

































































































































































































































































































































































(b/, HEWLETT

PACKARD

244: {sesseasnsss}

245: if( (CSe-urite) or (dmackswrite) ) then begin
246: OdioEnl = 1;

247: if( ~ag914reg and CS ) then

248: 1s2dio = 0

249: else

250: 1s2dio = 1;

251: end;

252: if inppoll then begin

253: a9914cs = 1;

254: dbin = {;

255: end;

256: next_state := si; {go for it}

257: end;

288: end; {case s0}

259:

260: { ssvsseses }

261:  al: { Set up 9914 signals }

262: begin

263: busReq = 1;

264: if CS or inppoll then begin

265: do_reg_io; '

266: next_state := s2;

267: end

268: else {"CS} begin

269: if (dmack and DMAen and “inppoll) then begin
270: do_dma_io;

271: next_state := s82;

272: end

273: else . ’
274: next_state := idle; { Shouldn’t be here }
27S: end; {else -CS}

276: end; {case si}

277:

278: { essesssss }

279:  82: { Give data time to settle }

280: begin

281: busReq = 1; -

282: if CS or inppoll then begin

283: do_reg.io;

284: next_state := 83;

285: end

286: else {°CS} begin

287: if (dmack and DMAen and “inppoll) then begin
288: do_dma_io;

289: next_state := 83;

290: end

291: else

292: next_state := idle; { Shouldn’t be here }
293: end; {else “CS}’

294: end; {case s2}

295:

296: { ssssassss }

297: 83: { Continue to wait }

298: begin

299: busReq = 1;

300: if CS or inppoll then begin

301: do_reg_io;

302: next_state :3 84;

303: end

304: else {"CS} begin

305: if (dmack and DMAen and ~“inppell) then begin
306: do_dma_io;

307: - if “writes"dtackin then .

308: next_state := 83 {Wait for DTACKIN on outbound xfers}
309: else

310: next_state := 84;

311: end

312: else

313: next_state := idle; { Shouldn’t be here }
314: end; {else -CS}

315: end; {case 83}

316:

317: { sesssnsss }

318: 84: { Last state }

319: begin

320: busReq = 1;

DESCRIPTION: ILY5-0302 External Reference Specification Dwg no. A-1LY5-0302-1
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PACKARD
321: if CS or inppoll then begin
322: if “inppoll and “a9914Reg and vrite then
323: urite_dio_reg;
324: do_reg_io;
325: next_state := s§; ¢
326: end
327: else {°CS} begin
328: if (dmack and DMAen and “inppoll) then begin
329: do_dma_io;
330: next_state := g§;
331: end
332: else
333: next_state := idle; { Shouldn’t be here }
334: end; {else °CS}
33s: end; {case 84}
336:
337; { ssssesses }
338: sS: { finish cycle }
339: begin .
340: busReq = 1;
341: if CS and “inppoll then begin
342: if “vrite then begin
343: OdioEnl = 1;
344: if a9914Reg then ls2dio = 1
345: else enable_dio_reg;
346: end
347: else
348: if a9914Reg then OlsHpibEn = 1;
349: dtack = 1;
350: next_state := g§; { wait for CS to go avay }
351: end ‘
352: else {"CS or inppoll} begin
353: if (dmack and DMAen and “inppoll) then begin
354: dmrdy = 1;
385: if write then begin {inbound}
356: OdioEnl = 1;
387: 1s2dio = {;
358: end
359: else {outbound}
360: 0lsHpibEn = 1;
361: next_state := s5; { wait for dmack to go away }
362: end ;
363: else {inppoll or ve’re dome} begin
364: if inppoll then begin
365: ppoll_wait;
366: end
367: else {ve’re done}
368: next_state := idle; { Done }
369: end; {inppoll or done}
370: end; {else ~CS}
371: end; {case 85}
372:
373: 86:
374: ‘begin
375: next_state := idle;
376: end; {case s6}
377:
378: end;
379:end.

DESCRIPTION: ILY5-0302 External Reference Specification
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» ﬁ] HEWLETT

/B PACKARD
1:<no-name>
2:PAL Designer 2.2 88/05/05 14:27

3:Mon May 8 15:02:42 1989
4:PALASM Description for LSHPIBSM

;3 Using structure info for "ASIC"
9:
10:A49914CS = /CS * STATE(2] ¢ STATE(0] = /DMAEN = /MATCH s /CNCSBR » /RS232CS ¢ INPPOLL
11: 4 /CS s STATE(2] ¢ STATE[0] = /DMACK = /MATCH * /CNCSBR * /RS232CS + INPPOLL
12: + CS » A(4] = STATE[1]
13: + STATE(1] = INPPOLL
14: + /STATE(2] + STATE(0] « BG « INPPOLL
1§:
16:ACCGR = /CS » STATE(1] = DMAEN = DMACK + /INPPGLL
17:
18:BUSREQ = STATE([O]
19: + STATE(1]
20: + /STATE[2] = /RS232CS = PPOLLEN
21: + CS « /STATE(2]
22: 4+ /STATE[2] s DMAEN = DMACK
23:
24:DBIN = /CS + STATE([2] + STATE[0] * /DMAEN *= /MATCH = /CNCSBR » /RS232CS « INPPOLL
25: + /CS » STATE[2] + STATE[0] = /DMACK = /MATCE = /CNCSBR * /RS232CS = INPPOLL

S:
6:
7:;; PAL Attributes File is
8:;

26: + /CS s /WRITE s STATE[1] » DMAEN « DMACK
27: + CS = /WRITE = A[4] = STATE([1]

28: + STATE([1] = INPPOLL

29: + /STATE[2] = STATE[0] =+ BG » INPPOLL

30:

31:DMRDY = /CS » STATE(2] * /STATE[1] * STATE[0] * DMAEN * DMACK * /INPPOLL
32;

33:DTACK = CS = STATE[2] = /STATE(1] + STATE[0] * /INPPOLL

34:

35:LS2DI0 = /CS » WRITE » STATE([2] *» STATE[0] » DMAEN = DMACK » /INPPOLL

36: + CS = /WRITE = A(4] » STATE(2] * STATE[0] » /INPPOLL

37: + /CS « WRITE = STATE[1] » DMAEN = DMACK *= /INPPOLL

38: + CS = /WRITE = A[4] = STATE[1] » /INPPOLL

39: + /CS s WRITE = /STATE[2] + /STATE(1] = STATE({0] =+ BG * DMACK

40: + CS = /WRITE = A[4] *» /STATE[2] =+ /STATE[1] * STATE[0] = BG

41: + WRITE » A[4] = /STATE[2] * /STATE[1] * STATE[0] = BG = DMACK

42:

43:0DIOEN1 = /CS » WRITE » STATE[2) » STATE[0] » DMAEN = DMACK = /INPPOLL
44: 4+ CS = /WRITE = STATE[2] » STATE(0] » /INPPOLL

45: + /CS = WRITE = STATE[1] » DMAEN = DMACK = /INPPOLL

46: + CS s /WRITE s STATE[1] » /INPPOLL

47: + CS s /WRITE s /STATE[2) » /STATE[1] + STATE[0] = BG

48: + WRITE = /STATE[2] * /STATE[1] s STATE[0] * BG = DMACK

49:

S0:0LSHPIBEN = /CS = /WRITE s STATE(2] » STATE{0] » DMAEN *= DMACK » /INPPOLL
§1: + CS = WRITE = A[4] * STATE[2] = STATE(0] = /INPPOLL

52: + /CS » /WRITE s STATE(1] * DMAEN * DMACK s /INPPOLL

. §3: .+ CS = WRITE » A[4] = STATE[1] = /INPPOLL

54:

55:PPOLLIR = STATE[2] * /STATE[1] »= STATE{0] * MATCH = INPPOLL

56:

S7:READREG1 = CS » /WRITE * /A{4] = /A[3) = /A[2] *» /A[1] * STATE(2] *= STATE[0] s /INPPOLL
58: + CS » /WRITE » /A[4) » /A[3] * /A[2] + /A[1] = STATE[1] = /INPPOLL

59:

60:READREG3 = CS + /WRITE + /A(4] » /A(3] = /A[2] + A{1] « STATE[2] = STATE[0] + /INPPOLL
61: + CS & /WRITE s /A[4] + /A[3] » /A(2] + A[1] » STATE(1] = /INPPOLL

62:

63:READREGS = CS = /WRITE = /A[4] = /A[3] = A[2] * /A[1] = STATE[2] = STATE[0] = /INPPOLL
64: + CS = /WRITE = /A[4] + /A[3] * A[2] = /A[1] = STATE[1] s /INPPOLL

6S:

66:READREG7 = CS = /WRITE *= /A[4] = /A[3] = A[2] * A[1] « STATE[2] * STATE([0] = /INPPOLL
67: + CS » /WRITE = /A[4] + /A[3] = A{2) = A[1] *= STATE([1] * /INPPOLL

68:

69:READREGY = CS » /WRITE * /A(4] = A[3] * STATE[2] = STATE(0] s /INPPOLL
70: + CS » /WRITE = /A[4] » A(3) « STATE[(1] + /INPPOLL

T1:

T2:RINPPOLL = CS « /STATE{1] s STATE[0] * /BG + INPPOLL

73: 4 /STATE{1] = STATE[0] » /BG » DMAEN * DMACK * INPPOLL

T4: + CS = STATE[2] = /STATE[1] *» STATE[0] = INPPOLL

75: + STATE[2] s« /STATE[1] s« STATE[0] s DMAEN s DMACK = INPPOLL

76: + STATE(2] s+ /STATE[1] =« STATE[0] = RS232CS ¢ INPPOLL

77: + STATE[2] = /STATE[1] » STATE[0] * CNCSBR s INPPOLL

-
-
-
-
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e /STATE([1]  STATE[0] ¢ MATCH + INPPOLL

78: + STATE(2]
79:

80:SINPPOLL = /CS e /STATE([2] e /STATE[1] + /STATE[0O] s+ /DMAEN + /RS232CS s PPOLLEN
81: + /CS & /STATE[2] s /STATE[1] « /STATE(0] « /DMACK ¢ /RS232CS « PPOLLEN

82:

83:STATE[0] := /CS » STATE[2] « STATE[0] « /DMAEN s /MATCH * /CNCSBR * /RS232CS = INPPOLL
84: + /CS e STATE(2] + STATE[0] « /DMACK e /MATCH = /CNCSBR s /RS232CS « INPPOLL

8s:
86:
87:
88:

90:
91:
92:
93:
94:
95:

+ STATE[2] » STATE[0] « DMAEN = DMACK * /INPPOLL

+ CS = STATE[2] = STATE(0] = /INPPOLL

+ WRITE & STATE([2] e« STATE[1] e DMAEN s DMACK

+ STATE(2] * STATE([1] s DMAEN « DMACK » DTACKIN
89: + CS » STATE[2] s+ STATE(1]

+ STATE(2] = STATE[1] s INPPOLL

+ /STATE(2] s /STATE{1] = STATE[0]

+ /STATE[2] = /STATE[1] « /RS232CS s PPOLLEN

+ Cs s /STATE[2] s /STATE(1]

+ /STATE[2] s /STATE[1] » DMAEN s DMACK

96:STATE[1] :» STATE[1]  /STATE[0] & DMAEN = DMACK
97: + CS = STATE({1] = /STATE([0]

98: + STATE{1] s+ /STATE([0] = INPPOLL

99: + /STATE([2] « STATE[1] e DMAEN += DMACK

100: + CS » /STATE[2] = STATE[1]

101:
102:
103:

+
+

/STATE[2] + STATE[1] s INPPOLL
/STATE[2] « /STATE[1] = STATE(0] = BG

104:STATE[2] := STATE[2] =+ STATE(0] = DMAEN = DMACK
108: + CS = STATE[2] =+ STATE[0]

106: + STATE(2] = STATE[0] = INPPOLL

107: + STATE[1] = /STATE[0] = DMAEN = DMACK

108:
109:
110:

+
+

CS = STATE[1] + /STATE(0]
STATE[1] = /STATE[0] = INPPOLL
\

111:WE = /CS » /WRITE = STATE(2] = STATE[1] * DMAEN s DMACK + /INPPOLL
112: + CS * WRITE = A[4] » STATE[2] » STATE[1] = /INPPOLL

113: + /CS = /¥

RITE

114: + CS * WRITE =

118:
116 :WRITEREG1 =
117:
118:WRITEREG3 =
119:
120:WRITEREGS =
121:
122:WRITEREG7 =
123:
124 :WRITEREGS =

CS =
CS =
CS =
CS =

CS =

« STATE[1] = /STATE[0] « DMAEN » DMACK s /INPPOLL
A[4] =« STATE[1] =» /STATE{0] =+ /INPPOLL

WRITE * /A[4] « /A[3] = /A[2] = /A1) = STATE[2] = STATE[1] s+ STATE[0] = /INPPOLL
WRITE *+ /A[4] * /A[3] * /A[2] s A[1] « STATE[2] * STATE[1]  STATE[0] s /INPPOLL.
WRITE * /A[4] * /A[3] + A[2] * /A[1] » STATE[2] = STATE[1] = STATE[0] » /INPPOLL
WRITE s /A(4] = /A(3] = A[2] » A[1] » STATE[2] * STATE[1] =+ STATE[0] * /INPPOLL

WRITE + /A[4] = A[3] s STATE(2] + STATE{1] * STATE[0] =« /INPPOLL

5.7 RS-232 Register Access Machine

1:pal RS232SM;

2:{

3: PAL Designer RS232 control State Machine progranm.

4:

5: This file generates the Next State Equations and Output

6: equations for the RS232 interface.

T:

8: Don Soltis v0.1 2/27/89

9: Initial equations

10:

11:}

12:input cs, {rs232 Cs}

13: Nurite, {High true read/Lov true write}

14: reset, {High True reset signal}

1§: st(3..0], {Output Terms Fed Back}

16: ior,

17: iow,

18: al4],

19: af1],

20: busgr;

21:

22:output ior, {Lov true IO Read}

23: iow, {Lov true IO Write}

24: st[3..0], {state Variables}
I
i
i
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()

25:
26:
27:
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:
43:

44

4S:
46:
47:
48:
49:

50

51:
52:
53:

54
5S

56:
57:
58:

59

60:

61
62
63

64:

65
66

67:
68:
69:
70:
T
72:
73+
74:
75:
76:
778
78:
79:
80:
81:
82:
83:
84:
8§:
86:
87:
88:
89:
90:
91:
92:
93:
94:
95:
96:
97:
98:
99:
100:
101:

HEWLETT
PACKARD

dtack,
ReadRegl,ReadReg3,
WriteRegl,WriteReg3,
Sbusrq,Rbusrq,
oEXTdataEn,

OdioDatat, -
1ls2dio,

uartcs;

{read strobes}
{wvrite strobes}

PAL_TYPE 'ASIC’;
STATE_VARS st(3], st(2], st{1], st[0];
Macro goto;
begin
8t(3..0] :=
end;

Macro state;

:begin

st(3..0]
end;
Macro startstate; begin 0 end;
Macro s0; begin 8 end;
:Macro si; begin 4 end;
Macro s2; begin 1 end;
Macro 83; begin 9 end;
Macro s4; begin 13 end;
:Macro s8§; begin 5 end; .
:Macro s86; begin 3 end;
Macro 8T; begin 11 end;
Macro 88; begin 15 end;
Macro a9; begin 7 end;
:Macro 810; begin 12 end;
Macro sii; begin 10 end;
:Macro 812; begin 2 end;
:Macro 813; begin 14 end;
:Macro s14; begin 6 end;
:macro an8250reg; begin a(4] end;
:macro aDio_reg; begin ~a[4] end;
BEGIN

case state of

startstate:
begin
if cs and an8250reg then begin
Sbusrq = 1;
goto startstate;
end;
if cs and aDio_reg then
goto s0;
if cs and an8250reg and busgr then
goto s0;
if “cs then begin
Rbusrq = 1;
goto startstate;
end;
end;

{Async. reset put the circuit here}

{register xfer}

80: begin
if “cs then
begin {Error exit, tvo cards at same address}
Rbusrq = 1; {let go of bus}
goto startstate;
ior := 0;
iov := 0;
dtack := 0;
end
else
begin
if an8250reg then begin
UartCs = 1;
if Mvrite = 0 then {write}
oEXTdataEn;

{Lov True Data Transfer Acknowvledge}

{ask for bus if cs}

{start 8250 xfer}
{ have bus, will travel }

{ no longer request }

DESCRIPTION: ILY5-0302 External Reference Specification

Dwg no.
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K

102:
103:
104:
10§:
106:
107:
108:
109:
110:
111:
112:
113:
114:
115:
116:

117:81:

118:
119:
120:
121:
122:
123:
124:
125:
126:
127:
128:
129:
130:
131:
132:
133:
134:
135:
136:
137:
138:
139:
140:
141:
142:
143:
144:
145:
146:
147:
148:
149:
150:
151:
152:
153:
154:
185:
156:
187:
158:
159:
160:
161:
162:
163:
164:
16S:
166:
167:
168:

82:

169:

170:
171:
172:
173:
174:
175:
176:
177:
178:

HEWLETT
PACKARD

goto s8l;
end
else begin
if Nurite = 1 then begin
if a(1] = 0 then
readRegl = 1
else '
readReg3 = 1;
{0dioDatal = 1;}

end;
goto s81;
end;
end;
end;
begin

begin

if “cs then
begin {Error exit, two cards at same
Rbusrq = 1; {let go
goto startstate;
ior := 0;
iow := 0;
dtack := 0;
end
else begin
if an8250reg then begin
UartCs = 1;
if Nurite = 0 then {write}
oEXTdataEn
else {READ} begin
OdioDatal = 1;
1s2dio = 1;
end;
goto 82;
end
else begin
if Nwrite = 1 then begin
if a[1] = 0 then
readRegl = 1
else
readReg3 = 1;
OdioDatal = 1;
end;
goto s82;
end;
end;
end;

if “cs then

begin {Error exit, two cards at same
Rbusrq = 1; {let go
goto startstate;

ior := 0;
iow := 0;
dtack := 0;

end

else

begin

if an8250reg then begin
UartCs = 1;
if Nvrite = 0 then
oEXTdataEn
else {READ} begin
OdioDatal = 1;
1s2dio = 1;
end;
goto 83;
end
else begin
if Nurite = 1 then begin
if a1] = 0 then
readRegl = 1
else
readReg3d = 1;
OdioDatal = 1;
end;

address}
of bus}

address}
of bus}

" DESCRIPTION: 1LY5-0302 External Reference Specification
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179:
180:
181:
182:
183:
184:53:
18S:
186:
187:
188:
189:
190:
191:
192:
193:
194:
19§:
196:
197:
198:
199:
200:
201:
202:
203:
204:
20S:
206:
207:
208:
209:
210:
211:
212:
213:
214:
215:
216:
217:
218:
219:
220:
221:
222:
223:
224:
225:84:
226:
227:
228:
229:
230:
231:
232:
233:
234:
235:
236:
237:
238:
239:
240:
241:
242:
243:
244:
24S:
246:
247:
248:
249:
250:
251:
252:
253:
254:85:
255:

HEWLETT
PACKARD

goto 83;
end;
end;
end;

begin
if “cs then

begin {Error exit, two cards at same address}

Rbusrq = 1;
goto startstate;
‘lor := 0;
iow := 0;
dtack := 0;
end
else
begin
if an8250reg then begin

{1et go of bus}

if Nurite = 0 then {write}

oEXTdataEn

else {READ} begin
OdioDatal = 1;
1s2dio = 1;
ior = 1;
end;

UartCas = 1;

goto s4;

end

else begin

if Nwrite = 1 then begin

if af1] = 0 then
readRegi = 1
else
readReg3 = {;
OdioDatal = 1;
end
else begin
if a%i] = 0 then
WriteRegl = 1
else
WriteReg3 = 1;
end;
goto s10;
end;
end;
end;

begin
if “cs then

{vrite the DIO register}

begin {Error exit, two cards at same address}

Rbusrq = 1;
goto startstate;
ior := 0;
iow := 0;
dtack := 0;
end
else
begin :
if an8250reg then begin

{let go of bus}

if NHurite = 0 then begin {vrite}

iow = 1;
oEXTdataEn;
end

else {READ} begin
OdioDatal = 1;
1s2dio = 1;
ior = 1;
end;

UartCs = 1;

goto s5;

end

else {shouldn’t be here}

goto startstate;
end;
end;

begin
if “cs then

Dwg no. A-1LY5-0302-1
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(D

256:
257:
258:
259:
260:
261:
262:
263:
264:
265:
266:
267:
268:
269:
270:
271:
272:
273:
274:
275:
276:
277:
278:
279:
280:
281:
282:
283:86:
284:
285:
286:
287:
288:
289:
290:
291:
292:
293:
294:
295:
296:
297:
298:
299:
300:
301:
302:
303:
304:
30S:
306:
307:
308:
309:
310:

311:87:

312:
313:
314:
315:
316:
317:
318:
319:
320:
321:
322:
323:
324:
32§:
326:
327:
328:
329:
330:
331:
332:

HEWLETT
PACKARD

begin {Error exit, two cards at same address}
Rbusrq = 1; {let go of bus}
goto startstate;
ior := 0;
iow := 0;
dtack := 0;
end
else
begin
if an8250reg then begin
* if Nurite = 0 then begin {vrite}
iow = 1;
oEXTdataEn;
end
else {READ} begin
OdioDatal = 1;
1s2dio = 1;
ior = 1;
end;
UartCs = 1;
goto s86;
end
else
goto startatate;
end;
end;

begin
if “cs then
begin {Error exit, two cards at same address}
Rbuasrq = 1; . {let go of bus}
goto startstate;
ior := 0;
iow := 0;
dtack := 0;
end
else begin
if an82S0reg then begin
if Nurite = 0 then begin {write}
iow = 1;
oEXTdataEn;
end
else {READ} begin
OdioDatal = 1;

1s2dio = 1;
ior = 1;
end;
UartCs = 1;
goto 87;
end
else
goto startstate;
end;
end;

begin
if “cs then
begin {Error exit, two cards at same address}
Rbusrq = 1; {let go of bus}
goto startstate;
ior := 0;
iov := 0;
dtack := 0;
end
else begin
if an8250reg then begin
UartCs = 1;
if NHurite = 0 then begin {write}
iow = 1;
oEXTdataEn;
goto 810; {finished}
end
else begin {read}
ior = 1;
OdioDatal = 1;
1s2dio = 1;
goto s8;

Dwg no. A-1LY5-0302-1
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ﬁﬁ HEWLETT

PACKARD
333: end;

334: end

33s: else

336: goto startstate;

337: end;

338: end;

339:

340:88: begin )
341: if “cs then

342:

343: begin {Error exit, two cards at sane address}
344: Rbusrq = 1; {let go of bus}
345: goto startstate;

346: ior := 0;

347: iow := 0;

348: ) dtack := 0;

349: end

380: else begin

351: if an8250reg then begin

352: UartCs = 1;

383: if Nvrite = 0 then begin {urite, shouldn’t be here}
354: goto startstate;

35S: end

356: else begin {read}

357: ior = 1; -
358: OdioDatal = 1;

359: 1s2dio = 1;

360: goto 89;

361: end;

362: end

363: else *
364: . goto startstate;

365: end; '
366: end;

367:

368:89: begin

369: if “cs then

370: ’ begin {Error exit, two cards at same address}
371: Rbusrq = 1; . {let go of bus}
372: goto startstate; '

373: ior := 0;

374: iow := 0;

37s: dtack := 0;

376: end

377: else

378: begin

379: - if an8250reg then begin

380: UartCs = 1;

381: if Nerite = 0 then begin {write, shouldn’t be here}
382: goto startstate;

383: : end

384: else begin {read}

38s: ior = ;

386: OdioDatal = 1;

387: 1s2dio = 1;

388: goto 810;

389: end;

390: ’ end

391: else

392: goto startstate;

393: end;

394: end; {case 89}

395:

396:810: begin

397: if “cs then begin

398: Rbusrq = 1; {no longer need bus}
399: . goto startstate;

400: end

401: else begin {cs still asserted}

402: dtack = 1;

403: if an8250reg then begin

404: UartCs = 1;

405: if Nurite = 0 then {vrite} -
406: oEXTdataEn

407: else begin

408: OdioDatal = 1;

409: 1s2dio = 1;
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410: end;

411: goto sl;

412: end

413: else begin {internal register}
414: if Nwrite = 1 then begin

415: if a(1] = 0 then

416: readRegl = 1

417: else

418: readRegd = 1;

419: OdioDatal = 1;

420: end;

421: end; {else not an 8250 reg}
422: goto s10;

423: end; {else cs}

424: end; {case 810}

425:

426:811: {Unused State}
427: begin

428: goto startatate;

429: end;

430:812: {Unused State}
431: begin

432: goto startstate;

433: end;

434:813: {Unused State}
43S: begin

436: goto startstate;

437: end;

438:814: {Unused State}
439: begin

440: goto startstate;

441: end;

442:end; {end of case statement}

443:END.

Dwg no. A-1LY5-0302-1
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:ST[0] :

:<no-name>

:PAL Designer 2.2 88/05/05 14:27
:Tue May 2 07:57:01 1989
:PALASM Description for RS232SM

:;; PAL Attributes File is
:;; Using structure info for "ASIC"
:DTACK = CS » ST(3] « ST[2] = /ST(1] » /sT(0}

:IOR = CS » ST(2] = ST(0] + A[4] = NWRITE

+ CS » ST[1] « ST{0] = A[4] s NWRITE
+ CS +« ST[3] » ST(0] = A[4] = NWRITE

:I0W := CS » /ST[2] = ST(1] = ST{0] = A[4] + /NWRITE

+ CS « ST(2] + /ST(1] « ST[0] « A[4]  /NWRITE

:LS2DI0 = CS = ST(2] « /ST[1] » A[4] * NWRITE

+ CS » ST[0] » A[4] » NWRITE

;ODIDDATAI = CS & ST([2] = /sT[1]) » /ST[0] » NWRITE

+ CS » ST(0] = A[4] = NWRITE
4+ CS = /ST[2] = /ST[1] = ST[0] + NWRITE

:OEXTDATAEN = CS = ST(3] » /ST[1] » A[4] » /NWRITE

+ CS » ST[2] » /ST(1] = A(4] *= /NWRITE
+ CS » /ST([2] = ST{0] * A[4] = /NWRITE

:RBUSRQ = /CS » /ST[1]

+ /Cs » sT{0]

‘READREG1 = CS * ST(2] » /ST(1]  /ST{0] * /A(4] = /A[1] = NWRITE

+ CS » ST[3] = /ST(2] =« /ST{1] =» /A(4] * /A[1] +» NWRITE
+ CS » /ST[2]) » /ST[1] = ST{0] » /A[4] = /A[1] = NWRITE

:READREG3 = CS » ST[2] * /ST[1] » /ST[0] * /A(4] = A[1] * NWRITE

+ CS » ST(3] = /ST(2] = /ST(1]) = /A[4) + A[1] = NWRITE
+ CS = /ST[2] = /ST(1] = ST{0] = /A(4] = A[1] « NWRITE

:SBUSRQ = CS » /ST[3] s /ST(2] = /ST[1] = /ST[0] * A[4]

CS = ST[3] + ST[0] = A[4] * NWRITE
/ST[3]) + /sT(2] « ST(0] + A[4]
/ST{1] » sT{0] » A[4]

/ST[3] = /sT(2] = /ST[1] = sT(0]
/ST[3] = ST(2] = /ST[1] = /sST(0]

+ CS
+ CS
+ Cs
+ CsS

*® % * » W

:ST{1] := CS » ST(3] + ST(1] =+ ST(0] + A(4] * NWRITE

+CS + /ST[3] « /ST[2] * ST(1] + ST{0] =* A(4]
+ CS & /ST[3] » ST[2] * /ST{1] * ST(0] = A([4]
:ST[2] := CS » ST(3] = /ST[1] = /ST(0]
+ CS + ST(3] » /ST{1] » A(4]
+ CS = ST(2] » ST[1] » ST{0] * A[4) » NWRITE
+ CS = ST(3] = /ST[2] = ST[0] = A[4)
+ CS » ST[3] « /sT[2] » /sT(1])
:ST[3] := CS « ST(3] =« ST(2] =« /ST[1] = /sST(0]
+ CS + /ST[3] » ST[1] » ST(0] « A[4] * NWRITE
+ CS « /ST[2] = sT(0] =» a(4]
4+ Cs « /ST([2] s /sT{1] = sT(0]
+ CS » /ST(3] » /ST[2] » /ST[1] = BUSGR
+ CS = /ST([3] « /ST(2] = /ST(1] » /A[4)
:UARTCS = CS = ST(3] « /ST[1] s A{4]

4+ Cs « ST{2] = /ST[1] = A(4]
+ CS « ST(0] » A[4]

:WRITEREG1 = CS = ST(3] » /ST[2] # /ST[1] =« ST[0] =+ /A([4] + /A[1] = /NWRITE
:WRITEREG3 = CS * ST[3] * /ST{2] » /ST(1] = ST[0] * /A[4] * A[1] * /NWRITE

DESCRIPTION: ILY5-0302 External Reference Specification Dwg no. A-1LY5-0302-1
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5.8 Centronics Register Access Machine

1:pal cnDIOsa;

2:

3: .
4: PAL Designer Centronics DI0 register state machine. :
S: 1
6: This file generates the Next State Equations and Qutput |
7: equations for the DIO register Centronics state machine.

8:

9: Don Soltis v0.1 3/7/89

10: Initial equations

11: Don Soltis vi.l 10/15/89

12: Increased length of Write to register 1 (soft reset)

13:

14:}

1§:
16:input Cs, vrite, a[5..0], !
17: busgr, FifoFull, FifoEmpty, |
18: inbound, . |
19: state{2..0]; -

20:

21:output S1dFifo,R1dFifo,SunldFifo,RunldFifo,

22: busrgq,

23: olsDataEn,

24: oDioDataEni,

2s: cnCclk, .

26: dtack, :

27: ReadRegl,ReadReg3,ReadRegS,ReadReg7,ReadRegd,ReadRegll,

28: WriteRegl,WriteReg3,WriteReg7,WriteReg9,

29: state(2..0];
30:
31:

32:pal_type TASIC?;
33:

34:{ ONLY the active low outputs need tc be specified here for logic reduction }
35:{ use the psm version of pd2ddl for proper generation }

36:pal_pin_order “S1dFifo, “SunldFifo;

37:

38:state_vars state[2..0];

39:

40:macro idle; begin 0 end;

41:macro s0; begin 1 end;

42:macro sil; begin § end; N
43:macro 82; begin 6 end;

44:macro 83; begin 2 end;

45: !

46:macro next_state; begin state(2..0] end;

47:

48:macro ExternalReg; begin (a[4..1] = 3) end; {Register 7}
49:

50:macro FifoReg; begin (a[4..1] = 8) end; {Register 11}
51:

52:procedure ReadDioReg; begin
53: OdioDataEnil = 1;
54: case al4..1] of

S5: 0: begin {Reg 1}
56: ReadRegl = 1;
57: end;

58: 1: begin {Reg 3}
59: ReadReg3 = 1;
60: end;

61: 2: begin {Reg S5}
62: ReadRegS = 1;
63: end;

64: 3: begin {Reg 7}
65: ReadReg?7 = 1;
66: end;

67: 4: begin {Reg 9}
68: ReadReg9 = 1;
69: end;

70: S: begin {Reg 11}
T1: ReadRegll = 1;
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PACKARD
72: RunldfFifo = 1;
73: end;
74: end; {case}
75:end; {Procedure ReadDioReg}
76:

77:procedure WriteDioReg; begin
78: case a(4..1] of

79: 0: begin {Reg 1}
" 80: WriteRegl = 1;
81: end;

82: 1: begin {Reg 3}
83: WriteReg3 = 1;
84: end;

8s: 3: begin {Reg T}
86: WriteReg? = 1;
87: end;

88: 4: begin {Reg 9}
89: WriteRegs = 1;
90: end;

91: S: begin {Reg 11}
92: if “inbound then S1dFifo = 1;
93: end;

94: end; {case}
95:end; {Procedure WriteDioReg}

96:

97 :{sesssssssesssssnssssssssssssssassnsanns
98: * Main

G9: $ESSHENEIS RIS ESSISEETINEEESAEREREIERERN])
100:begin ’

101:

102:case state[2..0] of

103:

104: idle: begin )

10S: if Cs then begin

106: {*=assssss}

107: { Write }

108: {sssssssss}

109: if vrite then begin

110: if “ExternalReg then begin
111: next_state := 80;

112: end

113: else begin

114: busrq = 1;

115: next_state :¥ s0;

116: end;

117: end {if write}

118: {sesesess}

119: { Read }

120: {tt-":tt}

121: else begin {read}

122: if inbound*(FifoReg) "then SunldFifo = 1;
123: next_state := s80;

124: end; {else read}

12§: end {if cs}

126: else begin

127: next_state := idle;

128: end; {else not cs}

129: end; {state idle}

130:

131:  80: begin

132: if Cs then begin

133: {ssssssess}

134: { Write }

13S: {ssessnsas}

136: if vrite then begin

137: if “ExternalReg then begin
138: next_state := s8i;

139: end

140: else begin

141: busrq = 1;

142: if busgr = 0 then next_state := 80
143: else begin

144: OlsDataEn = 1;

14S§: next_state := si;
146: end;

147: end;

148: end {if write}

DESCRIPTION: 1LY5-0302 External Reference Specification
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PACKARD
149: {sesscsss}
150: { Read }
151: {sssssses}
152: else begin {read}
153: ‘ReadDioReg;
154: next_state := gl;
155: end; {else read}
156: end {if cs}
157: else begin
158: R1dFi1fo = 1;
159: RunldFifo = {;
160: next_state :® idle;
161: end; {else not cs}
162: end; {state 80}
163:
164: s1: begin
165: if Cs then begin
166: {sssssssne}
167: { Vrite }
168: {sessesane}
169: if write then begin
170: if “ExternalReg then begin
171: if( a(4..1] = 0 ) then WriteRegl = 1;
172: next_state := 82;
173: end
174: else begin
178: busrq = 1;
176: cnCelk = 1; {load control into external latch}
177: OlsDataEn = {;
178: next_state := 82;
179: end;
180: end {if write}
181: {ssesenss}
182: { Read }
183: {ssss0e2s}
184: else begin {read}
185: ReadDioReg;
186: next_state := 82;
187: end; {else read}
188: end {if cs}
189: else begin
190: Rl1dFifo = 1;
191: RunldFifo = 1;
192: next_state := idle;
193: end; {else not cs}
194: end; {state si}
19§:
196:  82: begin
197: if Cs then begin
198: {ssss0020s}
199: { Write }
200: {ssssess2s}
201: if write then begin
202: WriteDioReg;
203: if “ExternalReg then begin
204: dtack = 1;
205: next_state := 83;
206: end
207:° else begin
208: busrq = 1;
209: dtack = 1;
210: OlsDataEn = 1;
211: next_state := 83;
212: end;
213: end {if write}
214: {sseseses}
215: { Read }
216: {sesssss2}
217: else begin {read}
218: ReadDioReg;
219: dtack = 1;
220: next_state := 83;
221: end; {else read}
222: end {if cs}
223: else begin {Shouldn’t happen}
224: R1dFifo = 1;
225: RunldFifo = 1;

DESCRIPTION: 1LY5-0302 Extemal Reference Specification Dwg no. A-1LY5-0302-1
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226:
227:
228:
229:

HEWLETT
PACKARD

next_state :=* idle;
end; {else not cs}

- end; {state s2}

230:  s3: begin

231:
232:
233:
234:
23s:
236:
237:
238:
239:
240:
241:
242:
243:
244:
245:
246:
247:
248:
249:
250:
251:
252:
253:
254:
255:
256:
257:
258:
259:
260:

if Cs then begin
{sesvensese}
{ Write }

{ssssessss}

if write then begin
if “ExternmalReg then begin

R1dFifo = 1;
dtack = 1;

next_state := 33;

end

else begin
busrq = 0;
dtack = 1;

next_state := 83;

end;
end {if write}
{ssenesre}

{ Read }
{ses000se}
else begin {read}
ReadDioReg;
dtack = 1;

next_state :3= 83;
end; {else read}

end {if cs}
else begin °
next_state := idle;
end; {else not cs}
end; {state s3}

261: end; {Case state of}

262:end.

{goto idle vhen cs goes avay}

{goto idle when cs goes away}

DESCRIPTION: ILY35-0302 External Reference Specification
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67:
68:
69:
70:
71:
72:
73:
74:
75:
76:
77:
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:DTACK = CS » STATE[1] = /STATE([O]
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>
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-

[4ad
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-3
.

:<no-naze>

:PAL Designer 2.2 88/05/05 14:27
:Sun Oct 15 14:57:29 1989
:PALASM Description for CNDIOSM
:/SLDFIFO

:/SUNLDFIFO

:;; PAL Attributes File is
:;; Using structure info for "ASIC"

:BUSRQ = CS « WRITE o /A[4]  /A[3] » A[2] « A(1] e« STATE({2] e« STATE(1] « /STATE(O]

+ CS » WRITE s /A[4] o /A[3] = A[2) = A(1]) » /STATE{1] s STATE([0]
+ CS « WRITE « /A[4] o /A[3] » A(2] « A1) + /STATE[2] » /STATE[1]

:CHCCLK = CS « WRITE ¢ /A{4] = /A[3] » A[2] « A[1] = STATE([2] + /STATE[1] « STATE(0]

~

:0ODIODATAEN1 = CS * /WRITE ¢ STATE(1] + /STATE[0]

+ CS » /WRITE » /STATE[1] » STATE(0]

:OLSDATAEN = CS = WRITE * /A[4] s /A{3] s A{2] » A[L] = STATE[2] s STATE[1] » /STATE[0]

+ CS » WRITE » /A(4] « /A[3] » a[2] « A[1] » BUSGR = /STATE[1] = STATE(0]
+ CS » WRITE = /A(4] = /A([3] = A[2] + A[1] = STATE[2] = /STATZ[1] s STATE[0]

:READREG1 = CS * /WRITE = /A[{4] » /A[3] + /A{2] =+ /A[1]) = STATE(1] = /STATE([0]

4+ CS * /WRITE » /A[4] = /A(3] =+ /a(2] + /A(1] =+ /STATE[1] + STATE(0]

:READREG11 = CS « /WRITE = /A[4] » A[3] « /A[2] = A[1] = STATE[1] = /STATE([0]

+ CS = /WRITE « /A(4] « A[3] + /A(2]) s« a(1] = /STATE(1] = STATE[0]

;READREG3 = CS » /MRITE = /A[4] « /A[3] = /A[2] » A[1] « STATE[1] = /STATE([0]

+ CS * /WRITE » /A[4] = /A[3) + /A[2] * A(1] » /STATE[1] « STATE[0]

;READREGS = CS » /WRITE & /A[4] = /A[3] * A[2] « /A[1) » STATE[1] * /STATE[O]

+ CS = [WRITE « /A[4] » /A[3] = A[2] « /A[1] + /STATE([1] = STATE(0]

:READREG7 = CS + /WRITE « /A[4] « /A[3] * A[2] * A[1] + STATE[1] + /STATE(0]

+ CS « /WRITE = /A[4] = /A[3] » A[2] = A[1] * /STATE[1] s STATE[0]

;READREGS = CS « /WRITE » /A[4] » A[3] # /A[2] = /A[1] + STATE[1] =* /STATE[O]

+ CS « /WRITE + /A[4] = A[3]) = /A[2] = /A[1] = /STATE[1] « STATE([0]

:RLDFIFO = CS = WRITE * A(4] * /STATE[2] « STATE(1] = /STATE[0]

4+ CS = WRITE * A[3] * /STATE[2] * STATE[1] s /STATE[0]
CS *= WRITE = /A{2] = /STATE[2) = STATE[1] s /STATE[0]
CS = WRITE = /A[1] * /STATE[2] « STATE[1] » /STATE[0]
/CS » STATE(2] » STATE{1] « /STATE[0] i
/CS = /STATE[1] = STATE[0]

+* + 4+ +

:RUNLDFIFO = CS + /WRITE + /A[4] » A[3] » /A[2] = A{1] « STATE[1] * /STATE([0]

+ /CS » STATE[2] + STATE[1] = /STATE[0]
+ /WRITE * /A[4] + A[3] + /A[2] « A{1] + /STATE[1] = STATE[0]
+ /CS = /STATE({1] =» STATE(O]

:/SLDFIFO = /CS

+

+ /A1)

+ /STATE([2]
+ /STATE[1]
+ STATE(0]
+ INBOUND

STATE[0] := CS « /STATE(2] = /STATE[1]

STATE[1] := CS » STATE{1] » /STATE[0]
+ CS = STATE[2] =+ /STATE(1] = STATE(0]

STATE[2] := CS = BUSGR * /STATE(1] = STATE[0]
+ CS « A[4) s /STATE[1] = STATE(0]
+ CS + A[3] s /STATE[1] s+ STATE{0]

CS * /A[2] + /STATE(1] « STATE[0)

Cs = /A[1] s /STATE[1] s« STATE[0]

CS ¢ /WRITE « /STATE{1] = STATE[0]

+ + ¢+

DESCRIPTION: ILY5-0302 External Reference Specification
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78: + CS + STATE({2] = /STATE[1] s STATE(0]}

79:
80:/SUNLDFIFO = /CS
81: + WRITE
82: + A[4]

83: + /A{3]
84: + A[2]

85: + /A(1)
86: + STATE(2]
87: + STATE[1]
88: + STATE[0]
89: + /INBOUND
90:

91:WRITEREGL = CS = WRITE +« /A(4] s /A[3] = /A(2] = /A{1] s STATE[2] + /STATE(1] = STATE(0]
92: + CS « WRITE o /A[4] » /A[3] « /A[2] *» /a[1]) « STATE{2] = STATE([1] e« /STATE[0]
93: '

* 94:WRITEREG3 = CS « WRITE « /A(4] = /A[3] =+ /A[2] = A[1] + STATE[2] » STATE(1] =+ /STATE[0]

95:

96:WRITEREG7 = CS « WRITE s /A[4] ¢ /A[3] » A[2] = A(1] * STATE(2] * STATE(1] = /STATE[0]
97: .

98:WRITEREGY = CS « WRITE = /A{4] =+ A[3] = /A[2) s /A(1) + STATE[2] « STATE[1] =» /STATE[0]

5.9 Centronics FIFO-CENTRONICS (back end) Machine

1:pal cnBEsm;

2:
3:1{
4: PAL Designer back end (Centronics-FIF0) Centronics state machine.
S:
6: This file generates the Next State Equations and Output
T: equations for the BE Centronics state machine.
8:
9: Don Soltis v0.1 3/7/89

10: Initial equations

11: N

12:}

13:

14:

15:input FifoEmpty,

'16: _ Fifofull,

17: inbound,

18: iStrobe,

19: iBusy,

20: iAck,

21 busgr,

22: slow,

23: timeout,

- 24: outbound,

25: state[2..0];

26:

27:output S1dFifo,R1dFifo,SunldFifo,RunldFifo,
28: oStrobe,oBusy,

29: busrq,

30: olaDataEn,

31: startTimer,

32: cnDclk,

33: Soutbound,

34: Routbound,

35: state(2..0];

36:

37:

38:pal_type ’ASIC’;

39:

40:{ ONLY the active lov outputs need to be specified here for logic reduction }
41:{ use the psa version of pd2ddl for proper gemeration }

42:pal_pin_order “S1dFifo, “SunldFifo, "Soutbound;
43:

44:state_vars state(2..0];

45:

46:macro idle; begin - 0 end;

47:macro s0; begin 4 end;

48:macro si; begin 6 end;

49:macro 82; begin 5 end;

S0:macro 83; begin 1 end;

DESCRIPTION: ILY5-0302 External Reference Specification Dwg no. A-1LY5-0302-1

PAGE 134 of 142




()

Si:macro s4; begin 3 end;
52:macro 85; begin 2 end;
53:

S4:macro next_state; begin state(2..0] end;
S5:
56:{cc.t‘”-aooo‘cao.cnt‘oooo‘ooooot...o.a.
S7: s Main

88: tt‘-uto.o‘-oo-...o.ocoto.coo.too‘ttotco}
59:begin

60:

61:case state(2..0] of

62:

63: idle: begin

64: {sesessesss}

65: { oUTBOUND }

66: {ess0cessss}

87: if “inbound then begin

68: if “FifoEmpty*~iBusy then begin
69: busrq = 1;

70: Soutbound;

T1: next_state := s0; {vait to get bus}
72: end {if fifo not empty}

73: else {fifo is empty, or Centronics is Busy} begin
74: next_state := idle;

75: end;

76: end {if outbound}

77: {esnsnesasn}

78: { INBOUND }

79: {sssr0820s}

80: else begin {inbound}

81: oBusy = 1;

82: if “FifoFulls~Slow then  begin
83: . Routbound;

84: next_state := 80;

8s: end

86: else begin

87: {s+s SLOW MODE, vait for fifo empty s}
88: if FifoEmptysSlov then begin
89: Routbound;

90: next_state :x= 80;

91: end

92: aelse

93: next_state := idle;

94: end;

95: end; {else inbound}

96: end; {state idle}

972

98: 80: begin

99: {ssssnssaes}
100: { oUTBOUNXD }
101: ICLITIT TS
102: if “inbound*outbound then begin
103: busrq = 1;
104: if “busgr then begin
10S: next_state := 80; {Wait for bus}
106: end
107: else begin {have bus}
108: OlsDataEn = 1;
109: next_state := si;
110: end;
111: end {if outbound}
112: {s*sssssse}
113: { INBOUND }
114: {sses000s}

115: else if inbound* outbound then begin
116: oBusy = 0;

117: if iStrobe = 0 then next_state := 80
118: else begin

119: busrq = 1;

120: next_state := si;
121: end; {else iStrobe = 1}

122: end {else inbound}

123: else

124: next_state := idle;

125: end; {state s0}

126:

127:  s1: begin
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128: {enssscacas}

129: { oUTBOUND }

130: {t."tttttt}

131: if “inbound+outbound then begin

132: busrq = 1;

133: if “busgr then begin  {SHOULDN’T be here}
134: next_state := s0;

13§: end

136: else begin {have bus}

137: OlsDataEn = 1;

138: cnDelkx = 1; {Externally latch data}
139: startTimer = {; {start up lmicrosecond timer}
140: SunldFifo = 1; {Clock fifo begining of s2}
141: next_state := 82;

142: end;

143: end {if outbound}

144 {ss0s0s0ss}

145: { INBOUND }

146: ICLITI T

147: else if inbound*“outbound then begin

148: busrq = 1;

149: if “busgr then next_state := si

150: else next_state :=* 82;

151: end {else inbound}

152: else

153: next_state := idle;

154: end; {state si}

155:

156:  82: begin

187: {sesesennse}

158: { OUTBOUND } :

159: {ssssnsnses}

160: if “inbound*outbound then begin

161: busrq = 0; {all done}

162: if “timeout then begin

163: next_state := 82; {Wait for 1microsec data setup}
164: end

165: - else begin {Got timeout, advance}

166; RunldFifo = 1; {advance FIFO}
167: startTimer = 1; {Start up timer again, min strobe width}
168: oStrobe = 1;

169: next_state := 83;

170: end;

171: end {if outbound}

172: {sses2nses}

173: { INBOUND }

174: {ttltt‘...}

175: else if inbound*“outbound then begin

176: busrq = 1;

177: cnDelk = 1; { enable data in }
178: {S1dFifo = 1;} {1dFifo start of 83 }
179: next_state := 83;

180: end {else inbound}

181: else

182: next_state := idle;

183: end; {state s2}

184:

185:  83: begin

186: {#esssnsess}

187: { OUTBOUND }

188: {ssssnsenns}

189: if “inboundsoutbound then begin

190: if timeout and iBusy then begin {done with strobe}
191: next_state := s4;

192: end '
193: else begin

194: oStrobe = 1;

195: next_state := 83; {Wait for busy}
196: end;

197: end {if outbound}

198: {ssse000es}

199: { INBOUND }

200: {sss0sss2s}

201: else if inbounds“outbound then begin

202: busrq = 1;

203: cnDelk = 1;

204: S1ldFifo = 1;
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20S: oBusy = 1; { The sooner the better ? }
206: next_state := 84;

207: end {else inbound}

208: else

209: next_state := idle;

210: end; {state 83}

211:

212: 84: begin

213: {#sessasnse}

214: { ouTBOUND }

215: {ssssssssee}

216: if “inboundsoutbound then begin

217: if “Slow then begin

218: if iAck then next_state := sS {Wait for Ack}
219: else next_state :=* s4;

220: end

221: else begin

222: next_state := idle; {ignore Ack}
223: end; {else Slow}

224: end {if outbound}

225: {sessss00s}

226: { INBOUND }

227: {sesss2802}

228: else if inbound*“outbound then begin

229: R1dFifo = 1;

230: busrq = 0; {Don’t need it anymore}
231: oBusy = 1; {Keep busy asserted until iStrobe goes away}
232: next_state = 85;

233: end {else inbound}

234: else

23§: next_state := idle;

236: end; {state s4}

237:

238: 85: begin

239: {sessesensn}

240: { QUTBOUND }

241: {ssns00s0ss}

242: if ~“inbound*outbound then begin

243: if “iAck then next_state := idle {Wait for Ack to go away}
244: else next_state := 85;

245: end {if outbound}

246: {sssss0sss}

247: { INBOUND }

248: {sesssnnes})

249: else if inbound*“outbound then begin

250: oBusy = 1;

251: if iStrobe = 1 then next_state := 85
252: else next_state := idle;
253: end {else inbound}

254: else

255: next_state := idle;

256: end; {state s5}

287:

258: end; {Case state}

259:end.
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1:<no-name>

2:PAL Designer 2.2 88/05/05 14:27

3:Fri May 12 22:01:05 1989

4:PALASM Description for CNBESM

5:/SLDFIFO

6:/SUNLDFIFO /SQUTBOUND

7:

8:;; PAL Attributes File is

9:;; Using structure info for "ASIC"

10:

11:BUSRQ = /STATE{1] + STATE[0] + INBOUND « /QUTBOUND

12: + STATE(2] ¢ /STATE(O] e INBOUND s ISTROBE s« /OUTBOUND

13: + STATE(2] + STATE(1] « /STATE[0] e« IXBOUND + /QUTBOUND

14: + STATE[2] + /STATE(0] + /INBOUND s QUTBOUND

15: + /IBUSY e /STATE[2] « /STATE[1] + /STATE(0] + /FIFOEMPTY » /INBOUND
16: .
17:CNDCLK = /STATE(1] s+ STATE[0] + INBOUND = /QUTBOUND

18: + BUSGR = STATE[2] = STATE(1] = /STATE[0] s /INBOUND s OUTBOUND

19:
20:0BUSY = /STATE([2] =+ INBOUND s /QUTBOUND
21: + /STATE[2] » /STATE(1] « /STATE[0] » INBOUND
22: ‘
23:0LSDATAEN = BUSGR » STATE[2] + /STATE[0] + /INBOUND * OUTBOUND
24: D
25:0STROBE = /IBUSY s /STATE[2] = /STATE[1] * STATE[0] = /INBOUND * OUTBOUND
26: + /STATE[2] = /STATE[1] = STATE[0] + /INBOUND « /TIMEOUT * OUTBOUND
27: + STATE[2] * /STATE[1] « STATE[0] = /INBOUND * TIMEOUT = OUTBOUND

28:

29:RLDFIFQ = /STATE([2] * STATE(1] » STATE[0] = INBOUND s /GUTBOUND

30:

31:ROUTBOUND = SLOW = /STATE[2] « /STATE[1] * /STATE(0] = FIFOEMPTY » INBOUND
32: + /SLOW = /STATE(2] * /STATE[1] » /STATE[0] * /FIFOFULL « INBOUND
33:

34:RUNLDFIFO = STATE([2] * /STATE(1] * STATE([0] =+ /INBOUND * TIMEOUT = QUTBOUND
35:

36:/SLDFIF0 = STATE(2]

37: + STATE[1]

38: + /STATE[0]

39: + /INBOUND

40: + OUTBOUND

41:

42:/SCUTBOUND = IBUSY

43: + STATE(2]

44: + STATE(1]

45: + STATE(0]

46: + FIFOEMPTY

47: + INBOUND

48:

49:STARTTIMER = STATE([2] » /STATE[1] * STATE(0] » /INBOUND s TIMEOUT s OUTBOUND
§0: + BUSGR * STATE[2] » STATE(1] * /STATE{0] = /INBOUND s GUTBOUND

51: .

§2:STATE[0] := /IACK * /SLOW * /STATE[2] » STATE(0] = /INBGUND * OUTBOUND
§3: + /STATE(1] » STATE[0] * INBOUND * /QUTBOUND

54: + /STATE[1] » STATE[0] » /INBOUND s OUTBOUND :

§5: + BUSGR * STATE[2] * STATE(1] * /STATE(0] * INBOUND s /OUTBOUND

56: + BUSGR » STATE[2] » STATE[1] * /STATE[0] = /INBOUND s OUTBOUND

57:

§8:STATE(1] := /STATE([2] * STATE([1] * INBOUND » ISTROBE * /OUTBOUND

59: + IACK * /STATE[2] =» STATE[1] + /STATE(0] « /INBOUND * OUTBOUND

60: + /STATE[2] » STATE[0] * INBOUND = /QUTBOUND

61: + /SLOW » /STATE[2] + STATE[i] * STATE[0] = /INBOUND s QUTBOUND

62: + IBUSY »= /STATE[2] * /STATE(1] * STATE[0] » /INBOUND = TIMEOUT s OUTBOUND
63: + /BUSGR * STATE([2] = STATE{1] * /STATE[0] =+ INBOUND « /OUTBOUND

64: + STATE[2] s« /STATE[1] & /STATE[0] » INBOUND s ISTROBE = /OUTBOUND

65: + BUSGR * STATE[2] = /STATE[1] = /STATE[0] + /INBOUND s QUTBOUND

66:, .

67:STATE[2] := STATE(2] = /STATE[1]- + /INBOUND « /TIMEOUT « QUTBOUND
68: + STATE[2] ¢ /STATE[0] * INBOUND s /OUTBOUND

69: + STATE[2] * /STATE[0] + /INBOUND * QUTBOUND

70: + SLOW s /STATE[2] s /STATE[1] * /STATE[0] « FIFOEMPTY » INBOUND
71: + /SLOW » /STATE[2] = /STATE[1] = /STATE(0] * /FIFOFULL * INBOUND
72: + /IBUSY s /STATE([2] « /STATE[1] » /STATE(0] * /FIFOEMPTY = /INBOUND
73:

74:/SUNLDFIFO = /BUSGR

75: + /STATE[2]

76: + /STATE([1]

77: + STATE[0]
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78: + INBOUND
79: + /OUTBOUND

5.10 Centronics DIO-FIFO DMA Machine

1:pal cnDMAsm;

2:
3:1{
4: PAL Designer Centronics DIO-DMA State Machine prograam.
S:
6: This file generates the Next State Equations and Cutput
T: equations for the DIO-DMA half of the Centronics interface.
8:
9: Don Soltis v0.1 3/8/89
10: Initial equations
11:
12:}
13:
14:input DMAen,FifoFull,FifoEmpty, inbound,
15: done,rst,
16: Udmack, {Unsynced dmack}
17: dmack,dnrq,dtacki,
18: state(2..0];
19:
20:output state[2..0],
21: S1dFifo, { set 1dFifo }
22: R1dFifo, { reset 1dFifo }
23: . SunldFifo, { set unldFifo }
24: RunldFifo, { reset unldFifo }
25: Sdmrq, { set DMA request }
26: Rdmrq, { reset DMA request }
27: oDataEn, { Output data Enable }
28: dmrdy;
29:
30:pal _type PASIC’;
31:pal_pin_order “S1dFifo, “SunldFifo, “Sdarq;
32:
33:stata_vars state[2..0];
34:
3S:macro idle; begin 0 end;
36:
37:macro inbo; begin 1 end; {Inbound state 0}
38:macro inbi; begin 3 end; {Inbound state 1}
39:macro inb2; begin 2 end; {Inbound state 2}
40:
41:macro outhl; begin 4 end; {outbound state 0}
42:macro outbil; begin 5 end;-{outbound state 1}
43:macro outb2; begin 6 end; {outbound state 2}
44:
. 45:macro next_state; begin state(2..0] end;
46:
47:begin
48:
49:if rst then begin { Reset }
50:
51: state[2..0] = jdle;
52: Rdarq = 1;
53: R1dFifo = 1;
§4: RunldFifo = 1;
55:
56: end;
57:
58:case state{2..0] of
59:
60: idle: {idle states}
61: begin
62:
63: if DMAen then begin { Make sure DMA is enabled }
64:
65: {ses0e}
66: { start inbound if Fifo not empty }
67: {ssses}
68: if( inbound AND “FifoEmpty ) then begin
69: SunldFifo := 1;
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70:
T1:
72:
73:
74:
7S:
76:
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78:
79:
80:
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86:
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130:
131:
132:
133:
134:
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136:
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Sdarq = 1;
next_state :3 inb0;
end
{sesee}
{ start outbound if Fifo is not Full }
{eessn}
else if( ~“inbound AND “FifoFull ) then begin
Sdarq = 1;
next_state := outb0;
end
else
next_state := idle;

end {if DMAen}
else
next_state := idle;

end; {in idle0}

inb0: begin
if DMAen then begin
if dmack then
next_state := inbl
else
next_state := inb0; { wait for dmack }
end

else begin
next_state := idle;
Rdmrq := 1; {don’t dmrq} .
end;

end; {case inb0}

inbl: begin
if FifoEmpty then
Rdarq := 1; {no more DMA requests}

oDataEn := 1;
RunldFifo := 1;
next_state :® inb2;
end; {case inbi}

inb2: begin
oDataEn := 1;
if Udmack then dmrdy := 1; {must release dmrdy 0~50ns after dmack}
if dmack then begin
next_state := inb2
end
else begin
'if “dmrq then begin
next_state := idle
end
else begin { Another transfer }
SunldFifo := 1;
next_state := inb0;
end;
end;
end; {case inb2}

outb0: begin

if DMAen then begin
if dmack then begin
Rdmrq := 1; innxequeat until later}
if dtacki then begin
next_state := outbl
end
else
next_state := outbol;
end
else
next_state := outb0; { wait for dmack }
end

else begin
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147: next_state := idle;

148: Rdarq := 1; {don’t dmrq}

149: end;

150:

151: end; {case outbo}

152:

153:  outbl: begin

154: dardy := 1; {data hold 85 ns after this}
156: S1dFifo := 1; {Actually occurs in next state}
156: next_state := outb2;

157: end; {case outbi}

158:

159: © outb2: begin o

160: if Udmack then dmrdy := 1; {must release dardy 0-50ns after dmack}
161: RldFifo := 1;

162: if dmack then

163: next_state := outb2

164: else begin

165: if FifoFull then

166: next_state := idle

167: ‘else begin

168: Sdmrq := i;

169: next_state := outbl;

170: end;

171: end;

172:

173: end; {case outb2}

174:

175: end; { case }
176:end. {EXD}
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:<no-naae>

:PAL Designer 2.2 88/05/05 14:27
:Wed Mar 8 09:48:13 1989
:PALASM Description for CNDMASM
:/SLDFIFO

:/SUNLDFIFO /SDMRQ

:;; PAL Attributes File is
:;; Using structure info for "ASIC"

-
CLVWONAVS LN~

-
199

:DMADY := 'STATE(1] e« /STATE[0] e UDMACK
+ STATE[2]  /STATE(1] = STATE([0]

:ODATAEN :s /STATE(2] = STATE(1)

:RDMRQ := DMACK = STATE([2] * /STATE(1] e+ /STATE[0]
+ /DMAEN * STATE(2] e /STATE(1] » /STATE([0]

+ /STATE(2] o STATE[1] » STATE[0] e FIFOEMPTY
+ /DMAEN ¢ /STATE(2] = /STATE([1] » STATE(0]

+ RST ’

N bbb bbb bbb b g
OCWVWW~NAnndN
se ve oo es es . Prgibey

iR.LDF;IFO :®» STATE(2] » STATE[1] + /STATE[O]
+ RST

[SESESES]
LN -
P

25:RUNLDFIFO := /STATE[2]  STATE[1] + STATE(0] -
+ RST

»
-3

27:

28:/SDMRQ := /DMAEX « /STATE[(1)
29: 4+ STATE[2] s /STATE(1]
30: + STATE(1) ¢ FIFOFULL

31: + DMACK s STATE[1]

32: + /STATE{2] e STATE[1]

33: + STATE[0]

34: + /STATE{1] » FIFOEMPTY « INBOUND
35: <+ FIFOFULL s /INBOUND

36: .

37:/SLDFIF0 := /STATE([2]

38: + STATE[1]

39: + /STATE{O]

40:

41:STATE(0) := DMAEN = DMACK » STATE[2] = /STATE(1] = /STATE[0] e DTACKI

42. + /DMACK = DMRQ * /STATE[2] » STATE[1] & /STATE(0] B
43: 4 DMAEN e /STATE[2) & /STATE{1] » /FIFOEMPTY ¢ INBOUND

44: + DMAEN » /STATE{2]  /STATE[1]  STATE[0]

45:

46:STATE[1] := DMACK = STATE[1] s /STATE[0]

47: + STATE[2] « /STATE[1] e+ STATE(0]

48: + DMAEN » DMACK s /STATE[2] » STATE[0]

49: ¢+ /STATE[2] « STATE(1] e STATE[O]

S1:STATE[2] := STATE[2] « STATE[1] * /STATE[0] = /FIFOFULL
§2: + DMACK = STATE[2] ¢ STATE{1] & /STATE(0]

§3: <+ DMAEN  STATE[2] s /STATE(1]

S4: <+ STATE[2] = /STATE[1] s STATE(0]

S5: 4 DMAEN » /STATE[i]  /STATE[0] * /FIFOFULL s /INBOUND
56:

§7:/SUNLDFIFO := STATE[0]

§8: <+ /DMAEN » /STATE(1]

§9: + STATE[2]

60: <+ DMACK * STATE[1]

61: + /DMRQ ¢ STATE(1]

62: + /STATE{1] s FIFOEMPTY

63: + /STATE(1]  /INBOUND
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