. 

13 
10 

Pur 





FFFF = 
0000 = 

0018 = 
0000 = 
0000 = 
0000 = 
0000 = 
0000 = 
FFFF = 
0000 = 
0000 = 
0000 = 
0000 = 
0000 = 
0000 = 
0000 :: 
0000 :: 
0000 :: 
0000 = 
FFFF :: 
0000 = 
0000 :: 
0000 :: 

0000 :: 
0000 = 
0001 = 
0002 :: 

8881 ~ 
0000 :: 
0010 = 
0000 = 
0000 = 
0000 = 
0042 :: 
0000 :: 
0002 :: 
0000 :: 

0000 :: 
FFFF :: 
0000 :: 
0000 :: 

ABJDS24. PRN srD DD. 
i CP/M BASIC INEUT/OOTfUT OPERATrrG SYSri ~ 
i TARBELL ELECl'RCNICS CPM 1.4 VERSlrn 7-14-80. 
; Copyright (c) 1980 Tarbell Electronic __ = 
; 
i ']lUS M<lXJLE CCNrAINS ALL 'llIE INEUT/OOTfUT ROOTINES FOR 

~ m;rWr~N~~E 5fsfl~~I1!1E~~~~~SAR~R~~~~. 
i THIS SECTION ALSO DEFINES 'llIE 1/0 roRI'S AND STAWS BITS. BY 

~ ~~I~L~~~fc;~~ ~~ ~S§~s. ~EI~ur1l5E 
; FALSE CNES CCNmCL CClIDITIONAL ASSEMBLIES CF DIFFERENT SECTIONS 
; OF I/O RClJTINES 'IO FIT DIFFERENT INTERFACE RmUIREMENTS. 

'!RUE mu OFFFFH ;DEFlNE VALUE CF TRUE. 
FALSE mu ror '!RUE ;DEFlNE VALUE CF FALSE. 

*************************************************** 
*** THIS BEX;INS 'llIE AREA WHIOI REOUIRES OIAN3ES *** 
*** FOR DIFFERENT crnSCLE I/O SYSTEMS *** 
*************************************************** 
MSIZE mu 24 iMEMORY SIZE IN KBYTES. 
IN'IRP mu FALSE ;TRUE IF IN'I'ERRJPl'S ALI..ClVED. 

FALSE TE'STllG mU ; TRUE FOR TESTrrG ERRORS 
'mRBELL U FALSE ;TRUE IF USrrG 'llIE TARBELL Z-8? cro. 
IOBASE U a ; BASE 10 ADDR FOR TARBELL cro a or 10 hexb. 

iTRUE IF USrrG cro TIMER {Tarbell cro boar }. TIMER mU FALSE 

SID mU 
'!RUE iTRUE IF STANDARD ~O. 

VDB8024 U FALSE iTRUE IF USrrG ID ALES VDB-8024. 
DELTA U FALSE ;TRUE IF USrrG DELTA em CARD. 
MSI02 mU FALSE iTRUE IF MITS 2SIO. 
IS 102 18U FALSE iTRUE IF IMSAI SI0-2. 
WART U FALSE iTRUE IF CRCMEMCO WART. 
VDM U FALSE ;TRUE IF PROC TErn VDM. 
FLASH mU FALSE iTRUE IF VG FLASHWRITER. 
VBl mU FALSE ;TRUE IF SSM Vffi-B. 
OI'HER mU FALSE iTRUE IF SClo1E'lHrrG ELSE. 
roLOO mU FALSE iTRUE IF PROC TErn SCLOO. 
BACKSP '!RUE EQU iAUTO-BACKSPACE FOR CRT'S. 
DUBSID EQU FALSE iTRUE FOR JXXJBLE SIDED DRIVES. (l LCGICAL DRIVE) 
Ilo1ACN'1L ~U FALSE ;TRUE IF DMA CCNmCLLER 
SPOOL U FALSE ;TRUE IF USrrG KLH SRXLER 
i 

IF NOT SCLa:; AND Nor Tl\RDEL ill Nor PROC TErn SCLCS, 
CSTAT ~g a jCONSCLE STMUS ~ ccrn a ;crnSCLE <nIMAND PO • 
<DATA EQU 1 ; CONSCLE DATA roRI'. 
LSTAT 

~g 
2 i LIST STMUS roRI'. 

I'..CCM 1 ·LIST CD1MAND roRl'. 
illATA ; LIST DATA roRI'. 

ENDIF 

lnruL mu FALSE iCCNSCLE NULLS? 
CNULL mu 16 ; crnSCLE NULL COON!'., 
ISINUL EQU FALSE iLIST DEVICE NULLS? 
LNULL ~g a ; LIST NULL COONI'" 
ISI'PAG FALSE iLIST DEVICE PAGJR;? 
LINCNT EQU 66 iLINES PER PAGE. 
BLAB EQU a ; 8 FOR HD LD AT BEX; CF SEEK. 
STPRAT 2 
DUAL ~g FALSE 

iRATE 0::3rns~=6~2::10~::20MS. 
;TRUE IF DO DR .. (2 H MJilE rro;E'ffiER) 

******************************************************* 
*** THIS IS 'llIE END OF '!HE AREA WHIOI OORMALLY NEED *** 
:::*****~~*~~~*~~*~*~~~*14~*~~~*****::: 
VIDEO EQU VDM OR FLASH OR Vffi iTRUE FOR PN:l VIDEO. 
ROYLO EQU SID OR SCLOO OR aIHER ; STMUS READY WHEN LClV., 
ROYEI EQU ror ROYLO 
'mRDEL mu TARBELL OR DELTA ;IF USrrG TARBELL OR DELTA em. 
; 

CCOO 
CSTAT 
CDATA 
LCCM 
LSTAT 

TARDEL 
IOBASE+l 
IOBASE+l 
IOBASE+O 
lOOASE+3 
ICBASE+3 

; IF USIN:; TARBELL OR DELTA cm 
iCCNSCLE cn-IMAND roRl' 
; CONSCLE STATUS roRI' ( CHAN A .. ) 
; COOSCLE DATA FORI' 
"LISTCQMMAND PORT 
; LIST STATUS PORI' (CHAN B.) 

Page 001 



8°88 = a A = 
OOOD = 
OOOC = 
OOOS = 
OOF7 = 

oom = 
OOFS = 

oom = 
OOEl = 
OOES = 
OOFS = 

illATA mU IOBASE+2 iLIST DATA roRI' 
ENDIF . 

I 

IF TIMER AND TARBELL ; MUST BE US:rn:; TARBELL cm. . , 
; TIMER mUATES 

bo mu 
TClIl EQU 

TClI2 IU 'IQ.1ND U 
!MASK U 

it I~ RLHBYTE U 
RLIBYTE U 
CNTRLT mU BINARY U 
OCD U 
r-mEO mU 

~~~ ffi8 
r-mE3 mU 
MOOE4 EQU 
r-mE5 rou 

EfIDIF 

IOBASE+4 
IOBASE+5 
IOBASE+6 
IOBASE+7 
IOBASE+S 
OOOOOOOOB 
OlOOOOOOB 
lOOOOOOOB 
OOllOOOOB 
OOlOOOOOB 
OOOlOOOOB 
OOOOOOOOB 
OOOOOOOOB 
OOOOOOOIB 
OOOOOOOOB 

88888£b8~ 
OOOOOllOB 
OOOOlOOOB 
OOOOlOlOB 

IF VDM 
SCREEN rou OCCOOH 

EfIDIF 

IF FLASH OR vm 
SCREEN rou OFSOOH 

ffiDIF 

; TIMER mAN a ADDRESS 
iTIMER mAN 1 ADDRESS 
;TIMER mAN 2 ADDRESS 
; TIMER COMMAND PORI' 
; IN'l'ERRJPI' MASKTh'G PORI' 
icounter a 
;counter 1 
;counter 2 
;read/load Isb 1st, msb 2nd. 
; read/load msb only. 
;readjload Isb only. 
;counter latching o~ration. 
;select binary o~ration. 
;select BCD o~ration. 
;interrupt on terminal count. 
;pr99ramfuable One-shot. 
irate generator. 
;square wave rate generator. 
isoftware triggerea strobe. 
;hardware triggered strobe. 

i IF PROC TEClI VDMl, 
i SCREEN PLACE IN MEMORY. 

;SCREEN PLACE IS DIFFERENT. 

IF FLASH ; IF VG FLASHWRITTER 
ENDSCR mgI~SCREEN+204S) SHR S 

IF vm OR VDM 
ENDSCR mgI~SCREEN+I024) SHR S 

; 
IF VIDEO 

LINFS15 mu SCREEN + 64 
SCRLQIJ'r EQU 96 a 
OCRN'IDP mu SCREEN + SCRLQIJ'r 

ENDIF 

kt,p 
LF 
CR 
FF 

mu OSH 
EQU OAH 
mu ODH 
mu OCH 

i IF SSM vm -B I3(')AAD 

;VIDEO LINES 
; LINES 'IO SCRCLL 
; TOP OF SCREEN 

; BACKSPACE EDUATE 
;LINEFEED mOATE 
;CARRI.l>GE RET mUATE 
; FORM-FEED mUATE. 

fuEN 
IDDSB 

mu aSH 
mu OF7H 

;DOUBLE DENSITY ENABLE CODE 
jDOUBL. DENSrl'Y DISABLE CODE 

j 

CSTAT 
KBD 
CLRSCR 
SCRN 

OOAP 
DISK 

; 

DMAP 
DISK 

IF SCLes 
mu aFAR 
mu OC02EH I OCOD5H 

U OC054H 
IF 

IF Nor SCLes 
mu omH 
mu OFSH 
ENDIF 

IF SCLes 
mu 060H 
mu 07SH 
ENDIF 

mu DMAP+O 
EQU DMAP+l 
mu DMAP+S 
mu DISK 
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• IF PROC TEClI SCLOO 
; crnSCLE STA'IUS PORi'. 
; SOLOO KEYBOARD. 
iCLEAR SCREEN. 
; SOLes aJTRJT. 

; IF Nor PRCC TEClI SCLes, 
;DMA BASE ADDRESS. 
;DISK BASE ADDRESS. 

• IF PROC TEClI SCLes 
;DMA BASE ADDRESS. ' 
;DIFFERENT DISK PORTS. 

iDMA ADDRESS REG PORT. 
; DMA WORD COONI' REG PORT. 
; DMA COMMAND PORT. 
;DISK COMMAND PORT. 



OOF8 = 
00F9 = 
OOFA = 
Darn = 
OOFC = 
OOFC = 
OOFD = 
OOOA = 

0001 = 
0080 = 

0080 = 
0003 = 
1coa = 
4500 = 
4D06 = 
1500 = 
0019 = 
5S72 
5S72 CDF44F 
5S7S 000000 

~~i~ 31F859 

SAO a 

5AOO C33B5A 
SA03 C39BSA 
5A06 C3IDSA 
SA09 C3E9SA 
5AOC C3FF5A 
SAOF C3AC5D 
SAl2 C3B75D 
5Al5 C3B85D 
5Ala C3C35B 
SAlB C325SB 
SAlE C3C9SB 
5A21 C34SSC 
SA24 C34A5C 

DSTAT 
'IRACK 
SECl'P 
DDATA 
WAIT 
OCCNr 
Il>1AOlK 
RTCNT 

CKBR 
CPTR 

CKBR 
CPrR 

CKBR 
CPrR 

CKBR 
CPrR 

CKBR 
CPl'R 

CKBR 
CPrR 

CKBR 
CPrR 

LRBIT 
IOBYTE 
CBASE 
c:PMB 
BX)S 
c:PML 
NSECl'S . , 

-I 

DISK 
DISK+l 
DISK+2 
DISK+3 
DISK+4 
DISK+4 
DISK+S 
10 

IF S'ID mu OOOOOOOIB 
ElJU 10000000B 
ENDIF 

IF VDB8024 I OOOOOOIOB 
U 00000100B 

IF 

IF MSI02 mu OOOOOOOIB 
ElJU 00000010B 
ENDIF 

IF TARDEL OR ISI02 mu 00000010B 
ElJU OOOOOOOIB 
ENDIF 

IF WART mu 01000000B 
rou lOOOOOOOB 
OOIF 

IF SCLOS 

~g ~888888~~ 
ENDIF 

IF O'IHER 
EQU 00000010B 
EQU 10000000B 
ENDIF 

mu mu mu 
~g 
mu 
EQU 

CPI'R 
3 
(MSIZE-17) *1024 
CBASE+2900H 
CBASE+3106H 
1500H 
25 

ORG CPMB+I072H 
CALL CPMB+OAF 4H 
OOP! NOP! NOP 
WN A C 
LXI H~CPMB+14F8H 

iDISK STAWS OORI'. 
iDISK 'IRACK OORI'. 
iDISK SECIOR OORI'. 
iDISK DATA OORI'. 
i DISK WAIT OORI'. 
i DISK CCl'-l'ffiCL OORI'. 
iDMA GIECK OORl'. 
; RE'IRY COON!'. 

iIF STANDARD I/O, 
-KEYBOARD READY BIT. 
;CONS (lJTf{JT RDY BIT. 

i KEYBOARD RDY BIT. 
;CON ROY BIT. 

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

i IF IMSAI SIcr2, 
iKEYBOARD READY BIT. 
;PRINT READY BIT. 

; IF CRa.1EMCO WART 
;KEYBOARD READY BIT. 
;PRINT READY BIT. 

; IF PRO: TEOI SOLa::, 
;KEYBOARD READY BIT. 
;DDr-1MY :mu. 

;IF SCME'lHThG ELSEL 
; KEYBOARD READY BIT. 
:PRINTER READY BIT. 

;LISTER READY BIT. 
;ADDRESS CF I/O BYTE. 
;BIAS FOR LARGER 'lHAN 17K. 
; START OF CPM. 
;START OF BDOS 1.4. 
; LEN:;'lH CF CPM SYSTEM-BIOS. 
i NUMBER CF SECIDRS 'lD READ. 

;CP/M PATCH. 

ORG CPMB+1500H ;START OF BIOS. 
i 
- I/O JUMP VECroR 
; THIS IS WHERE CPM CALLS WHENE.VER IT NEEDS 
; 'IO DO ANY INroT/(lJTruT OPERATION • 
• USER PROORAMS MAY USE 'IEESE EmRY OOINTS 
; M!§QI.. BUT NOl'E 'lHAT 'lHE LOCATION CF 'lHIS 
; vt;l.;luR GIAN3ES WITH 'lHE MEMORY SIZE. 

; JMP BOO!' ; FRCM OLD START LOADER., 
WBoorE: JMP WBoor ;FRCM WARM Boar. 

JMP CONST ;CHECK CONSCLE KB STATUS. 
JMP CONIN ; READ COOSCLE GIARACl'ER. 
JMP CONar ;WRITE CONSCLE <lIARACTER. 
JMP LIST :WRITE LISTThG CHAR. 
JMP IUN:H ;WRITE IUoo-! CHAR. 
JMP READER ;READ READER <lIAR. 
JMP HCl-1E ;MOJE DISK TO 'mACK ZERO. 
JMP SELDSK ; SELECl' DISK DRIVE. 
JMP SETIRK ; SEEK 'ID 'IRACK IN REG A. 
JMP SETSEC ; SET SECIOR NUMBER. 
JMP SE'ImA ;SET DISK START:rR; ADR. 
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5l\27 C383 SC 
5K2A C3F85C 

; 

JMP READ 
JMP WRITE 

IF SPOOL 
DB OFFH rw L'IBSY 
rw L'IBSY rw L'IBSY r:w L'IBSY 
ENDIF 

; READ SELa~ED SECIDR. 
;WRITE SELEX:TED SECroR. 

;IF USlll; KLH SPOOLER 
; FLPG FOR SPOOLER. 
; LISTER STA'IUS LOCATION 
• FOR SPOOLER - -
:1 DON'T KNOW WHY IT'S 
;HERE 4 TIMES EI'IHER. 

h'HE FOLLCWn:x:; TABLE DEFINES CPLM AS EI'IHER Slll;LE OR 
;DCX.JBLE DENSITY AND IS QINK;ED 00: 'IRE FLY WHEN A DISK 
; IS SELECTED. 'IDE ORDER a<' 'IDIS TABLE MUST BE AS SHam. 

5K2D 004ElA3F03fm.AB: DB 00H,4EH,26,63,3,7,242 ;Slll;LE DENSITY TABLE 

5A34 01OC335F04 

5A3B 318000 

5A3E 00000000 
5M2 00000000 
5M6 00000000 
SMA 00000000 

; 

IF DUBSID 
DB 02H,4EH,26,63,4,15,242 
ENDIF 

DB 01H,OQI,51,95,4,15,237 

IF DUBSID 
DB 03H,OQI,51,95,5,31,237 
ENDIF 

;Slll;LE DEN. DOUB SIDED. 

iSlll;LE SIDED, DaJB DEN. 

; DCX.JB SIDED, DOUB DEN. 

. Boor 
; THIS SECl'ION IS EXECUTED WHENEVER RESET AND RUN 
; IS ruSHED, AFTER 'lHE COLDSTART LOlIDER READS IN 
; THE CPM SYSTEM. 

6: LXI SP,80H ;SET STPCK POINTER. 

IF IN'IRP ; IF INTERRJPI'S ALLCWED, 
EI iENABLE 'lHEM HERE. 
ENDIF 

IF TIMER AND TARBELL ; IF USlll; TARBELL cru 
MVI 8t..QITRO+RLWORD+IDDE2 +BlNARY ~~ •••• i fElT 8253 
OOT 'lUVINU ; SEND IT 'lD UJl.VlJ.YIt\NJJ PORI' 
LXI B,33333 ;TlME COOSTANT FOR 60 HZ 
WJI1 A C 
OOT T610 ; LS BYTE OF COONI' 
r!OJ A B 
OOT TCHO ; MS BYTE a<' COONI' 
ENDIF 

IF SID ;IF STANDARD I/O, 
IDP!NOP!NOP!NOP ;LEAVE SPACE FOR INIT. 
IDP!NOP!NOP!NOP 
IDP!NOP!NOP!NOP 
IDP!NOP!NOP!NOP 
ENDIF 

ag4 ~2 ;I~I~~I~~I~SIO. 
ooT LCOM 
MVI Al.l~H 
OOT CUAVl 
ooT LCOM 
ENDIF 

IF TARDEL OR ISI02 
LXI H,IOINIT 
MVI B,4 

INITIO: ~ ~~ 
ooT LCOO 
INX H 
OCR B 
JNZ INITIO 
ENDIF 

IF TUART 
MVI A 1 
ooT 5~H 
OOT 52H 
LXI H, IWIDRS 

;point to 8251 init. bytes 
; there are 4 of them 
;get a byte 
;out to command port of console 
;out to command port of lister 
;bump };X>inter 
;decrease count 
;loop till done. 

; IF CRamMCO WART, 
;SETA=l. 
;SELECT DEVICE A. 
;RESET DEVICE B. 
;GET ADR OF BAUD RATE TABLE. 

Page 004 



SME M' 

SMF 32CC5D 
SAS2 320300 
SASSOEOC 
SAS7 2lIDSD 
SASA 77 
SASB 23 
SASC OD 
SASD C2SASA 

5A60 DBOI 
SA62 2169SD 
5A6S CD275D 
5A68 CDE95A 
5A6B 4F 
5A6C CDFF5A 
5A6F E607 
5A71 32C95D 
5A74 OEOO 
5A76 CD805A 
5A79 3ABD5D 
5A7C 4F 
5A7D C30045 

ITl: 

13CXJI'L : 

GOCPM: 

HVI A IIH 
OOT 02H 
't"Ol A,M 
INX H 
OOT 0 
CALL COOIN 
CALL COOIN 
CPI ODH 

~tTi 
ENDIF 

IF SCLOO 
CALL CLRSCR 
llIDIF 

XRA A 
IF VDM 
OOT OC8H 
ENDIF 

iOCIUPLE 'IRE Q.,OCK. 
; & RESET aJRRENT DEV. 
;GET BAUD RATE FRCM TABLE. 
; INCREMENT OOINTER. 
;SET BAUD RATE. 
i READ KEYBOARD. 
; READ KEYBOARD AGAIN. 
iIF Nor CARRIPGB-RE'IURN, 
; SLCW '!HE CLOCK. 
;UNI'n. A CARRIPGE-RE'IURN. 

; IF PROC TEXlI sa:.OO, 
; CLEAR s:::REEN. 

i CLEAR s:::RA'IOI AREA. 
; IF PROC TEXlI VOO....L 
;CLEAR s:::Ra..L 001<'1' 

STA LA'lQl ; LA'IOI = 0 
STA IOBYTE -CLEAR 1/0 BYTE. 
MVI c, ENDZ-STARTZ i.9.~ LENG'lH OF ZERO AREA. 
LXI H, STARTZ ;GET Sl.J:<A.'IOI ADDRESS. 
MeN M,A ;PUT ZERO IN MEOORY. 
INX H ; INCREMENT OOINTER. 
OCR C ; DECREMENT cnJNI'ER. 
JNZ 13CXJI'L iLOOP TTI.L l)(l\j'E. 

IF VIDEO 
CALL CLEAR 
ENDIF 

IN CDATA 
LXI !:!/.~ 
CALL ~ 
CALL CCNIN 
MOl C,A 
CALL CCNor 
ANI 7 
STA NOOSKS 
MVI ~Q.._ 
CALL tit."lUP 
LDA DISKNO 

~~ 

; IF ANY VIDEO BCWID, 
;CLEAR SCREEN. 

i CLEAR CCNsa:.E STAWS. 
;PRINT OPENnK; MESSAGE. 

;READ # OF DISKS. 
;EaIO 'lHE aIAR. 

;LOCK AT 3 LSB'S. 
iSAVE TI. 
; SELEX:T DRIVE 0 
; SET UP JUMPS. 
;GET DISK NUMBER 'IO 
;PASS 'lD CCP IN C. 
;JUMP 'lD CCP. 

IF TARDEL OR ISI02 
IOINIT: DB OAAH,040H,OCEH,037H 

ENDIF 

IF WART • IF CRCMEMCO 'IUART, 
BAUDRS: DB 94H,OCEH,0A2H,92H,88H,84H,82H,1 

ENDIF 

~DISK SET UP ROOTINE. '!HIS ROOTINE IS C<l-iMJN 'IO BOlli 'lHE 
; READ AND WRITE ROJTINES FOR J:lvtA OPERATION. 
; 

bMARW: 
IF DMACN'lL 

STA ER<NT 
LDA SECI' 
OOT SEX:TP 
LHLD II>1AADD 
XRA A 
OOT 01ND 
't"Ol ~J.C 
OOT u..:QM 
't"Ol A,E 
OCR A 
aJT wcro 
't"Ol AJ.!L 
OOT WL:1'U 
1'Ol A L 
OOT ADRO 
't"Ol A,H 
OOT ArnO 
MVI ~_4.1H 
OOT U"lNlJ 
CALL HDLD 
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; IF USTIl.i J:lvtA CCNIRCL 

; SAVE ERROR COONI'. 
;GET SECIOR 'IO RF..Al)/WRlTE 
;AND SEND IT FLOPpy' aup. 
;GET CPM J:lvtA ADDRESS. 
;cr..EAR ACaJM. 
; RESET rt-1A aI IP. 
; FORCE INTERRJPI' COMMAND BYTE 
iSEND IT 'IO CCNIRCLLER. 
;BYTE cnJNI' 'IO 'lRANSFER 
; COONI' = COONI' - 1. 
iSEND IT ro mA aIIP. 
;GET RFADAfflJ:TE CODE. 
; AND TELL J:lvtA QI IP WHAT 'ill 00. 
;GET LCW ADDRESS BYTE 
; AND SEND IT ro J:lvtA QI IP. 
;GET HIGH ADDRESS BYTE 
;AND SEND IT 'IO J:lvtA QIIP. 
; SET UP FOR REQUEST aI. 0 
iSEND IT 'IOCCNIROLLER. 
;QIECK HEAD LQ'\D BIT. 



5ABO 3EC3 
5AB2 320000 
5AB5 21035A 
5AB8 220100 
5ABB 320500 
5ABE 21064D 
5A91 220600 
5A94 218000 
5A97 22BB5D 
5A9A C9 

5A9B 318000 

~m ~fD5D 
5M2 OEnO 
5M4 CD255B 
5AA7 COC35B 
SAM 210000 
5MD 22C45D 
5M30 22C65D 
5M33 0619 
5M35 OEn2 

5M37 210045 ' 

ORA B 
OOT DCOM 

i 'OR' IN '!HE READ/WRITE BITS. 
;TELL FLOPPY aup WHAT 'ID 00 • . , 

iAnJUST H,L FOR 128 BYTE INCREASE. 

ruSH D 
l'Ol AL!? 
ANI 31'"H 
r!OJ D,A 
DAD D 
POP D 

;SAVE D E 
-GET 00 <mMAND BYTE 
;S'lRIP OFF CCMMAND BITS 7 & 6 
; Nav SET FOR H, L AnJUST. 
;ADD IT 'ID H,L. 
; RES'IDRE D, E 

~GENERAL ruRPOSE WAIT RaJTINE. 

; MVI A,60H 
<N.LI.OOP:OCR A 

;COONT VALUE. 

JNZ <N.LI.OOP -LOOP TILL = ZERO. 
SLOOP: IN IJ.1AClIK ;CHECK FOR OPERATION DONE. 

; BY LCXl{m::; AT BIT 7 • 
;LOOP TILL BIT 7 = O. 

RLC 
JC SLOOP 
IN DSTAT 
RET 
ENDIF 

-

;CHECK AND RE'IURN DISK STA'IUS. 
; RE'IURN 'ID CALLER. 

; SET UP JUMPS IN'ID CP/M IN LavER MEMORY. 

krup: MVI A,OC3H ;ruT JMP TO moor 
STA 0 ;ADR AT ZERO. 
LXI H, W300l'E 
ffiLD 1 
STA 5 
LXI H,BlX>S 
ffiLD 6 
LXI H,80H 
SHLD mAADD 

; ruT JUMP 'ID BOOS 
;AT ADR 5,6L7. 
; SET DEFAULT Il-1A ADR. 

RET ; RE'IURN FRCM SE'IUP. 

~ WARM-BOO!': READ ALL OF CPM BACK IN 
; EXCEPI' BIOS, '!HEN JUMP TO CCP. 

tsoor: LXI SP,80H ;SET STPCK POINTER. 

IF IN'IRP ; IF INTERmPI'S ALLavED, 
EI ;ALL<lV '!HEM HERE. 
ENDIF 

IF LSTPlIG 

~~ 
ENDIF 

LDA DISKNO 
ruSH PSa1 
MVI ~ __ 
CALL ~K 
CALL HCM; 

~~ 
SHLD DRVFIG+2 
MVI B, NSECl'S 
MVI c,2 

IF IN'IRP 
DI 
ENDIF 

;IF LIST DEVICE PlIGm::;, 
;RESET LINE-FEED COONT. 

; SAVE DISK NUMBER. 
; SAVE CN STPCK 
; SELECl' DRIVE A 
; SELECl' DRIVE A 
;HCM; '!HE DRIVE 
;CLEAR H L 
;CLEAR DRIVE FIJlGS 

;GET # SECl'ORS FOR CPM READ. 
;'IRACK (B) =0, SECl'OR (C) =2. 

; IF INTERmPI'S ALL<lVED 
;DISM3LE 'lHEM HERE. ' 

5M3A 22BBSD RBLKl: 
LXI !!JS?:!B 
SHLD UVlAAlJD 
CALL SE'l5EC 
ruSH B 

;GET STARTn.l; ADDRESS. 
• SET STARTn.l; ADDRESS. 
;READ STARTn.l; AT SECl'OR IN C. 5ABD CD455C 

5ACO C5 
5ACI CD835C 

~~ 8045A 
5AC8 OC 
5AC9 05 
5llCA C2BA5A 
5ACD Fl ALCON: 

CALL RFAD 
POP B 
JNZ RDERR 
!NRC 
OCR B 
JNZ RBLKl 
POP PSa1 

IF IN'IRP 
EI 

; IF EgF.Q.:&. PRINT MESSPGE. 
; INCRJ:lY.It:N'!' SECl'OR NUMBER. 
; DErnEMENT SECl'OR CClJN.I'. 
; ALL DONE WHEN D=O. 
;RES'IDRE DISK NUMBER. 

; IF INTERmPI'S ALL<lVED, 
; ALLav '!HEM AGAIN HERE. 
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5ACE 32IDSD 
5ADI C3765A 

5AD4 2I4C5D 
5AD7 CD27SD 
5ADA CDE95A 
5ADD C39B5A 

SAEO DBOO 
5AE2 asOI 
SAE4 3EX:l0 

5AE6 CO 

SNr7 2F 
5AES C9 

5AE9 DBOO 
5Am asOI 

5AED C2E95A 

SAFO DBOI 

5AF2 E67F 

5AF4 FE7F 
5AF6 CO 
5AF7 3EFF 
5AF9 32BESD 
5AFe 3E7F 

5AFE C9 

5AFF 79 
5BOOFE7F 
5002 CS 
5003 3ABESD 
5006 ro 
5007 CAlASB 
500A AF 
500B 32BE5D 
5OOEOEX:lS 
SBlO CDIASB 
5Bl3 0E20 
5Bl5 (l)lA5B 

U\ilJ.l..L' 

STA DISKNO 
JMP GOCPM ;GO BACK 'ID CPM. 

kERR: LXI Hl.~ ;GET ADDRESS OF "Boor ERROR". 
CALL P~ ; PRINT IT. 

. , 
CALL CCNIN ; READ A ClIAR FRCM CCN8a.E. 
JMP WBoor ; 00 A WARM Boor • 

; CHECK CONsa..E INRJT STA'IUS. 

tONsr: IN CSTAT ;READ CCNS<LE STA'IUS. 
ANI O<BR ;LOCK AT KB READY BIT. 
MVI A,O ; SET A=O FOR RE'IURN. 

IF RDYLO ; IF STA'IUS READY LOV6 RNZ ; Nar READY WHEN WI' • 
ENDIF 

IF RDYHI ;IF STA'IUS READY HIGH, 
RZ ;NOl' READY WHEN ZERO. 
ENDIF 

CMA ; IF READY A=FF. 
RET ; RE'IURN FRCM CCNST. 

; 
; READ A ClIARACI'ER FR<J.l CONsa..E. 

toNIN: 
IF Nor sa:..cs 
IN CSTAT 
ANI CKBR 
ENDIF 

IF sa..cs 
CALL KBD 
JZ CONIN 
ENDIF 

;IF Nor PROC TEXlI S<LCS, 
;READ COOS<LE STA'IUS. 
; IF Nor READY, 

;IF PROC TECH SCLCS, 
iREAD Sa.. KEYBOARD. 
iREADY WHEN NOT ZERO. 

IF RDYLO AND Nor sa..cs 
JNZ CCNIN i LOOP UNI'IL LOV. 
ENDIF 

IF RDYHI 
JZ CCNIN 
ENDIF 

IF Nor sa..cs 
IN CDATA 
ENDIF 

ANI 7FH 

IF BACKSP 
CPI 7FH 
RNZ 
MVI ~LQ.FFH 
STA UA\l0l'F 
MVI A,7FH 
ENDIF 

; IF READY WHEN HIGH, 
;LOOP UNI'IL HIGH. 

; IF Nor PROC TECl:I S<LCS, 
; READ A ClIARACl'ER. 

; MAKE IDST SIG. BIT = O. 

; IF BACKSPACE ACl'IVATED, 
; IS IT A m.JBaJT? 
; RE'IURN IF Nar. 
; SET NO PRINT FLAG. 

; RES'IDRE RJBaJT. 

RET ; RE'IURN FRCl1 CCNIN. 

~ WRITE A QIARACTER 'ID 'lHE CCNS<LE DEVICE • . , 
CONOl': 

IF BACKSP 
roJ A7~<; 
CPI .I;".ti 
RZ 
LDA CONOTF 
ORA A 
JZ CCNOTA 
XRA A 
STA COOOl'F 

~L g~OTA 
MVI ~t.7..0H 
CALL UJ1.'JarA 

; IF BACKSPACE ACI'IVATED, 
;GET ClIARACl'ER. 
i IS IT A m.JBaJT? 
; IF SQt. DON I T PRINT IT. 
:GET NU PRINT FLPG. 
; SET crn FLAGS. 
; Nor SE!r., SO PRINT. 
; RESET 'mE FLAG 
;'ID ZERO. 
; PRINT BACKSPACE. 

; PRINT SPACE. 
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5BlS OEXlS 

5BlA 0000 
5BlC E680 

5BlE C21ASB 

5B21 79 
5B22 D301 
5B24 C9 

CONO!'A: 

CONan: 

CONULL: 

CONULl: 

. , 
; 
; 
; 
; 

-&IDPRO: 

UPDATE: 
GCNE: 

MVI C,S ;ANO'lHER BACKSPACE. 

ENDIF 

IF CONUL AND NO!' VIDEO ;IF NULLS REQUIRED, 
MVI A,ODH ;IF IT'S A m, 
Qo1P C ; '!HEN HOP OOT 
JZ CCNULL ;'10 NULL RaJTINE. 
ENDIF 

IF NO!' VIDEO AND NO!' SCLOO 
IN CSTAT ; READ CCNSCLE STA'lUS. 
ANI CP!'R ; IF NO!' READY, 
ENDIF 

IF RDYLO AND NO!' VIDEO AND NO!' SCLOO 
JNZ CCNan ; LOOP UNl'IL L<lV. 
ENDIF 

IF RDYHI AND NO!' VIDEO ; IF READY WHEN HIGH, 
JZ CONan ; LOOP UNl'IL HIGH. 
ENDIF 

IF NO!' VIDEO AND NO!' SCLOO 
l"Ol ~ ;GET <lIARAcrER. 
CUT TA ;PRINT IT. 
RET ;RE'lURN. 
ENDIF 

IF CONUL AND NO!' VIDEO 
PUSH B ;SAVE B&c. 
MVI B~1 ;GET NULL COONI'. 
CALL C 0Tl ;PRINT m. 
MVI C,O ;GET NULL CHAR. 
OCR B ;DEmEMENT COONI'ER. 
JNZ CCNULl ; DO NEXT NULL. 
POP B ; RES'1ORE B&C. 
1:101 A,C ; RES'1ORE A. 
RET ;RE'IURN. 
ENDIF 

IF SCLOO ;IF PROC TECH SCLOO, 
ruSH B ;SAVE B&C. 
1:101~ • PUT <lIAR IN B REG. 
CALL ; CUTroT <lIAR '10 SCLOO. 
POP B ; RES'1ORE B&C. 
1:101 A,C ; PUT <lIAR IN A. 
RET ;RE'IURN FRCN CONO!'. 
ENDIF 

IF VIDEO ; IF A'N'i. VIDEO BCWID, 

VIDEO DRIVER FOR Vffi-B OR VDM 1 BQ.l\RD. 
WRITI'EN BY G.W.MlJLCHIN 
9-16-7S 

MOl A{r ;GET 'lHE <lIAR IN'lO REG A 
ruSI ;SAVE REGISTERS 
ruSH D 
PUSH B 
ruSH PSo1 ; CHAR. IS IN REG A 
CALL VIDPRO ; DO VIDEO RaJTINE 
Pop PSV ; RES'1ORE REGISTERS 
POPB 
POPD 
POPH 
RET ; BACK TO CALLER 

LHLD VDMP ;GET 8rnEEN POSITION POINTER 
CPI m ; IS IT CARRIPGE RE'1URN? 
JZ CARRET 
CPI LF ; IS IT LINEFEED? 
JZ LFNO!' ; ruT IN A BLANK 
CPI BKSP ; IS IT A mBCUT? 
JZ BS 
CPI FF ;IS IT CNlL-L? 
JZ CLEAR 
1:101 M,A ; IT HAS '10 BE DATA 
INX H ;UPDATE POSITION 
MVI M,OAOH ; PUT CURSOR CN SCREEN 
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5B25 79 
5B26 ffi03 
5B28 21BD5D 
5B2B BE 
5B2C C8 
5B2D F5 
5B2E 3AC95D 
51331 3D 
5B32 C24A5B 
5B35 21605D 
5B38 CD275D 
5B3B Fl 
5B3C 32BD5D 
5B3F C641 
5B41 4F 
5B42 CDFF5A 
5845 CDE95A 
5848 PE 

JMP MAXLIN 
LPNar: :fJ ~k,A~ 
BS: Mill M" 

LHLD VnMP 
DCX H 
SHLD VDMP 
JMP GrNE 

CARRET: MVI M;'" , 

~ ~C~H 
ADI 40H 
EO! LA 
Mill A~O 
ADC H 
l'OVSHLDHJ~ •• _ 

MAXL IN : VlJlYl.P 
Mill A,7FH 
ANAL 
RNR 
MilIM" 
LXI H:SCRNTOP 
SHLD VDMP 
LXI H, LINES15 
LXI D I SCREEN 
LXI B, SCRLCNT 

SCROLL: MCN At.. M 
STAX u 
INX H 
INX D 
DCX B 
XRA A 
CMP B 
JNl SCReLL 
CMP C 
JNZ SCRCLL 
LXI H, SCRN'IOP 

BLANK: MVI M, I , 

INX H 
r-uv AL~ 
ANI 3t"H 
JNZ BLANK 
LXI H, SCRNTOP 
Mill M,OAOH 
RET 

CLEAR: LXI H,SCREEN 
MVI A, ENDSCR 

CLERA: CMP H 
JZ FINISH 
Mill M,' , 
INX H 
JMP CLERA 

FINISH: LXI H,SCRNTOP 
MVI M,OADH 
SHLD VDMP 
RET 
ENDIF 

iCHEXl< FOR LINE > 64 
; PUT IN A SPACE 
;GET CUT NClV 

;GET aJRRENT ro8ITION 

; SAVE aJRSOR ro8ITION 

; CHAR. IS A CARRIPGE RET. 
; UPDATE NEXT ro8ITION 

; SET UP FOR NEW LINE 
;ADDRESS CF NEW LINE 

iSAVE mINTER FOR NEXT <lIAR. 

; EXIT BACK 'ID MAIN PRCGRAM 

; 15 LINES CF SCREEN DATA 
; 'IDP OF SCREEN. SET UP 
; 'ID SCRCLL 15 LINES 
; START SCRCLLLll{; UP 
; S'lUFF REG A BY WAY OF D, E 

;15 LINES YET? 

; Nor JX)NE YET! 

; PUT BLANK rn SCREEN 
iBLANK ENTIRE DATA LINE 

; S'lUFF CURSOR BACK 
iALL DONE. 
;CLEAR SCREEN 
; THIS IS aID QIEa< 
iIS IT END YET? 

; PUT SPACE CN SCREEN 
; BUMP mINTER 
;GO BACK IF Nar JX)NE 

; S'IUFF CURSOR BACK .AGAIN 
;SAVE aJRSOR ro8ITION. 
;ALL DONE. 
; END OF VDM DRIVER. . , 

; SELOCT DISK NUMBER ACmRDI~ 'ID REGISTER C. 
; ALSO <lIEXl< IF DISK HAS BEEN LCGGED IN BEFORE. 
; IF Nar, LCG IT IN AND <lIECK DENSITY 

kwsK: MCN A,C 
ANI 3 
LXI H,DISKNO 
CMP M 
RZ 
PUSH A 
LDA NOOSKS 
OCR A 
JNZ SELMJR 
LXI H/.~ 
CALL P~ 
POP A 
STA DI~O 
ADI 'AT--' 

~L ~~ar 
CALL CCl'JIN 
XRA A 

;GET NEW DISK NUMBER. 
;ONLY LOOK AT 2 LSB'S. 
;GET ADR CF OLD DISK NO. 
iNEW = OLD? 
; IF SOL RE'lURN. 
i SAVE uISK NUMBER. 
;GET NUMBER CF DISKS. 
iIF MORE 'IHAN CNE DISK, 
;TAKE CARE OF IT. 
:GET ADR CF MOUNI' MESSM]E. 
; PRINT "MOON!' ". 
;GET DISK NUMBER. 
; UPDATE CLD WI'IH NEW. 
;ADD ASCII FOR 'AI. 
;PUT IN'ID C. 
;PRINT IT. 
• READ A C'ARRIl'GE RE'lURN. 
; SET A=O FOR 00 ERRO IND. 
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5B49 C9 
5B4A Fl 
5B4B 7E 

5B4C SF 
5B4D 1600 
5B4F 21COSD 
5852 E5 
5853 19 
5854 DBF9 
5856 77 
5857 79 

5858 SF 
5859 El 
585A 19 
585B 7E 
585C D3F9 
585E 79 
585F 32IDSD 

~~~ ~ 
5864 87 
5865 87 
5866 32CCSD 

5869 C5 
586A 21C45D 
5B6D 0600 
5B6F 09 
5B70 7E 
5B71 fSl 
5B72 FA985B 
5B75 ES 

~m~ 8~D 
5B7B 2AB85D 
5B7E E5 
5B7F CDC35B 
5B823EOI 
5B84 32BA5D 
5B87 21CESD 
5B8A 22BBSD 
5B8D CD835C 
5B90 El 
5B91 22BBSD 
5B94 El 
5B95 3A4CSE 
5B98 F680 
5B9A 77 
SB9B 010700 
SB9E EI>12 
SBAO B7 
SBAl 212DSA 
SBA4 CAA8SB 

SBA7 09 
SBAB EB 

RET 
SELroR: POP A 

W' ~~ 
ANI OFEH 
ENDIF 

tWr ~,~ 
LXI H~'1.RTAB 
:ruSH H 
DAD D 
IN 'IRACK 
MOl M,A 
l'OJ A,C 

IF DUAL 
ANI OFEH 
ENDIF 

1!OJ E,A 
pop H 
DAD D 

~ ~CK 
g ~f~o 
ADD A 
ADD A 
ADD A 
ADD A 

; RE'IURN FRCM SELDSK. 
; MAKE STACK RIGHT. 
;GET OLD DISK NUMBER. 
;IF DUAL DRIVE, 
;CLEAR OOT BIT O. 

; PUT OLD DISK NO. IN D&E. 

;GET ADDRESS CF 'IRACK TABLE. 
; SAVE FOR LATER 
;ADO DISK NO. -'ID ADDRESS. 
;READ 1771 'IRACK REGISTER. 
• PUT IN'ID TABLE. 
;GET NEW DISK NUMBER. 

; IF A OOAL DRIVE, 
;CLEAR BIT O. 

;PUT NEW DISK NO. IN D&E. 
;RES'IDRE ADDRESS CF 'IRACK TABLE 
;ADD DISK NO. 'ID ADDRESS. 
-GET NEW 'IRACK NUMBER. 
;PUT IN'ID 1771 'IRACK REG. 
; UPDATE CLD DISK NUMBER. 

; PUT BITS 1&2 AT 4&S. 

STA LA'KH ;SAVE NEW LA'KH ceDE. 

~ SELECI' DENSITY BASED ON BYTE VALUE 
; IN 'IRACK 0 SEClOR 1 ADDRESS 7 ElI • 
• IF THIS BYTE IS A ODOO '!HEN '!HE 
;DISK IS IXlJBLE DENSITY~ ELSE, IT'S 
;Sm:;LE DENSITY. 

6ENSITY:PUSH B -SAVE B C 
LXI H ,DRVFW ; INDEX fNro DRIVE BYTE FLllG 
MVI B,O ;ZERO REG B 
DAD B ;ADD THE DRIVE mMBER 
l'OJ A, M ;GET '!HE BYTE FLllG 
ORA A ;SET '!HE FLllGS 
JM LooED ; SKIP IF LOOGED IN BEFORE 
:ruSH H ;SAVE DRIVE TABLE OOINTER. 
LOA LA'KH 
OOT DCONT 
LHLD IlWIDD 
:ruSH H 
CALL HG1E 
MVI At.1 
STA ::sECI' 
LXI HLP.l?PE.F 
SHLD UVIAAlJD 
CALL READ 
pop H 
SHLD IlWIDD 
pop H 
LOA DBUFF+7EII 
ORI 80H 

; SELECI' DRIVE 
;GET PRESENT ~ ADDRESS 
; SAVE CN STACK 
;HG1E DRIVE 
-SET FOR SEClOR 1 
; SAVE SEClOR 'IO READ 
-POINT 'IO ~ BUFFER 
; SET UP '!HE ~ ADDRESS 
;REAO TRK_~l.§EC 1 IN'ID DBUFF 
; RECOVER UVlAi-\IJD FRa1 STACK 
-RES'IDRE IT 

LOOED: ~ ~~~ 
ANI l:a1 
ORA A 

; RES'IDRE DRIVE TABLE OOINTER. 
;GET '!HE DENSITY COOE BYTE 
;set logged in bit 
;place l.t in flag table. 
;l.ndex value through drive table. 
iMASK DENSITY AND SIDE BITS (lJT. 
;Sm:;LE DENSITY? 

; 

; 

LXI HL~AB 
JZ Dt;NSITl 

IF DUBSID 
DAD B 
CPI 2 
JZ DENSITl 
DAD B 
CPI 10H 
JZ DENSITl 
ENDIF 

DAD B 
DENSITl :XCHG 

;point to start of tables 
;yes, overlay parcm. block 

;no, add offset to next table 
;single den doub sided? 
;yes 
-no 
~doub den single sided? 
; yes 

;no( must be doub den , doub sided 
;drl.ve table pointer --> d,e 
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SBA9 lA 
SBAA 13 
5BAB 32C85D 
SBAE lA 
SBAF 13 
SBOO 32l54O 
S~~ 2l3MD 
~~ £~OS 
SBB9 77 
SBBA. 13 
SBBB 23 
SBOC 05 
SBBD C2B85B 
SOCO Cl 
SOCI AF 
50C2 C9 

SOC3 3EXl2 
S0C5 D3F8 
SOC? OEXlO 

SOC9 2ACCSD 
SOCC 7C 
SBCD E6ID 
50CF 67 

SBDO C3DESB 

SID3 OC 
SBD4 3EFF 
5BD6 C2DASB 
SBD9 2F 
5BDA 32BFSD 
5BDD C9 

5BDE 7D 
SBDF 32CD5D 
SBE2 CDD35B 

SBES 3AC85D 

~~I g~ASB 
5BEC 79 
SBED FEOI 
SBEF DAFASB 
SBF2 3ACDSD 
SBFS F608 
SBF7 C3FF5B 
SBFA 3ACDSD 

IDAX D iGET LCG BYTE 
INX D ;BUMP mINTER 
srA DENS i SET DENSITY 
IDAX D ;GET A BYTE FRCM TABLE 
INX D ;BUMP mINTER 
STA BOOS+lS ;O!MGE 'mANS FUtCl'ION 
LXI H,BOOS+S2 ;POINT 'ID CCNSTANT DATA AREA (CP/M) 
MVI B1..S ·CooNI' = 5 

MJV'E: IDAX u ;GET A BYTE FRCM TABLE 
rtOJ M, A ; OlERLAY CP 1M 
INX D • BUMP 
INX H ; POINTERS 
OCR B • DECREASE <XXJNI' 
JNZ MJV'E ; AND LOOP TILL DONE 
mp B ; RES'IDRE B, C 
XRA A ; SET A = O. 
RET ; R:mtJRN FRCN SELDSK. 

; 
; MOlE DISK 'ID '!RACK ZERO. 

hCH:: MVI ~LO+STPRAT ;RES'IDRE 
CXJT u..;OM 
MVI c,O ;TRAO< 0 

~ SET '!RACK NUMBER 'ID WHATEVER IS IN REGISTER C. 
; ALSO PERFORM MJV'E 'ID 'lHE CO~ 'IRACK (SEEK). 

~ETlRK: LHLD LA'IOI ;get new and old latch. 
r!OJ A H ;get latch value. . 
ANI OffiH ;strip density and side bits. 
rtOJ H,A ;restore it. 

IF DUBSID iif using double sided drive. 
IDA DENS ;check if double sided. 

; 

RRC 
RRC 
JOC NOl'SID 
MJV' A,C 
RRC 
lI'Ol B,A 
lI'Ol A~ 
JC SlUE2 
ANI OBFH 
JMP SmLAT 

~IDE2 : ORI 40H 
SETLAT: STA <LA'IOI 

ANI OBFH 
CALL CLDLAT 
r!OJ A~ 
ANI 7t'H 
lI'Ol ~~_ 
JMP '!~ET 
ENDIF 

IF NO!' DUBSID 
JMP NOl'SID 
ENDIF 

lLmAT: CMP H 

~ ~FH 
01A 

SFLlG: STA HLSF 
RET . , 

NO'lS ID: MOl & L 
STA u...A'lCH 
CALL CLDLAT 

fRKsET: LOA 
RRC 
JOC 
MJV' 
CPI 
JC 
IDA 
OR! .. JMP 

'mKSD: IDA 

DENS 

TRKSD 
A,C 
1 
TRKSD 
<LA'lCH 
DDEN 
TRKDD 
CLA'lCH 

;look at bit 1. 
;if bit 1 = O~ it's single sided. 
;it's doub siaed, so get track number. 
;divide by 2. 
;save it 1n r~ b 
;get old latch value. 
;change side if odd track. 
;clear side bit from latch. 
;go set the latch. 

;turn on side select bit. 
isave it for later. 
;clear side bit. 
;check for drive change. 
irestore doub sided trk number. 
;clear bit 7. 
;trk number na-l in r~ c. 
;check for density of track going to. 

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

;new = old? 
;if not, set = ff 

;new = old, set = O. 
isave head load select flag. 

;get latch value. 
;save it 
;check for drive change. 

;O!ECK DRIVE DENSITY FIJIG 
·IS IT ZERO? 
;YES, WE ARE Sm3LE DENSITY 
; RES'IDRE '!RACK NUMBER 
; IS IT 'IRACK 1 ? 
; IF LESS 'lH~EN SET Sm3LE DEN. 
-GET 'lHE aJ LA'lCH VALUE 
; SET BIT 4 00 DOOB DENSITY ON) 

;GET aJRRENT LA'lCH VALUE 
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SBFD E6F7 
SBFF 32CDSD 
SC02 D3FC 
SC04 79 
SCOS 32B9SD 

SC08 CS 
SC09 47 
SCOA 3EXlA 
SCOC 32CBSD 
SCOF DBF9 
SC11 4F 
SC12 79 
SC13 B8 
5C14 78 
SC1S C21A5C 
SC18 C1 
SC19 C9 

SClA FS 
SC1B 3EDO 
SClD 3D 
SC1E C21DSC 
SC21 F1 
SC22 78 
SC23 D3FB 
SC2S 3El6 
SC27 D3F8 

SC2900FC 
SC2B ooF8 

SC2D E691 
SC2F CAl85C 

SC32 3ACBSD 
SC3S 3D 
SC36 C20CSC 
SC39 C1 
SC3A 21S85D 
SC3D ooF8 
SC3F E691 
SC41 57 
SC42 C3AC5C 

SC4S 79 
SC46 32BA5D 
SC49 C9 

SC4A 60 
SC4B 69 
SC4C 22BBSD 
SC4F C9 

SCSO 3ABFSD 
SCS3 B7 

ANI DDDSB 
TRKDD: STA <LA'IOI 

OOT DCONT 
n:N &£ 
STA '.llil\ 

;TURN CFF BIT 4 (SIN:;LE DENSITY (0) 
; SAVE NEW aJRREN'!' LA'IOI VALUE 
; AND SET '!HE HARIlVARE LA'lOI 
• RES'lORE 'mACK NUMBER 
; UPDATE ClJ) WI'!H NEW. 

~ MCNE '!HE HEAD '10 '!HE 'lRACK IN REG ISTER A. 

~EEK: PUSH B ;SAVE B&c. 
MOl B,A ;SAVE DESTINATION 'lRACK. 

SREIRY: ~l ~~ ;~~~E:mY~rCooNl'ER. 
IN 'lRACK ;READ PRESENT '!RACK NO. 
MOl C,A ;SAVE IN C. 
n:N A,C ; DELAY. 
<NP B ; SAME AS NEW 'lRACK NO.? 
n:N~ JNZ R ;JUMP IF Nor '!HERE. 
pop B ; RES'lORE B&C. 
RET ;RE'IURN FRCM SEEK. 

'!HERE: 

NO'IHR: 
;DELAY LOOP ro ALUJiI 'lUNNEL 
; ERASE '10 END OORIN:; WRITE. 
; PUSH PSV 

MVI A,ODOH ;COONl' = 208 
BUSY1: OCR A ; LOOP 

JNZ BUSY1 ; TILL ZERO 
POP PSV 

g ~DRTA ~~l~~Rfu\~~\&ISTER. 
MVI ~1.14H+'::".r.l:"J:<IU'1"HLAB LqET STEP RATE, 00 
(lJT u.;OM ; SEEK WI·.ll1 VERIFY. 

IF Nor rnA<N.IL 
IN WAIT 
IN DSTAT 
ENDIF 

;OIECK STA'lUS 

IF DMA<N.IL 
BUSY2: CALL SLOOP 

ENDIF 
;USE rnA ClIECK PORI' 

ANI 91H 
JZ '!HERE 

IF TEST1N3 
PUSH H 
LXI H,SEX::NT 
INR M 
POP H 
ENDIF 

; LOCK AT BITS. 
;OK IF ZERO. 

; IF TESTIN:; FOR ERRORS 
;SAVE H&L. 
;GET ADR CF SEEK ERR CIR. 
;OOE roRE SEEK ERROR. 
;RES'lORE H&L. 

LDA SERCNT ;GET ERROR CXXJNl'. 
OCR A ;DECREMENT CXXJNl'. 
JNZ SREIRY ; RE'lRY SEEK. 
POP B ; RES'lORE B&c. 
LXI H SKM$ ; PRINT "SEEK ". 
IN DSTAT ; READ DISK STA'lUS. 
ANI 91H ;LOCK AT ERROR BITS. 
MOl !2L~_ ; PUT IN REG D. 
JMP ~ ;00 COMrm ERR MESS1lGES • . , 

; SET DISK SECrOR NUMBER • . 
I 

SETSEC: MOl AL£.. 
STA SJ:X'l' 
RET 

;GET SECI'OR NUMBER. 
; PUT AT SEer #: ADDRESS. 
; RE'lURN FRCM SE'ISEC. 

~ SET DISK mA ADDRESS. 

krrr.m.: MOl H,B ;MOV'E B&C '10 H&L. 
r!Dl L,C 
SHLD Il>1AADD ;PUT AT rnA ADR ADDRESS. 
RET ; RE'lURN FRCM SE'!DJfA. 

~ HDLD - GET HEAD-LQlID BIT IF REQUmED. 

lmLD: LDA HLSF ;GET HEAD-LQlID FIJIG. 
ORA A ;IS A = ZERO? 
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SC54 CA655C 
SC57 2F 
SC5S 32BF5D 

SC5B ooF9 
5C5D D3FB 
SC5F 3El6 
SC61 D3FS 

5C63 DBFC 

SC65 DBFS 
SC67 EX>20 
5C69 3ED4 
5C6B CS 
5C6C 97 
5CGD C9 

SC6E 32C'A5D 
SC71 3EDO 
5C73 D3FS 
SC7S E3 
SC76 E3 

SC77 21\BBSD 
SC7A 3ABASD 
SC7D D3FA 
SC7F CDSOSC 
SCS2 C9 

SCS3 3EDA 

SCS5 0680 
SCS7 CDGE5C 
SCSA BO 
SCSB D3FS 
SCSD ooFC 
SCSF B7 
SC90 F29ASC 
SC93 DBFB 
SC9S 77 
SC96 23 
SC97 C38D5C 
SC9A ooFS 

JZ HDLD1 ; HOP IF SO. 
Q1A ; SET A = O. 
STA HLSF ;SET FLAG = 0 IF Nor. . , 

; IF CHAt\GIN:; 'ID A NEW DRIVE, PERFORM A SEEK 
; 'IO 'IHE SAME 'IRAQ{ 'IO PU...(lrV 'IHE HEAD 'ID UN:..OAD. 
; 

IN 'IRAQ{ ;GET PRESENT '.mACK 
CllT DDATA ; AND TELL CCN'lRCLLER 

lli~ f5cMH+STPRA;SEND IT;~~~CLLER 
IF Nor rnACN'IL 
IN WAIT ;WAIT FOR IN'IRQ 
ENDIF 

IF DMACN'IL 
CALL SLOOP ;USE rnA OlEO< PORI' 
ENDIF 

HDLD1: IN DSTAT ;READ 1771 STATUS. 
; LCXl< AT HL BIT. ANI 20H 

MVI A,4 
RZ 
roB A ;HEAD IS LOADED 
RET ; RE'lURN FRCM HDLD. 

IF Nor Ll-1ACN'IL 
DSKSET: STA ER<NT ;SAVE RE'IRY COOJNI' 

MVI ~I.Qp'OH ;CAUSE IN'mP 

; 

CllT 1JUJ1Vl 
X'lliL 
XTHL 
ENDIF 

IF IN'IRP 
DI 
ENDIF 

IF Nor Ll-1ACN'IL 
LHLD IWW>D ; STARTIN:; ADDREES 
LDA SECI' ;GET SECroR NUMBER 
CllT SECI'P ;TELL CCN'lRCLLER 
CALL HDLD ;CHEO< FOR HEAD LQ\[)ED 
RET 
ENDIF 

; READ 'IHE SECroR AT SECI', FRCM 'llIE PREEENT 'IRAQ{. 
; USE STARTIN:; ADDRESS AT mAADD. 

kAn: MVI A,Rl'CNT ;GET RE'mY COONI'. 
RRE'IRY: 

READE: 
RLoop: 

RDDONE: 

IF DMACN'IL 
LXI B,SODOH 
LXI !?/.1Q..~OH 
CALL lJ1'II&(W 

ENDIF 

IF IN'IRP 
DI 
ENDIF 

IF Nor Ll-1ACN'IL 

; FLOPPY REAQ,-1:ORCE IN'illP. 
• DMA READ tlY'!'1!,; COONI'. 
;COMK>N READ/WRITE RCllTINE. 

; IF INTERRJPl'S ALLCWED, 
;DIBABLE '!HEM HERE. 

MVI ~&QH ;FLOPPY READ COMMAND. 
CALL ~~ET ; SET UP DISK <nrmCLLER 
ORA B ; SET READ COMMAND 
OOT DCOM iSEND ~ '10 1771. 
IN WAIT ;WAIT FOR DRQ OR IN'IRQ. 
ORA A ; SET PUGS. 
JP RDOONE i I:X:NE IF IN'IRQ. 
IN DDATA i READ A DATA BYTE FRCM DISK. 
l"OJ M, A i PUT BYTE IN'ID MEIDRY. 
INX H i INCREMENT MEOORY POINTER. 
JMP RLOOP i KEEP READIt-l7. 
IN DSTAT iREAD DISK STA'lUS. 
ENDIF 

IF IN'IRP 
EI 
ENDIF 

; IF INTERRJPI'S ALLCWED, 
; ALLCW AGAIN HERE. 
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5C9C E69D 
5C9E C8 
5C9F COCB5C 

5CA2 3ACA5D 
5eAS 3D 
5CA6 C2855C 
5CA9 213B5D 
5CAC CD275D 

5CAF 7A 
5CBO E610 
5CB2 21325D 

~~~ 91275D 
5CB9 E608 
5CBB 21365D 
5CBE C4275D 

5CC1 21515D 
5CC4 CD275D 
5CC7 3E01 
5CC9 FSl 
5CCA C9 

5CCB 57 
5CCC E610 
5CCE C8 

5CCF 3EC4 
5CD1 D3F8 

5CD3 DBFC 

5CD5 DBFB 
5CD7 47 
5CD8 DBFC 
5CDA B7 
5CDB F2E35C 
5CDE DBFB 
5CEO C3D85C 
500 DBF8 
5CE5 FSl 
5CE6 CAF2SC 
SCE9 COC3SB 
SCEC 3AB9SD 
~ ~~085C 
SCF3 D3F9 
SCFS C3EC5C 

SCF8 3EOA 

ANI 9DH 
RZ 
CALL ER<lIK 

IF TESTIN3 
LXI H, REX:NT 
INR M 
rtt:N A,M 
Q.1A 
OOT OFFH 
ENDIF 

LDA ERCNT 
OCR A 

;LOOK AT ERROR BITS. 
"RE'lURN IF NCNE. 
;QIECK FOR SEEK ERROR. 

iGET RD ERR COONI' ADDR. 
;CNE MJRE ERROR. 

JNZ RRE'lRY 
LXI H,.BQM$ 

ERMS3: CALL P~ 

;GET ERROR COONI'. 
iDECREMENT COONI'. 
iTRY 'ID READ AGAIN. 
• PRINT "READ ". 
;PRINT ORIGIN MESS1lGE. 

ERM&;1: 

" 

IF NO!' VIDEO 

~ t6~ 
LXI _!k ... RNM$ 
CNZ .J::1VItkj 

f!IDJ AlP 
ANI 8tl 
LXI !k ... CRCMffi 
CNZ p~ 
ENDIF 

i NEED l-DRE Rcx:M? 
iGET ERROR BITS. 

~ ~~rMT "~~~rg~ FOOND" 

iGET ERROR BITS. 
iIF BIT 3 IS HIGH, 
; PRINT "CRC ERROR • 

LXI H, ERRM$ i PRINT "ERROR." 
CALL PM$ 
MVI A,l i SET FOR PERM ERR M$. 
ORA A ;SET FI..llGS. 
RET 

; ER<lIK - ClIECK FOR REXDRD NO!' FOOND ERROR. 

kCHK: MOl D "A i SAVE ERROR BITS IN D. 
ANI 1 uH i IF ROCORD NO!' FOOND, 
RZ 

~QIECK FOR SEEK 'ID (l)RRECI' '!RACK, 

~K~~¥ I~J.~~SARY;SEND COMMAND 'ID 1771 
OOT 1JUJl¥l i'ID READ ADDRESS. 

IF Nor IlJIACN'IL 
IN WAIT iWAIT FOR DRQ OR IN'IRQ. 
ENDIF 

IF DMACN'IL 
CALL SLOOP 
ENDIF 

IN DDATA 

0IKS2: W' ~~ 
ORA A 
JP QIKS3 
IN DDATA 
JMP ClIKS2 

CHKS3 : IN DSTAT 
ORA A 
JZ ClIKS4 
CALL HG1E 

0IKS5: LDA 'IRK 
JMP SEEK 

CHKS4: MOl fu? __ 
OOT '.ll:{Al;K 

i READ mE 'mACK ADDRESS. 
iSAVE IN REGISTER B. 
iWAIT FOR IN'lRQ. 
;SET FI..llGS. 
i IX:NE Wlm READ ADR OP. 
; READ ANGIHER BYTE. 
ioo IT lGAIN. 
iREAD DISK STATUS. 
iSET FI..llGS. 
i READ ADR CI< IF O. 
;aIHm'VISE, HG1E FIRST. 

iUPDATE '!RACK REGISTER. 

JMP ClIKSS i RE'lURN FRCM ERCHK. 

~ WRITE '!HE SECroR AT SECl'L.J:~L '!HE PRESENT '!RACK. 
i USE STARTIN3 ADDRESS AT 1J.VlAAlJD. 

~: MVI A,R".OCNT iGET RE'lRY COONI'. 
WRE'lRY: 

IF DMACN'IL 
LXI B OAODOH ;FLOPPY WRIT~-1PRCE IN'lRP 
LXI D~08080H iDMA WRITE, tsY'l',t; COONI' 
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CALL DMARW 
ENDIF 

IF Nor Il1ACN'IL 

;COMIDN RaJTINE 

5CFA 06AO 
5CFC CD6E5C 
5CFF BO 
5DOO D3FS 
5D02 DBFC 
5D04 m 
5D05 F20F5O 
5DOS 7E 
5D09 D3FB 
5DOB 23 
5DOC C3025D 
5DOF DBFS 

MVI BLOAOH ;WRITE COMMAND 
CALL D::;KSRl' 

5011 E6FD 
5D13 CS 
5D14 ax:B5C 

5D17 3ACA5D 
5DlA 3D 
5DIB C2FASC 
5DIE 21435D 

502l CD2750 
5D24 C3AF5C 

WRITE2: 
WLOOPl: 

WDONE: 

ORA B 
OUT OCOM 
IN WAIT 
ORA A 
JP WOONE 
rtOJ A M 
ClJT DDATA 
INX H 
JMP WLOOPI 
IN DSTAT 
ENDIF 

IF IN'IRP 
EI 
ENDIF 

ANI OFDH 
RZ 
CALL ERCllK 

IF TEST IN; 
LXI H,WECNT 
INR M 
fIrJ.J A,M 
CMA 
ClJT OFFH 
ENDIF 

LDA ERCNT 
OCR A 
JNZ WRElRY 
LXI H,wrng; 

IF Nor VIDEO 
CALL PMS:; 
JMP ERMS:il 
ENDIF 

IF VIDEO 
JMP ERMS:i 
ENDIF 

;WAIT FOR READY. 
;SRl' FLP.GS. 
;HOP ClJT WHEN I:X:NE. 
;GET BYTE FR01 MEM. 
;WRITE CNIO DISK. 
; INCREMENT MEM Pm. 
; KEEP WRITTIl;. 

;IF INTERRJPl'S ALLOVED, 
; ENABLE !GAIN HERE. 

;LOCK AT 'lHESE BITS. 
; RE'ItI~ IF NO ERR. 
;CHOCK/CORRECl' SEEK ERR. 

; IF TESTIOO FOR ERRORS 
;GET ADR OF WRITE ERR Cl'R. 
;ooE OORE WRITE ERROR. 

;GET ERROR COONI'. 
;DEffiEMENT COONI'. 
;TRY ro WRITE !GAIN. 
; PRINT ''WRITE ". 

; NEED MORE RC01? 

;00 C()MM)N MESSPGES. 

;WE NEED A RE'IDRN. 

; 
; PRINT 'lHE MESSPGE AT H&L UNI'IL A ZERO. 

5D27 7E 
5D2S m 
5D29 CS 
5D2A 4F 
5D2B CDFF5A 
5D2E 23 
5D2F C32750 

; 
PMSG: 

; 

M(JJ A,M 
ORA A 
RZ 
MCN C,A 
CALL cooor 
INX H 
JMP PMSG 

; CBIDS MESS!GES . , 
IF Nor VIDEO 

5D32 49442000 RNMffi: DB • ID I ° 
5D36 435243200OCRCMOO: DB 'CRC r ,0 

ENDIF 

"GET A CllARAcrER. 
;IF IT'S ZERO, 
;RE'IURN. 
iaIHmvISE, 
;PRINT IT. 
; INffiEMENT H&L '
;AND GET ANaIHlli. 

; NEED MORE RC01? 

5D3B ODOAS26561RDMSG: DB ODH,OAH, 'Read ',0 
5043 ODOAS77269WJ.Mg;: DB ODH,OAH, 'Write ,0 
504C 426F6F7 420B'IMOO: DB 'Boot' 
5D51 4552524F52ERRMS3: DB 'ERROR. ' ,0 
5D5S ODOAS36565SI{Mgi: DB ODH,OAH, Seek 'rO 
5D60 ODOMD6F75MN'lMS:i: DB ODH,OAH, 'Mount ,0 
5069 OD0A546172SMS3: DB ODH,OAH 'Tarbell' 
5D73 3234 DB MSIZE/16+'o' ,MSIZE OOD 10 + '0' 
5D75 4B2043504D DB 'K CPM Vl.4 of 7-14-S0' 
5D8A ODOA DB ODH,OAH 

IF TARBELL ; IF USIOO TARBELL CIU. 
DB 'Tarbell CIU, I 

ENDIF 
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5D8C 5374616EXi4 

5095 5645522E 

IF STD ;IF STANDARD I/O, 
DB 'Standard' 
ENDIF 

IF MSI02 ;IF MITS 2SIO, 
DB '2SIO' 
ENDIF 

IF ISI02 ;IF IMSAI SI0-2, 
DB 'SI0-2' 
ENDIF 

IF TUART 
DB ''l'uart' 
ENDIF 

IF SeLa; 
DB 'SOlos' 
ENDIF 

IF VDM 
DB 'VDM I 

ENDIF 

;IF TUART, 

; IF PROC TECll SCLa;, 

; IF PROC TEO! VIM, 

IF FLASH ; IF VG FLASHWRITER, 
DB 'Flasbwriter' 
ENDIF 

IF VB! ; IF SSM vm -B, 
DB 'VBl I 

ENDIF 

IF DUBSID ;IF DOUBLE-SIDED, 
DB 'Double-Sided I 

ENDIF 

IF DUAL 
DB 'Dual' 
ENDIF 

IF DMACN'lL 
DB 'DMA' 
ENDIF 
DB 'VER. I 

;IF DUAL DRIVE, 

;IF US:m; DMA a:mReL 

5D99 ODOM86F77 DB ODH,OAH, 'How Many Disks? ',0 

5DAC 0002 

5DAE EXi80 

5DBO C2ACSD 

: WRITE A OIARACl'ER CN LISTIro DENICE. 

_ LIST: 
IF LS'lNUL 
MVI A,ODH 
CMP C 
JZ LINUL 
ENDIF 

IF LSTPJ\G 
MVI A,OAH 
CMP C 
JZ LlNUIJ 
ENDIF 

;IF NULLS OR PJ\G:ill2, 
"IF IT'S A CR 
1'IHEN HOP OOT' 'IO 
; NULL RaJTINE. 

;IF PJ\G:m; 
;GET A LINEFEED 
;DOES IT MA'lUI? 

L'lBSY: IN LsrAT iREAD LISTER Sl'A'IUS. 

IF NO!' TARDEL 
ANI LRBIT ;LOCt< AT READY BIT. 
ENDIF 

IF TARDEL 
ANI 81H ; MASK 
XRI 81H 
ENDIF 

IF TARDEL OR ROYLO ; IF READY WHEN LCli, 
JNZ L'IBSY ;LOOP TILL LaV. 
ENDIF 

IF NO!' TARDEL AND RDYHI ;IF READY WHEN HIGH, 
JZ L'IBSY ;LOOP TILL HIGH. 
ENDIF 
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SDB3 79 
SDB4 D303 
SDB6 C9 

SDB7 C9 

SDB8 C9 

SDB9 
SDBA 
SDBB 

SDBD 

SDBE 
SDBF 

rtOl A,C iGET DATA BYTE. 
mT LDATA i PRINT IT. 
RET ; RE'IURN FRCM LIST. 

IF LS'lNUL OR LSTPllG i IF NULLS OR PllG ThG, 
LINUL: ruSH B ·SAVE B&c. 

MVI B. (LNJLL MID OFFH) +1 ;GET NULL COONI' 
LINULl: CALL LilBSY ;PRINT (CR FIRsr) • 

MVI C,O ;GET NULL QIAR. 
OCR B ;DEffiEMENT COONl'ER. 
JNZ LINULl ; 00 NEXT NULL. 
JMP LINUL2 ; EXIT '!HE RmTINE. 
ENDIF 

IF LSTPllG ;IF LIST DE.V. PAGThG, 

LlNUL3: rnr kNT ~~~L~~~~ COONI'. 
INR A i INffiEMENT IT. 
STA LFCNT • SAVE IT BACK. 
CPI LIN~(LIN~II~ FbFID OF PllGE? 

~.P ;~OP ¥F Ndi kK· 
XRA A ; SET LF CmNI' = O. 
STA LFCNT 
MVI B, (LINOlT/ll) +1 ;BE'lWEEN PllGES. 

NOrEOP: MVI C.t2AH iGET LINE-FEED CODE. 
LSTPAl: CALL L'mSY ; PRINT LINE-FEED. 

OCR B iDEffiEMENT LF COOmER. 
JNZ LSTPAl ;00 NEXT LINE FEED? 
FIDIF 

IF LSlNUL OR LSTPllG ;IF NULLS OR PllGThG, 
LINUL2: POP B ; RES'IDRE B&C. 

rtOl A, C ; RES'IDRE A. 
RET ;RE'IURN FRCl1 LIST. 
ENDIF · , ; rutDI PAPER TAPE. 

futDI: RET ; RE'IURN FRCl1 rutDI. · , i NORMALLY USED 'ID READ PAPER TAPE. 

kAoER: RET ;RE'IURN FRCM READER. 

~NarE: AS '!HERE ARE CNLY NINE SECl'ORS 

~~m~EJ;g~3sI~EFO~rIWh~EfgfNT~Efirn Too (1) , 
;GREATER '!HAN '!HE CBIOS STARTThG ADDRESS + 047F (HEX). 
;THIS WILL NORMALLY BE XE7F (HEX). 

~ BIOS SCRA'lCH AREA. 

1m<: DS 1 ;CURRENT 'IRACK NUMBER. 
SECI': DS 1 iCURRENT SECl'OR NUMBER. 
mAADD: DS 2 ;DISK TRANSFER ADDRESS. 

~ THE NEXT SE.VERAL BYTES BE'lWEEN STARTZ AND 
; FIDZ, ARE SET 'ID ZERO AT COLD Boor TIME. 
; 
STARTZ: ; START OF ZEROED AREA. 
DISKNO: DS 1 ;DISK NUMBER (TO CP/M) • 

· , 
IF TESTnt; 

; ERROR COONl'S. '!HESE LOCATIONS KEEP TRACK OF '!HE 

; ~~/'b~~ONnr.T ~~RAR~~Tm¥Z~cR:y 
; WHEN A COLD-START IS PERFORMED BY '!HE BOCXJl'S'lRAP. 

kcm: DS 1 ; READ ERROR COONI'. 
WECNT: DS 1 ;WRITE ERROR COONI'. 
SECNT: DS 1 ;SEEK ERROR COONI'. 

ENDIF · , 
; SPECIAL E'LPGS. 

tooCJI'F: DS 11 
HLSF: DS 

iNo-PRINT FIJIG (WHEN FF) • 
; HEAD-LOAD SELECr E'LPG. 
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5DCO 
5DC4 
5DC8 

5DC9 
5DCA 
5DCB 
5DCC 
5DCD 
5DCE 
5E4E 

B> 

IF LSTPAG 
LFCNT: DS 1 

ENDIF 
;PAGn;(; LINE-FEED COONI'. 

~ TRTAB - DISK TRACK TABLE - PRESENT OOSITION CF 
; HEADS FOR UP 'IO 4 DRIVES. 

1RTAB: DS 4 
DRVFLG: DS 4 ; DRIVE PUG BYTES FOR 4 DRIVES 
DENS: OS 1 iCURRENT DRIVE PUG BYTE . , 
; VDM srnA'IQI AREA. 

hmZ: 
IF VIDEO 

VDMP: DS 2 
ENDIF 

tmsKS: DS 1 
ER<Nr: DS 1 
SER<Nr: DS 1 
LA'IQI: DS 1 
cr.A'IQI: DS 1 
DBUFF: DS 128 

END 

;END OF ZEROED AREA • 
• IF VIDEO BOARD IN 
;VIDEO aJRSOR OOSITION. 

;NUMBER OF DISKS. 
; ERROR COONI' FOR RElRIES. 
; SEEK RE.'IRY COONl'ER. 
iNEW CODE FOR LA'lCH. 
• CURRENT CODE IN LA'IQI. 
; DENSITY SELEX.:T BUFFER 



0000 = 
FFFF = 

0018 = 
0000 = 
0000 = 
0000 = 
0000 = 
0000 = 
0000 = 
GalA = 
OOIA = 
OOFS = 

ooro = 
OOEl = 
OOES = 
OOFB = 
OOF8 = 
00F9 = 
OOFA = 
OOFB = 
DOFe = 
OOFe = 
OOFD = 
COFF = 
0019 = 
leOO = 
4500 = 
SAnD = 
0033 = 
OOOA = 
0000 

; 
i TARBELL ELECl'RCNICS CP/M COLDSTART L(w)ER 
; VERSION OF 7-3-80. 
; -
~ ~~t~t~ ~g~ ~drggtf~ig;tlbr~~trom TRK 1 
; Modified for Tarbell CPU Card - 7-3-80. 
; G.W.Mulchin 
i Tarbell Electronics 

- 6-5-80. 

i------------------------·------------------------------
; Copyright (c) 1980 Tarbell Electronics 

L* NOI'E ** 
The equate for Daubl e Densi tv (IX:X.JBDEN) rust only be 

; set true for a disk which is formacted in double density only 
i and one which you wish to P\lt an operating system on tOt 
; Otherwise, leave it false ~f you are builaipg an operating 
; system on to a single density formatted disk. 
i 
; THIS PRffiRAM IS LaIDED AT LOCATION ZERO BY '!HE BCXJIS'lRAP PRffiRAM, 
i AND EXEOJTED. ITS PURroSE IS 'It) LaID AND EXEOJTE 'lHE CP/M DISK 
i OPERATrn:; SYSTm AT 'lHE 'lOP OF THE MEIDRY IN USE. 
i 
FALSE IDuU 0 ; DEFINE VALUE OF FALSE. 
mUE m N)T FALSE ;DEFINE VALUE OF TRUE. 

~********* THIS IS 'lHE AREA 'lO MAKE CHANGES IN ******************* 
.********* FOR DIFFERENT SYSTEM CONFIGURATIONS ******************* , ** 
l1sIZE mU 24 iMEIDRY SIZE IN DECIMAL KB. ** 
TARBELL EQU FALSE iTRUE IF USrn:; TARBELL CPU. ** 
DUBSID mu FALSE iTRUE FOR IXXJBLE SIDED SYSTEMS. ** 
DELTA U FALSE iTRUE IF USrn:; DELTA cru CARD ** 
IXXJBDEN: U FALSE ;TRUE IF IXXJB. DEN DISK. ** 
DMACNTL EQU FALSE iTRUE IF USrn:; Il1A CCNIRCL ** 
BASE EQU 0 iTARBELL 1/0 roRI'S (00 or 10 HEX) ** 
SPI' EQU 26 ;NUMBER oF SECI'ORS PER '!RACK. ** 
DDS EQU 26 ;sectors in trk 1 L (Range = 26 to 51) ** 
DISK EQU OF8H iDISK PORT BASE ADuRESS. ** 
• ** 
~***************************************************************** , 
; 

10 
MMENB 
MEMMllG 

ADRO 
WCTO 
CMND 
OCOM 
DSTAT 
'!RACK 
SECI' 
DATA 
WAIT 
OCONT 
DMAQIK 
PANEL 
SDS 
CBASE 
CPMB 
BCXJ.rE 
NSECl'S 
RTCNT 
; 

~oor: 

rvn:.OOP: 

IF TARBELL 

mu BASE 
U IOI-IO 
U BASE+32 

ENDIF 

;i/o ports on tarbell ~. 
;memory management enable port. 
;memory management port. 

EQU OEUH ;DMA ADDRESS roRT. 
EQU OElH ;DMA WORD COONI' PORT. 
EQU OE8H iDMA COMMAND PORT. 
mU DISK iCOMMAND PORT. 
EQU DISK iSTA'lUS PORT. 
mU DISK+I ;TRACK PORT. 
EQU DISK+2 ; SECI'OR PORT. 
mU DISK+ 3 ; DATA PORT. 
EQU DISK+4 ;WAIT PORT. 
EQU DISK+4 ;CONTRCL PORT. Iu DISK+S ;DMA CHEa< PORT. 

U OFFH ; front pcmel machines. 
U 25 i"always 25 sectors to read in trk 1. 
U (MSIZE-17)* 024 

EQU CBASE+2900H;START OF CPi 

U 80S + DDS ; SEcroRS OF CP M. mu CBASE+3EUOH;COLD Boar Y POINT. 

U 10 ;NUMBER OF R YS~ 

OR; a ; START OF L(w)ER. 

IF 
aJT 
LXI 
MVI 
MOV 
ORA 
STA 

TARBELL ; IF US:W; TARBELL cm 
MMENB ; ENABLE MEIDRY MANPGEMENT. 
D,lOOOH ~ • .lCOONl'=16, DATA BYTE = a 
c,MEMMAG t\NlJ OFFH 
A,E iGET ADDRESS VALUE 
C • MAKE 1/0 PORT VALUE 
r-DUTtl ;MODIFY PORT CN '!HE FLY 
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... 
KN A,E ;GET INIT VALUE. 
0fA ;FLIP IT FOR RAM CN cm 

MJUT: OUT BASE ; PUT IT 'ID RAM CN cm 
INR E ;BUMP DATA VALUE 
OCR D ;DECREASE COONI' 
JNZ MLOOP ;LOOP 16 TIMES. 
ENDIF 

; • 
IF DELTA ; IF USm:; DELTA cm. 
MVI A,l ;GET A 1 IN REG A. 
OOT 9 ; AND DISABLE em RG1 SLO!'. 
ENDIF . , 

0000 lEOA MVI E R':OCNT ;GET REIRY COONI'. 
0002 310001 BLOOP: LXI SPCl00H .~STACK POINTER. 
0005 210045 LXI H, PMB ;CP M STARTS HERE. 
0008 1633 MVI D, NSECTS ; ER OF SECroRS 'ID READ. 
OOOA OE02 MVI C,2 ; SECl'OR NUMBER. 
800C 0604 RN'lRK: MVI ~ ;FOR HEAD LOAD. 

OOE CD2900 RNSEC: CALL ; READ FIRST SECroR. 
0011 15 OCR D ;IF DONE 
0012 CA005A JZ BCm'E ;GO 'ID C~. 
0015 0600 MVI B,O • FOR 00 EAD LOAD. 
0017 OC INR C ; INCREMENT SECl'OR COONI'. 
0018 79 KN A,C ;OONE WI'lH 
0019 FEIB SECCMP: CPI SPI'+l iTHIS 'IRACK? 
001B DAOEOO JC RNSEC ; IF NO!', READ NEXT SECroR. 

-, IF DOOBDEN AND NO!' DUBSID 
MVI AflEDS + 1 ;number of sectors to read on trk 2. 
STA S CMP+{ ;rnodi~sector coWsre value. 
MVI ~ -GET IXXJBLE D SITY CODE 
OOT W. T ;SET LA'lCH FOR D.DENSITY 
ENDIF 

IF NO!' DUBSID 
001E 3E5B J.VJ.VI A,5BH ; STEP COMMAND. 
0020 D3F8 OOT OCOM ;ISSJE IT. 
0022 DBFC IN WAIT ;WAIT UNI'IL DeNE. 

ENDIF 
-, 

IF DUBSID ;IF DClJBLE SIDED SYSTEM. 
J.VJ.VI ~f.m ;SIDE SELECT COMMAND. 
OOT ;ISSJE IT. 
ENDIF 

; 

88~~ 8r6e00 
J.VJ.VI • ; SECl'OR NUMBER. 
JMP ; READ NEXT ':mACK • . , 

READ: 
IF DMACN'lL -IF USm:; mA CCNIRCL. 
J.VJ.VI ~H ; SET UP FOR <lIAN 0 REO. 
OOT 
MVI A,7FH ;COONI' FOR 128 BYTES 
OOT WCI'O 
MVI ~~H ; READ COMMAND 
OUT 
w:N A,L ;GET LClV ADDRESS BYTE 
OOT ADRO 
lJ'OJ ~O ; HIGH ADDRESS BYTE 
OOT 
ENDIF 

-0029 79 
, 

lJ'OJ ~E8r ; SECl'OR IN A. 
002A D3FA OOT ;SET SECl'OR REGISTER. 
002C 3E88 MVI A,88H ;COMMAND FOR READ. 
002E BO ORA B ;GET HEAD LOAD BIT. 
002F D3F8 OOT DCOM ; ISSJE COMMAND. 

; 
IF NO!' I:MACN'lL;IF NO!' USm:; mA CCNlROL. 

0031 DBFC RLOOP: IN WAIT iWAIT FOR DRQ. 
0033 m ORA A ;SET FLlGS. 
0034 F23EOO JP <lIECK ;JUMP IF DONE. 
0037 DBFB IN DATA ;READ DATA. 
0039 77 r!Ol M,A ; PUT IN MEMORY. 
003A 23 INX H ; INCREMENT POINTER. 
003B C33100 JMP RLOOP iLOOP UNI'IL DONE. 

ENDIF 
; 

IF OMeN'lL 
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FILE: 2ABIOS24 PRN PAGE 001 

FFFF = 
0000 = 

0018 = 
0000 = 
0000 = 
0000 = 
0000 = 
FFFF = 
0000 = 
0000 = 
0000 = 
0000 = 
0000 = 
0000 = 
0000 ::: 

0000 ::: 

0000 = 
0000 ::: 

0004 = 

0000 ::: 

0000 = 
0001 = 
0002 = 
0002 = 
0003 = 

2AB/OSZQ. PR}J 

;-----------------------------------------
; CP/M BASIC INPUT/aJTR1T OPERATJ}(; SYSTEM (BIOS) 
; TARBELL ELOCTR<).l;l;~ 

; 2.X VERSlOO CFlliJ-ii) 
; Copyright (c) 1980 Tarbell Electronics 

;------------------------------------------
1 This bios module is the cm V2.X Auto Select Bios. 
; This bios reads single or double density disk. 
; The Double density disk contains 51 sectors/track, 
; 77 tracks. Track a = sir~le density, Tracks 1 - 76 
; are double density at 51 sectors per track. 
; Note: If you leave rft1ACN'IL false, you must have a CPU 
; which runs at 4 PfIz to run double density. 
; This bios now supports double sided single/double density. 
; WIS SECI'ION DEFINES '!HE I/O PORI'S AND STA'IUS BITS. 
; BY SETI'IN3 '!HE PROPER VALUES FOR 'lHE mU Sl'ATDtENTS, 
; THE I/O MAY BE roro1ATlCALLY REXnWIGURID ro FIT r-osT 
; SITUATIONS. WE mUE AND FALSE (NES CCNIRCL roIDITIONAL 

ASSElIJBLIES CF DIFFERENT SECI'IOOS CF I/O RaJTINES 'ID FIT 
; DIFFERENT INTERFACE REQUIREMENTS • . , 
mUE mu OFFFrn 
FALSE mu WI' mUE 

;DEF1NE VALUE CF TRUE. 
;DEFINE VALUE CF FALSE. 

; 
.*************************************************** , 
; *** THIS BffiINS 'TI1E AREA WHIOl REQUIRES QfAU:;ES *** 
;*** FOR DIFFERa1T CONSOLE I/O SYSTEMS *** 
.*************************************************** , 
; 
rlSIZE mU 24 ;MEr,10RY SIZE IN KBYTES. 
1NTRP mu FALSE ;TRUE IF IN'I'ERRJPrS ALrmrn. 
TARBELL mU FALSE ;'ffiUE IF USIN3 '!HE TARBELL Z-80 cro. 
IOBASE mU 0 ;BASE 10 ADDR FOR TARBELL cru (0 or 10 hex). 
TIMER EQU FALSE iTRUE IF USnx:; cro TIMER (Tarbell cro board). 
STD mU mUE ;'ffiUE IF SrANDARD I/O. 
r-lSI02 EQU FALSE ;'ffiUE IF MITS 2SIO. 
VDB8024 m.U FALSE ;TRUE IF USIN3 VDB-8024 BOARD. 
DELTA EQU FALSE ;TRUE IF USHl; DELTA PRmuCl'S cro. 
1S102 EQU FALSE ;'ffiUE IF IMSAI SI0-2. 
TUART B)U FALSE ;'ffiUE IF CRG1EMCO TUART. 
VIDEO B)U FliliSE ;TRUE IF USlll; A MErlORY t1APPED VIDEO. 
ornER B;2U FNJSE ;TRUE IF SCME'TIUN3 ELSE. 
SOLCS mU FALSE ; TRU E IF PROC rl'ECII SOLC6. 
DUBSID EX;2U FALSE ;TRUE FOR lXlUBLE SIDED DRIVES (1 logical drive). 
IX1AQ~'IL EQU FALSE ;TRUE IF USIN3 a1A CCl-rrnCL. 
NDISK mU 4 ;DEFINES 'lHE NUMBER DRIVES IN SYSTEr1. 
; 

IF VIDEO ; IF USIN3 A VIDEO BOl\RD 
OUTADDR B)U a ;FUT aJTFUT ADDRESS HERE 

ENDIF 
; 

IF NOT 5a..CS AND Nor TARDEL ; IF NO"f PROC TEO:I SCLCS, 
CSTl\T mu a ;CCl~SCLE Sl'A'IUS FORT'. 
CCON mu a ; CCNSCLE CC>MMND FORI'. 
illATA EQU 1 ;ca~SCLE DATA FORI'. 
LSTl\T B;2U 2 iLIST STA'IUS rom:'. 
LCor·l lX)U 2 ; LIST COt 'IT 1l.".T-IDFORT • 
illATA EQU 3 ;LIST DATA FOH'l'. 

EtIDIF 



FILE: 2ABIOS24 PP-N PAGE 002 

0000 = 
0010 = 
0000 = 
0000 = 
0000 = 
0042 = 
0000 = 
0002 = 
0000 = 

FFFF = 
0000 = 
0000 = 

CONUL EQU 
CNULL EQU 
LS'INUL EQU 
LNULL EQU 
LSTPAG EQU 
LINCNT EQU 
HLAB EQU 
SI'PRAT EQU 
DUAL EQU 

FALSE 
16 
FALSE 
a 
FALSE 
66 
0 
2 
FALSE 

iCCNSCLE NULLS? 
iCCNSCLE NULL COONl'. 
; LIST DEVICE NULLS? 
;LIST NULL CCUNl'. 
;LIST DEVICE PAGI~? . 
;LINES PER PAGE. 
; 8 FOR lID LD AT Bill OF SEEK. 
;RATE 0=3ms,1=6HS, 2=10MS, 3=20r1S. 
;TRUE IF DUAL HEADED (2 HEADS KNIN3 'IDJE'IRER). 

; 
.******************************************************* , 
; *** THIS IS 'IRE END OF 'mE AREA WIHOl OORMALLY NEED *** 
; *** BE OIAN:;ED FOR MJST crnSCLE I/O SYSTEMS *** 
.******************************************************* , 
; 
IDYLO 
IDYHI 

EQU 
EQU 

SID OR SCLC6 OR aIHER ;STNlUS READY WHEN LCJtV. 
NJT ROYLO 

TARDEL EQU TARBELL OR DELTA ;IF usnx; TARBELL OR DELTA CPU. 
; 

CCOf.l 
CST AT 
CDATA 
LCOM 
LSTAT 
LDATA 

IF TARDEL 
mu lOOASE+ 1 
mu lOOASE+ 1 
mu IOBASE+O 
mu lOOASE+3 
EQU lOOASE+ 3 
mu lOOASE+ 2 
ENDIF 

;IF usnx; TARBELL OR DEL'I'A cro 
; COOSCLE COMMAND PORT 
; COOSCLE STAWS PORT ( OlAN A.) 
;COOSCLE DATA PORT 
; LIST CCX1MAND PORT 
;LIST STAWS PORT (OlAN B.) 
;LIST DATA PORT 

; 
IF TIMER AND TARBELL ;~ruST BE usnx; TARBELL cro. 

· , 
; TIMER EQUATES 
· , 
T010 EQU 
TOU EQU 
ID12 mu 
'101ND mu 
IMASK mu 
CN'lRO mu 
CN'lRl mu 
CNm2 EQU 
RLWORD mu 
RLHBYTE EQU 
RLLBYTE mu 
cmRLT mu 
BINARY mu 
BCD mu 
lC)EO mu 
MDE1 mu 
lC)E2 EQU 
KDE3 mu 
MDE4 mu 
KDE5 EQU 

• , 
moIF 

ICBASE+4 
ICBASE+5 
ICBASE+6 
ICBASE+7 
ICBASE+8 
OOOOOOOOB 
01000000B 
10000000B 
00110000B 
00100000B 
00010000B 
OOOOOOOOB 
OOOOOOOOB 
00000001B 
OOOOOOOOB 
00000010B 
00000100B 
00000110B 
00001000B 
00001010B 

IF SCLOO 
CS!rAT 
KBD 
CLROCR 
OCRN 

; 

EQU OFAR 
mu OC02aJ 
mu OCODSH 
EQU OC054H 
moIF 

IF NOr SCLCS 

; TIl-1ER OIAN 0 ADDRESS 
; TIMER OIAN 1 ADDRESS 
;TH1ER OIAN 2 ADDRESS 
;TIMER COl~ PORT 
; INTERRJPl' MASKI~ PORT 
;counter 0 
;counter 1 
;counter 2 
;read/1oad 1sb 1st, msb 2nd. 
; read/load msb only. 
;read/1oad 1sb only. 
;counter latching operation. 
;se1ect binary operation. 
;se1ect BQ) operation. 
;interrupt on ter:minal count. 
;programmab1e One-shot. 
irate generator. 
;square wave rate generator. 
;software triggered strobe. 
;hardware triggered strobe. 

; IF PROC TEXlI 9LCS, 
;cc.NSCLE STATUS roRl'. 
; SCLOO KEYBOARD. 
;CLEAR OCREm. 
; SCLOO aJTroT. 

iIF Nor PROC TEOI SCLC6, 
... 
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oom = rt1AP ElJU OEOIl i Of·lA 8i\sE ADDR ES S. 
OOFB = DISI, EDU OFBIl iDISK BASE ADDRESS. 

E:IDIF 

IF SCLa:; ; IF PROC TEOI SOLCB, 
Dr·1l\P EDU 0601l iDMl\ BASE l\DDRESS. 
DISK EDU 07BI-l i DIFFERtNT DISK PORTS. 

ErIDIF 
i 

OOEO = ADRO mu rt1AP+O i DMA l\DDRESS RFL PORT. 
OOEl = hlero mu l1-1AP+l ; Df'.1A WORD COONI' REI:; PORT. 
OOEB = Q.1ND EDU rtlAP+8 i Dr1A COHl-WID PORT. 
OOFB = OCOH fQU DISK i DISK COMHAND PORT. 
OOFB = DSTAT fQU DISK : DISK STA'ruS rom'. 
00F9 = '!RACK fQU DISK+1 i DISK TRACK PORT. 
OOFA = SEcrP fQU DISK+2 :DISK SECTOR roRT. 
OOFB = DDATA fQU DISK+3 ; DISK DATA roRT. 
OOFC = HAIT fQU DISK+4 i DISK WAIT roRT. 
OOFC = OCCNT El;2U DISK+4 ; DISK COO'rnOL roRT. 
OOFD = rt1AOlK mu DISK+5 ; Dr-1A alECK PORT. 
OOOA = RTCNT fQU 10 ; RE'IRY COONI'. 

i 
IF SID ;IF STANDARD I/O, 

0001 = CKBR fQU 00000001B ;KEYBOARD READY BIT. 
OOBO = CPTR EDU 10000000B :CCNS OJmJT ROY BIT. 

EtIDIF 
; 

IF HSI02 ; IF MTIS 2SIO, 
CKBR fQU 00000001B ;KEYBOARD READY BIT. 
CPI'R fQU 00000010B iPRINT READY BIT. 

ENDIF 

IF VDB8024 ;IF VDB-8024 BOARD. 
CKBR fQU 00000010B ;KEYBOARD READY BIT. 
CPm El;2U 00000100B ;CctlS ClJmJT ROY BIT. 

ENDIF 
; 

IF ISI02 
CKBR El;2U 00000010B iKEYBOARD READY BIT. 
CPI'R mu 0000000IB ;PRINT READY BIT. 

ENDIF 
· , 

IF TARDEL 
CKBR mu 00000010B :KEYBOARD READY BIT. 
CPI'R mu 0000000IB ;PRINT READY BIT. 

ENDIF 
· , 

IF WART ; IF CRCMEMCO WART, 
CKBR mu 01000000B ; KEYBOARD READY BIT. 
CPl'R mu 10000000B ;PRINT READY BIT. 

ENDIF 
; 

IF SCLOO : IF PROC TEO) &LOO, 
CKBR mu 00000001B ; KEYBOARD READY BIT. 
CPI'R mu 10000000B ;DUfW mu. 

ENDIF 
· , 

IF O'IHER : IF SGm'lHIN:; ELSE, 
CKBR mu 00000010B ;KEYBOARD READY BIT. 
CPl'R mu 10000000B :PRINTER READY BIT. 

ENDIF 

· , 
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443D C3C059 

59C0 
59C0 M' 
59C1 320300 
59C4 320400 
59C7 0611 
59C9 211950 
59CC 77 
59CD 23 
59CE 05 
59CF C2CC59 
5902 OB01 
5904 210844 
5907 7E 
5908 23 
5909 f!1 
59DA CADF5A 
59004F 
590E mUSB 
59El C3D759 

5MO 

· I 

; 

· I 

CALL ronN 
CALL crnIN 
CPI ODH 
MVI A,l 
JNZ ITl 
ENDIF 

IF SCLQ3 
CALL CI..RSCR 
ENDIF 

IF OOACNTL 
LXI H,~1A 
SHLD CMAENT+ I 
ENDIF 

i READ KEYBOARD. 
i READ KEYBOARD N;AIN. 
i IF Nor CARRIlGE-RE'IURN, 
: SLGI 'mE CI..cx:::K. 
iUNTIL A C'ARRIlGE-RE'IURN. 

;IF PRO:: TE01 SCLQ3, 
;CLEAR OCREEl~. 

; POINT 'IO Il1A RaJTINE 
; MODIFY BOO!' JMP ADDRESS. 

IF Tn-1ER AND TARBELL : IF USm:; TARBELL cro 
I1VI A,arI'RO+RLWORD+l<DDE2+BINARY ;INIT 8253 
ooT row ; SEND IT 'IO <n1MAND PORI' 
LXI B,33333 ;TIHE COJSTANT FOR 60 HZ 
HOI A,C 
OOT ro;o ; LS BYTE CF COONI' 
VOl A,B 
ooT ro;o ;11$ BYTE CF COONI' 

· , 
: 

ENDIF 

Jf-U> BOOI'F 

IF TARDEL OR ISI02 
IOINIT: DB OAAH,040H,OCEH,037H 

· , 
ENDIF 

;FINISH BOO!' 

IF WART ; IF rnCl1Er1ro 'IUART, 
BAUDRS: DB 94H,OC~1,0A2H,92H,88H,84H,82H,1 

· I 

ENDIF 

oro BIOS-64 
BOOI'F: XRA A 

STA IOBYTE 
STA (DISK 
MVI B, ENDZ-STARTZ 
LXI H, STARTZ 

P£XJIL: MOl M, A 
INX H 
DCRB 
JNZ P£XJIL 
IN Ol1\TA 
LXI H,$M&; 

PM&; : WJJ A, M 
INX H 
ORA A 

· , 

JZ GOCPM 
r-rJJ C,A 
CALL COOOT 
JMP PMOO 

oro BIOS 

; I/OJUMP~R 

;HIDE REST CF Boor HERE. 
; CLEAR OCRA'IQI AREA. 
:CLEAR I/O BYTE. 
; SEL~ DRIVE ZERO 
:GET LFHnli CF ZERO AREA. 
:GET SCRA'IQI ADDRms. 
;RJT ZERO IN MEMORY. 
; INCREMENT OOINTER. 
; OErnEMENT CXlJNI'ER. 
: LOOP TILL DCNE. 
;cr..EAR COOSCLE STA'IUS. 
; POINT 'IO SIGN CN. 
;GET A BYTE CF 'mE MESSN3E 
; BUMP MEMJRY OOINTER. 
;IS rr A ZERO? 
;YES, WE ARE IXr-m, JMP 'ID CPM. 
;NOPE, PRINT K>RE MESSN3E. 
;USE '!HE <nUl' RClJTINE. 
; AND LOOP TILL tx::NE. 

; START CF CBIOS mRUC'IURE. 

; '!HIS IS WHERE CPM CALLS WHFNEVER rr NEEDS 'IO 00 PNi INRJT/aJTroT 
; OPERATlOO. USER PRCGRAMS MAY USE 'mESE EN'IRY POIN'IS ALSO, BUr NOTE 
; THAT '!HE LOCATION CF '!HIS VECTOR (}J.AK;ES WI'll! '!HE MEMORY SIZE. 

- .... _--- .. _-----_._------------
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i 
5AOO C33A44 IX1AENT: JMP Boor iFRa'l SBoor LQl\DER,ml'\N}ED FOR IX'.1A. 
5A03 C3B151\ HBoarE: ,JrolP WBOOT iFR01 \'lARl'1 Boor. 
5A06 C3065B JHP CrnST iGlEO< CCNSCLE KB STA'ItJS. 
5A09 C3135B Jr1P canN iREAD CCNSa..E QIARACI'ER. 
5AOC C31ESB JrttP CONOT iWRITE CCNSOLE mARACI'ER. 
5AOF C30B5D ,JHP LIST i\'JRITE LIST:m:; mAR. 
5Al2 C3055D JMP RJtD-l ivlRITE ruf'OI alAR. 
5AlS C3055D JHP READER ;READ READER mAR. 
5Al8 C3B65B Jr1P Har1£: iHOVE DISK 'lD 'mACK ZERO. 
SAlB C329SB JrttP SELDSK ~SELECT DISK DRIVE. 
SAlE C3OC5B Jr;lcP SE':rrRK ;SEEK W 'mACK IN REG 1\. 
5A21 C32B5C JHP SE'ISEC ;SET SECTOR NUMBER. 
5A24 C33B5C Jt·1.P SE'IrMA ;SET DISK STARTlll:i ADR. 
5A27 C35F5C JMP READ ; READ SELECTED SEcroR. 
5A2A C3D65C JHP WRITE jvJRITE SELECrED SEcroR. 
5A2D C3FE5C Jro1.P PRSTAT i LIST STA'ItJS mEa<. 
5A30 C3305C JMP SECI'RAN i SECI'OR 'ffiANSLI\TE RaJTINE. 

THIS SECI'ION DEFINES '!HE 'mE DISK PARAMETERS 

5A33 = DPBASE mu $ ;BASE a' DISK PARANETER BLOCK 
5A33 97SAOOOO DPEO: Ilii xr.:ro ,OOOOH iTRANSLATE TABLE 
5A37 00000000 rn OOOOH,OOOOH iSCRATQI AREA 
5A3B 2A5D765A IJ;'l DIF'BUF, SDTAB+ 3 iDIR BUFF, PARM BLOCK 
5A3F C95DAASD Il'l CSVO ,NNO ;mEO<, N....I.£X VEcrORS . , 
5A43 975AOoao DPEl: rn XLTl,OOOOH 
5A47 00000000 [x>l OOOOH,OOOOH 
5A4B 2A5D765A IJ;v DIF'BUF ,DPBl 
5A4F 00SE05D Il'J CSVl,N.Nl 

; 
5A53 975AOOOO DPE2: rn XLT2,OOOOH 
5A57 00000000 Ilv OOOOH,OOOOH 
5A5B 2A5D765A rn DIRBUF,DPB2 
5A5F 375085E rn CSV2,ALV2 

; 
5A63 975AOOOO DPE3: IJd XLTJ,OOOOH 
5A67 00000000 rn OOOOH,OOOOH 
5A6B 2A5D765A rn DIRBUF,DPB3 
5A6F 6E5E4F5E rn aN3,ALV3 . , 

;THE FOLLGJIN:1 DESCRIBES IDE DISK RlYSlCAL NA'lURE, rum AS 
;SECI'ORS/TRACK,DIREC'IORY SIZE, ETC ••• 
;'lliE FOLLCWIN:1 TABLE DEFINES A SnGLE DENSITY DRIVE. 
; 

5A73 = ffiTAB: EQU $ ; CNE (F 4 DISK PARM. BLCXl<S 
5A73 00 DB OOH ;La; BYTE Sm:iLE DENSITY 
5A74 975A I:W XLW JUSE SooLE DENSITY TRANs:..ATE TAB. 
5A76 lADO I:M 26 ; SECroRS/TRACK 
5A78 03 DB 3 ;BLOCK SHIn' 
5A79 07 DB 7 ;BLOCK MASK 
5A7A 00 DB 0 ;EKTNT MASK 
5A7B F200 I:M 242 ;DISK SIZE - 1 
SA7D 3FOO I:M 63 ; DIRECroRY MAX. 
5A7F CO DB 192 ;ALLOCO 
SA80 00 DB 0 ;ALLOCI 
5A81 1000 I:M 16 ;OIEO< SIZE 
5A83 0200 I:M 2 ; NUMBER CF SYSTEl-t TRACKS 

; 
IF DUBSID tis using double sided drives. 

--~-~'~. --~~~~""~." .. 



t'ILE: 2ABIOS24 PRN PAGE 007 

Defines a Single density/ Double sided disk 

· , 

DB 02H 
Il'l XL'IO 
a-l 26 
DB 4 
DB 15 
DB 0 
Uv 242 
a-l 95 
DB 192 
DB a 
U'l 24 
a-l 2 
ENDIF 

;log byte daub sided 

iallrn 95 entrys for dire 

;THE FOLWlIN:i TABLE DEFINES A IXXJBLE DENSITY DRIVE. 
; 

5A85 01 DDTAB: DB 01H ilog byte daub den/sing sided 
5A86 0000 ON 0 i NO SECl'OR 'TRANSLATE TABLE. 
5A88 3300 lJd 51 i 51 SECl'ORS. 
5A8A 04 DB 4 i BLCXl< SH 1FT • 
5A8i3 OF DB 15 iBLCXl< MASK. 
5A8C 00 DB 0 i EXTENT MASK. 
5A8D EDOO a-l 237 iDISK SIZE -1 
5A8F 5FOO a-l 95 iDIRECroRY r.1AX. 
5A91 CO DB 192 iALLOCO 
5A92 00 DB 0 iALLOCl 
5A93 1800 Dd 24 ;CHECK SIZE 
5A95 0200 U'l 2 i NUMBER OF SYSTEM TRACKS. 

i 
IF DUBSID iif using double sided drives. 

· , 
Defines a Double density/Doub sided drive 

; 
DB 03H ;log byte and dub sided 
IlV 0 
U'l 51 
DB 5 
DB 31 
DB 0 
Ui 237 
rM 95 
DB 192 
DB 0 
m 24 
m 2 
ENDIF 

; 
i SECroR 'IRANSLATlOO TABLE 
; 

51>87 = xr:ro mU $ ; START OF TRANS. TABLE 
51>87 0107001319 DB 1,7,13,19,25 
S1>8C OSOBll1703 DB 5,11,17,23,3 
SMl 090Fl50208 DB 9,15,21,2,8 
SAN) OEl41A06OC DB 14,20,26,6,12 
5MB 1218040AlO DB 18,24,4,10,16,22 

; 
5A76 = OPB1 mU roTAB+3 ; mUIVALENT PARAMETrnS 
5A97 = XLTl mU XL'lU ; SAME 'IRANsr...ATE TABLE 

· , 
5A76 = DPB2 mU SYI'AB+3 
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SABI 318000 

SAB4 oroo 
5AB6 CD29SB 
5AB9 CDB65B 
5ABC 210000 
5ABF 22215D 
5AC2 22235D 
SACS 0611 
5OC7 Oro2 

SAC9 210044 
50CC 2217 50 
5ACF CD2B5C 
5AD2 C5 
5AD3 CD5F5C 
5AD6 Cl 
5AD7 C2005B 
SADA OC 
SADB 05 
5AOC C2CCSA 

5ADF 3EC3 

~1CN D,A 
DAD D 
POP D 

· , 
iGENERAL RJRroSE WAI'l' RaJTllJE. 

I1VI 
QJ'ILooP:OCR 

JNZ 
SLOOP: IN 

i 

RLC 
JC 
IN 
REI' 
rnDIF 

A,20H 
A 
QJ'ILoop 
{1>1A01K 

SLOOP 
DSTAT 

i NO'i" SET FOR H, L AnJUST. 
iADD IT 'ID H,L. 
i RE..S'roRE D, E 

iCOOm' VALUE. 

i LOOP TILL == ZERO. 
i aiECK FOR OPERATION rom. 
iBY LCXl(I~ AT BIT 7. 
iLOOP TILL BIT 7 = O. 
iQIECK AND RE.""WRN DISK STA'l"US. 
iRETDRN 'ID CALLER. 

;Warm-boot - Read the CCP back into memory. BOOS and BIOS 
;assumed still in memory. If they are not, a cold start will 
;have to be done to bring them back into memory. 
; 
~vBoar: LXI SP,80H ; SE'l' STACK POINTER. 

IF lI'JTRP AND NUl' [t·1AOl'ILi IF INTERruPT'S ALW'lED, 
EI ;ALLGV 'IHD1 HERE. 
ENDIF 

i 
IF LSTPAG ;IF LIST DEVICE PAGlt~, 
XRA A ;RESET LINE-FEED COONE. 
STA LFCNT 
ENDIF 

l1VI C,O ; SELECT DISK O. 
CALL SELDSK 
CALL HCME ; HOlE 'ill 'IPJ\CK ZERO. 
LXI H,O iclear h,l 
SHLD DRVF'I.£; iclear drive flags 
SHLD DRVF'I.£;+ 2 
MVI B,NSECrS ;GET # SECIORS FOR CPH READ. 
fJIVI C,2 ;TRACK (B)=O, SECIOR (C)=2. 

· I 

IF IN'IRP AND Nor INACN'lL;IF INTERRUPI'S ALI..<l'1ED, 
DI ; DISABLE 'IHEl-1 HERE. 
ENDIF 

· , 
LXI H,ClM3 :GET STARTnK; ADDRESS. 

RBLKl: SHLD Il1.AADD ; SEI' START]N; ADDRESS. 
CALL SE'ISEC iREAD STARTm:; AT SECTOR m C. 
ruSH B 
CALL READ i READ A SECIOR BN:'..K. 
POP B 
JNZ RDERR i IF ERROR, PRINT MESSlGE. 
INR C i INCREMENT SECIOR NUMBER. 
OCR B ; DECREMENT SECIOR COONI'. 
JNZ R3LKI i Nor ZERO, KEEP READIm 

; 
IF IN'IRP AND Nor IJt1AQiI'ILi IF INTERIUPI'S ALLCWID, 
EI i ALLCW '!HEM lGAm HERE. 
ENDIF 

; 
; SET UP JtJr.1PS mm CP/M m LOVER MEHORY. 

· , 
a:x:::PM: r1VI A,OC3H ;PUT JMP ro lVBoar 
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= 

= 
= 

XLT2 EQl1 XI.:ro 
; 
OPB3 El;)11 SDTAB+3 
XLT3 El;)11 XL'ID 
; 
i DISK SET UP ROOTINE. nus ROOTINE IS COHr-m 'ill Barn 'IRE 
; READ AND WRITE ROO'l'INES FOR r.t1A OPERATION. '!HIS RaJTINE 
i MAY BE USED STAND ALCNE BY PASSHr; PARAHETERS 'ill IT AND 
iJill1PIr.r; '10 ~mOCJI1-3 HEX. '!HIS JUMP VECrOR IS QiN(;ED WHEN 
;CP/M IS BOOl'ED UP. 
; 
i ENTERY POINT = ~'lDMA: 

· , 
iUSER l'UST SET UP OOAADD FOR HEMORY ADDRESS AND 
i USER r1JST SET UP DISK SECI'OR ~'JI'IH I SE'ISEC I EN'ffiY 
;THE TRAO< ro READ OR HRITE r1JST BE SET UP usrr.r; I SET'ffiK' I 

; BEFORE USm::; ~JI11A ROO TINE EXTERNALLY. 

· f 

; EN'IRY PARAMETERS: 
; B = FLOPPY DISK (1793) READ,A'JRITE COMMNID BYTE 
;C = FLOPPY DISK (1793) FORCE INTERRJPI' cor1f.1AND BYTE 
iD = DHA (8257) READ,A'JRITE CCJMt.WID + HIGH BYTE COONI' 
iE == Dr1A (8257) LGJ BYTE COONI' (80 HEX = 128 BYTES) 

· , 
i EXIT VALUES 
iB,C = FLOPPY COHr~S 
i D, E = Dr1A COMrWID + BYTE COONI'. 
:H,L = (H,L + D,E) 
iA = FLOPPY DISK STATUS BYTE 

· I 

iSTAO< USlGE IS 1 LEVEL DEEP. 
; 

; 
DNARW: 
.R/,~1A: 

DMARWE: 

· I 

IF IlIJACNTL 

STA ERCNT 
LDA SOC'!' 
CUT SECTP 
LHLD r.t<1AADD 
XRA A 
OOT 01ND 
n:N A,C 
CUT OCCM 
r"OV A,E 
OCR A 
CUT wcro 
n:N A,D 
CUT wcro 
n:N A,L 
CUT ADRO 
n:N A,H 
ruT ADRO 
MYI A,41H 
ruT Q1ND 
CALL HOLD 
ORA B 
ruT OCCM 

; IF Usm::; Dr1A CCNIRCL 

; SAVE ERROR COONI'. 
;GET SECI'OR 'ill READ/WRITE 
;AN!) SEND IT FLOPPY aup. 
;GET CPM II-lA ADDRESS. 
iCLEAR pcmM. 
;RESET r.MA aup. 
; FORCE INTERIUPI' CDMMAND BYTE 
; S.E}.;"D IT 'It) <XNIRCLLER. 
; BYTE <XlJNI' 'It) 'ffiANSFER 
i CCUNI' = COONI' - 1. 
;SEND IT 'It) r.MA aup. 
;GET READ/WRITE CXJDE. 
;AND TELL r.MA aup WHAT 'IO 00. 
iGET LGJ ADDRffiS BYTE 
;AND SEND IT '10 mA aup. 
;GET HIGH ADDRffiS BYTE 
;AND SEND IT '10 mA O!IP. 
; SET UP FOR RmUEST O!. 0 
; SEND IT 'It) <XNIRCLLER. 
;O!ECK HEAD LOAD BIT. 
; 'OR' IN 'lHE RFAD/WRITE BITS. 
; TELL FLOPPY aup WHAT '10 00. 

;AllJUST H,L FOR 128 BYTE INCRFASE. 

· , 
ruSH 0 
~ A,D 
J\NI 3FH 

;SAVE D,E 
;GET r.MA CClvlMANli BYTE 
is'ffiIP OFF COMMAND BITS 7 & 6 
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SAEl 320000 
SAE4 21035A 
SFZ7 220100 
5P£A 320500 
SAED 21064C 
SAFO 220600 
SAF3 218000 
SAF6 2217SD 
SAF9 3A0400 
SAFe 4F 
SAFD C30044 

SBOO CD87SC 
5003 C3B1SA 

SB06 CDOESB 
SB09 3£00 

SBOB CO 

SBOC 2F 
SBOD C9 

SBOE 0000 
SBlO El501 
5Bl2 C9 

5Bl3 CDOESB 

5Bl6 C2135B 

5Bl9 0001 

i 

S"TA 0 
LXI H, ~VBoarE 
31W 1 
SI'A 5 
LXI H,BOOS 
SHW 6 
LXI H,80H 
SHW Il'W\DD 
rnA CDISK 
t·Ol C,A 
JMP CPMB 

RDERR: CALL RFJ:'il.J 
JMP WBoar 

i 
i QIECK CCNSCLE INRJT SI'A'IUS. 
i 
cnJ SI': CALL Sl'A'TCCN 
CCNsn: HVI A,O 

IF RDYLO 
RHZ 
ENDIF 

IF RDYHI 
RZ 
ENDIF 

Q-1l\ 
RET 

i ADH AT ZERO. 
iWARf;1l300r EN'IRY POINT 
iSET IT. 
iSET JUHP INSI'RUcrION. 
iPllT JUHP 'ID BOOS 
iAT ADH S,6,7. 
iSET DEFAULT I:1'lA ADR. 
iSAVE IT. 
iGET DISK Nor-liER 'ID 
iPASS 'ill CCP IN C. 
iJUNP 'ill CCP. 

i~ve have an error in booting. 
ioo A WARl>1 Boor. 

iQIECK CCNSCLE STAWS roRT. 
iSET A=O FOR RE'IURN. 

i IF STA'IUS READY LGV, 
i Nor READY WHEN NOT O. 

iIF STA'IUS REl~Y HIGH, 
; Nor READY WHEN ZERO. 

iIF READY A=FF. 
i RE'IURN FRQ1 CCNSI'. 

STATCCN - Q-IECK KEYBOARD STA'IUS 

IF 
STA'ICa-J: IN 

ANI 
RET 
ENDIF 

; 
; READ A Cl1ARAcrER FRa1 a::NSCLE. 
; 
CONIN: 

· I 

· I 

IF Nor Sa:..OO 
CALL STA'lXX)N 
ENDIF 

IF Sa:..OO 
CALL KBD 
JZ a::NIN 
ENDIF 

IF RDYLO AND NO!' Sa:..OO 

i IN SI'A'IUS PORT 
iMASK READY BIT. 

iIF Nor PROC TEXJ1 SCLOO, 
iREAD COOSCLE STA'lUS. 

iIF PRCC TEOI SCLOO, 
i READ Sa:.. KEYBOARD. 
iREADY WHEN NOT ZERO. 

JNZ CCNIN ;LOOP UNI'IT.. LOV'. 

; 

· I 

EmIF 

IF RDYHI 
JZ <:mIN 
EmIF 

IF NOT Sa:..OO 
IN (DATA 
ENDIF 

;IF READY WHEN HIGH, 
;LOOP UNI'IT.. HIGH. 

; IF Nor PROC TEXJ1 SCLOO, 
; READ A aIARACI'ER. 
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5BlB al7F 
5BlD C9 

5B1E 0000 
5B20 al80 

5B22 C21E5B 

5B25 79 
5B26 D301 
5B28 C9 

, . , 

· , 
ANI 7FH 
RET 

; lvlAKE MJST SIG. BIT = o. 
; RE'IURN FRQ., <:::cNIN. 

; WRITE A ClIARACTER 'ID 'IBE <:::cNSCLE DEVICE. 

· , 
CONCYr: 

CONCYrl: 

; 

· , 

· , 

IF Ca-ruL 
MVI A,OAH 
CMP C 
JZ CCMJLL 
ElIDIF 

; IF NULLS REQUIRED, 
;IF IT'S A LF, 
; 'IHEN HOP CUT 
;'IO NULL RaJTINE. 

IF Nor S(Las AND NCYr VIDEO 
IN CSTAT ; READ COOSCLE STA'lUS. 
ANI CPl'R ; IF Nor READY, 
ENDIF 

IF RDYLO AND Nor S(Las AND Nor VIDEO 
JNZ COOCYrl ; LOOP UNl'IL LGV. 
ElIDIF 

IF RDYHI 
JZ COOCYrl 
ElIDIF 

; IF READY WHEN HIGH, 
; LOOP UNl'IL HIGH. 

IF Nor S(Las AND Nor VIDEO 
'tUJ A,C ;GET ClIARACTER. 
aJT CDATA ;PRINT IT. 
RET ; RE'lURN. 
FlIDIF 

;THIS RaJTINE CALLES YCUR VIDEO DRIVER RaJTINE WHIClI MJST 
;BE IN RO-l. ALL REGISTERS MJST BE SAVED AND RES'IORED BY YCUR 
iVIDEO DRIVER IN ORDER 'IO BE CCl1PATIABLE WI'!H CPM. CPM PASSES 
iTHE ClIAR. 'ID BE OOTIUT IN '!HE C REGISTER. MAKE PNI. ClIAN3ES 
;IN 'IBIS RaJTINE 'ID PASS 'lHE ClIAR FRCl1 REG C '10 'lHE REGISTER 
iYCUR VIDEO DRIVER EXPECTS IT 'IO BE IN. 

· , 

· , 

IF VIDEO 
l"OJ A,C 
CALL OOTADDR 
~ 
ElIDIF 

IF COOUL 
COOULL: PUSH B 

MVI B, CNULI/H 
COOtJIJ.: CALL COOOTl 

MVI C,o 
OCR B 

• , 

JNZ <XNUIJ. 
pop B 
l"OJ A,C 
RET 
ENDIF 

IF SCLas 
PUSH B 
l"OJ B,C 
CALL .oc:RN 
pop B 

; IF USI:l'[; A VIDEO DRIVER IN ReM. 
;GET '!HE CPM aiAR IN'lO REG A 
;CALL YOOR VIDEO DRIVER. 
; R~RN '10 CPM. 

;SAVE B&C. 
;GET NULL cam!'. 
;PRINT CR. 
;GET NULL OIM. 
;DECREMENT caJNl'ER. 
; DO NEXT NULL. 
; RES'IORE B&C. 
; RES'IORE A. 
;RE'IURN. 

; IF PROC TEXlI sa:.as, 
;SAVE B&C. 
; PUT aiAR IN B REG. 
;OOTIUT ClIM '10 SCLas. 
; RES'IORE B&c. 
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5B29 210000 
5B2C 79 
5B2D FE04 
5B2F DO 
5B30 211950 
5B33 7E 

5B34 5F 
5B35 1600 
5B37 2l1D5D 
5B3A E5 
5B3B 19 
5B3C ffiF9 
5B3E 77 
5B3F 79 

5840 5F 
5841 El 
5842 19 
5B43 7E 
5B44 D3F9 
5B46 79 
5847 321950 
5B4A 87 
5B4B 87 
5B4C 87 
5B4D 87 
5B4E 322850 
5B51 21215D 
5854 0600 
5B56 09 
5B57 7E 
5B58 FfI 
5B59 FA825B 
585e E5 
5B5D 3A285D 
5860 D3FC 

5862 3001 
5864 321650 
5a37 CDB65B 
586A2Al75O 
586D E5 
5B6E 21865E 
5Ff11 221750 

MOJ A,C 
RET 
ENDIF 

; ruT OIAR rn A. 
; RE'IURN FRCN a::NaI'. 

SELECI' DISK NUl1BER ACCORDUX; 'ID RB3ISTE:R C. 

SELDSK: LXI H,O ; SE"r UP FOR ERROR COOE 
l'Ol A,C ;GET NH'l DRNE. 
CPI NDISK :CALLHK; UIDEFINED DRNE ? 
RNC ; IF NO CY, H, L TELLS Cpt.l YES. 
LXI H,DISKNO iGET OLD DRNE NUMBER. 
r,Ul A,r1 ;GET OLD DISK NUr1BER. 

IF DUAL ;IF DUAL DRNE, 
ANI OFEH ;CLEAR ruT BIT o. 
ENDIF 

i 
r'OJ E,A iPUT OLD DISK NO. IN D&E. 
HVI D,O 
LXI H,'ffiTAB ;GET ADDRESS <F T'RAc.K TABLE. 
R1SH H ; SAVE ADDRESS <F TR'I'AB. 
DAD D ;ADD DISK NO. 'ID ADDRESS. 
IN 'IRAQ( iREAD 1771 'IRAQ( REGISTER. 
MOJ M,A i ruT IN'ID TABLE. 
1.UJ A,C :GET NEll DISK t-.'!{JI·1BER. 

· , 
IF DUAL :IF A DUAL DRNE, 
ANI OFEH ;CLEAR BIT o. 
ENDIF 

· I 

rfl{}J ErA ; PUT NEVI DISK NO. IN D&E. 
pop H ;RES'IDRE ADDRESS CF TRTAB. 
DAD D ; ADD DISK NO. 'ID ADDRESS. 
r·Ul A,M ;GET NB'1 rIRAQ( NUMBER. 
ruT 'IRAQ( iruT :rn:ro 1771 'IRAQ( REG. 
l1)\1 A,C ;UPDATE (li) DISK Nur1BER. 
STA DISKNO 
ADD A ; HJT BITS 1&2 AT 4&5. 
ADD A 
ADD A 
ADD A 
~A LAIDI ;SAVE Nfl\! LA'lUf ODE. 

DENSITY: LXI H,DRVFLG ;POINT ro DRIVE DEN. FI..J.\G 
f.lVI B,O ;CLEAR REG B. 
DAD B ; INDEX IN'IO DRIVE FL1G LOC. 
~Ol A,M ;GET WE FL1G BYTE 
ORA A ; LffiGED IN? 
JM Lffiill ; YES, IT I S La;GED. 
ruSH H ;NO, SAVE FLJIG ADDRESS. 
LOA LA'Irn ;GET LA'IOJ ODE 
(lJT OCOOT ;Ql~E LA'IOI 00 DENSITY 

· , 
; READ TRAO< 0 SECroR 1 FOR DENSITY BYTE AT 7 E HEX. 
• , 

MIll A,l ;SECroR 1. 
~A SECI' ;SAVE THE SECTOR VALUE. 
CALL HOME ;HG1E '!HE DRIVE. 
LHLD G1AADD ;GET CP/M J:W\ ADDRESS VALUE 
PUSH H ;SAVE IT Clil mE ~lCK. 
LXI H,DBUFF ;POINT 'IO 'IHE J:W\ BUFFER. 
SHLD Il>1MDD ; SET UP READ I:l1A ADDRESS. 

· • 
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5B74 CD5F5C 

5B77 El 
5B78 221750 
5B7B El 
5B7C 3A045F 
5B7F F680 
5B81 77 
5B82 011200 
5B85 tli12 
5B87 B7 
5B88 2l735A 
5B8B CA8F5B 

5B8E 09 
5B8F EB 
5B90 lA 
5B91 13 
5B92 32255D 
5B95 D5 
5B96 CDA95B 
5B9901 
SB9A 010802 
5B90 1A 
5B9E 77 
5B9F 13 
5BAO 23 
5EAl 05 
5BA2 C29DSB 
5BA5 09 
5BA6 73 
5BA7 23 
5BAB 72 

5BA9 2Al95D 
5BAC 11335A 
5BAF 29 
5800 29 
5BBl. 29 
SBB2 29 
ssm 19 
5BB4 AF 
5BBS C9 

5BB6 Groo 

; READ 'mE DATA US~ READ RCUTINE. 

· , 

· , 
CALL READ iCBIOS READ RCUTINE. 

;GET DENSITY BYTE VALUE AND DETERMINE DRIVE STAWS. 
i 

POP H 
SHLD J:l.tAADD 
POP H 
LOA DBUFF+7ElI 
ORI BOH 
MOl M,A 

LCGED: LXI B,18 
ANI 12H 
OM A 
LXI H,SDTAB 
JZ DENSITl 

· , 
IF DUB SID 
DAD B 

. cpr 2 
JZ DENSITl 
DAD B 
cpr 10H 
JZ DENSITl 
ENDIF 

; 
DAD B 

DENSrTl : XCHG 

l-oJE: 

• , 

LOAX D 
rNX D 
STA DENS 
ruSH D 
CALL PARINDX 
POP D 
LXI B,0208H 
LDAX D 
w:N M,A 
INX 0 
INX H 
OCR B 
JNZ MJtJE 
DAD B 
MOl M,E 
INX H 
"tIOl M,D 

; RES'IDRE J:l.tA ADDRESS FRCJ.1 '!HE STACK. 
; AND RES'IDRE '!HE CP/M DMA ADDRESS. 
; RES'IDRE DENSITY FLl(; ADDRESS. 
;INDEX IN'ID DBUFF 'ID LOCATION DBUFF+7E. 
iset logged in bit 
iplace it in flag table. 
;index value through drive table. 
iMASK DENSITY AND SIDE BITS CUT. 
;Sm:iLE DENSITY? 
;point to start of tables 
;yes, overlay Paran. block 

ino, add offset to next table 
;single den doub sided? 
;yes 
ino 
;doub den single sided? 
;yes 

ino, must be doub den, doub sided 
;drive table pointer --> d,e 
iget log and drive type byte. 
;bump pointer 
;set current drive density. 
;save drive table pointer. 
;cornpute parameter overlay area. 
irestore drive table pointer. 
;B = 2, C = 8 (count values). 
:GET XLW BYTE. 
;AND ruT IT IN'ID Il'l TABLE FOR DRIVE. 
; BUMP 
: POINTERS 
; OEffiEASE <XlJNl'. 
: AND LOOP Tn.L ZERO. 
: NCl'l ADD INDEX IN'ID DPBO AREA. 
;GET LGJ POINTER BYTE. 
; BmW POINTER. 
:GET HIGH POINTER BYTE. 

;SEL~ DRIVE AS A FU~ION CF H,L 

· , 
PARINDX:LHLD DISKNO 

LXI D,DPBASE 
DAD H 
DAD H 
DAD H 
DAD H 
DAD D 
XRA A 
RET 

: MaTE DISK ro 'IRAQ{ ZERO. 
; 
HG1E: MVI C,O 

;LON) DISK NUMBER AND ZERO BYTE 
; POINT 'fO DISK PARM START. 
;*2 
;*4 
;*8 
;*16 
;COMIUTE INDEX FOR '!HE DRIVE 
;SET A = o. 
; RE'IURN FRCM SELDSK. 

;SEEI< TO '.mAO< ZERO. 
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SBB8 3E02 
SBM D3F8 

SBBC 2A28SD 
SBBF 7C 
SOCO a>B7 
SBC2 67 

SOC3 C3DlSB 

5BC6 Be 
SBC7 3EFF 
SBC9 C2CDSB 
SBCC 2F 
SOCD 321BSD 
SBDO C9 

SBDl 7D 
SBD2 3229SD 
SBDS COC6SB 
SBD8 3A2SSD 
SBDB OF 
SBDC D2EDSB 
SBDF 79 
SBEIl FEOI 
SBE2 DAEDSB 
SBES 3A29SD 
SBE8 F608 
SBBA C3F2SB 

SBED 3A295D 
5BFO ffiF7 
5BF2 32295D 

; 

HJI A,STPRAT 
aJT OCOt'1 

; RES 'TORE CC>rIlHAND 
;TELL CCN'lRCLLER. 

SET 'IRACK Nill1BER 'TO WHATEVER IS rn REGISTER C. 
i N..SO PERFORH tUJE 'lD '!HE CORRECr 'IRACK (SEEK). 
i 
SET'IRK: 

Lf[1) LA'ICl! ;get new and old latch. 
VOl A,H ;get latch value. 
ANI OB7H ;strip density and side bits. 
MOl H,A ;restore it. 

IF DUBSID ;if using double sided drive. 
IDA DENS ;check if double sided. 
RRC 
RRC ;look at bit 1. 
IN: NOISID ;if bit I = 0, it's single sided. 
fIOJ A,C ;it's daub sided, so get track number. 
RRC ;divide by 2. 
fIOJ B,A isave it in reg b. 
fIOJ A,L ;get old latch value. 
JC SIDE2 ;change side if odd track. 
ANI OBFH iclear side bit fram latch. 
JHP SETLAT ;go set the latch. 

; 
SIDE2: ORI 40B ;turn on side select bit. 
SETLAT: STA a..A'lU1 isave it for later. 

ANI OBFH ;clear side bit. 
CALL CLDLAT ;check for drive change. 
r-v.r A,B ;restore daub sided trk number. 
ANI 7FH ;clear bit 7. 
r-OJ C,A ;trk number now in reg c. 
JMP TRKSET icheck for density of track going to. 
E1IDIF . 

I 

IF NOr OOBSID iif not using double sided drive 
JMP NOISID ;jump around subroutine. 
ENDIF 

i 
OLDLAT: CMP H ;new = old? 

MIll A,OFFH ;if not, set = ff 
JNZ SF'Ll(; 

Q.1A ;new = old, set = O. 
SFLl(;: STA HLSF ;save head load select flag. 

RET 
; 
IDrSID: MOJ A,L ;get latch value. 

S'rA CLA'ICl! ;save it 
CALL CLDLAT icheck for drive change. 

TRKSET: LDA DENS ;<lIECK DRIVE DENSITY FLIG. 
RRC ;IS BIT 0 = 01 
JOC TRKSD ; YES, WE ARE SJN:;LE DENSITY. 
POl A,C i NO, RES'lORE 'IRAO< NUMBER. 
CPI 1 ;IS IT '1RAO< 11 
JC TRKSD ; IF LESS '!HAN, SET Sm:;LE DENSITY. 
LOA CLA'1Oi ;GET OJRRENT LA'IOl VALUE. 
ORI 8 ; SET FOR IXlJBLE DENSITY. 
JMP TRKDD 

; 
TRKSD: LDA a..A'lUI ;GET OJRRENT LA'lOI VALUE. 

ANI OF7H ;TURN (FF BIT 4 (SIroLE DENSITY) • 
'IRKDD: STA a.A'IOI ; SAVE NEW LA'IOI VALUE. 
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SBF5 D3FC 
5BF7 79 
5BF8 32155D 

SBFB C5 
5BFC 47 
5BFD 3£X)A 
5BFF 32275D 
5C02 DBF9 
5C04 B8 
5C05 C20ASC 
5C08 Cl 
5C09 C9 
5COA 78 
5COB D3FB 
5COD 3El6 
5COF D3F8 

5Cll DBFC 
!:>C13 DBF8 

5C15 ffi91 
5C17 CA085C 
5C1A 3A275D 
5ClD 3D 
5CIE C2FF5B 
5C21 C1 
5C22 C5 
5C23CD875C 
5C26 Cl 
5C27 79 
5C28 C3FB5B 

5C2B 79 
5C2C32165D 
5C2F C9 

5C30 69 
5C31 2C 
5C327A 
5C33 ro 
5C34 C8 
5C35 EB 
5C36 09 
5C37 6E 
5C38 2600 
5C3A C9 

CUT OCONT 
~VJ A,C 
S'rA 'IRK 

i SELEeI' DISK AND 11M'E DENSITY QINl:iE. 
iRES'IDRE TRACK VALUE 
; UPDATE aD WI'nI N&J. 

HOlE 'lBE HEAD 'ID TIm 'mACK IN REG IS'rER A. 

· , 
SEEK: FUSH B iSAVE B&C. 

MOl B,A iSAVE DESTmATION TRACK. 
NVI A,RIU·j'T ;GET RE:IRY CCUNI'. 

SRE'IRY: STA SERCNT ;S'IDRE m ERROR CCUNI'ER. 
IN TRACK ; READ PRESENT TRACK NO. 
QW B ;SAME AS NEW '!RACK NO.? 
JNZ OOIHR iJUHP IF NOT 'lBERE. 

'!HERE: POP B i RES'IDRE B&C. 
RET iRE'IURN FRCl1 SEEK. 

f'.mHR: MOl A,B ; RES'IDRE A FRCl1 B. 
aJT DDATA ;TRACK TO DATA REGISTER. 
1'-1VI A,14H+SI'PRAT+HLAB ;GET STEP RATE, 00 
aJT DeOM ; SEEK WI'!H VERIFY. 

i 
IF Nor Il1ACN'IL 
IN \-lAIT iWAIT FOR IN'IRQ. 
IN DSTAT iREAD STA'IUS. 
ENDIF 

IF DMACN'IL 
CALL SLOOP iNO WAIT STAWS QiEO<. 
ENDIF 

ANI 91H ;L<XI\ AT BITS. 
JZ WERE ;OK IF ZERO. 
LDA SERCNT ;GET ERROR CCUNr. 
OCR A ; DEffiEMENT CCUNI'. 
Jt.1Z SRE'IRY ; RE'IRY SEEK. 
Pop B ; RESTORE B&C. 
ruSH B ; SAVE 
CALL REXUJ ; IF SEEK RmRY = 10 Q-IEO< 
Pop B 
flrN A,C ;RECOJER 'IRACK NUMBER. 
JMP SEEK ; FOR Gm,-C. FOR ABORl'. 

· , · SET DISK SEC'IOR NUMBER. , 
; 
SETSEC: M(JJ A,C ;GET SECl'OR NUMBER. 

EJrA SECT ;PUT AT SECT # ADDRESS. 
RET ; RE'lURN FRCJv1 SE'ISEC. 

; 
;TRANSLATE '!HE SECl'OR GIVEN B,C US:m:; 
;'!HE 'lRANELATE TABLE;GIVEN BY D,E 

· , 
SECl'RAN: 

lo"OJ L,C ;GET mYSICAL SEcroR NUMBER 
INR L ; BUMP IT BY (NE. 
KJl A,D ;ARE WE Usm:; 00 XLAT TABLE? 
ORA E ;IT WILL BE ZERO IF Nor. 
RZ ;RE'lURN IF IT IS ZERO. 
XOIG ;H,L = TRANS 
DAD B ;H,L = TRANS (SEcroR) 
l:Ul L,M ;L = TRANS (SEC'IOR) 
MVI H,O ;a.EAR REG H 
RET ; H I L = TRANSLATED SEC'IOR 

; 
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5C3B 60 
5C3C 69 
5C3D 22175D 
5C40 C9 

5C41 3AlB5D 
5C44 ro 
5C45 CA565C 
5C48 2F 
5C49 321B5D 

5C4C DBF9 
5C4E D3FB 
5C50 3£16 
5C52 D3F8 

5C54 DBFC 

5C56 DBF8 
5C58 Eli20 
SC5A3ID4 
5C5C C8 
5C5D 97 
SC5E C9 

5C5F3EXlA 

5C61 0680 
5C63 COC15C 
5C66 EO 
5C67 D3F8 
5C69 IBFC 
5C6B F!l 
5C6C F2765C 
5C6F DBFB 
5C71 77 
5C72 23 
5C73 C3695C 
5C76 DBF8 

i SET DISK I:l1A ADDRESS. 
i 
SETCt·1A: MOJ H, B 

r,X)J L,C 
SHLD rl1AADD 
RIT 

; 

iMOVE B&C TO H&L. 

iPUT AT alA Am ADDRESS. 
i REmJRN FRG-l SE'I.'Il'4A. 

HDLD - GET HEAD-LQl\D BIT IF REQUIRED. 

· , 
HDLD: LDA HLSF ;GET HEAIr LQl\D FLJIG. 

ORA A ;IS A = ZERO? 
JZ lIDLD1 iHOP IF SO. 
Q1A ;SET A = O. 
mA HLSF ; SET FL/i; = 0 IF Nor. 

; 
; IF OIAN:;Ux:i TO A NTh' DRIVE, PERFORM A SEEK TO 
;THE SAME 'mACK TO UNLOAD THE HEAD 00 NEW DRIVE. 

· , 

; 

; 

· , 
lIDLD1: 

IN '!RACK 
ruT DDATA 
MVI A, 14H+srPRAT 
ruT OCOM 

IF Nor I:l1ACN'IL 
IN WAIT 
tlIDIF 

IF DMACN'lL 
CALL SLOOP 
ENDIF 

IN DSTAT 
ANI 20H 
HilI A,4 
RZ 
ruB A 
RET 

;GET PRESENT '!RACK 
;TELL C<N'lRa..LER. 

;WAIT FOR IN':rnQ. 

;CHECK Il1A mA'IUS roRT. 

;READ 1771 mA'IUS. 
; L<XI< AT HL BIT. 

;RE'IURN IF HEAD IS tUI' LOADED. 
;HEAD IS ALREADY LCV\DED. 
; RE'IURN FRGI HOLD. 

; READ THE SEC'IQR AT SECT, FR(N THE PRESENT 'mACK, 
; USE STARTJR; ADDRESS AT Il1MDD. 

· I 

RE'J\D: MVI A, RKNT 
RRE'lRY: 

i 

IF DMAcmL 
LXI B,80DOH 
LXI D,4080H 
CALL~ 
ENDIF 

IF Nor mAcmL 
MVI B,80H 
CALL DSKSET 
ORA B 

READE: OOT OCOM 
RLOOP: IN WAIT 

ORA A 
JP RDOONE 
m DmTA 
l'Ol M,A 
INX H 
JMP RLOOP 

RD~E: IN DSTAT 

;GET RE'IRY CXlJNI'. 

; FLOPPY READ, FORCE INTERRIJPI'. 
;DMA READ, DMA CXlJN1' BYTE 
; ENTER <n1M)N READ/WRITE RaJTmE. 

i FLOPPY READ cn-1MAND BYTE. 
iSET UP DISK CCNIRCLLER. 
; 'OR' IN '!HE READ m!MAND. 
i SEND CDoJMAND 'ID 1771. 
;WAIT FOR ORO OR IN'1RQ. 
;SET FLllGS. 
;~E IF IN'lRQ. 
iREAD A DATA BYTE FRCM DISK. 
;:ruT BYTE mro MEroRY. 
; INrnEMENT MEroRY roINTER. 
;KEEP READI~. 
;READ DISK STA'IUS. 
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SC78 ffi9D 
SC7A C8 
SC7B CD9SSC 
SC7E C261SC 
SC81 CD87SC 
SC84 C35FSC 

5C87 Offi5 
5C89 mUSB 
5C8C m13SB 
5C8F FE03 
SC91 CO 
5C92 C3Bl5A 

5C9S ffi10 
5C97 C29FSC 
SC9A 3A265D 
5C9D 3D 
5C9E C9 

SC9F 3EC4 
500 D3F8 
500 DBFC 
5eAS DBFB 
SCA7 FS 
SCA8 IEFD 
SCAA B7 
SCAB F283SC 
SCAB IEFB 
SCBO C3A8SC 
500 DBF8 

ENDIF 
i 

IF IN'lRP AND Nor CNACN'lLi IF INTERRJPl'S ALLCWED, 
EI iALLCW J'GAIN HERE. 

· I 

· I 

;RECOJ 

ENDIF 

ANI 9DH 
RZ 
CALL ERClIK 
JNl RREl.'RY 
CALL REXXJV 
Jt-1P READ 

;LOOK AT ERROR BITS. 
;RE'IURN IF NQJE. 
;CHECK FOR SEEK ERROR. 
; TRY ro RFJ\D J'GAIN. 
;CHECK FOR MORl' OR a::NTINUE 
; IF Nor CNTL-C, 'IRY ro RFJ\D PGAIN. 

;THIS RaJTINE IS CALLED BY lNf READ,WRITE,SEEK RaJ TINE IF 'lIIE RE'IRY 
iCOONr GOES 'IO 10. IF IT ooES,'lIIIS RaJTINE CALLS COOIN FOR A KEY ro 
;BE ruSHED. IF 'lIIE KEY IS A CNIL-C, 'lIIEN A WARMBoor IS EXE<lJTED. IF 
;ANY aruER KEY IS ruSHED, 'lIIEN A RE'IURN IS MADE BACK ro 'lIIE CALLER 
;AND 'lIIAT RaJTINE IS REIRIED FOR 10 OORE TIMES. 
; 
RECOJ: 

NVI C, Ie' ;ERROR CODE 
CALL coom' ;PRINT IT 
CALL COOIN ;CHECK FOR ruSHED KEY. 
CPI 03H ; IS IT A CNTL-C ? 
RNZ ; RE'IURN 'IO CALLER IF Nor. 
JMP WBoor ; YES, 00 ~vARMBoor. 

· I 

· EROIK - ClIECK FOR ROCORD Nor FOOID ERROR. I 

; 
EROIK: ANI 10H ;IF ROCORD Nor FOOND, 

JNl CHKSK ;00 A ClIECK ON SEEK. 
CHKOK: LDA ERCNT ;GET REIRYS ALLCWED 

OCR A ; DECREASE IT, 
RET ; AND ReruRN WI'lII MlMBER. 

i 
;CHECK FOR SEEK ro 0)RREC'.I' TRACK, 
iAND OlAN:;E IF NECESSARY. 

· I 

OlKSK: 

OlKS2: 

0IKS3: 

· , 

IF Nor Il1ACN'IL 
MVI A,OC4H 
aJT DCOM 
IN WAIT 
IN DDATA 
ruSH PSW 
IN Il1AOlK 
ORA A 
JP OlKS3 
IN DDATA 
JMP OlKS2 
IN OSTAT 
ENDIF 

IF a-tACN'lL 
OIKSK: LXI H,BI08-7 

LXI B,OC4DOH 
LXI D,04006H 
CALL~E 
OPA A 
JZ OIKS4 
CALL HCME 
JMP OIKSS 

;SEND COMMAND ro 1771 
;ro READ ADDRESS. 
;WAIT FOR DRQ OR IN'mQ. 
;READ 'lIIE 'mACK ADDRESS. 
;SAVE IT CN '!HE STACK. 
;WAIT FOR IN'mQ. 
; SET F'I..J'(;S. 
; DONE WI'IH READ ADR OP. 
;READ ANanIER BYTE. 
; 00 IT J'GAIN. 
; READ DISK STA'IUS. 

;POINT'ID mUSED SPACE 
1 READ ADDRESS, FORCE INTERRJPl' 01NDS. 
;J:MA READ, COONI' BYTE 
;READ 'lIIE ID US]N; tMA a:mRa... 
; SET F'I..J'(;S. 
; READ ADR (l{ IF O. 
;O'IHEDlISE, HGtE FIRST. 
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5035 Fl 

5036 D3F9 
5038 3AlS5D 
503B CDFB5B 
503E C39A5C 

SCCI 3226SD 
5CC4 3EDO 
5CC6 D3F8 
5CC8 E3 
5CC9 E3 

5CCA 2Al75D 
5CCD 3Al65D 
5CDO D3FA 
SCD2 CD4l5C 
So)S C9 

5CD6 3EDA 

S0)8 D6AO 
SOlA <lX:1SC 
SCDD BO 
SCDE D3F8 
SCEO DBFC 
SCE2 Ffl 
SOO F2FDSC 
SCE6 7E 
SOO D3FB 
SCE9 23 
SCEA C3EDSC 
SCED ooF8 

ENDIF 

I F NOT ~1l\CN'lL 
01KS4: pop ID-l 

ENDIF 
i 

IF Dr·1ACN'lL 
QfKS4 : IN SECI'P 

ENDIF 

ruT 'IRAO< 
CEKS5: LDA 'IRK 

CALL SEEK 
JMP QfKOK 

i 
IF NOT [MAGI'lL 

DSKSET: STA ERrnT 
f1VI A,DDOH 
ruT OCOM 
XTHL 
XTHL 
ENDIF 

iUPDATE 1RAO< REr;ISfER. 

;GET WE 'IRAO< BYTE 

iGET REQUIRED 'IRAO< NO. 
;MOJE WE HEAD ro IT. 
;EXIT FRCl1 ERROR CRECK. 

: STORE IN ERROR ern. 
; CAUSE INTERRUPl'. 

:SCME 
; DELAY 

IF IN'IRP AND NOT Il1AGI'lL;IF INTERRUPl'S ALLCWED, 

· I 

01 iDISABLE 'IHFl1 HERE. 
ENDIF 

IF NOT ~1l\Q~TL 
LHLD IW\ADD 
LDA SEC'T 
ruT SECI'P 
CALL HDLD 
RET 
ENDIF 

iGET SI'ARTTIK; ADDR. 
iGET SECIDR NUMBER. 
; SET SEcroR JNIO 1771-
;GET HEAD-LQ\D BIT? 
; RETURt"1 'ill CALLER 

; WRITE WE SECI'OR AT SEer, CN WE PRESENT 'IRACK, 
i USE SI'ARTTIK; ADDRESS AT Il1MDD. 

· I 

VJRITE: MVI A,R'ICNT iGET RE'IRY axJNI'. 
WRETRY: 

IF DHA<NIL 
LXI B,OAODOH i FLOPPY WRITE, FORCE INTERRUPl'. 
LXI D,08080H i[lJ1A WRITE, CMA caINI' BYTE. 
CALL OOAFM i ENTER COMr-DN READ/WRITE ROOTINE. 
ENDIF 

· I 

IF Nar Il1ACNIL 
MVI B,OADH ;FLOPPY WRITE COMMAND BYTE. 
CALL DSKSET i SET UP FLOPPY c:x:NIROLLER. 
ORA B ; • OR' IN WRITE COMMAND. 

WRITE2: OOT OC0t<1 
WLOOP: IN WAIT ;WAIT FOR READY. 

ORA A iSET FLM;S. 
JP WlX)NE i HOP aJT WHI:N ~E. 
ruJ A,M :GET BYTE FRCJo1 MEM. 
CUT DDATA ;WRITE CNTO DISK. 
INX H ; INCRfJ.1ENT MEM PI'R. 
JMP WLOOP :KEEP WRITTIK;. 

vJIX)NE: IN DSTAT ;READ DISK STATUS. 
ENDIF 

; 
IF IN'IRP AND NOT rnACN'1L;IF INTERRUPl'S ALLCWED, 
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5CEF E6FD 
5CF1 C8 
5CF2 CD955C 
5CFS C208SC 
SCF8 CD87SC 
SCFB C306SC 

SCFE CD065D 

5001 3IDO 

5003 CO 

5004 2F 

5005 C9 

5D06 OB02 

5008 Fl>80 

500A C9 

EI ; ENN3LE KiAIN HERE. 

i 

ENDIF 

ANI OFDH 
RZ 
CALL ERrnK 
JNZ WRE'IRY 
CALL RErol 
JHP WRITE 

iLIST STA'IUS GIECK RaJTINE 
; 
PRSI'AT: CALL PSTAT 
; 

· , 

; 

· , 

l>1IJI A,O 

IF TARDEL OR ROYLO 
RNZ 
ENDIF 

IF RDYHI 
RZ 
ElIDIF 

CMA 

iL<Xl<: AT 'IHESE BITS. 
;RE:IURN IF NO ERR. 
iaIECK/CORREn' SEEK F.RR. 
i TRY TO tVRITE KiAIN. 
;aI ECK FOR N30RI' 
; RE'IRY WRITE lGAIN. 

iaIECK PRINTER srAWS fDRT. 

i RE:IURN SI'AWS PCrNITY. 

iINVERT IT 

FUruI AND READER ARE NOT ruPFOR'rED. 

· , 
FUruI: 
READER: RET 

· , 
i PSTAT - PRINTER SI'AWS alECK RaJTINE. 
; 
PSTAT: IN LSI'AT ; READ PRINTER SI'AWS FORI'. 
; 

IF NOT TARDEL 
ANI LRBIT 
ENDIF 

· , 
IF TARDEL 
ANI 81H it-lASK READY BITS 
XRI 81H 
ENDIF 

i 
RET ; RE.'lURN 'ID CALLER 

; 
i WRITE A alARACl'ER rn LIST:m:; OEVICE. 
; 
LIST: 

· , 

IF LSINUL 
MVI A,ODH 
Q1P C 
JZ LINUL 
ENDIF 

IF LSl'PJ\G 
.r-1IJI A,OAll 
CMP C 
JZ LINUIJ 
t-'OJ A,C 
CPI om 
RZ 

; IF NULLS OR pJ\G nl,;, 
;IF IT'S A CR, 
;'mEN HOP OOT 'ID 
; NULL RaJTINE. 

; IF PJ\Gnl,; 
;GET A LINEFEED 
100m IT MA'IQI? 
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5DOB CD065D 

5DOE C20B5D 

5D11 79 
5D12 D303 
5D14 C9 

5D14 = 

5D15 
5D16 
5D17 

ENDIF 

L'IBSY: CALL PSTAT 

· , 

IF TARDEL OR IDYLO 
JNZ L'IBSY 
ElIDIF 

; READ LISTER STA'IUS. 

; LOOP TILL LO·{. 

IF NCYI' TARDEL AND RDYHI 
JZ L'IBSY ;LOOP TILL HIGH. 

· , 

; 

ENDIF 

rm A,C 
ClJT LDATA 
RET 

;GET DATA BYTE. 
;PRINT IT. 
;RE'IURN FRCl1 LIST. 

IF LSINUL ; IF LIST NULLS 
LThl(JL: ruSH B ;SAVE B&C. 

MVI B, (IHJLL AND OFFH) +1 ;GET NULL COONI' 
LnmLl: CALL L'lBSY ;PRINT (CR FIRSI'). 

MVI C,O ;GET NULL CHAR. 
OCR B ;DECRmENT COONI'ER. 
JNZ LINUlJ. ;00 NEXT NULL. 
JMP LINUL2 ; EXIT '!HE RClJTillE. 
ElIDIF 

IF LSI'PAG 
LINUL3: ruSH B 

LDA LFCNT 
illR A 
SI'A LFCNT 
CPI LIN~(LINCNT/11) 
MVI B,l 
JNZ NCYrEOP 
XRA A 
SI'A LFCNT 
1'lVI B, (LINCNr/11) +1 

OOI'EX)P: MVI C,OM 
I.Sl'PAl: CALL L'lBSY 

OCR B 
JNZ I.Sl'PAl 
ENDIF 

IF LS'INUL OR LSTPAG 
LINUL2: POP B 

fI'OJ A,C 
RErr' 
ENDIF 

; 
ENDPRa; EQU 
; 

$-1 

;IF LIST DEV. PAGING, 
;SAVE B,C PAIR 
;GET LINE-FEED COONI'. 
; INCRmENT IT. 
;SAVE IT BAQ<. 
; END OF PAGE? 
;SET UP FOR 1 LF. 
;HOP IF NCYI' END. 
; SET LF COONI' = O. 

; BE'lWEFN PAGES. 
;GET LINE-FEED COOE. 
;PRINT LillE-FEED. 
; DECREl1ENT LF COONl'ER. 
; 00 NFXr LillE FEED? 

; IF NULLS OR PAG ING, 
; RES'IDRE B&C. 
;RES'IDRE A. 
i REIURN FRCl1 LIST. 

i ENDI~ ADDRESS. 

;NarE: AS '!HffiE ARE CNLY SIX (6) SECroRS AVAILABLE FOR QUOS CN 
;THE SECnID SYS'I'f}i 'lRA(l{ (I), '!HE LAST ADDRESS BEFORE '!HIS POINT 
;SHOOID BE 00 GRFATER 'IRAN '!HE 03IOS STARTIOO ADDRESS + 037F (HEX). 
;THIS WILL roRMALLY BE XD7F (HFX). 
; 
; BIOS SCRA'lOi AREA. 
; 
'lRK: DS 1 
SECT: OS 1 
DMMDD: DS 2 

· , 

iCURRENT 'mAO< NUMBER. 
;CURRENT SECroR tuMBER. 
; DISK 'IRANSFER ADDRESS. 
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; THE NEXT SEVERAL BYTES, BE'lWEEN STARTZ AND 
; ENDZ, ARE SET 'ID ZERO AT COLD Boor TIHE. 

· , 
STARTZ: ; START OF ZEROED AREA. 
; 

SD19 DISKNO: DS 2 ; DISK Nill1BER 

· , 
; SPECIAL F'I...PGS. 

· , 
SDIB HLSF: DS 1 ; HEAl}-LOAD SEL Err FLlG. 
SDIC LFCNT: DS 1 ; PAGI~ LINE-FEED COONI'. 

; 
; TRTAB - DISK '!RACK TABLE - PRESFNT IQSITION CF 
; HEADS FOR UP 'ID 4 DRIVES. 
; 

SDlD TRTAB: DS 4 
SD21 DRVF:U;: DS 4 ; DRIVE DENSITY FLlGS. 
SD2S DENS: DS 1 ;CURRENT DRIVE DENSITY VALUE. 
SD26 ERrnT: DS 1 ; ERROR CCXJNI' FOR REIRIES. 
SD27 SERrnT: DS 1 ; SEEK RETRY CCXJNI'ER. 
SD28 LA'IOI : DS 1 ; NEl'l COOE FOR LA'IOI. 
SD29 CLA'IOI: DS 1 ; CURRENT CODE IN LA'IOI. 

· , 
SD2A = ENDZ roU $ 

· , 
SD2A = BEGDAT roU $ 
SD2A DIRBUF: DS 128 ;DIRECTORY BUFFER 
SDAA ALVO: OS 31 
SDC9 CSVO: OS 24 
SDEl PLVl: DS 31 
smo CM: DS 24 
SEl.8 PLV2: DS 31 
SE37 CSV2: DS 24 
SE4F ALV3: DS 31 
SaiE CSV3: OS 24 
SE86 = ENDDAT roU $ 
01SC = DA'ISIZ roU $-BEGDAT ;'IOTAL SIZE CF DISK PARM S'IDRlGE. 

• I 

SE86 DBUFF: DS 128 ; 128 BYTE DENSITY SELOCT BUFFER. 

· I 

SD14 OR; FNDPRa; ;SHClV AClUAL ENDI~ ADDRESS CF BIOS 
SD14 END 
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0000 = 
FFFF = 

OOIS = 
0000 = 
0000 = 
0000 = 
0000 = 
0000 = 
0000 = 
OOIA = 
OOIA = 
OaFS = 

oom = 

TARBELL ELECI'RCNICS CP/M Q)LDSTART LQ'IDER 
VERSION Of 7-31-80. 

; -----------------------------------------------
Modified for DMA Control - 1-5-80. 
Modified for reading larger bios from TRK 1 - 6-5-80. 
Hodified for Tarbell crn Card - 7-3-80. 
G.W.Mulchin 
Tarbell Electronics 

Copyright (c) 1980 Tarbell Electronics 

i 
.***************************************************************** , 
.* , 
.* , 
.* , 
.* , 

** NOI'E ** 
========== 

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

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

; THIS PRCGRAM IS Lcw)ED AT L<X'ATION ZERO BY 'mE BOOIS'IRAP PRCGRAM, 
; AND EXEClJTID. ITS FURFOSE IS 'lO Lcw) AND EXEOJTE 'mE CP/M DISK 
i OPERATm:; SYSID1 AT 'mE 'lOP OF THE HEMORY IN USE. 

· , 
FALSE 
'!RUE 
i 

mU 0 
mU N)T FALSE 

iDEFINE VALUE CF FALSE. 
iDEFINE VALUE CF TRUE. 

i********* THIS IS 'mE AREA 'lO MAKE CHANGES IN ******************* 
:********* FOR DIFFERENT SYSTEM CONFIGURATIONS ******************* 
· ** , 
MSIZE mU 24 ;MEOORY SIZE IN DECIMAL KB. ** 
TARBELL mU FALSE ;TRUE IF USlNi TARBBELL em. ** 
DUB SID mu FALSE ;TRUE FOR IXXJBLE SIDED SYSTEMS. ** 
DELTA mu FALSE iTRUE IF USlNi DELTA em CARD ** 
IXXJBDEN mu FALSE ;TRUE IF OCUB. DEN DISK. ** 
ll-1ACNIL mu FALSE iTRUE IF USm:; r:MA CCNIROL ** 
BASE mu a ;TARBELL I/O OORTS (00 or 10 HEX) ** 
SPI' mu 26 ;NUMBER CF SECroRS PER 'lRA0<. ** 
IDS mu 26 ;sectors in trk 1 , (Range = 26 to 51) ** 
DISK mU OFSH ; DISK PORI' BASE ADDRESS. ** 

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

10 
MMENB 
MEMMlIG 

ADRO 

IF TARBELL 
mU BASE 
mU 10+10 
mU BASE+32 
ENDIF 

mu oam 

;~o ports on tarbell cpu. 
;manory managanent enable FOrt. 
;manory management {X>rt. 

;I»1A ADDRESS FORT. 
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OOEl = ~~ mU OElH ; DHA v-10RD coom roRT. 
oorn :: G1ND mu OEBH ; DMA mMMAND ffiRT. 
OOF8 = OCQr.1 mu DISK. ; COM:r-WID ffiRT. 
OOF8 = DSTAT mu DISK. ; STA'lUS roRT. 
OOF9 = 'IRACK mu DISK+l ; TRACK ffiRT. 
OOFA = SECT mu DISK.+2 ; SEcroR roRT. 
oorn = DATA mu DISK.+3 ;DATA roRT. 
OOFC = WAIT EQU DISK+4 ;WAIT roRT. 
OOFC = OCOOT EQU DISK+4 ; CCNIRCL ffiRT. 
OOFD = rnAQ!K mu DISK.+5 iDMA ClIECl< ffiRT. 
OOFF = PANEL EQU OFFB ;front panel machines. 
1000 = CBASE mU (HSIZE-20) *1024 
4400 = CPf.lB mU CBASE+3400H;START OF CP/M. 
SAnO = BCXJ.l'E mU CPMB+1600H ;COLD Boor EN'IRY ffiINT. 
0019 = f:DS mu 25 ;always 25 sectors to read in trk l-
0033 = NSECI'S mU SDS + DDS ;SEcroRS OF CP/M. 
OOOA = RKNT B;2U 10 ; NUMBER OF RmRYS. 

; 
0000 OK; a ; START OF LC1\DER. 

; 
Boor: 

IF TARBELL ; IF USnK; TARBELL CFU 
LXI D,1000H ;COON1'=16, DATA BYTE = a 
MVI C, r1E.MMl1G AND OFFH 

MLOOP: MOl A,E ;GE'!' ADDRESS VALUE 
ORA C i MAKE I/O roRT VALUE 
STA ruJT+l ;MODIFY ffiRT rn 'lEE FLY 
MOl A,E ;GE'!' INIT VALUE. 
CMA ; FLIP IT FOR RAM CN CFU 

lUJT: OOT BASE ; PUT IT 'ID RAM CN cm 
INR E ; BUMP DATA VALUE 
OCR D ; DECREASE COONI' 
JNZ MLOOP ; LOOP 16 TIMES. 
aJT Ml1ENB ;ENABLE 11EmRY MANlGEl1ENT. 
ENDIF . , 
IF DELTA ; IF us:m:; DELTA CFU. 
MYI A,l ;GET A 1 IN ru:r; A. 
aJT 9 ; AND DISABLE cm ROO SLor. 
ENDIF 

; 
0000 1IDA MVI E,R'ICNT ;GET RE'IRY CXlJNI'. 
0002 310001 BLOOP: LXI SP,100H ; SET STACK OOINTER. 
0005 210044 LXI H,CPMB ;CP/M STARTS HERE. 
0008 1633 MVI D,NSECI'S ;NUMBER OF SOCl'ORS '10 READ. 
OOOA 0.EXl2 MVI C,2 ; SOCl'OR NtWBER. 
OOOC 0604 RN'IRK: MVI B,4 ;FOR HEAD LCWl. 
OOOE CD2900 mSEC: CALL READ ; READ FIRST SOCl'OR. 
0011 15 DCR D iIF DONE, 
0012 CA005A JZ BOaI'E ;GO '10 CP/M. 
0015 0600 MVI B,O ;FOR NO HEAD LCWl. 
0017 OC INR C ; INCREMENT SOCl'OR COONI'. 
0018 79 lIf.JJ A,C ;DOOE wrm 
0019 FElB SECQtP: CPI SPr+1 ; 'mIS '!RACK? 
001B DAO.EXlO JC RNSEC ; IF NOr, READ NEXT SECroR • 

• , 
IF lXl.JBDEN AND Nor OOBSID 
MVI A,DDS + 1 ;number of sectors to read on trk 2. 
STA SECCloiP+1 ;rnodify sector ca:npare value. 
MVI A,8 ;GET SET IXXJBLE DENSITY O)DE 
aJT WAIT ;SET LA'lQI FOR D.DENSITY 
ENDIF 

---- -
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.' 

IF Nor OOBSID 
001E 3ESB ~1\lI A,SBH i STEP COMr1AND. 
0020 D3F8 ruT OCOM iISEVE IT. 
0022 DBFC IN WAI'l' iVlAIT UNI'IL rom. 

ENDIF 

IF DUB SID i IF IXXJBLE SIDED SYSTEM. 
MVI A,40H iSIDE SELID:' CDMMAND. 
CUT OCONT iISEVE IT. 
ENDIF 

0024 OEDI HVI C,l ; SECIDR NUt1BER. 
0026 C3OCOO JMP RNTRK i REfill NEXT 'mACK. . , 

READ: 
IF DHACN'IL i IF U sm:; rnA CXNIRCL. 
MVI A,41H iSET UP FOR QIAN 0 REQ. 
CUT Q1ND 
rNI A,7FH ;CCUNI' FOR 128 BYTES 
ruT Hero 
MVI A,40H i READ COMr'lAN[) 
CUT VIero 
rtOl A,L iGET La", ADDRESS BYTE 
ruT ADRO 
~'OJ A,H iHIGH ADDRESS BYTE 
ruT ADRO 
rnDIF 

0029 79 rov A,C ; SECIQR IN A. 
002A D3FA ruT SECI' iSET SECIDR R.EGISTER. 
002C 3E88 ~1\lI A,88H iCa1MAND FOR READ. 
002E BO ORA B iGET HEAD Lcw) Brr. 
002F D3F8 ruT OCOtl ;ISEVE COM!-1AND. 

IF NOr rnACN'ILi IF Nor USJN:; I11A <XNIRCL. 
0031 DBFC RLoop: IN \vAIT iWAIT FOR DRQ. 
0033 ro ORA A ;SET FLlGS. 
0034 F23EDO JP OlEa< ;JUMP IF OONE. 
0037 DBFB IN DATA ;READ DATA. 
0039 77 w:JJ M,A ; ruT IN MEIDRY. 
003A 23 INX H ; INCREl-1ENT IDINTER. 
003B C33100 JMP RLoop ; LOOP UNI'IL rom. 

ENDIF 
; 

IF I1'1ACN'IL 
SLOPP: IN Il1AQIK ;OlECK rnA STA'lUS 

RLC i BIT 7 
JC SLOPP ;LooP IF CARRY 
ruSH B ;SAVE B,C PAIR 
LXI B,128 ;COONI' Sm' FOR 128 BYTES 
DAD B ;AUJUST H,L BY 128 BYTf!> 
IDP B ; Rf!>'IDRE BC 
ENDIF . , 

003E OOF8 GiECK: IN DSTAT ;READ STA'lUS. 
0040 EX>9D ANI 9Ill ;LCXl< AT ERROR BITS. 
0042 C8 RZ ;OK IF ZERO. 
0043 10 OCR E ; DErnEMENT RE'IRY CXlJNI'. 
0044 C20200 JNl BLOOP ;TRY AGAIN IF Nor ZERO. 
0047 2F CAA ;flip for front panel 
0048 D3FF CUT PANEL ishow error code from floppy. 
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004A C34AOO HERE: JMP HERE iLOOP. 

007D DIe 7DH i PUT JUMP HERE. 
; 

IF IXXJBDEN AND Nor OOBSID ; IF RUNNIN; IXXJBLE DENSITY 
RST 0 ; 00 RESTART 0 
DB ODOO i'HIIS BYTE IDST BE HERE IF DOUB DEN. 
DB 0 ; 'HI IS BYTE UN.JSED 
ENDIF 

; 
IF IXXJBDEN AND OOBSID 
RST 0 
DB ODFH 
DB 0 
ENDIF . , 
IF Nor OOUBDEN AND Nor OOBSID 

007D C7 PS.r 0 ; 00 WARM BOO!' WI'llI RSI' INS!'._ 
007E E5 DB OESH 
007F 00 DB 0 

ENDIF 
; 

IF Nor IXXJBDEN AND OOBSID 
RST 0 
DB OE7H 
DB 0 
ENDIF . , 

0080 END BOOr ; END OF BOO!'. 
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SLOPP: IN DMAQIK ;CHECK DMA STA'IUS 
RLC ; BIT 7 
JC SLOPP ; LOOP IF CARRY 
PUSH B ; SAVE B C PAIR 
LXI B,128 ;COONI' SET FOR 128 BYTES 
DAD B i AnJUST H B L BY 128 BYTES 
POP B ;RES'IDRE C 
ENDIF . 

003E ooF8 
, 
CHECK: IN DSTAT ; READ STA'IUS. 

004~ ffi9D ANI 900 ;LOOK AT ERROR BITS. 
004 C8 RZ iOK IF ZERO. 
0043 lD OCR E ; DECREMENT REIRY COONI'. 
0044 C20200 JNZ BLOOP ;TRY PGAIN IF Nor ZERO. 
0047 2F CMA ;flip for front pgnel 
0048 D3FF CXJT PANEL ishow error code from floppy. 
004A C34A00 HERE: JMP HERE ; LOOP. 

88~g C7 

; 
OR} 7DH ; PUT JUMP HERE. 
RS!' 0 ;USE RESTART 

; 
IF DOOBDEN 
DB ODDH iTHIS BYTE MUST BE HERE IF DOOB DEN. 
DB 0 ;THIS BYTE UNUSED 
ENDIF 

IF Nor DOOBDEN 
007E E5 DB OESH 
007F 00 DB 0 

ENDIF 

0080 END Boor ; END OF Boor. 

B> 
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CP/M BASIC INPUT/CXJ'TIUT OPERATIl't; SYSTfl1 (BIOS) 
TARBELL ELECI'RCNICS CPf'12.2 VERSION OF 7-16--80. 
Copyright (c) 1980 Tarbell ElectronicS". • 

TIns BIOS tn"l 9]PFORI'S 'IHE NE;"l TAABELL Z-80 Cpr.J BO<\RD. 
THIS MODULE CONTAINS ALL 'IHE INPUT/CXJTPUT HCUTINES 
FOH 'lHE CP/M SYSTErvl, INCLUDnn TdE DISK R(1]TINr~. 

TIllS SEcrION DEFINES 'IHE I/O FORTS AND S .. 'T,. ,;._.;ns BITS. 
BY SE'ITIN:; 'IRE PROPER VALUEs FOR THE rou :::;'"''?<I'El'''lENTS 
THE I/O MAY BE AUID1ATICALLY RECONFIGURE) ,0 FIT r·t)ST 
SITUATIONS. 'IRE TRUE AND FALSE aIES CCNT'RCL CONDITIONAL 
A...SSENBLIES OF DIFFERENT SEcrIONS OF I/O RCUTINES 'ill FIT 
DIFFERENT INTERFACE REQUIREMENTS. 

TRUE B;!U OFFFFH jDEFINE VALUE OF TRUE. 
FALSE EX2U till TRUE jDEFINE VALUE OF FALSE. 

.*************************************************** , 
i *** THIS BEGINS 'IRE AAE..z\ ~'lliICH RE,QUIRES GINt;ES *** 
. *** FOR DIFFERENT CCNSCLE I/O SYSTEMS *** 
~*************************************************** , 

HSIZE EX;2U 
INTRP ffiB TARBELL 

24 
FALSE 
FALSE 

iMEMORY SIZE IN KBYTES. 
jTRUE IF INTERFDPrS ALLGlED. 
iTRUE IF USIN3 'IBE TAABELL Z-80 CPU. 

5TD S_ D. 

IOBASE EX;2U 
TIMER EX2U 
SID EX;2U 

a 
FALSE 
TRUE 

iBASE 10 ADDR FOR TAABELL CPU (0 or 10 hex). 
iTRUE IF USING CPU TIMER (Tarbell CPU boara) • 
jTRUE IF STANDARD I/J. 

r·1SI02 
VDBB024 
DELTA 
IS 102 
TUART 
VIDEO 
OI'HER 
SOLCB 
DUBSID 
DUAL 
PERSCI 
NDISK 

OUTADDR 

CSTAT 
CCOl'-1 
CDATA 
LSTAT 
LeOM 
illATA 

CONUL 
GJULL 
LSTNUL 
LNULL 
LSTPAG 
LINeNI' 
HLAB 
STPRAT 

EX;2U FALSE 
EX;2U FALSE 

ffiB 
FALSE 
FALSE 
FALSE 

EQU FALSE 
EDU FALSE 

ffiB FALSE 
FALSE 

mu FALSE 

?BB FALSE 
4 

IF VIDEO 
EX;2U a 
ENDIF 

jTRUE IF MITS 2SIO. 
jTRUE IF USIN:; VDB-8024 BOARD. 
iTRUE IF usnx:; DELT1". PRmucrS CPU. 
iTRUE IF IMSAI 810-2. 
; TRU E IF CRCMEMCO WART. 
iTRUE IF USING A ME~10RY MAPPED VIDEO. 
; TRU E IF SG'lETH Th'G ELSE. 
i TRU E IF PROC TECH SOLCB. 
iTRUE FOR IXXJBLE SIDED DHIVES. 
iTRUE IF DUAL DRIVE. 
;TRUE IF FAST SEEK (PERSCI). 
;DEFINES 'IRE NUMBER DRIVES IN SYSTEM. 

j IF USIN::; A VIDEO BOARD 
i PUT CXJTPUT ADDRESS HERE 

IF NOT SOLOS AND NOT TARDEL ilF NOT PROC TECH SOLOS, 
mu a iCCNSOLE STATUS FORI'. 
EDU a i CCNSOLE CQriJMAL'ID PORT. 

ffiB 1 jCCNSOLE DATA FORT. 
2 i LIST STATUS FORT. 

ffig2 ; LIST CClMt"1A.NI) PORI'. 
U 3 iLIST DATA FORT. 

IF 

EX;2U FALSE iCCNSOLE NULLS? 
mu a iCCNSOLE NULL CCUNT. 

~B FALSE i LIST DEVICE NULLS? a ; L 1ST NULL CooID'. 
mu FALSE jLIST DEVICE PAGING? 

ffiB 66 ; LINES PER PAGE. 
0 j B FOR HD LD AT Ba; OF SEEK. 

mU 2 iRATE l=6MS, 2=10MS, 3=20t1S. 

.******************************************************* , 
; *** TI-lIS IS 'IRE END OF THE AREA ~'lliICH t'DRr'lALLY NEED *** 
; *** BE CHNr:;ED FOR ~ST CCNSOLE I/O SYSTENS *** 
.******************************************************* I 

HOYLO EXJU 
HOYHI EXJU 
TARDEL EX;2U 

IF 
CCOM mu 
CSTAT ffiB CDATA 

SID OR SOLCB OR ornER ; STATUS READY vlHEN LCW. 
NJT RDYLO . 
TARBELL OR DELTA i IF USING TAABELL OR DELTA CPU. 

TARDEL 
IOBASE+l 
IOBASE+l 
IOBASE+O 

Page 

i IF USING Tl\lU3ELL OR DELTA CFU 
i CCNSa.E CCl1NAND PORI' 
i COOSOLE STATUS PORT ( CHAN A.) 
i CCNSOLE DATA FORI' 
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00F8 = 

00F8 = 
88~~ ~ 
OOFA = 
OOFE = 
OOFC = 
OOFC = 
OOOA = 

0001 = 
0080 = 

LCOO 
LSTAT 
illATA 

mU IOBASE+3 
mu IOBASE+3 
mU IOBASE+2 
ENDIF 

~LIST mlMAND PORT 
~LIST STATUS roRT (CHAN B.) 
; LIST DATA PORT 

. , 
IF 

.. 
TIMER AND TARBELL ~MUsr BE USIN3 TARBELL CIU. 

TIMER mUATES 

60 mu IOBASE+4 
IOBASE+S 
IOSASE+6 
IOBASE+7 
IOBASE+8 
OOOOOOOOB 
01000000B 
10000000B 
00110000B 
00100000B· 
00010000B 
OOOOOOOOB 
OOOOOOOOB 
00000001B 
OOOOOOOOB 
00000010B 
00000100B 
00000110B 
00001000B 
00001010B 

~ TIMER mAN 0 ADDRESS 
·TIMER mAN 1 ADDRESS 
;TIMER mAN 2 ADDRESS 
• TIMER cn1MAND PORT !l ffig 

IMASK mu = reg 
~RD mg 
RLHBYTE mu RLLBYTE U 
CNTRLT U 
BINARY EQU 
BCD mU 
r.1CDEO mU 
MODEl mU 
MODE2 IU MODE3 U 
MODE4 U 
MODES U 

ENDIF 

IF 
CSTAT mU 
KED El;2U 
CLRSCR mU 
SCRN 

mgrF 

SOLa; 
OFAR 
OC02EH 
OCODSH 
OCOS4H 

IF NOT SOLa; 
DISK 

mgIF 
OF8H 

IF SOLa; 
DISK mg OE8H 

IF 

OCCM mU DISK 
DSTAT ffiH DISK 
'TRACK DISK+l 
SECTP mU DISK+2 
DDATA ~g DISK+3 
WAIT DISK+4 
IXXNT mU DISK+4 
RI'CNT mU 10 

IF SID 
CKBR mU 00000001B 
CPI'R mU 10000000B 

ENDIF 

IF MSI02 
CKBR EQU 00000001B 
CPI'R mU 00000010B 

ENDIF 

IF VDB8024 
CKBR mU 00000010B 
CPI'R mU 00000100B 

ENDIF 

IF 1SI02 
CKBR ~g 00000010B 
CPrR 00000001B 

END IF 

IF TARDEL 
CKBR mU 00000010B 
CPrR mU 00000001B 

ENDIF 

; IN'l'ERRJPI' MASKIN:; PORT 
. ~counter 0 
:counter 1 
~~~~~I~~ Isb 1st, msb 2nd. 
; read/load msb only. 
: read/load Isb only. -
:counter latching operation. 
:select binary operation. 
~select BCD operation. 
:interrupt on tenninal count. 
;programfuable One-shot. 
~rate generator. 
;S<N?lre WiNe rate generator. 
:software triggereastrobe. 
:hardware tr1ggered strobe. 

• IF PROC TErn SOLa; 
;CCNSOLE STATUS rom.. 
: SOLas KEYBCWID. 
:CLEAR SCREEN. 
; SOLas ruTPUT. 

; IF NOT PROC TErn SOLa;, 
;DISK BASE ADDRESS. 

; IF PROC TErn SOLas, 
;DIFFERENT DISK PORTS. 

; DISK CCl-1MAND PORT. 
:DISK STATUS roRr. 
;DISK TRACK roRT. 
;DISK SECTOR PORr. 
;DISK DATA PORr. 
; DISK WAIT roRr. 
;DISK CCNIRa:.. PORT. 
: RE'IRY COONI'. 

; IF STANDARD 1&013 • KEYBCWID READ IT. 
; CCNS ruTPUT RDY BIT. 

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

;IF VDB-8024 BOARD. 
·KEYBCWID READY BIT. 
;CCNS aJTPUT RDY BIT. 

; KEYBOARD READY BIT. 
:PRINT READY BIT. 

:KEYBCWID READY BIT. 
:PRINT READY BIT. 
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0080 = 
0003 = 
1000 = 
4400 = 
4C06 = 
5AOO = 
0004 = 
0011 = 
5AOO 

5AOO C39C5A 
5A03 C3EF5A 
5A06 C3235B 
5A09 C32C5B 
5AOC C3385B 
5AOF C3E45C 
5Al2 C3DESC 
5Al5 C3DESC 
5Al8 C37B5B 
5AlB C3435B 
5AlE C37D5B 
5A21 C3CB5B 
5A24 C3D65B 
5A27 C3FD5B 
5A2A C37D5C 
5A2D C3D75C 
5A30 C3D05B 

5A33 = 
5A33 825AOOOO 
5A37 00000000 
5A3B FE5C735A 
5A3F 9D5D7ESD 

5A43 825AOOOO 
5A47 00000000 
5A4B FE5C735A 
5A4F CCSDADSD 

5AS3 825AOOOO 
5AS7 00000000 
5ASB FE5C735A 
5ASF FB5DOCSD 

5A63 825AOOOO 
5A67 00000000 

IF TUART iIF CR~ 'lUART, 
CKBR a 01000000B ; KEYBOARD READY· BIT. 
CPl'R . ~. UIF10000000B ;PRINT READY BIT • 

IF sa..cs ;IF PROC TEXll sa..cs, 
CKBR I 00000001B ; KEYBOARD READY BIT. 
CPl'R U 10000000B ;DUMMY EQU. 

IF 

IF O'lHER ; IF S<NE'!HJN; ELSE 
CKBR 

mg 
00000010B i KEYBOARD READY BIT. 

CPl'R 10000000B iPRINTER READY BIT. 
END IF 

EQU CPTR ;LISTER READY BIT. LRBIT 
IOBYTE 
CBASE 
CPMB 
BX)S 
BIOS 
(DISK 
NSECI'S 

(MSIZE-20) *1024 ;BIAS FOR LARGER 'THAN 20K. IUgu 3 • ADDRESS OF ILO BYTE. 

CBASE+3400H iSTART OF CPM 2.0 
CPMB+806H i START OF BOOS 2. a . 

EOU CPMB+1600H iSTART OF CBIOS IO. 
EQU 4 iLOCATION 4 IS CURRENT DISK. 
EQU 17 i NUMBER OF SECIDRS IN IT. 

OR; BIOS iSTART OF CBIOS SI'RUCIURE. 
i 
i I/O JUMP VECroR 
i 'fius IS WHERE CPM CALLS WHENEVER IT NEEDS 
; 'ID 00 ANY INR.JT/ Cl.JTIUT OPERATION. 
i USER PRCGRAMS MAY USE 'THESE EN'lRY FOlms 
i ~~ BUT NOI'E 'lHAT mE LOCATION OF mIS 
; vt,1..:1uR CHAN:;ES WITH mE MEMORY SIZE. 

i JMP BOOr ;FRCM OJLD START LQ'illER. 
WBoorE: JMP WBOOI' i FRCM WARM Boor. 

JMP ernST iCHECK a.:NSCLE KB STATUS. 
JMP CONIN iREAD ca.:sSCLE CHARACTER. 
JMP a.:NOT iWRITE C::OOSCLE CHARACTER. 
JMP LIST iWRITE LISTllG CHAR. 
JMP FUN::H iWRITE FUN::H CHAR. 
JMP READER ; READ READER CHAR. 
JMP Ha-ffi il«JVE DISK 'ID 'IRAO< ZERO. 
JMP SELDSK iSELECT DISK DRIVE. 
JMP SET'IRK i SEEK 'ID 'IRAO< IN REG A. 
JMP SE'ISEC i SET SECI'OR NUMBER. 
JMP SE'Irt-1A iSET DISK STARTIN:; ADR. 
JMP READ ; READ SELECTED SECIDR. 
JMP WRITE iWRITE SELECTED SECIOR. 
JMP PRSTAT i LIST STATUS CHECK. 
JMP SECI'RAN ; SECIDR 'IRANSLATE ROJTINE. 

; 
; THIS SECTION DEFINES 'THE mE DISK PARAMETERS 
; NOTE: 
; IF YOO HAVE '!HE MACRO ASSEMBLER (MAC) FRCM 

~ ~~~~~~~~lc*Y~ ~B~I~~E~~ ~~50N 
; FILE "DISKDEF" 'ID aJSI01 TAILOR YOOR SYSTEM 'ID 
i ALLCW DIFFERENT TYPES OF DRIVES OR IDRE '!HAN 4 
i DRIVES. 

; * *AA* * . 
I 

$ ; BASE OF DISK PARAMETER BLOCK DPBASE EQU 
DPEO: XLTD OOOOH ; TRANSLATE . TABLE rM 

0;'1 OOOOH,OOOOH ; SCRA'lUI AREA 
lli DIRBUF,DPBO ; DIR BUFKt. PARM BLOCK 
rM CSVO,NNO ; CHECK, LOC VECI'ORS 

; 
DPEl: lli XL'l1 OOOOH 

rM OOOOH,OOOOH 
IW DIRB~DPBl 
rM CSVl, m. 

i 
. DPE2: lli XLT2 OOOOH 

rM OOOOH,OOOOH 
IW DIRBUF , DPB2 
lli CSV2,NN2 . , 

DPE3: rM XLT3 OOOOH 
IW OOOOH,OOOOH 
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SA6B FE5C73SA 
SA6F 2A5EOBSE . , 

rn DIRBUF , DPB3 
r::w CSV3 ,N... V3 

5A73 = 
SA73 lAOO 
5A75 03 
5A76 07 
SA77 00 
5A78 F200 
5A7A 3FOO 
5A7C CO 
SA7D 00 
5A7E 1000 
5A80 0200 

; THE FOLLCWIN:; DESCRIBES lHE DISK PHYSICAL 
iNA'lURE, SUCH Nj SECIDRS/TRACK,DIRECIDRY SIZE. 
; 
DPBO EQU 2$.6 iONE OF 4 DISK PARM. BLOCKS 

IW i SECIDRSjTRAQ\ 
DB 3 iBLOCK SHIFT 
DB 7 iBLOCK MASK 
DB a i EXTNT MASK 
rJil 242 iDISK SIZE - 1 
a~ 63 iDIRECIDRY r~. 
DB 192 iN...LOCO 
DB 0 iALLOC1 
Ilv 16 iCHEQ\ SIZE 
1»7 2 iNUMBER OF SYSTEH TRAQ\S 

; 
i SECIDR 'IRANSLATION TABLE 

5A82 = XL TO 
5A82 01070D1319 ~U f, 7 113719325 

iSTART OF TRANS. TABLE 

SA87 050Bl1l703 
SA8C 090FlS0208 
SA91 OEl41A060C 
SA96 1218040AlO 

SA73 = 
5A82 = 
SA73 = 
SA82 = 

SA73 = 
SA82 = 

5A9C 318000 

5A9F 00000000 
5M3 00000000 
5M7 00000000 
5MB 00000000 

DB 5,1 ,1 ,2 {p 
DB 9 IS 21 2 
DB 14,26,26:£6,12 
DB 18,24,4, 0,16,22 

, 
DPBl ffi8 DPBO • ~N...ENT PARAMETERS 
XLTl XL TO ; S 'IRANSLATE TABLE 
; 
DPB2 EQU DPBO 
XLT2 EQU XL TO 
, 
DPB3 EQU DPBO 
XLT3 EDU XL TO 
;**BB** 
; 
i Boor 
; THIS SECTION IS EXEaJTED WHENEVER RESET AND RUN 
; IS ruSHED, l'lFTER THE COLDSTART LOADER READS IN 
i THE CPM SYSTEM. 
, 
BOOr: LXI SP,80H iSET STACK POINTER. 

INITIO: 

IF n,JTRP 
EI 
ENDIF 

IF STD 
[J/l 0,0 
rJil 0,0 
[JtJ 0,0 
IW 0,0 
ENDIF 

IF r·1SI02 
MVI A,3 
CUT CCOM 
OUT LCOM 
MVI A.t,llH 
CUT CcOM 
OUT LCOH 
ENDIF 

; IF INTERRrJPI'S N...LCWED, 
; ENABLE lHEM HERE. 

iIF STANDARD I/O, 
i LEAVE SPACE FOR INIT. 

;IF MI'IS 2SIO, 
iINITIN...IZE 2SIO. 

IF TARDEL OR ISI02 
LXI H,IOINIT ;POINT 'IO 8251 BYTE TABLE. 

i'IHERE ARE 4 OF THEM. MVI B,4 
MCN A.t,rtl 
CUT CcOM 
CUT LCOM 

. INX H 
OCR B 
JNZ INITIO 
ENDIF 

iGET A BYTE FRa1 TABLE. 
;CUT CONSa.,E COMMAND PORr. 
;OUT LIST COMMAND PORr. 
;POINT 'IO NEXT BYTE • 
; DECREASE COUNI'. 
iLOOP TILL DONE. 

IF TIMER AND TARBELL ·IF USThGTARBELL CFU 
MVI ~,!.,.CN'IR0+RLWORD+IDDE2+BINARY i INIT 82S3 
CUT '1 vlND ; SEND IT 'lO CC11MAND PORr 
LXI B,33333 ;TIME aNSTANT FOR 60 HZ 
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5AAF AF 
5ABO 320300 
5AB3 320400 
5AB6 OEnS 
5ABS 21F25C 
5ABB 77 
5ABC 23 
5ABD OD 
5ABE C2BBSA 
5AC13EF2 
5AC3 32FC5C 
5AC6 DBOI 
5ACS 21E65C 
5ACB CDA45C 

5ACE 3EC3 
5ADO 320000 
5AD3 2l035A 

~~ ~~8~88 
5AOC 21064C 
5ADF 220600 
5AB2 218000 
5AE5 22F05C 
5ABS 3A0400 
5AEB 4F 
5ABC C30044 

5AEF 318000 

5AF2 OEnO 

ITl: 

BOOl'L: 

r![JJ ~~ 
OOT 'lUiO 
r![JJ~ 
OOT 'lUiO 
ENDIF 

IF TUART 

~ ~~B 
OOT 52H 
LXI H, BADDRS 
MVI At.11H 
OOT OzH 
rtrN A,M 
INX H 
OOT 0 
CALL CCNIN 
CALL CCNIN 
CPI ODH 
MVI A.J. 
JNZ IT.l 
ENDIF 

IF SCLas 
CALL CLRSCR 
ENDIF 

; LS BYTE CF COONI' 

; MS BYTE OF COONI' 

i IF CRCMEMOO WART, 
;SET A = 1. 
; SELOCT DEVICE A. 
;RESET DEVICE B. 
;GET ADR OF BADD RATE TABLE. 
;OCl'UPLE 'lHE CLcx:::K. 
i & RESET OJRRENT DEV. 
iGET BAUD RATE FRCM TABLE. 
i INCREMENT IDINTER. 
iSET BAUD RATE. 
i READ KEYBOARD. 
i READ KEYBOARD !!GAIN. 
iIF NOr CARRIAGB-RE'IURN, 
i SL(N 'lHE CLcx:::K. 
iUNl'IL A CARRIAGB-RE'IURN. 

i IF PROC TEO! sa:.as, 
iCLEAR OCREm'. 

XRA 
srA 
srA 
MVI 
LXI 
MOl 
INX 
OCR 
JNZ 
MVI 
STA 

A iCLEAA ~'IOI AREA. 
IOBYTE iCLEAA I 0 BYTE. 
CDISK iSELECr RIVE ZERO 
C,ENDZ-srARTZ ~;Q~ LENG'llI OF ZERO AREA. 
H, srARTZ iGET 1:jU<l\'!CH ADDRESS. 
M, A i PUT ZERO IN MEMORY. 
H i INCREMENT IDINTER. 
C iDECREMENT <XX1Nl'ER. 
BOaIL iLOOP TILL DONE. 
tA~H i SET LA'lCH CCDE = F2. 

IN CDATA 
LXI H l.§....r-a; 
CALL p1"Jtkj 

iCLEAA crnSCLE STA'IUS. 
iPRINT OPENlNi MESSAGE. 

i 
i SET UP JUMPS IN'IO CP/M IN LavER MEMORY. 

§E'IUP: MVI A,OC3H i PUT JMP 'ill moor 
srA 0 i ADR AT ZERO. 
LXI H, WBoorE 
ffiLD 1 
srA 5 
LXI H, BOOS i PUT JUMP 'ill BOOS 
ffiLD 6 iAT ADR 5,6L7. 
LXI !:!!.~Q!:! i SET DEFAULT mA ADR. 
SHLD UVINillD 
IDA CDISK iGET OJRRENT DISK 
1!'OJ CdL iPASS IT 'ill CCP IN REG C. 
JMP C.t'MJj iJUMP 'ill CCP. 

IF TARDEL OR ISI02 
IOINIT: DB OAAH,040H,OCEH,037H 

ENDIF 

IF TUART i IF CRCMEMOO WART, 
BADDRS: DB 94H,OCEH,0A2H,92H,88H,84H,82H,1 
. , ENDIF 

i WARM-l3OOI': READ CCP BACK IN'ID MEMORY. 
i BOOS AND BIOS ASSUMED STILL IN MEMORY. 

fvBoor: LXI SP,80H iSET STACK POINTER. 

IF IN'IRP i IF INTERRJPrS ALLCWED, 
EI iALLCW 'llIEM HERE. 
ENDIF 

IF LSTPAG ; IF LIST DEVICE PAGIN:;, 
XRA A iRESET LINE-~EED CalNI'. 
srA LFCNT 
ENDIF 

MVI c,O ;SELECT DISK ZERO. 
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SAF4 CD43SB 
SAP? CD7B5B 
SAFA C2185B 
SAm 0611 
SAFFOE02 

51301 210044 
SB04 22FOSC 
SB07 COCBSB 
SBOA CDFDSB 
5BOD C2185B 
SBlO OC 
SBll 05 
SBl2 C204SB 

SBlS C3CESA 

SB18 0E42 
SBlA CD38SB 

~~B ~~~ 

SB23 DBOO 
SB2S ffiOl 
SB27 3£00 

5B29 CO 

SB2A 2F 
SB2B C9 

SB2C DBOO 
5B2E ffiOl 

SB30 C22C5B 

SB33 DBOl 

SB3S ffi7F 
5B37 C9 

RBLKl: 

CALL SELDSK 
CALL HOME 
JNZ RDERR 
HVI B, NSECI'S 
HVI C,2 

IF IN'IRP 
DI 
ENDIF 

LXI H,CPMB 
SHLD I11AADD 
CALL SETSEC 
CALL READ 
JNZ RDERR 
INR C 
OCR B 
JNZ RBLKI 

IF INTRP 
EI 
ENDIF 

; MOlE 'ID 'IRAQ{ ZERO. 
; IF . ERROE.c........PRINT MESSlGE. 
;GET :It Sa·luRS FOR CPM READ. 
;TRAQ{ {B)=O, SECTOR (C)=2. 

; IF INTERRJP.I'S ALLGlED, 
. ;DISABLE 'IHEN HERE. 

;GET STARTnK; ADDRESS. 
; SET STARTnK; ADDRESS. 
; READ STARTnx; AT SEcroR IN C. 
;READ SYSTEM SECTORS. 
; IF EBEQ.& PRINT MESSPbE. 
; INCRJ:!Io'ltl'j'l' SECTOR NUMBER. 
iDECREMENT SECIOR COOm'. 
;Nar ZERO, KEEP READIN3. 

• IF INTERRJPI'S ALLCWED 
;ALLG1 'IHEM AGAIN HERE: 

JMP SEWP : SET UP JUMPS. 

fIDERR: HVI C, 'B' iGET Boor ERROR CODE. 
CALL CONar • PRINT IT. 
CALL CONIN . ;READ A ClIAR FRQ1 aNSCLE. 
JMP WBoor ;00 A WARM Boor. 

i 
; CHEa< CONSOLE INfUT STAWS. 

tONST: IN CSTAT :READ COOSCLE STAWS. 
ANI CKBR ;LCXl< AT KB READY BIT. 

CCNSTl: MVI A,O ; SET A=O FOR REWRN. 

IF 
RNZ 
ENDIF 

IF 
RZ 
ENDIF 

RDYLO 

PJY'lHI 

i IF STAWS READY LOV6 ; Nor READY WHEN l'UI' • 

;IF STAWS READY HIGH, 
iNor READY WHEN ZERO. 

Q1A ;.IF READY A=FF. 
RET ;RE'IURN FRCM aNST. 

READ A CHARACTER FRCM aNSCLE. 

CONIN: 

i 

IF NOT SCLOO 
IN CSTAT 
ANI CKBR 
ENDIF 

IF SCLOO 
CALL KBD 
JZ CONIN 
ENDIF 

iIF Nor PROC TEO:I SCLOO, 
:READ CCNSCLE STAWS. 
; IF Nor READY, 

: IF PROC TECH sa..os, 
:READ SCL KEYBOARD. 
:READY WHEN l'UI' ZERO. 

IF ROYLO AND Nor SOLOO 
JNZ CCNIN iLooP UNrIL LOV. 
ENDIF 

IF RDxlII 
JZ CONIN 
ENDIF 

IF Nor SCLOO 
IN CDATA 
ENDIF 

; IF READY WHEN HIGH, 
; LOOP UNrIL HIGH. 

; IF Nor ?ROC TEO:I SCLOO, 
; READ A ClIARACI'ER. 

ANI 7FH i.MAKE MJST SIG. BIT = O. 
RET ;RE1URN FRCJ.l aNIN. 

i WRITE A GIARACTER 'ID 'IHE aNSCLE DEVICE. 

toNor: 
IF COOUL 
MVI l},ODH 
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5B38oo00 
5B3A E680 

5B3C C2385B 

5B3F 79 
5B40 D301 
5B42 C9 

5B43 210000 
5B46 79 
5B47 FE04 
5B49 DO 
5B4A 21F25C 
5B4D 7E 

5B4E 5F 
5B4F 1600 
5B51 2lF65C 
5B54 E5 
5B55 19 
5B56 DBF9 
5B58 77 
5B59 79 

CMP C ;'IHEN HOP CXJ'I' 
JZ COOULL ;'IO NULL RCDTllIJE. 
ENDIF 

CONOl'l: 
IF NOT SCLOO AND NOT VIDEO 
IN CSTAT ;READ CCNSCLE STA'IUS. 
ANI CPl'R ; IF NOT READY, 
mDIF 

IF RDYLO AND NOT SCLOO AND NOT VIDEO 
JNZ CCNOl'l ; LOOP UNI'IL LCW. 
ENDIF 

IF RDYHI iIF READY WHEN HIGH, 
JZ CCNOTl iLOOP UNI'IL HIGH. 
ENDIF 

IF NOT SCLOO AND NOT VIDEO 

~ ~~TA ~~rn£Bw.crER. 
RET ; RE'lURN. 
ENDIF . , 

iTHIS RCXJTINE CALLES YOOR VIDEO DRIVER RaJTINE WHICH 
; MUST BE IN R<l1. ALL REGISTERS MJST BE SAVED AND RES'IDRED 
i BY YOUR VIDEO DRIVER IN ORDER 'ID BE cn1PATIABLE WITH CPI'l. 
iCPM PASSES 'illE aIAR. 'IO BE CXJTruT IN 'illE C REGISTER • 
• MAKE ANY aIAN3ES IN 'illIS RClJTINE 'ID PASS 'illE CHAR FRa>i 
;REG C 'It) 'IHE REGISTER YOOR VIDEO DRIVER EXPECTS IT 'ill BE IN. 

; IF VIDEO i IF US:m:; A VIDEO DRIVER m Ra,l. 
r-CALUlL fu,CT[1\T"\DD iGET 'lHE CPfI1 CHAR I0.1TJD REI; A 

w t:UJ ~ iCALL YOOR VIDEO DRIVEI~. 
RET ; RE'IURN 'ID CPI-l. 
ENDIF 

IF CONUL 
CCNULL: PUSH B iSAVE B&C. 

MVI B, CNULLt 1 
CONUI.J.: CALL CONOTl 

MVI C,O 
OCR B 

iGET NULL COO NT • 
iPRINT CR. 
iGET NULL CHAR. 
i DECREMENT COUNTER. 
i DO NEXT NULL. JNZ CCNUI.J. 

POP B 
r-r:N A,C 
RET 
END IF 

IF S(LOO 
ruSH B 
r-r:N ~r.f .. 
CALL ~ 
PoP B 
r-r:N A,C 
RET 
ENDIF 

i RES'IDRE B&C. 
i RES'IDRE A. 
iRE'lURN. 

iIF PROC TECH SOLOS, 
iSAVE B&C. 
i ruT QIAR IN B REG. 
; OOTruT (EAR 'ill SCLOO. 
; RES'IDRE B&C. 
; ruT mAR IN A. 
; RE'lURN FR<l1 COOOT. 

i 
i SELECr DISK Nill'lBER ACCORDIN:; 'ID REGISTER C. 

§ELDSK: LXI H,O iSET UP FOR ERROR CODE 
POl f...J.C iGET NEl'1 DRIVE. 
CPI NUISK iCALLIN:; UNDEFINED DRIVE? 
RNC iIF NO CY, H,L TELLS Cn1 YES. 
LXI H,DISKNO iGET OLD DRIVE NUfvlBER. 
POl A,M iGET OLD DISK NUMBER. 

IF DUAL i IF DUAL DRIVE, 
ANI OFEH iCLEAR aJT BIT O. 
ENDIF 

r-r:N E,A 
MVI D 0 
LXI H ~ 'lRTAB 
ruSH H 
DAD D 
IN TRACK 
r!J(Jil M,A 
flO! A,C 

IF DUAL 

iruT OLD DISK NO. IN D&E. 

;GET ADDRESS OF TRACK TABLE. 
; SAVE ADDRESS OF TRTAB. 
iADD DISK NO. 'ID ADDRESS. 
iREAD 1771 TRACK REGISTER. 
; ruT IN'ID TAB1;.E. 
iGET NEW DISK NUMBER. 

i IF A roAL DRIVE, 
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5B5A 5F 
5B5B El 
5B5C 19 
5B5D 7E 
5B5E D3F9 
51360 79 
51361 32F25C 
51364 2F 
51365 '07 
51366 '07 
51367 '07 
51368 87 
51369 F602 
5136B 32FC5C 

5136E 2AF25C 
5B71 11335A 
5B7 4 29 
5B75 29 
5B76 29 
5B77 29 
5B7 8 19 
5B79 AP 
5B7A C9 

5B7B OEOO 

5B7D E5 
5B7E 2AFC5C 
5B81 7D 
5B82 D3FC 
5B84 32FD5C 
5B87 BC 
SB88 3EFF 
5B8A C28E5B 
5B8D 2F 
SB8E 32F4SC 
5891 El 

ANI OFEH ;CLEAR BIT O. 
ENDIF 

MCN E,A ;PUT NEW DISK NO. IN D&E. 
pop H ;RESTORE ADDRESS OF TRTAB. 
DAD D ;ADD DISK NO. TO ADDRESS. 
r"OJ A,M ;GET NEW 'IRACK NUMBER. 
OOT TRACK ;PUT INTO 1771 'IRACK REG. 
t"OJ AC iUPDATE OLD DISK NUMBER. 
STA DISKNO 
OlA ; BITS INVERTED INTO LA'ICH. 
ADD A iPUT BITS 1&2 AT 4&5. 
ADD A 
ADD A 
ADD A 
ORI 2 i MAKE LA'ICH CC1-1MAND. 
STA LATCH iSAVE NEW LATCH CODE. 

;SELECT DRIVE AS A FU~ION OF H,L 

I 

LHLD DISKNO 
LXI D, DPBASE 
DAD H 
DAD H 
DAD H 
DAD H 
DAD D 
XRA A 
RET 

;LOAD DISK NUMBER AND ZERO BYTE 
; POINT 'lD DISK PARM START. 
·*2 
~ *4 
~ *8 
; *16 
; COOFUTE INDEX FOR WE DRIVE 

·SET A = O. 
; REWRN FRa1 SELDSK. 

, HCNE DISK TO 'IRACK ZERO. 
, 
HOME: MVI C, 0 ; SEEK TO 'mACK ZERO. 
, 
; SET 'IRACK NUMBER 'ill WHATEVER IS IN REGISTER C. 
i ALSO PERFORM r,OJE 'ill WE CORRECT TRACK (SEEK). , 
SE'ITRK: 

IF Nor DUBSID 
ruSH H 
LHLD LATCH 
t4(}.J A,L 
CUT DCONT 
STA CLA'ICH 
CMP H 
MVI A,OFFH 
JNZ SFLJ'IG 
CMA 

SFLJ'IG: STA HLSF 
POP H 
ENDIF 

i IF NOT IXXJBLE-SIDED, 
iSAVE H&L. 
jGET NEW & OLD LA'ICH. 
iGET NEW LA'ICH. 
; SELECT DRIVE N<»l. 
; REMEMBER OJRRENT LA'ICH. 
;IS NEW SAME AS OLD? 
; IF NOT, SET FLJ'IG = FF. 

; IF NEW = Qg> 1. FLJ'IG = O. 
; SET HEAD-LUill/ SELECT FLlG. 
jRESTORE H&L. 

5B92 79 rI'f:N A,C ;GET NEW 'mACK NUMBER. 

;IF JX)UBLE-SIDED DISK, 
iSH 1FT RIGHT (NCE. 

IF DUBSID 
RRC 
ruSH PSW 
ruSH H 
LHLD LA'IOl 

:rf ~rf5E2 
ORI 40H 
JMP SETLAT 

SIDE2: ANI OB2H 
SETLAT: OUT DCONT 

STA CLA'IOl 
XRA H 
ANI OBFH 
MVI AI-,QI..FH 
JNZ St.;U"L 
CMA A 

SETFL: STA HLSF 
POP H 
POP PEW] 
ANI 7FH 
r.IJ(JV C,A 
ENDIF 

5B93 32EESC STA TRK 
,. 

i SAVE REVISED TRACK NUMBER. 
iSAVE H&L. 
;GET NEW & OLD LA'ICH. 
; PUT NEW LA'ICH IN A. 
;IF TRACK # ODDL SIDE #2. 
;CLEAR LA'IUI BIT FOR SIDE 1. 
iGO AHEAD AND SET LA'IUI. 
;SET LA'IOl BIT FOR SIDE 2. 
; OUTFUT 'ill WE LA'IUI. 
; SET CURRENT LA'IUI CODE. 
iCOMPARE OLD WIlli NEW, 
iIGNORE SIDE BIT. 
iIF OLD Nor = NEW, 
i SET FLlG = FF. 
i IF OLD = NEW6 FLJ'IG = o. 
iSET FL1G ZER IF SAME. 
;RES'lDRE H&L. 
i RESTORE 'lHE 'mACK NUIvlBER. 
iCLEAR MSB. 
i SET C='IRACK NUr-1BER. 

i UPDATE OLD WIlli NEW. 
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5B96 C5 
. ,i- ~~§~ ikA 

5B9A 32FB5C 
5B9D DBF9 
5B9F B8 
5BAO C2A55B 
5M3 Cl 
5BA4 C9 

5BA5 F5 
5BA6 3EDO 
5BA8 3D 
5BA9 C2AB5B 
5BAC Fl 

5BAD 78 
5Bl\E D3FB 
5BOO 3El6 
5BB2 D3F8 
5BB4 DBFC 
5BB6 DBF8 
5BBS EX591 
5BBA CAA35B 

5BID 3AFB5C 
5BCO 3D 
5BCl C29A5B 
5BC4 Cl 
5BC5 Q)245C 
5BC8 C3965B 

5BCB 79 
5BCC . 32EF5C 

; MOJE '!HE HEAD 'ID '!HE 'IRAQ{ IN REGISTER A. 

kEK: ruSH B i SAVE B&c. 
l'Ol B,A iSAVE DESTINATION 'lRACK • 
MVI A,R'ItNT iGET RE'IRY <XlJNI'. 

SRE'IRY: STA SER<Nl' i S'IDRE IN ERROR <XlJNl'ER. 
IN '!RACK iREAO PRESENT '!RACK NO. 
em> B i SAME AS NEW 'lRACK NO.? 
JNZ roIHR iJUMP IF Nor '!HERE. 

'IHERE: pop B iRES'IDRE B&c. 
RET ; RE'IURN FR01 SEEK. 

~THIS RCUTINE IS 'ID ALI..CW TIME FOR'IHE DRIVE 
; 'lUNNEL ERASE 'ID TERMINATE BEFORE f.fNIN:i '!HE 
• HEAD. '!HE DELAY IS APPROX. 700 MICRO-SEC. @ 
; 4 MHZ cru TIME, AND IXXJBLE '!HIS FOR 2 MHZ cro IS. 

kr.rnR: ruSH PEW iSAVE llCQJM 
MVI A,ODOH ;DELAY COONI' = 208 

BUSYl: OCR A ; DECREASE <XlJNl' 

SDIR: 

DLooP: 

STEP: 

STEPl: 

; 

JNZ BUSYl" ; LOOP TILL :ocNE 
POP PSW i RES'IDRE llCQJM 

IF Nor PERSCI iIF Nor PERSCI DRIVE, 
f!Ol A B iRES'IDRE A FReN B. 
CUT DDATA ;TRAO< 'ID DATA REGISTER. 
MVI ~J.14H+STPRA'IY-HLAB LqET STEP RATE, 00 
CUT JJCOM i SEEK Whl1 VERIFY. 
IN WAIT iWAIT FOR IN'IRQ. 
IN DSTAT iREAD STA'IUS. 
ANI 91H iLCXl< AT BITS. 
JZ '!HERE ;OK IF ZERO. 
ENDIF 

IF PERSCI ; IF PERSCI DRIVE, 
MVI Af40H+HLAB ;.IF CARRY = 1, 
JC SD R ;;:;TEP IN. 
MVI ~J.§'QH+HLAB iO'IH~ISE, OOT. 
CUT 1JU.JlYl ; ISruE STEP DIR1:.CrION. 
MVI A,20 ;DELAY LOOP COUNl'. 
OCR A iDECREMENT COUNI'ER. 
JNZ DLOOP 
l'Ol A,C 
ruB B 
JP STEP 
Q1A 
INR A 
MOl C,A 

~~ &:b 
OCR C 
JNZ STEPI 
IN WAIT 
IN DSTAT 
r!Ol &t3_. 
CUT 'll<t\CK 
IDA CLA'lCH 
ANI 72H 
CUT OCONT 
IN WAIT 
IDA CI..A'lCH 
ooT OCONT 
XRA A 
FOP B 
RET 
ENDIF 

IF Nor PERBeI 
IDA SERCNT 
OCR A 
JNZ SRE'IRY 
FOP B 
CALL REXXN 
JMP SEEK 
ENDIF; 

iGET PRESENT 'lRA0<. 
; FIGURE 'IRAO<S 'ID STEP. 
; IF NB3ATIVE, 
;FIGURE '!HE 
i'lWO' S COMPLEMENT. 
;GET DIFFERENCE. 
i PERSCI STEP mMMAND. 
iSTEP PERSCI (E-14). 
; COONI' 'IHE STEP. 
; STEP UNl'IL C = O. 
iCI..EAR 1771. 

;GET DEST. TRACK. 
; UPDATE 'IRAO< REG. 
;GET LA'lCH COOE. 
i MAKE CX>MMAND 'ID 
; SWI'ICH WAIT FOR 
; SEEK COMPLETE. 
; RES'IDRE LA'IOI 'ID 
;OLD COOE. 
; MAKE GCXD RE'IURN. 
i RES'IDRE B&C. 

iIF Nor PERSCI DRIVE, 
iGET ERROR COUNI'. 
i DECREMENT COUNI'. 
;RE'lRY SEEK. 
iRES'IDRE B&C. 
iIF SEEK RE'IRY = 10 OfECK 
i FOR CNlIr-C FOR ABORl'. 

i SET DISK SEC'IDR NUMBER. 
; 
SETSEC: MOl Af..fl.. 

STA pl:!iC'l' 
;GET SEC'IDR NUMBER. 
i ruT AT S1:.Cr * ADDRESS. 
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SBCF C9 

SBDO EB 
SBDI 09 
5BD2 6E 
5BD3 2600 
5BD5 C9 

5BD6 60 
5BD7 69 
SBD8 22FOSC 
5BDB C9 

SBDC 3AF4SC 
SBDF B7 
SBEO CAF45B 
SBE3 2F 
SBE4 32F45C 

SBE7 DBF9 
5BE9 D3FB 
5BEB 3El6 
SBED D3F8 
5BEF DBFC 
5BF1 3E04 
SBF3 C9 
5BF4 DBF8 
5BF6 &520 
SBFB CAF15B 
SBFB AF 
SBFC C9 

5BFD 3EOA 
5BFF Q)69SC 
SC02 C688 
SC04 D3FB 
5C06 DBFC 
5COB ffl 
SC09 F213SC 
5COC DBFB 
SCOE 77 
5COF 23 
5C10 C306SC 
5C13 DBFB 

5C15 &59D 
5C17 C8 
5C1B Q)33SC 
SC1B C2FF5B 
5CIE CD24SC 
SC21 C3FD5B 

5C24 21AFSC 
sen CDA4SC 
5C2A Q)2C5B 
SC2D FE03 

RET iRE'IURN FRoo SE'ISEC. 

;TRANSLATE 'IRE SECTOR GIVEN B,C USm:; 'IRE 
iTRANSLATE TABLE GIVEN BY D,E 
· SECTRAN :XCHG iH,L = TRANS 

iH,L = TRANS (SECTOR) 
iL = TRANS (SECTOR) 
;CLFAR REG H 

DAD B 
r!OJ L,M 
MVI H,O 
RET i H, L = TRANSLATED SECTOR 

: SET DISK DMA ADDRESS. 
· , iMooE B&C 'IO H&L. SETDMA: MOl H, B 

r!lN hC 
SHLD u'1AADD i PUT AT DMA ADR ADDRESS. 
RET ;RE'IURN FRoo SE'lIW\. 

HDLD - GET HEAD-LOAD BIT IF REQUIRED. 

imLD: LDA HLSF ;GET HEAD-LOAD FL1(;. 
ORA A ;IS A = ZERO? 
JZ HDLDI ; HOP IF SO. 
CMA ; SET A = O. 
STA HLSF ; SET FL!G = 0 IF Nor. 

· , 
iIF CHPN;IN3 TO A NEW DRIVEl. PERFORM A SEEK TO 
iTHE SAME '!RACK TO ALLCW 'IRt; HEAD TO UrLOAD. · , 

HDLDY: 

HDLDl: 

, 

IN 
aJT 
MVI 
aJT 
IN 
MVI 
RET 
IN 
ANI 
JZ 
XRA 
RET 

'ffiACK iGET PRESENT 'mACK 
DDATA ;AND TELL 1771 ABaJT IT. 
~J.14H+STPRATHrr..AB ,tGET. WE STEP RATE. 
ucOM ; SEND IT TO FLOPPY CCN'IRCLLER. 
WAIT ;WAIT FOR IN'IRQ. 
A,4 ;SET BIT 'ill LOAD HEAD. 

• RE'IURN FRoo HDLD. 
DSTAT ;READ 1771 STA'lUS. 
20H iLOOK AT HL BIT. 
HDLDY iLOAD IF Nor LOADED. 
A ;O'IHERWISE A=O. 

iRE'lURN FRCM HDLD. 

; READ THE SECTOR AT SECI', FRoo THE PRESENT 'mACK. 
, USE STARTIN:; ADDRESS AT IMAADD. 
· , 
READ: 
RRE'IRY: 

READE: 
RLcx)P: 

RDOONE: 

· , 
iRECOl 

MVI A, .R':OCNT 
CALL DSKSET 
ADI 8BH 
OUT DCOM 
IN ~vAIT 
ORA A 
JP RDOONE 
IN DDATA 
MOO M,A 
INX H 
JMP RLcx)P 
IN DSTAT 

IF IN'IRP 
EI 
ENDIF 

ANI 9DH 
RZ 
CALL ERCHK 
JNZ RRE'IRY 
CALL RECOV 
JMP READ 

;GET RE'IRY COONI'. 
;SET UP DISK. 
iADD CODE FOR READ SECI'. 
; SEND CGr<1MAND 'ID 1771. 
iWAIT FOR DRQ OR IN'ffiQ. 
iSET FL!GS. 
iI>CNE IF IN'IRQ. ; READ A DATA BYTE FRCl1 DISK. 
i PUT BYTE IN'IO MEMORY. 
;INCREMENT MEMORY POINTER. 
·KEEP READIN:;. ;READ DISK STA'lUS. 

; IF INTERRlJPI'S ALLCWED, 
iAI.JJ::W !GAIN HERE. 

;LOOK AT ERROR BITS. 
;RE'IURN IF NCNE. 
;CHECK FOR SEEK ERROR. 
i TRY 'ID READ AGAIN. 
;CHECK FOR ABORT OR CCNTINUE 
i IF Nor CNII,-C, TRY 'ID READ AGAIN. 

iTHIS RaJ TINE IS CALLED BY ANY READ,WRITEL.SEEK RaJ TINE IF THE 
iRETRY COONI' GOES 'IO 10. IF IT OOES,'IHIS .t<aJTINE CALLS COOIN . 
iFOR A KEY 'IO BE ruSHED. IF THE KEY IS A CNTL-CA '!HEN A WARMBoar 

~§XCKEXE~im· JILW ~~~~~~Stff'Rrii{~ ~rY~~~l~~s. 
i 

RECCN: ~L ~l~ ; POINT 'IO "ERROR" MESSAGE. 
iPRINT IT CN COOSCr.. 
;CHECK FOR ruSHED KEY. CALL CCNrn 

CPI 03H i IS IT A OlTL-C ? 

Page 010 



5C2F CO 
5C30 C3EF5A 

SC33 El510 
5C35 C23D5C 
5C383AFA5C 
5C3B 3D 
5C3C C9 

5C3D 3EC4 
5C3F D3F8 
5C41 DBFC 
5C43 DBFB 
5C45 47 
5C46 DBFC 
5C48 m 
5C49 F2515C 
5C4C DBFB 
5C4E C3465C 
5CS1 DBF8 
5CS3 m 
5CS4 CASD5C 
5CS7 CD7B5B 
5CSA C3605C 
5CSD 78 
5CSE D3F9 
5C60 3AEESC 
5C63 CD965B 
5C66 C3385C 

5C69 32FA5C 
5C6C 3EDO 
5C6E D3F8 
5C70 E3 
5C71 E3 

. 5C72 2AF05C 
5C75 3AEF5C 
5C78 D3FA 
5C7A C3OC5B 

5C7D 3EOA 
5C7F CD695C 
5C82 C6AS 
5C84 D3F8 
5C86 DBFC 
5C88 m 
5C89 F2935C 
5C8C 7E 
5C8D D3FB 
5C8F 23 
5C90 C3865C 
5C93 DBF8 

5C95 E6FD 
5C97 C8 
5C98 CD335C 

. 5C9B C27F5C 
5C9E CD245C 
5CAl C37D5C 

RNZ iRE'lURN 'ill CALLER IF NUl'. 
JMP WBCXJr i YES, 00 WARMBCXJr. . , 

ERffiK - OIECK FOR REXX)RD Nor FOOID ERROR. ; 

kRCBK: ANI 10H i IF REXX>RD Nor FaJND, 
JNZ QIKSK ·00 A OIEXJ< ON SEEK. 

QIKOK: LDA EROlT ;GET ALLCl'lID ERROR CCUNI' 
OCR A 
RET ; AND RE'IURN. 

~CHECK FOR SEEK TO CORROCT '!RACK, AND QfAN;E IF NECESSARY. 
i 

; SEND COMMAND 'ill 1771 QIKSK: MVI &:~4H OOT i TO READ ADDRESS. 
IN WAIT iWAIT FOR DRQ OR lNIRQ. 
IN DDATA ;READ TIlE '!RACK ADDRESS. 
MOl BAA iSAVE IN REGISTER B. 

CHKS2: IN WIT iWAIT FOR IN'IRQ. 
ORA A iSET FLAGS. 
JP CHKS3 i DCNE WI'll! READ ADR OP. 
IN DDATA ;READ ANaIHER BYTE. 
JMP QIKS2 ; 00 IT AGAIN. 

QIKS3: IN DSTAT i READ DISK STA'IUS. 
ORA A iSET FLAGS. 
JZ QIKS4 iREAD ADR a< IF O. 
CALL Ha1E ; OTHERWISE, HOME FIRST. 
JMP QIKS5 

QIKS4: MOl A,B iUPDATE '!RACK REGISTER. 
OOT TRACK 

QIKS5: LDA TRK iGET REQUIRED TRACK NO. 
CALL SEEK ; MOVE '!HE HEAD TO IT. 
JMP OIKOK 

i 
iDISK SET UP ROOTINE. TIllS ROOTINE IS CQMM)N TO Barn 'IRE 
i READ AND WRITE ROOTINES. 

6SKSET: STA EROlT iSTORE IN ERROR erR. 

. 

MVI ~.t.,ODOH iCAUSE INTERRJPl'. 
OOT ucOM 
XTHL iSCME 
XTHL i DELAY 

IF IN'IRP 
DI 
ENDIF 

LHLD I:MAADD 
IDA SECI' 
aJT SECTP 
JMP HDLD 

; IF INT:ERRJPl'S ALLCNED, 
iDISABLE '!HElot HERE. 

iGET STARTIN:; AnDR. 
;GET SECTOR NUMBER. 
iSET SECTOR IN'IO 1771. 
iGET HEAD-I..Ql\D BIT? 

; WRITE 'IRE SECTOR AT SECI', CN 'IRE PRESENT '!RACK. 
i USE STARTrn3 ADDRESS AT IMAADD. 

kITE: MVI A.t.,RI'CNT ;GET REIRY CaJNl'. 
WREIRY: CALL DbKSET i SET UP DISK. 

ADI OASH iADD CODE FOR WRITE. 
WRITE2: OUT OCOM 
WLOOP: IN WAIT 

ORA A 
JP WDONE 

g ~D~TA 
INX H 
JMP WLOOP 

l'JOONE: IN DSTAT 

IF IN'IRP 
EI 
ENDIF 

;WAIT FOR READY. 
iSET FLAGS. 
iHOP aJT WHEN DONE. 
iGET BYTE FRCM MEM. 
iWRITE (NT() DISK. 
; INrnEMENT MEM Pl'R. 
; KEEP WRITrn3. 
;READ DISK STA'IUS. 

; IF INT:ERRJPl'S ALLCNED, 
; ENABLE !GAIN HERE. 

ANI OFDH iLea< AT '!HESE BITS. 
RZ iRE'IURN IF NO ERR. 
CALL ERQfK iCHECK/CORRECI' SEEK ERR. 
JNZ WRE."IRY i TRY 'Ib WRITE !GAIN. 
CALL RECCN iQIECK FOR ABOm' 
JMP WRITE i REIRY WRITE !GAIN. 

PRINT 'IRE MESSAGE AT H&L UNl'IL A ZERO. 
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5CA4 7E 
5eAS fjJ 
5CA6 C8 
5CA7 4F 
5CA8 Qn85B 
5CAB 23 
5CAC C3A45C . , 

MOl A,M 
ORA A 
RZ 
MOV C A 
CALL cOOor 
INX H 
JMP PM$ 

; CBIOS MESSPGES 

·GET A aIARACl'ER. 
;IF IT'S ZERO, 
iRE'lURN. 
iOIHEIMISE, 
iPRINT IT. 
i INCRE2'1ENT H&L 
;ANO GET ANaIHrn. 

5CAF 4552524F52ERRMs;: DB 'ERROR.' 0 
5CB6 ODO~~46172SMcr DB ODH OAB {Tarbell ' 
5CCO 3234 L"J.:Al: DB MSIZE/I0+'0' ~MSIZE MJD 10 + '0' 
5CC2 4B2043504D DB 'K CPM 2.2 O~ 7-16-80',0 

5CD7 CDDF5C 
5CDA 3EOO 

5OX: CO 

5CDD 2F 

5CDE C9 

5CDF DB02 

5CEI E680 

5CE3 C9 

5CE4 CDDF5C 

5CE7 C2E45C 

5CEA 79 

;LIST STA'IUS GIECK RUJTINE 

PRsrAT: CALL PSTAT 
MVI A,a 

iGIECK PRINTER srA'lUS ffiRT. 
; RE'1URN srA'IUS ACl'lVI'rY. 

IF TARDEL OR RDYLO 
RNZ 
ENDIF 

i 
IF Nor TARDEL AND RDYH I 
RZ 
ENDIF 

CMA iINVERT IT 

PUN:lI AND READER ARE Nor SUPIDRTED. 
i 
RJN:H: 
READER: RET · ; PSTAT - PRIt\'TER srA'IUS CHECK RCXJTINE. 
· , 
PSTAT: 
· , 

IN LsrAT 

IF Nor TARDEL 
ANI LRBIT 
ENDIF 

IF TARDEL 

i READ PRINTER srA'IUS ffiRT. 

ANI 81H iMASK READY BITS 
XRI 81H 
ENDIF 

RET ; RE'1URN 'ID CALLER 

; WRITE A GIARACl'ER CN LISTIN:; DEVICE. 
· LIST: 

L'lBSY: 
· , 

i 

IF LS'INUL 
MVI A,ODH 
CMP C 
JZ LINUL 
ENDIF 

LSTPAG 
A,OAH 
C 
LINUI.3 

~cii 

IF 
MVI 
CMP 
JZ 
MOO 
CPI 
RZ 
ENDIF 

CALL PSTAT 

IF TARDEL OR RDYLO 
JNZ L'lBSY 
ENDIF 

iIF NULIS OR PAGIN3, 
iIF IT'S A CR 
; THEN HOP CUT' 'lD 
iNULL RCXJTINE. 

iIF PAGIN:; 
iGET A LINEFEED 
iooES IT MA'1UI? 

iREAD LISTER srA'IUS. 

;LOOP TILL LCW. 

IF Nor TARDEL AND RDYHI 
JZ L'IBSY iLOOP TILL HIGH. 
ENDIF 

lfOJ A,C jGET DATA BYTE. 
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0000 = 
FFFF = 

0018 = 
0000 = 
0000 = 
0000 = 
0000 = 
0000 = 
001A = 
00F8 = 

00F8 :::;: 
00F8 = 
OOF9 = 
OOFA = 
OOFE = 
OOFe = 
OOFC = 
1000 = 
4400 = 
5AOO = 
0033 :::;: 
OOOA = 
0000 

0000 lEOA 
0002 310001 
0005 210044 
0008 1633 
OOOA OE02 
OOOC 0604 
OOOE 0)2900 
0011 15 
0012 CA005A 

. , 
; TARBELL ELECTRCNICS 
; CP 1M COLDSTART LOADER 
; VERSION OF 7-16-80. 
; 
; THIS BOOIS'IRAP NOV g:jPIDRrS '!HE NEW TARBELL Z-80 cm BOARD. 
; THIS PR(x;RAM IS LOADED AT LOCATION ZERO BY THE BOOl'S'IRAP PR(x;RAM, 
, AND EXEaJTED. I'IS mRroSE IS 'lO LOAD AND EXEClJTE '!HE CP/M DISK 
, OPERATm:3 SYSTEM AT '!HE 'lOP OF THE MEMORY IN USE. 
, 
FALSE EQU 0 ;DEFINE VALUE OF FALSE. 
'IRUE EQU Nor FALSE ;DEFINE VALUE OF TRUE. 

~********* THIS IS THE AREA 'lO MAKE CHANGES IN ******************* 
.********* FOR DIFFERENT SYSTEM CONFIGURATIONS ******************* 
~ ** 
MsIZE mU 24 ;~t)RY SIZE IN DECIMAL KB. ** 
TARBELL mU FALSE ;TRUE IF US:m; TARBELL cm. ** 
DUBSID mU FALSE ;TRUE FOR DCXJBLE SIDED SYSTEMS. ** 
PERSCI mU FALSE ;TRUE FOR PERSCI DRIVES ** 
DELTA U FALSE ·TRUE IF US:m; DELTA cm CARD ** 
BASE U 0 ;TARBELL I/O FDRI'S (00 or 10 HEX) ** 
SPl' mU 26 ;NUMBER OF SECroRS PER 'IRAO<. ** 
DISK mU OF8H . ;DISK FDRT BASE ADDRESS. ** 
• ** 
~***************************************************************** , 
; 

IO 
rlJMENB 
MEMMAG 

OCOM 
DSTAT 
'IRACK 
SECT 
DATA 
WAIT 
OCCNT 
(BASE 
CPMB 
BOOI'E 
NSECTS 
RKNT 

BCXJr: 

r-1LOOP: 

MOUT: 

BLOOP: 

RN'IRK: 
RNSEC: 

IF TARBELL 
EQU BASE 
mU lOtIO 
EQU BASE+32 
ENDIF 

;L/o ports on tarbell ~. 
;memory management enable port. 
;memory management port. 

EXJU 
mU 
mU 
EQU 

DISK iCOMMAND FDRT. 

mU 
mU 
EXJU 
EQU 

ffi8 
m8 

DISK iSTA'IUS FDRT. 
DISK+l iTRAO< FDRT. 
DISK+2 i SECrOR FDRT. 
DISK+3 ;DATA FDRT. 
DISK+4 ;WAIT FDRT. 
DISK+4 i·CONTROL FDRT. 
(MSIZE-20)* 024 
CBASE+3400H;START OF CP/M. 
CFt£+1600H ;COLD BOO!' EN'IRY POINT. 
51 • SECrORS OF ~W. 
10 ;NUMBER OF R YS. 

OR; 0 ;START OF LOADER. 

IF 
aJT 
LXI 
MVI 
MOl 
ORA 
STA 
MOl 
CMA 

TARBELL ; IF US:W; TARBELL cm 
MHENB ; ENABLE MEroRY MANPGEMENT. 
D,1000H ;COON.r=16, DATA BYTE :iii 0 
C, r1EMMl>G AND OFFH 
A, E ;GET ADDRESS VALUE 
C ;MAKE I/O FDRT VALUE 
mJTt-l iMODIFY PORT rn '!HE FLY 
A, E ;GET INIT VALUE. 

;FLIP IT FOR RAM CN cm 
i PUT IT TO RAM 00 cm 
iBUMP DATA VALUE 
;DECREASE COONI' 

OUT BASE 
INR E 
OCR D 
JNZ HLOOP 
ENDIF 

IF DELTA 
MVI A,l 
OUT 9 
ENDIF 

MVI E,RI'CNT 
LXI SPJ..IOOH 
LXI H,cPMB 
MVI D, NSECTS 
HVI C,2 
MVI 8,4 
CALL RFJID 
OCR D 
.J.Z BC(,1l'E 

;LOOP 16 TIMES. 

; IF US:W; DELTA PRroucrs cm. 
;CODE TO KIO< OOT RCM 

;GET RE'IRY COONI'. 
;SET STACK FDINTER. 
;CP/M STARTS HERE. 
; NUMBER OF SECroRS 'lO READ. 
; SECI'OR NUMBER. 
;FOR HEAD LOAD. 
;READ FIRST SECI'OR. 
;IF OONE 
;GO 'lO CP/M. 

Paqe 001 



5CEB D303 
5CED C9 

5CEE 
5CEF 
5CFO 

5CF2 

5CF4 
5CF5 

5CF6 

5CFA 
5CFB 
5CFC 
5CFD 
5CFE = 
5CFE 
5D7E 
5D9D 
5DAD 
5DCC 
SDDC 
5DFB 
5mB 
5E2A 
5E3A = 
013C = 
5E3A 

OOT LDATA :PRINT rr. 
RET ; RElURN FRGi LIST. 

IF LSINUL ;IF LIST NULLS 
LINUL: PUSH B -SAVE B&C. . 

MVI B, (LNJLL ruiJ OFm) +1 ;GET NULL COONI' 
LINUIJ.: ('ALL L'IBSY ;PRINT (CRFIRST). 

MVI c,O ;GET NULL <lIAR. 
OCR B ;DErnEMENT CDJNrER. 
JNZ LINUIJ. ; 00 NEXT NOLL. 
JMP LINUL2 ; EXIT '!HE RaJTINE. 
ENDIF 

IF LSI'PAG iIF LIST DEV. PAGIN:;, 
LlNUL3: PUSH B i SAVE B C PAIR 

LDA LFCNT iGET LINE-FEED COONI'. 
INR A i INCREMENT rr. 

~~ t~(Ld~1f J~·OF PAGE? 
MVI §'1-L~ i SET uP l'uR 1 LF. 
JNZ l'lV.L'WP ;HOP IF Nor END. 
XRA A i SET LF COONI' = O. 
STA LFCNT 

NOI'EOP: 
MVI B, (LINCNT/11) +1 ti!E<J.WEEN PAGES. 
MVI C,OAB iGET L.I.J.'IE-FEED COOE. 
('ALL L'IBSY ; PRINT LINE-FEED. 
OCR B ; DErnEMENT LF COONI'ER. 

LSI'PAl: 

JNZ LSI'PAl iOO NEXT LINE FEED? 
ENDIF 

IF LSINUL OR LSTPAG ; IF NULLS OR PAG IN:;, 
POP B ;RES'IDRE B&c. 
rtOl A, C ; RES'IDRE A. 

LINUL2: 

RET ;RE'lURN FRCN LIST. 
ENDIF 

~NarE: AS '!HERE ARE CNLY SIX (6) SECl'ORS 
iAVAILABLE FOR CBIOS CN 'nIE sECc1ID SYSTEN 'IRAQ{ (1), 
iTHE LAST ADDRESS BEFORE 'nIlS mINT SHoom BE NO 
iGRE'ATER 'nIAN '!HE CBIOS STARTIm ADDRESS + 037F (HEX). 
iTHIS WILL NORMALLY BE XD7F (HEX) • . , 
i BIOS SCRA'lUI AREA. 

1ru<: DS 1 
SECT: DS 1 
DMAADD: DS 2 

iCURRENT 'IRAQ{ NUMBER. 
;CURRENT SECl'OR NUMBER. 
iDISK 'mANSFER ADDRESS. 

~ THE NEXT SEVERAL BYTES, BE<J.WEEN STARTZ AND 
i ENDZ,. ARE SET 'IO ZERO AT COLD Boar TIME. 

kARTZ: ; START OF ZEROED AREA. 
DISKNO: DS 2 iDISK NUMBER . , 
L SPECIAL FLAGS. 
J:1LSF: DS 1 ;HEAD-LOlID SELEX:T FLAG. 
LFCNT: DS 1 iPAGIm LIN'&-FEED COONI'. 

~ TRTAB - DISK 'IRAQ{ TABLE - PRESENT ro8ITION CF 
; HEADS FOR UP 'ID 4 DRIVES. 

1RTAB: DS 4 
ENDZ: 
ER<Nr: DS 1 
SER<Nr: DS 1 
LA'IOI: DS 1 
CLA'IOI: DS 1 
BEGDAT EQU $ 
DIRBUF: DS 128 
ALVO: DS 31 csvo: DS 16 
ALVl: DS 31 
CSVl: DS 16 
ALV2: DS 31 

. CSV2: DS 16 
ALV3: DS 31 

. CSV3: DS 16 
ENDDAT ~9, $ 
DAT-HZ ~ $-BEGDAT 

;END OF ZEROED AREA. 
; ERROR COONI' FOR REIRIES. 
; SEEK REIRY COONI'ER. 
; NEW COOE· FOR LA'IOI. 
i CURRENT COOE IN LA'IOI. 

;DIRECl'ORY BUFFER 

i'IOTAL SIZE CF DISK PARM S'lDRPGE. 
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· , 
0015 0600 MVI B,O iFOR NO HEAD LOAD. 
OOl7OC INR C i INCREMENT 'IRACK COONI'. 
0018 79 lIOl A~ iDONE WI'IH 
0019 FEIB CPI S 1 iTHIS 'IRAQ{? 
OOIB DAOEOO JC RNSEC i IF Nor, READ NEXT SECIOR. 

IF Nor PERSCI AND Nor OOBSID 
OOIE 3E53 MVI ~~H i STEP COMMAND. 
0020 D3F8 OJT iISruE IT. 
0022 DBFC IN WAIT iWAIT UNI'IL IXNE. 

ENDIF 

IF PERSCI AND Nor DUBSID 
MVI &:~H i INCREMENT 'IRAQ{ 
OUT iREGISTER. 
IN WAIT iWAIT FOR IN'IRQ. 
MVI 

&:b 
iSTEP 

CUT iPERSCI. 
MVI &:~ i SWI'IOI WAIT FOR 
CUT iSEEK COMPLETE. 
IN WAIT iWAIT. 
MVI A,OF2H i SWI'IOI WAIT 
CUT OCONT iBAQ{. 
ENDIF 

IF DUBSID iIF IXXJBLE SIDED SYSTEM. 
MVI &:~H iSIDE SELOCT COMMAND. 
CUT iISruE IT. 
ENDIF 

0024 OEOI MVI C,l i SECl'OR NUMBER. 
0026 C3OCOO JMP RNTRK i READ NEXT 'IRAQ{. 

0029 79 READ: MOl A,e iGET SECl'OR NUMBER. 
002A D3FA CUT SEer i SET SECl'OR REG ISTER. 
002C 3E88 MVI A,88H i COMMAND FOR READ. 
002E BO ORA B iGET HEAD LOAD BIT. 
002F D3F8 CUT OCOM i ISruE COMMAND. 
0031 DBFC RLOOP: IN WAIT iWAIT FOR DRQ. 
0033 B7 ORA A i SET FLJlCS. 
0034 F23EOO JP CHEa< iJUMP IF DONE. 
0037 DBFB IN DATA iREAD DATA. 
0039 77 MOl M,A i PUT IN MEIDRY. 
003A 23 INX H iINCREMENT IDINTER. 
003B C33100 JMP RLOOP iLOOP UNTIL DONE. 

003E ooF8 CHECK: IN DSTAT i READ STA'IUS. 
0040 E69D ANI 900 iLCXK AT ERROR BITS. 
0042 C8 RZ iOK IF ZERO. 
0043 lD OCR E i DECREMENT RE'IRY COONI'. 
88~~ ~0200 JNZ BLOOP i TRY JlGAIN IF Nor ZERO. 

CMA i INVERT AND SEND 
0048 D3FF OJT OFFH i'ID FRCNT PANEL. 
004A C34AOO HERE: JMP HERE iLOOP. 

007D OR} 7DH i PUT JUMP HERE. 
007D C30000 JMP Boor iJUMP INTO Boar. 
0080 END Boor i END OF Boor. 

B> 
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FFFF == 
0000 == 

0018 == 
0000 == 
0000 == 
0000 == 
0000 = 
0000 = 
FFFF = 
0000 = 
0000 = 
0000 = 
0000 == 
0000 == 
0000 == 

0000 == 
0000 == 
0000 
0000 == 
FFFF == 
0000 = 
0000 --
0000 -

0000 = 
0000 == 
0001 == 
0002 == 
0002 == 
0003 == 

0000 == 
0010 :::: 
0000-
0000 = 
0000 == 
0042 :::: 
0000 == 
0002 == 

/) 13/ /JcS-L:? tl . /') ~)V 1)0 
-------------------------------------

i CP/M BASIC INPU'r/OO'I'PU'I' OPERATIM:; SYS'I'EX:..·1_~ 
TA..1{BELL ELECTI~aUCS CPH 1. 4 VERSION 0< 

i Copyright (c) 1980 Tarbell Electronics.---~ 

THIS HODULF. CONTAINS ALL 'mE INPUT/aJ'rru'r RClJTINES FOR 
THE CP/H SYSTEH, INCLUDIM:; 'DlE DISK naJTINES FOR AIJ'illf·ll\TIC 
SELECTION OF THE DISK DENSITY AND THE NECESSARY Dr1A RClYrINES. 

i THIS SECTION ALSO DEFINES 'IHE I/O PORTS AND STA'IUS BITS. BY 
SE'l--:I'IN::: 'TIlE PROPER VALUES FOR TIm ED.U STATEHEN'l"S, THE I/O rlJAY BE 
AU'l'OHA'l'ICALLY RECONFIGURED 'ill FIT f'IDST SITUA'l'IOUS. THE 'l'HUE AND 
FALSE CNF.S CONTROL CONDITIONAL NJSEr-1BLIES OF DIFFEREN'r SECTIONS 
OF I/O ROJTINES 'ill FIT DIFFERENT INTERFACE REQUIREr1ENTS. 

'fiUE EDU OFFFFH iDEFINE VALUE OF TRUE. 
FALSE mu NOT TRUE ; DEFINE VALUE OF FALSE. 

*************************************************** 
*** THIS BEX:;INS 'IRE AREA v'ffiIOI REQUIRES OiN:(;ES *** 
*** FOR DIFFERENT CONSOLE I/O SYSTEl'·1S *** 
*************************************************** 

NSIZE EQU 24 
IN':mP EX2U FALSE 
TESTING EDU FALSE 
'rARBELL ElJU FALSE 
IOBASE B;2U a 
TIMER BJU FALSE 
SID mu TRUE 
VDB8024 B;2U FALSE 
DELTA EQU FALSE 
[,15102 mu FALSE 
ISI02 EQU FALSE 
TIJART EDU FALSE 
VDt<1 illU FALSE 
FLASH ElJU FALSE 
VBl EQU FALSE 
OI'HER ElJU FALSE 
SOLOS EQU FALSE 
BAO(sP EQU TRUE 
DUBSID EDU FALSE 
Df.1ACNTL EQU FALSE 
SPOOL EQU FALSE . 
I 

iHEMORY SIZE IN KBYTES. 
iTRUE IF INTERRJPl'S ALLa'lED. 
; TRU E FOR TESTIN3 ERRORS 
i'I'HUE IF usnr; THE 'rARBELL Z-80 CPU. 
i BASE 10 ADDR FOR TARBELL CPU (0 or 10 hex). 
;1~UE IF USI~~ CPU TI~lER (Tarbell CPU board). 
iTRUE IF STANDARD I/O. 
i'rRUE IF USIM:; SD SALES VDB-8024. 
iTRUE IF USIN:; DEL'l'A CFU CARD. 
iTRUE IF MITS 2SIO. 
iTRUE IF HlSAl SI0-2. 
; TRU E IF CRa·1E~'1CO 'IUART. 
i'l~UE IF PROC TEGI VDM. 
iTRUE IF VG FLASm'JRITER. 
iTRUE IF SS~1 VEl-B. 
;TRUE IF SCMETHU:r; ELSE. 
i'l'RUE IF PROC TErn SOLOS. 
i AU TCH3ACKS PACE FOR CRT I S. 
iTRUE FOR DOUBLE SIDED DRNES. (1 L(x;ICAL DRNE) 
i TRU E IF DNA CON'IROLLER 
iTRUE IF USIN:; I<LH SP(X)LER 

IF NOT SOLOS AND NOT TARDEL ; IF NaI' PROC TEGI SOLOS, 
CSTAT 
CCOH 
O)ATA 
LS'l'AT 
LCOH 
illATA 

BJU a iCONSOLE STA'1US PORT. 
EQU 0 ; CONSOLE Cor'IT-1AND PORT. 
EDU 1 iCONSOLE DA'l'A PORT. 
BJU 2 ; LIST SrrA'l'US PORT. 
EQU 2 ; LIST COf,1]\'!Acf\lD PORT. 
BJU 3 iLIST DATA roRT. 
ENDIF 

i 
CONUL ElJU 
QIDLL mu 
LSTNUL EQU 
LNULL mu 
LSTPAG ElJU 
LIN,:-,n'T' mu 
FiT FrlO 
S 

FALSE 
16 
FALSE 
o 
FALSE 
66 
o 
2 

;CONSOLE NULLS? 
iCONSOLE NULL, COUNT. 
;LIST DEVICE NULLS? 
i LIST NULL COONI'. 
iLIST DEVICE PAGING? 
iLINES PER PAGE. 
; 8 FOR HD LD AT BEX:; OF SEEK. 
:RATE O=3rns,1=6r'lS, 2=lONS, 3=2Gr1..S. 
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0000 = 

0000 = 
FFFF = 
0000 = 
0000 = 

DUAL IJJU FALSE ;TRUE IF DUAL DRIVE. (2 HEAD.s :iiOVE 'I'C(;E'IHER) 

******************************************************* 
*** THIS IS TIlE END OF THE AREA vVHICH N)RMALLY NEED *** 
*** BE m~t'D fUR MOST CONSCLE I/O SYSTENS *** 
******************************************************* 
VIDEO EQU VDt"j OR FLASH OR VB! i TRUE FOR N:N. VIDEO. 
RDYLO EQU STD OR SOLOS OR ornER ; STA'IUS READY ~'ffiEN LCW. 
RDYHI EQU Nor RDYLO 
TARDEL mU rrARBELL OR DELTA iIF usn:x:; TARBELL OR DELTA cru. . 
I 

IF TIWEL ; IF USIl'.;G TARBELL OR DELTA cru 
CCOH EQU IOBASE+l iCONSOLE COHMAND PORI' 
CSTAT roU IOBASE+l i CONSOLE STA'IUS PORI' ( CHl\N A.) 
CDATA mU IOBASE+O i CONSOLE DATA roRI' 
LCOH EQU IOBME+3 i LIST COH~1AND PORI' 
LSTAT EQU IOBASE+3 iLIST STATUS roRI' (CHAN B.) 
illATA EQU 1OB1\..<]E+2 iLIST DATA PORI' 

END IF 

IF THlliR AND TARBELL iMUST BE usnr; TARBELL cru. 

TIMER EQUATES 

TCBO EQU 
ron EQU 
ro12 mu 
'IQ1ND mu 
IMASK EQU 
CNTRO mu 
CNTRI EQU 
CNTR2 mu 
RUvORD EQU 
RLHBYTE mu 
RLLBYTE mu 
CNTRLT EQU 
BINARY EQU 
BCD B;2U 
MODEO mu 
1\10DE1 mu 
HODE2 mu 
HODE3 mu 
1\10DE4 mu 
MODES IUU 

END IF 

1OBASE+4 
1OBASE+5 
1OBME+6 
1OBASE+7 
1OBASE+8 
OOOOOOOOB 
01000000B 
10000000B 
00110000B 
00100000B 
00010000B 
OOOOOOOOB 
OOOOOOOOB 
00000001B 
OOOOOOOOB 
00000010B 
00000100B 
00000110B 
00001000B 
00001010B 

IF VDN 
SCREEN EQU OCCOOH 

ENDIF 

IF FLASH OR VBl 
SCREEN EQU OF800H 

ENDIF 

IF FLASH 
ENDSCR EQU (SCREIclJ+2048) SHR 8 

ENDIF 

IF VBl OR VDM 
ENDSCR EQU (SCREEN+I024) SHR 8 

~IDIF 

i 

i TIMER mAN 0 ADDRESS 
; TIMER mAN 1 ADDRESS 
;TIMER CHAf\J 2 ADDRESS 
; TIMER Cor'llv'JANI) PORI' 
i IN'l'ERRJPI' f"lASKIN:; PORI' 
icounter 0 
;counter 1 
icounter 2 
iread/load lsb 1st, msb 2nd. 
;read/load msb only. 
i read/load lsb only. 
icounter latching operation. 
iselect binary operation. 
iselect BCD o~€ration. 
;interrupt on terminal count. 
iprogrcmlffiable One-shot. 
; r ate gene r ator • 
;square wave rate generator. 
isoftware triggered strobe. 
ihardware triggered strobe. 

; IF PRCC TEO-I VDMl, 
i SCREEN PLACE IN MEMORY. 

i SCREEN PLACE IS DIFFERENT. 

i IF VG FLASHV'JRITTER 

; IF SSM VBl-B BCli\RD 

, 
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0008 = 
OOOA = 
OOOD = 
OOOC = 

0008 = 
00F7 = 

OOEO = 
00F8 = 

OOEO = 
OOEl = 
OOES = 
OOF8 = 
OOF8 = 
OOF9 = 
OOFA = 
OOFB = 
OOFC = 
OOFC = 
OOFD = 
OOOA = 

0001 = 
0080 = 

IF VIDEO 
LINES15 mU OCREEN + 64 
SCRLCNT mU 960 
SCRN'IDP EQU OCREal + SCRLCNT 

El\1DIF 

BKSP EQU 08H 
LF mU OAII 
CR EQU ODH 
FF mU OCB 

· I 

iVIDEO LINES 
iLINES 'IO SCROLL 
i TOP OF SCREEl\l 

iBACKSPACE mUATE 
iLINEFEED mUATE 
iCl\RRIAGE RET EQUATE 
; FORfl1--FEED B;dUATE. 

DDEN EQU OBH ; DOUBLE DENSITY ENABLE CODE 
DDDSB 

CSTAT 
KBD 
CLRSCR 
SCRN 

])lvlAP 
DISK 

· I 

DHAP 
DISK 

· I 

ADRO 
\vCTO 
O'11'ID 
r:cOH 
DS'l'AT 
TRACK 
SECTP 
DDATA 
vJAIT 
rx:ONT 
U''lACHK 
[{rCN'r 

O<BR 
CPI'R 

OG3R 
CPrR 

OillR 
CPrR 

CKBR 
CPTR 

mU OF7H 

IF Sa.,OS 
EQU OFAH 
EQU OC02EH 
EQU OCOD511 
EQU OC054H 
ENDIF 

IF NOT SOLOS 
mU OEOB 
EQU OF8H 
ENDIF 

IF SOLOS 
E()U 0601-1 
mU 078H 
ENDIF 

EQU Dr,1AP+O 
EQU ])l,1AP+1 
mU Dl'1AP+8 
EQU DISK 
EQU DISK 
B;dU DISK+l 
B;dU DISK+2 
mU DISK+3 
EQU DISK+4 
mU DISK+4 
EQU DISK+5 
EQU 10 

IF SID 
I{2U 000000018 
mU 10000000B 
ENDIF 

IF VDB8024 
EQU 00000010B 
mU 000001008 
ENDIF 

IF r1SI02 
EQU 000000018 
mU 00000010B 
ENDIF 

i DOUBL. DENSITY DISABLE CODE 

iIF PROC TE'Ql SOLOS, 
i CaoJSOLE STA'IUS PORI'. 
; SOLOS KEYBOARD. 
iCLEAR SCREEN. 
i SOLOS CXJTPUT. 

; IF NOT PRCC TEO-I SOLes, 
iDf·1A BASE ADDRESS. 
jDISK BASE ADDRESS. 

i IF PRCC TECH SOLOS, 
;D1'1A BASE ADDRESS. 
iDIFFERENT DISK PORI'S. 

; D~lA ADDRES S REG PORI'. 
; DfJ/A loJORD COUNT REG PORI'. 
i DrlA cor·1f.1AND PORT. 
i DISK COl'v1r·1AND PORI'. 
iDISK STA'IUS PORI'. 
iDISK TRAOZ PORI'. 
iDISK SEcroR PORT. 
iDISK DA'1.'A PORT. 
iDISKv.1AIT PORT. 
iDISK CeNTROL PORT. 
; DM1\. aIEO( PORI'. 
i RE'IRY COUNT. 

iIF STANDARD I/O, 
;KEYBOARD Rl'MY BIT. 
iCCloJS CXJTPUT PDY BIT. 

iKEYBOAPn ROY BIT. 
iCON PDY BIT. 

; IF fJJITS 2SIO, 
;KEYBOAPn READY BIT. 
iPRINT READY BIT. 

IF TARDEL OR 1SI02 iIF IMSAI SI0-2, 
iKEYBON{D RE~DY BIT. mU 00000010B 

00000001B ; PRIN'r RFJIDY Err. 
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0080 :::: 

0003 :::: 

lCOO = 
4500 :::: 

4D06 = 
1500 = 
0019 :::: 

5572 
5572 CDF44F 
5575 000000 
5578 79 
5579 21F8S9 

5AOO 

5AOO C33BSA 
SA03 C39E5A 
SA06 C3E3SA 
SA09 C3EC5A 
5AOC C3025B 
SAOF C3AF5D 
5Al2 C3BA5D 
5Al5 C3BBSD 
5Al8 C3C65B 
SAlB C3285B 
5AlE C3CC5B 
SA21 C3485C 
5A24 C34D5C 
5A27 C386SC 
5A2A C3FBSC 

CKBR 
CPTR 

CKBR 
CPTR 

CKBR 
CPTR 

LRBIT 
IOBYTE 
CBASE 
CPMB 
BIX>S 
CPML 
NSECTS . 
I 

. 
I 

ENDIF 

IF WART 
mU 0100000013 
mU 1000000013 
ENDIF 

IF SOLOS 
EQU 0000000113 
EQU 1000000013 
ENDIF 

IF OWER 
EQU 0000001013 
mU 1000000013 
ENDIF 

EQU CPI'R 
mU 3 
mU (HSIZE-17) *1024 
mU CBASE+2900H 
mU CBASE+3106H 
EQU 1500H 
mU 25 

Offi CPr-lB+ 107 2H 
CALL CPrvIB+OAF4H 
N)P! NOP! NOP 
MOV A,C 
LXI H,C:PMB+14F8H 

OR:; CPf.'IB+1S00H 

I/O JlllP VECTOR 

i IF CRCNEMCO 'IUAR'r, 
;KEYBOAt'1D READY BIT. 
iPRINT READY BIT. 

; IF PROC TErn SOLa;, 
iKEYBOARD READY BIT. 
iDDr1fi1Y mu. 

i IF Salli'IHI:r;K; ELSE, 
iKEYBOARD RFADY BIT. 
iPRINTER READY BIT. 

iLISTER READY BIT. 
i ADDRESS OF I/O BYTE. 
iBIA'> FOR LARGER 'mAN 17K. 
iSTART OF CPM. 
;START OF BOOS 1.4. 
iLENGTH OF CPr'1 SYSTEM-BIOS. 
iNUfv1l3ER OF SECTORS 'ill READ. 

iCP/M PATCH. 

iSTART OF BIOS • 

i THIS IS WHERE CP!-l CALLS WHENEVER IT NEEDS 
i TO 00 ANY INPUT/CXJ'Iru'I' OPERl',TION. 
; USER PRffiRAHS fv'JAY USE WESE ENTRY POINTS 
; ALSO, BUT NOI'E WA'"f 'IHE LOCATION OF THIS 

VECTOR Gll\l'iGES WITH 'lllE MEMORY SIZE. 

JMP BOOT ;FRO·j COLD START LOADER. 
WBOO1'E: JNP WBOOT iFRa4 WARM BOOT. 

JNJ? CONsr iOlECK CCNSOLE KB STATUS. 
Jf.'lP COI\lIN iREAD CONSOLE GIARACTER. 
JHP CONar ;~'mITE CCNSOLE CHARACTER. 
J~lP LIST iWRITE LISTI:r;K; CHM. 
Jr·1P PUKCH ; WRITE FUt-nI CHM. 
JNP READER iRFAD READER aIM. 
JMP BOHE iHOVE DISK TO TRACK ZERO. 
JMP SELDSK i SELECr DISK DRIVE. 
JMP SETIRK ; SEEK TO 'IRl\CK IN REG A. 
Jr·1P SETSEC ; SET SECIDR NUMBER. 
JMP SETDW\ iSET DISK STARTIl\G ADR. 
JMP READ ; REA..D SELECrED SECTOR. 
JHP WRITE iWRITE SELECrED SECTOR. 

IF Sf(X)L ; IF USIl\G KLH SPOOLER 
DB OFFH ;FLAG FOR SP(XJLER. 
rw L'l13SY ;LISTER srATUS LOCATION 
Il'J L'IBbY ;FOR SF(X)LER - -
DW L'IBSY ; I [ON I '1' KNCW vJHY IT I S 
rw L'lI-3S'l ;HERE 4 TIMES EITHl'-:R. 

-4 
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ENDIF . 
I 

iTHE FOLLQ'JIJ'\G Tl\BLE DEFINES CP/M AS EITHER SINGLE OR 
iDOUBLE DENSITY AND IS 01AriGED C1'J 'THE FLY v.JHEN A DISK 
i IS SELECI'E'D. THE ORDEH OF Tins Tl\BLE HUST BE AS SHCWN • . 
I 

5A2D 004ElA3F03SDTAB: DB OOH,4EH,26,63,3,7,242 i SIJ'\GLE DENSITY TABLE 

5A34 010C335F04 

5A3B 318000 

5A3E 00000000 
5A42 00000000 
5A46 00000000 
5A4A 00000000 

BOOT 

IF DUBSID 
DB 02H,4EH,26,63,4,15,242 
ENDIF 

DB OlH,OCH,51,95,4,15,237 

IF DUBSID 
DB 03H,OCH,51,95,5,31,237 
ENDIF 

iSIJ'\GLE DEN. DOUB SIDED. 

iSIJ'\GLE SIDED, OOUB DEN. 

iDOUB SIDED, OOUE DEN. 

THIS SECl'1ON IS EXECUTED v.JHENEVER RESET AND RUN 
IS ruSHED, AFTER TI-IE COLDSTART LOADER READS IN 
THE CPH SYSTEM. 

BOOI': LXI SP,80H 

IF INTRP 
EI 
ENDIF 

iSET STACK POINTER. 

iIF INTE:RmPTS ALLG"JED, 
; ENABLE TI-IEM HERE. 

IF TIMER N>ID TARBELL i IF USIJ'\G TARBELL cru 
MVI A,Q1'IR0+RLWOIDHllODE2+BINARY iINIT 8253 
ooT TOJJND i SEND IT 'ill COr.1I'WID PORI' 
LXI B,33333 iTH1E CCNSTANT FOR 60 HZ 
F1CN A,c 
OUT TCBO ; LS BYTE OF COOliJT 
MCN A,B 
00'1' TCBO 
ENDIF 

i HS BYTE OF CCONT 

IF STD j IF STArIDARD I/O, 
NOP!NOP!NOP!NOP iLEAVE SPACE FOR INIT. 
NaP! NaP! Nap 1 Nap 
l\1()P! NaP! NaP! NOP 
NOP! NaP! NaP! Nap 
ENDIF 

IF 115102 
HVI A,3 
ooT CCOf·1 
OOT LeON 
BVI A,llH 
00'1' CCOM 
OUT LCOH 
ENDIF 

i IF HITS 2SIO, 
iINITIALIZE 2SIO. 

IF 
LXI 
MVI 

TARDEL OR ISI02 
H,IOINIT jpoint to 8251 init. bytes 

jthere are 4 of them 
INITIO: HCN 

OUT 
OUT 
INX 

B,4 
A,M 
CCOM 
LCOH 
II 

iget a byte 
;out to command port of console 
jout to command port of lister 
iburnp rointer 



! -

FILE: ABIOS24 PRN 

IT1: 

5A4E AF 

5A4F 32CF5D 
5A52 320300 
5A55 OEOC 
5A57 21C05D 
5A5A 77 BOal'L: 
5ASB 23 
5ASC OD 
5A5D C25A5A 

5A60 DBOI 
5A62 2l6C5D 
5A65 CD2A5D 
5A68 CDEC5A 
5A6B 4F 
5A6C CD025B 
5A6F E607 
SA71 32CCSD 
5A74 OEOO 
5A76 CD835A GOCPM: 
5A79 3AC05D 
5A7C 4F 
SA7D CD625B 
5A80 C30045 

PAGE 006 

OCR B 
JNZ INITIO 
ENDIF 

IF TUART 
MVI A,l 
OOT 54H 
OOT 52H 
LXI H, BAUDRS 
MVI A,llH 
OUT 02H 
MOV A,H 
INX H 
OOT 0 
CALL CONIN 
CALL CONIN 
CPI ODH 
MVI A,l 
JNZ ITI 
ENDIF 

IF SOLCB 
CALL CLRSCR 
ENDIF 

XRA A 
IF VDM 
CUT OC8H 
ENDIF 
STA LA'ICH 
STA IOBYTE 

DATE / TIME CX::t 1,1980 12:15 PM 

;decrease count 
i loop till done. 

; IF CRa-1El\lCO WART, 
iSET A = l. 
iSELECT DEVICE A. 
iRESET DEVICE B. 
jGET ADR OF BAUD RATE TABLE. 
jOCIUPLE 1HE CLOCK. 
j& RESET CURRENT DEV. 
;GET BAUD RATE FRa-I TABLE. 
;INCRENENT POINTER. 
iSET BAUD RATE. 
; READ KEYBOARD. 
; READ KEYBOARD AGAIN. 
iIF Nor CARRIPGE-REWRN, 
; SLGiJ 'IHE CLOCK. 
; UNTIL A CARRIPGE-RE'IURN. 

;IF PROC TECH SOLCB, 
jCLEAR SCREEN. 

;CLEAR SCRA'ICH AREA. 
iIF PROC TEQI VDM, 
iCLEAR SCROLL PORT 

iLA'ICH = 0 
iCLEAR I/O BYTE. 

HVI C, ENDZ-STARTZ iGET LENGTH OF ZERO AREA. 
LXI H,STARTZ ;GET SCRA'KH ADDRESS. 
MOJ M,A i PUT ZERO IN MEMORY. 
INX H i INCR~1ENT POINTER. 
OCR C iDECRFl·1ENT CooNTER. 
JNZ BOarL i LOOP TILL OONE. 

IF VIDEO iIF ANY VIDEO BOARD, 
CALL CLEAR ; CL EAR SCREEN. 
ENDIF 

IN CDATA iCLEAR CONSOLE STA'IUS. 
LXI H,SMS} i PRINT OPENThG MESSPGE. 
CALL P~1SG 
CALL CONIN iREAD # OF DISKS. 
MOV C,A iECHO 'IHE CHAR. 
CALL CONar 
ANI 7 ;LOOK AT 3 LSB'S. 
STA NODSKS iSAVE IT. 
MVI C,O i SELECT DRIVE a 
CALL SE'IUP ;SET UP JUMPS. 
LDA DISKNO iGET DISK NUf1BER 'IO 
MOV C,A iPASS 'IO CCP IN C. 
CALL SELDEN iCHECK THE DENSITY OF DISK. 
JMP CH1B iJUHP TO CCP. 

IF TARDEL OR 1S102 
IOINIT: DB OMH, a 40H, OCEH, 037H 

ENDIF 

:rF ,clART ; T F CRa1EMCO WART, 
- ------- -- --~-

h 



FILE: AI3IOS24 PRN PAGE 007 DATE / TIME Oct 1,1980 12:15 PM 

5A83 3EC3 
5AS5 320000 
5AS8 21035A 
5ASB 220100 
5ASE 320500 
5A91 21064D 
5A94 220600 
5A97 218000 

BAUDRS: DB 94H,OCEH,0A2H,92H,88H,84H,82H,1 

· I 

ENDIF 

iDISI< SET UP RooTINE. THIS RQJTINE IS COMr.m 'ill Barn 'IRE 
iREAD AND WRITE RQJTINES FOR DMA OPERATION. 
i 

IF DMACJ'ilTL i IF USUl:; DHA CON'IROL 

· I 

DHARW: STA ERCNT i SAVE ERROR CooNT. 
IW)MA: LDA SECT iGET SECTOR TO READ/WRITE 

OOT SECTP i AND SEND IT FLOPPY Of IP. 
LHLD DMAADD iGET CPM I.MA ADDRESS. 

DMAm'1E: XRA A iCLEAR ACCUt1. 
oorf Q'lND iRESET f1.-'lA anp. 
MOV A,C i FORCE INTERIDPI' COMMAND BYTE 
ooT OCON i SEND IT TO CON'lROLLER. 
~"Ol A,E i BYTE COUNT 'ill 'IRANSFER 
OCR A i COUNT = COUNT - 1. 
ooT VlCTO i SEND IT TO ))'vlA anp. 
HOV A,D iGET RE'AD/WRITE CODE. 
ooT WCTO i AND TELL DMA aup WHAT 'ill 00. 
HCN A,L ;GE'r LQrl ADDRESS BYTE 
aJT ADRO i AND SEND IT TO J:1I'lA CH IP. 
MOV A,H ;GET HIGH ADDRESS BYTE 
aJT ADRO i AND SEt-ill IT TO I:11A CH IP. 
MVI A,41H i SET UP FOR REQUEST CH. 0 
OOT CMND iSEND IT TO CCN'IROLLER. 
CALL HDLD i CHEa< HEAD LOI\D BIT. 
ORA B ; 'OR' IN 'IRE READ,ltVRITE BITS. 
OOT DCOM iTELL FLOPPY CHIP ~VHAT TO 00. 

· I 

iADUUST H,L FOR 128 BYTE INCREASE. 

· I 

· I 

PUSH D 
NOV A,D 
ANI 3FH 
MOV D,A 
DAD D 
POP D 

iSAVE D,E 
iGET r:MA cor~WID BYTE 
i S'IRIP OFF COl-'lMAND BITS 7 & 6 
iNCW SET FOR H,L AnJUST. 
iADD IT TO H,L. 
i RES'lDRE D, E 

iGENERAL FURPOSE WAIT RaJTINE. 

· I 

MVI 
CN'ILooP: OCR 

JNZ 
SLOOP: IN 

RLC 

A,60H 
A 
CJ'ilTLoop 
Df'.1ACHK 

JC SLOOP 
IN DSTAT 
RET 
ENDIF 

· I 

i CaJNI' VALUE. 

iLOOP TILL;: ZERO. 
iCHECK FOR OPERATION DONE. 
iBY LCXlUr:,:x:; AT BIT 7. 
iLOOP TILL BIT 7 ;: O. 
iCHEQ{ AND RE'IURN DISK STA'IUS. 
iRETURN TO CALLER. 

SET UP JUb1PS INTO CP/M IN LQilER MEMORY. 

SE'IUP: MVI A,OC3H 
STA 0 
LXI H, WBoorE 
SHLD 1 
STA 5 
LXI H,BJX)S 
SHLD 6 
"! H,80H 

; FUT JMP TO WEOOI' 
i ADR AT ZERO. 

; PUT JUHP TO BOOS 
iATADR5,6,7. 
i8ET DEFAULT UvlA ADR. 



- -.. -
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5A9A 22BE5D SH1,D DHAADD 
5A9D C9 RET ; RE'IURN FRG'l. SE'IUP. 

; 
i WARl·1-BOO'I': READ ALL a~ CPH BACK IN 
i EXCEPr BIOS, THEN JUMP 'ill CCP. 
; 

5A9E 318000 vi1Boar: LXI SP,80H i SET STACK POINTER. 

IF IN'IRP i IF INTERRUPrS ALLGIlED, 
EI iALLGv 'IHEH HERE. 
ENDIF 

IF LSTPAG iIF LIST DEVICE PAGING, 
XRA A iRESET LINE-FEED COUNT. 
STA LFCNT 
ENDIF 

5Ml 3AC05D LDA DISKNO ; SAVE DISK NUMBER. 
5M4 F5 ruSH PSN i SAVE CN srACK 
5AM OEOO HVI C,O ; SELECT DRNE A 
5M7 CD285B CALL SELDSK i SELEer DRNE A 
SAM COC6SB CALL HONE iHOf.'lE 'lEE DRNE 
5AAD 210000 LXI H,O ;CLFAR H,L 
SABO 22C75D SHLD DRVFLG iCLEAR DRNE FLPGS 
SAB3 22C95D SHLD DRVFLG+2 
5AB6 0619 HVI B,NSEers iGET # SEcroRS FOR CPH READ. 
5AB8 OE02 MVI c,2 ;'l'RACK (B)=O, SECTOR (C)=2. 

IF IN'IRP i IF INTERRU PI'S ALLGvED, 
DI ; DISABLE 'lEEM HERE. 
ENDIF 

SABA 210045 LXI H,CPMB iGET STARTING ADDRESS. 
5ABD 22BE5D RBLKl: SHLD DHMDD i SET STAR'l'ING ADDRESS. 
5ACO CD485C CALL SETSEC iREAD STARTn'IG AT SEcroR IN C. 
SAC3 C5 FUSH B 
5AC4 CD865C CALL READ 
5AC7 Cl POP B 
5AC8 C2D75A JNZ RDERR i IF ERROR, PRINT t1ESSPGE. 
5ACB OC INR C i INCREMENT SEcroR NlJr.'lBER. 
SACC 05 DCR B iDECREMENT SEcroR COUNT. 
5ACD C2BD5A JNZ RBLKl i ALL DONE vH1EN D=O. 
5ADO Fl ALOON: POP PSW iRES'lDRE DISK j\JU~1BER. 

IF IN'I'RP ; IF INTERRUPTS ALLQNED, 
EI i ALLCW THEr.1 AGAIN HERE. 
ENDIF 

5ADI 32C05D STA DISKNO 
5AD4 C3765A JMP GCX::PH iGO BACK TO CPM. 

i 
5AD7 214FSD RDERR: LXI H,B'IT·1SG iGET ADDRESS OF "Boar ERROR". 
SADA CD2A5D CALL Pf.1SG iPRINT IT. 
SADD CDEC5A CALL CONIN ; READ A Q1AR FR(1il cmSOLE. 
5AEO C39E5A JMP tlffioar iDa A WARM Boar. 

i . CHECK CONSOLE INFUT STA'IUS • , 
i 

5AE3 DBOO CONST: IN CSTAT iREAD CONS<LE STA'IUS. 
SAES E601 ANI CKBR iLcx:1\ AT KB READY BIT. 
SAE7 3EOO rJJVr A,O i SET A=O FOR RE'IURN. 

7''''- ___ _P"" ............. __ ~ 1 ---- .. ""'- ,~ ._-- ~ 



FILE: ABIOS24 PRN PAGE 009 bATE / TIME Oct 1,1980 ' ~ .. ::) PH 

5AE9 CO 

5ABA 2F 
5AEB C9 

5AEC DBOO 
5f\EE E601 

5AFO C2ECSA 

5AF3 DBOI 

SAF5 E67F 

SAF7 FE7F 
5AF9 CO 
SAFA 3EFF 
SAFC 32ClSD 
SAFF 3E."7F 

5001 C9 

5B02 79 
5B03 FE7F 
5B05 C8 
5B06 3AC1SD 
SB09 B7 
SBOA CAlDSB 
5BOD AF 
5BOE 32C1SD 
5Bll OE08 
SBl3 CDID5B 

IF RD't'LO 
PJ'JZ 
ENDIF 

IF RDYHI 
RZ 
ENDIF 

Cfv]A 
HET 

; IF STA'IUS HEADY La\], 
; Nor HEADY WHEN Nor O. 

i IF STA'IUS HEADY HIGH, 
i Nor HEADY WHEN ZERO. 

iIF HEADY A=FF. 
i HE'IUPN FHal CONsr. 

i HEAD A GIAPACTEP FRCl'1 CONSOLE • . 
f 

CONIN: 
IF NOT SOLa> 
IN CSTAT 
ANI Q<BR 
ENDIF 

IF SOLa> 
CALL KED 
JZ CON IN 
ENDIF 

iIF NOT PROC TECH SOLCB, 
iREAD CONSOLE STA'IUS. 
iIF Nor READY, 

iIF PROC TECH SOLa>, 
i READ SOL KEYBOARD. 
iREADY WHEN rm ZERO. 

IF RDYLO AND NOT SOLa> 
JNZ CONIN ;LOOP UNJ'IL Lffi. 
ENDIF 

IF PDYIU 
JZ CON IN 
ENDIF 

IF NOT SOLa> 
IN CDATA 
ENDIF 

ANI 7FH 

IF BACKSP 
CPI 7FH 
PNZ 
t1VI A,OFFH 
STA CONO'I'F 
NVI A,7FH 
ENDIF 

i IF READY WHEN HIGH, 
;LOOP UNJ'IL HIGH. 

iIF Nor PROC TECH SOLa>, 
jHEAD A GIAPACTER. 

jr,W(E MJST SIG. BIT == O. 

iIF BACKSPACE AC'TNATED, 
i IS IT A RUBCXJ'I? 
; RE'TURN IF Nor. 
; SE'l' NO PRINT FLPG. 

jRES'IDRE RUBCXJT. 

iRE'IURl'J FRa1 CONIN. 

i WRITE A GIAPACTER 'ill 'IHE CONSOLE DEVICE. 

CONOT: 
IF BACKSP 
r,1OV A,C 
CPI 7FH 
RZ 
LDA CONO'l'F 
ORA A 
JZ CONO'l'A 
XRA A 
STA CONOTF 
NVI C,8 
CALL CONO'l'A 

iIF BACKSPACE ACTNATED, 
iGET CHARACTER. 
i I S IT A RUBCXJ'I? 
iIF SO, DON'T PHltU IT. 
iGET NO PRINT FLPG. 
; SErT cru FLl'GS. 
iNor SET, SO PRINT. 
jP&SET 'llIE FLl'G 
i'ID ZERO. 
i PRINT BAO(SPACE. 



FILE: ABIOS24 

5Bl6 0E20 
5B18 CDlD5B 
5BIB OE08 

5BlD DBOO 
5BIF E680 

5B21 C21D5B 

5B24 79 
5B25 D301 
5B27 C9 

PRN 

CONorA: 

CONCYI'l : 

CONULL: 

CONULl: 

. 
I 

PAGE 010 DATE / TIME CX:t 1,1980 12: 15 PM 

NVI C,20H iPRINT SPACE. 
('.ALL CCNorA 
NVI C,8 iANO'IHER BACKSPACE. 

ENDIF 

IF CONUL AND Nor VIDEO iIF NULLS REX2UIRED, 
MVI A,ODH iIF IT'S A CR, 
CMP C i THEN HOP OU'l' 
JZ CONULL ; TO NULL RCXJTINE. 
ENDIF 

IF Nor VIDEO AND Nor SOLOS 
IN CSTAT iREAD CONSOLE STA'IUS. 
ANI CPI'R ; IF Nor READY, 
ENDIF 

IF RDYLO AND NOT VIDEO AND NOT SOLOS 
JNZ CONCYI'l i LOOP UNI'IL LCW. 
ENDIF 

IF RDYHI AND NO'l' VIDEO i IF READY WHEN HIGH, 
JZ CONCYI'l iLOOP UNI'IL HIGH. 
ENDIF 

IF Nor VIDEO AND NaI' SOLOS 
r:VJ A,C iGET CHARACTER. 
CUT CDATA ; PRINT IT. 
RET iRE'IURN. 
ENDIF 

IF CONUL AND NaI'VIDEO 
PUSH B iSAVE B&C. 
f.1VI B, CNULU 1 i G ET l\l(JLL CCUNT. 
CALL CCNCYI'l iPRINT CR. 
HVI C,O iGET NULL GIAR. 
OCR B iDECREME."'NT COUNTER. 
JNZ CmmLl ; 00 NEXT NULL. 
POP B ; RES'IORE B&C. 
ViN A, C ; RFS'IDRE A. 
RET iRE'IURN. 
ENDIF 

IF SOIJOS 
ruSH B 
MOV B,C 
CALL SCRN 
POP B 
MOl A,C 
RET 
ENDIF 

IF VIDEO 

i IF PRCC TECH SOLOS, 
iSAVE B&C. 
; PUT CHAR IN B REG. 
iOUTFUT CHAR 'TO SOLCB. 
; RES'IORE B&C. 
; PUT CHAR IN A. 
; RE'IURN FRCN COl'lor. 

;IF ANY VIDEO BOARD, 

VIDEO DRIVER FOR VBl-B OR VDH 1 BOARD • 
TrVRITTEN BY G.W.MULCHIN 
9-16-78 

r.1OV A,C 
ruSH H 
ruSH D 
PUSH B 

iGET THE aIAR INTO REG A 
iSAVE REGISTERS 



FILE: ABIOS24 PRN PAGE 012 DATE / TH1E CX::t 1,1980 

5B28 79 
5B29 E603 
5B2B 21C05D 
5B2E BE 
5B2F C8 
5B30 F5 
5B31 3ACC5D 
5B34 3D 
5B35 C24D5B 
5B38 21635D 
5B3B CD2A5D 
5B3E Fl 
5B3F 32C05D 
5B42 C641 
5B44 4F 
5B45 CD025B 
5B48 CDEC5A 
5B4B AF 
5B4C C9 
584D Fl 
5B4E 7E 

584F 5F 
5B50 1600 
5B52 21C35D 
5B55 E5 
5B56 19 
5B57 DBF9 
5B59 77 
5B5A 79 

5B5B 5F 
5B5C El 
5B5D 19 
5B5E 7E 

LXI H, SCRN'IDP 
1'-1VI H,OAOH 
RET 

Q., EAR: LXI H, SCREEN 
NVI A, El\1DSCR 

CLEM: CHP H 
JZ FINISH 
MVI M, I I 

INX H 
Jf·1P Q.,EM 

FINISH: LXI H, SCRN'IDP 
fNI M,OAOH 
SHLD VDHP 
RET 
ENDIF . , 

; S'IUFF CURSOR B1\CK 
iALL DONE. 
i OJ FAR SCREEN 
iTHIS IS END Q-lECK 
iIS IT END YET? 

; PUT SPACE eN SCREEN 
i Bm1P POINTER 
iGO BACK IF Nor OONE 

i S'IUFF CURSOR BACK AGAIN 
; SAVE CURSOR POS IT ION • 
iALL DONE. 
iEND OF VDM DRIVER • 

SELECr DISK NUHBER ACCORDIKG '10 REGISTER C. 
i ALSO GIECK IF DISK HAS BEEN LCGGED IN BEFORE. 

IF NOT, LCG IT IN AND CHECK DENSITY . , 
SELDSK: ~lCN A,C 

ANI 3 
LXI H,DISKNO 
OlP H 
RZ 
ruSH A 
LDA NODSKS 
DCR A 
JNZ SELf'10R 
LXI H,MNTIllSG 
CALL PMSG 
POP A 
STA DISKNO 
ADI I A I 

HCN C,A 
CALL C(NCYI' 
CALL CONIN 
XRA A 
RET 

SELHOR: POP A 
fUJ A,M 
IF DUNJ 
ANI OFEH 
ENDIF 

HCN E,A 
HVI D,O 
LXI H,TRTAB 
ruSH H 
DAD D 
IN TRAQZ 
MOV lll,A 
f>IOJ A,C 

IF DUNJ 
ANI OFEH 
ENDIF 

HCN E,A 
Pop H 
DAD D 
f1CN A,~1 

iGET NEli-.J DISK NUMBER. 
iONLY LOOK AT 2 LSB'S. 
iGET ADR OF OLD DISK NO. 
iNE1'J = OLD? 
; IF so, RETURN. 
i SAVE DISK NUMBER. 
;GET NUl'1BER OF DISKS. 
; IF MORE 'IRAN GJE DISK, 
; TAY-E CARE OF IT. 
iGET ADR OF MOUNT MESSlGE. 
; PRINT "f1OUNT ". 
;GET DISK NmIDER. 
; UPDATE OLD ~r.J'I'IJI NH"l. 
il\DD ASCII FOR I AI • 
;PUT IN'IO C. 
iPRINT IT. 
; READ A CARRIAGE RE'IURN. 
iSET A=O FOR NO ERRO IND. 
i RE'IURN FRa'l SELDSK. 
; NAKE STJI..CK RIGl-I'I'. 
iGET OLD DISK NUHBER. 
; IF DUAL DRIVE, 
iCLEAR OOT BIT O. 

; PUT OLD DISK NO. IN D&E. 

;GET ADDRESS OF TRAQ{ TABLE. 
; SAVE FOR LATER 
iADD DISK NO. 'IO ADDRESS. 
iREAD 1771 TRACK REGISTER. 
i PUT INTO TABLE. 
iGET NEJiJ DISK NUt1BER. 

i IF A DUAL DRIVE, 
iQ.,EAR BIT o. 

iPUT NEW DISK NO. IN D&E. 
; RES'IORE ADDRESS OF TRACK TABIJE 
;l\DD DISK NO. 'IO ADDRESS. 
iGE'r NEliv 'l'fu\CK NUMl3f'.R. /1 



--- ----.. -------------------------------------------------------------------

FILE: ABIOS24 PRN 

i 

PAGE 011 

ruSH P&W 
CALL VIDPRO 
POP P&W 
POPB 
POPD 
POPH 
RET 

VIDPRO: LHLD VDMP 
CPI CR 
JZ CARRET 
CPI LF 
JZ LPNaI' 
CPI BKSP 
JZ BS 
CPI FF 
JZ CLEAR 
rroJ M,A 

UPDATE: INX H 
GOOE: MVI M,OAOH 

JMP MAXLIN 
LFNaI': MVI M,' , 

JMP UPDATE 
BS: MVI M,' I 

LHLD VDIvlP 
OCXH 
SHLD VDMP 
JMP GOOE 

CARRET: MVI M, I , 

't'OJ A,L 
ANI OCOH 
ADI 40H 
rroJ L,A 
r-lVI A,O 
AOC H 
r!lN H,A 

MAXLIN: SHLD VDMP 
MVI A,7FH 
ANAL 
RNZ 
MVI M,' I 

LXI H, SCRN'IOP 
SHLD VDMP 
LXI H, LINES15 
LXI D, SCREEN 
LXI B, SCRLrnT 

SCRCLL: r10J A, M 
STAX D 
INX H 
INX D 
OCXB 
XRA A 
CMP B 
JNZ SCRCLL 
CMF C 
JNZ SCRCLL 
LXI H, SCRN'roP 

BLANK: MVI M,' , 
INX H 
fI'Ol A,L 
ANI 3FH 
JNZ 'NK 

DATE / TIME CX::t 1,1980 12:15 PM 

iCHAR. IS - IN REG A 
;00 VIDEO ROUTINE 
;RES'IDRE REGISTERS 

; BACK 'ID CALLER 

iGET SCREEN POSITION POINTER 
; IS IT CARRIM;E RE'IURN? 

iIS IT LINEFEED? 
i PUT IN A BLANK 
; IS IT A RUBCUT? 

iIS IT QITL-L? 

iIT HAS 'ID BE DATA 
iUPDATE POSITION 
; PUT CURSOR CN SCREEN 
iCHECK FOR LINE > 64 
; PUT IN A SPACE 
;GET CUT NG'l 

;GET CURRENT POSITION 

i SAVE CURSOR POSITION 

iCHAR. IS A CARRIM;E RET. 
;UPDATE NEXT POSITION 

i SET UP FOR NEW LINE 
i ADDRESS OF NEW LINE 

i SAVE POINTER FOR NEXT CllAR. 

; EXIT BACK TO ~IAIN PRCGRAH 

; 15 LINES OF SCREEN DATA 
imp OF SCREFN. SET UP 
i TO SCRCLL 15 LINES 
; START SCR<LLLIN} UP 
; S'IUFF REG A BY WAY OF D, E 

; 15 LINES YET? 

; NaI' OONE YET! 

; PUT BLANK ON SCREEN 
;BLANK ENTIRE DATA LINE 

/:J... 
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5B5F D3F9 ruT '!RACK ;PUT IN'ID 1771 'lRACK REG. 
51361 79 rroJ A,C ;UPDATE CLD DISK NUMBER. 
51362 32COSD SELDEN: STA DISKNO 
51365 ffI ADD A ;PUT BITS 1&2 AT 4&5. 
51366 ffI ADD A 
51367 ffI ADD A 
51368 ffI ADD A 
51369 32CF5D STA LA'lUl ; SAVE NEW IA'lUl COOE. 

• , 
; SEL~ DENSITY BASED ON BYTE VALUE 
; IN '!RACK 0 SECroR 1 ADDRESS 7 EH. 
;IF '!HIS BYTE IS A ODDH, '!HEN '!HE 
;DISK IS IXXJBLE DENSITY, ELSE, IT'S 
; S~LE DENSITY • 
• , 

5B6C C5 DENSITY: PUSH B ;SAVE B,C 
5136D 21C7SD LXI H,DRVFLG ; INDEX IN'IO DRIVE BYTE FLJ'G 
5810 0600 MVI B,O ;ZERO REG B 
5812 09 DAD B ;ADD '!HE DRIVE NUMBER 
5813 7E ~ A,M ;GET '!HE BYTE FLJ'G 
5814 m ORA A ;SET '!HE FLJ'GS 
5815 FA9ESB JMLOOED ; SKIP IF LOOGED IN BEFORE 
5818 E5 ruSH H ; SAVE DRIVE TABLE mINTER. 
5m93ACFSD LDA LA'lUl 
581C D3FC OOT DCONT ; SELECl' DRIVE 
5mE 2ABESD LHLD IlWIDD ;GET PRESENT ~ ADDRESS 
5B81 E5 ruSH H ; SAVE rn STACK 
5B82 COC65B ('ALL HOME ; HClv1E DRIVE 
5B853~1 MVI A,l ; SET FOR SEcroR 1 
5B87 32PD5D STA SECI' ; SAVE SECroR '10 READ 
5B8A 21D15D LXI H,DBUFF ;POINT '10 J:lo1A BUFFER 
5B8D 22BESD SHLD IJW\DD ; SET UP '!HE mA ADDRESS 
5B90 CD865C ('ALL READ ; READ 'IRK 0, SEC 1 IN"ID DBUFF 
5B93 El POP H ; RErolER a.1AADD FRGt STACK 
5B94 22BESD SHLD IJW\DD ;RES'IDRE IT 
5B97 El POP H ; RES'IDRE DRIVE TABLE OOINTER. 
5B983MF5E IDA DBUFF+ 7 EH ;GET '!HE DENSITY aDE BYTE 
5B9B F680 ORI 80H ;set logged in bit 
5B9D 77 l'Ol M,A ;p1ace it in flag table. 
5B9E 010700 L03ED: LXI B,7 ;index value through drive table. 
5BAl ai12 ANI 12H ;MASK DENSITY AND SIDE BITS ruT. 
5M3 81 ORA A ;SOOLE DENSITY? 
5BA4 212D5A IMI H,s:>TAB ;point to start of-tables 
5BA7 CAAB5B JZ DENSITl ;yes, overlay paramo block . , 

IF DUBSID 
DAD B ;no, add offset to next table 
CPI 2 ;sing1e den doub sided? 
JZ DENSITl ; yes 
DAD B ;no 
CPI 10H ;doub den single sided? 
JZ DENSITl ; yes 
ENDIF . , 

5BM 09 DAD B ;no, must be doub den , doub sided 
5BAB EB DENSITl :XCHG ;drive table pointer --> d,e 
5BAC 1A IDAX D ;GET LeG BYTE 
5BAD 13 INX D ;BUMP mINTER 
5BAE 32CB5D STA DENS ; SET DENSITY 
5BBl 1A IDAX D ;GET A BYTE FRCM TABLE 
5BB2 13 INX D ;BUMP mINTER /3 5Bm 32154D STA B005+15 ;CHAN3E mANS FUl'Cl'ION . ~-.. ~.--~~-- ". .. 
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SBB6 213MD 
5009 0605 
SBBB lA 
SBBC 77 
SBBD 13 
SBBE 23 
SBBF 05 
SBCO C2BB5B 
SBC3 Cl 
SBC4 M' 
SBC5 C9 

SBC6 3En2 
SBC8 D3F8 
SOCA OEnO 

SBCC 2ACFSD 
SEeF 7C 
SBDO aiS7 
SBD267 

SBD3 C3ElSB 

5BD6 BC 
5BD73EFF 
5BD9 C2DD5B 
5l?DC 2F 
5BDD 32C2SD 
5BEO C9 

5BEl 7D 
saE2 320050 

LXI H,BIX)S+S2 
MV'I B,S 

mTE: LDAX D 
MOl M,A 
INX D 
INXH 
OCR B 
JNl f.OTE 
pop B 

, 
XRA A 
ReI' 

,POINT rro cmSTANT DATA ARFA (CP/M) 
iCOOm' = 5 
iGET A BYTE FRCM TABLE 
;0lEPJ..AY CP/M 
;BUMP 
, POINTERS 
;DEffiEASE CXlJm' 
; AND LOOP TILL J:X:NE 
,RESTORE B,C . 
;SEl' A = O. 
;RmtJRN FRGt SELDSK. 

, MCNE DISK TO '!RACK ZERO. 
; 
BClo1E: MVI A,O+STPRAT ;RESTORE 

OOT DCOM 
MV'I C,O ;TRACK 0 

, SEl' 'mACK NUMBER '10 WHATaTER IS IN REGISTER C. 
; .ALSO PERFORM MJilE '10 '!HE OORRECT '!RACK (SEEI<). , 
SE'rlRK: LHLD LA'lOl 

MOl A,H 
ANI OS7H 
M(}J B,A 

IF DUBSID 
IDA DENS 
RRC 
RRC 
JOC NOl'SID 
l"OJ A,C 
RRC 
l'OJ B,A 
l"OJ A,L 
JC SIDE2 
ANI OBFH 
JMP SE'lLAT 

; 
SIDE2 : ORI 40H 
SE'lLAT: STA CLA'lQI 

. , 

. , 

ANI OBFH 
CALL CLDLAT 
1!OJ A,B 
ANI 7FH 
l"OJ C,A 
JMP TRKSET 
ENDIF 

IF Nor IXJBSID 
JMP NOl'SID 
FlIDIF 

OLDLAT: CMP H 
MV'I A,OFFH 
JNZ SFI.JG 
0tA 

SFIJIG: STA HLSF 
REI' 

; 
NO'n:' .. ~,: MCN A,L 

STA o,A'lOI 

( 

;get new and old latch. 
;get latch valu~. 
;strip density and side bits. 
;restore it. 

iif using double sided drive. 
;check if double sided. 

;look at bit l-
;if bit 1 = 0, it's single sided. 
lit'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 fram latch. 
;go set the latch. 

;turn on side select bit. 
;save it for later. 
;clear side bit. 
;check for drive change. 
irestore doub sided trk number. 
;clear bit 7. 
itrk number nCM in reg c. 
;check for density of track going to. 

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

;new = old? 
;if not, set = ff 

;new = old, set = O. 
;save head load select flag. 

;get latch value. 
;save it 
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5BES CDD65B 

5BE8 3ACB5D 
5BEB OF 
5BEC D2FDSB 
5BEF 79 
SBFO FEOI 
5BF2 DAFDSB 
SBFS 3ADOSD 
5BF8 F608 
5BFA C302SC 
SBFD 3ADOSD 
SCOO E6F7 
5C02 32DOSD 
5C05 D3FC 
5C07 79 
5C08 32BC5D 

5COB C5 
5COC 47 

·SCOD 3EOA 
5COF 32CESD 
5Cl2 DBF9 
5Cl4 4F 
5Cl5 79 
5Cl6 B8 
5Cl7 78 
5C18 C2lD5C 
SCIB CI 
5CIC C9 

5ClD F5 
5CIE 3EDO 
5C20 3D 
5C21 C2205C 
5C24 FI 
5C25 78 
5C26 D3FB 
SC28 3El6 
SC2A D3F8 

5C2C DBFC 
5C2E DBF8 

pC30 E691 
5C32 CAlB5C 

CALL anLAT . , 
TRKSET: LDA 

RRC 
IN: 
r1JIJ 
CPI 
JC 
LDA 
ORI 
Jt-lP 

TRKSD: LDA 
ANI 

TRKDD: STA 
OUT 

DENS 

TRKSD 
A,C 
1 
TRKSD 
CLA'IOI 
DDEN 
TRKDD 
CLA'IQI 
DDDSB 
CLA'IO-I 
DCONT 

HOV A,C 
STA TRK· 

;check for drive change. 

iCHECK DRIVE DENSITY FLllG 
;IS IT ZERO? 
;YES, WE ARE S:rN;LE DENSITY 
i RES'IORE 'TRACK NU~1BER 
i IS IT 'TRACK 1 ? 
i IF LESS 'IBEN, SET SIN:;LE DEN. 
iGET 'IBE aJRRENT LA'IOI VALUE 
iSET BIT 4 CN (ooOB DENSITY ON) 

iGET aJRRENT LA'IQI VALUE 
iTURN OFF BIT 4 (SIt\GLE DENSITY ON) 
i SAVE NEW aJRRENT LA'IQI VALUE 
; AND SET 'IBE Hl-\RI:WARE LA'IQI 
i RES'IORE 'TRAQ, NUI-1BER 
iUPDATE an 'tlITl-I NEW. 

NOJE 'IRE HEAD TO TIm 'TRACK IN REGISTER A • . , 
SEEK: PUSH B 

MOl B,A 
HVI A,RTCNT 

SRE'IRY: STA SERCNT 
IN TRACK 
BOV C,A 
FDl A,C 
CMP B 
~Ol A,B 
JNZ NO'llIR 

'THERE: pop B 
RET 

NO'llIR: 

iSAVE B&C. 
i SAVE DESTINATION 'IRACK. 
iGET RE'IRY COONI'. 
i S'IORE IN ERROR CooNl'ER. 
i READ PRESENT 'TRACK NO. 
iSAVE IN C. 
iDELAY. 
iSN1E PS NEIrv 'TRACK NO.? 

iJillJP IF NOT 'IRERE. 
iRES'IORE B&C. 
;RE'IURN FRCM SEEK. 

;DELAY LOOP 'ID ALLCW 'IUNNEL 
; ERASE 'ill END UJR:rN; WRITE. 

PUSH PEW 
f-'lVI A,ODOH iCOUNT = 208 

BUSYl: OCR A ; LOOP 
JNZ BUSY 1 i TILL ZERO 
POP PSW 
HeN A, B i RES'IDRE A FRCN B. 
ooT DDATA iTRAQ< TO DATA REGISTER. 
MVI A,14H+STPRA'I4-HLAB ;GET STEP RATE, IX) 

aJT OCOM i SEEK WITH VERIFY. 

IF NOT CMACNTL 
IN WAIT 
IN DSTAT iCHECK STA'ruS 
ENDIF 

IF DHACN'lL 
BUSY2: CALL SLOOP 

ENDIF 

ANI 91H 
JZ 'IBERE 

IF TESTIt\G 
PUSH H 
LXI H,SECNT 
It/I( M 

JUSE DriA mECK PORI' 

iLoc:K AT BITS. 
iOK IF ZERO. 

iIF TESTING FOR ERRORS 
iSAVE H&L. 
;GET ADR OF SEEK ERR CI'R. 
;ONE IDRE SEEK ERROR. 
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SC3S 3ACESD 
SC38 3D 
SC39 C20FSC 
SC3C Cl 
SC3D 21SB5D 
SC40 DBF8 
SC42 E691 
SC44 57 
SC4S C3AFSC 

SC48 79 
SC49 32BD5D 
SC4C C9 

5C4D 60 
SC4E 69 
SC4F 22BESD 
SC52 C9 

SCS3 3AC2SD 
SC56 B7 
SC57 CA68SC 
SC5A 2F 
SC5B 32C2SD 

SCSE DBF9 
SC60 D3FB 
SC62 3El6 
SC64 D3F8 

SC66 DBFC 

SC68 DBF8 
SC6A E620 
SC6C 3E04 
SC6E C8 
SC6F 97 
SC70 C9 

SC71 32CDSD 
SC74 3EDO 
SC76 D3F8 
5C78 E3 

pop H ; RES'IDRE H&L. 
ENDIF 

LDA SERCNT ;GET ERROR COUNT. 
OCR A ; DErnENENT COUNI'. 
JNZ SRE'IRY ;RE'IRY SEEK. 
pop B ; RES'IDRE B&C. 
LXI H,SKMSG ; PRINT "SEEK ". 
IN DSTAT ;READ DISK STATUS. 
ANI 91H ;LCXl< AT ERROR BITS. 
MOJ D,A ;PUT IN REG D. 
JMP ERM.EG ; DO COMM)N ERR MESSPGES. 

; 

· SET DISK SECTOR NUMBER. , 
· , 
SETSEC: MOl A,C ;GET SECTOR NUl-18ER. 

STA SECT ;PUT AT SECT # ADDRESS. 
RET iRE'IURN FRCl1 SETSEC. 

· , 
i SET DISK Il1A ADDRESS. 

S~: MOl H,B ;MOlE B&C 'ill H&L. 
~rN L,C 
SHLD Ll1AADD ;PUT AT J)Il1A ADR ADDRESS. 
RET ;RE'IURN FR01 S~. 

; 
; HDLD - GET HEAD-LOAD BIT IF REQUIRED. 
; 
HDLD: LDA HLSF ;GET HEAD-LOAD FLPe. 

ORA A ;IS A = ZERO? 
JZ HDLD1 ;HOP IF SO. 
CMA ;SET A = O. 
STA HLSF iSET FLPe = 0 IF NOT. 

0 , 
; IF CHJW;ING 'IO A NEW DRIVE, PERFORM A SEEK 
; 'ID 'IRE SAME TRACK TO- ALLCW 'IRE HEAD TO UNLmD. 

· , 
IN TRACK iGET PRESENT 'lRACK 
ruT DDATA ; AND TELL Crn'IROLLER 
11VI A,14H+STPRAT iGET STEP COMMAND 
ruT DCOM ; SEND IT 'IO FLOPPY Crn'lROLLER 

IF NOT DMA.cN'IL 
IN WAIT iWAIT FOR I~"IRQ 
ENDIF 

IF D~lACN'IL 
CALL SLOOP iUSE J)II1A GIECK PORI' 
ENDIF 

HDLDl: IN DS'I'AT ;READ 1771 STATUS. 
ANI 20H ; LOCI< AT HL BIT. 
loWI 11.,4 
RZ 
SOB A ;HEAD IS LOADED 
RET ; RE'IURN FRa1 HDLD. 

; 
IF NOT DMACN'IL 

DSKSET: STA ERCNT ; SAVE RE'IRY COCUNT 
MVI A,ODOH iCAUSE IN'IRP 
OOT DCOM 
XTHL iSCME 

~.-~-- ----",---------

~ 

/& 
---...----......-..,-.~.- .... - -_. 
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5C79 E3 

5C7A 2ABESD 
5C7D 3ABD5D 
scao D3FA 
SC82 CDS3SC 
SC85 C9 

5C86 3EOA 

5C88 0680 
5C8A CD715C 
5C8D BO 
SC8E D3F8 
5C90 DBFC 
5C92 B7 
5C93 F29D5C 
5C96 DBFB 
5C98 77 
5C99 23 
5C9A C3905C 
5C9D DBF8 

5C9F E69D 
5CAl C8 
500 COCESC 

SeAS JACD5D 

XTHL 
E}.J1)IF 

IF IN'IRP 
DI 
ENDIF 

IF Nor IX'1ACN'IL 

iDELAY 

LHLD I11AADD i STARTI~ ADDRESS 
LDA SECT iGET SECIOR NUMBER 
OOT SECTP iTELL CON'IROLLER 
CALL HDLD iCHECK FOR HEAD LOADED 
RET 
ENDIF 

i READ THE SECrOR AT SECT, FRGt THE PRESENT 'IRACK. 
USE START~ ADDRESS AT DMAADD • . , 

READ: MVI A, RTCNT iGET RE'IRY COOl\lT. 
RREI'RY: 

IF DMACN'IL 
LXI B,80DOH 
LXI D,4080H 
CALL DMARW 
ENDIF 

IF IN'IRP 
DI 
ENDIF 

IF Nor I*1ACN'IL 

;FLOPPY READ, FORCE IN'IRP. 
iDMA READ, BYTE COONT. 
iCOW-VN READ/HRITE RaJTThIE. 

;IF INTERRUPI'S ALLCWED, 
;DISABLE 'IHEM HERE. 

Mill B,80H ;FLOPPY READ COMMAND. 
CALL DSKSET ; SET UP DISK CCN'IROLLER 
ORA B ; SET READ COMMAND 

READE: OUT DCOM iSEND COMMAND 'ID 177l. 
RLOOP: IN WAIT iWAIT FOR DRQ OR IN'IRQ. 

ORA A ;SET FL!GS. 
JP RDDONE iDONE IF I~rrRQ. 
IN DDATA iREAD A DATA BYTE FRCM DISK. 
MOV M, A ; PUT BYTE IN'IO r-1EMORY. 
INX H ; INCREMENT ME~iORY POINTER. 
JMP RLOOP i KEEP READlt-K;. 

RDDONE: IN DSTAT ;READ DISK STA'IUS. 
ENDIF 

IF IN'IRP 
EI 
ENDIF 

ANI 9DH 
RZ 
CALL ERCHK 

IF TESTI~ 

LXI H,REXNT 
INR M 
rI'f.JJ A,M 
CMA 
OOT OFFH 
ENDIF 

LOA ERCNT 

; IF INTERRUPI'S ALLCWED, 
i ALLC»l !GAIN HERE. 

;LOOK AT ERROR BITS. 
; RE'IURN IF N<NE. 
;CHECK FOR SEEK ERROR. 

iGET RD ERR COONT ADDR. 
i ONE MORE ERROR. 

;GET ERROR COO NT • /7 
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SCA8 3D DCR A iDECREMENT CXUNT. 
SC'A9 C288SC JNZ RREIRY ;TRY TO READ AGAIN. 
SCAC 213E5D LXI H, RI)l\1g:; ; PRINT "READ ". 
SC'AF CD2A5D ERM.93: CALL PMEG iPRINT ORIGIN MESSAGE. 

ERMffil: 
IF NOT VIDEO i NEED MORE RCU1? 

SCB2 7A ruJ A,D ;GET ERROR BITS. 
SCB3 E610 ANI 10H iIF BIT 4 IS HIGH, 
SCBS 213SSD LXI H,RNMs:; ;PRINT IlRECORD NOT FOUND II 

SCB8 C42A5D CNZ PMSG 
SCBB 7A rvrN A,D iGET ERROR BITS. 
SCBC E608 ANI 8H ;IF BIT 3 IS HIGH, 
SCBE 2139SD LXI H,CR01ffi ;PRINT IlCRC ERROR". 
SCCI C42A5D CNZ PMEG 

ENDIF 

SCC4 21S4SD LXI H,ERRMffi ; PRINT II ERROR. " 
SCC7 CD2A5D CALL PMSG 
SCCA 3EOl MVI A,l ; SET FOR PERM ERR MSG. 
SCCC B7 ORA A i SET FLl'GS. 
SCCD C9 RET . , 

; ERCBK - CHECK FOR RECORD NOT FOUND ERROR. 
; 

SCCE 57 ERCHK: MOl D,A ;SAVE ERROR BITS IN D. 
SCCF E610 ANI 10H ;IF RECORD NOT FOUND, 
SCDI C8 RZ 

; 
;CHECK FOR SEEK TO CORREX:T 'IRACK, 
; AND CHAl\K;E IF NECESSARY. 

SCD2 3EC4 CHKSK: MVI A,OC4H ;SEND COMMAND TO 1771 
SCD4 D3F8 aJT DCOM ;m READ ADDRESS. 

IF NOT IWiCN'IL 
SCD6 DBFC IN WAIT ;WAIT FOR DRQ OR INTRQ. 

ENDIF 

IF DMACN'lL 
CALL SLOOP 
ENDIF 

SCD8 DBFB IN DDATA ; READ THE 'lEACK ADDRESS. 
SCDA 47 MOl B,A ;SAVE IN REGISTER B. 
SCDB DBFC CHKS2: IN WAIT ;WAIT FOR INTRQ. 
SCDD B7 ORA A ; SET FLl'GS. 
SCDE F2E6SC JP CHKS3 ; DONE WI'IH READ ADR OP. 
SCEl DBFB IN DDATA ;READ ANomER BYTE. 
SCE3 C3DBSC JMP CHKS2 ;00 IT l'GAIN. 
SCE6 DBF8 CBKS3 : IN DSTAT iREAD DISK STATUS. 
SCE8 B7 ORA A iSET FLJl.GS. 
SCE9 C'AFSSC JZ OlKS4 ;READ ADR OK IF O. 
SCEC CDC6SB CALL HrnE iommvISE, HCME FIRST. 
SCEF 3ABCSD CHKSS: LDA 'IRK 
SCF2 C30BSC JMP SEEK 
SCFS 78 CBKS4: MOl A,B iUPDATE 'lEACK REGISTER. 
SCF6 D3F9 OOT 'IRACK 
5CF8 C3EF5C JMP CHKS5 ; RETURN FRCM ER<liK. 

; 
; WRITE WE SEC'IDR AT SEer, CN 'lEE PRESENT 'lEACK. 
; USE STARTI~ ADDRESS AT DMMDD. 
; 

I~ SCFB 3EOA WRITE: MVI A,RI'CNT ;GET RE'IRY COONT. 
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5CFD 06AO 
5CFF CD715C 
5002 BO 
5003 03F8 
50050BFC 
5007 FS7 
5008 F21250 
500B 7E 
500C 03FB 
500E 23 
500F C30550 
5012 OBF8 

5014 E6FO 
5016 C8 
5017 CDeESC 

SOIA 3ACD50 
SOlD 30 
SOlE C2FD5C 
5021 214650 

5024 CD2A50 
5027 C3B25C 

502A 7E 
502B FS7 
502C C8 
502D 4F 
502E CD025B 
5031 23 
5032 C32A50 

WRElRY: 
IF OMACN'lL 
LXI B,OAOOOH 
LXI 0,08080H 
CALL DMARW 
ENDIF 

IF NOT rnACN'lL 

;FLOPPY WRITE, FORCE lNlRP 
;OMA WRITE, BYTE COONT 
;COMIDN RaJTINE 

MVI B,OAOH ;WRITE COMMAND 
CALL OSKSET 
ORA B 

WRITE2: OUT DeOM 
WLOOPl: IN WAIT ;WAIT FOR READY. 

ORA A ; SET FLPGS. 
JP WDONE ;HOP OUT WHEN DONE. 
tI'(JJ A,M ;GET BYTE FRCN MEM. 
ClJT OOATA ;WRITE CN'IO OISK. 
INX H ; INrnEMENT MEM Pm. 
JMP WLOOPI ; KEEP WRITm::;. 

WDONE: IN DSTAT 
ENDIF 

IF IN'IRP ;IF INTERRJPrS ALLCWED, 
EI ; ENABLE PGAm HERE. 

• ENDIF 

ANI OFDH ;LCXl< AT 'IRESE BITS. 
RZ ; RE'IURN IF NO ERR. 
CALL ERCBK ;CHECK/CORmrl' SEEK ERR. 

IF TESTll\G ; IF TESTm::; FOR ERRORS 
LXI H,WECNT ;GET Am OF WRITE ERR erR. 
INR M ;ONE M:>RE WRITE ERROR. 
MOIJ A,M 
CMA 
OUT OFFH 
ENDIF 

LDA ERCNT iGET ERROR COONT. 
OCR A ;OECREMENT COONT. 
JNZ WRE"IRY ; TRY 'IO WRITE roAIN. 
LXI H,WIMSG ; PRINT ''WRITE n. 

IF NOT VIDEO ; NEED MORE RC04? 
CALL PMS:; 
JMP ERMS:il ; DO (X)MM)N MESSJIG ES. 
ENDIF 

IF VIOEO ;WE NEED A RmuRN. 
JMP ERMS:i 
ENDIF 

· , 
; PRINT 'IRE MESSroE AT H&L UNl'IL A ZERO. 

· , 
PM.$: MCN A,M ;GET A CBARACTER. 

ORA A ;IF IT'S ZERO, 
RZ ;REIURN. 
r!OJ e,A ;arumnsE, 
CALL CONOT iPRINT IT. 
INX H ;INrnEMENT H&L, 
JMP PMSG ;AND GET ANamER. 

· , ICJ 
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1 CBIOS MESSlGES 
• I 

IF NOT VIDEO ; NEFD MORE Rcx:M? 
5035 49442000 RNM93: DB lID' ,0 
5039 435243200OCRQJJ.$: DB 'CRC' ,0 

ENDIF 

503E OD0A526561lD1OO: DB 
5046 OD0A577269WIM$: DB 
5D4F 426F6F7420B'IM.$: DB 
5054 4552524F52ERRMSG: DB 
505B OD0A536565SKMro: DB 
5063 ODOM06F75MN"lMS:;: OB 

ODH,OAH,'Read ',0 
ODH,OAH,'Write 1,0 
'Boot ' 
'ERROR. I ,0 
ODH,OAH,'Seek ',0 
ODH,OAH,'Mount ',0 
ODH,OAH,'Tarbell ' 
MSIZ~lO+'O',MSIZE MOD 10 + '0' 
'K CPM Vl.4 of 10-1-80' 

506C 000A54617 2SM$: DB 
5076 3234 DB 
5D78 4B2043504O DB 
5D8D ODOA DB ODH,OAH 

5D8F 5374616ffi4 

IF TARBELL ; IF USlliG TARBELL CIU. 
DB 'Tarbell cro, , 
ENDIF 

IF SID ; IF STANDARD I/O, 
DB 'Standard' 
ENDIF 

IF MSI02 
DB '2SIO' 
ENDIF 

IF ISI02 
DB 'SI0-2 , 
ENDIF 

IF TUART 
DB 'Tuart' 
ENDIF 

IF SCLa; 
DB 'Solos' 
ENDIF 

IF VDM 
DB IVDM I 

ENDIF 

; IF MITS 2SIO, 

; IF IMSAI SI0-2, 

;IF WART, 

iIF PROC TECH sa.,OO, 

;IF PROC TECH VDM, 

IF FLASH ; IF VG FLASHWRITER, 
DB 'Flashwriter r 

ENDIF 

IF VBl ;IF SSM VBl-B, 
DB 'VBl' 
ENDIF 

IF DUBSID ;IF Da.JBLE-SIDED, 
DB 'Double-Sided' 
ENDIF 

IF DUAL 
DB 'Dual' 
ENDIF 

; IF DUAL DRIVE, 
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IF DMACN'IL 
DB '])MA' 
moIF 

; IF USThG DMA COO'lROL 

5098 5645522E 

5D9C ODOM 86F77 

DB 'VER.' 

DB ODH,OAH,'How Many Disks? ',0 

5DAP DB02 

5DBI E680 

5DB3 C2AF5D 

5DB6 79 
5DB7 D303 
5DB9 C9 

i 
i WRITE A O:1ARACTER CN LISTThG DEVICE. 
i 
LIST: 

IF LSI'NUL 
MVI A,ODH 
CMP C 
JZ LlNUL 
ENDIF 

IF LSl'PAG 
MVI A,OAH 
CMP C 
JZ LINUIJ 
moIF 

; IF NULLS OR PAG It-K;, 
iIF IT'S A m, 
iTHEN HOP OUT 'ill 
iNULL RaJTINE. 

iIF PAGThG 
iGET A LINEFEED 
;ooES IT MA'lOI? 

L'IBSY: IN LSTAT iREAD LISTER STA'IUS. 

IF NOT TARDEL 
ANI LImIT iLOCK AT READY BIT. 
ENDIF 

IF TARDEL 
ANI 81H ; MASK 
XRI 81H 
moIF 

IF TARDEL OR ROYLO ; IF READY WHEN LCl'l, 
JNZ L'IBSY iLOOP TILL Lav. 
ENDIF 

IF NOT TARDEL AND RDYHI iIF READY WHEN HIGH, 
JZ L'IBSY ;LOOP TILL HIGH. 
ENDIF 

l"OJ A,C 
aJT LDATA 
RET 

;GET DATA BYTE. 
;PRINT IT. 
; RE'IURN FRavI LIST. 

IF LS'INUL OR LSTPAG ; IF NULLS OR PAGIt-K;, 
LINUL: ruSH B ;SAVE B&C. 

MVI B, (LNULL AND OFFH) +l ;GET NULL COONI' 
LlNULl: CALL L'IBSY iPRINT (CR FIRST) • 

MVI C, a ;GET NULL CHAR. 
OCR B ;DEmEMENT COONI'ER. 
JNZ LlNULl ;00 NEXT NULL. 
JMP LINU12 ; EXIT '!HE ROOTINE. 
ENDIF 

IF LSl'PAG ;IF LIST DEV. PAGING, 
LOO13: ruSH B ; SAVE B, C PAIR 

LDA LFCNT ;GET LINE-FEED COONl'. 
INR A ; INmEMENT IT. 
STA LFCNT ; SAVE IT BACK. 
CPI LINCNT- (LINCNT/ll) ; END OF PAGE? 
.,:1 Btl ;SET UP FOR 1 LF. 
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5DBA C9 

5DBB C9 

5DBC 
5DBD 
5DBE 

5OCO 

5OC1 
5OC2 

JNZ NOI'EOP ;HOP IF NOT END. 
XRA A . ~SET LF COONI' = O. 
STA LFCNT 
l"lVI B, (LINCNT/11) +1 ;BE'lWEEN PAGES. 

NOTEOP: MVI C,OAH ;GET LINE-FEED CODE. 
LSTPAl: CALL L'IBSY ; PRINT LINE-FEED. 

OCR B iDECREMENT LF CooNI'ER. 
JNZ LSTPAl ;00 NEXT LINE FEED? 
ENDIF 

IF LsrnuL OR LSTPAG ;IF NULLS OR PAGIN3, 
LINUL2: POP B ;RES'IORE B&C. 

'f!Ol A, C ; RES'IORE A. 
RET i RE'IURN FRa1 LIST. 
ENDIF 

i 
; PUN:lI PAPER TAPE. 
; 
R1tni: RET ; RE'IURN FRCM RJ:ocH. 
; 
; NORNALLY USED TO READ PAPER TAPE. 
; 
READER: RET 

· , 
iRE'IURN FRa1 READER. 

iNOTE: AS 'IRERE ARE CNLY NINE SECl'ORS 
iAVAILABLE FOR CBIOS eN 'IRE SECOND SYSTEN TRACK (1), 
iTHE LAST ADDRESS BEFORE 'IRIS POINT SHaJID BE NO 
;GREATER 'IRAN 'IRE CBIOS STARTTh(; ADDRESS + 047F (HEX). 
;THIS WILL NORrW..LY BE XE7F (HEX). 
; 
; BIOS SCRA'IOI AREA. 

· , 
TRK: DS 1 
SEer: DS 1 
I1v1AADD: DS 2 
i 

; CURRENT 'IRACK NUNBER. 
;CURRENT SECl'OR NUMBER. 
;DISK TRANSFER ADDRESS. 

; THE NEXT SEVERAL BYTES, BE'IWEEN STARTZ AND 
i ENDZ, ARE SET 'IO ZERO AT COLD BOOT TIME. 
; 
STARTZ: 
DISKNO: DS 1 

IF TEST]N; 

;START OF ZEROED AREA. 
;DISK Nm<1BER {TO CP/M} • 

; ERROR CaJNTS. 'IRESE LOCATIONS KEEP TRACK OF THE 
; NUNBER OF ERRRS 'IRAT OCCUR DURIN3 READ, WRITE, 
; OR SEEK OPERATIONS. 'IREY ARE INITIALIZED ONLY 
i WHEN A COLD-START IS PERFORMED BY THE BOCXJl'STRAP. 

· , 
RErnT: DS 1 
WECNT: DS 1 
SErnT: DS 1 

ENDIF 
; 
; SPECIAL FLAGS. 
; 
CONaIF: DS 1 
HLSF: DS 1 

IF LSTPAG 
LFCNT: DS 1 

ENDIF 

;READ ERROR COONI'. 
;WRITE ERROR COONI'. 
;SEEK ERROR COONI'. 

iNo-PRINT FLAG (WHEN FF) • 
; HEAD-LOAD SELecr FLPG. 

;PAGIN3 LINE-FEED CaJNT. 
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SOC3 
SOC7 
SDCB 

SOCC 
SOCD 
SOCE 
SOCF 
SDDO 
5DD1 
SE51 

• , 
1 TRTAB - DISK 'mAO< TABLE - PREBENT rosITION CF 
1 HEADS FOR UP 'ID 4 DRIVES. 
; 
'IRTAB: DS 4 
DRVFI.G: DS 4 
DENS: DS 1 

· , 
1 VDM SCRAT<B AREA. 

· , 
ENDZ: 

IF VIDEO 
VDMP: DS 2 

ENDIF 

NOOSKS: DS 1 
ERCNT: DS 1 
SERCNT: DS 1 
LAT<B: DS 1 
CLA'ICH: DS 1 
DBUFF: DS 128 

END 

1 DRIVE FLIG BYTEB FOR 4 DRIVES 
1CURRENT DRIVE FLIG BYTE 

;END OF ZEROED AREA. 
; IF VIDEO BOARD IN, 
;VIDEO aJRSOR IDSITION. 

;NUMBER OF DISKS. 
;ERROR COONI' FOR REIRIES. 
; SEEK RmRY COONl'ER. 
; NEW CODE FOR LA'IQI. 
;CURRENT OODE IN LAT<B. 
; DENSITY SELEXJ.I' BUFFER 
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9000 = 
FFFF = 

0018 = 
0000 = 
0000 = 
0000 = 
0000 = 
0000 = 
0000 = 
OOIA = 
OOIA = 
00F8 = 

OOEO = 
OOEl == 
OOES = 
00F8 = 
00F8 = 
00F9 = 
OOFA = 
OOFB = 
OOFC = 
OOFC = 
OOFD = 
OOFF == 

• , 
; TARBELL EL~aUCS CP/M COLDSTART LON)ER 
J VERSION OF 7-31-80. 

;------------------'--------------------------------
; Modified for DMA Control - 1-S-:80. 
, Modified for reading larger bios fran 'IRK 1 
; Modified for Tarbell CPU Card - 7-3-80. 
; G.W.Mulchin 
; Tarbell Electronics 

- 6-5-80. 

; - . ---. --,-------_ ... _ .... -
; Copyright (c) 1980 Tarbell Electronics 

· , ** NCYl'E ** 
; The equate for Double Density (OOtJBDEN) trust only be 
; 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. 
; 
; THIS PROORAM IS LQlIDED AT LOCATION ZERO BY THE BOOTSTRAP PROORAM, 
; AND EKECllTED. ITS RJRroSE IS 'lO LON) AND EKECllTE '!HE CP/M DISK 
; OPERATOO SYSTEM AT THE 'lOP OF THE MEMORY IN USE. 

· , 
FALSE EOU 0 ; DEFINE VALUE OF FALSE. 
'!RUE EQU OOI' FALSE ; DEFINE VALUE OF '!RUE. 

· , ;********* THIS IS '!HE AREA TO MAKE CHANGES IN ******************* 
;********* FOR DIFFERENT SYSTEM CONFIGURATIONS ******************* 
· ** , 
MSIZE EOU 24 ; MEMORY SIZE IN DECIMAL KB. ** 
TARBELL EOU FALSE ;TRUE IF USOO TARBELL CRI. ** 
DUBSID EOU FALSE ;TRUE FOR DOOBLE SIDED SYSTEMS. ** 
DELTA EOU FALSE ;TRUE IF USm:; DELTA cru CARD ** 
OOUBDEN EOU FALSE ;TRUE IF DOOB.DEN DISK. ** 
IJoIJACN'lL EOU FALSE ;TRUE IF USm:; DMA <XNlRa:. ** 
BASE EOU 0 ;TARBELL I/O IDR'I'S (00 or 10 HEX) ** 
SPr EOU 26 ; NUMBER OF SECroRS PER '!RACK. ** 
IDS EOU 26 ;sectors in trk 1 , (Range = 26 to 51) ** 
DISK EOU OF8H ;DISK IDRT BASE ADDRESS. ** 
· ** , 
.***************************************************************** , 
• , 

IF TARBELL 
10 EOU BASE ; i/o ports on tarbell cpu. 
MMENB EOU 10+10 ;memory management enable port. 
MEMMI\G EOU BASE+32 ;memory management port. 

ENDIF 

ADRO EOU OEOH ;OMA ADDRESS IDRT. 
vcro EQU OElH ;DMA WORD COONT IDRT. 
Q1ND EQU OEBH ; DMA CXl-1MAND PORT. 
OCOM EQU DISK ;C~ PORT. 
DSTAT EQU DISK ; STA'lUS PORT. 
'IRAQ{ EQU DISK+l ;TRACK PORT. 
SEer EQU DISK+2 ; SECroR IDRT. 
DATA EQU DISK+3 ;DATA IDRT. 
WAIT EQU DISK+4 ;WAIT IDRT. 
OCOOT EQU DISK+4' ;CCNlROL PORT. 
tMACHK EQU DISK+5 ; DMA CHEO< IDRT. 
PANEL EQU OFFH ;front panel machines. 

~~ 
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0019 = SDS mU 25 ;a1ways 25 sectors to read in trk 1. 
1COO = CBASE mU (MSIZE-17) *1024 
4500 = CPMB mU CBASE+2900H1START OF CP/M. 
5AOO = BOOl'E mU CBASE+3EDOH1COLD Boor EN':mY POINT. 
0033 = NSECrS mU SDS + DDS 1SECroRS OF CP/M. 
OOOA = Rl'CNT mU 10 1 NUMBER OF RF:IRYS. 

; 
0000 Of(; 0 ; START OF LQt\DER. 

· , 
Boor: 

IF TARBELL 1 IF USIOO TARBELL cru 
ruT MMENB 1 ENABLE MEMORY MANlGEMENT. 
LXI D,1000H ;CaJNT=16, DATA BYTE = 0 
MVI C, MEMMAG AND OFFH 

MLOOP: MOl A,E 1GET ADDRESS VALUE 
ORA C 1MAKE I/O PORT VALUE 
STA MOU'l\f-1 1MCDIFY PORT CN '!HE FLY 
MOl A,E 1GET INIT VALUE. 
CMA 1 FLIP IT FOR RAM CN cru 

MOOT: OUT BASE 1 PUT IT '10 RAM CN cru 
INR E ; BUMP DATA VALUE 
OCR D ;DECRFASE COONI' 
JNl MLOOP ;LOOP 16 TIMES. 
ENDIF 

· , 
IF DELTA 1 IF USIOO DELTA cru. 
MVI A,l 1GET A 1 IN REn A. 
ClJT 9 ; AND DISABLE cru RG1 SLor. 
ENDIF 

· , 
0000 lEnA MVI E,Im:NT ;GET RE'IRY COON'l'. 
0002 310001 BLOOP: LXI SP,100H 1 SET STACl< POINTER. 
0005 210045 LXI H,C:EMB 1CP/M STAR'IS HERE. 
0008 1633 MVI D,NSECTS 1NUMBER OF SEcroRS '10 READ. 
OOOA OE02 MVI C,2 1 SECroR NUMBER. 
OOOC 0604 RNTRK: MVI B,4 1FOR HEAD LQt\D. 
OOOE CD2900 RNSEC: CALL READ 1READ FIRST SECroR. 
0011 15 OCR D :IF OONE, 
0012 CA005A JZ BOOl'E 1GO '10 CP/M. 
0015 0600 MVI B,O 1 FOR NO HEAD LQt\D. 
0017 OC INR C 1 INCREMENT SECroR COON!'. 
0018 79 MeN A,C 100NE WITH 
0019 FE1B SECCMP: CPI SPl'+l ; THIS 'lRACl<? 
001B DAOEOO JC RNSEC 1 IF Nor, READ NEXT SECIDR. 

• , 
IF DaJBDEN AND Nor DUBSID 

, MVI A,DDS + 1 1number of sectors to read on trk 2. 
STA SECCMP+1 imodify sector compare value. 
MVI A,8 1GET SET DOOBLE DENSITY CCDE 
OOT WAIT 1 SET LA'lUI FOR D.DENSITY 
ENDIF 

• , 
IF Nor DUBSID 

001E 3ESB MVI A,SBH ; STEP COMMAND. 
0020 D3F8 ClJT DOOM 1ISSUE IT. 
0022 DBFC IN WAIT 1WAIT UNI'IL DCNE. 

ENDIF 
• , 

IF DUBSID 1 IF DOUBLE SIDED SYSTEM. 
MVI A,40H 1SIDE SELErr CDMMAND. 
ClJT DCONT 1ISSJE IT. 

~." .. ENDIF 
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• , 
0024 OE01 M\TI C,l ; SECIOR NUMBER. 
0026 C3OCOO JMP RNTRK ; READ NEXT 'IRAO<. 

• , 
READ: 

IF DMArn'lL ; IF USOO DMA CXNIROL. 
MVI A,41H ; SEr UP FOR OlAN 0 REO. 
CUT 01ND ( 
MVI A,7FH ;CCUNI' FOR 128 BYTES 
CUT wero 
MVI A,40H ; READ COMMAND 
CUT wore 
VOl A,L ;GET LCl'l ADDRESS BYTE 
CUT ADRO 
l'OJ A,B ;HIGH ADDRESS BYTE 
CUT ADRO 
ENDIF 

; 
0029 79 l'OJ A,C ; SECIOR IN A. 
002A D3FA CUT SECT ;SEr SECIOR REGISTER. 
002C 3ES8 MVI A,88H ;COMMAND FOR READ. 
002E BO ORA B ;GEr HEAD LOAD BIT. 
002F D3F8 OOT DCOM ; ISSUE' COMMAND. 

• , 
IF Nor mA<NJL;IF Nar USOO DMA COO'lROL. 

0031 DBFC RLoop: IN WAIT ;WAIT FOR DRa. 
0033 m ORA A ;SEr FLroS. 
0034 F23EOO JP OlEa< ;JUMP IF ~E. 
0037 DBFB IN DATA ;READ DATA. 
0039 77 MOl M,A ; PUT IN MEMORY. 
003A 23 lNX H ; INCREMENT OOINTER. 
003B C33100 JMP RLoop ;LooP UNl'n. ~E. 

ENDIF 
7 

IF DMA<NJL 
SLOPP: IN DMACHK ; CHOCK IJ.1A STATUS 

RLC ; BIT 7 
JC SLOPP ; LOOP IF CARRY 
PUSH B ;SAVE B,C PAm 
LXI B,128 ; COONT SET FOR 128 BYTES 
DAD B ;ADJUST H,L BY 128 BYTES 
OOP B ;RES'lORE BC 
ENDIF 

; 
003E DBF8 OlEXl<: IN DSTAT ;READ STATUS. 
0040 E69D ANI 911I ;LOO< AT ERROR BITS. 
0042 C8 RZ ;OK IF ZERO. 
0043 10 OCR E ;DEffiEMENT RE'IRY COONI'. 
0044 C20200 JNZ BLOOP ;TRY PGAIN IF Nar ZERO. 
0047 2F eM ;flip for front panel 
0048 D3FF OOT PANE[, ;show error code from floppy. 
004A C34A00 HERE: JMP HERE ; LOOP. 

• , 
007D oro 7DH ; PUT JUMP HERE. 
007D C7 RST 0 ; USE RESTART 

IF DOOBDEN 
DB ODDH ;'llIIS BYTE MUST BE HERE IF DOOB DEN. 
DB 0 ;'llIIS BYTE mUSED 
ENDIF 

; 
IF Nor OOUBDEN ;2.C 

~ .. i!II!I.1 I 1i.1 !lilIIIIIJII!I!Jltllllllll.lIIlllllll'MI.JlId ' ..... 1 •. ~ .. II ·''.It!'lIlW!IL I ~ Ie'~ I .'T!!l,!M!._~_~~--""'------=~~ .. ~" .... ' .. -... -.- ~ 
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· FILE: DBOOl'24 PRN 

007E ES 
007F 00 

0080 

PAGE 004 

DB OESH 
DB 0 
ENDIF 

END BOOT 

DATE / TIME Oct 1,1980 12:15 PM 

; END OF BOOT. 
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Tarbell Ej~ctronjc~ 

I • 0 • F 1 L E:"; f 0 1 l. ' I) / r" } I Jus v e r s. 3. 0 

Version ot 4-14-83 

Copyright (c) 1983 - 'l'.:l[bcl1 t::l(;ctroriics 

Here i[;. the first release at th(' 1.0. oliver:; l1CCCesEc:ry to 
i nJ P J C' III C n t l' 1:' / M P 1 u son '1' h e '1' ;:1[ L ( 1 I (' (Jill P 1I t: Co r. 'f' I il:':; V e r s ion b () S 

been tested to run in a banked or non-banked configuration. 

The following is a description ot the various files: 

512COPY.COM - This utility is used to copy a 512 byte per sector, 
deblocked disk to another. 'l'his utility only runs UT)dc:r cp/r" 2 or 
a non-banked CP/M plus. 

512FMT - This utility is used to format () diskette to the 512 
byte per sector deblocked format. Track 0, side 0 is formatt~d to 
26 x 128 byte sectors. Track 0, side 1, and all the other tracks 
are formatted to 16 x 512 byte sectors. This utility only runs 
under CP/M 2 or a non~banked CP/M plus. 

512SGEN - This utility is used to place the CPMLDR+3BOOT image 
onto the system tracks of a 512 x 16 deblocked disk. It functions 
essentially the same as SYSGEN or WRTSYS. This utility only runs 
under CP/M 2. It will NOT run under CP/M plus at all. 

COPYSYS - This is Digital Reaearchs' CP/M plus version of SYSGEN. 
It works on single density single sided disks only. If you place 
your CP/M plus on a single density single sided disk it will work 
fine and COPYSYS will copy it. *** NOTE *** You gan generate a 
single sided single density disk for booting it you wish and 
still use the full capabilities of 'l'AR3DVH. After the systenl is 
up the disk in drive A: may be changed to any Tarbell format as 
long as each disk which is placed in drive A: has a copy of 
CCP.COM on it. 

TAR30VR.ASM - This is the floppy disk driver module for The 
Tarbell double density controller. It is auto select and supports 
all 6 Tarbell disk formats. It has been tested on all 6 formats 
and works ok. 

MOVE.ASM - This is the memory management module. It contains the 
move, xmove and bank select routines. The bank select rOlltine 
use~; a memory segment table to set up the llIcmory m<:lnage[ on the 
Tarbell cpu board. Each byte in the memory segment table defines 
a 4K segment of memory. The most significant 4 bits of each byte 
become address lines 19,18,17 & 16 while-the lower 4 bits become 
address lines 15,14,13 & 12. It takes 16 bytes to define a full 
64K bytes of memory I.E. 16-4K segments. Notice that the first 16 
bytes in the memory segment table are consecutive from DOh to 
Ofh. This is because of the fact that when the cpu board is reset 
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the m e m 0 r y Tn a nag e r i s dis a b 1 c· dan ( lsi n c c t 1 j ~ C I' [,1 L D I! loa (j s t II (: 
S Y s t e min t 0 han k 0, t h c· m e TIl 0 r y oS (> Y TI, e n t tat 1 ,_ IT: U s t b ( sue 11 t hat 
ban k 0 act s a sit the rei s 11 0 t r ~ n s J (l t j c, n 0 f .::a Ci d res s c s . ( DON 0 T 
AL'I'ER 'I'HE FIRS'}' 16 BY'I'ES IN '}'lIE r'\Er-Hjl~'f SEGMErn 'l'AJ1.LL) NoticC' al so 
that the last 4 bytes of each 16 byte bank dEfinition are always 
Och,Odh,Oeh,Ofh. This is the corH\o~ areo CJt mcn,ory retfrrE:d to in 
the CP/M plus documentation. Changing these: bytes will result in 
instant system crash. The first 12 bytr:s ot th(· bank 1 definition 
should remain unchanged to be compatir.le with tuturc lc:lEases of 
Tar be 11 dis k uti 1 i tie s. 'I'lll: 1 C fIl a j n j n ~J t, Y t C':.:; 111.3 Y t I (' C han g E' d t 0 

ref I e c t you r TIl C m 0 r y sit u a t ion a s I () n ~l a.s til C L.1~; t 4 L 1 t l' sin e Lt c h 
bank definition remain common. As sLipped till' meITIory table: is set 
up to han dIe fro m I 28 K to 256 K 0 f Dl E ill 0 r y. II s j n <J C P / f.1 pI us in the 
banked configuration with less than 128K is possiblE but requires 
so mea I t era t ion 0 f the me m 0 r y s e g nl e n t tab 1 c: t 0 use a I a r g e r 
common area. If you wish to use only 128K, all that is necessary 
i s t 0 use G ENe P M tor e d e fin e t h (. n I e TIl (I r y '::1\: a j 1 a b 1 (: . The M 0 V E 
module also contains a few putlic routines tor usc by other 
mod u 1 e s , chi e f 0 f w h i chi s the r 0 uti new hie 11 r f· t li r n s tll E: rea 1 
memory address for disk dma operations. 

BOOT.ASM - This modulE: performs somE initi~lizati0n Cind rEads in 
the CCP.COM file on cold boot and reloads it on warm boot. It 
also prints the signon message. Also contained in tLc boot module 
is the initialization and interrupt servic~ routin~s for the real 
time clock. 

3BOOT.ASM - This is the cold boot code that goes on the first 
sector of the disk and reads in the CPMLDR. It has equates for 
use with single or double sided sided (DUBS ID), s ingl e or double 
density (DUBDEN), and deblocked or non deblocked (DBLK) disks. 
Note - if DBLK is true, DUBDEN is ignored. As shipped, 3BOOT is 
setup for double sided deblocked disks. 

DRVTBL.ASM - This module contains a list of 16 addresses which 
point to all of the disk drive dph's in the system. A drives disk 
parameter header or dph contains the information Or addresses of 
informatlon which describes each particular disk drive to the 
CP/M plus. An extension of each dph (xdph) Lils(l cont.::lins the· 
addresses of the read, write, init and 10sin routjncs for each 
drive. The order of the drvtbl list determines the designation 
letter of the drive. The first word in the list addresses the dph 
for d r i v e A: the se con d w 0 r d a. d d res s est h e d ~ b for d r i v e B: and 
so on. If a disk does not exist, OOOOh must be inserted in the 
list and the list must always be 16 words long, no Les no more. 
The DTBL macro is used to assure tildt thE: lenyth of the drive 
table is always 16 words. 
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CHARIO.ASM - This module contains the character out , charactEr 
in and 1.0. device initialization routines. These routines are 
tab led r i v en and will sup po r t up t 0 1 6 s e [ i .;, 1 1 .0. de vic e s • 
Presently it is set up for the 2 serial porls on the T~rbell 
CPU / lOb 0 a rd. r-1 0 red e vic e sma y Lea d d e d l> Y e x pan dill g the tal> 1 e s 
or non Tarbell 1.0. may be used by changing the bytes in the 
tables. The last byte in the table is reserved for future use. J 
plan to add ETX/ACK handshakin(j and possibly ~arallel ].0. in the 
future. The initialization strings are defined by uyte 6 in the 
table for any particular device, .;, OOh in bytE- 6 means no init, 
otherwise the high order nibble defines which init stling to USE 

and the low order nibble defines the length of the string. If 
init is used the string is simply output one byte after another 
to the command port of the device. Fancier init must be 
implemented by the user (in the boot module maybe). This module 
has been fully tested and works very well on Tarbell stuff. 

LDRDVR.ASM - 'I'his is a revamped copy of TAldlJVP which has the 
dphls and dpbls hand coded for use in the CPMLDH utilit~. This 
module has been tested and works. 

LDRKRNL.ASM - This is a revamped co~y of the BIOSKRNL for us~ by 
the CPMLDR • 

GENBIOS.SUB - A submit file to make linking your BIOS3.SPR 
easier. 

GENBBIOS.SUB - A submit file to make linking your BNKBIOS3.SPR 
easier. 

GENLDR.SUB - A submit file to make linking your CPMLDR.COH 
easier. 

.. 
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*** BUILDING YOUR CP/M PLUS SYSTEM DISK *** 

The first thing you must do is make a backup copy of all 
three disks. Use only your copies to work with and put the 
originals in a safe pl.Jce. 

Next you will need to format and sysgen a work disk in the 
highest capacity format you helve, Preferably 5]2x16-dpblocked
doubl e sided. 

Next plac£: a copy of PIP.COM and SUBMJ'l'.COM on the ne\>. disk. 
Then rename PIP.COM to OPIP.COM and SlIBMI'l'.COM to OSllBfH'l'.COl'l on 
the new disk.The reason for this is that the CP/M plus version of 
these utilities will not run under CP/M 2. 

Place your work disk in drive A: and reboot the system. Then 
use OPIP to copy all the files from your three backup disketts to 
your work disk. Be sure to use the lOV] options. 

A>OPIP A:=B:*.*[OV) 

I f you don 0 t now h a v e a deb 1 0 eke d , do ubI e sid e cl s y s t Co m you 
will need to edit the 3BOOT.ASM file before you can boot up CP/M 
plus direct. Also if your olSK drives will not step at 3 msec. 
you must edi t TAR3DVR.ASM and LDRDVR.,ASr;L to change the step rate 
equate to the proper value. -

If you are planning to bring up a non-banked system first 
you must edit the BIOSKRNL.ASM file and change the BANKED equate 
to FALSE. 

The above modules as well as some of the modules provided by 
Digital Research must be assembled with RMAC and linked with LINK 
to obtain the bios for CP/M plus. Use the following command lines 
to assemble and link the bios. You must use ZASM to assemble 
3BOOT. ~---

A>OSUBMIT ASMALL Assembles everything 

A>OSUBMIT GENBIOS For a non-banked system 

OR 

A>OSUBMIT GENBBIOS For a banked system 

After you have linked your bios you must use GENCPM to 
create a CPM3.SYS file. This is what the CPMLDR loads on cold 
boot. You must reserve I page at the bottom of all memory 
segments defined in GENCPM. This is to avoid blowing up the real 
time clock interrupt vector as well as any future interrupt 
capabilities. If you specify a banked memCny systEm the follo\od ng 
samples may be helpful. 
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For a 128K system: 

CP/M 3.0 Systenl Genelatjon 
Copyright (e) 1982, Digital Hesearch 

Default entries are shown in (parens). 
Default basE is Hex, precede entry with # for del:imal 

Use GENCPM.DAT [or defaults (Y) ? 

Create a new GENCPM.DA'l' filE (N) ? 

Display Load Map at Cold Boot (Y) ? 

Number of console columns (#80) ? 
Number of lines in console page (#24) ? 
Backspace echoes erased character (N) ? 
Rubout echoes erased character (N) ? 

Initial default drive (A:) ? 

Top page of memory (FF) ? 
Bank switched memory (Y) ? 
Common memory base page (CO) ? 

Long error messages (Y) ? 

Accept new system definition (Y) ? 

*** Bank 1 and Common are not included 
*** in the memory segment table. 

Number of memory segments (t2) ? 

CP/M 3 Base,size,bank (88,38,00) 
Enter memory segment table: 
Base,size,bank (01,87,00) ? 
BasE~,size,bank (01,3F,04)? 

CP/M 3 Sys 8800H 3800H 
Memseg No. 00 OlOOH 8700H 
Memseg No. 01 OIOOH 3FOOH 

Bank 00 
Bank 00 
Bank 04 

*** 
*** 

Accept new memory segment table entries (Y) ? 

Setting up directory hash tald.s: 
Enable hashing for drive A: ('1) ? 
Enable hashing for drive B: (Y) ? 

Setting up Blocking/Deblocking buffers: 

The physical record size is 0200H: 
Available space in 256 byte pages: 

TPA = 00F4H, Bank 0 = 0087H, Other banks = 0039H 
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Number of directory buffers for UI1\/(; A: (#32) ? 

Available space in 256 byte pages: 

TPA = OOF4H, Bank 0 :: 0045H, Other banks = OU3911 

Number of data buffers for dl ive A: (#60) ? 
Allocate buffers outside of Common (Y) ? 

A va i ) a b J e spa c e i n 2 56 by t t:.' IJd q E' S : 

TPA = OOF4B, Bank 0 = OOOlH, UtllE'l banks =- 0001B 

Number of directory buffers fOl dr ive B: (#0) ? 
Share buffer(s) with which drive (A:) ? 

Available space in 256 byte pages: 

TPA :: 00F4H, Bank 0 :: OOOlH, Other banks = OOOlH 

Number of data buffers for dlive B: (#0) ? 
Share buffer (s) with which dr ive (11.:) ? 

Avai]able space in 256 byte pages: 

TPA :: 00F4H, Bank 0 :: OOOlH, Other banks = 0001H 

Accept new buffer definitions (Y) ? 

BNKBIOS3 SPR 
BNKBIOS3 SPR 
RES BOOS 3 S PR 
BNKBDOS3 SPR 

FAOOH 
BOOOH 
F400H 
8200H 

0600H 
1000H 
0600H 
2800H 

*** CP/M 3.0 SYSTEM GENERATION DONE *** 

6 
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For a 256K system: 

CP/M 3.0 System Generation 
Copyright (C) 1982, Digital Research 

Default entries are shown in (parens). 
Default base is Hex, precede entry with # for decimal 

Use GENCPM.DAT for defaults (Y) ? 

Create a new GENCPM.DAT file (N) ? 

Display Load Map at Cold Boot (Y) ? 

Number of console columns (#80) ? 
Number of lines in console page (#24) ? 
Backspace echoes erased character (N) ? 
Rubout echoes erased character (N) ? 

Initial default drive (A:) ? 

Top page of memory (FF) ? 
Bank switched memory (Y) ? 
Common memory base page (CO) ? 

Long error messages (Y) ? 

Accept new system definition (Y) ? 

*** Bank 1 and Common are not included *** 
*** in the memory segment table. *** 

Number of memory segments (#4) ? 

CP/M 3 Base,size,bank (88,38,00) 

Enter memory segment table: 

Base,size,bank (01,87,00) ? 
Base,size,bank (Ol,BF,02) ? 
Base,size,bank (OI,BF,03) ? 
Base,size,bank (Ol,BF,04) ? 

CP/M 3 Sys 8800H 3800H Bank 00 
Memseg No. 00 0100H 8700H Bank 00 
Memseg No. 01 OlOOH BFOOH Bank 02 
Memseg No. 02 0100H BFOOH Bank 03 
Memseg No. 03 0100H BFOOH Bank 04 

Accept new memory segment table entries (Y} 

Setting up directory hash tables: 

Enable hashing for drive A: (Y) ? 
Enable hashing for drive B: (Y) ? 

7 
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Setting up Blocking/Deblocking bu1fers: 

The physical record size is 0200H: 

Available space in 256 byte payes: 

TPA = OOF4H, Bank 0 = 0087H, Other banks = 0237H 

Number of directory buffers for drive A: (143) ? 

Available space in 256 byte pages: 

TPA = OOF4H, Bank 0 = 002EH, Other banks = 0237H 

Number of data buffers for drive A: (1255) ? 
Allocate buffers outside of Common (Y) ? 

Available space in 256 byte pages: 

TPA = OOF4H, Bank 0 = 0020H, Other banks = 0039H 

Number of directory buffers for drive B: (10) ? 
Share buffer(s) with which drive (A:) ? 

Available space in 256 byte pages: 

TPA = 00F4H, Bank 0 = 00201l, Other banks = 0039H 

Number of data buffers for drive B: (#0) ? 
Share buffer(s) with which drive (A:) ? 

Available space in 256 byte pages: 

TPA = OOF4H, Bank 0 = 0020H, Other banks = 0039H 

Accept new buffer definitions (Y) ? 

BNKBIOS3 SPR 
BNKBIOS3 SPR 
RESBDOS3 SPR 
BNKBDOS3 SPR 

FAOOH 
A400H 
F400H 
7600H 

0600H 
ICOOH 
0600H 
2EOOH 

*** CP/M 3.0 SYSTEM GENERATION DONE *** 

I chose to share buffers, as this provides for dynamic use 
of the buffers. (I.E. if one drive has more activity it gets more 
buff er s.) A I imi ta ti on of GENCPM is tha t you cannot ass ign mor e 
than 255 data buffers to one drive. 

In a non-banked system I recommend that you use only I 
directory and I data buffer and share them on all drives. This 
will give you the largest tpa possible. 

8 
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Finally you must creat a CPMLDR.COM and eitht[ execute it by 
typing A>CPMLDR or place it on to the system track along with the 
3BOOT to boot directly. Use the following to link the CPMLDR.COM. 

A>OSUBMIT GENLDR 

To place the CPMLDR on the system track you must use SID or 
DDT to bring in the CPMLDR.COM with a bias of 880h then bring in 
the 3BOOT.HEX with a bias of 900h. Exit from the debugger and use 
512SGEN, WRTSYS or SYSGEN to write the CPMLDR onto the system 
tracks. 5l2SGEN, WRTSYS or SYSGEN must be run under CP/M 2. Once 
you have the loader on the system tracks it is not necessary to 
change it unless you change your cpu or disk controller. CPMLDR 
will load any configuration of CP/M plus. 

Use the following SID procedure under CP/lot 2 : 

A)SID You type 

CP/M 3 SID - Version 3.0 
'RCPMLDR.COM,880 You type 
NEXT MSZE PC END 
lEOO lEOD 0100 DOFF 
IR3BOOT.HEX,900 You type 
NEXT MSZE PC END 
0980 lEOO 0100 DOFF 

"GO You type 

A) 

Then use 5l2SGEN to place the CPMLDR image on the system 
tracks of your work disk. 

*** IN CONCLUSION *** 
If you did everything correctly you should have a bootable 

CP/M plus disk. If you wish to make copies of this disk you must 
use 5l2COPY or 5l2SGEN & PIP running under CP/M 2. 

Disclaimer: 

Tarbell Electronics makes no re~Iesentations or warranties 
with respect to the contents hereof or to the product herein 
described, and specifically disclaims any implied warranties or 
merchantability or fitness for any particular purpose. Further, 
Tarbell Electron.ics reserves the right to revise this 
publication, or any other product of Tarbell without obligation 
of Tarbell Electronics to notify any person of such revisions or 
changes. Tar bell Electronics ass urnes no res pons ibi 1 i ty for 
consequential damages to any other equipm~nt, or for time lost, 
or for software or data lost, which may arise from the use of its 
products or software, even if Tarbell Electronics has been 
informed of the possibility of such damage or loss. 

9 



• l.I- (q-tl 

B> 
• B)-TYPE DBOOT24. PRN ( 

c. 

( 

C· 

l 

I 

I: 
0000 ::::: 

t FFFF ::::: 

:( 

0018 = 
( 0000 = 

0000 --
0000 = 

I 0000 = 
0000 ::::: 

0000 = 
f. (lOlA = 

OOlA = 
OOF:::: ::::: 

( 

f 

,t 

( OOEO ::::: 

OOEl = 
OOEE: ::::: 

C o OF::;: ::::: 

OOFE: ::::: 

OOF9 ::::: 

« OOFA ::::: 

OOFB ::::: 

OOFC ::::: 

• OOFC = 
OOFD = 

TARBELL ELECTRONICS CP/M COLDSTART LOADER 
VERSION OF 7-3-80. 

c: 

;------------------------------------------------------------1' 
; Modified for DMA Control - 1-5-80. . 

Modified for reading large(bios Jrom TRK 1 - 6-5-80. 
Modified for Tarbell CPU Card 7-3-80. 
G. W. MIJ1.:hin 
Tarbell Electronics 

;------------------------------------------------------------t-
; CoPYright (c) 1980 Tarbell Electronics 

*. NOTE •• C 
; The e9uate for Double Density (DOUBDEN) must only be ' 

set true for a disk which is formatted in double density only 
; and (;tne whi.:h ',{.:.u wish to:. put an oper'ating system on to. -{ 

Otherwise, leave it false if you are building an operating'· 
system on to a single density formatted disk. 

THIS PROGRAM IS LOADED AT LOCATION ZERO BY THE BOOnHRAP PF~(l 
AND EXECUTED. ITS PURPOSE IS TO LOAD AND EXECUTE THE CP/M DIS 
OPERATING SYSTEM AT THE TOP OF THE MEMORY IN USE. 

FALSE 
TRUE 

EQU 0 ;DEFINE VALUE OF FALSE. 
EQU NOT FALSE ;DEFINE VALUE OF TRUE. • 

;.******** THIS IS THE AREA TO MAKE CHANGES IN **************** 
: ********* FOR DIFFERENT SY:3TEM CONFIGURATION:::; ***-l('*'**'ll'***il*~.j.. 
, 
MSIZE EG!U 
TARBELL EQU 
DUBSID EG!U 
DEL TA EJ;~U 

DOUBDEN: EG!U 
DMACNTL EI:;KI 
BASE EI;lU 
SPT EJ;~U 

DDS EQU 
DISK EG!U 

24 
FALSE 
FALSE 
FALSE 
FAL:3E 
FALSE 
o 

;MEMORY SIZE IN DECIMAL KB. 
;TRUE IF USING TARBELL CPU. 
;TRUE FOR DOUBLE SIDED SYSTEMS. 
;TRUE IF USING DELTA CPU CARD 
;TRUE IF DOUB. DEN DISK. 
;TRUE IF USING DMA CONTROL 
;TARBELL 1/0 PORTS (00 or 10 HEX) 
;NUMBER OF SECTORS PER TRACK. 
; se.:t.:or's in tr'k 1 , (Range = 26 to 
;DISK PORT BASE ADDRESS. 

• 
( 

51~ 

:**** •••••••••• * •• ******.******.************.****************, 

IF TARBELL ( 
10 EQU BASE ;1/':0 f>or'ts on tar'be 11 CPIJ. 
MMENB EG)'U 10+10 ; merr .. :or"," management enable por't. 
MEMMAG EG!U BASE+32 ; memor".,.' management p,:or't. C ENDIF 

ADRO EG!U OEOH ;DMA ADDRES:::; PORT. ( 
WCTO EJ;~U OEIH ; DMA WORD COUNT PORT. 
CMND EG!U OE8H ;DMA COMMAND PORT. 
DCOM EI:;).U D I :::;1< ; COMI"IAND PORT. e DSTAT EQU DISK ; STATUS PORT. 
TRAC~< EI:;).U DI:3K+1 ; TRACK PORT. 
SECT EI:;J.U DISK+2 :; ::;;ECTOR PORT. C DATA EI~U DISK+:::: ; DATA PORT. 
WAIT EI:;~U DISK+4 ;WAIT PORT. 
DCONT EI~U DI:3K+4 :;CONTROL PORT. • DMACHK EQU DISI<+5 :;DMA CHECK PORT. 

~---,---------



-cn)t-r - t-·HI\lt:.L t:.b!U !)I-I-H ;; .... r-.:.r',! parle 1 IT,aCf,l r.~'? s. 

I, 0019 == ~;[1!3 EQU .-. ... ;a"lwa·· ... s 2!:i sect.:,r·s to r'ead in tr-t-:. 1- « "::'_1 

lCOO == CBASE EG"JU (MSIZE-17)*1024 
4500 == CPMB EG!U CBASE+2900H;START OF CP/M. 

• 5AOO == BOOTE EI),U CBASE+3EOOH;COLD BOOT ENTRY POINT. e 00:;:3 == NSECT::; EI),U ::;[IS; + DDS ; SECTORS OF CP/M. 
OOOA == RTCNT EG!U 10 ; NUMBER OF RETRYS. 

• 0000 ORG 0 ; START OF LOADER. C 

« BOOT: 

" IF TARBELL ;IF USING TARBELL CPU 
OUT MMENB ; ENABLE MEMORY MANAGEMENT. 

• LXI D.I000H ;COUNT=16. DATA BYTE == 0 C MVI C.MEMMAI3 AND OFFH 
MLOOP: MOV A.E ; GET ADDRE:3S VALUE 

( ORA 1-' ;MAI<E I/O PORT VALUE C STA MOUT+l ;MODIFY PORT ON THE FLY 
MOV A.E ;GET INIT VALUE. 

( CMA ;FLIP IT FOR RAM ON CPU • Moun OUT BASE ;PUT IT TO RAM ON CPU 
INR E ; BUMP DATA VALUE 

( DCR D ; DECREA~;E COUNT • .JNZ MLOOP ; LOOP 16 TIMES. 
ENDIF 

• IF DELTA ;IF USING DELTA CPU. t 
MVI A.l ;GET A 1 IN REG A. 

' •. OUT 9 . AND DISABLE CPU ROM SLOT. •• • 
ENDIF 

'I 0000 lEOA MVI E.RTCNT ; GET RETRY COUNT. ( 
0002 :;: 1 0001 BLOOP: LXI SP. 100H ;SET STACK POINTER. 
0005 LXI H.CPMB ;CP/M STARTS HERE. 

( OOOE: MVI D.NSECTS ; NUMBER OF SECTOR::;; TO READ. e OOOA MVI C,2 ; SECTOR NUMBER. 
OOOC 0604 RNTRK: MVI B.4 ;FOR HEAD LOAD. 

,t OOOE CD2900 RNSEC: CALL READ ; READ FIRST SECTOR. ( 
0011 15 DCR D ;IF DONE. 
0012 CA005A .JZ BOOTE ;GO TO CP/M. 

t 0015 0600 MVI B.O ;FOR NO HEAD LOAD. ( 
0017 OC INR C ; INCREMENT SECTOR COUNT. 
001:3 79 MOV A.C ; DONE WITH 

'e 0019~ SECCMP: CPI SPT+l ;THIS TRACK? • 001B 1 OEOO ..JC RNSEC ;IF NOT, READ NEXT SECTOR. 

( IF DOUBDEN AND NOT DUBSID • MVI A. DD::; 1 ; n'Jmber' c.f sect.)r·s to r'ead tr·t-:. .-. + on ~. 

STA SECCMP+- I ; IT,,:' d if",·' sector' cc.mpar-e value. 
MVI A.8 ;GET SET DOUBLE DENSITY CODE ( 
OUT WAIT ;SET LATCH FOR D.DENSITY 
ENDIF 

( 
IF NOT DUBSID 

001E :~:E5B MVI A.5BH ; STEP COMMAND. 

€ 0020 [1:3F::: OUT DCOM ; ISSUE IT. • 0022 DBFC IN WAIT ;WAIT UNTIL DONE. 
ENDIF 

• IF DUB::;ID ;IF DOUBLE ~;IDED SYSTEM. I 
MVI A.40H ;SIDE SELECT COMMAND. 

• OUT DCONT ; I::;SUE IT. • ENDIF 

•• 0024 OEOl MVI C.l ; SECTOR NUMBER. • 0026 C:~:OCOO .JMP RNTRK ; READ NEXT TRACK. 
-~ ~- --~--------



:; 

• READ: , 
IF DMACNTL ;IF USING DMA CONTROL. 
MVI A,41H ;SET UP FOR CHAN 0 REQ. 

• OUT CMND • MVI A,7FH ;COUNT FOR 128 BYTES 
OUT WCTO 

• MVI A,40H ;READ COMMAND • , 
OUT WCTO 
MOV A,L ;GET LOW ADDRESS BYTE 

C- OUT ADRO C MOV A,H ;HIGH ADDRESS BYTE 
OUT ADRO 

C ENDIF 
· , 

0029 79 MOV A,C ; SECTOR IN A. 
C 002A D3FA OUT SECT ;SET SECTOR REGISTER. 

002C ~:E88 MVI A,88H ;COMMAND FOR READ. 
002E BO ORA B ;GET HEAD LOAD BIT. 

t 002F D3F8 OUT DCOM ; ISSUE COMMAND. C 
IF NOT DMACNTL;IF NOT USING DMA CONTROL. 

e 0031 DBFC RLOOP: IN WAIT ;WAIT FOR DRQ. 
0033 B7 ORA A ;SET FLAGS. 
0034 F23EOO .JP CHECK ; .JUMP IF DONE. 

e: 0037 DBFB IN DATA ;READ DATA. (-
0039 77 MOV M,A ;PUT IN MEMORY. 
003A 23 INX H ; INCREMENT POINTER. 

• 003B C33100 .JMP RLOOP ;LOOP UNTIL DONE. e ENDIF 
· , 

t 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 

C DAD B ;AD,JUST H,L BY 128 BYTES .~ POP B ;RESTORE BC 
ENDIF 

t 003E DBF8 CHECK: IN DSTAT ;READ STATUS. 
( 

0040 E69D ANI 9DH ;LOOK AT ERROR BITS. 
0042 c'-' RZ ;OK IF ZERO. C « -c· 
0043 1D DCR E ;DECREMENT RETRY COUNT. 
0044 C20200 .JNZ BLOOP ;TRY AGAIN IF NOT ZERO. 

C 0047 2F CMA ; fl i p for front panel • 0048 D3FF OUT PANEL ; show er-ror code fr-om floppy. 
004A C34AOO HERE: .JMP HERE ; LOOP. 

€ 007D ORG 7DH ;PUT ,JUMP HERE. • 007D C7 RST 0 ;USE RESTART 
C, · c: , 

IF DOUBDEN 
DB ODDH ;THIS BYTE MUST BE HERE IF DOUB DEN. 
DB 0 ;THIS BYTE UNUSED • ENDIF 

· , 

• IF NOT DOUBDEN • 007E E5 DB OE5H 
007F 00 DB 0 

• ENDIF • 0080 END BOOT ;END OF BOOT. 
I' e 



• 
A) 

• B)TYPE ABIOS24.PRN 

c 

( 

( 

( 

FFFF == 

f' 0000 == 

• 
« 0018 == 

0000 == 
0000 == !t 0000 == 
0000 == 
0000 == • 0000 == 
0000 == 

( 0000 == 
FFFF == 
0000 == 
0000 == ( 0000 == 
0000 == 

( 0000 _. 
0000 == 
0000 --

f 
FFFF == 
0000 == 
0000 == 

« 0000 == 

• 0000 == 
0000 == 
0001 == 
0002 == • 0002 == 
000:::: == 

• 0000 == 
0010 == • 0000 == 
0000 == 

• 0000 == 

· , 
· , 

CP/M BASIC INPUT/OUTPUT OPERATING SYSTEM (BIOS) 
TARBELL ELECTRONICS CPM 1.4 VERSION OF 7-14-80. 

....... -CoPYright (c) 1980 Tarbell Electronics. 

THIS MODULE CONTAINS ALL THE INPUT/OUTPUT ROUTINES FOR 
( 

· , 
; 

THE CPIM SYSTEM. INCLUDING THE DISK ROUTINES FOR AUTOMATIC . 
SELECTION OF THE DISK DENSITY AND THE NECESSARY DMA ROUTINE' 
THIS SECTION ALSO DEFINES THE 1/0 PORTS AND STATUS BITS. BY 
SETTING THE PROPER VALUES FOR THE EGJU ::;TATEMENT::;:, THE 1/0 M~' 
AUTOMATICALLY RECONFIGURED TO FIT MOST SITUATIONS. THE TRUE~ 

; FALSE ONES CONTROL CONDITIONAL ASSEMBLIES OF DIFFERENT SECTIO 
OF 1/0 ROUTINES TO FIT DIFFERENT INTERFACE REQUIREMENTS. ( 

TRUE 
FALSE 

EQU OFFFFH 
EI:;'.!U NOT TRUE 

;DEFINE VALUE OF TRUE. 
;DEFINE VALUE OF FALSE. 

*************************************************** 
*** THIS BEGINS THE AREA WHICH REQUIRES CHANGES *** 
*** FOR DIFFERENT CONSOLE 1/0 SYSTEMS *** c 
*************************************************** 
MSIZE EGJU 24 
INTRP EGJU FALSE 
TESTING EQU FALSE 
TARBELL EQU FALSE 
IOBASE EG!U 0 
TIMER EQU FALSE 
STD EI:;'.!U FALSE 
VDB8024 EG!U FALSE 
DELTA EQU FALSE 
MSI02 EGJU TRUE 
ISI02 E@J FALSE 
TUART EI:;'.!U FALSE 
VDM EGJU FALSE 
FLASH EG!U FALSE 
VBl EI:;'.!U FALSE 
OTHER EQU FALSE 
::aJLOS EQU FALSE 
BACKSP EG!U TRUE 
DUBSID EI~JU FALSE 
DMACNTL EI:;'.!U FALSE 
SPOOL EGJU FALSE 

IF NOT SOLOS 
C::HAT EI:;'.!U 0 
CCOM EGJU 0 
CDATA EQU 1 
LSTAT EQU 2 
LCOM E@J 2 
LDATA EGJU .-. ..:-

ENDIF 

CONUL EGJ.U FALSE 
CNULL EQU 16 
LSTNUL EG!U FALSE 
LNULL EI:;'.!U 0 
LSTPAG EQU FALSE . .. a..1~-."""'" r-.-"I • 

I: ;MEMORY SIZE IN KBYTES. 
;TRUE IF INTERRUPTS ALLOWED. 
;TRUE FOR TESTING ERRORS 
; TRUE IF USING THE TARBELL Z-80 cpu. • 
;BASE 10 ADDR FOR TARBELL CPU (0 or 10 
;TRUE IF USING CPU TIMER (Tarbell CPU~ 
;TRUE IF STANDARD 1/0. • 
;TRUE IF USING SD SALES VDB-8024. 
;TRUE IF USING DELTA CPU CARD. 
;TRUE IF MITS 2SIO. 
;TRUE IF IMSAI SIO-2. 
;TRUE IF CROMEMCO TUART. 
;TRUE IF PROC TECH VDM. 
;TRUE IF VG FLASHWRITER. 
;TRUE IF SSM VB1-B. 
;TRUE IF SOMETHING ELSE. 

f 

•• ;TRUE IF PROC TECH SOLOS. 
;AUTO-BACKSPACE FOR CRT~S. 
;TRUE FOR DOUBLE SIDED DRIVES. (1 LOGI~ 
;TRUE IF DMA CONTROLLER 
;TRUE IF USING KLH SPOOLER c 

AND NOT TARDEL ;IF NOT PROC TECH SOLO~ 
;CONSOLE STATUS PORT. 
;CONSOLE COMMAND PORT. 
;CONSOLE DATA PORT. 
;LIST STATUS PORT. 
;LIST COMMAND PORT. 
;LIST DATA PORT. 

; CONSOLE NULLS''? 
;CONSOLE NULL COUNT. 
;LIST DEVICE NULLS? 
;LIST NULL COUNT. 
;LIST DEVICE PAGING? 
II I T h.'Cl::~ ot::"c r::1A..-.:C 

c 

• 
t 



0008 == 

• 0001 == 
0000 == 

« 

• 0000 = 
0000 == 
FFFF == 

C 0000 == 

• 
( 

C 

t 

t 

c. " 

• 
• 
• 

..... -... -.--- .. ' ...... - ... .......... ~. . ...... _ . -, I-.to. ·1 .... ·_· • t-.., • • .-_-_. 

HLAB EG~U 
,-, .:. ;8 FOR HD LD AT BEG OF SEEK. 

STPRAT EG~U 1 
DUAL EGJU FALSE 

;RATE O==3ms,1==6MS, 2==10MS, 3=20MS. 
;TRUE IF DUAL DRIVE. (2 HEADS MOVE TOG~l 

******************************************************* 
*** THIS IS THE END OF THE AREA WHICH NORMALLY NEED *** 
*** BE CHANGED FOR MOST CONSOLE 1/0 SYSTEMS *** 
******************************************************* 
VIDEO EQU VDM OR FLASH OR VBl ;TRUE FOR ANY VIDEO. 
RDYLO EQU STD OR SOLOS OR OTHER ;STATUS READY WHEN LOW. 
RDYHI EQU NOT RDYLO 
TARDEL EQU TARBELL OR DELTA ;IF USING TARBELL OR DELTA CP~ 

. . , 
CCOM 
CSTAT 
CDATA 
LCOM 
LSTAT 
LDATA 

IF TARDEL 
EI7.!U I OBA:::E + 1 
EQU IOBASE+l 
EI7.!U I OBASE +0 
EQU IOBASE+3 
EI7.!U IOBASE+:::: 
EQU IOBA:::;E+2 
ENDIF 

;IF USING TARBELL OR DELTA CPU 
;CONSOLE COMMAND PORT 
;CONSOLE STATUS PORT ( CHAN A.) 
;CONSOLE DATA PORT 
;LIST COMMAND PORT 
;LIST STATUS PORT (CHAN B.) 
;LIST DATA PORT 

( 

( 

IF TIMER AND TARBELL ; MUST BE US I NG T ARBEL~ I 

T I MER E@JATES 

TCHO 
TCHl 
TCH2 
TCMND 
IMASK 
CNTRO 
CNTRl 
CNTR2 
RLWORD 
RLHBYTE 
RLLBYTE 
CNTRLT 
BINARY 
BCD 
MODEO 
MODEl 
MODE2 
MODE3 
MODE4 
MODE5 

EI7.!U 
EQU 
EI7.!U 
EQU 
EI7.!U 
EQU 
EI7.!U 
EI7.!U 
EGJ.U 
EI7.!U 
EQU 
EGJ.U 
EQU 
EQU 
EQU 
EI7.!U 
EQU 
EGJ.U 
EQU 
EI7.!U 
ENDIF 

IOBASE+4 
IOBASE+5 
IOBASE+6 
IOBASE+7 
I OBA:3E +::: 
OOOOOOOOB 
01000000B 
10000000B 
00110000B 
00100000B 
00010000B 
OOOOOOOOB 
OOOOOOOOB 
00000001B 
OOOOOOOOB 
00000010B 
00000100B 
00000110B 
00001000B 
00001010B 

IF VDM 
SCREEN EQU OCCOOH 

ENDIF 

IF FLASH OR VBl 
SCREEN EQU OF800H 

ENDIF 

IF FLASH 
ENDSCR EQU (SCREEN+2048) SHR 8 

ENDIF 

IF VBl OR VDM 
ENDSCR EQU (SCREEN+1024) SHR 8 

ENDIF 

IF VIDEO 

;TIMER CHAN 0 ADDRESS 
;TIMER CHAN 1 ADDRESS 
;TIMER CHAN 2 ADDRESS 
;TIMER COMMAND PORT 
; INTERRUPT MASKING PORT 
; c(lunte ... 0 
; c(luntero 1 
; COIJntero 2 

c 

• 
• 

; ... ead/load lsb 1st, msb 
; ... ead/load msb onlY. 

2nd •• 

; ... ead/load lsb onlY. 
;counte ... latchin9 ope ... ation. 
;select bina ... y ope ... ation. , 
;select BCD ope ... ation. 
;inte ...... upt on te ... minal count •• 
;p ... o9 ... ammable One-shot. ' 
; ... ate genero atoro • 

;squa .... wave rate gene ... ato .... ( 
;softwa .... t ... i9ge ... ed st ... obe. . 
;hardwa ... e t ... i9ge ... ed st ... obe. 

;IF PROC TECH VDM1, 
;SCREEN PLACE IN MEMORY. 

;SCREEN PLACE IS DIFFERENT. 

;IF VG FLASHWRITTER 

;IF SSM VB1-B BOARD 

c 
( 

( 

( 

• 
• 

I T 1\,,= .=: 1 c:; t= 1:,1 1 :-: I: R t= t= 1\1 -I- /-. 4 .~ ... !JJ .. IllEO .. I.INE='O::: 



-_ .. __ ... _, ...... ' ..... ' -- ..... _ ... _-_ .... I .. __ ........... _., .. __ --

SCRLCNT EQU 960 ;LINES TO SCROLL 

• SCRNTOP EQU SCREEN + SCRLCNT ;TOP OF SCREEN • ENDIF 

OOOS = BKSP EQU OSH ;BACKSPACE EQUATE • OOOA = LF EQU OAH ;LINEFEED EQUATE .' OOOD = CR EQU ODH ;CARRIAGE RET EQUATE 

• OOOC = FF EQU OCH ;FORM-FEED EQUATE. 
.~ . , 

OOOS = DDEN EQU OSH ; DOUBLE DENSITY ENABLE CODE 

C 
00F7 = DDDSB EQU OF7H ; DOUBL. DENSITY DISABLE CODE ( 

IF SOLOS ;IF PROC TECH SOLOS, 

C 
CSTAT EQU OFAH ;CONSOLE STATUS PORT. 

( KBD EQU OC02EH ; SOLOS KEYBOARD. 
CLRSCR EQU OCODSH ;CLEAR SCREEN. 

• SCRN EQU OCOS4H ;SOLOS OUTPUT. 
C ENDIF 

( IF NOT SOLOS ;IF NOT PROC TECH SOLOS, 
( OOEO = DMAP EQU OEOH ;DMA BASE ADDRESS. 

00F8 = DISK EQU OF8H ;DISK BASE ADDRESS. 

.' ENDIF ( . , 
IF SOLOS ;IF PROC TECH SOLOS, 

if DMAP EQU 060H ;DMA BASE ADDRESS. • DISK EQU 078H ;DIFFERENT DISK PORTS. 
ENDIF 

C OOEO = ADRO EQU DMAP+O ;DMA ADDRESS REG PORT. I> 
00E1 = WCTO EQU DMAP+1 ;DMA WORD COUNT REG PORT. 
00E8 = CMND EQU DMAP+8 ;DMA COMMAND PORT. e 00F8 = DCOM EQU DISK ;DISK COMMAND PORT. • 00F8 = DSTAT EQU DISK ;DISK STATUS PORT. 
00F9 = TRACK EQU DISK+1 ;DISK TRACK PORT. e OOFA = SECTP EQU DISK+2 ;DISK SECTOR PORT. • OOFB = DDATA EGIU DISK+3 ;DISK DATA PORT. 

,t OOFC = WAIT EQU DISK+4 ;DISK WAIT PORT. 
OOFC = DCONT EQU DISK+4 ;DISK CONTROL PORT. 
OOFD = DMACHK EG"JU DISK+5 ;DMA CHECK PORT. 
OOOA = RTCNT EQU 10 ;RETRY COUNT. t • " 

IF STD ;IF STANDARD 1/0, 

C 
CKBR EQU 00000001B ;KEYBOARD READY BIT. , 
CPTR EQU 10000000B ;CONS OUTPUT ROY BIT. 

ENDIF 

C IF VDB8024 « 
CKBR EQU 00000010B ;KEYBOARD ROY BIT. 

e- CPTR EQU 00000100B ;CON ROY BIT. e ENDIF 

• IF MSI02 ;IF MITS :2SIO, ( 0001 = CKBR EQU 00000001B ;KEYBOARD READY BIT. 
000:2 = CPTR EQU 00000010B ;PRINT READY BIT. 

• ENDIF 
'-

IF TARDEL OR ISI02 ;IF IMSAI SIO-:2, 

• CKBR EQU 00000010B ; KEYBOARD REALlY BIT. • CPTR EQU 00000001B ;PRINT READY BIT. 
ENDIF 

• IF TUART ;IF CROMEMCO TUART, • CKBR EQU 01000000B ;KEYBOARD READY BIT. 

• CPTR EQU 10000000B ;PRINT READY BIT. , 
..... ll""t.,.~ 



0002 = 
0003 = 

c 1COO = 
4500 = 
4[106 = 
1500 = 
0019 -
5572 
5572 CDF44F 
5575 000000 
557:::: 79 
557'~ 21F859 

5AOO 

( 

5AOO C::33B5A 
5AO:=: C3975A 
5AOe:. C3DC5A 

,( 5A09 C:3E55A 
5AOC C3FB5A 
5AOF C::::A45D 
5A12 C::::AF5D 
5A15 C3B05D 
5Al:::: C3BF5B 
5A1B C:=:215B 
5A1E C::::C55B 
5A21 C:3415C 
5A24 C34e:.5C 
5A27 C:37F5C 
5A2A C::::F45C 

c 

CKBR 
CPTR 

CI<BR 
CPTR 

LRBIT 
IOBYTE 
CBASE 
CPMB 
BDO:::; 
CPML 
NSECTS 

IF SOLOS 
EQU 00000001B 
EG"!U 10000000B 
ENDIF 

IF OTHER 
Ef!U 0000001 OB 
EQU 10000000B 
ENDIF 

EI~lU CPTR 
EG!U ..... 

oj 

EI~U (MSIZE-17>*1024 
EQU CBA:::;E +2900H 
Ef!U CBASE+:3106H 
EQU 1500H 
EQU 25 

ORG CPMB+l072H 
CALL CPMB+OAF4H 
NOP!NOP!NOP 
MOV A.C 
LXI H, CPMB+ 14FE:H 

ORG CPMB+1500H 

I/O . ..IUMP VECTOR 

;IF PROC TECH SOLOS, 
;KEYBOARD READY BIT. 
; DUMMY EG"J.U. 

;IF SOMETHING ELSE, 
;KEYBOARD READY BIT. 
;PRINTER READY BIT. 

;LISTER READY BIT. 
;ADDRESS OF I/O 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. 

THIS IS WHERE CPM CALLS WHENEVER IT NEEDS 
TO DO ANY INPUT/OUTPUT OPERATION. 

; USER PROGRAMS MAY USE THESE ENTRY POINTS 
ALSO, BUT NOTE THAT THE LOCATION OF THIS 
VECTOR CHANGES WITH THE MEMORY SIZE. 

. ..IMP 
WBOOTE: . ..IMP 

.JMP 

. ..IMP 

.JMP 

.... IMP 

. ..IMP 

.JMP 

.JMP 

.JMP 

. ..IMP 

.... IMP 

. ..IMP 

.JMP 

. ..IMP 

IF 
DB 
DW 
DW 
DW 
DW 
ENDIF 

BOOT 
WBOOT 
CONST 
CONIN 
CONOT 
LIST 
PUNCH 
READER 
HOME 
SELDSK 
SETTRK 
SETSEC 
SETDMA 
READ 
WRITE 

SPOOL 
OFFH 
LTBSY 
LTBSY 
LTBSY 
LTBSY 

;FROM COLD START LOADER. 
;FROM WARM BOOT. 
;CHECK CONSOLE KB STATUS. 
;READ CONSOLE CHARACTER. 
;WRITE CONSOLE CHARACTER. 
;WRITE LISTING CHAR. 
;WRITE PUNCH CHAR. 
;READ READER CHAR. 
;MOVE DISK TO TRACK ZERO. 
;SELECT DISK DRIVE. 
;SEEK TO TRACK IN REG A. 
;SET SECTOR NUMBER. 
;SET DISK STARTING ADR. 
;READ SELECTED SECTOR • 
;WRITE SELECTED SECTOR. 

;IF USING KLH SPOOLER 
;FLAG FOR SPOOLER. 
;LISTER STATUS LOCATION 
;FOR SPOOLER - -
;1 DON'T KNOW WHY IT'S 
;HERE 4 TIMES EITHER. 

;THE FOLLOWING TABLE DEFINES CP/M AS EITHER SINGLE OR 
;DOUBLE DENSITY AND IS CHANGED ON THE FLY WHEN A DISK 
;IS SELECTED. THE ORDER OF THIS TABLE MUST BE AS SHOWN. 

• 
• 
c 

( 

c 

c 

• 
• 
• 

( 

c 

( 

c 

c 

• 5A2D 004E1A3F03SDTAB: DB 00H.4EH,26.63.3.7.242 ; SINGLE DENSITY TABLE' 

IF DUBSID 
no 



• 5A34 010C335F04 

• 

c 5A3B 318000 

c 

(' 

C' 

• 
c 

• 
( 5A3E 3E03 

5A40 D300 
5A42 D302 

C 
5A44 3E11 
5A46 D300 
5A48 D302 

C 

C 

, 
• 
• 
.' .' 
• 

. , 
; BOOT 

_ . ...-~ ... , _., ....... '" _ ..... # __ • ~ -r., ......... , ..... -y~ 

ENDIF 

IF DUBSID 
DB 03H,OCH,51,95,5,31,237 
ENDIF 

;SINGLE SIDED, DOUB DEI. 

; DOUB SIDED, DOUa DEN ~ 

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

; THE CPM SYSTEM. ( 

BOOr: 

INITIO: 

IT1: 

LXI SP,80H 

IF INTRP 
EI 
ENDIF 

;SET STACK POINTER. 

;IF INTERRUPTS ALLOWED, 
;ENABLE THEM HERE. 

IF TIMER AND TARBELL ;IF USING TARBELL CPU 
MVI A,CNTRO+RLWORD+MODE2+BINARY ;INIT 8253 
OUT TCMND ;SEND IT TO COMMAND PORT 
LXI B,33333 ;TIME CONSTANT FOR 60 HZ 
MOV A,C 
OUT TCHO ; LS BYTE OF COUNT 
MOV A,B 
OUT TCHO ;MS BYTE OF COUNT 
ENDIF 

IF STD ;IF STANDARD 1/0, 
NOP!NOP!NOP!NOP ;LEAVE SPACE FOR INIT. 
NOP!NOP!NOP!NOP 
NOP!NOP!NOP!NOP 
NOP!NOP!NOP!NOP 
ENDIF 

IF MSI02 
MVI A,3 
OUT CCOM 
OUT LCOM 
MVI A,11H 
OUT CCOM 
OUT LCOM 
ENDIF 

IF TARDEL OR 
LXI H,IOINIT 
MVI B,4 
MOV A,M 

;IF MITS 2SIO, 
; INITIALIZE 2S10. 

ISI02 
;point to 8251 init. bytes 
;there are 4 of them 
;51et a byte 

( 

• 
• 
• 
• 
( 

( 

( 

c· 
OUT 
OUT 
INX 

CCOM 
LCOM 
H 

;out to command port of conso~ 
;out to command port of liste~ 
;bump pointer 

DCR B 
t-INZ INITIO 
ENDIF 

IF TUART 
MVI A,1 
OUT 54H 
OUT 52H 
LXI H,BAUDRS 
MVI A,11H 
OUT 02H 
MOV A,M 
INX H 
.-., ...... .... 

; deer-ease count 
; 1 00 p till done. 

;IF CROMEMCO TUART, 
;SET A = 1-
;SELECT DEVICE A. 
;RESET DEVICE B. 
;GET ADR OF BAUD RATE TABLE. 
;OCTUPLE THE CLOCK. 
;& RESET CURRENT DEV. 
;GET BAUD RATE FROM TABLE. 
; INCREMENT POINTER. 
• Co'::-.,. DJ\I In Ct~TC" 

- - -~ ._- --- -"--.~ 

( 

• 
• 
f 

~~----~---



• 
• 

5A4A AF 

c 
5A4B 32C45D 
5A4E 320300 
5A51 OEOC 
5A53 21B55D 

c. 5A56 77 
5A57 23 
5A58 OD 
5A59 C2565A 

I 

!SA5C DB01 
5A5E 21655D 
5A61 CD235D 
5A64 CDE55A 
5A67 4F 
5A68 CDFB5A 
5A6B E607 
5A6D 32C15D 
5A70 OEOO 
5A72 CD7C5A 
5A75 3AB55D 
5A78 4F 
5A79 C30045 

• 

• 
.' 

BOOTL: 

GOCPM: 

CALL CONIN 
CALL CONIN 
CPI ODH 
MVI A,l 
... INZ ITl 
ENDIF 

IF SOLOS 
CALL CLRSCR 
ENDIF 

, .......... ....., , ........... II ',,",", ..... " -

;READ KEYBOARD. 
;READ KEYBOARD AGAIN. 
; I F NOT CARR I AC;E -RETURN, 
;SLOW THE CLOCK. 
;UNTIL A CARRIAGE-RETURN • 

;IF PROC TECH SOLOS, 
;CLEAR SCREEN. 

XRA A ;CLEAR SCRATCH AREA. 
IF VDM ;IF PROC TECH VDM, 
OUT OC8H ; CLEAR SCROLL PORT 
ENDIF 
STA LATCH ;LATCH = 0 
STA IOBYTE ;CLEAR I/O BYTE. 
MVI C,ENDZ-STARTZ ;GET LENGTH OF ZERO AREA. 
LXI H,STARTZ ;GET SCRATCH ADDRESS. 
MOV M,A ;PUT ZERO IN MEMORY. 
INX H ; INCREMENT POINTER. 
DCR C ;DECREMENT COUNTER. 
JNZ BOOTL ;LOOP TILL DONE. 

IF VIDEO ;IF ANY VIDEO BOARD, 
CALL CLEAR ;CLEAR SCREEN. 
ENDIF 

IN CDATA ; CLEAR CONSOLE STATUS. 
LXI H,SMSG ;PRINT OPENING MESSAGE. 
CALL PMSG 
CALL CONIN ;READ # OF DISKS. 
MOV C,A ;ECHO THE CHAR. 
CALL CONOT 
ANI 7 ;LOOK AT 3 LSB~S. 
STA NODSKS ; SAVE IT. 
MVI C,O ;SELECT DRIVE 0 
CALL SETUP ;SET UP JUMPS. 
LDA DISKNO ;OET DISK NUMBER TO 
MOV C,A ;PASS TO CCP IN C. 
JMP CPMB ; ... IUMP TO CCP. 

IF TARDEL OR ISI02 
rOINIT: DB OAAH,040H,OCEH,037H 

ENDIF 

IF TUART ;IF CROMEMCO TUART, 
BAUDRS: DB 94H,OCEH,OA2H,92H,88H,84H,82H,1 

ENDIF 
· , 
;DISK SET UP ROUTINE. THIS ROUTINE IS COMMON TO BOTH THE 
;READ AND WRITE ROUTINES FOR DMA OPERATION. 
· , 

· , 
DMARW: 
RWDMA: 

DMARWE: 

IF DMACNTL 

STA 
LDA 
OUT 
LHLD 
XRA 
OUT 
MOV 
OUT 
MOV 
DCR 
'-'1 IT 

ERCNT 
SECT 
SECTP 
DMAADD 
A 
CMND 
A,C 
DCOM 
A,E 
A 
I.I .... T .... 

;IF USING DMA CONTROL 

;SAVE ERROR COUNT. 
;GET SECTOR TO READ/WRITE 
;AND SEND IT FLOPPY CHIP. 
;GET CPM DMA ADDRESS. 
;CLEAR ACCUM. 
;RESET DMA CHIP. 
;FORCE INTERRUPT COMMAND 
;SEND IT TO CONTROLLER. 
;BYTE COUNT TO TRANSFER 
;COUNT = COUNT - 1. 
~ !:::~l\In_LL-=rD.~YJ·J;)=,c ___ · 

•• 

, 
( 

( 

• 
• 
• 
c 

( 

c 
( 

c 

t 

BYTE. 



• 
c 

t 

« 

• 
c: 

C 

( 

f 

(' 

• 5A7C 3EC3 
5A7E 320000 

( 5A81 21035A 
5A84 220100 
5A87 320500 

(( 5A8A 21064D 
5AE:D 220600 
5A90 218000 

( 
5A93 22B35D 
5A96 C9 

t 

( 
5A97 318000 

• 
• 
• 5A9A 3AB55D 

•• 5A9D F5 
5A9E OEOO 
5AAO CD215B 

• 5AA3 CDBF5B -.. ,..,...""'''' 

" ---', .. -- .. "--,- I ....... ................. _ 

MOV A,D ;GET READ/WRITE CODE. 
OUT WCTO ; AND TELL DMA CHIP WHAT TO DO .. 
MOV A,L ;GET LOW ADDRESS BYTE 
OUT ADRO ;AND SEND IT TO DMA CHIP. 
MOV A.H ;GET HIGH ADDRESS BYTE 

" OUT ADRO ; AND SEND IT TO [IMA CH 1 P • 
MVI A,41H ;SET UP FOR REQUEST CH. 0 
OUT CMND ; SEND IT TO CONTROLLER. 

I CALL HOLD ;CHECK HEAD LOAD BIT. . 
ORA B ; "'OR" IN THE READ/WRITE BITS. 
OUT DC OM ; TELL FLOPPY CHIP WHAT TI) 

; AD.JUST H,L FOR 128 BYTE INCREASE. 
· • 

PUSH D ;SAVE D,E 
MOV A.D ;GET DMA COMMAND BYTE 
ANI 3FH ;STRIP OFF COMMAND BITS 7 
MOV D,A ;NOW SET FOR H,L ADJUST. 
DAD D ;ADD IT TO H,L. 
POP D ;RESTORE D,E 

;GENERAL PURPOSE WAIT ROUTINE. 

MVI 
CNTLOOP:DCR 

JNZ 
SLOOP: IN 

A.60H 
A 
CNTLOOP 
DMACHK 

;COUNT VALUE. 

;LOOP TILL = ZERO. 

DO. « 

c 
to( 6 

( 

c 

RLC 
JC 
IN 
RET 
ENDIF 

SLOOP 
DSTAT 

;CHECK FOR OPERATION DONE. 
;BY LOOKING AT BIT 7. 
;LOOP TILL BIT 7 = O. 
;CHECK AND RETURN DISK STATUS~ 
;RETURN TO CALLER. 

; SET UP JUMPS INTO CP/M IN LOWER MEMORY. 
· , 
SETUP: MVI 

STA 
LXI 
SHLD 
STA 
LXI 
SHLD 
LXI 
SHLD 
RET 

A,OC3H 
0 
H,WBOOTE 
1 
5 
H,BDOS 
6 
H,80H 
DMAADD 

;PUT JMP TO WBOOT 
;ADR AT ZERO. 

;PUT JUMP TO BDOS 
;AT ADR 5,6,7. 
;SET DEFAULT DMA ADR. 

;RETURN FROM SETUP. 

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

· , 
WBOOT: LXI SP,80H 

IF INTRP 
EI 
ENDIF 

IF LSTPAG 
XRA A 
STA LFCNT 
ENDIF 

LDA 
PUSH 
MVI 
CALL 
CALL 

DISKNO 
PSW 
C,O 
SELDSK 
HOME 

I v... L.J '"" 

;SET STACK POINTER. 

;IF INTERRUPTS ALLOWED, 
;ALLOW THEM HERE. 

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

;SAVE DISK NUMBER. 
;SAVE ON STACK 
;SELECT DRIVE A 
;SELECT DRIVE A 
;HOME THE DRIVE 
• i"1 E:'.o.1;o ..... _ I 

• 
• 
f 

c 

( 

c 

c 

• 



• 

c 

( 

f 

~ 
' .. :'~ 
t 

c 

c 

c 

• 

5AA9 22BC5D 
5AAC 22BE5D 
5AAF 0(:,19 
5AB1 OE02 

5AB:3 210045 
5AB(:' 22B:~:5D 

5AB9 CD415C 
5ABC C5 
5ABD CD7F5C 
5ACO C1 
5AC1 C2D05A 
5AC4 OC 
5AC5 05 
5AC6 C2B(:'5A 
5AC9 F1 

5ACA :32B55D 
5ACD C:;::725A 

5ADO 214::::5D 
5AD3 I::D2:35D 
5AD6 CDE55A 
5AD9 C:3975A 

5ADC DBOO 
5ADE E(:'Ol 
5AEO :~:EOO 

5AE2 C8 

5AE:3 2F 
5AE4 C9 

5AE5 DBOO 
5AE7 E(:'Ol 

RBLK1: 

ALDON: 

SHLD DRVFLG 
SHLD DRVFLG+2 
MVI B,NSECTS 
MVI C,2 

IF INTRP 
DI 
ENDIF 

LXI 
SHLD 
CALL 
PUSH 
CALL 
POP 
. JNZ 
INR 
DCR 
.JNZ 
POP 

H,CPMB 
DMAADD 
SETSEC 
B 
READ 
B 
RDERR 
C 
B 
RBLKl 
PSW 

IF INTRP 
EI 
ENDIF 

STA DISKNO 
.JMP GOCPM 

RDERR: LXI H,BTMSG 
CALL PMSG 
CALL CONIN 
..JMP WBOOT 

;CLEAR DRIVE FLAGS 

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

;IF INTERRUPTS ALLOWED, 
;DISABLE THEM HERE. 

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

;IF ERROR, PRINT MESSAGE • 
; INCREMENT SECTOR NUMBER. 
;DECREMENT SECTOR COUNT. 
;ALL DONE WHEN D=O. 
;RESTORE DISK NUMBER. 

;IF INTERRUPTS ALLOWED, 
;ALLOW THEM AGAIN HERE. 

;GO BACK TO CPM. 

;GET ADDRESS OF "BOOT ERROR". 
;PRINT IT. 
;READ A CHAR FROM CONSOLE. 
;DO A WARM BOOT. 

; CHECK CONSOLE INPUT STATUS. 

CONST: IN CSTAT 
ANI CKBR 
MVI A,Q 

IF RDYLO 
RNZ 
ENDIF 

IF RDYHI 
RZ 
ENDIF 

CMA 
RET 

;READ CONSOLE STATUS. 
;LOOK AT KB READY BIT. 
;SET A=O FOR RETURN. 

;IF STATUS READY LOW, 
;NOT READY WHEN NOT O. 

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

;IF READY A=FF. 
;RETURN FROM CONST. 

READ A CHARACTER FROM CONSOLE. 

CONIN: 
IF NOT SOLOS 
IN CST AT 
ANI O:::BR 
ENDIF 

IF SOLOS 
CALL KBD 
. JZ CONIN 
ENDIF 

;IF NOT PROC TECH SOLOS. 
;READ CONSOLE STATUS. 
;IF NOT READY. 

;IF PROC TECH SOLOS, 
;READ SOL KEYBOARD. 
;READY WHEN NOT ZERO • 

IF RDYLO AND NOT SOLOS 
..JNZ CONIN ;LOOP UNTIL LOW. 
Cl\.lnTC 

• 

• 
« 

c: 

« 
c 

• 
( 

« 
( 

• 
« 

c 

• 
• 



• 5AE9 CAE55A 

• 5AEC DBOI 

C 
5AEE E67F 

C 
5AFO FE7F 

~ 
5AF2 CO 
5AF3 3EFF 
5AF5 32B65D 

C 5AF8 3E7F 

( 5AFA C9 

( 

( 5AFB 79 
5AFC FE7F 
5AFE C~ .0 

f 
5AFF 3AB65D 
5B02 B7 
5B03 CA165B 

t 
5B06 AF 
5B07 32B65D 
5BOA OE08 

• 5BOC CD165B 
5BOF OE20 
5Bll CD165B 

( 5B14 OE08 

~ 

C 

t 
5B16 DBOO 

« 5B18 E602 

C 

• 5BIA CA165B 

• 
• 5BID 79 

5BIE D301 
5B20 C9 

• 

IF RDYHI 
JZ CONIN 
ENDIF 

IF NOT SOLOS 
IN CDATA 
ENDIF 

ANI 7FH 

IF BACKSP 
CPI 7FH 
RNZ 
MVI A.OFFH 
STA CONOTF 
MVI A.7FH 
ENDIF 

RET 

;IF READY WHEN HIGH. 
;LOOP UNTIL HIGH. 

;IF NOT PROC TECH SOLOS. 
;READ A CHARACTER. 

;MAKE MOST SIG. BIT = O. 

;IF BACKSPACE ACTIVATED. 
;IS IT A RUBOUT? 
;RETURN IF NOT. 
;SET NO PRINT FLAG. 

;RESTORE RUBOUT. 

;RETURN FROM CONIN. 

WRITE A CHARACTER TO THE CONSOLE DEVICE. 

CONOT: 

CONOTA: 

CONOT1: 

IF BACKSP ;IF BACKSPACE ACTIVATED. 
~V A.C ; GET CHARACTER. 
CPI 7FH ;18 IT A RUBOUT? 
RZ ;IF SO. DON'T PRINT IT. 
LDA CONOTF ;~T NO PRINT FLAG. 
ORA A ;SET CPU FLAGS. 
JZ CONOTA ; NOT SET. SO PRINT. 
XRA A ; RESET THE FLAG 
STA CONOTF ;TO ZERO. 
MVI C.8 ;PRINT BACKSPACE. 
CALL CONOTA 
MVI C.20H ;PRINT SPACE. 
CALL CONOTA 
MVI C.8 ; ANOTHER BACKSPACE. 

ENDIF 

IF CONUL AND NOT VIDEO ;IF NULLS REQUIRED. 
MVI A.ODH ;IF IT'S A CR. 
CMP C ;THEN HOP OUT 
JZ CONULL ;TO NULL ROUTINE. 
ENDIF 

IF NOT VIDEO AND NOT SOLOS 
IN CST AT ;READ CONSOLE STATUS. 
ANI CPTR ;IF NOT READY. 
ENDIF 

IF RDYLO AND NOT VIDEO AND NOT SOLOS 
JNZ CONOTI ;LOOP UNTIL LOW. 
ENDIF 

IF RDYHI AND NOT VIDEO ;IF READY WHEN HIGH. 
JZ CONOTI ;LOOP UNTIL HIGH. 
ENDIF 

IF NOT VIDEO 
MOV A.C 
OUT CDATA 
RET 
ENDIF 

AND NOT SOLOS 
;GET CHARACTER. 
;PRINT IT. 
; RETURN. 

• 
c 

( 

c 

c 

( 

• 

• 
• 
( 

( 

c 
c 

( 

c 

( 

• 
• 



• 
• 
• 

c 

c 

c 

f 

c 

( 

• 
• 

• 
• 
• 

IF CONUL AND NOT VIDEO 
CONULL: PUSH B ; SAVE B&C. 

MVI B,CNULL+1 ;GET NULL COUNT. 
CONUL1: CALL CONOT1 ;PRINT CR. 

MV I C, 0 ; GET NULL CHAR. 
DCR B ;DECREMENT COUNTER. 
JNZ CONUL1 ;DO NEXT NULL. 
POP B ;RESTORE B&C. 
MOV A,C ;RESTORE A. 
RET ; RETURN. 
ENDIF 

IF SOLOS 
PUSH B 
MOV B,C 
CALL SCRN 
POP B 
MOV A,C 
RET 
ENDIF 

IF VIDEO 

;IF PROC TECH SOLOS, 
;SAVE B&C. 
;PUT CHAR IN B REG. 
;OUTPUT CHAR TO SOLOS. 
; RESTORE B3<C. 
;PUT CHAR IN A. 
;RETURN FROM CONOT. 

;IF ANY VIDEO BOARD, 

. , VIDEO DRIVER FOR VB1-B OR VDM 1 BOARD. 
WRITTEN BY G.W.MULCHIN 
9-16-78 

MOV A,C 
PUSH H 
PUSH D 
PUSH B 
PUSH PSW 
CALL VIDPRO 
POP PSW 
POP B 
POP D 
POP H 
RET 

VIDPRO: LHLD VDMP 
CPI CR 
JZ CARRET 
CPI LF 
JZ LFNOT 
CPI BKSP 
JZ BS 
CPI FF 
JZ CLEAR 
MOV M,A 

UPDATE: INX H 
GONE: MVI M,OAOH 

..JMP MAXLIN 
LFNOT: MVI M,~ ~ 

..JMP UPDATE 
BS: MVI M,~ ~ 

LHLD VDMP 
DCX H 
SHLD VDMP 
..JMP GONE 

CARRET: MVI M,~ ~ 

MOV A.L 
ANI OCOH 
ADI 40H 
EOV L,A 
MVI A,O 
An, ... u 

;GET THE CHAR INTO REG A 
;SAVE REGISTERS 

; CHAR. IS IN REG A 
;DO VIDEO ROUTINE 
;RESTORE REGISTERS 

;BACK TO CALLER 

;GET SCREEN POSITION POINTER 
;IS IT CARRIAGE RETURN? 

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

;IS IT CNTL-L? 

;IT HAS TO BE DATA 
;UPDATE POSITION 
;PUT CURSOR ON SCREEN 
;CHECK FOR LINE> 64 
;PUT IN A SPACE 
;GET OUT NOW 

;GET CURRENT POSITION 

;SAVE CURSOR POSITION 

; CHAR. IS A CARRIAGE RET. 
;UPDATE NEXT POSITION 

;SET UP FOR NEW LINE 
;ADDRESS OF NEW LINE 

• 
• 
• 
I 

( 

« 
( 

• 
• 
( 

( 

( 

• 
• , 



• 
• 
• 

c· 

C:.-, 

c 

( 

• 
e· 

5B21 79 
5B22 E603 
5B24 21B55D 
5B27 BE 
5B28 C8 
5B29 F5 
5B2A 3AC15D 
5B2D 3D 
5B2E C24e.5B 
5B31 215C5D 
5B34 CD235D 
5B37 Fl 
5B38 32B55D 
5B3B C641 
5B3D 4F 
5B3E CDFB5A 
5B41 CDE55A 
5B44 AF 

MOV H,A 
MAXLIN: SHLD VDMP 

MVI A,7FH 
ANA L 
RNR 
MVI M,-' -' 
LXI H,SCRNTOP 
SHLD VDMP 
LXI H,LINES15 
LXI D,SCREEN 
LXI B,SCRLCNT 

SCROLL: MOV A,M 
STAX 0 
INX H 
INX D 
DCX B 
XRA A 
CMP B 
. ..INZ SCROLL 
CMP C 
. ..IN Z SCROLL 
LXI H,SCRNTOP 

BLANK: MVI M,-' -' 
INX H 
MOV A,L 
ANI 3FH 
,JNZ BLANK 
LXI H,SCRNTOP 
MVI M,OAOH 
RET 

CLEAR: LXI H,SCREEN 
MVI A,ENDSCR 

CLERA: CMP H 
,JZ FINISH 
MVI M, -' ,. 
INX H 
,JMP CLERA 

FINISH: LXI H,SCRNTOP 
MVI M,OAOH 
SHLD VDMP 
RET 
ENDIF 

;SAVE POINTER FOR NEXT CHAR. 

;EXIT BACK TO MAIN PROGRAM 

;15 LINES OF SCREEN DATA 
;TOP OF SCREEN. SET UP 
; TO SCROLL 15 LINES 
;START SCROLLLING UP 
;STUFF REG A BY WAY OF D,E 

;15 LINES YET? 

;NOT DONE YET! 

;PUT BLANK ON SCREEN 
;BLANK ENTIRE DATA LINE 

;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 REGISTER C. 
; ALSO CHECK IF DISK HAS BEEN LOGGED IN BEFORE. 
; IF NOT, LOG IT IN AND CHECK DENSITY . , 
SELDSK: MOV 

ANI 
LXI 
CMP 
RZ 
PUSH 
LDA 
DCR 
. ..INZ 
LXI 
CALL 
POP 
STA 
ADI 
MOV 
CALL 
CALL 
XRA 
DE:'T 

A,C 
3 
H,DISKNO 
M 

A 
NODSKS 
A 
SELMOR 
H,MNTMSG 
PMSG 
A 
DISKNO 
-'A-' 
C,A 
CONOT 
CONIN 
A 

;GET NEW DISK NUMBER. 
;ONLY LOOK AT 2 LSB-'S. 
;GET ADR OF OLD DISK NO. 
;NEW = OLD? 
;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 NEW. 
;ADD ASCII FOR -'A-'. 
;PUT INTO C. 
;PRINT IT. 
;READ A CARRIAGE RETURN. 
;SET A=O FOR NO ERRO IND. 
! OC"TI 10..... c"OilMo;;:r:Lno;:J,! __ ~ __ .~~ ___ _ 
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5B46 F1 
5B47 7E 

5B48 5F 
5B49 1600 
5B4B 21B85D 
5B4E E5 
5B4F 19 
5B50 DBF9 
5B52 77 
5B53 79 

5B54 5F 
5B55 E1 
5B56 19 
5B57 7E 
5B58 D3F9 
5B5A 79 
5B5B 32B55D 
5B5E 87 
5B5F 87 
5B60 87 
5B61 E:7 
5B62 32C45D 

5B65 C5 
5B66 21BC5D 
5B69 0600 
5B6B 09 
5B6C 7E 
5B6D B7 
5B6E FA975B 
5B71 E5 
5B72 3AC45D 
5B75 D3FC 
5B77 2AB35D 
5B7A E5 
5B7B CDBF5B 
5B7E 3E01 
5B80 32B25D 
5B83 21C65D 
5B86 22B35D 
5B89 CD7F5C 
5B8C E1 
5B8D 22B35D 
5B90 E1 
5B91 3A445E 
5B94 F680 
5B96 77 
5B97 010700 
5B9A E612 
5B9C B7 

.t ..... 

SELMOR: POP A 
MOV A,M 
IF DUAL 
ANI OFEH 
ENDIF 

MOV 
MVI 
LXI 
PUSH 
DAD 
IN 
MOV 
MOV 

E,A 
D,O 
H,TRTAB 
H 
D 
TRACK 
M,A 
A,C 

IF DUAL 
ANI OFEH 
ENDIF 

MOV E,A 
POP H 
DAD D 
MOV A,M 
OUT TRACK 
MOV A,C 
STA DISKNO 
ADD A 
ADD A 
ADD A 
ADD A 
STA LATCH 

;MAKE STACK RIGHT. 
;GET OLD DISK NUMBER. 
;IF DUAL DRIVE, 
;CLEAR OUT BIT O. 

; PUT OLI) DISK NO. IN D8<E. 

;GET ADDRESS OF TRACK TABLE. 
;SAVE FOR LATER 
;ADD DISK NO. TO ADDRESS. 
;READ 1771 TRACK REGISTER. 
;PUT INTO TABLE. 
;GET NEW DISK NUMBER. 

;IF A DUAL DRIVE, 
;CLEAR BIT O. 

;PUT NEW DISK NO. IN D&E. 
;RESTORE ADDRESS OF TRACK TABLE 
;ADD DISK NO. TO ADDRESS. 
;GET NEW TRACK NUMBER. 
;PUT INTO 1771 TRACK REG. 
;UPDATE OLD DISK NUMBER. 

;PUT BITS 1&2 AT 4&5. 

;SAVE NEW LATCH CODE. 

;SELECT DENSITY BASED ON BYTE VALUE 
;IN TRACK 0 SECTOR 1 ADDRESS 7EH. 
;IF THIS BYTE IS A ODDH. THEN THE 
;DISK IS DOUBLE DENSITY. ELSE. IT'S 
;SINGLE DENSITY. 

DENSITY:PUSH B 
LXI H,DRVFLG 
MVI B,O 
DAD B 
MOV A,M 
ORA A 
. ..IM LOGED 
PUSH H 
LDA LATCH 
OUT DCONT 
LHLD DMAADD 
PUSH H 
CALL HOME 
MVI A.1 
STA SECT 
LXI H,DBUFF 
SHLD DMAADD 
CALL READ 
POP H 
SHLD DMAADD 
POP H 
LDA DBUFF+7EH 
ORI 80H 
MOV M,A 

LOGED: LXI B,7 
ANI 12H 
ORA A 
I YT u_ cnThD 

;SAVE B,C 
;INDEX INTO DRIVE BYTE FLAG 
;ZERO REG B 
;ADD THE DRIVE NUMBER 
;GET THE BYTE FLAG 
;SET THE FLAGS 
;SKIP IF LOGGED IN BEFORE 
;SAVE DRIVE TABLE POINTER. 

;SELECT DRIVE 
;GET PRESENT DMA ADDRESS 
;SAVE ON STACK 
;HOME DRIVE 
;SET FOR SECTOR 1 
;SAVE SECTOR TO READ 
;POINT TO DMA BUFFER 
;SET UP THE DMA ADDRESS 
;READ TRK O. SEC 1 INTO DBUFF 
;RECOVER DMAADD FROM STACK 
;RESTORE IT 
;RESTORE DRIVE TABLE POINTER. 
;GET THE DENSITY CODE BYTE 
;set logged in bit 
;place it in flag table. 
;index value through drive table. 
;MASK DENSITY AND SIDE BITS OUT. 
;SINGLE DENSITY? 
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5BAO CAA45B 

5BA3 09 
5BA4 EB 
5BA5 1A 
5BA6 1:2: 
5BA7 32C05D 
5BAA 1A 
5BAB 13 
5BAC 32154D 
5BAF 213A4D 
5BB2 0605 
5BB4 1A 
5BB5 '77 
5BB6 13 
5BB7 23 
5BB8 05 
5BB9 C2B45B 
5BBC C1 
5BBD AF 
5BBE C9 

5BBF 3E01 
5BC1 D3F8 
5BC3 OEOO 

5BC5 
5BC8 
5BC9 
5BCB 

2AC45D 
7C 
E6B7 
67 

· , 

. ..IZ DENSITl 

IF DUBSID 
DAD B 
CPI 2 
...IZ DENSIT1 
DAD B 
CPI 10H 
JZ DENSIT1 
ENDIF 

DAD B 
DENSIT1:XCHG 

LDAX D 
INX D 
STA DENS 
LDAX D 
INX D 
STA BDOS+15 
LXI H,BDOS+52 
MVI B.5 

MOVE: LDAX D 
MOV M,A 
INX D 
INX H 
DCR B 
JNZ MOVE 
POP B 
XRA A 
RET 

· , 

......... I. "" ........ _" ... _. "" ..... , ... -__ .... ', '-_-

;Yes, overlay paramo block 

;no, add offset to next table 
;single den doub sided? 
;yes 
;no 
;doub den single sided? 
;yes 

;no, must be doub den, doub sided 
;drive table pointer --> d.e 
;GET LOG BYTE 
;BUMP POINTER 
;SET DENSITY 
;GET A BYTE FROM TABLE 
;BUMP POINTER 
;CHANGE TRANS FUNCTION 
;POINT TO CONSTANT DATA AREA (CP/M) 
;COUNT = 5 
;GET A BYTE FROM TABLE 
;OVERLAY CP/M 
; BUMP 
; POINTERS 
;DECREASE COUNT 
; AND LOOP TILL DONE 
;RESTORE B,C 
;SET A = o. 
;RETURN FROM SELDSK. 

• 
I 
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( 

; MOVE DISK TO TRACK ZERO. ( ---

HOME: 

· , 
MVI 
OUT 
MVI 

A,O+STPRAT ;RESTORE 
DCOM 
C,O ;TRACK 0 

-. 

; SET TRACK NUMBER TO WHATEVER IS IN REGISTER C. ( ALSO PERFORM MOVE TO THE CORRECT TRACK (SEEK). 
· , 
SETTRK: 

· , 

SIDE2: 
SETLAT: 

LHLD 
MOV 
ANI 
MOV 

IF 
LDA 
RRC 
RRC 
JNC 
MOV 
RRC 
MOV 
MOV 
JC 
ANI 
... IMP 

ORI 
STA 
ANI 
CALL 
MOV 
ANI 
MOV 
IMD 

LATCH 
A,H 
OB7H 
H.A 

DUBSID 
DENS 

NOTSID 
A,C 

B,A 
A,L 
SIDE2 
OBFH 
SETLAT 

40H 
CLATCH 
OBFH 
OLDLAT 
A,B 
7FH 
C,A 

;get new and old latch. 
;get latch value. 
;strip density and side bits. 
;restore it. 

;if using double sided drive. 
;check if double sided. 

;1clok at bit 1-
;if bit 1 = 0, it~s single si~ 
;it's doub sided, so get trac~ 
;divide by 2. 
;save it in reg b. 
;get old latch value. 
;change side if odd track. 
;clear side bit from latch. 
;'510 set the latch. 

;turn on side select bit. 
;save it for later. 
;clear side bit. 

I 

; chel:k for dr i ve change. • 
;restore doub sided trk numbe~ 
;clear bit 7. 
;trk number now in res c • 
• • _ k __ ._ I._ ..: __ _ _..I ..... __ .:: ...... .- __ .t:. .... _ .... .- I ... 
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c 
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5BCC C:3DA5B 

5BCF BC 
5BDO ::::EFF 
5BD2 C2D65B 
5BD5 2F 
5BD6 :32B75D 
5BD9 C9 

5BDA 7D 
5BDB :32C55D 
5BDE CDCF5B 

5BEl 3AC05D 
5BE4 OF 
5BE5 D2F 1;.5B 
5 BE:::: 79 
5BE9 FEOl 
5BEB DAF 6.5B 
5BEE ::::AC55D 
5BFl F60:::: 
5BF:::: C::::FB5B 
5BF 6 :3AC55D 
5BF9 E6.F7 
5BFB ::::2C55D 
5BFE D:3FC 
5COO 79 
5COl ::::2B15D 

5(:04 C5 
5C05 47 
5C06 ::::EOA 
5C:():::: 32C:::::5[1 
5COB DBF9 
5COD 4F 
5COE 79 
5C:()F B:::: 
5C:1C) 7:3 
5Cl1 C2165C 
5C14 Cl 
5C15 C:';:' 

5C16 F5 
5C17 ::::EDO 
5C19 :3D 
5C1A C2195C 
5C1D Fl 
5(:lE 7:::: 
5C1F D::::FB 
5C21 :3E1D 
5C2:3 D::::F:::: 

•. 5C25 DBFC 
5C27 DBF8 

o.;.,or Ii , ..... t I ,.;.; .... To. J " .. -, .... '"" ......... '". • ... I ..... -_ "'-M .... _- -.. - _ • 

ENDIF 

IF NOT DUBSID 
. ..IMP NOT:::; I D 
ENDIF 

; if ne.t using doubl e sided droA~ 
;Jump around subroutine • 

OLDLAT= CMP H 
MVI A,OFFH 
• ..INZ SFLACi 
CMA 

;new - old? 
; if n.:.t, set::: ff • ;r.ew = l:ald, set = (). 

SFLACi: STA HLSF 
RET 

;save head load select flag. « 

NOTSID: MOV A,L 
STA CLATCH 
CALL OLDLAT 

TRKSET= LDA DENS 
RRC 
. ..INC TRKSD 
MOV A,C 
CPI 1 
. ..IC TRKSD 
LDA CLATCH 
ORI DDEN 
.JMP TRKDD 

TRKSD: LDA CLATCH 
ANI DDDSB 

TRKDD: STA CLATCH 
OUT DCONT 
MOV A,C 
STA TRK 

;save it 
;check for drive change. 

;CHECK DRIVE DENSITY FLACi 
; IS IT ZERO OO,? 

;YES, WE ARE SINGLE DENSITY 
;RESTORE TRACK NUMBER 
;IS IT TRACK 1 ? 
;IF LESS THEN, SET SINCiLE DEN. 
;GET THE CURRENT LATCH VALUE 
;SET BIT 4 ON (DOUB DENSITY ON) 

;CiET CURRENT LATCH VALUE 
;TURN OFF BIT 4 (SINGLE DENSITY ON) 
;SAVE NEW CURRENT LATCH VALUE 

AND SET THE HARDWARE LATCH 
;RESTORE TRACK NUMBER 
;UPDATE OLD WITH NEW. 

MOVE THE HEAD TO THE TRACK IN REGISTER A. 

SEEK: PUSH B 
MOV B,A 
MVI A,RTCNT 

SRETRY: STA SERCNT 
IN TRACK 
MOV C,A 
MOV A,C 
CMP B 
MOV A,B 
• ..INZ NOTHR 

THERE: POP B 
RET 

NOTHR: 

; SAVE BI!<C. 
;SAVE DESTINATION TRACK. 
;GET RETRY COUNT. 
;STORE IN ERROR COUNTER. 
;READ PRESENT TRACK NO. 
;SAVE IN C. 
; DELAY. 
;SAME AS NEW TRACK NO.? 

;.JUMP IF NOT THERE • 
; RESTORE B8(C. 
;RETURN FROM SEEK. 

;DELAY LOOP TO ALLOW TUNNEL 
;ERASE TO END DURINCi WRITE. 

BUSY1 : 

PUSH PSW 
MVI A,ODOH 
DCR A 

BUSYl 
PSW 

; COUNT ::: 20:::: 
; LOOP 

TILL ZERO ..JNZ 
POP 
MOV 
OUT 
MVI 
OUT 

A,B ;RESTORE A FROM B. 
DDATA ;TRACK TO DATA REGISTER. 
A, 14H+STPRAT+HLAB ;GET STEP RATE, DO 
DCOM ;SEEK WITH VERIFY. 

IF NOT DMACNTL 
IN WAIT 
IN DSTAT ;CHECK STATUS 
ENDIF 
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5C29 E691 
5C2B CA145C 

5C2E :3AC:35D 

5C:35 C1 
5 C::;:t. 21.545[1 
5C:39 DBF:3 
5C:3B E691 
5C3D 57 
5C::3E C:::::A:::5C: 

5C41 79 
5(:42 ::::2B25[1 
5C45 C9 

5C46 60 
5C47 69 
5C4:3 22B:35D 
5C4B C9 

5C4C 3AB75D 
5C4F B7 
5C50 CA615C 
5(:5:::: 2F 
5C54 :32B75D 

5C57 DBF9 
5C59 D::::FB 
5C5B ::::E 15 
5(:5f':' [I 2:FE: 

5C5F DBFC 

5C61 DBF:3 
5C6:3 E620 
5(:65 :3E04 
5C67 C:3 

IF DMACNTL 
BUSY2: CALL SLOOP 

ENDIF 

ANI 91H 
. JZ THERE 

IF TESTING 
PUSH H 
LXI H.SECNT 
INR M 
POP H 
ENDIF 

LDA SERCNT 
DCR A 
..JNZ SRETRY 
POP B 
LX I H. SKMS;('; 
IN DS;TAT 
ANI 91H 
MOV D.A 
. JMP ERMSG 

;USE DMA CHECK PORT 

;LOOK AT BITS. 
;OK IF ZERO . 

;IF TESTING FOR ERRORS 
;SAVE H&L. 
;GET ADR OF SEEK ERR CTR. 
;ONE MORE SEEK ERROR. 
;RESTORE H&L. 

;GET ERROR COUNT. 
;DECREMENT COUNT. 
;RETRY SEEK • 
; RESTORE B8I.C. 
; PRINT "SEEt::: ". 
;READ DISK STATUS. 
;LOOK AT ERROR BITS. 
;PUT IN REG D. 
; DO COMMON ERR I"IESSAGES • 

SET DISK SECTOR NUMBER. 

SETSEC: MOV A.C 
STA SECT 
RET 

SET DISK DMA ADDRESS. 

SETDMA: MOV H,B 
MOV L.C 
SHLD DMAADD 
RET 

;GET SECTOR NUMBER. 
;PUT AT SECT # ADDRESS. 
;RETURN FROM SETSE(:. 

;MOVE B&C TO H&L. 

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

HDLD - GET HEAD-LOAD BIT IF REQUIRED. 

HDLD: 

. • 

LDA HLSF 
ORA A 
.JZ HDLD1 
CMA 
STA HLSF 

;GET HEAD-LOAD FLAG. 
; IS A = ZERO? 
; HOP IF SO. 
; SET A = O. 
;SET FLAG = 0 IF NOT. 

; IF CHANGING TO A NEW DRIVE. PERFORM A SEEK 

; 
TO THE SAME TRACK TO ALLOW THE HEAD TO UNLOAD. 

IN TRACK ;GET PRESENT TRACK 
OUT DDATA ; AND TELL CONTROLLER 
MVI A.14H+STPRAT ;GET STEP COMMAND 
OUT DCOM ;SEND IT TO FLOPPY CONTROLLER 

IF NOT DMACNTL 
IN WAIT ;WAIT FOR INTRQ 
ENDIF 

IF DMACNTL 
CALL SLOOP 
ENDIF 

;USE DMA CHECK PORT 

HDLD1: IN DSTAT 
ANI 20H 
MVI A.4 
RZ 

;READ 1771 STATUS. 
;LOOK AT HL BIT. 
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5C69 C9 

5C6A 32C25D 
5C6D 3EDO 
5C6F D3F8 
5C71 E3 
5C72 E3 

5C73 2AB35D 
5C76 3AB25D 
5C79 D3FA 
5C7B CD4C5C 
5C7E C9 

5C7F 3EOA 

5C81 0680 
5C83 CD6A5C 
5C86 BO 
5C87 D3F8 
5C89 DBFC 
5C8B B7 
5C8C F2965C 
5CE:F DBFB 
5C91 77 
5C92 23 
5C93 C3895C 
5C96 DBF8 

5C98 Ee.9D 
5C9A C8 
5C9B CDC75C 

· , 
RET 

IF NOT DMACNTL 

;RETURN FROM HDLD. 

DSKSET: STA ERCNT ; SAVE RETRY COOUNT 

· , 

MVI A,ODOH ;CAUSE INTRP 
OUT DCOM 
XTHL ; SOME 
XTHL ; DELAY 
ENDIF 

IF INTRP 
DI 
ENDIF 

IF 
LHLD 
LDA 
OUT 
CALL 
RET 
ENDIF 

NOT DMACNTL 
DMAADD ;STARTING ADDRESS 
SECT ;GET SECTOR NUMBER 
SECTP ;TELL CONTROLLER 
HDLD ;CHECK FOR HEAD LOADED 

; READ THE SECTOR AT SECT, FROM THE PRESENT TRACK. 

· , 
USE STARTING ADDRESS AT DMAADD. 

READ: MVI A,RTCNT 
RRETRY: 

;GET RETRY COUNT. 

IF DMACNTL 
LXI B,80DOH 
LXI D,4080H 
CALL DMARW 
ENDIF 

IF INTRP 
DI 
ENDIF 

IF NOT DMACNTL 

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

;IF INTERRUPTS ALLOWED, 
;DISABLE THEM HERE. 

MVI B,80H ;FLOPPY READ COMMAND. 
CALL DSKSET ; SET UP DISK CONTROLLER 
ORA B ;SET READ COMMAND 

READE: OUT DCOM ;SEND COMMAND TO 1771. 
RLOOP: IN WAIT ;WAIT FOR DRQ OR INTRQ. 

ORA A ;SET FLAGS. 
. ..IP RDDONE ; DONE I F I NTRQ. 
IN DDATA ;READ A DATA BYTE FROM DISK. 
MOV M,A ;PUT BYTE INTO MEMORY. 
INX H ; INCREMENT MEMORY POINTER. 
,-IMP RLOOP ; KEEP READ I NG. 

RDDONE: IN DSTAT ;READ DISK STATUS. 
ENDIF 

IF INTRP 
EI 
ENDIF 

ANI 9DH 
RZ 
CALL ERCHK 

IF TESTING 
LXI H,RECNT 
INR M 
MOV A,M 
CMA 

; I F INTERRUPTS ALLOWEI), 
;ALLOW AGAIN HERE. 

;LOOK AT ERROR BITS. 
;RETURN IF NONE. 
;CHECK FOR SEEK ERROR. 

;GET RD ERR COUNT ADDR. 
;ONE MORE ERROR. 
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5C9E 3AC2SD 
SCAl 3D 
5CA2 C2S1SC 
SCAS 2137SD 
SCAS CD23SD 

SCAB 7A 
5CAC E610 
5CAE 212ESD 
SCBl C423SD 
SCB4 7A 
SCB5 E608 
SCB7 21325D 
5CBA C4235D 

5CBD 214D5D 
5CCO CD23SD 
5CC3 3EOl 
SCCS B7 
5CC6 C9 

5CC7 57 
5CCS E610 
5CCA CS 

5CCB 3EC4 
5CCD D3FS 

SCCF DBFC 

5CDl DBFB 
5CD3 47 
5CD4 DBFC 
SCD6 B7 
5CD7 F2DF5C 
SCDA DBFB 
5CDC C3D45C 
SCDF DBFS 
5CEl B7 
SCE2 CAEE5C 
5CE5 CDBF5B 
5CES 3AB15D 
5CEB C3045C 
SCEE 7S 
5CEF D3F9 
SCFl C3ES5C 

5CF4 3EOA 

ENDIF 

LDA ERCNT 
DCR A 
.JNZ RRETRY 
LXI H,RDMSG 

ERMSG: CALL PMSG 
ERMSGl : 

· , 

IF NOT VIDEO 
MOV A,D 
ANI 10H 
LXI H,RNMSG 
CNZ PMSG 
MOV A,D 
ANI SH 
LXI H.CRCMSG 
CNZ PMSG 
ENDIF 

LXI 
CALL 
MVI 
ORA 
RET 

H,ERRMSG 
PMSG 
A.l 
A 

;GET ERROR COUNT. 
;DECREMENT COUNT. 
;TRY TO READ AGAIN. 
;PRINT "READ ". 
;PRINT 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. 

; ERCHK - CHECK FOR RECORD NOT FOUND ERROR • 

ERCHK: MOV D,A 
ANI 10H 
RZ 

;SAVE ERROR BITS IN D. 
;IF RECORD NOT FOUND, 

; CHEC.< FOR SEEK TO CORRECT TRACK, 
;AND CHANGE IF NECESSARY. 
CHKSK= MVI A,OC4H ;SEND COMMAND TO 1771 

CHKS2: 

CHKS3: 

CHKS5: 

CHKS4: 

· • 

OUT DCOM ;TO READ ADDRESS. 

IF NOT DMACNTL 
IN WAIT ;WAIT FOR DRQ OR INTRQ. 
ENDIF 

IF DMACNTL 
CALL SLOOP 
ENDIF 

IN 
MOV 
IN 
ORA 
• ..JP 
IN 
... IMP 
IN 
ORA 
JZ 
CALL 
LDA 
JMP 
MOV 
OUT 
JMP 

DDATA 
B,A 
WAIT 
A 
CHKS3 
DDATA 
CHKS:2 
DSTAT 
A 
CHKS4 
HOME 
TRK 
SEEK 
A,B 
TRACK 
CHKSS 

;READ THE TRACK ADDRESS. 
;SAVE IN REGISTER B. 
;WAIT FOR INTRQ. 
;SET FLAGS. 
;DONE WITH READ ADR OPe 
;READ ANOTHER BYTE. 
;DO IT AGAIN. 
;READ DISK STATUS. 
;SET FLAGS. 
;READ ADR OK IF O. 
; OTHERWISE. HOME FIRST. 

;UPDATE TRACK REGISTER. 

;RETURN FROM ERCHK. 

; WRITE THE SECTOR AT SECT, ON THE PRESENT TRAO(. 
; USE STARTING ADDRESS AT DMAADD. 
· , 
WRITE: MVI A,RTCNT . ................... "'. 

;GET RETRY COUNT. 

c 

c: 

( 

( 

• 

( 

( 

c, 

• 
• 



• 
• 
• 

« 
c 

c. 

c 

• 
• 

• 

5CF6 06AO 
5CF8 CD6A5C 
5CFB BO 
5CFC D3F8 
5CFE DBFC 
5DOO B7 
5DOl F20B5D 
5D04 7E 
5D05 D3FB 
5D07 23 
5D08 C3FE5C 
5DOB DBF8 

5DOD E6FD 
5DOF C8 
5Dl0 CDC75C 

5D 13 :3AC25D 
5D16 :3D 
5D17 C2F65C 
5D1A 213F5D 

5[11 D CD235D 
5D20 C3AB5C 

WRITE2: 
WLOOPl : 

WDONE: 

IF DMACNTL 
LXI B,OAODOH 
LXI D.08080H 
CALL DMARW 
ENDIF 

IF NOT DMACNTL 
MVI B,OAOH 
CALL DSKSET 
ORA B 
OUT DCOM 
IN WAIT 
ORA A 
.JP WDONE 
MOV A,M 
OUT DDATA 
INX H 
.JMP WLOOPl 
IN DSTAT 
ENDIF 

IF INTRP 
EI 
ENDIF 

ANI OFDH 
RZ 
CALL ERCHK 

IF TESTING 
LXI H,WECNT 
INR M 
MOV A,M 
CMA 
OUT OFFH 
ENDIF 

LDA ERCNT 
DCR A 
. ...INZ WRETRY 
LXI H,WTMSG 

IF NOT VIDEO 
CALL PMSG 
.JMP ERMSGl 
ENDIF 

IF VIDEO 
... IMP ERMSG 
ENDIF 

;FLOPPY WRITE. FORCE INTRP 
;DMA WRITE, BYTE COUNT 
;COMMON ROUTINE 

;WRITE COMMAND 

;WAIT FOR READY. 
;SET FLAGS • 
;HOP OUT WHEN DONE. 
;GET BYTE FROM MEM. 
;WRITE ONTO DISK. 
; INCREMENT MEM PTR. 
;KEEP WRITING. 

;IF INTERRUPTS ALLOWED, 
;ENABLE AGAIN HERE. 

;LOOK AT THESE BITS. 
;RETURN IF NO ERR. 
;CHECK/CORRECT SEEK ERR. 

;IF TESTING FOR ERRORS 
;GET ADR OF WRITE ERR eTR. 
;ONE MORE WRITE ERROR. 

;GET ERROR COUNT. 
;DECREMENT COUNT. 
;TRY TO WRITE AGAIN • 
;PRINT "WRITE ". 

;NEED MORE ROOM? 

;DO COMMON MESSAGES • 

;WE NEED A RETURN. 

; PRINT THE MESSAGE AT HI!cL UNTIL A ZERO • 

5D23 7E 
5D24 B7 
5D25 C8 
5D26 4F 
5D27 CDFB5A 
5D2A 23 
5D2B C3235D 

. , 
PMSG: 

. , 

MOV 
ORA 
RZ 
MOV 
CALL 
INX 
.JMP 

A,M 
A 

C,A 
CONOT 
H 
PMSG 

; CBIOS MESSAGES 

IF NOT VIDEO 
5D2E 49442000 RNMSG: DB ~ID /,0 

/ ..... J::tl-· / _ f"l 

;GET A CHARACTER. 
;IF IT/S ZERO, 
; RETURN. 
; OTHERWISE. 
;PRINT IT. 
; INCREMENT H&L, 
;AND GET ANOTHER • 

;NEED MORE ROOM? 

• 
• 

« 

c 

( 

• 
• 
( 

c 

( 

c: 

« 

I 

• 



• 
• 

;# '. 

( 

c 

• 
C' 

• 

...... _ ..... --_. -. _._-- ,--- _. --- -_., .. -~ .. _ .. _"-

5D37 ODOA524541RDMSG: 
5D3F ODOA575249WTMSG: 
5D48 424F4F5420BTMSG= 
5D4D 4552524F52ERRMSG: 
5D54 ODOA534545SKMSG: 
5D5C ODOA4D4F55MNTMSG: 
5D65 ODOA544152SMSG: 
5D6F 3234 
5D71 4B2043504D 
5D86 ODOA 

5D88 3253494F20 

5080 5645522E 

5D91 ODOA484F57 . , 

ENDIF 

DB ODH. OAH. ·'Read ... • 0 
DB ODH, OAH, "'Wr·i te ... ,0 
DB "'Boot ... 
DB ... ERROR .... ,O 
DB ODH,OAH,"'Seek ... ,0 
DB ODH, OAH. '·Mount ... • 0 
DB ODH.OAH .... Ta~bell ,. 

DB MSIZE/l0+"'0"',MSIZE MOO 10 + ·'0'" 
DB "'K CPM V1.4 of 7-14-80·' 
DB ODH,OAH 

IF TARBELL ;IF USING 'TARBELL CPU. 
DB "'Tarbell CPU, ... 
ENDIF 

IF STD ;IF STANDARD 1/0, 
DB "'Standa~d'" 

ENDIF 

IF MSI02 
DB "'2SIO'" 
ENDIF 

IF ISI02 
DB "'SIO-2'" 
ENDIF 

IF TUART 
DB "'Tuart ... 
ENDIF 

IF SOLOS 
DB '·So 1 CIS .' 

ENDIF 

IF VDM 
DB '·VDM'" 
ENDIF 

;IF MITS 2SIO, 

;IF IMSAI 810-2, 

;IF TUART, 

;IF F'ROC TECH SOLOS, 

;IF PROC TECH VOM. 

IF FLASH ;IF VG FLASHWRITER, 
DB "'Flashw~iter'" 
ENDIF 

IF VBl 
DB ···VB1'" 
ENDIF 

;IF SSM VB1-B, 

IF DUBSID ;IF DOUBLE-SIDED. 
DB "'Double-Sided'" 
ENDIF 

IF DUAL 
DB "'Dual ... 
ENDIF 

IF DMACNTL 
DB "'DMA'" 
ENDIF 
DB ... VER .... 

;IF DUAL DRIVE, 

;IF USING DMA CONTROL 

DB ODH,OAH,"'How Many Disks? "',0 

; WRITE A CHARACTER ON LISTING DEVICE. 

• 
C' 

( 

( 

• 
c 

• 
• 



• 
• 
• 
• 
c 

• 

t' 

( 

• 
• 

• 

5DA4 DB02 

5DA6 E602 

5DA8 CAA45D 

5DAB 79 
5DAC D303 
5DAE C'~ 

LIST: 

LTBSY: 

IF LSTNUL 
MVI A,ODH 
CMP C 
. JZ LINUL 
ENDIF 

IF LSTPAG 
MVI A,OAH 
CMP C 
.JZ LINUL3 
ENDIF 

IN LSTAT 

IF NOT TARDEL 

;IF NULLS OR PAGING. 
;IF IT"'S A CR. 
;THEN HOP OUT TO 
;NULL ROUTINE • 

;IF PAGING 
;GET A LINEFEED 
;DOES IT MATCH? 

;READ LISTER STATUS. 

ANI LRBIT ;LOOK AT READY BIT. 
ENDIF 

IF TARDEL 
ANI 81H 
XRI 81H 
ENDIF 

; MASK 

IF TARDEL OR RDYLO ;IF READY WHEN LOW. 
JNZ LTBSY ;LOOP TILL LOW. 
ENDIF 

.' 

c 

c 

c 
( 

IF NOT TARDEL AND RDYHI ;IF READY WHEN HIGH. 
JZ LTBSY ; LOOP TILL HIGH. • 

LINUL: 

LINULl: 

ENDIF 

MOV A.C 
OUT LDATA 
RET 

IF LSTNUL OR 
PUSH B 
MVI B,(LNULL 
CALL LTBSY 
MVI C.O 
DCR B 
JNZ LINULI 
. ..IMP LINUL2 
ENDIF 

;GET DATA BYTE. 
;PRINT IT. 
;RETURN FROM LIST. 

LSTPAG ;IF NULLS OR PAGING. 
;SAVE B&C. 

AND OFFH)+1 ;GET NULL COUNT 
;PRINT (CR FIRST). 
;GET NULL CHAR. 
;DECREMENT COUNTER. 
;DO NEXT NULL. 
;EXIT THE ROUTINEr 

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/l1) ;END OF PAGE? 
MVI B.l ;SET UP FOR 1 LF. 
. ..INZ NOTEOP ; HOP I F NOT END. 
XRA A ;SET LF COUNT = O. 
STA LFCNT 
MVI B,(LINCNT/11)+1 ;BETWEEN PAGES. 

NOTEOP: MVI C,OAH ;GET LINE-FEED CODE. 
LSTPA1= CALL LTBSY ;PRINT LINE-FEED. 

OCR B ;DECREMENT LF COUNTER. 
JNZ LSTPAI ;00 NEXT LINE FEED? 
ENDIF 

IF LSTNUL OR LSTPAG ;IF NULLS OR PAGING. 
LINUL2: POP B ;RESTORE B&C. 

• 
• 
( 

( 

« 

• 



• 
• ~3DAF C9 

• 5DBO C':;O 

« 
c, 

c 

• 5DB1 
5DB2 
5DB~: 

f 

( 

5DB5 

• 
I 

• 
( 

it 

-. 5DBc, 
5DB7 

, 
« 

" 5DBE: 
5DBC 

• 5DCO 

• 
• 
• ~3DC1 

t=.:r •• -··-:. 

; 

RET 
ENDIF 

; PUNCH PAPER TAPE. 

PUNCH: RET 

;RETURN FROM LIST. 

;RETURN FROM PUNCH. 

NORMALLY USED TO READ PAPER TAPE. 

READER: RET ;RETURN FROM READER. 

;NOTE: AS THERE ARE ONLY NINE SECTORS 
;AVAILABLE 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 XE7F (HEX). 

; BIOS SCRATCH AREA. 

TRK: D':' '-' 1 
!3ECT: DS 1 
DMAADD: DS 2 

;CURRENT TRACK NUMBER. 
;CURRENT SECTOR NUMBER. 
;DISK TRANSFER ADDRESS. 

; THE NEXT SEVERAL BYTES, BETWEEN STARTZ AND 
; ENDZ, ARE SET TO ZERO AT COLD BOOT TIME. 

!:HARTZ: 
DISKNO: DS 1 

IF TESTING 

;START OF ZEROED AREA. 
;DISK NUMBER (TO CP/M). 

; 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: D ... · .::' 1 
WECNT: [18 1 
SECNT: D'-' .::' 1 

ENDIF 

; SPECIAL FLAGS. 

CONOTF: DS 
HLSF: DS 

1 
1 

IF LSTPAG 
LFCNT: DS 1 

ENDIF 

;READ ERROR COUNT. 
;WRITE ERROR COUNT. 
;SEEK ERROR COUNT • 

;NO-PRINT FLAG (WHEN FF). 
;HEAD-LOAD SELECT FLAG. 

;PAGING LINE-FEED COUNT. 

; TRTAB - DISK TRACK TABLE - PRESENT POSITION OF 
HEADS FOR UP TO 4 DRIVES • . , 

TRTAB: DS 4 
DRVFLG: DS 4 
DENS: D'-' .::0 1 

; VDM SCRATCH AREA. 

ENDZ: 
IF VIDEO 

VDMP: rl~; 2 
ENDIF 

NODSKS: DS 1 
C'I:"-'MT • n'~ 

;DRIVE FLAG BYTES FOR 4 DRIVES 
;CURRENT DRIVE FLAG BYTE 

;END OF ZEROED AREA. 
;IF VIDEO BOARD IN, 
;VIDEO CURSOR POSITION. 

;NUMBER OF DISKS. 
_ ~r.::ppnh'_C("IJI\IJ'~J;'J·"'t;o .... I;'~;- Th'r 1=' '::: 

( 

( 

• 
f 

( 

• 

•• 
( 

« 
( 

( 

• 
• 



( 

( 

( 

t 

t 

5DC3 
5DC4 
5DC5 
5DC6 
5E46 

SERCNT= DS 1 
LATCH: DS 1 
CLATCH: DS 1 
DBUFF: DS 128 

END 

;SEEK RETRY COUNTER. 
;NEW CODE FOR LATCH. 
;CURRENT CODE IN LATCH. 
;DENSITY SELECT BUFFER 

( 

c 

( 

f 

( 

( 

f 



c 
B>l'YPE 2ABIOS64.PRN 

• 

• 

( 

' .. ' .', FFFF -
0000 == 

C· B> 

• 
( 

• F'FFF == 
0000 == 

• 
.' 

0040 == 

• 0000 ::::: 

0000 ::::: 

0000 ::::: 

• 0000 -
0000 -

;-------------------------------------------------
C~/M BASIC INPUTIOUTPUT OPERATING SYSTEM (BIOS) 

; TARBELL ELECTRONICS 
2. X VERS';! ON OF 11··-4···:;::0 
Copvright (c) 1900 Tarbell Electronics 

; ._ ............ - ... _-_ ... _ ......... _.< .. _ .. __ ......... _. __ ......... _ ...... _ ... __ .......... -.- _. __ ._. __ ._ ..... _--_ .. -_ ... "-_ ........ - ~ .. -.. - .. - .. -

This bi0s module is the CPM V2.X Auto Select Bios. 
rhis bios reads sin91e or double densitv disk. 
1he Double densitv disk contains 51 sectors/track. 
77 tracks. Track 0 == single densitv. Tracks 1 - 76 
are double densitv at 51 sectors Fer track. 
Note: If vou leave DMACNTL false. vou must have a CPU 

; which r'uns at 4 MHz to r'IJrI dl:luble dens it·· .... 
This bios now suPPorts double sided single/double densitv. 
THH:; SECTION DCFINES THE I/O PORn:; AND STATUS BITS. 
BY SETTING THE PROPER VALUES FOR THE EQU STATEM~NrS. 
THE I/O MAY BE AUTOMATICALLY RECONFIGURED TO ~IT MOST 
SITUATION=::;. THE TRUE AND FALSE ONES CONTROL CONDITIONAL 
ASSEMBLIES O~ DIFFERENT SECTIONS OF I/O ROUTINES 10 FIT 
DIFFERENT INTERFACE RE(;~UIREI"IEN"S. 

TRUE EI7!U OFFFFH ;DEFINE VALUE OF TRUE. 

; -----~--- .. ---.--.. -.... ---....... -.- ... _ .. _--_._ ... _ .... _ ....... - --_ .... ---_ ...... _ ....... __ . __ ... _. __ .. -
Cf' / M BAS I C I NPUT I OUTPU T OPE RAT .£ NG =3YSTEM ( B IIJS ) 
TARBELL ELECTRONICS 
2.X VERSION OF 11-4-80 
Copvright (c) 1980 Tarbell Electronics 

;----------------------.----------------------------
This bios module is the CPM V2.X Auto Sele~t Bios. 
This bios reads sin91e or double density disk. 
The Double densitv disk contains 51 sectors/track. 
77 t r' a c k s .T r' a c k 0 == sin 9 1 e de n sit ..... • T r' a..: k s 1 . . 7 f::.. 
are double densitv at 51 sectors per track. 
Note: If you leave DMACNTL false7 YOU must have a CPU 

• 
( 

, 

c 

• 
• 
• 

; which r'uns at 4 MHz tel r'UTI double density. ( 
This bios now suPPorts double sided single/double densitv. 

; THIS SECTION DEFINES THE I/O F'OnTS PIND =;:;TATU=;:; BITS. 
BY =:3ETTING THE PROPER VALUES FOR THE E@J S rATEMENTS. C 
THE I/O MAY BE AUTOMATICALLY R~CONrIGURED TO rlT MOST 
SITUATIONS. THE TRUE AND FALSE ONES CONTROL CONDIflONAL 
ASSEMBLI~S OF DIFFEnENT SECTIONS OF 110 ROUTINES 10 FIT « 
DIFFERENT INTERFACE REQUIREMENTS. 

n~UE 
FAL=3E 

EGlU OF FFFII 
EI7!U NOT TRUE 

;DEFINE VALUE OF TRUE. 
;DEFINE VALU~ OF FALSE. 

( 

;*************************************************** 
;*** TltIS BEGINS THE AR~A WHICH REGlUIRES CHANGES *** 
;*** FOR DIFFERENT CONSOLE I/O SYSTEMS *** 
;*************************************************** . • 
MSIZE EG!U 
INTRP EG!U 
TARBE.LL EI)U 
IOBA=3E E@J 
TIMER EG!U 
S;TD EI)U 

64 
FALS.;E 
FALSI::.: 
0 
FAL.SE 
FALS:l:::: 

;MEMORY SIZC IN KBYTES. 
; TRUE I F I NTERRUPT=-:; ALLOWED. C 
; TRUE IF U=~;ING THE TARBeLL 2-,:30 CPU. . 
; BASE 10 AD DR FOR rA~~DELL cr'u (0 I.H· 10 
;TnUE IF USING CPU TIMER (Tarbell CPU, 
;TRUE IF STANDARD 110. 



• 
• 

FFFF -
0000 = 
0000 = 
0000 = 
0000 = 
0000 = 
0000 = 
0000 = 
0000 = 
FFFF = 
0004 = 

0000 = 
0000 = 

(: 0001-
OOOZ = 
OOOZ = 

t 0003 = 

c: 

c 

• 
• 

0000 = 
0010 = 
OC)OO = 
0000 = 
0000 = 
004Z = 
0008 = 
0001 = 
0000 = 

0000 = 
FFFF = 
0000 = 

TRUE:: ;lRUE IF MITS ZSIO. MSI02 EQU 
VDB80Z4 EQU 
DELTA EQU 
ISIOZ £QU 
TUART EQU 
VIDEO EQU 
OTHER EQU 
SOLOS EGJU 
DUBSID EQU 
DMACNTL E(;~U 
NDISK EQU 

FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
TRUE 
4 

;TRUE IF USING VDB-80Z4 BOAHD. • 
; TRIJL IF USlNG DCL TA PRODUCTS CPU. 
; TRUE IF IMSAI SIO-·2. 
;TRUE IF CROMEMCO TUART. « 
; TRUE I F US I NG A M;;::MORY !"IAPPED V.r DEO. 
;TRUE IF SOMETHING ELSe. 
; TRUE IF PROC TECH SOLOS. • 
; TRUE FOR DOUBLE SIDED DRIVES (1 1 Cl9i,:.", 
;TRUE IF USING DMA CONTROL. 
; DCF I NES THE NUMBEH DR I VES I N SY::'~TEM. ( 

IF VIDEO 
OUTADDR EQU 0 

ENDIF 

;IF USING A VIDEO r:OARl.I 
;PUT OUTPUT ADDRESS HERE ( 

I F NOT SOLOS: AND NOl TAR DEL ; I F NOT PROC TECH SOL., 
EQU 0 ; CONSOLE STATUS PORT. 
EQU 0 ; CONSOLE COMMAND POf:':T. 

CSTAT 
CCOM 
CDATA 
LSTAT 
LCOM 
LDATA 

EQU 1 ; CONSOLE DATA PORT. • 
EQU Z ; LHn' STATUS POfn. 
EQU Z ; LIST COMMAND PORT. 
EQU 3 ; LIST DATA PORT. f~ 

ENDIF 
· , 
CONUL 
CNULL 
LSTNUL 
LNULL 
LSTPAG 
LINCNT 
HLAB 
STPRAT 
DUAL 

EQU 
EQU 
EQU 
EQU 
EQU 
EI~U 

EQU 
EQU 
EQU 

FALSE 
16 
FALSE 
o 
F'ALSl::. 
66 

; CONS:OLE NULLS? C' 
;CONSOLE NULL COUNT. 
;LIST DeVICE NULLS? 
;LIST NULL COUNT. ( 
;LIST DEVICE PAGING? 
;LINES PER PAGE. 

8 
1 
FALSI::. 

; 8 FOil HD LD AT BEG OF SEEK. .-
;RATE 0=3ms.l=6MS. Z=10MS. 3=ZOMS. 
;TRUE IF DUAL HEADED (2 HEADS MOVING TO 

· • 
;**********************************************~******** 
; .*** TH I SIS THE END OF THE AREA WH I CH NORMALLY NEr:::D **~. 
; *** BE CHANGED FOR MOST CONSOLE 110 SYSTEMS .*** 
;******************************************************* · • 

STD OR SOLOS OR OTHER ;STATUS READY WHEN LOW. 

~. 

RDYLO 
RDYHI 
TAR DEL 

EQU 
EQU 
EQU 

NOT RDYLO 
TARBELL OR DELTA ;IF USING TARBeLL OR DELTA CPU. 

CCOM 
CST'AT 
CDATA 
LCOM 
LSrAT 
LDATA 

IF TARDEL 
EQU IOBASE+l 
EQU IClBASE+1 
EQU IOBASE+O 
EQU IOBASE+3 
EQU IOBA~3E+3 

EQU IOBASE· ... 2 
ENDIF 

;IF USING TARBELL Of{ DJ:::LTA CPU 
; CONSOLE Cot1MAND PORT 
;CONSOLE STATUS PORT ( CHAN A.) 
;CONSOLE DATA PORT 
;LIST COMMAND POkT 
;LIST STATUS PORT (CHAN B.> 
;LIST DATA PORT 

.-

c· 

c: 
IF TIME.R AND TARBE.LL ;MUST BE USlNG TARDELL 

· • 
; TIMER EQUATES 

TCHO EQU 
TCHI EQU 
TCHZ EQU 
TCMND [;:QU 
IMASK EQU 
CNTRO EGJU 
CNTRI EQU 
CNTR:2 EQU 
RLWORD EQU 

IOBASE+4 
IOBASE'+-5 
IOBAS£:::+6 
IOBASE+7 
IOBASE+8 
OOOOOOOOB 
01000000B 
10000000B 
00110000B 

; T I MER CI iAN 0 ADDHESS 
; TIMER CHAN 1 ADDRESS 
; T I MEn CHAN Z ADDRES~: 
;TIM~R COMMAND PORT 
; I NTERRUF'T MASK I NG PORT 
; cClunter' 0 
;cCluntef" 1 

( 

;cCluntef" :2 • 
;f"ead/lClad lsb 1st, msb Znd. 



RLHBYTE :::::(;~U 001·0000(18 ; r·ead/l.:.ad ITIsb c.n 1 ...... 

• RLLE:YTE £QU 00010000£1 ; r'ead/l Qa<.i lsb on 1",,"". C CNTI1LT EG!U OOOOOOOOB ; cc,unter' latching 0;:0 pe r' a t i ,) n • 
BINARY EQU 000000008 ;se1ect b i nar··· .. · oper-ation. 

• DCD EG!U 00000001B ;select BCD (.per·ation. • MODEO EQU OOOOOOOOB ; i nter'r'IJPt on ter'mi na1 ·:ount. 
MODEl £GIU 00000010D ; pr'o9r'alTJlTlable One-·shot. 

• MODE2 EQU 00000100B ; r'a te ge ne r'a to:. r·. I: 
MODE3 E(;~U 00000110B ; s'~uar'e wave r'ate ':Ele ne r'a t c, r·. 
MODE4 EG!U 00001000£1 ; softwar"e tr·isger-ed str-obe. 

• MODES E:I~U 00001010B ; har' dwar'e tr'i99~r'ed str·obe. C ENDIF 

If" SOLOS ;IF PFWC TECH ~;:;;CIU.:rS , ( 
c~:nA'r EG!U OFAH ; CONSOLE STATUS porn. 
KBD EQU OC02EH ; ~=:OL08 KEYBOARD. 

C. CLR~3CR EI~U OCOD5H ; CLEAR SCREt:::N. « t:CRN E.G"~U OC054H ; S;CILI]S; OUTPUT. 
ENDIF 

• ;IF NOT F'Roe TE:.O I S:CILOS, • IF NOT SOL08 
OOEO = DMAP EI:;"lU OEOH ;DMA BASE A (tDRl:S~3 • 

C OOF:3 - DISI< EQU OF:3H ; Dlt:K BAse ADDRESS. ( 
ENDIF 

:f IF SOLOS ;IF PRoe TECH ~::a]LtX:: , • DMAP EG"JU 06011 ;DMA BASE Af.mRE~3S: • 
DIS:K EQU 07E:H ; DIFFERENT DISK F'ORTS. 

( ENDIF 

OOEO = ADRO EG"lU DMAP+O .DMA ADDRESS ReG PORT. 
/t OOEl = I.-JCTO EQU DMAP+1 ;DMA WORD COUNT REG PORT. e. ' , 

OOt:::::: = CMND CQU DMAF'+8 ;DMA COMMAND PORT. 
OOF:3 -- DeOM EI~U DISK ;DISI< COMMAND PORT. 

:r OOF:3 _. Dt:TAT EI~U DISK ;DISK STATUS pOI-n. .~ OOF9 = TRACl< EQU DI~3K+1 ; Dl!3:< TRACK POR r. 
OOFA = S:ECTP E.G"~U DI SK .... 2 ; DIt:l< ~:::ECTOF( PORT. 

e OOFB = DDATA EQU I) 1:3:<°· ... 3 ; D I !:3:< DATA PORl'" • • OOFC = I..JAIT EQU DISK+4 ; DIS~< I..JAIT PORT. 
OOFC = DCONT EQU DI~=:K+4 ; DI~31< CONTROL r'ORT. 

f OOFD = DI'1AC~IK EQU DISI< .... 5 ;LtMA CHECK PORT. e OOOA = RTCNT C(~U 10 ;HETRY COUNT. 

C IF STD ;IF STANDAHD 1/0, t 
CKBR EI~U 00000001B ;K::;:VBOARD READY BIT. 
Cr'Tn EQU 10000000[1 ; CONS: OUTPLn' RDY £lIT. 

t EN.CIIF • 
IF M~:I02 ;IF MITS 2SIO. 

C' 0001 = CI<BR E(;~U 0000000lD ; KCYBOABD HJ:.::ADY BIT. t' 
0002 = CF'TR EQU 00000010£1 ; F-'F~INT READY BIT. 

CNDIF 
( c: 

IF VDB:3024 ;IF VDB-D024 DOAHD. 
CKBR El;lU 00000010B ; KEYBOARD READY BIT. 

t CPTR EG!U OOOOOlOO[: ; CONS OU1PUT RDY ElIT. e 
£NDIF 

• IF ISI02 C 
CK£lR EQU OOOOOOlO£l ;KEYBOAHD READY BIT. 
CPfri EI:;"JU 00000001B ;PR1NT READY BIT. , ENDIF • 

IF TARDE.L 

• CKBR EQU 00000010B ;KEYDOARD READY HIT. t 
CPfR E('~U 00000001B ;PHINT READY BIT. 

-~-~ ~~-~'---"-



• 
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C 

, 
C' 

( 

C 

... , 

.. 'M' 
·/IL 

I 

0002 == 

CKBR 
CPTn 

CKBR 
CPTR 

CI<ER 
CPTR 

LRBIT 

E.NDIF 

IF 
EG!U 01000000B 
EC>.U 10000000B 
ENDIF 

IF SOLOS 
E(;~U 00000001 B 
EQU 10000000B 
ENDIF 

IF OTHER 
EGIU 00000010B 
EQU 10000000B 
ENDIF 

E(;~U CPTR 

;IF cnOMEMCO lUART. 
;KEYBOARD R~ADY BIT. 
;PRINl READY BIT. 

;IF PROC lECH SOLOS. 
;KEYBOARD READY DIT. 
; DUMI'1Y E..G!U. 

; IF :;XII"iETI-1 I N(3 ELSL, 
;KEYBOARD READY BIT. 
;PRINTER READY BIT. 

;LISTER ReADY BIT. 

I 

• 

t 

000:3 == IOBYTE 
BOOO CBASE 

E(;~U .-. . .;:. 
F::QU (M::3I ZE--20) * 1 024 

;ADDR~SS OF I/O BYTE. C 
; B I AS FOR l.(4RGEH THAN 201< • 
;START OF CPM 2.0 

== 
E400 -- CPMB 
ECOf. == BDO:;; 
FAOO == BIOS 
0004 == CDI:::;;:< 
0011 == NSECTS 

E400 

EQU CE:ASE +:3400H 
EI:;~U CPMB+EK)6H 
EQU CPMB+1600H 
EG!U 4 
E('~U 17 

ORG CPMB+E:~ 

;START OF BDOS 2.0. 
;START OF CBIOS 10. 
;LOCATION 4 IS CURRENT DISK. 
;NUMBER OF SECTORS IN IT. 

E408 ODOA546172SMSG= 
E412 :36:34 

DB ODH,OAH, --'Tar'bell .--
DB MSIZE/l0+'0'.MSIZE MOD 10+'0' 
DB 'K CPM 2.2'.ODH.OAH E414 4B204::;::504D 

E41F 4175746F2D 

E42B 766572206f" 

BOOT 

DB -'Auto···::;;elect .. -
IF DUBSID 
DB 'Double Sided ' 
ENDIF 
DB 'ver of 11-4-80'.0 

THIS SECTION IS EXECUTED WHENEVER RESET AND RUN 
IS PU~~ED. AFTER THE COLDS TART LOADER READS IN 

; THE CPM SYSTEM. 

f 

« 
I 

• 
• 

c: E:.4::A:::: 18000 BOOT: LXI SP,80H ;SET STACK POINTER. ( 

c. 

C 
E4:3D :3EO:3 
E4:::F D300 

C E441 D:302 
E44:3 :3Ell 
E445 D300 

• E447 D:302 

• 
• INITIO: 

• 

I F I NTf~P AND NOT DMACNTL; IF 1. NTERRUPTS ALLOWED, 
E I ; £NABLE THE!"I HEHE:::. C 
ENlIIF 

IF Mt;I02 
MVI A. :3 
OUT CCOM 
OUT LCOM 
MVI A.l1H 
OUT CCOM 
OUT LCOM 
END I 1:::-

IF TARDEL OR 
LXI H.IOINI1 
MVI B.4 
t10V A.M 
OUT CCOM 
OUT LCOM 
INX H 
DCR B 

ISI02 

;IF MllS 2810. ( 
;INITIALIZE 2S10. 

;point to 8251 init. bytes 
;there are 4 of them 

( 

c 

;set a byte • 
; out to cOITlloand por·t of cons.:. 1 ~ 
;out to command port of lister 
;bl.Jmp p.:dnter· 
(: decr'ease cl:lunt • 



. ...INZ INITIO ; 1 (tOP ti 1 1 done. 

e ENDIF ( 

IF TUART ;IF CROMEMCO TUART, 

• MVI A, 1 ;Sr::T A = 1. t 
OUT 54H ; SELECT DEVICE.. A. 
ou·r 52H ; RE:3E r DEVICE B. 

• LXI H,BAUDI~S ;GET ADR or BAUD RArE TABLE. t 
MVI A,llH ;OCTUPLE THE CLOC.:::. 

IT1: OUT 02H ; 8( RESET CURRENl Dt:V. 

• MOV A,M ;GET BAUD RATE FROM rABL£. ( 
INX H ; INCREMENT POINTER. 
OUT ° ;SET BAUD RATE. 

• CALL CONIN ; READ KeYBOARD. , 
CALL CONIN ;nEAD KEYBOARD AGAIN. 
CPI OLIH ;IF NOT CARRIAGE-RC1URN. , MVI A,l ; SLOW THE CLOCK. • . ..INZ IT1 ; UNTIL A CARRIAGE-RETURN. 
ENDIF 

• · , 
IF SOLOS ;IF f'ROC TECI·: SOLOS, 
CALL CLRSCR ;CLEAI1 SCRf::EN. 

C: ENDIt e 
IF DMACNTL 

« E449 21B4FA LXI H, Rl--JDM':'\ ;POINT TO DMA ROUTINE • E44C 2201FA SHLD DMAENT+1 ; MODIFY BOOT . ..IMP ADDRESS. 
ENDIF 

C. · ( , 
IF TIMER AND TARBELL ;IF USING TARBELL CPU 
MVI A,CNTRO+RLWORD+MODE2+BINARY ;INIT 8253 

t( OUT TCMND ; SEND IT TO c.:01'"1MAND POF~T ~ 
LXI B,33333 ;TIME CONSTANT FOR 60 HZ 
MOV A,C 

t: OUT TCHO ;LS BYTE 0"- COUNT ~. 
MOV A,B 
OUT TCI-IO ;MS BYTE OF COUNT 

C t::NDIF ( 
· • 

E44F C8COF9 . ..IMP BOOTF ;FINISJ-l BOOT 
.. ( 

IF TARDEL OR ISI02 •• 
rOHUT: DB OAAH,040H,OCEH,037H 

C ENDIF ) 

IF rUART ;IF CI:~(lMEMCO TUAkT, 

• BAUDRS: DB 94H,OCEH,OA2H,92H,88H,84H,82H,l • ENDIF 

C F9CO ORG BI(lS-64 ;HIDE REST OF BOOT HERE. • F9CO AF BOOTF: XRA A ; CLEAR SCRATCH Ar~EA. 

F9C1 320300 STA IOBYTE ; CLEAR 1/0 BYTE. 
C F9C4 320400 STA CDISK ; SELECT DRIVE ZERO ( 

F9C7 0611 MVI a,ENDZ-STARTZ ;GET LENG"fH OF ZERO AF~EA. 
F9C9 2127FD LXI H,STARTZ ;GET SCRATCH ADDRESS. 

c: F9CC 77 BOOTL= MOV M,A ;PUT ZERO IN MEMORY. • F9CD 23 INX H ; INCREMENT POINrER. 
F9CE 05 OCR Ll ;DECRE.:MENT COUNTER. 

• F9CF C2CCF9 JNZ nOOTL ; LOOP TILL DONE. e 
F9D2 DB01 IN CDATA ; CLEAR CONSOLE STATUS. 
F9D4 210:3E4 LXI H,SMSO ;POINT TO SION ON. 

• F9D7 7E PMSG: MOV A,M ;GET A BYTE OF THE MESSAGE I 
F9D8 23 INX H ; BUMP MEMORY ':'OIN fER. 
F9D9 137 ORA A ;IS IT A ZERO? .' F9DA CA1DFB ,..IZ GOCPM ;YES, l--n:: ARE DON:::::, ...IMP TO CPM" 
F9DD 4F MOV C,A ; NOPE, rRINT MORJ:: MESSAGE. 



F?DE Cti5CFB 
• F9E 1 C3D7F9 

CALL toNOT 
... IMP PMSG 

;USE THE CUNOT ROUTINE. 
;AND LOOP TILL DONE. 

• 
• 
• 
• 

( 

c 

• 
• 

FAOO 

FAOO C33AE4 
FA03 C3EFFA 
FA06 C344FB 
FA09 C351FB 
FAOC C35CFB 
FAOr- C319FD 
FA12 C313rD 
FA15 C313FD 
FA18 C::::F4FB 
FA1B C367FB 
f'A1E C3FAFB 
FA21 C368FC 
FA24 C378FC 
FA27 C39DFC 
FA2A C:3F2FC 
FA2D C30CFD 
FA30 C:;::6DFC 

FA33 = 
FA33 97FAOOOO 
FA37 00000000 
FA:3B 38FD76FA 
FA3F D7FDB8FD 

ORG UIOS ;SlART OF CEIOS STRUCTURE. 

I 1/0 JUMP VECTOR 
; THIS IS WHERE CPM CALLS WHENEVER IT NEEDS TO DO ANY INPUT/OUTf 
; OPERATION. USER PROGRAMS MAY USE TH:::::SE ENTRY POINTS ALSO, Bt.a; 
; THAT THE LOCATION OF lHIS VECTOR CHANGES WITH THE M~MORY SI~, 
· , 
DMAEN1" = ... IMP 
WBOOTE: JMP 

JMP 
JMP 
JMP 
JMP 
... IMP 
JMP 
JMP 
. ..IMP 
... 1I'1P 
JMP 
... IMP 
... IMP 
JMP 
JMP 
... IMp 

BOOT 
WBOO,. 
CONST 
CONIN 
CONOT 
LIST 
PUNCH 
READER 
• IOME 
St::LDSK 
SETTRI< 
SETSEC 
SETDMA 
READ 
WHITE 
PRSrAT 
SECTRAN 

; FROM SUOOT LOADER, C.IANGED FOfl-J 
;FROM WARM BOOT. 
; CHt::CK CONSOLE:. I<B STATUS. 
; READ CONSOLE CHARACTE.~. ( 
;WRITE CONSOLE CHARACTER. 
;WRITE LISTING CHAR. 
; WR 1 TE PUNCH CHAR. C • 
;READ READER CHAR. 
; MOVE DISK TO TRACJ< Zt::RO • 
; SELECT DISK DRIVE. • 
;SEEK TO lRACK IN REG A • 
; St::T SI::CTOR NUMBER. 
; SET DISK STARTING- ADR. • 
;READ SELECTED SECTOR. 
;WnITE SJ::LE.CTED SECTOR. 
;LIST STATUS CHL:::CK. c: 
;SECTOR TRANSLATE ROUTINE. 

; TH I S SECT I ON DEr I NES THE nlE:. [I I SK PARAMETERS 

DPBASE 
DPEO: 

· , 

EQU 
OW 
DW 
DW 
DW 

$ 
XLTO,OOOOH 
OOOOH,OOOOH 
DIRBUF, SDTAB:'3 
CSVO,ALVO 

; EAt;E OF 01 SI< PARAJ"tl:TER 
; TI~ANSLA n:: TABLE 
;SCRATCH AHEA 
;DIR BUFF, PARM BLOCK 
; CHECI<, ALLOC VEC'J ORS 

BLOCK 
c: 

FA43 97FAOOOO DPE1: DW 
DW 
DW 
DW 

XLll,OOOOH 
OOOOH,OOOOH 
DIRBUF,DPBl 
CSV1,ALVl 

FA47 00000000 
FA4B 38FD76FA 
FA4F OEFEEFFD 

FA53 97~AOOOO DPE2: 
FA57 00000000 
FA5B 38rD76FA 
FA5F 45FE26FE 

· , 
FAc.3 97FAOOOO DPE3= 
FA67 00000000 
FA6B 38FD76FA 
FA6F 7CFE5DFE 

· , 

DW 
DW 
Dt.J 
OW 

DW 
OW 
DI.J 
DW 

XLT2,0000H 
OOOOH,OOOOH 
DIRBUF,DPB2 
CSV2,ALV2 

XLT3,0000H 
OOOOH,OOOOH 
DIRBUF,DPE3 
CSV3.ALV3 

( 

;THE FOLLOWING DESCRIBE:::S THE DISK PHYSICAL NA1URE. SUCH AS 
;SE~rORS/TRACK,DIRECTORY SIZE. ETC ••• 

FA73 -
FA73 00 
FA74 97FA 
FA76 lAOO 
FA78 03 
FA79 07 
FA7A 00 
FA7B F200 
FA7D :;:r-oo 
FA7F CO 
FAOO 00 

; THE FOLLOI.JING TABLE DEF INES A ~;INGLE DENSITY DRIVE. 

SDTAB: EQU $ 
DB 001-1 
DW XLTO 
OW 26 
DE: 3 
DB 7 
DB 0 
OW 242 
DW 63 
DB 192 
1:'8 0 

; ONE OF 4 DISK PARM. BLOCK~; , 
;LOG BYTE SINGLE DENSITY 
;USE SINGLE DE.NSITY TRANSLATE 1 
; SECTORS I TRACK 
;DLOCK SHIFT 
;DLOCK MASK 
; EXTN-r MASK 
;DISI< SIZE - 1 
; D I RECl'ORY MAX. 
;ALLOCO 
;ALLOCl 

I 

« 

• 



FA:::: 1 1000 

• r:"A8:3 0200 

• 
• 
C 

• 
I 

• 
C 

~7A::::5 01 
FAE:6 0000 

t FA::;:8 :::::::::00 
FAE:A 04 
FA8B OF 

• FA:;:::C 00 
FA::::D EDOO 
FA8F 5FOO 

• FA91 CO 
FA92 00 
FA9:3 1:300 

• FA ':;-/5 0200 

i( 

t 

• FA ':''7 -
FA97 0107001319 

• FA9C 050Bll1703 
FAAl 090F 15020:::: 
FAA6 OE141A060C .' FAAB 1218040A10 

FA76 := 

• FA';:> 7 := 

16 ; CII£O< ~=;I ZE 
2 ; NUMBI::::F\ OF SYSTI::::M TRA(:I<~:; c 

IF ;is using double sided drives. 

• ; Defines a Sin9le density/ Double sided disk 

DB 021-: ;109 byte doub sided • DW XLTO 
[IW 26 
DB 4 
DB 15 
DB 0 
DW 242 
DW 9~.5 ;all CIW 9~i entr'YS fClr' dir·. 
DB 192 
DB 0 
DW 24 

c 
DW ~, 

..::. 
ENDIF 

;THE FOLLOWING TABLE DEFINES A DOUBLE DENSITY DRIVE. 

DDTAB: 

. , 

DB 
DW 
DW 
DB 
DB 
DB 
DW 
Dl--J 
DB 
DB 
LtW 
DW 

IF 

01H 
0 
51 
4 
15 
0 
2:37 
r)"'-::..:a 
192 
0 
24 
2 

DUBS;ID 

; 1 I) !::I b··I··te doub den/ s i n9 sided ( 
;NO SECTOR TRAN~LATE fABLE. 
;51 SECTOF\S. 
;BLOCK SHIFT. 
; E:LOO::: JViASK. 
;EXTENT MASK. 
; D I:::;!< !:.; I ZE:.: -1 
;DIHECrORY t1AX. 
;ALLOCO 
;ALLOC1 
;CHECK SIZE 

• 
• 
• 

; NUMBER OF S;YSTEi'1 lHACKS. • 

;if usin9 double sided drives. 

Defines a Double density/Doub sided drive 

DB 031-1 ;109 byte and dub sided ( 
DW 0 
DW 51 
DB 5 
DB 31 
DB 0 
DW 2~:7 

DW .::),'-' :: .;:. 

DB 192 
DB I) 

DW 24 
DW .-, 

..::. 
ENDIF" 

;SE.CTOR TnANSLATION TABLE 

• XL10 EI~U $ ; START OF TRAN!;:;. TABLE 
DB 1,7.13.19,25 
DD 5.11,17.2::::.:::: « 
DO 9.15,21.2.8 
DB 14.20.26.6,12 
DB 18,24.4,10,16.22 • 

DPBl EQU SDTAB+3 ;EQUIVALENT PARAMeTERS 
XLT1 EG'JU XLTO ; SAME: TRAN!::;LATE Tf4BLE • 
ft • 



FA1b- = 

• FA97 = 
FA76 = 

• FA97 = 

• 

c 

c 

«. 

c 

• 
• 

FAB1 3234FD 
FAB4 3A24FD 
F"AB7 D3FA 
FAB9 2A25FD 
FABC A .. ' 
FABD D3E8 
FABF 79 
FACO D3F8 
FAC2 7D 
FAC3 3D 
FAC4 D:3C1 
FACt., 7A 
FAC7 D3E1 
FAC9 70 
FACA D3E.::O 
FACC 7C 
FACD D3EO 
FACF 3E41 
FAD1 D3E8 
FAD3 CD7EFC 
FAD6 BO 
FAro D3F8 

FAD9 05 
FADA 7A 
FADB E63F 
FADD 57 
FADE 19 
FADF 01 

DPB2 
XLT2 

DPB3 
XLT3 
; 

EQU siJiAl3+:3 
EQU XLTO 

EQU t~DTAD+3 

EQU XLTO 

; 0 I SI< sr::. T UP ROUT I NE. TI ~ I S Rour I NE I S COMMON TO BOTH THE 
; READ AND WRITE ROUTINES FOf~ DMA OPERATION. THIS ROUTINE 
; MAY DE USE.D STAND ALONE::: BY PASSING ~'ARAMETERS TO IT AND 
; JUMPING TO WBOOT-3 Hl:::X. Tins JUMP VEcron IS CHANGED WHEN 
;CP/M IS BOOTED UP. 

;ENTERY POINT - RWDMA: 

; USER MUST SET UP DMAADD FOR MEMOF<Y ADDRESS AND 
;USER MUST SET UP DISK SL::CTOR WITH "'SEfSEC'" ENTRY 
; THE TRACI< lO READ OR WR I Te.: MUSl BE SET UP US.; I NG ... SE..:rrRK" 
;BEFORE USING Rl-JI.lMA ROUTINE EXTERNALLY. 

; ENTRY PARAMETERS: 
;B = FLOPPY DISI< (1793) R~AD/WHITE COMMAND BY1C 
; C = FLOPr:'Y D I SI< (1793) FORCE I NTERRUPT COMMAND BYTE 
;0 = DMA (8257) READ/WRITE: COMMAND of HIGH BYTE COUNT 
H:: = DMA (8257) LOW BYTE COUNT (80 HEX ..: 128 BYTES) 
· , 
;EXIT VALUE.S 
;8,C = FLOr:-PY COMMANDS 
;D,E = DMA COMMAND + BYTE COUNT. 
;H,L = (H,L + D,E) 
;A = FLOPPY DISK SlATUS BYTE..: 

;STACK USAGE IS 1 LEVEL DL.EP. 

· , 
DMARW= 
RWDMA: 

DMARWE= 

IF DMACNTL 

ERCNl 
SECT 
SECTI" 
DMAADD 
A 

;IF USING DMA CONTF\OL 

;SAV~ ERROR COUNT. 
;GET SECTOR TO READ/WRITE 
;AND SEND IT FLOPPY CHIP. 
; GET CPM DI"'IA AD DR E:::S3 • 
;CLEAR ACCUM. 

« 
, 

c· 

• 
• 
• 

STA 
LOA 
OUT 
LHLD 
XRA 
OUT 
MOV 
ou'r 
MOV 
DCR 
OUT 
MOV 
OUT 
MOV 
OUT 
MOV 
OUT 
MVI 
OUT 
CALL 
ORA 
our 

CMND 
A,C 
DCOM 
A,E 

;RESET DMA CHIP. ( 
;FOHC~ INTERRUPT COMMAND BYTe . 
;SENDIr TO CONTROLLER. 

· , 

A 
l4CTO 
A,D 
WCTO 
A,L 
ADkO 
A, I-! 
ADRO 
A,41H 
CMND 
HDLD 
8 
DCOM 

;BYTE COUNT TO TRANSFER 
; COUNT = COUNT - 1. 
;SEND IT TO DMA CHIP. 
;GET READ/WRITE CODE. • 
; AND l'ELL DMA CHIP WHA1' TO DO. 
;G~T LOW ADDRESS BYTE 
;AND SEND IT TO DMA CHIP. ( 
; Gl:::T f I I GH ADDRESS BY 1'E 
;AND SEND IT 10 DMA CHIP. 
; SET UP FOR REQUEST CI ~. 0 C 
;SEND IT TO CONTROLLER. 
; CHECK H£AD LOAD B I r. 
;"'OR'" IN THE READ/WkITE DITS., 
; rELL FLOPPY CHIP WHAT 1'0 DO. 

;ADJUST H,L FOR 128 BYTE INCREASE. • 
PUSH D 
MOV A,D 
ANI 3FH 
MOV D.A 
DAD 0 
POP D 

;SAVE D,E 
;GET DMA COMMAND BYTE • 
; STRIP OFF COI"IMAND BITS 7 8< 6 
; NOW SET FOR H. L AD .... II)S r . 
;ADD IT TO H,L. 
;RESTORE D,:;: • 



• 
FAEO 3E20 

• FAE2 3D 
FAE3 C2E2FA 
FAE6 DBFD 

• FAE8 07 
FAE9 DAt:::6FA 
FAEC DBF8 

• FAEE C9 

• 
& FAEF- 318000 

• 
I 

( 

c: FAF2 OEOO 
FAF4 CD67:=-B 
FAF7 Cm:·4FB 

C FAFA 210000 
FAFD 222FFD 
FBOO 2231FD 

C FB03 0611 
FB05 0t::02 

C 

• FB07 2100E4 
FBOA 2225FD 
FBOD CD68F'C 
FB10 C5 
FB11 CD9DFC 
FB14 Cl 
FB15 C23E:.FB • 
FB18 OC 
FB19 05 
FB1A C20AFB 

c 
FB1D 3EC3 
FB1F :;:{20000 • 
FB22 2103FA 
FB25 220100 
FB28 320500 • 
FB2B 2106EC 
FB2E 220600 
FB31 218000 • 

; GENERAL PURF'O~;E WA 1,. nOUT I Nt:. 

MVI 
CNTLOOP:OCR 

,.JNZ 
SLOOP: IN 

A,20H 
A 
CNTLOOP 
DMACIU( 

;COUNT VALUE. 

;LOOP TILL = ZERO. • 
;CHECK FOR OPI::::RATION DON£. 
;BY LOOKING AT BIT 7. 
;LOOP TILL BIT 7 = O. 

RLC 
JC 
IN 
R~T 
ENDIF 

SLOOP 
DSTAT ;CHECK AND ReTURN DISK STATUS. 

; RETURN T() CALLER. 

· , 
;Warm-boot - R~ad the CCP ba~k into memory. BUOS and BIOS • 
;assumed :sti 11 in memory. I f they ollre not, a col d star·t wi 11 
; have to be done to brine them back into memctr ... ··• 
· , 
waOOT: LXI SP,80H ;SCT STACK POINTER. 

· , 

· , 

I F I NTRP AND NOT LlMACNTL; I F INTERRUPTS ALLtlWEI), 
E I ; ALLOW THEM HERE. 
END IF' 

IF' 
XRA 
STA 
ENDIF 

MVI 
CALL 
CALL 
LXI 
SHLD 
SHLD 

LSTPAG 
A 
LFCN'r 

C,O 
SELDSK 
HOME 
I~, 0 
DRVFLG 
Df~VFLG"'2 

; IF LIST DE.VICE r'AGING, 
;RESET LINE-FEED COUNT. 

;SELECT DISK O. 

;MOVE TO TRACK ZERO. 
;clear h,l 
;clear drive flaes 

c: 
( 

• 
MVI 
MVI 

B,NSEC1S 
C,2 

; GET *" SECT ORS FOR CPM READ. • 
;TRACK (B)=O. SECTOR (C)=2. 

· , 

RBLKl : 

· , 

IF INTRP AND NOT DMACNTL;IF INTERRUP1S ALLOI..JED. 
DI ;DISABLE THEM HERE. 
ENDIF 

LXI H,CPMB ;GET STARTING ADDRESS. 
SHLO DMAADD ;SET STARTING ADDI':::ESS. 
CALL SETSEC ; READ STAfCl'ING AT ~;EC10R 

PUSH B 
CALL READ ; READ A SECTOR BACK. 
POP B 
JNZ RDE::RH ;IF ERROn, PRINT ME~;SAGE. 
If\111 C ;INCREMENf SECrm1 NUMBER. 
DCR B ; Dl::CREMENT t;IiCTOR COUNT. 
JNZ RBU<1 ;NOT ZERO, KL:::EP Rt::ADING 

IF INTf<P AND NOT LlMACNl'L; IF INTE::RRUPTS ALLOWED. 
El ; ALLOW THEM AGAIN HERE. 
ENlIIF 

; SET UP JUMPS INTO CP/M IN LOWER MEMORY. 
· , 
GOCPM= MVI A,OC3H ; PUl JMP TO WaOOT 

STA 0 ;AOR AT ZElm. 
LXI H,WBOOTE ;I..JARMBOOT ENTRY POINT 
SHLD 1 ;SI::::T I r. 
STA 5 ;SET ,.JUMP INSTRUCTION. 
LXI H,BDOS ;PUT JUMP TO BDOS 
SHLD 6 ;AT ADR !!t,6,7. 
LXI H,80H ;SET DEFAULT DMA ADR. 

--~ . -- - --"-'"~--_=~~ _'"'"_""~-___ '--~=~'.~ c~.",, __ c.'---" 

• 
(, 

IN CC 

C 

C 

• 
• 



FB:34 22:25f7 [1 

• FB:37 3A0400 
FB::::A 4F 
FB3B C::::OOE4 

• FB3E CDB7FC 
FB41 C::::E('FA 

• 
C 1:-B44 CD4CFB 

FB47 ::{EOO 

C 

It 
FD49 C::::: 

C 
FB4A 2F' 

t: FB4B C9 

'. 1-7B4C DBOO 
C FB4E L:e:.O:l. 

FBtiO C9 

I 

«2 
FB!31 CD4CFB 

I 

• 
f 

C 

C FB54 CA51FB 

( 
FB57 DBOl 

C 
FB59 E6.7F 
FB5B C9 

• 
• 
« 

SHLD nMAAIID 
LDA CDI:~¥ 

MOV C.A 
,-IMP CPMB 

RDERR: CALL RECOV 
.JMP WBOOr 

; CHECK CONSOLE INP~f STATUS. 

CONST: CALL STATCON 
CON8Tl: MVI A.O 

IF RDYLO 
RNZ 
ENDIF 

IF RDYHI 
RZ 
ENDIF 

CMA 
RE r 

;SAVE IT. 
;GET DISK NUMBER TO 
;PASS TO CCP IN C. 
; .JUMP TO C:CP. 

;We have an error 
; DO A ItJARM BOOT. 

in booting. 

; CI··:ECK CONSOLE :::dAI US PORT. 
;SET A~O FOR RETURN. 

;IF STATUS READY LOW. 
;NOT HEAOY WHEN NOT O. 

;IF STATUS R~ADY HIGH. 
;NOT READY WHEN ZERU. 

;IF- READY A:::::FF. 
;RETURN FROM CONST. 

; :::rrATCON - CHECK KEYBOARD ::;;TATUS 

I F NOT :::;OL08 
STAfCON:IN CSTAT 

ANI CKBR 
Rf: r 
ENDIF 

READ A CHARACTER FROM CONSOLE. 

CONIN: 
IF NOT SOLOS 
CALL Sl"A"fCON 
ENDIF 

IF SOLOS 
CALL ~<BD 

. JZ CONIN 
ENDIF 

IF RDYL.O AND NOT SOLOS 

; IN STATU~; PURT 
; MASK F(CAl.W BIT. 

; 1 F NO'! F'ROC TE.CH SOLOS.;. 
;READ CONSOLE STATUS. 

; IF" PF\OC TEC~ I SOLOS, 
;READ SOL KEYBOAnD. 
;r~EADY WHEN NOT ZLRO • 

JNI CONIN ;LOOP UNTIL LOW. 

. , 

ENDIF 

IF RDYHI 
...Il CONIN 
t:NDIF 

IF NOT SOLOS 
IN CDATA 
ENDIF 

ANI 7FH 
RET 

; 1 r- Rt.:ADY WHEN ~: I GH. 
;LOOP UNTIL HIGH. 

;IF" NOT PROC TECH SULOS, 
;READ A CHARACTER. 

; MAKE MOST :::n G. B I"I" ::::: o. 
;RETURN FROM CONIN. 

WR I TE A CI-:ARACTI:.:R TO THE CONSOLE:. DEV 1 CE • 

CONOT= 
IF CO NUL 
MVL A.OAH 
CMF' C 
...IZ CONULL 

;IF NULLS REQUIRED, 
; I r- IT"'~; A LF. 
; THEN HOP ()UT 
;TO NULL RUUTINE. 

• 
• 
• 
( 

• 
( 

( 

• 
• 
• 
( 

I 

( 

( 

c 

• 
• 



, 
FB5C DBOO 

• FB!'.::.E E602 

• 
c 

FB60 CA5CFB 

• 
C, FB6.:]]9 

( 

« 

« 
.( 

I 

• 
• 
« 

FEc64 D::::01 
FB66 C9 

FB67 210000 
FB6{-\ 7'i' 
FBf.E: FE04 
FB6D DO 
r-B6E 2l27FD 
FB7l 7E 

CONOTl : 

. , 

Ei\lDIF 

IF NOT SOLOS AND NOT VIDEO 
IN CSTAr ;READ CONSOLE STATUS. 
AN I CPTF, ; IF NO'r HEADY, 
ENDIF 

IF RDYLO AND NOT SOLOS AND Nrrr VIDEO 
. .JNZ CONOT 1 
ENDIF 

IF FmYHI 
. .JZ CONOTl 
E..NDIr 

;LOOP UNTIL LOW. 

; IF REALlY WHEN I·IIGH. 
;LOOP UNTIL HIGH • 

IF Nor :;:;OLOS AND NOT ,/IDEO 
MOV A,C ;GET CHARACTER. 
OUT CDATA ;PRINT IT. 
RET ; RETURN. 
E.NDIF 

c 

• 
• 
( 

c. 

c 
;THIS ROUTINE CALLE.S YOUR VIDEO DRIVER ROUTINE WHICH MUST 
;BC IN ROM. ALL REGISTERS MUST BE SAVED AND RESTORED BY YOUR C 
; VIDLO DRIVER IN ORLlE:::H TO HE COMPATIABLE WI"! H C:.'I"i. CPI'1 r'ASSE!:3 
; THE C: 1A;'~ • TO BE OUTPUT IN T: ·IE C nEG I :3TEH • l'1AI<E ANY CH(.ij\.IGE:::; 
; IN THIS ROUTINE. TO PASS THe CHAR FRClI"i REe, c: 10 'lHE Rt_GISlEr.: C 
;YOUR VIDEO DRIvcn EXPECTS IT TO BE IN. 

CONULL: 

C~ONUL1 : 

Ir VIDEO 
MOV A,(: 
CALL OUTADDR 
REf 
ENDIF 

IF CONUL 
PUSH B 
MVI B,CNULL+l 
CALL C:Ot-IOTl 
!'"IVI C,O 
DCR B 
.JNZ CONUL1 
POP B 
MOV A,C 
RET 
ENDIF 

IF SOLO:::; 
Pu::::ai B 
MOV B.C 
C(--\LL SCRN 
POP B 
MOV A.C 
RET 
ENDIF 

; IF USING A VILIECI DRl VEr~ 11\1 HI.; 
; GET THE CPI'1 CHAH I NTO nEG {-\ 
;CALL YOUR VIDEO DRIVLR. 
;RETURN TO ePM. • 

; SAVE:: B~f,C. 

;GCT NULL COIJNf. 
;PRIN,. CR. 
;GET NULL CHAR. 
;DECREMENT COUNTER. 
; [IIJ NEXT NULL. 
; RESTORE B~<C. 

; RETUF,N. 

;IF PROC TECH SOLOS. 
; :;:;AVE B~<C. 

;PUT CHAR IN DREG. 

• 
• 
( 

( 

; OUTPUT CHA::~ 1"0 !30LO:3. ( 
; RE::";" ORI:.. B8(C. 
; PUT CH,qR IN A. 
;RETURN FROM CON01. ( 

SELECT DISK NUMBER ACCORDING TO REGISTER C. c 
SELD!:;K: LXI 

MOV 
CPI 
:~NC 

LXI 
MOV 

IF 
ANI 

H,O 
A,C 
NDr::::*~ 

H,DISKNO 
A,M 

DUAL 
OFEII 

;SET UP FOR eRROR CODE 
;GCT NEW DRive. C 
;CALLING UNDEFINED DRIVE? 
;IF NO CY, H,L TELLS CPM YES. 
;GET OLD DRIve NUMBER. • 
;GET OLD DISK NUMBER. 

; IF DUAL 1:mIVE, 
;CLEAR OUT BIT O. 



I 
FB72 ~)F 

FB7:=: 1600 

• FB75 212BFD 
FB7::: EI;;' ... 1 

FB79 10::;. 
" • FB1A DBF'~J 

':::'B7C 77 
FB'lD 79 

C 

• 
FB7E SF 

• FB7F ::::1 
FB80 19 
FB81 7E 

( FB:=:2 D:~:F9 

FB04 79 
FB85 :3227F'[1 

C FI):38 f37 
FB89 07 
FBOA 87 ,- FB8D 87 
FB8C ::::2::::6FD 
FB}:::F 212FFD 

t FB~/2 0600 
FB94 09 
FB9~i 7E 

C FB96 B7 
FB97 FACOFB 
FB9A £5 

it FB9B 8A::::6FD 
FB9E D::::FC 

« 
f'BAO ::::E01 

t FBA2 ::::224FD 
FBA5 CDF4FB 
FBA8 2A2!5FD 

C FE:AE: E"'" ... 1 

FBAC 2194FE 
FBAF 222~if:rl 

C 

C FBB2 CD9DFC 

( 
FBB!:i E1 
FBB6 222!-3F[1 

1- FBB9 E1 
FBBA :3A12FF 
FBBll F6E;:(l 

• FBBF 71 
FBCO 011200 
FBC3 E612 

• FBC~i £17 
FBC6 2173FA 
FBC9 CACDFB 

• 

ENDIF 

''''OV E,A 
MVI D,O 
L.XI H, rrnAB 
PUSH H 
DAD D 
IN TRACK 
MOV M,A 
MOV A,C 

IF DUAL 
ANI OFEH 
ENDIF 

MOV E,A 
POP I-! 
DAD D 
MOV A, i'1 
OUT Tf~ACK 

MOV A,C 
S;l A DISKNO 
ADD A 
ADD A 
ADD A 
ADD A 
:::;T?'l LATCH 

DENSITY=LX1 H, DRVFU3 
MVI B,O 
DAD B 
1'10V A, 1"1 
ORA A 
.JM LOGELI 
PUSH H 
LDA LATCH 
OUT DCONT 

;PUT OLD DISK NO. IN DLE. • 
; GET ADDF~ES~; OF' TRACI::: T;:~BLE. .
;SAVE ADDRESS OF TRrAB. -
;ADD DISK NO. TO AI~RESS. 
; READ 1 7'71 TRACK nEG I !3 rEi:;:. .-
;PUT INTO TABLE. 
;OET NEW DISK NUMDER. 

;IF A DUAL DRIVE, 
;CLEAH BIT O. 

;PUT NEW DISK NO. IN DLE. 

( 

;REs'rORE ADDRess OF fRrAB. ( 
; ADD In ~;~( NO. ''1'0 ADDf~ESS. 

;GET NEW TRACK NUMBER. 
; F'UT INlC) 1771 TF~ACK F'LG. .-
;UPDATE OLD DISK NUMDER. 

;PUT BITS 1L2 AT 4L3. 

;SAVE N~W LA1CH CODE. 
;POINr TO DRIVE DEN. ~LAG 
;CLEAR keG B. 
;INDEX INTO DRIVE FLAG LOC. 
;GET THE rLAG BYTE 
; LOGGED II'..J? 
;YES, IT/S LOGGED. 
;NO, SAVE FLAG ADDRESS. 
;GET LATCH CODE 
;CHANGE LATOi OR DENSITY 

( 

• 
• 

; Rt.:ALI TRACK 0 SEC:TOR 1 Fon DEN::;;! TY BYTE AT 7'1.::: HI:::: X • I 
MVI 
~:rrA 

CALL 
LHLD 
F'U:;:;H 
LXI 
SHLD 

A,l 
!3ECT 
HOME 
DMAADD 
1-1 
H,DBLIFF 
DMAALID 

;SECTOR 1. 
; SAVE TH:::: SEC T"l.JR v(~LUI.:::. 

;HOME THE DRIVE. 
;GET CP/M DMA ADDRESS VALU~ 
; 8AVE I T ON 1 HE !:;;TACK. 
;POINf TO THE DMA BUFFER. 
;SET UP READ LIMA ADDRESS. 

;R~AD THE DATA USING READ ROU1INE. 
( 

CALL nEAll ;CBI0S ReAD ROUTINL. ( 

;GEl DENSITY BYTE VALUE AND DE1ERMINE DRIve STATUS. 

POP 
!::;HLD 
POP 
LDA 
Of\I 
MOV 

LOGED= LXI 
ANI 
ORA 
LXI 
,J/.: 

IJ' 

H 
DI'"IAADD 
H 
DBUFr:'+7EH 
80H 
M,A 
B,18 
12H 
A 
1-1, ~3DTAD 
DEN!:::; IT 1 

DUBSID 

c 
; I ~E.8TORE DI"1A r)DDF{ESS F RCJM l HE ~ 

; AND F<ESTon£ fHE CP /IVI Dt1A {iLmr
;RESTORE DENSITY ~LAG ADDRLSS. 
;INDEX INTO DBUFF TO LOCATION 1 
;set l09ged in bit 
; pI a C '2 i tin f 1 a 9 tab 'I e • t 
; indt'>:: vallJe thr'olJ~h dr-ive ta,b
;MASK DENSITY AND SlOe BITS OU
; SINGLE DEN!::; I TY'? 
;point to start of tables 
;yes, c,vel-"la",-' par'ari'J. bl,:,ck 

• 



• 
• 
• 
• 
• 
c 

• 
c-

( 

c 

c 

( 

c 

• 

•• 
• 

FBCC 09 
FBCD EB 
FBCE lA 
FBCF 13 
FBDO 3233FD 
FBD3 D5 
FBD4 CDE7FB 
FDD7 Dl 
FBD8 010802 
FBDB lA 
FBDC 77 
FBDD 13 
FBDE 23 
FBDF 05 
F'BEO C2DBFB 
FBE3 09 
FBt::4 73 
FBES 23 
FBE6 72 

f-BE7 2A27FD 
FBEA 1133FA 
FBELI 29 
FBCE 29 
FBEF 29 
FBFO 29 
FBFl 19 
FDF2 Ar: 
FBF3 C9 

FBF4 OEOO 
FBF6 3E01 
FBF8 D3F8 

fBFA 2A36FD 
FBFD 7C 
FBFE E6B7 
FCOO 67 

DAO B 
CPI 2 
. ..IZ DENSl T1 
DAD B 
crI 10H 
. ..IZ DENSITl 
L:NIJIF 

DAD B 
DCNSIT1:XCHG 

LDAX D 
1NX D 
STA 
PUSH 
CALL 

DENS 
D 
PAtUNDX 
J) 

MOVe:: 

POP 
LXI 
LDAX 
MOV 
INX 
INX 
DCR 
. ..INZ 
DAD 
MOV 
INX 
MOV 

B.0208.1 
D 
M.A 
D 
H 
B 
MOVl: 
B 
M,E 
It 
M.D 

; n(;t, ad d (0 f fset t (0 ne>~t table 
;sinsle den d(oub sided? C 
;yes 
;n(o 
;doub den sinsle sided~ • 
;yes 

• ;no. must be daub d*n • daub si 
;drive table pointer --> d,e 
;set lell::! and dr-ive type byte.(' 
;bump pointer-
;set current drive density. 
;save drive table pointer. C 
; cClnlPute par-ameter- ave I" 1 ay ar-ea 
;restore drive table pointer. 
; B = 2. C = 8 (celunt va 1 u*s). C, 
;GET XLTO BYTE. 
; AND PUT IT IN-rO DW TABLE. Fon r. 
; BUMP 
; POINll:::RS 
; Dl::Cm,::ASE COUNT. 
; AND LOOP TILL ZERO. 
;NOW ADD INDEX INTO DPSO 
;GET LOW POINT~R BYTE. 

• 
AREA.( 

;BUMP POINTER. ( 
;GET HIGH POINT~R BYTE. 

;SELECT DRIVE AS A FUNCTION OF H.L • 
PARINDX:LHLD DISKNO 

LXI D,DPDAS£ 
DAD II 
DAD H 
DAD H 
DAD H 
DAD D 
XRA A 
RET 

; MOVE DISK TO l~ACK ZERO. 

HOME: MVl 
t1Vl 
OUT 

C.O 
A.STPf<AT 
DCOI'1 

;LOAD DISK NUMBER AND ZeRO DYTE 
; POIN r TO DI~::-;K PARM !~;TAnr. • 
;*2 
;*4 
;*8 
PH6 
; COMI-'UTI:::: I NDI::X FOF, nu::: DR 1 VE 
;SEr A = o. 
;RI::TURN FROM SELDSK. 

; SEEI( TO THACI( ZERO. 
;RESTORE COMMAND 
; T ELL CONn~OLLER. 

• 
• 

SET TRACK NUMBER TO (...IHATEVER lSI N REG I S;TER C. 
ALSO PERFORM MOVE TO THE CORRECT TRACK (SEEK) • 

c 
. • 
SETTRK: 

U-JLD LATCII 
MOV A.H 
ANI OB7H 
MOV H.A 

If DUBSlD 
LDA DENS 
RRC 
RRC 
... INC NOTSID 
MOV A,C 
r~RC 

MOV B,A 
MOV A,L 
..JC SIDE2 
ANI OBFH 

( 
;set new and (old latch. 
;set latch value. 
;stl'il-' dellsity and side bits. C 
;restore it. 

;if usins doubl* sided drive., 
;check if double sided. 

;l(ook at bit 1. • 
;if bit 1 = O. it's ~in91e sidE 
;it's doub sided, so set track 
;divide by 2. • 
;save it in res b. 
;set old latch value. 
;chanse side if odd track. 
;clear side bit fr(om lat~h. • 



• 
• 

• 

c: 

( 

( 

'* " 

( 

c 

• 

...IMP SCTLAT 

SIDE2: ORI 40H 
SETLAT: STA CLATCH 

ANI ODFH 
CALL OLDLAT 
MOV A,B 
ANI i'FH 
MOV C.A 
...IMP TRKSET 
ENDIF 

IF- NOT DUBSID 
FCOl C30FFC ...IMP NOTSID 

ENDIF 

FC04 BC 
FC05 3EFF 
FC07 C20BFC 
FCOA 2F 
FCOB :::229FD 
FCOE C9 

FCOF 7D 
FC10 3237FD 
FC13 CD04FC 
FC16 3A33FD 
FC19 OF 
FC1A D22BFC 
I-T1D 79 
FC1E FEOl 
FC20 DA2BFC 
FC23 3A37FD 
FC26 F608 
FC28 C330FC 

F-C2B 3A37FD 
FC2E E6F7 
FC30 3237FD 
FC33 D3FC 
FC35 79 
FC3b 3223FD 

· , 
OLDLAT: CMP H 

MVI A.OFFH 
. .JNZ !::FLAG 
CMA 

SFLAG: STA HLSr 

· 7 

:~ET 

NOTSID: MOV A.L 
STA CLATCH 
CALL OLDLAT 

TRKSET: LDA DENS 
RHC 
...INC TRKSD 
MOV A.C 
CPI 1 
. .JC TRKSD 
LDA CLATCH 
ORI 8 
...IMP TRKDD 

TRKSD: LDA CLATCH 
ANI OF7H 

lRKDD: STA CLATCH 
OUT DCONT 
MOV A,C 
STA TRK 

;jij s~t the latch • 

;tur-n CII, side sEolect bit. 
;save it for- later. 
;clear side bit. 
;check f~r- drive chan~e. • 
; r'estor'e dClub sided tr·k numbel·. 
; clear· i:d t 7. 
;tr-k number- now in • l'e9 c • 

;check For- density of tra~k 90i 
C· 

;if not using double sided driv 
;JuffiP around subr-outine. C' 

;new = old? C 
; iF not. set .:: Ff 

;new .:: old. set = O. C 
;save head load select flag. 

;get latch value. 
;save it 
; check fClr' dr-ive chal15le. 
;CHECK DRIVE DENSITY FLAG. 
;IS BIT 0 :::. O? 

c: 

( 

; Y£S. WE ARE SINGLE DENSITY.. t: 
;NO. RESTORE TRACK NUMBER. 
;IS IT rRACK 1? 
;IF LESS l'HAN, SET SINGLE DE:N. 
;GET CURRENT LATCH VALU~. 
;8ET FOR DOUBLE. De:NSITY. 

• 
;GE.:T CURRENT LATCH VALUE. 
; 'rUHN OFF BI r 4 (SINGLE DENSI" 
; SAVE NEW LATOI VALUE. 
; SELECT DISK AND MAKe: DENS I 'fY C 
;HESTORE:.: lRACK VALUE::: { 
;UPDATE OLD WITH NEW. 

; MOVE. THE HEAD TO THE:. TRACK IN Rt::GISTI:R A. ( 

FC39 C~I 
FC3A 47 
FC3B 3EOA 
FC3D 3235FD 
FC40 DBF9 
FC42 B8 
FC43 C248FC 
FC46 Cl 
FC47 C9 
FC48 78 
FC49 D3FB 
FC4B 3E1D 
FC4D 113F8 

FC4F CDE6FA 

· • 
SEEK: PUSI·-! B 

MOV B.A 
MVI A.RTCNT 

SRETRY: SrA BERCNT 
IN TRACK 
CMr:' B 
.jNZ N01HR 

niEnE: POP B 
RET 

NO n IR: MOV A. B 
(lUT DDATA 

· , 

MVI A.14H+STPRAT+HLAB 
OUT DCOl'l 

IF NOT DMACNTL 
IN WAIT 
IN DSTAT 
E::NDIF 

IF DMACN-rL 
CALL SLOOP 

; SAVE B~(C. 

;SAVE DESTINATION rRACK. 
;GEl R~lRY COUNT. 
;STORE IN ERROR COUNTI:R. 
;READ PRE:.SENT lRACK NO. 
; SAI"IE AS NEW TRACK NO. 'f' 
; dUMr" I r NOT THEr~E • 
;R;::srORE B&C. 
;RETunN rROM S~EK. 
;RESTORE A FROM B. 
;TRACK TO DATA RLGIST~R. 
;GET STEP RArE. 00 
;S~EK WITH V~RIFY. 

;WAIT FOR INTRQ. 
;REA(I srATLlS. 

; NO WA I T S1AfUS CHECK. 

( 

• 
• 



• FC52 E691 
FC54 CA46FC 

tr FC57 3A:2;~iF[1 

FC!5A 3D 
FC5£J C2:3DFC 

« FC~iE C1 
I-"C5F 1::5 
FC60 CDB7r:-C 

C FC6:::: C1 
FC64 79 
FC65 C:339FC 

• , FC6E: 79 
FC69 3224f::D 
FC6C C9 

C 

« 
FCI.:..D 69 

IC.' FC6E 2C 
FC6F 7A 
FC70 B·':' ..... 

« FC71 C·:;. .0;;;' 

FC72 EB 
Fe?:::: 09 

1~ FC74 6E 
FC75 2600 
FC77 ..... ::-, _0.0 

: 
l r:C7E: 1.:..0 

FC7'~ 69 
FC7A 2225rTI 

, FC7D C9 

•• 
• .. 

FC7E 3A29FD 
FC::::1 D! 
FCE::2 CA94·I-"C 
FC:85 2F 
FC::::/.:.. :322 ';> F· [I 

FC:::;:9 DBF9 
FC8B D:;:{FB 
FCE::D :3E 1 !5 
FC8F D::::F8 

FC91 CDE6FA 

. , 

ENDIF 

ANI 9:1.H 
..Jl H-lERE 
LDA SEJ~CNl 
DCR A 
. .JNZ S:HETRY 
POP B 
PUSH B 
CALL RECOV 
pm .. ' 13 
MOV A,(: 
..JMI~· :3EEI< 

SET DISK SECTOR NUMBER • 

SETSEC: MOV A,C 
:::.;TA SECT 
RET 

; LOOK AT BIT:3. 
; 01< IF ZERO. 
; GET EHlwn COUNT. 
;DECREM~NT COUNT. 
; m::. TRY SEEK. 
; H£STORE B~I.C. 

; :;::AVE 
;IF SEEK RETRY = 10 CHECK 

;RECOVER TRACK NUMBER. 
; Fon CNfL--C f·OH ABOfn. 

;GET SLC10R NUMB~R. 
;PUT Af SECT # ADDRESS. 
;RETURN FROM SETSEC. 

; lT~ANSLAn:: 1 HE SECTOR GIVEN B. C USING 
;THE TRANSLATE TABL£;GIVEN BY D.E 

:3ECTRAN= 
; GLT PHYS: I C.:AL !:';CCTOF< NUI"IBLn 

( 

c 

( 

( 

MOV L.C 
INR L 
MOV A.D 
OR{-\ E 
r:.:z 

; BUMP IT BY UN;::::. ( 
; AHE WE USING NO XLAT "fABLE·? 
;IT WILL BE ZERO IF NOT. 

XC.IC:; 
; m::Tum.J I F- I T If; 7ERCJ. • 
;H,L == TRANS 

DAD B ; H. L == Th:AN::;; ( SECTOR) 
t·1OV L. M 
MVI H,O 
I~ET 

;L == TRANS (SECTOR) t' 

; SEl DISK DMA AUDRESS. 

SETDMA: MOV H,E: 
MOV L.C 
::::HLD DMAADD 
f~Er 

; CLEAH nI::.G H 
;H.L = fRANSLAfED SECTOR 

; PUl A·I DMA ADR PIDlIHES:::::. 
; nETURN FROi'1 SETDI'1A. 

; HDLD - GET HEAD-LOAD BIT IF REQUIRELI. 

HDLD: LDA HLSF ;GET HEAD--LC)AD FLAG. 
ORA A . IS A - ZERO? • 
• .JZ HDLD:J. ;HOF' iF- !;';t]. 

CMA ;:3ET A ,- o. 
:3TA HU:;F ;:3I::::T FLAG - (> IF· I'''OT. 

;IF CHANGING TO A N~W DRIVL. PERFORM A SEEK TO 
; n IE SAI"IE ·rRACI< TO UNLOAD ·fHE HEAD ON NEW DRIVE. 

IN rr~ACK 

our DDATA 
MVI A,:J.4H+STPRAl 
our DCOM 

IF 
IN 
ENDIF 

IF 

NOT DMACNTL 
WAIT 

DMACNTL 
CALL :3LOOP 
ENDIF 

;GET pnESENT lRACK 
; TEI.L CONTROLLER. 

,WAIT FOr< INTHG!. 

• 

c: 
, 

• , 



• 

• 

FC94 Oar-8 
FC9c, E620 
FC98 3l::.:04 
FC9A C8 
FC9B 97 
FC9C C9 

C rC9D 3EOA 

• FC9F 01 D080 
FCA2 118040 

I 

( 

c 

• 

•• 

FCAt; CDB1FA 

F-:CA8 l::69D 
FCAA C8 
FCAB CDC5FC 
FCAE C29FFC 
FCDl CDB7FC 
r-CB4 C39DF"C 

FCB7 0c.65 
FCB9 CD5CFB 
FCBC CD51FB 
FCBF FE03 
FCCl CO 
FCC2 C3EFFA 

FCCS t..c,10 
FCC., C2CFFC 
FCCA 3A34FD 
FCCD 3D 
FCCE C9 

HOLDl : IN 05TAl 
ANI 20H 
MVI A,4 
RZ 
SUB A 
RET 

; R£~tlTT1T-~rA"1'US. 
;LOOK AT HL BIT. • 
;RETURN Ir HEAD IS NOT LOADED. 
; I1EAD L S ALREADY LOADED. • 
; m::TURN FROM HDLD. 

READ THE SECTOR AT SECT, FROM TIlE PRE..Sl.:NT TkACK, 
USE STARTING ADDRESS AT DMAADD • • . , 

REAIJ: 
RRETRY: 

READE: 
RLOOP: 

I1DDONE= 

; RCCOV 

MVI A,RTCNT 

IF DMACNTL 
LX I 1:':' 80DOH 
LXI .0,40801-1 
CALL DMARI.J 
ENDIF 

IF NOT DMACN"lL. 
MVI B,801-1 
CALL DSKSET 
ORA B 
our DCOM 
IN I.JAIT 
ORA A 
..JP RLILIONE 
IN DDATt~ 

MOV M.A 
INX H 
... IMP RLOOP 
IN DSTAT 
ENDlr 

;GET RETRY COUN1. 

; rLOJ--'PY m:"AD, FORCE 1 NTERHUPT " 
;DMA READ, DMA COUNr BYTE 
;EN1ER COMMON R~AD/WRITE ROUTIN 

;FLOPPY READ COMMAND BYTL. 
; SET UP DISK CONTROLLEf~. 
;'OR' IN TH~ REAU COMMAND. 
; ~.;END COMMAND TO 1771. 
;WAIT fOR DRQ OR INTnQ. 
; SET ;=-LAGS. 
; DONE:: I t I N"fRI~ • 
;READ A DATA BYfE FROM DISK. 
;PUT BY1E INTO MEMORY. 
; I NCREI"IENT MEMOHY PO L N rER. 
;KEEP READING • 
;READ DISK STATUS. 

C 

« 

• 
• 

1 F I NTRF' AND NOT DMACNTL; I F I NTEkRUf'T S ALLOl-Jl::U, 
E I ; ALLOW AGA r N HEf~E. • ENDIF 

ANI 9DH 
Rl 
CALL ERCI-II< 
..JNZ :~R£ rRY 
CALL RECOV 
... IMP READ 

; Lom< A1" ERROR Ens. 
;RErURN IF NONE. 
;CHECK FOR SEEK ERROR. 

• 
; TRY TO READ AGAIN. ( 
; CI-IE:.:CK f"OR ABORT OR C:ONTINUE 
;LF" NOT CNTL-C, TAY TO READ AGA 

• 
; T HIS ROUT I NE I S CALLED BY ANY REALI, WfU Tl::.:. SEEK h:OllT 1. NI:::: I F THE..: F, 
;COUNT GOES TO 10. IF LT DOES,THIS ROUTINE CALLS CONIN Fon A ., 
; BE F'USHCD. IF THE KEY IS A CNTL-C, THEN A WARI'1BOOT IS EXE..CUTE.::I: 
; ANY OTHER KEY I S PUSHED, THEN A RETURN 1:2; MADE BACK TO THE CAL 
; AND THAT ROUTINE IS Rl:TF<IED Fon 10 MURl:: TIMI;:;S. I" 
RECOV= 

. , 

MVI C,'e' 
CALL CONOT 
CALL CONIN 
CPI 03H 
RNZ 
..JMP waoor 

; ER"~OR CODl::; 
;PRLNT IT 
; CHEO( FOR F 'US.IE::D KE.. Y • 
; IS LT A CNTL'-C ? 
;RETURN TO CALLER If NOT. 
;VES, DO WARMsoor. 

; ~RCHK - CHECK FOR RECORD NOT FOUND ERROR. 

ERCIIK: 

CHKOK: 

ANI 10': 
... INZ CHKSI< 
LDA ERCN-J' 
DCR A 
Rl:T 

;Ir Rl::.:COHD NOT FOLlND, 
;DO A CHECK ON SEEK • 
;GET RETRYS ALLoweD 
;DECREASE IT, 
; AND RETur \N WI H-l NUMBER. 

• 
&' 

• 



• 

I 

C r-CCF 21F9F'7 
FCD2 01DOC4 
FCDS 110640 

( FCDB CDBCFA 
FCDB B'/ 
FCDC CAE5FC 

( FCDF CDF4FB 
FCE2 C:::: E'::'FC 

I 

( 

( FCES DBFA 

if FCE7 D::::F9 
FCE9 :3A2:3FD 
FCEC CD39FC 

'. FCEF C.:::1CAFC 

• 
• r'CF2 3EOA 

;CHECK FOR SeEK TO CORRECl TRACK, 
;AND CHANGE IF NECESSARY. 

( 

IF NOT DMACNTL 
CHKSK: MVI A,OC4H 

OUT DCOM 
IN WAIY 
IN DDATA 
F'U!;:;H P~;W 

IN DM~,K:HK 

ORA A 
,.Jp C.1KC.;;::: 
IN DLiATA 
,.Jt1P CHI<S2 

CHKS3: IN DSTAT 
ENDIF 

IF 
LXI 
LXI 
LXI 
CALL 
ORA 
,JZ 
CALL 
,j~1P 

ENDIF 

IF 

DMACNTL 
H, D I Of;--"/ 
B,OC4DOH 
D,040061-1 
DMARWE 
A 
cl-a<~::4 
HOI'1E 
CHK!:;:;5 

NOT DMP,CN'j L 
CI-:.:::S4: POP PSW 

ENDIF 

IF DMACNTL 
CHKS4= IN SECTP 

ENDIF 

OUT "II~ACK 

CH.:::S;5: LDA TRI::: 
CALL SEC:< 
,...IMP CHKOI< 

IF Nt.!T (It-1ACNTL 
DSKSET= STA ERCNT 

MVI A,ODOH 
OUl lICOM 
XTHL 
XTHL 
ENDIF 

;SEND COMMAND TO 1771 
;TO READ ADDRess. 
;WAIT FOR DkQ OR INTRQ. 
;READ THE TRACK ADDRESS. 
;SAV~ IT ON THE Sl~CK. 

;SET FLAGS. 
;DONE WITH READ ADR UP. 

• 

; nEAD {-iNOTHET.: BYTI::. ( 
;DO IT AGAIN. 
;READ DlSK STA1US. 

; PO r N T TO UNU:::;ED :;:;PACE • 
; READ Al:JDHES;S, FOHCE I NTERWJPl \ 
;DMA READ, COUNT BYTE 
;READ THE ID USING DMA CUNTRO~ 
; !;:;£ T FLACi:::;. 
;READ ADH OK IF O. 
;OTHERWISE, HOME FIRsr. ( 

;UPDATE TRACK REGISTER. 

;GET THE TRACK ByrE 

;GET REQUIRED TRACK NO. 
;MOVE THE HEADfO IT. 
; E X I T FRCJI1 I::;J\ROf~ CHEC~<. 

;STORE IN ERROR CTR. 
;CAUSE INTERRUPT. 

;:;:;OI"IE 
; DELAY 

:f 

• 
( 

I 

« 

• I F I Nl RP AND NOT DI1ACNTL; I F I NT EF~nUP'n::; P,LLOWED, 

. , 

1.n 
LNDIF· 

1 r' NOT [lMACNTL 
LHLD DMAADD 
LDA !3ECT 
ClU T :;::1::£ l"F' 
CALL HDL.D 
RE.T 
ENDIF 

; D I SABLE rHEM .I;;:F~C. 

;GEl STAkTING ADDR. 
;GEr SECTOR NUI"IBEH. 
;SET SLcrOR INTO 1771. 
; GET HEr-1D-'-LOAD BIT? 
; F\ETUF~N TO CALLER 

WRITE THE SECTOR AT seCT, ON l'HE PkL::;:;ENl "'fRACK, 
; U:3E STARrING A.DDH£:;:::3 AT DI"IAADD. 

WFn TE= M'v'I A,RTCNT ;OET HLTRY COUNT. 

c 

c 

• 
• 



FCF4 01DOAO 
FCF7 11 :;::080 

• FCFA CDB1FA 

•• 

,t '. I 

FCFD E6FD 
FCFt= 1-·· .. ·• _·c-

t FDOO CDC::,f" C 
FDO;:: C2F4FC 
FD06 CDIJ7FC 

C' FDO';;'I C;::F2FC 

." F'DOC CD14FD 

( FDOF ::::/:00 

FD11 C8 

r'D12 2F' 

( 

C FD1:::: C9 

c. 
FD14 DB02 

FD16 CC.02 

•• 
• 

WRJ::TRY= 

· • 

WRITE2: 
WLOOP: 

IF DI'1ACNTL 
LXI E:,OAODOH 
L X I D, 080::::0H 
CALL DI"IARW 
ENDIF 

IF 
MYI 
CALL 
ORA 
OUT 
IN 
ORA 
.jp 

Ncn DI'1ACNTL 
B,(lAOH 
D:::;K:::EI" 
B 
DCOl1 
WAIT 
A 
WDONE 

MOY A.M 
OUT DDATA 
INX H 
• ...IMP [.sLOOP 

WDONE: IN DSTAf 
CNDIF 

• ;FLOPPY WRITE. FORCE INTeRRUPT. 
;DMA WRI'fC, DMA COUNT BYTE. 
;ENlER COMMON RJ:..:AD/WRITE nOUT.£ 

; r'LOF'1 'Y W~:\)' TE COMI'1r"'\ND BY", La 
;SEf UP ~LOPPY CONTROLLER. 
.'OR' IN WRITE COMMAND. 

;: WAIT FOf~ r~EADY. 

; :3ET f-:LAGS. 
; ~ lOP OIYI WHE:.N DONE u 

;GEr eyrE FROM MEM. 
;WRITE:. ONTO DISK. 
; I NCREMEN f i1EM P·IT~. 

; KEJ:::.P WRI"IING • 
; HEAD DIS~;:: :;.:;-rATU:3. 

« 

« 

IF INlr~p AI\JD NCn DMt:'CNTL; If IN1ERI~UPT:::':; ALLOI,JED. « 
F.I .ENABLE AGAIN H;:::RE. 
ENDIF 

ANI OI..:[tH 
RZ 
CALL LRC.IK 
.jNZ WRErny 
CALL RECOY 
. ..IMP WRITE:: 

;LIST STATU:;:; CHECK RCJUT INE 

pm:;"] AT: CALL P::::;TAT 

MYI A,O 

IF TARDLL OR RDYLO 

; LOOK AY 1HESE BI1::::;. 
;ReTURN IF NO ERR. 
;C.~CK/CORRLCT SEEK ERR. 
;TRY TO WRITE AGAIN. 
;CHECK FOH ABORT 
;RETRY WRITE AGAIN. 

;RETURN STA1US ACTIVITY. 

• 
• 
• 

RNZ ( 
I:::.NlHF 

IF" FWYHl 
RZ 
ENDIF 

; INVERT 1"1 

PUNCH AND ReADER ARE NOT SUPPORTED. 

PUNCH: 
READER: RET 
; 
(: PSTAl - PfUNT£::R ::;:; TA TU::::; CHECK nOIJ"rINE. 
· • 
PSTA'r= 
· 7 

IN 

IF NOT 1ARDEL 
ANI LRBIT 
ENDlf 

I r:' TARD£::L 
ANI }31H 
XRI 81H 
£::NLII F 

( 

• 



• FD18 C9 

• 
• 
c 

c 

c 

( 

( 

c 

• 
• 
• 

FTI19 CD:l.4F[I 

FD1C CA:l.9FD 

FD1F 7"';':.1 
FD20 D30:':: 
FD22 C9 

RET ~RETURN TO CALLLR 

WRITE A CHARACT~R ON LIS1ING [lEVIC~. 

LIST: 
IF LSTNUL 
i"IVI A.O[lH 
CMP C 
,JZ LINUL 
E::NDIF 

H:" LSTF-'AG 
MVI A.OAH 
CMI-' C 
,JZ L I NUL:::: 
MOV A.C 
cpr OCH 
RZ 
ENDIF 

LTBSY= CALL PS'"AT 

Ir TARDEL OR RDYLO 
,JNZ LTmw 
ENDIF 

;IF NULLS OR PAGING. 
; IF IT"'!::; A CR, 
; THEN HOF' OUT TO 
;NULL ROUTINE. 

; IF F'AGINCi 
; GET ALI NEFT::C[I 
; DOE!::; IT I"IA -I CH"'? 

; LOt];:' T ILL LOW. 

IF NOT TP.RDEL AND rmYHI 
,Jl LrBSY ;LOOP TILL IHI3H. 
ENDIF 

MOV 
OUT 
RET . , 
IF 

LINUl= F'U!:;;H 

A.C 
LDATA 

L!:nNUL 
B 

; (,ET [tAl A BYTE. 
;PFHNT I r. 
.RETURN FROM LIST • 

; I r" L I !:::T NULL!::; 
; !3AVE BM::. 

1"1 V I £I, (LNULL ANLI OFf- H ) + 1 ; GET NULL C:I]UN'r 
LINUL1: 

LINUL:~:: 

C(~LL 

1"1 V I 
DCR 
,JNZ 
.JMP 
ENDIF 

IF' 
PU!:;:;H 
LDA 
INR 
STA 
cpr 
1"1 V I 

LTBSY 
C.O 
B 
LINULl 
LINUL:2 

LSTPAG 
B 
LFCNT 
A 
LF-CNT 
LINCNT-(LINCNT/l1) 
B,1 

,JNZ NOT£OP 
XF~?"1 A 
S"I"A LFCNT 
MVI B, (LINCNT 111 H .. 1 

NOTEOP: MVI C.OAH 
- LSTF'A 1: CALL L TBSY 

DCR B 
..JNZ U;:;TPA1 
ENDIF 

IF 
L I NUL2 : r::'oP B 

I"IOV A. C 
RET 

; pnINT (cn F IR!3T). 
; GET NULL CH{4H. 
;DECREMENT COUNTER. 
; DO NEX"l NULL. 
;EXIT THE ROUTINE. 

;IF LIST DEV. PAGING. 
; !3AVr:: B. C PAIn 
;GET LIN~-FEED COUN1". 
; I NCREt"1ENT I r. 
; SP.vE IT Bt.)C!=::. 
;END OF PAGE? 
; !:;;ET UP I::-OH 1. LF". 
;HOP IF NOT £NO. 
;SET LF- COUNT = O. 

; DE TWEEN PAGE!::;. 
;GEr LINE "FeED CODE. 
;PRINT LINE-FELD. 
;DECREMENT LF COUNTER. 
;DO NEXT LINE FEED? 

; I F NULL~:; OR PAG I Nt;, 

; RESTORE. A. 
;RETURN FROM LIST. 

f 

« 

« 

( 

( 

• 
(' 

I ( 

( 

c 

( 

c 

t 

• 
• 



I 
FD22 -

• 
• 
• FD23 

FD24 
C FD2~i 

I 

C 
FD27 

• 
FD29 

C FD2A 

C 
FD2B 

( F"D2F 
FD:33 
FD34 

• FD35 
FD36 
FD37 

C 
FD:38 ..:: 

;1 FD38 = 
FD38 
~DB8 

• FDD7 
FDEF" 
FEOE 

c: FE26 
F'E4~, 

FE5D 
C FE7C 

i-E94 = 
015C = 

• FE94 

• FD22 
FD22 

• 
• 
• 

ENDPROG EQU 
· , 

$--1 ; END I NG ADDF<ESS. • 
; NOTE: AS THEHE ARE ONLY S I X ( 6 ) Sl:::CTORS AVA I LABLE r OR CD I O~; • 
; THE S£COND SYSTEM TRACK (1), THE LAST ADDRES;S BEFORE TH 1 S PO I N 
; SHOULD BE. NO GREATER THAN 1 HE CD I OS S1-ART 1 NG ADDRE::;;::; -I O::;;:7r (H 
; THIS WILL NORI"IALLY BE XDIF (HEX). • 

· BIOS , 

TRK: 
SECT: 
DMAADD: 

SCRATCH 

DS 1 
D· ... -.:;. 1 
DS 2 

AREA. 

; CURRENT THACK NU~1BER. 

;CURRENT S~CTOn NUMB~R. 
; D I S;K 1 RANSFER Al.)l)RE:SS. 

I 

; THE NEXT SEVERAL BYTES, Dt:":TI.JEEN SlAHTZ AND 
; ENDl, ARE SET TO ZERO A r COLD BOOT fU1E. 
· , 
STAR1Z: 
· , 
DISKNO: DS 
· , 

2 

; SPECIAL FLAGS. 

HLSf'-: DS 
l.FCNT: ns 
· , 

1 
1 

;SlART OF ZEROED AREA. 

;DISK NUMBl:::F< 

; HEAD--LOAD SELEC"I FLAG. 
;PAGING LINE-FEED COUNT. ( 

; TRl AB - DISK lRAC.( -fABLE' - PRESENT POSITION OF 
HEADS FOR UP TO 4 DRIVES. 

; 
TRTAB: 
DHVI,LG= 
DENS: 
ERCNT: 
SERCNT: 
LATCH: 
CLATCli: 
· 7 

ENDl 
· , 
BEGDAT 
DIRBUF: 
ALVO: 
CSVO: 
ALV1 : 
CSV1: 
ALV2: 
CSV2: 
ALV3: 
CSV3= 
ENDDAT 
DATSIZ 

DBUFF: 

OS 
DS 
DS 
DS 
D8 
DS 
DS 

EfJU 

EQU 
DS 
OS 
DS 
DS 
OS 
DS 
D· ... .;:. 

DS 
LIS 
El:"JU 
E:::QU 

DS 

ORO 
END 

4 
4 
1 
1 
1 
1 
1 

:j; 

$ 

120 
31 
24 
31 
24 
31 
24 
31 
24 
$ 

$-Bt::GLlAT 

128 

E.:ND ..... nOG 

; DRIVE DI::NSITY FLAI:::;S. • 
;CURRENT DRIVE DENSITY VALUE. 
;ERROR COUNT FOR RETRIl.:S. 
; St:::EK RETRY COUN r:'::R. • 
;NEW COD~ FOR LATCH. 
; CURRENT com:: I N LATCH. 

;DIRC:Cl0RY DUFFER 
c 

; TOTAL SIZE OF DISK .'·AI-~M S;TORAG 
c: 

;128 BYTE Dt:":NSITY SELECT BUFFER 

; [;J-IOt.J ACI UAL E::ND I NO ADDRESS; 0'1.': 
"J!;I () S 

• 



• 
• 
• 

• 

( 

( 

c: 

( 

t 

" 
• 
C-

Ie 

• 
• 
• 
• 

( 

B)TYPE 2DBOO1'64.PRN 

0000 = 
FFFF = 

0040 = 
0000 :::: 

0000 = 
0000 = 
0000 = 
FFFF = 
0000 = 
001A = 
001A -
OOFS :::: 

OOEO :::: 

TAHBELL E.LECTRONICS; CP/M COLDSTAFn LOAlJEH 
VERSION OF 7-31-"(;:0. 

• 
;-----------------.----------------------------------------------

Modified f~r DMA Control - 1-5-80. ( 
Modified for reading larger bios from TRK 1 - 6-!5·-(:(). 

; Modified for Tarbell CPU Card 7-3-80. 
; G.W.Mulchirl c 
; Tarbell ~lectronics 
; --------_ .. _---_ .. _ .. -_._-_._-- --_. __ ._-_ ... _ .... _ .... _---_ .. _--_._ ............ _-_ .. _--_ . .-._ .. _-.. __ .. _. 

CoPYright (c) 1980 Tarbell Electronics • 
· • 

• ;******~********************~********************************** 

** NOTE ** ( 
======:..:====..;::== 

The equate fo ... · Double Den$ib" (DOLlBDEN) ,nu$t only to..::- .-
; * set tr'ue for' a disk whi ch is f':'J'ma tted in doub 1 e dens i ty c,n 1 
;* and one which ·· ... c'u wish to put an (.per·ating systeul .. H) to. 
;* Otherwise. leave it false if ","ou ar'e buildinE:l an c,per·ating. 
;* system on to a single density formatted disk. 
;* 
; *************** ***.-11'****-11.*.*******.1(.*.**.*-11.*.-11.** **-1:.*.******.*** .. **** *. 

· , 
; THIS PROGRAM IS LOADED AT LOCAl ION ZERO BY THL B001STRAP PkOG 

AND EXECUTED. ITS pu:~pm::;E IS 1'0 LOAD AND EXEC:U-fE THE CP/M .DC 
OPERATING S;YSTI:::':M AT THE TOP OF THE MEMm~Y IN USE .. 

· • 
FALSE.: 
TRUE 

f:.QIJ 0 
EQU NOT FALSE 

;DE::FIN~ VALLIE OF FALSE. 
;DEFINE VALIJE OF TRUE. 

( 

; ********* THIS IS THE AREA TO MAI<E_';::IJAhIGES IN *'**'********'*'11*4 
; ********* FOR DIFr-r::I~ENT SYSTEM CONFIGURATIONS ***-11.****.*-11.****-11.* 
· , 
MSIZE EGlU 
TAHBI:.:LL E.f~U 
DUBSID EQU 
-DELTA EQU 
DOUBDEN ~:QU 

DMACNTL EQU 
BASt::: EQU 
SPT EQU 
DDS EQU 
DISK EQU 

64 
FALSE 
FALSE 
FALSE:: 
FALSE 
TRUE 
0 
26 
26 
OF'SH 

;MEMOnV SIZE IN D~CII"IAL KB. • ; TRUE IF lISING TAI·\BBLLL CPU. 
; "fRUE FOR DOUBLE SIDED :3YSfEMS. 
;lRUE IF USING DELTA CPU CAHIJ « 
; T;,UE IF DOUB. DEN OI==*~. 
; TRUE IF USING or'1A CONTHOL 
; TARBELL 110 porus (00 (,r' 10 HEX) ( 
; NUMBER OF SECTOHS PER TRACK. 
;sectClrs in t'-'k 1 , (Range - 26. tc. 51) 
; DISI< POHT BASE.: A[JDRES~}. C. 

;*******************************~**************************-*** • If- TARBELL 
10 EQU BASE ; i Ic, ftc,rts on tar'be 11 ,;:pu .. 
MMt:::NB EQU 10+10 ;memory mana!::lement ~nable J-'or·t. C 
MEMMAG EQU BASE+32 ; memor'Y filanagelTJe n t por·t. 

ENDIF • ADRO EQU OEm'l ;DMA ADDHE~";S POHT. 



.-

00E1 = "'ICTO EQU OE1H ;DI"IA WORD COUNf PU:":I. • 00E8 = CMNU EQU 0E.81l ;m1A COMMAND PORT. • 00F8 = DCOM EI:;',!U DISK ; COMMAND PORT. 
00F8 = DSTAT EQU DISK ; t~'l A'rus POR1. 

e 00F9 = TRACK EG'1U [IISK+1 ; TRACK PORT. • OOF-A = SECT EQU DISK+2 ;SE::CTOR PORT. 
OOFB = DATA EQU DISK+3 ; DATA PORro • OOFC = WAIT EQU DIS;K+4 ;'..JAIT POFn. 1-
00Ft.:: = DCONT EQU DI81<+4 ; CON'n~OL PORT. 
oor~D = DMACHK EQU DISK+5 ;[tMA CI-lEt:.< PORT. e OOFF - PANEL EQU OFFH ; fr'ont panel machines. C-
BOOO = CBASE EG'~U (MSIZE::-20>*1024 
E400 = CPMB EQU CBASE+3400H; S rAnT OF CP/M. 

C FAOO = DOOTE EQU Cr.'MD+ 1600H ; COLD BOOT ENTRY POINT. e: 
0019 = SDS EQU :25 ; a 1 wa· ... ·s 2!j sectc.r·s J~ c. r'ead in tr·k 1-
0033 = NSEClS E.:(~U SDS + DDS ; ::';CCTOR:~:; CW CP/M. • OOOA - nTCNT EQU 10 ; NUMBER OF F<E:l'F<YS. C-

· , 
0000 ORG 0 ; STAR1 OF LOADLR. • · I: , 

BOOT: 
IF TA.~BELL ; n- USING TAHBELL CPU 

C LXI D, 10001'~ ;COUNf=16, DAl'A BYTE == 0 
j\1VI C,MEMMAG AND OFTH 

MLOOP: MOV A,E ; GET ADDRESS VALLI!:::: 
ORA C ; MAKE I/O porn VALUE ( 
STA MOUT .. \-l ;MODIFY PORT ON nil:':: FLY 
MOV A,E ;GET INIT VALUE. 

C/ CMA ;FLIP IT FOR RAM ON CPU ( 
MOUT: OUl BASE ;PUT IT TO RAM ON CPU 

INR E ; BUJVIP DATA VALUE 
-(: DCR D ;DECHl::.ASE COUNT • ,.JNl MLOO:::' ; LOOP 16 TIMES. 

OUT MMENI.: ; ENABLE. MEMORY MANAGElvIENT. 
C £NDIF • · , 

IF- DELTA ;IF USING DELTA CPU. • MVI A,l ;GET A 1 IN HEG A. • OUT 9 . AND LIISABLE CPU ROM SLOT. , 
ENDIF • .-

0000 lEOA MVI E,RTCNT ;(;E.T m.::TFN COLINT. 
0002 310001 BLOOP: LXI SP,100H ;SET STACK POINTER. 

C OOO!:;. 2100E4 LXI H,CF'MD ;CP/M STARTS .IERE. C. 
0008 1633 MVI D,NSECTS ; Nl..IMBER OF SECrORS TO READ. 
OOOA OE02 MVI C,2 ;SECTOH NUMBL:R. 

C OOOC 0604 RNTRK: MVI B,4 ;FOR Hr:::AD LOAD. ( 
OOOE CD2900 RNSE::.C: CALL HEAD ; READ FIBST SEC1OR. 
0011 15 DCR D ;IF DONE, 

( 0012 CAOOFA ... IZ BOOT!:::. ;130 TO CP/I"i. C 
0015 0600 MVI B.O ;FOR NO HEAD LOAD. 
0017 OC INR C ; I NCRE::j\1ENT SL:C:TOR COUNl. 

C 0018 79 MOV A,C ; DONE WITH 
0019 FE1B SECCMP: CPI SPT+l ;THIS TRACK'? 
001B DAOEOO ... Ie I1NSEC ;IF NOT, READ NEXT SECTOR. 

C · • , 
IF DOUBDEN AND N01' DUBSID 
MVI A.DDS + 1 ; nUlfiber- of sector-$ tel r'ead ,;'0 tt"'k 2. 

C srA SECCMP+l ; mod if' ... ' sec. tC.I· c("ml-'ar'e value. • MVI A.S ;GET SET DOUBLE DENSI ry CODE 
OUT WAIT ;SET LATCH FOH D. DEN:::; r TY • ENDIF 

· , 
IF NOT DUBSID 

C- OOlE 3E5B MVI A.5BH ; STEP COMMAND. 
no':;:OO rt3F8 OUT DCOM ; ISSLlE.. IT. ._--- .--.~.~.~~. ---



~ 

0022 DBFC IN WAIr ;WAIT UNTIL DONE. 
e f:.NDIF e-

IF DUBSID ; H- DOUDLE SI m; .. D SWSl E.I"I. • MVI A,40H ;SIDE SELEcr COMMAND. • OUT DCONT ; ISSUE IT. 
£NDIF • I 

0024 OEOl MVI (:,1 ; SECTOR NUME.:E.n. 
0026 C30COO ..JMF' HNTRK ; READ NEXT n~ACK. .. ( 

READ: 
IF DMACNTL ;IF USING DMA CONlHOL. • 0029 3E41 MVI A,41H ;8ET UP FOR CHAN 0 REI.:~. C 

002[1 D3EE: OUI CMND 
0020 3E7F MVI A,7FH ; COUNT FOR i· .... ·' .. · £oc- BYT~S 

t 002F D3l::1 OUT l.JelO • 0031 3E40 MVI A,40H ; READ COI"IM{4ND 
0033 D3£1 OUT WC10 • 0033 7D MOV A,L ; 13Er LOW ADDF<ESS BYTE 
0036 D3EO OUT Anno 
0038 7C 1'10 V A,H ;I-IIGH ADDRESS BYTE 

C 0039 D3EO OUl ADRO C 
£NDI;":" 

( 003B 79 MOV A,(: ; SECTOR IN A. .-
003C D3FA OUT :3I::::CT ;SET SECTOR r:::I::::GISTER. 
003E 3E88 MVl A,8E:H ; COl1MAND FOR HEAD. 

t: 0040 BO ORA B ; GE r HEAD LOAD BI r. ( 
0041 D3F8 OUT LlCOM ; ISSUE COMMAND. 

ft , 
.~ IF NOl DMACNTL;IF NO"'! USING DMA CON"fROL. c: 

RLOOP: IN ~JAIT ;WAIT FOR DRQ. 
ORA A ; :;:;E.T FLAG~;. 

( ,.JP CHECK ;..JUMP IF DONE. .~ 
IN DATA ; READ Dl-nA. 
MOV M,A ;PUT IN MI::::MOrw. 

( INX H ; INCREMENl POINTER. « 
... IMP RLOOP ; LOOP UNTIL DONE:::. 
~NDIF 

t . .' , 
IF DMACNTL 

0043 DBFD SLOPP: IN DMACHK ; CHECK DMA STAfUS « 0045 07 RLC . BIT 7 .' , 
0046 DA4::::00 ..JC SLOPP ; LOOP If;' CARRY 
0049 C!:i PUSH E' " ; SAVE.: [l,C PAIR 

C 004A 018000 LXI B,128 ; COUNT SET FOR 128 BYTES .' 004D 09 DAD -B ;AD..JUST H,L BY 12(: BYTES 
0041::: Cl POP B ; RESTORE BC 

( ENDIF • . , 
004F DBF8 CHECK: IN DSlAT ;RE.AD STATUS. 

C' C OO!;:H E69D ANI 9DH ; LOOK AT cr~ROR BI r:::>. 
0053 C8 RZ ;OK IF ZERO. 
0054 lD DCR E ; DECREMENT RETRY COUNT. 

C 0055 C20200 ..JNZ E:LOOP ;TFW AGAIN IF N01 ZERO • C 
0058 2F CMA ;fliF' for fr-ont p"lI.nel 
0059 D3FF OUT PANLL ;sl"toUJ error- cClde frclllI flcll-'F'Y. • 005B C35BOO H£R~: ..JMP HERE ; LOOP. • 
007D ORG 7DH ;PUI ..JUMP HERe. 

•• • IF DOUBLIEN AND NOT DUBSID ; IF RUNNING J)OUBU:: DLN~ 
RST 0 ;DO r:::ESfART 0 • DB OLlDH ;TH1S BY1E 1'1UST BE !-JERE::: IF J)(lUB DEN. t 
DB 0 ;THIS BYTE UNUSED 

- --" - . ----" ~~ 



• 
• . , 

ENDIF 

IF- 00U80EN ANO OUBSID 
RST 0 
DB om:., 
OB 0 
ENOIF 

IF NOl OOUBOEN AND NOT DUBSID 
007D C7 

C 007E E5 
007F 00 

RST 0 ;DO WARM BOOT WITH RST INsr. 

« 

0080 

. , 

OB 01.5H 
DB 0 
ENlIIF 
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t 2370 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
-Fl00~3000~00 
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._- I 2AB 1 0:;::64. HEX 

t ', --R2:';i:;::0 ., .'L .JI ",f-o ::!> ("0 S 
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2:::::00 0000 
-0940 

( 0940 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
0950 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
0960 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

( 0970 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
0980 00 00 00 00 00 00 00 00 00 OA 54 61 72 62 65 6C 
0990 6C 20 36 34 4B 20 43 50 40 20 32 2E 32 on OA 41 

t 09AO 75 74 6r 2D 53 65 6C 65 63 74 20 76 65 72 20 6F 
09BO 66 20 31 31 20 34 20 38 30 00 31 80 00 3£ 03 03 
09CO 00 03 02 8E 11 03 00 03 02 21 B4 FA 22 01 FA C3 « 09DO co F9 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
09EO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
09FO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 · -

• ·-Dl.FOO 
lFOO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
lFl0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

• lF20 00 00 00 00 00 00 00 00 00 O(~ 00 00 00 00 00 00 
lF30 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
lF40 AF 32 03 00 32 04 00 06 11 21 27 FD 77 23 O~ C2 

• lF50 CC F9 OB 01 21 08 £4 7£ 23 87 CA lD F8 4F CD 5C 
lF60 FB C:3 [17 F9 00 00 00 00 00 00 00 00 00 00 00 00 
1~/0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

• lF80 C3 3A E4 C3 EF FA C3 44 FB C3 51 FB C3 5C FB C3 
lF90 19 FO C3 13 FO C3 13 FO C3 F4 FB C3 67 FB C3 FA 
lFAO FB (:3 68 FC C:::: 7:::: FC C3 9D FC C:3 F2 FC C3 OC FD 

• lFBO C3 6D FC 97 FA 00 00 00 00 00 00 38 FD 76 FA D7 
-D 
I~CO FO B8 FO 97 FA 00 00 00 00 00 00 38 FD 76 FA OC 

• lFDO FE EF FD 97 FA 00 00 00 00 00 00 38 FD 76 FA 45 
:7.!!::: F=:[I 71::.. FA 7(,: 
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lFFO FE 5D FE 00 97 FA lA 00 03 07 00 F2 00 3F 00 CO 
• 2000 00 10 00 02 00 01 00 00 33 00 04 OF 00 ED 00 5F 

2010 00 CO 00 18 00 02 00 01 07 00 13 19 05 08 11 17 
2020 03 09 OF 15 02 08 OE 14 lA 06 OC 12 18 04 OA 10 

• 2030 16 32 34 FD 3A 24 FD D3 FA 2A 25 FD AF D3 EO 79 
2040 D3 F8 7B 3D D3 El 7A D8 El 7D D3 EO 7C D3 ~O 3E 
2050 41 D3 EO CD 'lE FC BO D3 Fa D5 'lA E6 3F ~7 19 D1 

• 2060 3E 20 3D C2 E2 FA DB FD 07 DA ~6 FA DB F8 C9 31 
2070 80 00 OE 00 CD 67 FB CD F4 FB 21 00 00 22 2F FD 
-D 

C 2080 22 31 FD 06 11 OE 02 21 00 ~4 22 2b FD CD 68 FC 
2090 C5 CD 9D FC C1 C2 3E FB OC 05 C2 OA FB 3E C3 32 
20AO 00 00 21 03 FA 22 01 00 32 05 00 21 06 EC 22 06 « 20BO 00 21 80 00 22 25 FD 3A 04 00 4F C3 00 E4 CD 87 
20CO FC C3 EF fA CD 4C FB 3E 00 C8 2F C9 DB 00 £6 01 
20DO C9 CD 4C FB CA 51 FB DB 01 E6 IF C9 DB 00 E6 02 

• 20EO CA 5C FB 79 D3 01 C9 21 00 00 79 FE 04 DO 21 27 
20FO FD 7E 5F 16 00 21 2B FD E5 19 DB F9 77 79 5F El 
2100 19 7E D3 F9 79 32 27 ~D 87 87 87 87 32 36 FD 21 

C 2110 2F FD 06 00 09 7E B7 FA CO FB E5 3A 36 FD D3 FC 
2120 3E 01 32 24 fD CD ~4 FB 2A 25 FD E5 21 94 f'E 22 
2130 25 FD CD 9D FC £1 22 25 FD El 3A 12 FF F6 80 77 
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2140 01 12 00 ~6 12 B7 21 78 FA CA CD FB 09 ~B lA 13 •••••• !s •••••••• 
2150 32 33 FD D5 CD £7 FB Dl 01 08 02 lA 77 13 23 O~ 23 •••••••••• w.#. 

t 2160 C2 DB fB 09 73 23 72 2A 27 FD 11 38 FA 29 29 29 •••• s#r*~ •• 3. ») 
2170 29 19 AF C9 OE 00 3E 01 D3 F8 2A 36 FD IC £6 B7 > ••••• > ••• *6. : •. 
2180 67 C3 OF FC BC 3~ FF C2 OB FC 2F 32 29 FD C9 7U s •••• > ...• /2) •• } 

.( 21';;-'0 :32 :37 FD CD 04 FC ~:A :33 FD OF D2 2B FC 79 r:,£ 01 27 •••• : :3 ••• + ....... . 
21AO DA 2B FC 3A 37 FD F6 08 C8 30 FC 3A 37 FD ~6 F7 .+.=7 •••• 0.:7 ••• 
21BO 32 37 FD D3 FC 79 32 23 FD C3 47 8E OA 32 35 FD 27 ••• v2# •• O>.25. 

f 21CO DB F9 B8 C2 48 FC Cl C9 78 U3 FE 3E lD D3 F8 CD •••• H .•• x •. > •••• 
21DO E6 FA E6 91 CA 46 FC 3A 35 FD 3D C2 3D FC C1 C~ ••••• F.:5.=.~ ... 
21EO CD B7 FC Cl 79 C3 39 FC 79 32 24 fD C9 69 2C 7A •••• v.9.v2$ •• i.z 

(: 21FO B:3 CE: EB 09 t:.E 26 00 C9 60 69 22 23 FD C9 3A 29 •••• ni\( •• " i "i'~ •• : ) 
'-D 
2200 FD B7 CA 94 FC 2F 32 29 FD DB ~9 D3 fB 8C 15 D3 

( 2210 F8 CD C6 FA DB F8 E6 20 3E 04 CO 97 C9 3E OA 01 
2220 DO 80 11 80 40 CD B1 FA E6 9D C8 CD C5 FC C2 9F 
2230 FC CD B7 FC C3 9D FC OE 6~ CD 5C F8 CD ~1 FB F~ 

• 2240 03 CO C3 ~F FA E6 10 C2 CF FC 3A 34 FD 3D C9 21 
2250 F9 F9 01 DO C4 11 06 40 CD BC FA 87 CA E5 FC CD 
2260 F4 FB C3 ~9 FC DB FA D3 F9 3A 23 FD CD 39 FC C3 

C 2270 CA FC 3£ OA 01 DO AO 11 80 80 CD 81 FA E6 FD CO 
2280 CD C5 FC C2 F4 FC CD B7 FC C3 F2 FC CD 14 FU 3L 
22?0 00 C8 2F C9 DB 02 E6 02 C9 CD 14 FD CA 19 FD 79 

C 22AO D3 0:3 C9 00 00 00 00 00 00 00 00 00 00 00 00 00 
22BO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
-D 

( 22CO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
22DO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
22EO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

I 22FO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
2300 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
2310 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

• 2320 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
2330 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
2340 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

• 2330 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
2360 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
2370 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 · -. 
-F 1 00, :3000. 00 
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N€XT PC 
• 2~·::C)0 0000 

._ ...•. ]:J:I: 

[1900 
• 0900 IE OA 31 00 01 21 00 E4 16 38 OL 02 06 04 CD 29 

0910 00 15 CA 00 FA 06 00 OC 79 FE lB DA OE 00 3E 5B 
0920 [13 F8 DB FC OE 01 C3 OC 00 3E 41 D3 E8 3L 7F 03 

I 0930 El 3E 40 D3 El 70 03 EO 7C D3 ~o 79 03 FA 3~ 88 
0940 BO D3 FO OB fD 07 DA 43 00 C5 01 80 00 09 Cl DB 
0950 F8 E6 9D C8 10 C2 02 00 2F [13 FF C3 38 00 00 00 

• 0960 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
0970 00 00 00 00 00 00 00 00 00 00 00 00 00 C7 E5 00 
0980 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

f 0990 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
09AO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
0980 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

( -0 
09CO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
09DO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

( 09EO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
09FO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
OAOO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 « OA10 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
OA20 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
OA30 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

f OA40 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
OASO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
OA60 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

( OA70 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
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FFFF = 
0000 = 

0014 = 
0000 = 
0000 = 
FFFF = 
0000 = 
0000 = 
0000 = 
0000 = 
0000 = 
0000 = 
0000 = 
0000 = 
0004 = 

0000 = 

0000 = 
0001 = 
0000 = 
0000 = 
0002 = 
0002 = 
00(13 = 
0000- = 
0000 = 
0000 = 
nI"l4";" = 

CP/M BASIC INPUT/OUTPUT OPERATING SYSTEM <BIOS) 
TARBELL ELECTRONICS 
2.2 VERSION OF 2-19-80 
CHANGED SIGN-ON FOR CPM 2. 2 2-19-80 -

; THIS MODULE CONTAINS ALL TI-IE INPUT/OUTPUT 
ROUTINES FOR THE CP/M SYSTEM, INCLUDING 
THE DISK ROUTINES. . , 
THIS SECTION DEFINES THE I/O PORTS AND 

; STATUS BITS. BY SETTING THE PROPER VALUES 
FOR THE EQU STATEMENTS, THE I/O MAY BE 

; AUTOMATICALLY RECONFIGURED TO FIT MOST 
SITUATIONS. THE: TRUE AND FALSE ONES 

; CONTROL CONDITIONAL ASSEMBLIES OF DIFFERENT 
SECTIONS OF I/O ROUTINES TO FIT DIFFERENT 
INTERFACE REQUIREMENTS. 

TRUE 
FALSE 

EQU OFFFFH 
EQU NOT TRUE 

;DEFINE VALUE OF TRUE. 
;DEFINE VALUE OF FALSE. 

;*************************************************** 
;*** THIS BEGINS THE AREA WHICH REQUIRES CHANGES *** 
;*** FOR DIFFERENT CONSOLE I/O SYSTEMS *** 
;*************************************************** 

• 
c 

« 

• 

• 
MSIZE 
INTRP 

EQU 20 
EQU FALSE 

;MEMORY SIZE IN KBYTES. « 
STD 
MSI02 
DELTA 
ISI02 
TUART 
VIDEO 
OTHeR 
SOLOS 
DUBSID 
SPOOL 
NDISK 

EQU FALSE 
EQU TRUE 
EQU FALSE 
EQU FALSE 
EQU FALSE 
EQU FALSE 
EQU FALSE 
EQU FALSE 
EQU FALSE 
EQU FALSE 
EQU 4 

IF VIDEO 
OUTADDR EQU 0 

ENDIF 

CSTAT 

CCOM 
CDATA 
CONUL 
CNULL 

LSTAT 
LCOM 
LDATA 
LSTNUL 
LNULL 
LSTPAG 

If" NOT SOLOS 
EQU 0 
ENDIF 

EQU 0 
EQU 1 
EQU FALSE 
EQU 0 

E(;"~U 2 
EQU 2 
EQU 3 
EQU FALSE 
EQU 0 
EQU FALSE 

;TRUE IF INTERRUPTS ALLOWED. 

;TRUE IF STANDARD I/O. I: 
;TRUE IF MITS 2SIO. 
;TRUE IF USING DELTA PRODUCTS CPU. 
;TRUE IF IMSAI SIO-2. I' 
;TRUE IF CROMEMCO TUART. 
;TRUE IF USING A MEMORY MAPPED VIDEO. 
; TRLIE IF SOMETHING ELSE. • 
;TRUE IF PROC TECH SOLOS. 
;TRUE FOR DOUBLE SIDED DRIVES. 
; TRUE I F US I NG KLH SPOOLER. (' 
; DEFINES THE NUMBER DRIVES IN SYS;TEM. 

;IF USING A VIDEO BOARD 
;PUT OUTPUT ADDRESS HERE 

;IF NOT PROC TECH SOLOS, 
;CONSOLE STATUS PORT. 

;CONSOLE COMMAND PORT. 
;CONSOLE DATA PORT. 
; CCINSCILE NULLS? 
;CONSOLE NULL COUNT. 

;LIST STATUS PORT. 
;LlST COMMAND PORT. 
;LIST DATA PORT. 
;LIST DEVICE NULLS? 
;LIST NULL COUNT. 
;LIST DEVICE PAGING? 
= I T 1\11=9. PER PAI-it::::_ 

e\ 

(\ 

« 
« 

• 



• 

c 

( 

(' 

t· 

( 

• 

0008 = 
0001 = 
0000 = 
0000 = 

0000 = 
FFFF = 

00F8 = 

00F8 = 
OaFS = 
00F9 = 
OOFA = 
OOFB = 
OOFC = 
OOFC = 

OOOA = 

0001 = 
0002 = 

HLAB EQU 8 
STPRAT EQU 1 
DUAL EQU FALSE 
PERSCI EQU FALSE 

; E: FOR HD LD AT BECi OF SEEK. 
; RATE 1=c.MS, 2=10MS, 3=20MS. 
;TRUE IF DUAL DRIVE. 
;TRUE IF FAST SEEK (PERSCI). 

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

RDYLO 
RDYHI 

CSTAT 
KBD 
CLRSCR 
SCRN 

DISK 

DISK 

DCOM 
DSTAT 
TRACK 
SECTF' 
DDATA 
WAIT 
DCONT 

RTCNT 

CI:::BR 
CPTR 

CKBR 
CPTR 

CKBR 
CPTR 

CKBR 
CF'TR 

CKBR 
CPTR 

EI~U STD OR SOLOS OR OTHER ; STATUS READY WHEN LOW. 
EQU NOT RDYLO 

IF SOLOS 
EQU OFAH 
EQU OC02EH 
EQU OCOD5H 
EQU OC054H 
ENDIF 

IF NOT SOLOS 
EQU OF8H 
ENDIF 

IF SOLOS 
EQU OESH 
ENDIF 

EQU DISK 
EQU DISK 
EQU DISK+1 
EI:;lU DISK+2 
EQU DISK+3 
EQU DISK+4 
EQU DISK+4 

EQU 10 

IF STD 
EQU 00000001B 
EQU 10000000B 
ENDIF 

IF MSI02 
EQU 00000001B 
EI:;lU 00000010B 
ENDIF 

;IF PROC TECH SOLOS, 
;CONSOLE STATUS PORT. 
;SOLOS KEYBOARD. 
;CLEAR SCREEN. 
;SOLOS OUTPUT. 

;IF NOT PROCTECH SOLOS, 
;DISK BASE ADDRESS. 

;IF PROC TECH SOLOS, 
;DIFFERENT DISK PORTS. 

;DISK COMMAND PORT. 
;DISK STATUS PORT. 
;DISK TRACK PORT. 
;DISK SECTOR PORT. 
;DISK DATA PORT. 
;DISK WAIT PORT. 
;DISK CONTROL PORT. 

;RETRY COUNT. 

;IF STANDARD I/O, 
;KEYBOARD READY BIT. 
;CONS OUTPUT RDY BIT. 

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

IF ISI02 OR DELTA 
EQU 00000010B ;KEYBOARD READY BIT. 
EQU 00000001B ;PRINT READY BIT. 
ENDIF 

11-::° TUART 
EQU 01000000B 
EQU 10000000B 
ENDIF 

IF SOLOS 
EQU 000000018 
EQU 10000000B 
ENDIF 

;IF CROMEMCO TUART, 
; .:::EYBOARD READY BIT. 
;PRINT READY BIT. 

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

; IF SOMEn·LINC;.~ELaE.L 
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• 
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000:3 = 
0000 = 
3400 = 
3(:06 = 
4AOO = 
0004 = 
002C = 

4AOO C39C4A 
4A03 C3EF4A 
4A06 C3484B 
4A09 C3514B 
4AOC C35D4B 
4AOF C30B4D 
4A12 C3164D 
4A15 C3174D 
4(%18 C3A34B 
4A1B C3684S 
4A1E C3A54B 
4A21 C3FB4B 
4A24 C3064C 
4A27 C32D4C 
4A2A C3B14C 
4A2D C3044D 
4A30 C3004C 

CKBR 
CPTR 

LRBIT 

EQU 00000010B H(EYBOARD READY BIT. 
EQU 10000000B ;PRINTER READY BIT. 
ENDIF 

EQU CPTR ;LISTER READY BIT. • 
IOBYTE 
CBASE 
CPMB 
BDOS 
BIOS 
CDISK 
NSECTS 

EQU 3 ;ADDRESS OF I/O BYTE. « 
;BIAS FOR LARGER THAN 20K. 
;START OF CPM 2.0 

EQU (MSIZE-20)*1024 
EQU CBASE+3400H 
EQU CPMB+80~.H ;START OF BDOS 2.0. , 
EQU CPMB+1600H ;START OF CBIOS 10. 
EQU 4 
EQU 44 

;LOCATION 4 IS CURRENT DISK. 
;NUMBER OF SECTORS IN IT. C 

ORG BIOS ;START OF CSIOS STRUCTURE. 

I/O . ..JUMP VECTOR 
; THIS IS WHERE CPM CALLS WHENEVER IT NEEDS 
; TO DO ANY INPUT/OUTPUT OPERATION. 

USER PROGRAMS MAY USE THESE ENTRY POINTS 
; ALSO, BUT NOTE THAT THE LOCATION OF THIS 

VECTOR CHANGES WITH THE MEMORY SIZE. 

.JMP BOOT 
WBOOTE: . ..IMP WBOOT 

... IMP CONST 

.JMP CONIN 

... IMP CONOT 

.JMP LIST 

... IMP PUNCH 

... IMP READER 

... IMP HOME 

.JMP SELDSK 

... IMP SETTRK 

.JMP SET SEC 

... IMP SETDMA 

.JMP READ 
... IMP WRITE 
.JMP PRSTAT 
... IMP SECTRAN 

;FROM COLD START LOADER. 
;FROM WARM BOOT. 
;CHECK CONSOLE KB STATUS • 
;READ CONSOLE CHARACTER • 
; WR I TE CON~;OLE CHARACTER • 
;WRITE LISTING CHAR. 
; WR I TE PUNCH CI-IAR • 
;READ READER CHAR. 
;MOVE DISK TO TRACK ZERO . 
;SELECT DISK DRIVE • 
;SEEK TO TRACK IN REG A • 
;SET SECTOR NUMBER. 
;SET DISK STARTING ADR • 
; F~EAD SELECTED SECTOR • 
;WRITE SELECTED SECTOR. 
;LIST STATUS CHECK • 
; SECTOR n~ANSLATE ROUT I NE • 

; THESE ENTRY POINTS ADDED BY TARBELL ELECTRONICS. 

. , 

IF SPOOL 
DB OFFH 
J)W LTBSY 
OW LTBSY 
J)W LTBSY 
DW LTBSY 
ENDIF 

;IF USING KLH SPOOLER. 
;FLAG FOR SPOOLER. 
;LISTER STATUS LOCATION 
;FOR SPOOLER - -
;1 DON'T KNOW WHY IT'S 
;HERE 4 TIMES EITHER. 

THIS SECTION DEFINES THE THE DISK PARAMETERS 
; NOTE: 

IF YOU HAVE THE MACRO ASSEMBLER (MAC) FROM 
; DIGITAL RESEARCH, YOU MAY ELIMINATE THIS SECTION 

STARTING AT **AA** TO **BB** AND USE THE MACRO 
FILE "DISKDEF" TO CUSTOM TAILOR YOUR SYSTEM TO 
ALLOW DIFFERENT TYPES OF DRIVES OR MORE THAN 4 

; DRIVES. 

• 

• 
• 
t: 

( 

( 

« 
c 

• 
4A33 = DPBASE EQU $ ;BASE OF DISK PARAMETER BLOCK 

;TRANSLATE TABLE • 4A33 824AOOOO DPEO: DW 
4~~7 nnnnnnnn OW 

XLTO,OOOOH 
OOOOH, OOOOJ-L .. -__ ;~CBBIc;:tI ~Rg~ 



4A:::;:B 2A4D734A 
4A3F C94DAA4D 

4A43 824AOOOO 
4A47 00000000 
4A4E{ 2A4D734A 
4A4F F84DD94D 

4A!53 824AOOOO 
4A57 00000000 
4A5B 2A4D734A 
4A5F 274EO:34E 

4A63 824AOOOO 
4A67 00000000 
4A6B 2A4D7:34A 

( 4A6F 5~:04E:37 4E 

c 

(. 
4A73 = 
4A73 lAOO 
4A75 0'-' . .:, 

4A76 07 
4{~77 00 
4A78 F200 
4A7A :::;:FOO 
4A7C CO 
4A7D 00 
4A7E 1000 
4(.·~80 0200 

4A:32 = 
4A82 OlC)70Dl:;:19 
4A87 050Bl1170:;: 
4A8C 090F 15020:3 
4A91 OE141A060C 
4A96 1218040Al0 

4A73 = « 4A82 = 

4A7::;:: = 
( 4A82 = 

4P.73 = 
4A:::~2 = 

( 

C 

• 4A9C 318000 

• 

DW 
DW 

DPEl : DW 
DW 
DW 
DW 

DPE2: DW 
DW 
DW 
DW 

· , 
DPE::::: DW 

DW 
DW 
DW 

DIHBUF.DPBO 
CSVO,ALVO 

XLT1,000OH 
OOOOH,OOOOH 
DIRBUF,DPBl 
CSV1,ALVl 

XLT2,OOOOH 
OOOOH,OOOOH 
DIRBUF.DF'B2 
CSV2.ALV2 

XLT:;:, OOOOH 
OOOOH,OOOOH 
D I RBUF , DPB:::: 
CSV3, ALV:3 

;DIR BUFF, PARM BLOCK 
; CHECK. ALLOC VECTORS 

;THE FOLLOWING DESCRIBES THE DISK PHYSICAL 
; NATURE, SUCH AS SECTORS/TRACK,DIRECTORY SIZE. 

DPBO EGJ.U $ ;ONE OF 4 DISK PARM. BLOCKS 

( 

DW 2c, ;SECTORS/TRACK ( 
DB .... 

.j ;BLOCK SHIFT 
DB 7 ; BLOCK JVIASK 
DB 0 ;EXTNT MASK t 

;SECTOR 
· , 
XLTO 

DPBl 
XLT1 

DPB2 
XLT2 

DPB3 
XLT:3 

· , 
BOOT 

DW 242 
DW 6:3 
DB 192 
DB 0 
DW 16 
DW .-. 

,(;. 

TRANSLATION TABLE 

EQU $ 
DB 1,7,13,19,25 
DB 5,11,17,23,3 
DB 9, 1 5 , 21 , 2. :;:: 
DB 14,20,26.6,12 
DB 18,24.4,10.16,22 

EG!U DpBO 
EQU XLTO 

EQU DPBO 
Et:;:!U XLTO 

EGJ.U DPBO 
EQU XLTO 

; DISK S I Z E .- 1 
;DIRECTORY MAX. 
;ALLOCO 
;ALLOCl 
;CHECK SIZE 
;NUMBER OF SYSTEM TRACKS 

;START OF TRANS. TABLE 

;EQUIVALENT PARAMETERS 
;SAME TRANSLATE TABLE 

THIS SECTION IS EXECUTED WHENEVER RESET AND RUN 
; I!:;; PUSHED, AFTER THE COLDSTAFn LOADER READS IN 

THE CPM SYSTEM • 

BOOT: LXI SP.80H 

IF INTRP 
EJ. 
ENDIF 

IF 

;SET STACK POINTER. 

;IF INTERRUPTS ALLOWED. 
;ENABLE THEM HERE. 

; IF STANDAFm IlQ2 

• 
• 
I 

f" ... 

c 
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• 
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• 
c 

c 

c 

( 

( 

( 

« 
( 

• 
c . ' 

4A9F 3E03 
4AAl D300 
4AA3 D302 
4AA5 3E11 
4AA7 D300 
4AA9 D302 

4AAB AF 
4AAC 320300 
4AAF 320400 
4AB2 OE09 
4AB4 2llC4D 
4AB7 77 
4AB8 23 
4AB9 OD 
4ABA C2B74A 
4ABD 3EF2 
4ABF 32284D 
4AC2 CDD44A 
4AC5 DBOl 
4AC7 21EE4C 
4Af":~ f":nnC4C 

DW 0,0 
DW 0,0 
DW 0,0 
Dl"" 0, ° 
ENDIF 

IF MSI02 
MVI A,3 
OUT CCOM 
OUT LCOM 
MVI A,l1H 
OUT CCOM 
OUT LCOM 
ENDIF 

;LEAVE SPACE FOR INIT. 

;IF MITS 2SIO, 
; INITIALIZE 2SIO. 

IF ISI02 OR DELTA 
MVI A,OAAH ; INITIALIZE SIO 2-2. 
OUT CCOM 
OUT LCOM 
t1VI A'I40H 
OUT CCOM 
OUT LCOM 
MVI A,OCEH 
OUT CCOM 
OUT LCOM 
t1VI A'I37H 
OUT CCOM 
OUT LCOM 
ENDIF 

lr:" TUART 
MVI A,l 
OUT 54H 
OUT 52H 
I..X I H, BAUDRS 
MVI A,llH 
OUT 02H 
MOV A,M 
JNX H 
OUT 0 
CALL CONIN 
CALL CONIN 
cpr ODH 
MVI A,l 
JNZ ITl 
ENDIF 

JF SOLOS 
CALL .CLRSCR 
ENDIF 

;IF CROMEMCO TUART, 
;SET A = 1. 
;SELECT DEVICE A. 
;RESET DEVICE B. 
;GCT ADR OF BAUD RATE TABLE. 
;OCTUPLE THE CLOCK. 
;& RESET CURRENT DEV. 
;GET BAUD RATE FROM TABLE. 
;INCREMENT POINTER. 
;SET BAUD RATE. 
;READ KEYBOARD. 
;READ KEYBOARD AGAIN. 
;IF NOT CARRIAGE-RETURN, 
;SLOW THE CLOCK. 
;UNTIL A CARRIAGE-RETURN. 

;IF PROC TECH SOLOS, 
;CLEAR SCREEN. 

XRA A ;CLEAR SCRATCH AREA. 
STA IOBYTE ;CLEAR I/O BYTE. 
STA CDISK ;SELECT DRIVE ZERO 
MVI C,ENDZ-STARTZ ;GET LENGTH OF ZERO AREA. 
LXI H,STARTZ ;GET SCRATCH ADDf~ESS. 

BOOTL: MOV M'IA ;PUT ZERO IN MEMORY. 
INX H ; INCREMENT POINTER. 
DCR C ;DECREMENT COUNTER. 
JNZ BOOTL ;LOOP TILL DONE. 
MVI A,OF2H ;SET LATCH CODE = F2. 
STA LArCH 
CALL SETUP ; SET UP JUMPS. 
IN CDATA ; CLEAR CONSOLE STATUS • 
LXI H'ISMSG ;PRINT OPENING MESSAGE. 
CALL PMSG 

• 
• 

(' 

c: 

( 

( 

• 
• 

• 
• 
• 
( 

« 

• 



• 
• 

( 

( 
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4ACD 3A0400 
4ADO 4F 
4AD1 C30034 

4AD4 3EC3 
4AD6 320000 
4?~D9 21034A 
4ADC 220100 
4ADF 320500 
4AE2 21063C 
4AE5 220600 
4AE8 218000 
4AEB 221A4D 
4AEE C9 

4AEF 318000 

4AF2 3A0400 
4AF5 32274D 
4?)F8 OEOO 
4AFA CD6848 
4AFD CDA34B 
4BOO C23D4B 
4B03 H:·2C 
4B05 010200 
4B08 210034 

4BOB C5 
4BOC 48 
4HOD CDA54B 
4810 C1 
4B11 C23D4B 
4B14 221A4D 
4E117 CDFB4B 
4B1A CD2D4C 
4B1D C23D4B 
4B20 15 
4B21 CA314B 
4B24 OC 
4025 79 
4826 FE18 
41:328 DA144B 
4"R°?T4 nl=n 1 

GOCPM: LDA CDIBK 
MOV C,A 
,JMP CPMB . , 

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

SET UP ,JUMPS INTO CP/M IN LOWER MEMORY. 

SETUP: MVI 
STA 
LXI 
SHLD 
BTA 
LXI 
SHLD 
LXI 
SHLD 
RET 

A.OC3H 
o 
H,WBOOTE 
1 
5 
H,BDOS 
6 
H,80H 
DMAADD 

;PUT JMP TO waOOT 
;ADR AT ZERO. 

;PUT JUMP TO BDOS 
;AT ADR 5,6,7. 
;SET DEFAULT DMA ADR. 

;RETURN FROM SETUP. 

IF TUART ;IF CROMEMCO TUART, 
BAUDRS: DB 94H,OCEH,OA2H,92H,88H,84H,82H,1 

ENIHF 

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

WBOOT: LXI SP,80H 

IF INTRP 
El 
ENDIF 

JF LSTPAG 
XRA A 
STA LFCNT 
ENDIF 

LDA 
STA 
MVI 
CALL 
CALL 
JNZ 
MVI 
LXI 
LXI 

CDISK 
TEMP 
C,O 
SELDSK 
HOME 
RDERR 
D,NSECTS 
B,2 
H,CPMB 

IF INTRP 
OJ: 
ENDIF 

RDBLK: PUSH B 
MOV C,B 
CALL SETTRK 
POP 8 
. ...INZ RDERR 

RBLK1: SHLD DMAADD 
CALL SETSEC 
CALL READ 
,JNZ RDERR 
OCR D 
. ...IZ ALDON 
INr~ C 
MOV A.C 
CPI 27 
,JC RBLKl 
MVI C,l 

;SET STACK POINTER. 

;IF INTERRUPTS ALLOWED. 
;ALLOW THEM HERE. 

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

;SAVE DISK NUMBER. 

;SELECT DISK ZERO. 

;MOVE TO TRACK ZERO. 
;IF ERROR, PRINT MESSAGE. 
;GET # SECTORS FOR CPM READ. 
;TRACK (8)=0, SECTOR (C)=2. 
;GET STARTING ADDRESS. 

;IF INTERRUPTS ALLOWED, 
;DISABLE THEM HERE. 

; SAVE B8<C. 
;GO TO TRACK IN 8. 

;RESTORE B8cC. 
;IF ERROR, PRINT MESSAGE. 
;SET STARTING ADDRESS. 
;READ STARTING AT SECTOR IN C. 

;IF ERROR, PRINT MESSAGE. 
;DECREMENT SECTOR COUNT. 
;ALL DONE WHEN 0=0 • 
; INCREMENT SECTOR NUMBER. 
;IF SECTOR NUMBER 
;18 NOT 27, 
;KEEP READING ON THIS TRACK. 
; OTHERWISE, _I3ES;_I::I~CTOR=l_, 
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4l::.{2D 04 
4B2E C:30B4B 
4B:31 :3A274D 

4B34 :320400 
4B37 CDD44A 
l~B:3A C3CD4A 

4B::::D 
4B3F 
4H42 
4B45 

OE42 
CD5D4B 
CD514B 
C3EF4A 

INR B 
.JMP RDBLI< 

ALDON: LDA TEMP 

RDERR: 

IF INTRP 
EI 
ENDIF 

STA CDISK 
CALL SETUP 
.JMP GOCPM 

MVI 
CALL 
CALL 
..JMP 

C. '-B-' 
CONOT 
CCtNIN 
WBOOT 

; INCREMENT TRACK NUMBER. 
;AND READ NEXT TRACK. 
;RESTORE DISK NUMBER. 

;IF INTERRUPTS ALLOWED, 
;ALLOW THEM AGAIN HERE. 

; SET UP .JUMPS. 
;GO BACK TO CPM. 

;GET BOOT ERROR CODE. 
;PRINT IT. 
;READ A CHAR FROM CONSOLE. 
;DO A WARM BOOT • 

CHECK CONSOLE INPUT STATUS. 

• 

( 

( 

( C 

( 

:( 

( 

( 

( 

• 

4B48 D800 
484A Ee.01 
4H4C :;:EOO 

4B4E C::;: 

4B4F 2F 
4850 C9 

4851 DBOO 
4B53 E601 

4855 CA514B 

4B5:3 DB01 

4D~5A E67F 
4B5C C9 

CONST: IN CSTAT 
ANI CKBR 

CONST1: MVI A,O 

IF RDYLO 
RhlZ 
ENDIF 

IF RDYHI 
RZ 
ENDIF 

CMA 
RET 

;READ CONSOLE STATUS. 
;LOOK AT KB READY BIT. 
;SET A=O FOR RETURN. 

;IF STATUS READY LOW, 
; NOT READY WilEN NOT O. 

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

; I F READY A=FF. 
;RETURN FROM CaNST. 

READ A CHARACTER FROM CONSOLE. 

CONIN: 

If NOT SOLOS 
IN CSTAT 
ANI C.:::BR 
ENDIF 

IF SOLD:::; 
CALL 1<8D 
• .IZ CONIN 
ENDIF 

;IF NOT PROC TECH SOLOS. 
;READ CONSOLE STATUS. 
;IF NOT READY, 

;IF PROC TECH SOLOS. 
;READ SOL KEYBOARD. 
;READY WHEN NOT ZERO • 

IF RDYLO AND NOT SOLOS 
JNZ CONIN ;LOOP UNTIL LOW. 
ENDIF 

IF RDYHI 
. JZ CONIN 
ENDIF 

IF NOT !::;OLOS 
IN CDATA 
ENDIF 

ANI 7FH 
RET 

;IF READY WHEN HIGH. 
;LOOP UNTIL HIGH • 

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

;MAKE MOST SIG. BIT == o. 
;RETURN FROM CONIN. 

WR I TE A CHARACTER TO THE CONSOLE DEV I ~:E •... 

• 
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( 

4B5D DBOO 
4B5F E602 

4Bl:.l CA5D4B 

4B64 79 
4B65 D301 
4B67 C':;> 

· • 
CONOT: 

CONOT1: 

· , 

IF CONUL 
MVI A70DH 
CMP C 
,..IZ CONULL 
ENDIF 

;IF NULLS REQUIRED. 
;IF IT"'S A CR. 
;THEN HOP OUT 
;TO NULL ROUTINE. 

IF NOT SOLOS AND NOT VIDEO 
IN CSTAT ;READ CONSOLE STATUS. 
ANI CPTR ;IF NOT READY, 
ENDIF 

IF RDYLO AND NOT SOLOS AND NOT VIDEO 
JNZ CONOT1 ;LOOP UNTIL LOW. 
ENDIF 

Ir RDYHI 
JZ CONOT1 
ENDIF 

;IF READY WHEN HIGH. 
;LOOP UNTIL HIGH. 

IF NOT SOLOS AND NOT VIDEO 
MOV A,C ;GET CHARACTER. 
OUT CDATA ;PRINT IT. 
RET ; RETURN. 
ENDIF 

;THIS ROUTINE CALLES YOUR VIDEO DRIVER 
;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 OUTPUT IN THE 
; C REGISTER. MAKE ANY CHANGES IN THIS 
;ROUTINE TO PASS THE CHAR FROM REG C TO 
;THE REGISTER YOUR VIDEO DRIVER EXPECTS 
;IT TO BE IN. 

IF VIDEO ;IF USING A VIDEO DRIVER 

( 

• 
( 

• 
• 
( 

( 

( 

( 

IN RO~ 
MOV A7C ;GET THE CF'M CHAR INTO REG A .-
CALL OUTADDR ;CALL YOUR VIDEO DRIVER. 
RET ;RETURN TO CPM. 
ENDIF t. 
IF CONUL 

CONULL: PUSH B ;SAVE B&C. • MVI B,CNULL+1 ;GET NULL COUNT. 
CONUL1 : CALL CONOT1 ;PRINT CR. 

MVI C,O ;GET NULL CHAR. • PCR B ;DECREMENT COUNTER. 
. ..INZ CONUL1 ; DCI NEXT NULL • 
POP B ;RESTORE B8cC. « 
MOV A,C ;RESTORE A. 
RET ; RETURN. 
ENDIF • 
IF SOLOS ;IF PROC TECH SOLOS, 
PUSH B ;SAVE B&C. C 
110V B,C ;PUT CHAR IN B REG. 
CALL SCRN ;OUTPUT CHAR TO SOLOS. 
POP B ; RESTORE B8<C. C' 
MOV A,C ;PUT CHAR IN A. 
Rf'::T ;RETURN FROM CONOT. 
ENDIF ( 



• 
c· 

cr 

( 

( 

( 

• 
" 

4868 210000 
4B6B 79 
4B6C FE€)4 
4B6E DO 
4D6F 321D4D 
4B72 211C4D 

4B75 7E 

4B76 5F 
4B77 1600 
41":79 21214D 
4B7C E5 
4B7D 19 
4B7E DBF9 
413::;:0 77 
4B81 79 

4E:::;:2 5F 
4B8:3 E1 
4B:34 19 
4B85 7E 
4}:~:36 D::::F9 
4B8:3 79 
4B:;::0;:' 321C4D 
4BE:C 2F 
4EH3D 87 
4BE:E 87 
4B:3F 87 
4B90 87 
4B'::'>1 F602 
4B9~: ~:2284[1 

4B96 2A1D4D 
4B99 11334A 
4B9C 29 
4B9D 29 
4B9E 2'::' 
4B9F 29 
4BAO 19 
4BA1 AF 
4BA2 C9 

4ElA3 OEOO 

; SELECT DISK NUMBER ACCORDING TO REGISTER C. 

SCLDSK: 

SELMOR: 

LXI H.O 
MOV A.C 
CPI NDISI< 
RNC 
STA PDISK 
LXI H,DISKNO 

MOV A.M 

IF DUAL 
ANI OFEH 
ENDIF 

MOV 
MVI 
LXI 
PUSH 
DAD 
IN 
MOV 

E.A 
D,(> 
H, TFHAB 
H 
D 
TRACK 
M.A 

MOV A,C 

IF DUAL 
ANI OFEH 
ENInr' 

MOV E.A 
POP H 
DAD D 
MOV A,M 
OUT TF~ACK 
MOV A,C 
STA DISI<NO 
CMA 
ADD A 
ADD A 
ADD A 
ADD A 
ORI 2 
STA LATCH 

c 
;SET UP FOR ERROR CODE 
;GET NEW DRIVE. • 
;CALLING UNDEFINED DRIVE? 
;IF NO CY, H,L TELLS CPM YES. 
; WE ARE m<. SAVE NEW D I !=W: NUMe, 
;GET OLD DRIVE NUMBER. 

;GET OLD DISK NUMBER. 

;IF DUAL DRIVE. 
;CLEAR OUT BIT O. 

;PUT OLD DISK NO. IN D&E. 

;GET ADDRESS OF TRACK TABLE. 
;SAVE ADDRESS OF TRTAB. 
;ADD DISK NO. TO ADDRESS. 
;READ 1771 TRACK REGISTER. 
;PUT INTO TABLE. 
;GET NEW DISK NUMBER. 

;IF A DUAL DRIVE. 
;CLEAR BIT O. 

;PUT NEW DISK NO. IN D&E. 
; RESTORE ADDF<ESS OF TRT AB. 
;ADD DISK NO. TO ADDRESS. 
;GET NEW TRACK NUMBER. 
;PUT INTO 1771 TRACK REG. 
;UPDATE OLD DISK NUMBER. 

;BITS INVERTED INTO LATCH. 
;PUT BITS 1&2 AT 4&5. 

;MAKE LATCH COMMAND. 
;SAVE NEW LATCH CODE. 

, 
( 

( 

• 
« 

• 
• 
c 

t 
;SELECT DRIVE AS A FUNCTION OF H,L 

. , 

LHLD PDISK 
LX I D, DPB,!\S:E 
DAD H 
DAD H 
DAD H 
DAD H 
DAD D 
XRA A 
RET 

; LOAD DISK NUMBER AND ZERO BY.~ 
;POINT TO DISK PARM START. 

I: 
;lI-16 
; COMPUTE INDEX FOR THE DRIVE (' 

;SET A == O. 
;RETURN FROM SELDSK • 

MOVE DISK TO TRACK ZERO. 

HOME: MVI C,O ;SEEK TO TRACK ZERO. 

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

SCTTRK: 
IF NOT DUBSID 
PUBH H 

;IF NOT DOUBLE-SIDED, 
;SAVE H&L. 

( 

• 
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• 
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( 
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• 
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4BA6 ZA2840 
4BA9 70 
4HAA D3FC 
4BAC 322940 
4BAF BC 
48BO 3EFF 
4BB2 C2B64B 
4BB5 2F 
4BB6 321F40 
4BB9 E1 

4BBA 79 

4BBB 321840 

4};BE C5 
4BBF 47 
48CO 3EOA 
4BC2 32264D 
4BC~i DBF9 
4BC7 4F 
4BC8 79 
48C9 B8 
4HCA C2CF4B 
4BCD C1 
4J:~CE C9 

4BCF F5 
4BDO 3EDO 
4BD2 3D 
4BD:3 CZD24B 
41-3D6 F1 

LHLD LATCH 
MOV A,L 
OUT DCONT 
STA CLATCH 
CMP H 
MVI A,OFFH 
....INZ SFLAG 
CMA 

SFLAG: STA HLSF 
POP H 
ENOIF 

SlDE2: 
SETLAT: 

SE.TFL: 

. , 

MOV A,C 

IF DUBSID 
RRC 
PUSH PSW 
PUSH H 
LHLD LATCH 
"(IV A, L 
....IC SIDE2 
OHI 40H 
....IMP SETLAT 
ANI 082H 
OUT DCONT 
STA CLATCH 
XRA H 
ANI OBFH 
MVI A,OFFH 
JNZ SETFL 
CMA A 
STA HLSF 
POP H 
POP PSW 
ANI 7FH 
"CIV C,A 
ENDIF 

STA TRK 

;GET N~W & OLD LATCH. 
;GET NEW LATCH. 
;SELECT DRIVE NOW. 
;REMEMBER CURRENT LATCH • 
;IS NEW SAME AS OLD? 
;IF NOT, SET FLAG = FF. 

;IF NEW = OLD, FLAG = 0. 
;SET HEAD-LOAD/SELECT FLAG. 
; RESTORE Hl!<L. 

;GET NEW TRACK NUMBER. 

;IF DOUBLE-SIDED DISK, 
;SHIFT RIGHT ONCE. 
;SAVE REVISED TRACK NUMBER. 
;SAVE H&<L. 
;GET NEW &< OLD LATCH. 
;PUT NEW LATCH IN A. 
;IF TRACK # ODD, SIDE #2 • 
;CLEAR LATCH BIT FOR SIDE 1. 
;GO AHEAD AND SET LATCH • 
;SET LATCH BIT FOR SIDE 2. 
;OUTPUT TO TIiE LATCH. 
;SET CURRENT LATCH CODE. 
;COMPARE OLD WITH NEW, 
; IGNORE SIDE BIT. 
;IF OLD NOT = NEW, 

SET FLAG = FF. 
;IF OLD = NEW, FLAG = 0. 
;SET FLAG ZERO IF SAME. 
;RESTORE H8cL. 
; RESTORE n fE TRACK NUMBER. 
;CLEAR MSB. 
; SET C=TRACI< NUMBER. 

;UPDATE OLD WITH NEW • 

MOVE THE HEAD TO THE TRACK IN REGISTER A • . , 
SEEK: 

SRETRY: 

THERE: 

NOTHR: . , 

PUSH 
MOV 
MVI 
STA 
IN 
MOV 
MOV 
CMF=' 
....INZ 
POP 
RET 

B 
B,A 
A,RTCNT 
SERCNT 
TRACK 
C,A 
A,C 
B 
NOTHR 
B 

; SAVE Bl!cC. 
;SAVE DESTINATION TRACK. 
;GET RETRY COUNT. 
;STORE IN ERROR COUNTER. 
;READ PRESENT TRACK NO. 
; SOME 
; DELAY 
;SAME AS NEW TRACK NO.? 
; .JUMP I F NOT THERE • 
;RESTORE B8cC. 
;RETURN FROM SEEK. 

;THIS ROUTINE IS TO ALLOW TIME FOR THE DRIVE 
; TUNNEL ERASE TO TERMINATE BEFORE !"IOVING THE 
;1 lEAD. THE DELAY IS APPROX. 700 MICRO-SEC. @ 

; 4 MHZ CPU TIME, AND DOUBLE THIS FOR 2 MHZ CPU-'S. 

BUSY1 : 

PUSH 
MVI 
DCR 
....INZ 
POP 

PSW 
A,ODOH 
A 
BUSY 1 

PSW 

; SAVE ACCLIM 
;DELAY COUNT = 208 
;DECREASE COUNT 
;LOOP TILL DONE 
; RESTORE ACCLIM 

c 

.. 
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4E:D7 78 
4BD:;:: D::::FB 
4HDA DElF8 
4BDC OF 
4BDD DADA4B 
4BEO :::::E1D 
4HE2 D::::F8 
4BE4 DBFC 
4BE6 DBF8 
4B£:::: E691 
4BEA CACD4B 

4BED :;::A264D 
4HFO 3D 
4BFl C2C24B 
4DF4 C1 
4BF5 CD5:::4C 
4BF8 C:3BE4B 

4BFB 79 
4BFC :32194D 
4DFF C9 

BUSY: 

SDIR: 

DL.OOP: 

::::TEPI : 

IF NOT PERSCI ;IF NOT PERSCI DRIVE. 
MOV A,B ;RESTORE A FROM B. 
OUT DDATA ;TRACK TO DATA REGISTER. 
IN DSTAT ;READ DISK STATUS. 
RRC ; LOOK AT BIT O. 
JC BUSY ;WAIT TILL NOT BUSY. 
MVI A,14H+STPRAT+HLAB ;GET STEP RATE, DO 
OUT DeOM ;SEEK WITH VERIFY. 
IN WAIT ;WAIT FOR INTRQ. 
IN DSTAT ;READ STATUS. 
ANI 91H ;LOOK AT BITS. 
JZ THERE ;OK IF ZERO. 
ENDIF 

IF 
MVI 
... Ie 
MVI 
OUT 
MVI 
DCR 
JNZ 

PERSCI 
A,40H+HLAB 

SDIR 
A,60H+HLAB 
DCOM 

1'10 V 
SUB 
... IF' 
CMA 
INR 
MOV 
MVI 
OUT 
DCR 
. JNZ 
IN 
IN 
rlOV 
OUT 
LDA 
ANI 
OUT 
IN 
L.DA 
OUT 
xnA 
POP 
fU:T 
ENDIF 

A,20 
A 
DLOOP 
A,C 
B 
STEP 

A 
C,A 
A,l 
DCONT 
C 
STEPI 
WAIT 
DSTAT 

TRACK 
CLATCH 
72H 
DCONT 
WAIT 
CLATCH 
DCONT 
A 
B 

If NOT F'ERSC I 
LDA SERCNT 
DCR A 
. JNZ SRETRY 
POP B 
CALL RECOV 
.JMP SEEK 
ENDIF 

;IF PERSCI DRIVE, 
; I F CARRY = 1, 

;STEP IN • 
;OTHERWISE, OUT. 

; ISSUE STEP DIRECTION. 
;DELAY LOOP COUNT. 
;DECREMENT COUNTER. 

;GET PRESENT TRACK. 
;FIGURE TRACKS TO STEP. 
;IF NEGATIVE, 
;FIGUF~E THE 
;TWO~S COMPLEMENT. 
;GET DIFFERENCE. 
;PERSCI STEP COMMAND. 
;STEP PERSCI (E-14). 
;COUNT THE STEP. 
;STEP UNTIL C = O • 
; CLEAR 1771. 

;GET DEST. TRACK. 
;UPDATE TRACK REG. 
;GET LATCH CODE. 
;MAKE COMMAND TO 
;SWITCH WAIT FOR 
; !::;EEK COMPLETE. 
;RESTORE LATC.~ TO 
;OLD CODE. 
;MAKE GOOD RETURN. 
; F<E:;:;TORE Bl!(C. 

;IF NOT PERSCI DRIVE. 
; GET Er~ROR COUNT. 
;DECREMENT COUNT. 
;RETRY SEEK • 
; RESTORE B8<C. 
;IF SEEK RETRY = 10 CHECK 
; FOR CNTL-C FOR ABORT. 

SET DISK SECTOR NUMBER. 

SETSEC: MOV A.C 
STA :3ECT 
RET 

;GET SECTOR NUMBER. 
;PUT AT SECT # ADDRESS. 
;RETURN FROM SETSEC. 

;TRANSLATE TIE SECTOR GIVEN B.C 
;USING THE TRANSLATE TABLE 
n-:; T vt="1\l RV n ~ r-:-

c 

• 
c 

( 

c 

( 

( 

• 
• 
t 

( 

( 

c 

c 

• 
• 
• 



c 

c 

( 

( 

.. 
c 

( 

• 

4(:00 EB 
4C01 09 
4(,;02 6E 
4C03 2600 
4C05 C9 

4(:06 60 
4C07 69 
4C08 221A4D 
4C08 C9 

4COC 3A1F4D 
4COF B7 
4C10 CA244C 
4C13 2F 
. 4C 14 321F4D 

4C17 DBF9 
4C19 D:3FB 
4C:1D 3E1D 
4C1D D3F8 
4C1F DBFC 
4C21 3E04 
4C23 C9 
4C24 DBF8 
4C26 Ec,20 
4C28 CA214C 
4C2B AF 
4C2C C9 

4C2D 3EOA 

4C2F CD9C4C 
4C32 C688 
4C:34 D3F8 
4C36 DBFC 
4C38 B7 
4C39 F2434C 
4(';:3C DBFB 
4C3E 77 
4C3F· 23 
4C40 C3364C 
4C43 DBF8 

4(:45 E69D 
4C47 C8 
4C48 CD674C 
4C4B 3A254D 
4C4E 3D 

4F ... "?F4C 

· , 
Sr:CTRAN: 

XCHI3 
DAD B 
MOV L,M 
MVI H,O 
RET 

;H,L = TRANS 
;H,L = TRANS (SECTOR) 
;L = TRANS (SECTOR) 
;CLEAR REG H 
;H,L = TRANSLATED SECTOR 

SET DISK DMA ADDRESS. 
· , 
SETDMA= MOV H,B 

MOV L,C 
SHLD DMAADD 
RET 

;MOVE B~C TO HLL. 

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

· • 
HDLD - GET HEAD-LOAD BIT IF REQUIRED. 

HDLD: LOA HLSF 
ORA A 
,..IZ HDLD1 
CMA 
STA HLSF 

;GET HEAD-LOAD FLAG. 
;IS A = ZERO? 
;HOP IF SO. 
;SET A = O. 
;SET FLAG = 0 IF NOT. 

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

IN TRACK ;GET PRESENT TRACK 
OUT DDATA ;AND TELL 1771 ABOUT IT. 
MVI A,14H+STPRAT+HLAB ;GET THE STEP RATE. 
OUT DCOM ;SEND IT TO FLOPPY CONTROLLER. 
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 HL BIT. 
JZ HDLDY ;LOAD IF NOT LOADED. 
XRA A ;OTHERWISE, A=O. 
RET ;RETURN FROM HOLD. 

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

READ: 
RRETRY: 

READE: 
RLOOP: 

RDDONE: 

MVI 

CALL 
ADI 
OUT 
IN 
ORA 
,..IP 
IN 
MOV 
INX 
JMP 
IN 

A,RTCNT 

DSKSET 
88H 
DCOM 
WAIT 
A 
RDDONE 
DDATA 
M,A 
H 
RLOOP 
DSTAT 

IF INTRP 
El 
ENDIF 

ANI 
RZ 
CALL 
LDA 
DCR 
JNZ 

9DH 

ERCHK 
ERCNT 
A 
RRETRY 

;GET RETRY COUNT. 

;SET UP DISK. 
;ADD CODE FOR READ SECT. 
;SEND COMMAND TO 1771. 
;WAIT FOR DRQ OR INTRQ. 
;SET FLAGS. 
; DONE IF INTRI:;'J. 
;READ A DATA BYTE FROM DISK. 
;PUT BYfE INTO MEMORY. 
; INCREMENT MEMORY POINTER. 
;KEEP READING. 
;READ DISK STATUS. 

;IF INTERRUPTS ALLOWED, 
;ALLOW AGAIN HERE. 

;LOOK AT ERROR BITS. 
;RETURN IF NONE. 
;CHECK FOR SEEK ERROR. 
;GET ERROR COUNT. 
;DECREMENT COUNT. 
;TRY TO READ AGAIN. 

( 

I 

c 

( 

« 

( 

( 

f 

• 

( 



I 

• 
• 
c 

• 
• 
c 

c 

•• 

( 

• 
• 

4C52 CD584C 
4C55 C32D4C 

4Cf:58 :21 E74C 
4C5B CDDC4C 
4C5E C1.)514B 
4C61 FE03 
4C:63 CO 
4C64 C3EF4A 

4C67 57 
4C68 E610 
4C6A C2704C 
4C6D 7A 
4C6E B7 
4C6F C9 

4C70 3EC4 
4C72 D3F8 
4(,:74 DBFC 
4C76 DBFB 
4(:78 47 
4C79 DBFC 
4(:7B B7 
4C7C F2844C 
4C7F DBFB 
4C81 C3794C 
4(:84 DBF8 
4C86 B7 
4C87 CA904C 
4CE:A CDA:348 
4C8D C3934C 
4C90 78 
4(;91 D3F9 
4C9:3 3A184D 
4C:9C. CDBE4B 
4C99 7A 
4C9A B7 
4C98 C9 

4C9C 322540 
4C9F 3EDO 
4(:Al D3F8 
4CA:3 E3 
4C:A4 E~: 

. , 
;RECOV 

CALL RECOV 
...IMP READ 

_._. --

;CHECK FOR ABORT OR CONTINUE 
;IF NOT CNTL-C, TRY TO READ AGAIN. 

;THIS ROUTINE IS CALLED BY ANY READ,WRITE,SEEK 
;ROUTINE IF THE RETRY COUNT GOES TO 10. IF IT 
;DOES,THIS ROUTINE CALLS CONIN FOR A KEY TO BE 
; PUSHED. IF THE KEY IS A CNTL-C, THEN A WARMBOOT 
;18 EXECUTED. IF ANY OTHER KEY IS PUSHED, THEN 
;A RETURN 18 MADE BACK TO THE CALLER AND THAT 
;ROUTINE 18 RETRIED FOR 10 MORE TIMES. 

RECOV: LXI 
CALL 
CALL 
CPI 
RNZ 
...IMP 

H,ERRMSG 
PMSG 
CONIN 
03H 

WBOOT 

;POINT TO lIERROR II MESSAGE. 
;PRINT IT ON CONSOLo 
;CHECK FOR PUSHED KEY. 
;IS IT A CNTL-C ? 
;RETURN TO CALLER IF NOT. 
;YES, DO WARMBOOT • 

; ERCHK - CHECK FOR RECORD NOT FOUND ERROR. 

ERCHK= MOV D,A ;SAVE ERROR BITS IN D. 
ANI 10H ;IF RECORD NOT FOUND, 
... INZ CH.<SK ; DO A CHECK ON SEEK. 
MOV A, D ; OTHERWISE RESTORE BITS 
ORA A ;SET FLAGS, 
RET ;AND RETURN. 

;CHECK FOR SEEK TO CORRECT TRACK, 
;AND CHANGE IF NECESSARY. 
CHKSK= MVI A,OC4H ;SEND COMMAND TO 1771 

OUT DCOM ;TO READ ADDRESS. 
IN WAIT ;WAIT FOR DRQ OR INTRQ. 
IN DDATA ;READ THE TRACK ADDRESS. 
MOV B,A ;SAVE IN REGISTER B. 

CHKS2= IN WAIT ;WAIT FOR INTRQ. 
ORA A ;SET FLAGS. 
...IP CHKS3 ; DONE WITH READ ADR OP. 
IN DDATA ;READ ANOTHER BYTE. 
...IMP CHKS2 ;00 IT AGAIN. 

CHKS3: IN DSTAT ;READ DISK STATUS. 
ORA A ;SET FLAGS. 
... IZ CHKS4 ; READ ADR OK IF O. 
CALL HOME ; OTHERWISE, HOME FIRST. 
...IMP CHKS5 

CHKS4: MOV A,B 
OUT TRACK 

CHKS5: LOA TRK 
CALL SEEK 
MOV A,D 
ORA A 
RE"r . , 

;UPDATE TRACK REGISTER. 

;GET REQUIRED TRACK NO. 
;MOVE THE HEAD TO IT. 
;GET ERROR BITS. 
;SET FLAGS. 
;RETURN FROM ERCHK. 

;DISK SET UP ROUTINE. 
;THIS ROUTINE IS COMMON TO 
;BOTH THE READ AND WRITE 
;ROUTINES. 
; 
DSKSET: 

STA 
MVI 
OUT 
XTHL 
XTHL 

ERCNT 
A,ODOH 
DCOM 

IF INTRP 
no, 

;STORE IN ERROR CTR. 
;CAUSE INTERRUPT. 

; SOME 
; DELAY 

;IF INTERRu~r8 ALLOWED, 
;DISABLE THEM HERE. 

, 
• 
• 
c 

.' 
f 

• 
• 
( 

( 

( 

c: 

• 
• 
I 



• 
c 

• 
• 
• 

4CA5 2A1A4D 
4CA::;: :3A 194D 
4C:AB J:I:::;:FA 
4CAD CDOC4C 
4CBO C9 

4CB1 :3EOA 

4CB:;: CD9C4C 
4CB6 C6A:3 
4CBO D:3F8 
4CBA DBFC 
4C:BC 137 
4CBD F2C74C 
4[:CO 7E 
4CC1 D3FB 
4(:[::3 2:3 
4CC4 C3BA4C 
4(:C7 DBF8 

4(:(:9 E6FD 
4CCB C8 
4C:CC CD674C 
4CCF :3A254D 
4(:D2 3D 
4CD:3 C2B:;:4C 
4CD6 CD5:::4C 
4CD9 C3B14C 

4CDC 7E 
4CDD B7 
4C:DE CO 
4CDF 4F 
4(.:EO CD5D4B 
4CE:::;: 2:3 
4CE4 C:3DC4C 

ENIHF 

U-ILD DMAADD 
LDA SECT 
OUT SECTP 
CALL HDLD 
RET 

;GET STARTING ADDR. 
;GET SECTOR NUMBER. 
;SET SECTOR INTO 1771. 
;GET HEAD-LOAD BIT? 
;RETURN TO CALLER 

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

WRITE: MVI A,RTCNT 
WRETRY: 

WRITE2: 
WLOOP: 

WDONE= 

CALL 
ADI 
OUT 
IN 
ORA 
,JP 
MOV 
OUT 
INX 
.JMP 
IN 

DSKSET 
OA8H 
DCOM 
WAIT 
A 
WDONE 
A,M 
DDATA 
H 
WLOOP 
D::::TAT 

IF INTRP 
EI 
ENDIF 

ANI 
RZ 
CALL 
LDA 
DCR 
.JNZ 
CALL 
,JMP 

OFDH 

ERCHK 
ERCNT 
A 
WRETRY 
RECOV 
WRITE 

;GET RETRY COUNT. 

;SET UP DISK. 
;ADD CODE FOR WRITE. 

;WAIT FOR READY. 
; SET FLAG!:::. 
;HOP OUT WHEN DONE. 
;GET BYTE FROM MEM. 
;WRITE ONTO DISK. 
; INCREMENT MEM PTR. 
;KEEP WRITING. 
;READ DISK STATUS. 

;IF INTERRUPTS ALLOWED, 
;ENABLE AGAIN HERE. 

;LOOK AT THESE BITS. 
;RETURN IF NO ERR. 
;CHECK/CORRECT SEEK ERR. 
;GET ERROR COUNT. 
;DECREMENT COUNT. 
;TRY TO WRITE AGAIN. 
;CHECK FOR ABORT 
;RETRY WRITE AGAIN. 

PRINT THE MESSAGE AT Hgl.L UNTIL A ZERO. 

· , 

MOV 
ORA 
RZ 
MOV 
CALL 
INX 
.JMP 

C.A 
CONOT 
H 
PMSG 

;GET A CHARACTER. 
; I FIT ,- !::: ZERO. 
; RETURN. 
; OTHERWISE, 
;PRINT IT. 
; INCREMENT H8(L, 
;AND GET ANOTHER. 

4CE7 4552524F52ERRMSG: DB 
4CEE ODOA546172SMSG: DB 

---ERROR. ---, (I 
ODH,OAH,/Tarbel1 ' 
MSIZE/1(1+'(I',MSIZE MOD 10 + '0' 
'-K CPM 2.2-',0 

4CF8 3230 
4CF A 4B204:;:504D 

4D04 0130:2 
4D06 E602 
4[108 C:;:4C4B 

· , 
DB 
DB 

;LIST STATUS CHECK ROUTINE 

· , 

IN LSTAT 
ANI LRBIT 
,JMP CONST1 

;CHECK LIST STATUS PORT 
;MASK AND CHECK READY BIT 
;FINISH IN THE CONST ROUTINE. 

WRITE A CHARACTER ON LISTING DEVICE. 

I T ~::T = 

• 

( 

« 
( 

• 
• 

( 

( 

( 

• 
t 

• 



• 

c 

C' 
" 

c 

( 

c 

:t 

·f 

( 

• 
• 
c: 

4DOB D802 

4DOD E602 

4DOF CAOB4D 

4D12 79 
4LJ 13 D:;;:03 
4D15 C9 

IF LSTNUL 
MVI A,ODH 
CMP C 
I.JZ LINUL 
ENDIF 

IF LSTPAG 
MVI A,OAH 
CMP C 
..JZ LINUL3 
ENDIF 

;IF NULLS OR PAGING ... 
;IF IT"'S A CR, 
;THEN HOP OUT TO 
;NULL ROUTINE. 

;IF PAGING 
;GET A LINEFEED 
;DOES IT MATCH? 

LTBSY: IN LSTAT ;READ LISTER STATUS. 

LINUL: 

LINUL1: 

IF NOT DELTA 
ANI LRBIT 
ENDIF 

II=- DELTA 
ANI 81H 
XRI 81H 
JNZ LTBSY 
ENDIF 

;LOOK AT READY BIT. 

;LOOK AT BITS 7 AND ° 
;BOTH MUST BE ONES TO PRINT 
;LOOP TILL ONES 

IF NOT DELTA AND RDYLO 
..JNZ LTBSY ;LOOP TILL LOW. 
ENDIF 

IF NOT DELTA AND RDYHI 
JZ LTBSY ;LOOP TILL HIGH. 
ENDIF 

MOV A,C 
OUT LDATA 
RET 

IF LSTNUL 
PUSH B 
MVI B,(LNULL 
CALL LTBSY 
MVI C,O 
DCR B 
IoINZ LINULl 
....IMP LINUL2 
ENDIF 

;GET DATA BYTE. 
;PRINT IT. 
;RETURN FROM LIST. 

;IF LIST NULLS 
;SAVE B8<C. 

AND OFFH)+l ;GET NULL COUNT 
;PRINT (CR FIRST). 
;GET NULL CHAR. 
;DECREMENT COUNTER. 
;DO NEXT NULL. 
;EXIT THE ROUTINE • 

If LSTPAG ;IF LIST DEV. PAGING, 
LINUL3: PUSH B ;SAVE B,C PAIR 

LOA LFCNT ;GET LINE-FEED COUNT. 
INR A ;INCREMENT IT. 
$T A LFCNT ; SAVE I T BACK. 
CPI LINCNT-(LINCNT/11) ;END OF PAGE? 
t1VI B ... 1 ;SET UP FOR 1 LF. 
JNZ NOTEOP ;HOP IF NOT END. 
XRA A ; SET LF COUNT = O. 
STA LFCNT 
"VI B, (LINCNT/l1)+1 ;BETWEEN PAGES. 

NOTEOP: MVI C,OAH ;GET LINE-FEED CODE. 
~STPA1: CALL LTBSY ;PRINT LINE-FEED. 

DCR B ;DECREMENT LF COUNTER. 
JNZ LSTPAl ;DO NEXT LINE FEED? 
ENDIF 

lr' LSTNUL OR LSTPAO ; I F NULLS OR PAG I NO ... 
LINUL2: POP B ;RESTORE B8<C. 

MOV A, C ; RE_sr08E __ e_~,,_~_ ._. ~ .. ,_ 

c 

c 

c. 

• 
( 

( 

• 
• 
( 

( 

• 



" 
C 

C: 4[116 (-'Q -'.' 

C 

4L117 C':.;' • 
c; 

( 

(' 
4[118 

:f 
4D10;-
4D1A 

t 

, 4D1C 
4D1D 

'C 
4111F 

( 
4D20 

• 4D21 

( 

I: 
4D25 
4D26 
4D27 
402:::: 

•• 4D20;-
4D2A :::: 

C 
4D2A 
4DAA 
4DC';;> 

• 40 DO;-
4DF:;:: 
41:::0:::: 
4E27 • 4E:37 
4E56 
41::::66 :::: • 01:3C :::: 

4E66, 

• A.:> 

RET 
ENDIF 

PUNCH PAPER TAPE. 

PI...INCH: 
RET 

;RETURN FROM LIST. 

;RETURN FROM PUNCH. 

NORMALLY USED TO READ PAPER TAPE. 

RCADER: 
RET ;RETURN FROM READER. 

;NOTE: AS THERE ARE ONLY SIX (6) SECTORS 
;AVAILABLE FOR CBIOS ON THE SECOND SYSTEM TRACK (1), 

c 

•• 

• 
;THE LAST ADDRESS BEFORE THIS POINT SHOULD BE NO C 
;GREATER THAN THE CBIOS STARTING ADDRESS + 037F (HEX). 
;THIS WILL NORMALLY BE XD7F (HEX). 

; BIOS SCRATCH AREA. 

Tm<: (IS 1 
SECT: DS 1 
DMAADD= (IS . -, 

",;. 

;CURRENT TRACK NUMBER. 
;CURRENT SECTOR NUMBER. 
;DISK TRANSFER ADDRESS • 

; THE NEXT SEVERAL BYTES, BETWEEN STARTZ AND 
; ENDZ, ARE SET TO ZERO AT COLD BOOT TIME. 

;START OF ZEROED AREA. 

( 

STARTZ= 
DISKNO: DS 
PD I SI< : D~=; 

1 
2 

; DI~';K NUMBER • 

; SPEC I AL FLAI3S. 
HLSF: DS 1 
LFCNT: [IS 1 

;NEW DISK TO SELECT AND A ZERO BYTE 

;HEAD-LOAD SELECT FLAG. 
;PAGING LINE-FEED COUNT. 

; TRTAB - DISK TRACK TABLE - PRESENT POSITION OF 
; HEADS FOR UP TO 4 DRIVES. 

TRTAB: DS 

ENDZ= 

ERCNT= DS 
SERCNT: DS 
TEMP: DS 
LATCH: D~=; 

CLATCH: DS 
BEGDAT EGJU 
DIRBUF: D'-' .;::. 

ALVO: [Ic; 

CSVO: DS 
ALV1 : DS 
CS;Vl : D'-' ,;:, 

ALV2: D~::.; 

CS.;V2: DS 
ALV3: (IS 
C::SV:'::: : DS 
ENDDAT EQU 

4 

1 
1 
1 
1 
1 
$ 
128 
31 
16 
31 
16 
31 
16 
31 
16 
$ 

;END OF ZEROED AREA. 

;ERROR COUNT FOR RETRIES. 
;SEEK RETRY COUNTER. 
;TEMPORARY STORAGE. 
;NEW CODE FOR LATCH. 
;CURRENT CODE IN LATCH. 

;DIRECTORY BUFFER 

• 

( 

c 

( 

DATSIZ EI:;'.!U $-BEGDAT ;TOTAL SIZE OF DISK PARM STORt 
END 

• 



• 
• 
( 

I: 

(-

O()()O = 
FFFF == 

0014 -
0000 == 
0000 == 
O()OO = 
O()lA = 
OOF8 = 

OOF8 = 
OOF8 = 
OOF9 = 
OOFA = 
OOFB == 
OOFC == 
OOFC == 
0000 == 
;3ll-00 = 
4AOO == 
01.)33 ::: 
OOOA = 
0000 

t: 0000 1EOA 

c 

• 

0002 310001 
0005 210034 
0008 1633 
OOOA OE02 
OOOC 0604 
OOOE 79 
OOOF CD2AOO 
0012 15 
0013 CA004A 
0016 0600 
0018 OC 
0019 79 
00lA FE1B 
001C DAOFOO 

; TARBELL ELECTRONICS 
CP/M COLDSTART LOADER 
VERS I ON OF 3--22-" 79 • 

TIllS 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. 

FAU3E 
TRUE 

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

· , 
;********* THIS IS THE AREA TO MAKE CHANGES IN *********** 
;********* FOR DIFFERENT SYSTEM CONFIGURATIONS *********** 

MSIZE 
DELTA 
PERSCI 
DUBSID 
SPT 
DISK 

EGJU 20 
EQU FALSE 
EQU FALSE 
EQU FALSE 
EG,U 26 
EI~U OF8H 

** 
;MEMORY SIZE IN DECIMAL KB. ** 
;TRUE Ir DELTA PRODUCTS CPU ** 
;TRUE FOR PERSCI DRIVES. ** 
;TRUE FOR DOUBLE SIDED SYSTEMS. ** 
;NUMBER OF SECTORS PER TRACK. ** 
; D I SI< PORT BAS:E ADI:IRESS. ** 

; ** 
;********************************************************* 
;********************************************************* 
· , 
DCOM 
I:ISTAT 
TRACK 
SECT 
DATA 
WAIT 
DCONT 
CBASE 
CPMEI 
BOOTE 
NSECTS 
RTCNT 

BOOT: 

BLOOP: 

RNTRK= 

RNSEC: 

EQU DISK ; COMMAND PORT. 
EQU DISK ;STATUS PORT. 
EQU DISK+1 ;TRACK PORT. 
EQU DISK+2 ;SECTOR PORT. 
EQU DISI(+3 ; DATA PORT. 
EQU DISK+4 ;WAIT PORT. 
EQU DISK+4 ;CONTROL PORT. 
EQU (MSIZE-20)*1024 
EQU CBASE+3400H;START OF CP/M. 
EQU CPMB+1600H ;COLD BOOT ENTRY POINT. 
EQU 51 ;SECTORS OF CP/M. 
EQU 10 ; NUMBER OF RETRYS. 

ORG 0 

MV IE. F<TCNT 

IF DELTA 
MVI A.1 
OUT 9 
ENDIF 

LXI 
LXI 
MVI 
MVI 
MVI 
MOV 
CALL 
DCR 
.jZ 
MVI 
INR 
MOV 
CPI 
JC 

SP,100H 
H,CPMB 
D,NSECTS 
C,2 
B,4 
A.C 
READ 
D 
BOOTE 
B.O 
C 
A.C 
SPT"'1 
RNSEC 

;START OF LOADER. 

;GET RETRY COUNT. 

; IF USINCi DELTA PRODUCTS CPU. 
;CODE TO KICK OUT ROM 

;SET STACK POINTER. 
;CP/M STARTS HERE. 
;NUMBER OF SECTORS TO READ. 
;SECTOR NUMBER. 
;FOR HEAD LOAD. 
;SECTOR IN A. 
; REAl) FIRST SECTOR. 
;IF DONE, 
;GO TO CP/M. 
;FOR NO HEAD LOAD. 
; INCREMENT TF{ACI< COUNT. 
;DONE WITH 
;THIS TRACK? 
;IF NOT, READ NEXT SECTOR. 

TF NOT PERSC I AND NOT DUBSI1L_ ___~ ~_~_ 

« 

• 

( 

• 
• 
• 
• 
f 

( 

( 

c 

c 

• 



00lF ::;::E5:::: MVI I~' !:i:3H ; ::nEP COMMAND. 'r 00:21 D::;::FE:: OUT DCOt1 ; I ::;~:3UE IT. e 
002::;:: DBFC IN WAIT ;WAIT UNTIL DONE. 

ENDIF 
I' ~, t 

IF PERSCI AND NCn DUBSID 
MVI A,50H ; INCREMENT TRACK • OUT DCOM ;RE13ISTER. , 
IN WAIT ;WAIT FOR INTRQ. 
rlV I A. 1 ;::HEP 

( OUT DCONT ; PERSCI. ( 
rlV I A,72H ;8WITCH WI-)IT FOR 
OUT DCONT ; SEEI< COMPLETE. • IN WAIT ;WAIT. C 
MVI A,OF2H ;SWITCH WAIT , OUT DCONT ;BACK. 
ENDIF ( 

IF" DUB8ID ;IF DOUBLE SIDED SYSTEM. 
( MVI A,OB2H ;8IDE :3ELECT COMMAND. « 

OUT DCONT ; ISSUE IT. 
ENDIF 

( ( 
0025 (lEO 1 MVI (:,1 ; SECTOR NUMBER. 

I 
0027 C:30COO .JMP RNTRK ; READ NEXT TRACK. 

S 
002A D::3FA READ: OUT SECT ;8ET SECTOR F,EG I STER. 

I 
002C CD4100 CALL CHEO< ; CHECK FOR ERROR. 
002F :;:E:;::::: MVI A,88H ; COMMAND FOR READ. e 
00~:1 BO ORA B ;13£T HEAD LOAD BIT. 
00:32 D:::F8 OUT DCOM ; IS~;UE COMMAND. 

'I.~ 0034 DBFC RLOOP: IN WAIT ;WAIT FOR DRG.I. • 00::"::)6 87 ORA A ;8ET FLAG:::;. 
00::;::7 F24100 . ..IP CHECK ; ,JUI"IP IF DONE. 

( OO:3A D13FB IN DATA ;READ DATA. • OO:Z~C 77 MOV M,A ;PUT IN MEI'10RY. 
OO::;::D 2:3 INX H ; INCREMENT POINTER • .. OO:;::E C3::;::400 . ..IMP RLOOP ; LOOP UNTIL DONE. t 

0041 DBFE: CHECI<: IN DSTAT ; READ STATUS. 
f 0043 E6';:JD ANI 9DH ; LOOI< AT ERROR BITS. :1 

004=i c::::: RZ ;OK IF ZERO. 
0046 1D DCI::;: E ; DECREt1ENT RETRY COUNT. 

~ 0047 C20200 ,JNZ BLOOP ;TRY AGAIN IF NOT ZERO. 
004A :;::2E:OOO STA EC ;SAVE ERROR CODE. 
004D 2F CMA ; INVERT AND :::;END 

( 004E D:3FF OUT OFFH ;TO FRONT PANEL. ( 
OO!50 C:::;:5000 HERE: .JMP HERE ;LOOP. 

C 007[1 ORO 7DH ;PUT . ..ILII"IP HERE. C 
007[1 (::;::0000 ... IMP BOOT ; ,JUI'1P INTO BOOT. 
00::;:0 EC: END ; ENI) OF BOOT. 

t ( 
A>: 

• 
I: 

• ( 

I: C 

• 
-~-------



j-------------------------------------------------
; cp/m basic input/output operating system (bios) 
; tarbell electronics 
; 2.x version of 01-29-82 
; copyright (c) 1980 tarbell electronics 
j--------------------------------------------------

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 equ statements, 
the i/o may be automatically reconfigured to fit most 
situations. the true and false ones control conditional 

; assemblies of different sections of i/o routines to fit 
different interface requirements. 

TRUE 
FALSE . , 

EQU OFFFFH 
EQU NOT TRUE 

;define value of true. 
;define value of false. 

.*************************************************** , 
;*** this begins the area which requires changes *** 
;*** for different console i/o systems *** 
.*************************************************** , 
; 
MSIZE 
INTRP 
TARBELL 
IOBASE 
TIMER 
STD 
MSI02 
VDB8024 
DELTA 
ISI02 
TUART 
VIDEO 
OTHER 
SOLOS 
DUBSID 
DMACNTL 
NDISK 
; 
RDYLO 
RDYHI 
TARDEL . , 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

EQU 
EQU 
EQU 

64 
FALSE 
FALSE 
o 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
TRUE 
FALSE 
FALSE 
FALSE 
FALSE 
FALSE 
TRUE 
4 

;memory size in kbytes. 
;true if interrupts allowed. 
;true if using the tarbell z-80 cpu. 
;base io addr for tarbell cpu (0 or 10 hex). 
;true if using cpu timer (tarbell cpu board). 
;true if standard i/o. 
;true if mits 2sio. 
;true if using vdb-8024 board. 
;true if using delta products cpu. 
;true if imsai sio-2. 
;true if cromemco tuart. 
;true if using a memory mapped video board. 
;true if something else. 
;true if proc tech solos. 
;true for double sided drives (1 logical drive). 
;true if using dma control. 
;defines the number drives in system. 

STD OR SOLOS OR OTHER ;status ready when low. 
NOT RDYLO 
TARBELL OR DELTA ;if using tarbell or delta cpu. 

IF VIDEO 
OUTADDR EQU OOOOOH 

ENDIF 

;if using a video board 
;put output address here 

CSTAT 
CCOM 
CDATA 
LSTAT 
LCOM 
LDATA 

IF NOT 
EQU 3 
EQU 3 
EQU 2 
EQU 5 
EQU 5 
EQU 4 
ENDIF 

SOLOS AND NOT TARDEL ;if not 
;console status port. 
;console command port. 
;console data port. 
;list status port. 
;list command port. 
;list data port. 

proc tech solos, 



CUNUL 
CNULL 
LSTNUL 
LNULL 
LSTPAG 
LINCNT 
HLAB 
STPRAT 
DUAL 

EUU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

l!'ALSt; 

16 
FALSE 
o 
FALSE 
66 
8 
1 
FALSE 

;consOle nUllS:' 
;console null count. 
;list device nulls? 
;list null count. 
;list device paging? 
;lines per page. 
;8 for hd ld at beg of seek. 
irate O=3ms,1=6ms, 2=lOms, 3=20ms. 
;true if dual headed (2 heads moving together). 

; 
.******************************************************* I 

;*** this is the end of the area which normally need *** 
;*** be changed for most console i/o systems *** 
.******************************************************* I 

CCOM 
CSTAT 
CDATA 
LCOM 
LSTAT 
LDATA 

; 

IF TARDEL 
EQU IOBASE+l 
EQU IOBASE+l 
EQU IOBASE+O 
EQU IOBASE+3 
EQU IOBASE+3 
EQU IOBASE+2 
ENDIF 

;if using tarbell or delta cpu 
;console command port 
;console status port ( chan a.) 
;console data port 
;list command port 
;list status port (chan b.) 
;list data port 

IF TIMER AND TARBELL ;must be using tarbell cpu. 

timer equates 

TCHO 
TCHI 
TCH2 
TCMND 
IMASK 
CNTRO 
CNTRI 
CNTR2 
RLWORD 
RLHBYTE 
RLLBYTE 
CNTRLT 
BINARY 
BCD 
MODE 0 
MODEl 
MODE2 
MODE3 
MODE4 
MODES 

CSTAT 
KBD 
CLRSCR 
SCRN 

. 
I 

DMAP 
DISK 

DMAP 
DISK 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
ENDIF 

IOBASE+4 
IOBASE+S 
IOBASE+6 
IOBASE+7 
IOBASE+8 
OOOOOOOOB 
OlOOOOOOB 
lOOOOOOOB 
OOllOOOOB 
OOlOOOOOB 
OOOlOOOOB 
OOOOOOOOB 
OOOOOOOOB 
OOOOOOOIB 
OOOOOOOOB 
OOOOOOIOB 
OOOOOIOOB 
OOOOOllOB 
OOOOlOOOB 
OOOOlOlOB 

IF SOLOS 
EQU OFAH 
EQU OC02EH 
EQU OCODSH 
EQU OCOS4H 
ENDIF 

IF NOT SOLOS 
EQU OEOH 
EQU OF8H 
ENDIF 

IF SOLOS 
EQU 060H 
EQU 078H 
ENDIF 

;timer chan 0 address 
;timer chan 1 address 
;timer chan 2 address 
;timer command port 
;interrupt masking port 
;counter 0 
;counter 1 
;counter 2 
;read/load lsb 1st, msb 2nd. 
;read/load msb only. 
;read/load lsb only. 
;counter latching operation. 
;select binary operation. 
;select bcd operation. 
;interrupt on terminal count. 
;programmable one-shot. 
irate generator. 
;square wave rate generator. 
;software triggered strobe. 
;hardware triggered strobe. 

;if proc tech solos, 
;console status port. 
;solos keyboard. 
;clear screen. 
;solos output. 

;if not proc tech solos, 
;dma base address. 
;disk base address. 

;if proc tech solos, 
;dma base address. 
;different disk ports. 



; 
ADRO EQU 
WCTO EQU 
CMND EQU 
DCOM EQU 
DSTAT EQU 
TRACK EQU 
SECTP EQU 
DDATA EQU 
WAIT EQU 
DCONT EQU 
DMACHK EQU 
RTCNT EQU 

IF 
CKBR EQU 
CPTR EQU 

ENDIF 

IF 
CKBR EQU 
CPTR EQU 

ENDIF 

IF 
CKBR EQU 
CPTR EQU 

ENDIF 

IF 
CKBR EQU 
CPTR EQU 

ENDIF 

IF 
CKBR EQU 
CPTR EQU 

ENDIF 
; 

IF 
CKBR EQU 
CPTR EQU 

ENDIF 

IF 
CKBR EQU 
CPTR EQU 

ENDIF 

IF 
CKBR EQU 
CPTR EQU 

ENDIF 
; 
LRBIT EQU 
i 
IOBYTE EQU 
CBASE EQU 
CPMB EQU 
BDOS EQU 
BIOS EQU 
CDISK EQU 
NSECTS EQU 

ORG 
i 
-----

DMAP+O 
DMAP+l 
DMAP+8 
DISK 
DISK 
DISK+l 
DISK+2 
DISK+3 
DISK+4 
DISK+4 
DISK+5 
10 

STD 
OOOOOOOIB 
10000000B 

MSI02 
OOOOOOOIB 
OOOOOOIOB 

VDB8024 
OOOOOOIOB 
OOOOOIOOB 

ISI02 
OOOOOOIOB 
OOOOOOOIB 

TARDEL 
OOOOOOIOB 
OOOOOOOIB 

TUART 
OlOOOOOOB 
10000000B 

SOLOS 
OOOOOOOIB 
10000000B 

OTHER 
OOOOOOIOB 
10000000B 

CPTR 

3 
(MSIZE-20)*1024 
CBASE+3400H 
CPMB+806H 
CPMB+1600H 
4 
17 

CPMB+8 

-_ ...... - ........ • .- ___ 1_ _ '"II ... • 

idma address reg port. 
idma word count reg port. 
idma command port. 
idisk command port. 
idisk status port. 
idisk track port. 
idisk sector port. 
idisk data port. 
idisk wait port. 
idisk control port. 
idma check port. 
iretry count. 

iif standard i/o, 
;keyboard ready bit. 
icons output rdy bit. 

;if mits 2sio, 
ikeyboard ready bit. 
;print ready bit. 

;if vdb-8024 board. 
ikeyboard ready bit. 
icons output rdy bit. 

;keyboard ready bit. 
;print ready bit. 

ikeyboard ready bit. 
iprint ready bit. 

iif cromemco tuart, 
ikeyboard ready bit. 
iprint ready bit. 

iif proc tech solos, 
ikeyboard ready bit. 
;dummy equ. 

iif something else, 
ikeyboard ready bit. 
;printer ready bit. 

ilister ready bit. 

iaddress of i/o byte. 
ibias for larger than 20k. 
istart of cpm 2.0 
istart of bdos 2.0. 
istart of cbios io. 
ilocation 4 is current disk. 
inumber of sectors in it. 



i 
i boot 

Ub uuh ,-vall, - 'J.-elL U~-L-L -
DB MSIZE/10+'0',MSIZE MOD 10+'0' 
DB 'K CPM 2.2',ODH,OAH 
DB 'Auto-Select' 
IF DUBSID 
DB 'Double Sided ' 
ENDIF 
DB 'ver of 01-29-82',0 

i this section is executed whenever reset and run 
i is pushed, after the co1dstart loader reads in 
i the cpm system. 
i 
BOOT: . , 

i 

i 

INITIO: 

i 

IT1: 

· , 

· , 

· , 

LXI SP,80H iset stack pointer. 

IF INTRP AND NOT DMACNTLiif interrupts allowed, 
EI ienab1e them here. 
ENDIF 

IF MSI02 
MVI A,3 
OUT CCOM 
OUT LCOM 
MVI A,llH 
OUT CCOM 
OUT LCOM 
ENDIF 

IF TARDEL OR ISI02 
LXI H,IOINIT 
MVI B,4 
MOV A,M 
OUT CCOM 
OUT LCOM 
INX H 
DCR B 
JNZ INITIO 
ENDIF 

IF TUART 
MVI A,l 
OUT 54H 
OUT 52H 
LXI H,BAUDRS 
MVI A,llH 
OUT 02H 
MOV A,M 
INX H 
OUT 0 
CALL CONIN 
CALL CONIN 
CPI ODH 
MVI A,l 
JNZ IT1 
ENDIF 

IF SOLOS 
CALL CLRSCR 
ENDIF 

IF DMACNTL 
LXI H,RWDMA 
SHLD DMAENT+1 
ENDIF 

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

iif mits 2sio, 
iinitia1ize 2sio. 

ipoint to 8251 init. bytes 
ithere are 4 of them 
iget a byte 
iout to command port of console 
iout to command port of lister 
ibump pointer 
idecrease count 
i100p till done. 

iif cromemco tuart, 
iset a = 1. 
ise1ect device a. 
ireset device b. 
iget adr of baud rate table. 
ioctup1e the clock. 
i& reset current dev. 
iget baud rate from table. 
iincrement pointer. 
iset baud rate. 
iread keyboard. 
iread keyboard again. 
iif not carriage-return, 
is10w the clock. 
iunti1 a carriage-return. 

iif proc tech solos, 
ic1ear screen. 

ipoint to dma routine 
imodify boot jmp address. 



· , 
· , 
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MVI A,CNTRO+RLWORD+MODE2+BINARY ;init 8253 
OUT TCMND isend it to command port 
LXI B,33333 ;time constant for 60 hz 
MOV A,C 
OUT TCHO ;ls byte of count 
MOV A,B 
OUT TCHO ;ms byte of count 
ENDIF 

JMP BOOTF ;finish boot 

IF TARDEL OR ISI02 
IOINIT: DB OAAH,040H,OCEH,037H 

ENDIF 
· , 

IF TUART ;if cromemco tuart, 
BAUDRS: DB 94H,OCEH,OA2H,92H,88H,84H,82H,1 

; 

BOOTF: 

BOOTL: 

PMSG: 

· , 
; 

ENDIF 

ORG 
XRA 
STA 
STA 
MVI 
LXI 
MOV 
INX 
DCR 
JNZ 
IN 
LXI 
MOV 
INX 
ORA 
JZ 
MOV 
CALL 
JMP 

BIOS-64 
A 
IOBYTE 
CDISK 
B,ENDZ-STARTZ 
H,STARTZ 
M,A 
H 
B 
BOOTL 
CDATA 
H,SMSG 
A,M 
H 
A 
GOCPM 
C,A 
CONOT 
PMSG 

ORG BIOS 

i/o jump vector 

;hide rest of boot here. 
;clear scratch area. 
;clear i/o byte. 
;select drive zero 
;get length of zero area. 
;get scratch address. 
;put zero in memory. 
;increment pointer. 
;decrement counter. 
;loop till done. 
;clear console status. 
;point to sign on. 
;get a byte of the message 
;bump memory pointer. 
;is it a zero? 
;yes, we are done, jmp to cpm. 
;nope, print more message. 
;use the conot routine. 
;and loop till done. 

;start of cbios structure. 

; this is where cpm calls whenever it needs to do any input/output 
; operation. user programs may use these entry points also, but note 

that the location of this vector changes with the memory size. 
; 
DMAENT: JMP 
WBOOTE: JMP 

; 

JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 

BOOT 
WBOOT 
CONST 
CONIN 
CONOT 
LIST 
PUNCH 
READER 
HOME 
SELDSK 
SETTRK 
SETSEC 
SETDMA 
READ 
WRITE 
PRSTAT 
SECTRAN 

;from sboot loader,changed for dma. 
;from warm boot. 
;check console kb status. 
;read console character. 
;write console character. 
;write listing char. 
;write punch char. 
;read reader char. 
;move disk to track zero. 
;select disk drive. 
;seek to track in reg a. 
;set sector number. 
;set disk starting adr. 
;read selected sector. 
;write selected sector. 
;list status check. 
;sector translate routine. 

; this section defines the the disk parameters 



DPBASE EQU 
DPEO: DW 

DW 
DW 
DW 

DPE1: 

; 
DPE2: 

· , 
DPE3: 

; 

DW 
DW 
DW 
DW 

DW 
DW 
DW 
DW 

DW 
DW 
DW 
DW 

$ 
XLTO,OOOOH 
OOOOH,OOOOH 
DIRBUF,SDTAB+3 
CSVO,ALVO 

XLT1,OOOOH 
OOOOH,OOOOH 
DIRBUF,DPBl 
CSV1,ALVl 

XLT2,OOOOH 
OOOOH,OOOOH 
DIRBUF,DPB2 
CSV2,ALV2 

XLT3,OOOOH 
OOOOH,OOOOH 
DIRBUF,DPB3 
CSV3,ALV3 

;base of disk parameter block 
;translate table 
;scratch area 
;dir buff, parm block 
;check, alloc vectors 

;the following describes the disk physical nature, such as 
;sectors/track,directory size, etc ••• 
;the following table defines a single density drive. 

· , 
SDTAB: EQU 

DB 
DW 
DW 
DB 
DB 
DB 
DW 
DW 
DB 
DB 
DW 
DW 

· , 
IF 

; 

$ 
OOH 
XLTO 
26 
3 
7 
0 
242 
63 
192 
0 
16 
2 

DUBSID 

;one of 4 disk parm. blocks 
;log byte single density 
;use single density translate tab. 
;sectors/track 
;block shift 
;block mask 
;extnt mask 
;disk size - 1 
;directory max. 
;allocO 
;allocl 
;check size 
;number of system tracks 

;is using double sided drives. 

defines a single density/ double sided disk 

· , 

DB 
DW 
DW 
DB 
DB 
DB 
DW 
DW 
DB 
DB 
DW 
DW 
ENDIF 

02H 
XLTO 
26 
4 
15 
o 
242 
95 
192 
o 
24 
2 

;log byte doub sided 

;allow 95 entrys for dir. 

;the following table defines a double density drive. 

DDTAB: DB 
DW 
DW 
DB 
DB 
DB 

OlH 
o 
51 
4 
15 
o 

;log byte doub den/sing sided 
;no sector translate table. 
;51 sectors. 
;block shift. 
;block mask. 
;extent mask. 

_, ~ _ 1_ ~.! _ _ _, 
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DW 95 ;directory max. 
DB 192 ;a110cO 
DB 0 ;a110c1 
DW 24 ;check size 
DW 2 ;number of system tracks. 

IF DUBSID ;if using double sided 

defines a double density/doub sided drive 

; sector 

XLTO 

DPB1 
XLT1 

DPB2 
XLT2 

DPB3 
XLT3 

DB 03H 
DW 0 
DW 51 
DB 5 
DB 31 
DB 0 
DW 237 
DW 95 
DB 192 
DB 0 
DW 24 
DW 2 
ENDIF 

translation table 

EQU $ 
DB 1,7,13,19,25 
DB 5,11,17,23,3 
DB 9,15,21,2,8 
DB 14,20,26,6,12 
DB 18,24,4,10,16,22 

EQU SDTAB+3 
EQU XLTO 

EQU SDTAB+3 
EQU XLTO 

EQU SDTAB+3 
EQU XLTO 

;log byte and dub sided 

;start of trans. table 

;equiva1ent parameters 
;same translate table 

drives. 

;disk set up routine. this routine is common to both the 
;read and write routines for dma operation. this routine 
;may be used stand alone by passing parameters to it and 
;jumping to wboot-3 hex. this jump vector is changed when 
;cp/m is booted up. 
; 
;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 'settrk' 
;before using rwdma routine externally. 
; 
;entry parameters: 
;b = floppy disk (1793) read/write command byte 
;c 
;d 
;e 
i 

= 
= 
= 

floppy disk (1793) force interrupt command byte 
dma (8257) read/write command + high byte count 
dma (8257) low byte count (80 hex = 128 bytes) 

;exit values 
ib,c = floppy commands 
id,e = dma command + byte count. 
;h,l = (h,l + d,e) 



;a = £~oppy OISK staLu~ oyLe 
; 
;stack usage is 1 level deep. 

DMARW: 
RWDMA: 

DMARWE: 

; 

IF DMACNTL 

STA 
LDA 
OUT 
LHLD 
XRA 
OUT 
MOV 
OUT 
MOV 
DCR 
OUT 
MOV 
OUT 
MOV 
OUT 
MOV 
OUT 
MVI 
OUT 
CALL 
ORA 
OUT 

ERCNT 
SECT 
SECTP 
DMAADD 
A 
CMND 
A,C 
DC OM 
A,E 
A 
WCTO 
A,D 
WCTO 
A,L 
ADRO 
A,H 
ADRO 
A,41H 
CMND 
HDLD 
B 
DCOM 

;if using dma control 

;save error count. 
;get sector to read/write 
;and send it floppy chip. 
;get cpm dma address. 
;clear accum. 
;reset dma chip. 
;force interrupt command byte 
;send it to controller. 
;byte count to transfer 
;count = count - 1. 
;send it to dma chip. 
;get read/write code. 
;and tell dma chip what to do. 
;get low address byte 
;and send it to dma chip. 
;get high address byte 
;and send it to dma chip. 
;set up for request ch. 0 
;send it to controller. 
;check head load bit. 
;Iorl in the read/write bits. 
;tell floppy chip what to do. 

;adjust h,l for 128 byte increase. 

· I 

PUSH D 
MOV A,D 
ANI 3FH 
MOV D,A 
DAD D 
POP D 

;general purpose wait routine. 

MVI 
CNTLOOP:DCR 

JNZ 
SLOOP: IN 

RLC 
JC 

A,20H 
A 
CNTLOOP 
DMACHK 

;save d,e 
;get dma command byte 
;strip off command bits 7 
;now set for h,l adjust. 
;add it to h,l. 
;restore d,e 

;count value. 

;loop till = zero. 
;check for operation done. 
;by looking at bit 7. 
;loop till bit 7 = O. 

& 6 

IN 
RET 
ENDIF 

SLOOP 
DSTAT ;check and return disk status. 

;return to caller. 

· I 

;warm-boot - read the ccp back into memory. bdos and bios 
;assumed still in memory. if they are not, a cold start will 
;have to be done to bring them back into memory. 
; 
WBOOT: LXI SP,80H ;set stack pointer. 
· I 

· I 

IF INTRP AND NOT DMACNTL;if interrupts allowed, 
EI ;allow them here. 
ENDIF 

IF LSTPAG 
XRA A 
STA LFCNT 
ENDIF 

MVI C,O 

;if list device paging, 
;reset line-feed count. 

;select disk O. 



. 
I 

RBLK1: 

SEII DS 1\ 

HOME imove to track zero. 
iclear h,l 
;clear drive flags 

CALL 
CALL 
LXI 
SHLD 
SHLD 
MVI 
MVI 

H,O 
DRVFLG 
DRVFLG+2 
B,NSECTS 
C,2 

;get # sectors for cpm read. 
itrack (b)=O, sector (c)=2. 

IF INTRP AND NOT DMACNTLiif interrupts allowed, 
DI idisable them here. 
ENDIF 

LXI H,CPMB ;get starting address. 
SHLD DMAADD iset starting address. 
CALL SETSEC iread starting at sector 
PUSH B 
CALL READ iread a sector back. 
POP B 
JNZ RDERR iif error, print message. 
INR C iincrement sector number. 
DCR B idecrement sector count. 
JNZ RBLKl inot zero, keep reading 

IF INTRP AND NOT DMACNTLiif interrupts allowed, 
EI iallow them again here. 
ENDIF 

in 

set up jumps into cp/m in lower memory. 
i 
GOCPM: MVI A,OC3H iPut jmp to wboot 

STA 0 iadr at zero. 
LXI H,WBOOTE ;warmboot entry point 
SHLD 1 iset it. 
STA 5 iset jump instruction. 
LXI H,BDOS iPut jump to bdos 
SHLD 6 iat adr 5,6,7. 
LXI H,80H iset default dma adr. 
SHLD DMAADD isave it. 
LDA CDISK iget disk number to 
MOV C,A ipass to ccp in c. 
JMP CPMB i jump to ccp. 

c. 

RDERR: CALL RECOV iwe have an error in booting. 

i 
check 

CONST: 
CONST1: 
· I 

· I 

JMP WBOOT 

console input 

CALL STATCON 
MVI A,O 

IF RDYLO 
RNZ 
ENDIF 

IF RDYHI 
RZ 
ENDIF 

CMA 
RET 

status. 

ido a warm boot. 

;check console status port. 
iset a=O for return. 

iif status ready low, 
;not ready when not O. 

iif status ready high, 
inot ready when zero. 

iif ready a=ff. 
;return from const. 

i statcon - check keyboard status 
· I 

IF 
STATCON:IN 

ANI 

NOT SOLOS 
CSTAT 
CKBR 

;in status port 
imask ready bit. 
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ENDIF 

read a character from console. 

CONIN: 

i 

· , 

i 

· , 

· , 

IF NOT SOLOS 
CALL STATCON 
ENDIF 

IF SOLOS 
CALL KBD 
JZ CONIN 
ENDIF 

IF RDYLO AND NOT SOLOS 

iif not proc tech solos, 
iread console status. 

iif proc tech solos, 
iread sol keyboard. 
iready when not zero. 

JNZ CONIN iloop until low. 
ENDIF 

IF RDYHI 
JZ CONIN 
ENDIF 

IF NOT SOLOS 
IN CDATA 
ENDIF 

ANI 7FH 
RET 

iif ready when high, 
iloop until high. 

iif not proc tech solos, 
iread a character. 

imake most sig. bit = O. 
ireturn from conin. 

write a character to the console device. 

CONOT: 

CONOTl: 

· , 

IF CONUL 
MVI A,OAH 
CMP C 
JZ CONULL 
ENDIF 

iif nulls required, 
iif it's a If, 
ithen hop out 
ito null routine. 

IF NOT SOLOS 
IN CSTAT 
ANI CPTR 
ENDIF 

AND NOT VIDEO 
iread console status. 
iif not ready, 

IF RDYLO AND NOT SOLOS AND NOT VIDEO 
JNZ CONOTI iloop until low. 
ENDIF 

IF RDYHI AND NOT VIDEO 
JZ CONOTI 
ENDIF 

iif ready when high, 
iloop until high. 

IF NOT SOLOS AND NOT VIDEO 
MOV A,C iget character. 
OUT CDATA iprint it. 
RET ireturn. 
ENDIF 

ithis routine calles your video driver routine which must 
ibe in rom. all registers must be saved and restored by your 
ivideo driver in order to be compatiable with cpm. cpm passes 
ithe char. to be output in the c register. make any changes 
iin this routine to pass the char from reg c to the register 
iyour video driver expects it to be in. 

IF VIDEO iif using a video driver in rom. 



CONULL: 

CONULl: 

. , 

i 

MUV A,C 
CALL OUTADDR 
RET 
ENDIF 

IF CONUL 
PUSH B 
MVI B,CNULL+l 
CALL CONOTI 
MVI C,O 
DCR B 
JNZ CONULI 
POP B 
MOV A,C 
RET 
ENDIF 

IF SOLOS 
PUSH B 
MOV B,C 
CALL SCRN 
POP B 
MOV A,C 
RET 
ENDIF 

iget tne cpln COaL" ~l1C() Lt!~ c;( 

icall your video driver. 
ireturn to cpm. 

isave b&c. 
iget null count. 
iprint cr. 
iget null char. 
idecrement counter. 
ido next null. 
irestore b&c. 
irestore a. 
ireturn. 

;if proc tech solos, 
isave b&c. 
iPut char in b reg. 
ioutput char to solos. 
irestore b&c. 
iPut char in a. 
ireturn from conot. 

select disk number according to register c. 
i 
SELDSK: LXI H,O 

MOV A,C 
CPI NDISK 
RNC 
LXI H,DISKNO 
MOV A,M 

i 
IF DUAL 
ANI OFEH 
ENDIF 

MOV E,A 
MVI D,O 
LXI H,TRTAB 
PUSH H 
DAD D 
IN TRACK 
MOV M,A 
MOV A,C . , 
IF DUAL 
ANI OFEH 
ENDIF 

MOV E,A 
POP H 
DAD D 
MOV A,M 
OUT TRACK 
MOV A,C 
STA DISKNO 
ADD A 
ADD A 
ADD A 
ADD A 
STA LATCH 

DENSITY:LXI H,DRVFLG 
MVI B,O 

iset up for error code 
iget new drive. 
icalling undefined drive? 
iif no cy, h,l tells cpm yes. 
iget old drive number. 
;get old disk number. 

iif dual drive, 
iclear out bit O. 

iPut old disk no. in d&e. 

iget address of track table. 
isave address of trtab. 
iadd disk no. to address. 
iread 1771 track register. 
iPut into table. 
iget new disk number. 

iif a dual drive, 
iclear bit O. 

iPut new disk no. in d&e. 
irestore address of trtab. 
iadd disk no. to address. 
;get new track number. 
iPut into 1771 track reg. 
iupdate old disk number. 

iPut bits 1&2 at 4&5. 

isave new latch code. 
ipoint to drive den. flag 
iclear reg b. 

~ - ~ _ _ .! __ ..L _ ...!II __ .! __ _ .L::, _ _ , __ _ 
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MOV A,M iget the flag byte 
ORA A ilogged in? 
JM LOGED iyes, it's logged. 
PUSH H ino, save flag address. 
LDA LATCH iget latch code 
OUT DCONT ichange latch or density 

i 
iread track 0 sector 1 for density byte at 7e hex. 
i 

MVI A,l isector 1. 
STA SECT isave the sector value. 
CALL HOME ihome the drive. 
LHLD DMAADD iget cp/m dma address value 
PUSH H isave it on the stack. 
LXI H,DBUFF ;point to the dma buffer. 
SHLD DMAADD iset up read dma address. . , 

iread the data using read routine. 

CALL READ icbios read routine. 

iget density byte value and determine drive status. 

LOGED: 

POP 
SHLD 
POP 
LDA 
ORI 
MOV 
LXI 
ANI 
ORA 
LXI 
JZ 

H 
DMAADD 
H 
DBUFF+7EH 
80H 
M,A 
B,18 
12H 
A 
H,SDTAB 
DENSITl 

IF DUBSID 
DAD B 
CPI 2 
JZ DENSITl 
DAD B 
CPI lOH 
JZ DENSITl 
ENDIF 

i 
DAD 

DENSIT1:XCHG 
LDAX 
INX 
STA 
PUSH 
CALL 
POP 
LXI 

MOVE: LDAX 

. , 

MOV 
INX 
INX 
DCR 
JNZ 
DAD 
MOV 
INX 
MOV 

B 

D 
D 
DENS 
D 
PARINDX 
D 
B,0208H 
D 
M,A 
D 
H 
B 
MOVE 
B 
M,E 
H 
M,D 

;restore dma address from the stack. 
i and restore the cp/m dma address. 
;restore density flag address. 
iindex into dbuff to location dbuff+7e. 
iset logged in bit 
iplace it in flag table. 
iindex value through drive table. 
imask density and side bits out. 
isingle density? 
ipoint to start of tables 
iyes, overlay paramo block 

ino, add offset to next table 
isingle den doub sided? 
;yes 
ino 
idoub den single sided? 
iyes 

ino, must be doub den, doub sided 
idrive table pointer --~ d,e 
iget log and drive type byte. 
ibump pointer 
iset current drive density. 
;save drive table pointer. 
;compute parameter overlay area. 
irestore drive table pointer. 
ib = 2, c = 8 (count values). 
iget xltO byte. 
iand put it into dw table for drive. 
ibump 
i pointers 
;decrease count. 
i and loop till zero. 
inow add index into dpbO area. 
iget low pointer byte. 
ibump pointer. 
;get high pointer byte. 

iselect drive as a function of h,l 



r -
PARINDX:LHLD 

LXI 
DAD 
DAD 
DAD 
DAD 
DAD 
XRA 
RET 

· move disk , 

HOME: MVI 
MVI 
OUT 

· , 

DISKNO 
D,DPBASE 
H 
H 
H 
H 
D 
A 

to track 

C,O 
A,STPRAT 
DCOM 

zero. 

iload disk number and zero byte 
ipoint to disk parm start. 
i*2 
i*4 
i*8 
i*16 
icompute index for the drive 
iset a = O. 
ireturn from seldsk. 

iseek to track zero. 
irestore command 
itell controller. 

set track number to whatever is in register c. 
also perform move to the correct track (seek). 

SETTRK: 
LHLD LATCH 
MOV A,H 
ANI OB7H 
MOV H,A 

· , 
IF DUBSID 
LDA DENS 
RRC 
RRC 
JNC NOTSID 
MOV A,C 
RRC 
MOV B,A 
MOV A,L 
JC SIDE2 
ANI OBFH 
JMP SETLAT 

· I 

SIDE2: ORI 40H 
SETLAT: STA CLATCH 

ANI OBFH 
CALL OLDLAT 
MOV A,B 
ANI 7FH 
MOV C,A 
JMP TRKSET 
ENDIF 

IF NOT DUBSID 
JMP NOTSID 
ENDIF 

OLDLAT: CMP 
MVI 
JNZ 
CMA 

SFLAG: STA 

i 
NOTSID: 

TRKSET: 

RET 

MOV 
STA 
CALL 
LDA 
RRC 
JNC 

H 
A,OFFH 
SFLAG 

HLSF 

A,L 
CLATCH 
OLDLAT 
DENS 

TRKSD 

iget new and old latch. 
iget latch value. 
istrip density and side bits. 
irestore it. 

iif using double sided drive. 
icheck if double sided. 

ilook at bit l. 
iif bit 1 = 0, it's single sided. 
iit's doub sided, so get track number. 
idivide by 2. 
isave it in reg b. 
iget old latch value. 
ichange side if odd track. 
iclear side bit from latch. 
igo set the latch. 

iturn on side select bit. 
isave it for later. 
iclear side bit. 
icheck for drive change. 
irestore doub sided trk number. 
iclear bit 7. 
itrk number now in reg c. 
icheck for density of track going 

iif not using double sided drive 
ijump around subroutine. 

inew = old? 
iif not, set = ff 

inew = old, set = O. 
isave head load select flag. 

iget latch value. 
isave it 
icheck for drive change. 
icheck drive density flag. 
iis bit 0 = O? 
;yes, we are single density. 

___ .L. ___ "- ___ I .. _, .. ~1-.. ___ . 

to. 
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CPI 
JC 
LDA 
ORI 
JMP 

TRKSD: LDA 
ANI 

TRKDD: STA 
OUT 
MOV 
STA 

A.,~ 

1 
TRKSD 
CLATCH 
8 
TRKDD 

CLATCH 
OF7H 
CLATCH 
DCONT 
A,C 
TRK 

;UU, .t.i:::::H;'UL~ l..Lc:lI,,; .... ULUllUCl.. 

:is it track I? 
iif less than, set single density. 
:get current latch value. 
:set for double density. 

iget current latch value. 
:turn off bit 4 (single density). 
isave new latch value. 
:select disk and make density change. 
:restore track value 
iupdate old with new. 

move the head to the track in register a. 
i 
SEEK: PUSH B 

MOV B,A 
MVI A,RTCNT 

SRETRY: STA SERCNT 
IN TRACK 
CMP B 
JNZ NOTHR 

THERE: POP B 
RET 

NOTHR: MOV A,B 
OUT DDATA 

. , 
MVI A,14H+STPRAT+HLAB 
OUT DC OM 

IF NOT DMACNTL 
IN WAIT 
IN DSTAT 
ENDIF 

IF DMACNTL 
CALL SLOOP 
ENDIF 

ANI 
JZ 
LDA 
DCR 
JNZ 
POP 
PUSH 
CALL 
POP 
MOV 
JMP 

9lH 
THERE 

SERCNT 
A 
SRETRY 
B 
B 
RECOV 
B 
A,C 
SEEK 

i set disk sector number. 
i 
SETSEC: MOV A,C 

; 

STA SECT 
RET 

:save b&c. 
:save destination track. 
:get retry count. 
:store in error counter. 
:read present track no. 
isame as new track no.? 
ijump if not there. 
:restore b&c. 
ireturn from seek. 
:restore a from b. 
:track to data register. 
:get step rate, do 
iseek with verify. 

jwait for intrq. 
iread status. 

:no wait status check. 

:look at bits. 
jok if zero. 
jget error count. 
jdecrement count. 
jretry seek. 
jrestore b&c. 
jsave 
iif seek retry = 10 check 

:recover track number. 
i for cntl-c for abort. 

:get sector number. 
:put at sect # address. 
:return from setsec. 

itranslate the sector given b,c using 
jthe translate table:given by d,e 
; 
SECTRAN: 

MOV L,C 
INR L 
MOV A,D 
ORA E 
RZ 

jget physical sector number 
jbump it by one. 
jare we using no xlat table? 
jit will be zero if not. 
jreturn if it is zero. 

L- ~_ _ _ _ _ ____ ~ 
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DAD 
MOV 
MVI 
RET 

B 
L,M 
H,O 

set disk dma address. 
· I 

SETDMA: 

hdld 
i 
HDLD: 

; 

MOV 
MOV 
SHLD 
RET 

- get 

LDA 
ORA 
JZ 
CMA 
STA 

H,B 
L,C 
DMAADD 

head-load 

HLSF 
A 
HDLDI 

HLSF 

bit if 

in,.L = 
;h,l = 

;1 = 
;clear 
;h,l = 

L1: d..ns ' 

trans (sector) 
trans (sector) 
reg h 
translated sector 

;move b&c to h&l. 

;put at dma adr address. 
;return from setdma. 

required. 

;get head-load flag. 
; is a = zero? 
;hop if so. 
;set a = O. 
;set flag = 0 if not. 

;if changing to a new drive, perform a seek to 
;the same track to unload the head on new drive. 
· , 

; 

· I 

; 
HDLDl: 

; 

IN 
OUT 
MVI 
OUT 

TRACK 
DDATA 
A,lOH+STPRAT 
DCOM 

IF NOT DMACNTL 
IN WAIT 
ENDIF 

IF DMACNTL 
CALL SLOOP 
ENDIF 

IN DSTAT 
ANI 20H 
MVI A,4 
RZ 
SUB A 
RET 

;get present track 
;tell controller. 

;wait for intrq. 

;check dma status port. 

;read 1771 status. 
;look at hI 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. 
· , 
READ: MVI A, RTCNT 
RRETRY: 

; 

IF DMACNTL 
LXI B,80DOH 
LXI D,4080H 
CALL DMARW 
ENDIF 

IF NOT DMACNTL 
MVI B,80H 
CALL DSKSET 
ORA B 

READE: OUT DCOM 
RLOOP: IN WAIT 

ORA A 
JP RDDONE 
IN DDATA 
MOV M,A 
INX H 

iget retry count. 

;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. 
;wait for drq or intrq. 
;set flags. 
;done if intrq. 
;read a data byte from disk. 
;put byte into memory. 
;increment memory pointer. 
_ 1 _______ ,.::I': ___ ._._~ __ ~ 
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RDDONE: IN DSTAT 
ENDIF 

jl\.t:!t:!f:J .Lt::ClU.LlI':::I. 

iread disk status. 

IF INTRP AND NOT DMACNTLiif interrupts allowed, 
EI iallow again here. 

i 

irecov 

ENDIF 

ANI 
RZ 
CALL 
JNZ 
CALL 
JMP 

9DH 

ERCHK 
RRETRY 
RECOV 
READ 

ilook at error bits. 
ireturn if none. 
icheck for seek error. 
;try to read again. 
icheck for abort or continue 
;if not cntl-c, try to read again. 

;this routine is called by any read,write,seek routine if the retry 
icount goes to 10. if it does,this routine calls conin for a key to 
;be pushed. if the key is a cntl-c, then a warmboot is executed. if 
iany other key is pushed, then a return is made back to the caller 
iand that routine is retried for 10 more times • . , 
RECOV: 

MVI 
CALL 
CALL 
CPI 
RNZ 
JMP 

C, 'e' 
CONOT 
CONIN 
03H 

WBOOT 

ierror code 
iprint it 
icheck for pushed key. 
iis it a cntl-c ? 
ireturn to caller if not. 
iyes, do warmboot. 

erchk - check for record not found error. 

ERCHK: 

CHKOK: 

ANI 
JNZ 
LDA 
DCR 
RET 

10H 
CHKSK 
ERCNT 
A 

;if record not found, 
;do a check on seek. 
iget retrys allowed 
idecrease it, 
iand return with number. 

icheck for seek to correct track, 
iand change if necessary. 

IF NOT DMACNTL 
CHKSK: MVI A,OC4H 

OUT DC OM 
IN WAIT 
IN DDATA 
PUSH PSW 

CHKS2: IN DMACHK 
ORA A 
.JP CHKS3 
IN DDATA 
JMP CHKS2 

CHKS3: IN DSTAT 
ENDIF 

IF DMACNTL 
CHKSK: LXI H,BIOS-7 

LXI B,OC4DOH 
LXI D,04006H 
CALL DMARWE 
ORA A 
JZ CHKS4 
CALL HOME 
JMP CHKS5 
ENDIF 

;send command to 1771 
ito read address. 
iwait for drq or intrq. 
;read the track address. 
isave it on the stack. 
iwait for intrq. 
iset flags. 
idone with read adr OPe 
iread another byte. 
ido it again. 
iread disk status. 

ipoint to unused space 
iread address, force interrupt cmnds. 
idma read, count byte 
iread the id using dma control. 
iset flags. 
iread adr ok if o. 
iotherwise, home first. 
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CHKS4: POP PSW 
ENDIF 

i 
IF DMACNTL 

CHKS4: IN SECTP 
ENDIF 

i 

CHKSS: 

DSKSET: 

OUT 
LDA 
CALL 
JMP 

IF 
STA 
MVI 
OUT 
XTHL 
XTHL 
ENDIF 

TRACK 
TRK 
SEEK 
CHKOK 

NOT DMACNTL 
ERCNT 
A,ODOH 
DCOM 

iupdate track register. 

iget the track byte 

iget required track no. 
imove the head to it. 
iexit from error check. 

istore in error ctr. 
icause interrupt. 

isome 
i delay 

IF INTRP AND NOT DMACNTLiif interrupts allowed, 

. , 

DI idisable them here. 
ENDIF 

IF 
LHLD 
LDA 
OUT 
CALL 
RET 
ENDIF 

NOT DMACNTL 
DMAADD 
SECT 
SECTP 
HDLD 

iget starting addr. 
iget sector number. 
iset sector into 1771. 
iget head-load bit? 
ireturn to caller 

i write the sector at sect, on the present track, 
; use starting address at dmaadd. 

WRITE: MVI A,RTCNT 
WRETRY: 

i 

WRITE2 : 
WLOOP: 

WDONE: 

IF DMACNTL 
LXI B,OAODOH 
LXI D,08080H 
CALL DMARW 
ENDIF 

IF NOT DMACNTL 
MVI B,OAOH 
CALL DSKSET 
ORA B 
OUT DCOM 
IN WAIT 
ORA A 
JP WDONE 
MOV A,M 
OUT DDATA 
INX H 
JMP WLOOP 
IN DSTAT 
ENDIF 

iget retry count. 

ifloppy write, force interrupt. 
idma write, dma count byte. 
ienter common read/write routine. 

ifloppy write command byte. 
iset up floppy controller. 
i'or' in write command. 

iwait for ready. 
iset flags. 
ihop out when done. 
iget byte from memo 
iwrite onto disk. 
iincrement mem ptr. 
ikeep writing. 
iread disk status. 

IF INTRP AND NOT DMACNTLiif interrupts allowed, 
EI ienable again here. 
ENDIF 

ANI OFDH 
RZ 
CALL ERCHK 

ilook at these bits. 
ireturn if no err. 
;check/correct seek err. 



.JNZ .. 

CALL 
JMP 

· I 

WRE'!' J:{Y' 

RECOV 
WRITE 

;tryto write agaln. 
;check for abort 
;retry write again. 

;list status check routine 

PRSTAT: 
· I 

; 

; 

CALL PSTAT icheck printer status port. 

MVI A,O ireturn status activity. 

IF TARDEL OR RDYLO 
RNZ 
ENDIF 

IF NOT TARDEL AND RDYHI 
RZ 
ENDIF 

CMA iinvert it 

punch and reader are not supported. 
· I 

PUNCH: 
READER: RET 

;pstat - printer status check routine. 
· I 

PSTAT: IN LSTAT 

; 

IF NOT TARDEL 
ANI LRBIT 
ENDIF 

IF TARDEL 
ANI 8lH 
XRI 8lH 
ENDIF 

RET 

iread printer status port. 

imask ready bits 

ireturn to caller 

write a character on listing device. 
i 
LIST: 

i 

IF LSTNUL 
MVI A,ODH 
CMP C 
JZ LINUL 
ENDIF 

IF 
MVI 
CMP 
JZ 
MOV 
CPI 
RZ 
ENDIF 

LSTPAG 
A,OAH 
C 
LINUL3 
A,C 
OCH 

iif nulls or paging, 
;if it's a cr, 
ithen hop out to 
inull routine. 

iif paging 
iget a linefeed 
;does it match? 

LTBSY: CALL PSTAT ;read lister status. . 
I 

IF TARDEL OR RDYLO 
JNZ LTBSY 
ENDIF 

iloop till low. 

IF NOT TARDEL AND RDYHI 
JZ LTBSY iloop till high. 



· , 

· , 
LINUL: 

LINULl: 

· , 

ENDI.!:" 

MOV A,C 
OUT LDATA 
RET 

IF LSTNUL 
PUSH B 
MVI B,(LNULL AND 
CALL LTBSY 
MVI C,O 
DCR B 
JNZ LINULI 
JMP LINUL2 
ENDIF 

IF LSTPAG 
LINUL3: PUSH B 

LDA LFCNT 
INR A 
STA LFCNT 

;get data byte. 
;print it. 
;return from list. 

;if list nulls 
;save b&c. 

OFFH)+l ;get null count 
;print (cr first). 
;get null char. 
;decrement counter. 
;do next null. 
;exit the routine. 

;if list dev. paging, 
;save b,c pair 
;get line-feed count. 
;increment it. 
;save it back. 

CPI LINCNT-(LINCNT/ll) 
MVI B,l 

; end of page? 
;set up for 1 If. 
;hop if not end. JNZ NOTEOP 

XRA A 
STA LFCNT 
MVI B, (LINCNT/ll)+1 

NOTEOP: MVI C,OAH 
LSTPAl: CALL LTBSY 

· , 

LINUL2 : 

· , 

DCR B 
JNZ LSTPAI 
ENDIF 

IF 
POP 
MOV 
RET 
ENDIF 

LSTNUL OR LSTPAG 
B 
A,C 

ENDPROG EQU $-1 
· , 

;set If count = O. 

;between pages. 
;get line-feed code. 
;print line-feed. 
;decrement If counter. 
;do next line feed? 

;if nulls or paging, 
;restore b&c. 
;restore a. 
;return from list. 

;ending address. 

;note: as there are only six (6) sectors available for cbios on 
;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. 

TRK: DS 
SECT: DS 
DMAADD: DS 

1 
1 
2 

;current track number. 
;current sector number. 
;disk transfer address. 

the next several bytes, between startz and 
endz, are set to zero at cold boot time. 

STARTZ: 
i 
DISKNO: DS 2 
i 
i special flags. 

HLSF: DS 
LFCNT: DS 

1 
1 

istart of zeroed area. 

idisk number 

ihead-load select flag. 
;paging line-feed count. 

trtab - disk track table - present position of 
heads for up to 4 drives. 



TRTAB: DS 
DRVFLG: DS 
DENS: DS 
ERCNT: DS 
SERCNT: DS 
LATCH: DS 
CLATCH: DS 
; 

4 
4 
1 
1 
1 
1 
1 

ENDZ EQU $ . , 
BEGDAT 
DIRBUF: 
ALVO: 
CSVO: 
ALV1: 
CSV1: 
ALV2: 
CSV2: 
ALV3: 
CSV3: 
ENDDAT 
DATSIZ . , 

EQU 
DS 
DS 
DS 
DS 
DS 
DS 
DS 
DS 
DS 
EQU 
EQU 

$ 
128 
31 
24 
31 
24 
31 
24 
31 
24 
$ 
$-BEGDAT 

DBUFF: DS 128 

ORG ENDPROG 
END 

;drive density flags. 
;current drive density value. 
;error count for retries. 
;seek retry counter. 
;new code for latch. 
;current code in latch. 

;directory buffer 

itota1 size of disk parm storage. 

;128 byte density select buffer. 

;show actual ending address of bios 



i tarbell electronics cp/m coldstart loader 
; version of 10-27-81. 
;--------------------------------------------------------------
; 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. 

; modified to clear extended latch on disk board 6-29-81 
; modified for doub den side 1 system track 9-29-81 

added larger sector check in seccmp + 1 lable 10-27-81 
g.w.mulchin 
tarbell electronics 

---------------------------------------------------------------, 
; copyright (c) 1980, 1981 tarbell electronics 
i 
; 
.***************************************************************** , 
.* * , 
.* , 
. * , 
.* , 

** note ** 
--------------------------

;* the 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 operating system on to. * 
;* otherwise, leave it false if you are building an operating * 
i* system on to a single density formatted disk. * .* * , 
.***************************************************************** , 

; 
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. 

FALSE 
TRUE 

EQU 
EQU 

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

MSIZE EQU 
TARBELL EQU 
DUBSID EQU 
DELTA EQU 
DOUBDEN EQU 
DMACNTL EQU 
BASE EQU 
DDS EQU 
DISK EQU . , 

o 
NOT FALSE 

;define value of false. 
;define value of true. 

this is the area to make changes in ******************* 
for different system configurations ******************* 

** 
64 ;memory size in decimal kb. ** 
FALSE ;true if using tarbell cpu. ** 
FALSE ;true for double sided systems. ** 
FALSE ; true if using delta cpu card ** 
FALSE ;true if doub. den disk. ** 
TRUE ;true if using dma control ** 
0 itarbell i/o ports (00 or 10 hex) ** 
26 ;sectors in trk 1 , (range = 26 to 51) ** 
OF8H ;disk port base address. ** 

** 
.***************************************************************** , 

IF 
10 EQU 
MMENB EQU 
MEMMAG EQU 

ENDIF 

ADRO EQU 
WCTO EQU 
CMND EQU 
DC OM EQU 
DSTAT EOU 

TARBELL 
BASE 
10+10 
BASE+32 

OEOH 
OE1H 
OE8H 
DISK 
DISK 

;i/o ports on tarbell cpu. 
;memory management enable port. 
;memory management port. 

;dma address port. 
;dma word count port. 
;dma command port. 
;comrnand port. 
;status port. 



-_ .. 

TRACK 
SECT 
DATA 
WAIT 
DCONT 
DMACHK 
EXTMEM 
PANEL 
CBASE 
CPMB 
BOOTE 
SPT 
SDS 
NSECTS 
RTCNT 
i 

; 
BOOT: 

MLOOP: 

MOUT: 

BLOOP: 

RNTRK: 
RNSEC: 

SECCMP: 

i 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

DISK+l itrack port. 
DISK+2 isector port. 
DISK+3 idata port. 
DISK+4 iwait port. 
DISK+4 icontrol port. 
DISK+5 ;dma check port. 
DISK+5 ;extended disk latch 
OFFH ;front panel machines. 
(MSIZE-20) *1024 
CBASE+3400H;start of cp/m. 
CPMB+1600H icold boot entry point. 
26 ;number of sectors per track. (sing den) 
25 ;always 25 sectors to read in trk 1. 
SDS + DDS isectors of cp/m. 
10 inumber of retrys. 

ORG 0 istart of loader. 

iif using tarbell cpu 
icount=16, data byte = 0 

IF 
LXI 
MVI 
MOV 
ORA 
STA 

TARBELL 
D,lOOOH 
C,MEMMAG 
A,E 

AND OFFH 

C 
MOUT+l 

MOV A,E 
CMA 
OUT BASE 
INR E 
DCR D 
JNZ MLOOP 
OUT MMENB 
ENDIF 

IF DELTA 
MVI A,l 
OUT 9 
ENDIF 

XRA 
OUT 
MVI 
LXI 
LXI 
MVI 
MVI 
MVI 
CALL 
DCR 
JZ 
MVI 
INR 
MOV 
CPI 
JC 

A 
EXTMEM 
E,RTCNT 
SP,lOOH 
H,CPMB 
D,NSECTS 
C,2 
B,4 
READ 
D 
BOOTE 
B,O 
C 
A,C 
SPT+l 
RNSEC 

iget address value 
;make i/o port value 
imodify port on the fly 
iget init value. 
iflip it for ram on cpu 
iPut it to ram on cpu 
ibump data value 
idecrease count 
;loop 16 times. 
;enable memory management. 

iif using delta cpu. 
iget a 1 in reg a. 
; and disable cpu rom slot. 

;clear accum 
;clear extended disk latch 
;get retry count. 
;set stack pointer. 
icp/m starts here. 
inumber of sectors to read. 
isector number. 
;for head load. 
;read first sector. 
;if done, 
;go to cp/m. 
;for no head load. 
iincrement sector count. 
;done with 
;this track? 
;if not, read next sector. 

IF DOUBDEN AND NOT DUBSID 
MVI A,DDS + 1 inumber of sectors to read on trk 1. 
STA SECCMP+l ;modify sector compare value. 
MVI A,S iget set double density code 
OUT WAIT ;set latch for d.density 
ENDIF 

IF 
MVI 
OUT 

NOT DUBSID 
A,5BH 
DCOM 

;step command. 
;issue it. 



; 

READ: 

. , 

IN WAIT 
ENDIF 

IF DUBSID 
MVI A,DDS + 1 
STA SECCMP+l 
MVI A,48H 
OUT DCONT 
ENDIF 

MVI C,l 
JMP RNTRK 

IF DMACNTL 
MVI A,4lH 
OUT CMND 
MVI A,7FH 
OUT WCTO 
MVI A,40H 
OUT WCTO 
MOV A,L 
OUT ADRO 
MOV A,H 
OUT ADRO 
ENDIF 

MOV 
OUT 
MVI 
ORA 
OUT 

A,C 
SECT 
A,88H 
B 
DC OM 

;wait until done. 

;if double sided system. 
;number of sectors to read on trk 1. 
;modify sector compare value. 
;side select and density select 
;issue it. 

;sector number. 
;read next track. 

;if using dma control. 
;set up for chan 0 req. 

;count for 128 bytes 

;read command 

;get low address byte 

;high address byte 

;sector in a. 
iset sector register. 
icommand for read. 
iget head load bit. 
iissue command. 

IF NOT DMACNTLiif not using dma control. 
RLOOP: IN WAIT iwait for drq. 

i 

SLOPP: 

. , 
CHECK: 

HERE: 

ORA A iset flags. 
JP CHECK ijump if done. 
IN DATA iread data. 
MOV M,A iPut in memory. 
INX H iincrement pointer. 
JMP RLOOP ;loop until done. 
ENDIF 

IF DMACNTL 
IN DMACHK 
RLC 
JC SLOPP 
PUSH B 
LXI B,128 
DAD B 
POP B 
ENDIF 

IN DSTAT 
ANI 9DH 
RZ 
DCR E 
JNZ BLOOP 
CMA 
OUT PANEL 
JMP HERE 

ORG 7DH 

;check dma status 
i bit 7 
iloop if carry 
;save b,c pair 
;count set for 128 bytes 
;adjust h,l by 128 bytes 
irestore bc 

iread status. 
ilook at error bits. 
;ok if zero. 
;decrement retry count. 
;try again if not zero. 
iflip for front panel 
;show error code from floppy. 
; loop. 

iPut jump here. 

IF DOUBDEN AND NOT DUBSID ;if running double density 
RST 0 ido restart 0 



i 

. , 

DB ODDH 
DB 0 
ENDIF 

ithis byte must be here if daub den. 
ithis byte unused 

IF DOUBDEN AND DUBSID 
RST 0 
DB ODFH 
DB 0 
ENDIF 

IF NOT 
RST 0 
DB OE5H 
DB 0 
ENDIF 

IF NOT 
RST 0 
DB OE7H 
DB 0 
ENDIF 

DOUBDEN AND NOT DUBSID 
ida warm boot with rst inst. 

DaUB DEN AND DUBSID 

END BOOT iend of boot. 


