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�~�~� PACKARD 

167: 
168: 
169: 
170: 

dbin - 0; 
end· 

end; {Procedure do_daa_io} 

171: { 
172: { 
173: { 
174: { 
175: Procedure 
176: begin 

•.......• } 
Wait in ppoll as 
dio/da& request, ......... } 
ppoll_uit; 

177 : busReq - 1; 
178: it aatch then begin 
179: ppollir - 1; 
180: Rinppoll - 1; 
181: next_st&te :- s6; 
182: end {a&tch} 
183: else {-aatch} begin 

until ve get a aatch, or ve need to do & } 
or Centronics/RS-232 vants the bus } 

{assert interrupt (set en&ble)} 
{not in ppoll, von't coae here &gain} 
{one aore st&te bet ore going to idle} 

184: it CS or (daack and DKAen) or RS232cs or CncsBr then begin 
185: Rinppoll - 1; {Get out ot ppoll} 
186: next_st&te :- s6; 
187: end 
188: else {-CS, etc} begin 
189: a9914cs :II 1; 
190: dbin = 1; 
191: next_state := sSt 
192: end; 
193: end; {else -aatch} 
194: end; �{�P�~�o�c�e�d�u�r�e� ppoll_vait} 
19S:{ ••••••••••••••••••••••••••••••••••••••• 
196: * Main 
197: * •••••• * ••••••••••••••••••••••••••• * ••• } 
198:begin 
199: 
200:it rat then begin { Reset} 
201: 
202: 
203: 
204: 
205: 

st&te (2 .. 0] 

end; 

.• idle; 

206: case state (2 .. 0] ot 
207: 
208: 
209: 
210: 
211: 
212: 
213: 
214: 
215: 
216: 
217: 
218: 
219: 
220: 
221: 
222: 
223: 
224: 
225: 
226: 
227: 
228: 
229: 
230: 
231: 
232: 
233: 
234: 
235: 
236: 
237: 
238: 
239: 
240: 
241: 
242: 
243: 

{ ......... } 
idle: 

begin 
{idle st&tes} 

sO: 

it CS or (da&ck and DMAen) 
busReq ,. 1; 
next_st&te :- sO; 
end 

else {nothing to do} begin 

then begin 

{vait tor bus} 

it ppollEn and -RS232cs then begin {Stut a ppoll} 
Sinppoll • 1; { I 'a in ppoll} 
busReq ,. 1; 
next_state .- sO; 
end 

else 

ivai t tor bus} 

next_st&te :- idle; 
end; {else nothing to do} 

end; . {in idle} 

{ ......... } 
{ vait tor bg and stut & cycle } 

begin 
busReq :01 1; 
it bg = 0 then begin 

{ ........ } 
{ it ve get a 
{ ........ } 

it inppoll and (CS or 
Rinppoll = 1; 
next_state .,. sO; 
end 

else 
next_st&te :- sO; 

end 
else {bg ,. 1} begin 

{ ........... } 

CS or daack, cancel ppoll } 

(daack and DKAen» then begin 

{. Itludge tor deglitching output Enable .} 
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{ ........... } 
if( (eS·-write) or (daack.write) ) then begin 

OdioE.nl :I 1; 
if( -a9914reg &nd es ) then 

la2dio 2 0 
else 

la2dio - 1; 
end; 

if inppoll then begin 
a9914cs :I 1; 
dbin = 1: 
end; 

next_state :- sl: {go for it} 
end: 

end; {case sO} 

{ ......•.. } 
al: { Set up 9914 signals} 

begin 
busReq :I 1; 
if es or inppoll then begin 

do_reg_io; , 
next_state :- s2; 
end 

elae {-eS} begin 
if (daack and Omen and -inppoll) then begin 

do_daa_io; 
next_state :- s2; 
end 

else 
next_state := idle; 

end; {elae -CS} 
end; {case al} 

{ ......... } 

{ Shouldn't be here } 

s2: { Give data time to settle } 
begin 

busReq - 1; 
if CS or inppoll then begin 

do_reg_io; 
next_state := s3; 
end 

else {-CS} begin 
if (daack and Omen and -inppoll) then begin 

do_daa_io; 
next_state :- s3; 
end 

else 
next_state := idle; 

end; {else -CS}' 
end; {case s2} 

s3: 
begin 

{ ......... } 
{ Continue to vait } 

busReq - 1; 
if CS or inppoll then begin 

do_reg_io; 
next_ptate := s4; 
end 

{ Shouldn't be here } 

else {-CS} begin 
if (daack and Omen and -inppoll) then begin 

do_daa_io; 

244: 
245: 
246: 
247: 
248: 
249: 
250: 
251: 
252: 
253: 
254: 
255: 
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: 
284: 
285: 
286: 
287: 
288: 
289: 
290: 
291: 
292: 
293: 
294: 
295: 
296: 
297: 
298: 
299: 
300: 
301: 
302: 
303: 
304: 
305: 
306: 
307: 
308: 
309: 
310: 
311: 
312: 
313: 
314: 
315: 
316: 
317: 
318: 
319: 
320: 

if -vrite.-dtackin then 
next_state :- s3 

else 
{Wait for OTACIII on outbound r.ters} 

next_state :- s4; 
end 

else 
next_state :- idle; 

end; {else -CS} 
end; {case s3} 

{ ......... } 
s4: { Last state } 

begin 
busReq - 1; 

{ Shouldn't be here } 
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321: 
322: 
323: 
324: 
325: 
326: 
327: 
328: 
329: 
330: 
331: 
332: 
333: 
334: 
335: 
336: 
337: 338: 
339: 
340: 
341: 
342: 
343: 
344: 
345: 
346: 
347: 
348: 
349: 

if CS or inppoll then begin 
if -inppoll and -a9914Reg and vrite then 

vrite_dio_reg; 
do_reg_io; 
next_state :- 85; 
end 

else {-CS} begin 
if (daack and DPUen and -inppoll) then begin 

do_daa_io; 
next_state :- as; 
end 

else 
next_state :- idle; 

end; {else -CS} 
end; {CU8 84} 

sS: 
begin 

{ ......... } 
{ finish cycle } 

buaReq - 1; 
it CS and • inppol! then begin 

it ·vrite then begin 
OdioEn1 - 1; 
if a9914Reg then l82dio - 1 

{ ShouldnJt be here } 

els8 enable_dio_reg; 
end 

else 
if a9914Reg then OlsHpibEn - 1; 

350: 
dtack - 1; 
next_state :- sS; 
end 

{ vait for CS to go avay } 
351: 
352: 
353: 
354: 
355: 
356: 
357: 
358: 
359: 
360: 

else {-CS or inppoll} begin 
if (dlIack and Omen and • inppoll) then begin 

dlIrdy - 1; 
if write then begin {inbound} 

OdioEn1 "" 1; 
ls2dio ,. 1; 
end 

else {outbound} 

361: 
OlsHpibEn ,. 1; 

next_state :- sS: 
end 

{ vait for daack to go avay } 
362: 
363: 
364: 
365: 
366: 
367: 
368: 
369: 
370: 
371: 
372: 
373: 
374: 
375: 
376: 
377: 

else {inppoll or veJre done} begin 
if inppoll then begin 

ppoll_vait; 
end 

else {veJre done} 
next_state :"" idle: 

end; {inppoll or done} 
end; {else ·CS} 

end; {cue s5} 

a6: 
'begin 

next_state :- idle: 
end; {cue a6} 

{ Done } 

378: end; 
379:end. 
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l:<no-nue> 
2:PAL Designer 2.2 88/05/05 14:27 
3:Hon Hay 8 15:02:42 1989 
4:PALASH Descrlption for LSHPISSH 
5: 
6: 
7:;; PAL Attributes File is 
8:;; Using structure into for "ASIC" 
9: 

10:A9914C5 s /CS • 5T1TE(2] • STATE(O] • /OHAEN • /MATCH • /CNCSBR • /RS232CS • IIPPOLl 
11: + /C5 • 5TATE(2) • 5TATE(0) • /OHACI • /HATCH • /CNCSBR • /RS232C5 • IHPPOLL 
12: + C5 • A(4] • STATE(l] 
13: + STATE(l] • INPPOLL 
14: + /STATE(2) • STATE(O) • SG • INPPOLL 
15: 
16:ACCGR s /CS • STATE(l] • DHAEN • DHACI • /INP?OLL 
11: 
18:BUSREQ s STA1E(0] 
19: + STATE(l] 
20: + /S1ATE(2] • /RS232CS • P?OLLEN 
21: + CS • /STATE(2) 
22: + /STATE(2] • OKAEH • OHACK 
23: 
24:0BIN • /CS • STAT£(2] • STAT£(O] • /OHAEN • /HATCH • /CHCSBR • /RS232CS • IIPPOLL 
25: + /CS • STA1E(2) • STATE[O] • /DHACK • /HATCH • /CNCSSR • /RS232CS • IIPPOLL 
26: + /CS • /WRIT£ • STAT£(l] • DHAEN • OHACX 
21: + CS • /WRITE • A(4] • 5TATE(l] 
28: + STATE(l) • INPPOLL 
29: + /STATE(2] • ST1TE(0] • SG • INPPOLL 
30: 
31:DHRDY s /CS • STAT£[2] • /5TATE[l] • ST1TE(0] • OMAEN • OH1CK • /INPPOLL 
32: 
33:0TACX = CS • ST1TE(2] • /STATE(l] • 5T1TE(0] • /INPPOLL 
34: 
35:LS2DIO s /CS • WRITE. ST1TE[2] • 5TAT£(O] • DHAEN • DMACK • /INPPOLL 
36: + CS • /WRITE • A(4] • 5T1TE[2] • STATE[O] • /INPPOLL 
37: + /CS • WRITE • STATE(l] • OHAEN • DHACX • IIHPPOLL 
38: + CS • /WRITE • 1(4] • 5TATE[l] • /INPPOLL 
39: + /CS • WRIT£ • /5T1TE[2] • IST1TE(l] • ST1TE(0] • SG • DHACK 
40: + CS • /WRIT£ • 1(4] • ISTAT£(2) • /5TAT£[1] • ST1TE(0) • SG 
41: + WRIT£ • 1(4] • ISTAT~[2] • /STAT£(l] • STAT£(O] • SG • DMACK 
42: 
43:00IOENl = /CS • WRITE. ST1TE(2) • STATE(O) • DH1EN • DH1CK • /IIPPOLL 
44: + CS • /WRIT£ • ST1TE(2] • ST1TE(O] • /INPPOLl 
45: + /C5 • WRIT£ • ST1TE(l] • DHAEN • DHACK • IINPPOLL 
46: + CS • IWRIT£ • STATE(l] • IINPPOLL 
47: + CS • /WRITE • /5TATE(2] • /STATE(l] • 5TATE(0] • BG 
48: + WRIT£ • ISTATE[2] • 15TATE(l] • STATE[O] • SG • DMACK 
49: 
50:0LSHPIBEI • ICS • /WRITE • STATE[2] • 5T1TE(0] • OHAEN • DHACK • IIBPPOLl 
51: + CS • WRITE • A[4] • 5TATE(2] • 5TAT£(0] • IINPPOLL 
52: + /CS • IWRITE • 5TATE(1] • DHAEN • OMACK • IINPPOLL 

,53: .+ CS • WRITE. 1[4] • ST1TE(1] • /INPPOLL 
54: 
55:PPOLLIR • STATE[2] • ISTATE[l] • ST1TE[O] • H1TCH • INPPOLL 
56: 
51:READREGl • CS • IWRITE • /1[4] • /1[3] • 11[2] • /A(l] • ST1TE(2] • ST1T£(0] • /INPPOLl 
58: + CS • /WRITE • /1[4] • /1[3] • /A[2] • 11[1] • STAT£[l] • /IHPPOLL 
59: 
60:READREG3 • CS • /VRIT£ • 11(4] • 11[3] • 11[2] • A(l] • ST1T£(2] • ST1T£(0] • /IBPPOLl 
61: + CS • /WRITE • /A[4] • IA(3] • /1[2] • A[l] • STATE(l] • /INPPOLL 
62: 
63:REAOREG5 • CS • /VRITE • 11[4] • 11[3] • A(2] • /1(1) • STATE[2] • ST1T£[0] • /INPPOLl 
64: + CS • /WRITE • /A[4] • 11(3] • A[2] • /A[l] • STATE(l] • IIBPPOLL 
65: 
66:READREG1 • CS • /VRITE • /A(4) • IA(3] • A(2] • A(l) • STATE[2] • STATE[O) • /IHPPOLl 
61: + C5 • /WRITE • /A[4) • /A(3) • A(2] • A[l) • ST1T£[1) • IIBPPOLL 
68: 
69:REAOREG9 • CS • /VRITE • 11(4] • 1[3] • STAT£[2] • STATE(O] • /IBPPOLL 
70: + CS • /WRITE • /j(4) • A(3] • STATE(l] • /INPPOLl 
11: 
12:RINPPOLL • CS • /STATE(l] • 5T1T£(0) • /BG • INPPOLl 
73: + /ST1TE[l) • 5T1TE(O] • /SG • OMAEN • OMACI • INPPOLl 
14: + CS • 5TATE(2] • /STATE(l] • 5T1TE(O] • IN?POLL 
75: + ST1TE(2] • /ST1TE(l] • 5T1TE(O] • DHAEH • DH1CX • INPPOLL 
16: + ST1TE(2) • /ST1TE(l] • STATE[O] • RS232CS • INPPOLL 
71: + STA1E[2] • /STA1£(1) • ST1T£(0] • CHC5SR • INPPOLL 
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78: + 5TATE[2] • /5TATE[l] • 5TATE[0] • MATCH • INPPOLL 
79: 
80:5IHPPOLL - /CS • /5TATE(2] • /STAT£(l] • /ST1T£[O] • /DHAEN • /RS232CS • PPOLLEK 
81: + /C5 • /STAT£[2] • /STATE(l) • /ST1TE(0] • /DMACX • /RS232C5 • PPOLLEK 
82: 
83:STAT£[O] :- /CS • 5TAT£(2] • 5TATE[O] • /DMAEI • /KATCH • /CHCSBR • /RS232CS • IHPPOLL 
84: + /CS • 5TAT£[2] • STAT£(O] • /DKACX • /K1TCH • /CHCSBR • /RS232C5 • INPPOLL 
85: + 5T1TE[2] • 5T1T£[O] • DKAEK • DMACI • /IKPPOLL 
86: + CS • 5T1TE[2] • 5T1TE[O] • /IKPPOLL 
87: + WRITE. ST1T£[2] • ST1TE(1] • DKAEI • DMACX 
88: + 5T1TE[2] • 5T1TE[l] • DK1EK • DMACX • DT1CIII 
89: + C5 • ST1TE[2] • 5T1TE(1] 
90: + ST1TE(2] • ST1TE[1] • IHPPOLL 
91: + /ST1TE(2J • /STATE[lJ • STATE[OJ 
92: + /5T1TE(2J • /ST1TE(1] • /RS232C5 • PPOLLEN 
93: + CS • /ST1TE(2J • /5TATE(1] 
94: + /ST1TE[2J • /ST1TE(1] • DKAEH • DKACX 
95: 
96:SUTE(lJ :-' 5UTE(1] • /5UTE(0] • DKAEI • DKACX 
97: + CS • SUTE[l] • /SUTE[O] 
98: + ST1TE(lJ • /ST1TE[O] • INPPOLL 
99: + /5T1TE(2J • ST1TE[lJ • DK1EM • DKACX 

100: + C5 • /ST1TE(2J • STATE(lJ 
101: + /STATE[2J • STATE[l] • IHPPOLL 
102: + /5TATE(2] • /STATE[l) • ST1TE(0) • BG 
103: 
104: STATE (2) ::1 STATE[2J • SnTE(O) • DKAEH • DKAClt 
105: + CS • 5TATE(2] • 5TATE[0] 
106: + 5TATE(2] • 5T1TE[O) • IHPPOLL 
107: + STATE(l] • /STATE[O] • DKAEN • DKAClt 
108: + C5 • 5TATE(1] • /5TATE(O] 
109: + ST1TE(lJ • /5T1TE(0] • INPPOLL 
110: \ 
111:WE :I /C5 • /WRITE • 5TATE(2] • STATE(1] • DK1EN • DKAClt • /INPPOLL 
112: + C5 • WRITE. 1(4] • 5TATE(2J • 5TATE(1) • /INPPOLL 
113: + /C5 • /WRITE • 5TATE(l] • /5T1TE[O) • DKAEN • DK1CX • /IHPPOLL 
114: + CS • WRITE. A[4] • STATE[l) • 15TATE(OJ • IINPPOLL 
115: 
116:WRITEREGl :I CS • WRITE. /1[4] • /l[3J • IA[2] • 11(1] • ST1TE(2) • STATE(l] • 5TATE(0] • IIIPPOLL 
117: 
118:WRITEREG3 = CS • WRITE • /A(4] • /A(3] • /A[2] • A(l) .ST11E(2] • STATE(1] • 5Tl1E(O] • /IHPPOLL, 
119: 
120:WRITEREG5 :I CS • WRITE. IA[4] • /1(3] • A(2J • 11[1] • 5Tl1E[2] • 5TATE(1] • 5TATE(0] • IIMPPOLL 
121: 
122:WRITEREG7 :I CS • WRITE. 11[4J • /1(3) • 1(2) • 1(1] • 5TAT£(2] • 5TATE(1] • 5TATE(0] • IINPPOLL 
123: 
124:WRITEREG9 = CS • WRITE. 11(4] • 1(3J • 5TATE(2] • STATE(1) • 5TA1E(0] • /INPPOLL 

5.7 RS-232 Register Access Machine 

1 : pal RS2325K; 

PAL Designer R5232 control 5tate 'Kachine program. 
2:{ 
3: 
4: 
5: 
6: 
7: 
8: 
9: 

This tile generates the lext State Equations and Output 
equations tor the RS232 interface. 

Don Soltis vO.l 2/27/89 
Initial equations 

10: 
11:} 
12: input cs, 
13: Nvrite. 
14: 
15: 
16: 
17: 
18: 
19: 
20: 
21: 

reset, 
st[3 .. 0], 
ior, 
iov, 
1.(4] , 
a. (1] , 
busgr; 

22: output ior, 
23: 
24: 

iov, 
st(3 .. 0], 

{rs232 CS} 
{High true read/Lov true vrite} 
{High True reset signal} 
{Output Teras Fed Back} 

{Lov true 10 Read} 
{Lov true 10 Write} 
{5tate Variables} 
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25: 
26: 
27: 
28: 
29: 
30: 
31: 
32: 
33: 

dtack, {Low 
ReadRegl.ReadReg3. 
WriteRegl,WriteReg3, 
Sbusrq,Rbusrq. 
oEXTdataEn. 
OdioData.t. 

True Data Transfer Acknowledge} 
{read strobes} 
{vrite strobes} 

ls2dio, 
uartcs; 

34:PAL_TYPE 'ASIC'; 
35: 
36:STATE_VARS st(3], 
37: 
38:Macro goto; 
39:begin 
40: st(3 .. 0] :a 
41:end; 
42: 
43:Macro state; 
44:begin 
45: st(3 .. 0] 
46:end; 
41: 
48:Macro startstate; 
49: Macro sO; 
50 : Macro s1; 
51: Macro s2; 
52:Macro s3; 
53: Macro s4; 
54: Macro s5; 
55: Macro s6; 
56: Macro s1; 
57:Macro s8; 
58:Macro s9; 
59 :Macro s10; 
60: Macro sl1; 
61:Macro s12; 
62:Macro s13; 
63:Macro s14; 
64: 
65:aacro an8250reg; 
66:aacro aDio_reg; 
61: 
68:BEGII 
69: case state of 
10: 

st(2], st(l], st(O]; 

begin 0 end; 
begin 8 end; 
begin 4 end; 
begin 1 end; 
begin 9 end; 
begin 13 end; 
begin 5 end; 
begin 3 end; 
begin 11 end; 
begin 15 end; 
begin 1 end; 
begin 12 end; 
begin 10 end; 
begin 2 end; 
begin 14 end; 
begin 6 end; 

begin a[4] end; 
begin -a[4] end; 

7t:startstate: {lsync. reset put the circuit here} 
72: begin 
73:- if cs and an8250reg then begin 
74: Sbusrq a 1; {ask for bus if cs} 
15: goto startstate; 
76: end; 
11: if cs and aDio_reg then {register %fer} 
78: goto sO; 
79: if cs and an8250reg and busgr then {start 8250 %fer} 
80: goto sO; { haye bus, vill trayel } 
81: if -cs then begin 
82: Rbusrq - 1; { no longer request } 
83: goto startstate; 
84: end; 
85: end; 

begin 
if -cs then 

86: 
87:s0: 
88: 
89: 
90: 
91: 
92: 
93: 
94: 
95: 
96: 
97: 
98: 
99: 

begin {Error exit, two cards at saae address} 

100: 
101: 

Rbusrq • 1; {let go of bus} 
goto startstate; 
lor :- 0; 
iov :- 0; 
dtack :- 0; 
end 

else 
begin 

if an82S0reg then begin 
UartCs .. 1; 
if Iwrite = 0 then {vrite} 

oEXTdataEn; 
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102: 
103: 
104: 
105: 
.t06: 
107: 
108: 
109: 
110: 
111: 
112: 
113: 
114: 
115: 
116: 
117:al: 
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:a2: 
151: 
152: 
153: 
154: 
155: 
156: 
157: 
158: 
159: 
160: 
161: 
162: 
163: 
164: 
165: 
166: 
167: 
168: 
169: 
170: 
171: 
172: 
173: 
174: 
175: 
176: 
177: 
178: 

goto al; 
end 

else begin 
it Kwrite • 1 then begin 

it 1.(1] • 0 then 
readRegl - 1 

elae ' 
rea.dReg3 • 1; 

{OdioDatd • 1;} 
end; 

goto a1; 
end; 

end; 
end; 

begin 

begin 

it -cs then 
begin {Error exit, tvo carda at aaae addreaa} 

Rbusrq • 1; {let go ot bua} 
goto atartatate; 
ior :a 0; 
iov :- 0; 
dta.ck :a 0; 
end 

else begin 
it a.n8250reg then begin 

UartCs a 1; 
it Ivrite a 0 then {vrite} 

oEITda.ta.En 
elae {READ} begin 

OdioDa.td a 1; 
Is2dio • 1; 
end; 

goto a2; 
end 

e1ae begin 
it Kvrite a 1 then begin 

it 1.(1] ,. 0 then 
readReg1 ,. 1 

e1ae 
readReg3 a 1; 

OdioData.l a 1; 
end; 

goto a2; 
end; 

end; 
end; 

it -ca then 
begin {Error exit. tva cards a.t saae a.ddress} 

Rbusrq a 1; {let go ot bus} 
goto atartsta.te; 
ior :a 0; 
iov :a 0; 
dta.ck :- 0; 

end 
elae 
begin 

it a.n82S0reg then begin 
UartCs - 1; 
it Hvrite a 0 then 

oEITda.ta.En 
else {READ} begin 

OdioData.1 a 1; 
1a2dio a 1; 
end; 

goto s3; 
end 

else begin 
it Hvrite a 1 then begin 

it 1.[1] - 0 then 
rea.dRegl ,. 1 

else 
rea.dReg3 ,. 1; 

OdioDatd a 1; 
end; 
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begin 

got:o s3: 
end: 

end; 
end; 

if -C8 t:hen 
begin {Error exit:, tvo cards at saae address} 

Rbusrq :& 1; {let go of bus} 
goto sta.rtstat:e; 
ior ::It 0; 
iov :,. 0; 
dta.ck ::& 0; 

end 
else 
begin 

if a.n8250reg t:hen begin 
if Iwrite ,. 0 then {write} 

oEXTdata.En 
else {READ} begin 

OdioDa.ta.1 • 1; 
la2dio ,. 1; 
ior :It 1; 
end; 

Ua.rtCs :It 1; 
goto 84; 
end 

else begin 
if Hwrite :It 1 then begin 

if a(l] :It 0 then 
reaciReg1 :& 1 

else 
rea.dReg3 ,. 1; 

OdioDa.ta.1 ,. 1; 
end 

179: 
180: 
181: 
182: 
183: 
184:s3: 
185: 
186: 
187: 
188: 
189: 
190: 
191: 
192: 
193: 
194: 
195: 
196: 
197: 
198: 
199: 
200: 
201: 
202: 
203: 
204: 
205: 
206: 
207: 
208: 
209: 
210: 
211: 
212: 
213: 
214: 
215: 
216: 
217: 
218: 
219: 
220: 
221: 
222: 
223: 
224: 
225:s4: 
226: 
227: 
228: 
229: 
230: 
231: 
232: 
233: 
234: 
235: 
236: 
237: 
238: 
239: 
240: 
241: 
242: 
243: 
244: 
245: 
246: 
247: 
248: 
249: 
250: 
251: 
252: 
253: 
254:.5: 
255: 

else begin {vrite the DID register} 

begin 

begin 

if a.[l] ,. 0 then 
WriteReg1 • 1 

else 
Wri teReg3 :It 1; 

end; 
goto s10; 
end; 

end; 
end; 

if ·cs then 
begin {Error exit, tvo cards a.t saae address} 

Rbusrq :It 1; {let go of bus} 
goto startsta.te; 
ior :,. 0; 
iov := 0; 
dta.ck :a 0; 

end 
else 
begiD: 

it a.n8250reg then begin 
if Ivrite ,. 0 then begin {vrite} 

iov • 1; 
oEXTda.ta.En; 
end 

else {READ} begin 
OdioDa.ta.1 :It 1; 
la2dio • 1; 
ior • 1; 
end; 

Ua.rtCs • 1; 
goto s5; 
end 

else {shouldn't be here} 
goto startsta.te; 

end; 
end; 

it -cs then 
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256: begin {Error exit, two ca.rda a.t sue addreaa} 
251: Rbuarq s 1; net go of bus} 
258: goto atartsU.te; 
259: ior := 0; 
260: iow := 0; 
261 : dta.ck .. 0; 
262: end 
263: elae 
264: begin 
265: if &n8250reg then begin 
266: if Nwrite • 0 then begin {write} 
261: iov • 1; 
268: oEXTdata.En: 
269: end 
210: elae {READ} begin 
211: OdioData.1 = 1: 
212: la2dio • 1; 
213: ior • 1 : 
214: end; 
215: UutCa • 1; 
216: goto a6; 
211: end 
218: elae 
219: goto atutstate; 
280: end; 
281: end; 
282: 
283:a6: begin 
284: if ·ca then 
285: begin {Error exit, two ca.rds a.t sue a.ddress} 
286: Rbusrq .. 1; {let go of bus} 
281: goto atutatate; 
288: ior := 0; 
289: iov := 0; 
290: dta.ck := 0; 
291: end 
292: elae begin 
293: if &n8250reg then begin 
294: if llwrite • 0 then begin {write} 
295: iov = 1: 
296: oEXTda.ta.En; 
291: end 
298: else {READ} begin 
299: OdioData.1 • 1; 
300: la2dio • 1; 
301: ior = 1; 
302: end; 
303: UutCa ,. 1; 
304: goto s1; 
305: end 
306: else 
301: goto startstate; 
308: end; 
309: end; 
310: 
311:s1: begin 
312: if ·cs then 
313: begin {Error exit, tva carda a.t aue a.ddresa} 
314: Rbuarq ,. 1; {let go of bua} 
315: goto sta.rtsta.te: 
316: ior := 0; 
311: iov :,. 0; 
318: dta.ck := 0; 
319: end 
320: elae begin 
321: if &n8250reg then begin 
322: UutCs ,. 1; 
323: if llvrite • 0 then begin {write} 
324: iov ,. 1; 
325: oEXTda.ta.En; 
326: go to alO; {finished} 
321: end 
328: else begin {read} 
329: ior = 1; 
330: OdioData.1 = 1; 
331: la2dio .. 1 ; 
332: goto s8; 
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333: 
334: 
335: 
336: 
331: 
338: 
339: 
340:s8: 
341: 
342: 
343: 
344: 
345: 
346: 
341: 
348: 
349: 
350: 
351: 
352: 
353: 
354: 
355: 
356: 
351: 
358: 
359: 
360: 
361: 
362: 
363: 
364: 
365: 
366: 
361: 
368:'s9: 
369: 
310: 
311: 
312: 
313: 
374: 
315: 
376: 
377: 
378: 
379: 
380: 
381: 
382: 
383: 
384: 
385: 
386: 
387: 
388: 
389: 
390: 
391: 
392: 
393: 
394: 
395: 
396:s10: 
391: 
398: 
399: 
400: 
401: 
402: 
403: 
404: 
4,05: 
406: 
401: 
408: 
409: 

begin 

begin 

end; 
end 

else 
goto startsta.te; 

end; 
end; 

if ·cs then 

begin {Error exit. two cards at sa.me address} 
Rbusrq Z 1; {let go of bus} 
goto starts tate ; 
ior : z 0; 
iow : z 0; 
dta.ck :Z 0; 

end 
else begin 

if a.n8250reg then begin 
UartCs .. 1; 
if Iwrite .. 0 then begin {writa. shouldn't ba here} 

~oto stutstate; 
end 

else begin {read} 
ior .. 1; 
OdioDatd .. 1: 
ls2dio .. 1; 
goto a9; 
end; 

end 
elae 

goto stutstate; 
end; 

end; 

if ·cs then 
begin {Error exit. two cards at aaae address} 

Rbusrq • 1; {let go of bus} 
goto starts tate ; 
ior :a 0; 
iow :a 0; 
dta.ck :=- 0; 

end 
else 
begin 

if a.n8250reg then begin 
UutCs =- 1; 
if Iwrite .. 0 then begin {write. shouldn't be here} 

goto atutstate; 
end 

else begin {read} 
ior .. 1; 
OdioDatd =- 1; 
ls2dio .. 1; 
goto s10; 
end; 

end 
elsa 

goto stutstate; 
end; 

end; {cue s9} 

begin 
if • cs then begin 

Rbusrq a 1; {no longer need bus} 
goto startstate; 
end 

alse begin {cs still asserted} 
dtack a 1; 

if an82S0reg then begin 
UartCs .. 1; 
if Iwrite .. 0 then {write} 

oEITdataEn 
else begin 

OdioData1 =- 1; 
ls2dio =- 1; 
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410: 
411: 
412: 
413: 
414: 
415: 
416: 
417: 
418: 
419: 
420: 
421: 
422: 
423: 
424: 
425: 
426:a11 : 
427: 
428: 
429: 
430:s12: 
431: 
432: 
433: 
434:s13: 
435: 
436: 
437: 
438:s14: 
439: 
440: 
441: 
442:end; 
443:£10. 

end; 
goto' a1; 
end 

else begin {internal register} 
it Kvrite • 1 then begin 

it a[l) • 0 then 
readRegl • 1 

else 
readReg3 • 1; 

OdioOatd • 1; 
end; 

end; {elae not an 8250 reg} 
goto al0; 
end; {elae cal 

end; {cue al0} 

begin 
goto atartatate; 

end; 

begin 
goto startstate; 

end; 

begin 
goto startstate; 

end; 

begin 
goto startstate; 

end; 
{end ot caae atate.ent} 

{Unused State} 

{Unused State} 

{Unused State} 

{Unused State} 
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l:<no-nue> 
2:PAL Designer 2.2 88/05/05 14:27 
3:Tue May 2 07:57:01 1989 
4:PALASK Description for RS232SK 
5: 
6: 
7:;; PAL Attributes File is 
8:;; Using structure info for "ASIC" 
9: 

10:DTACIt '" CS • S1(3] • 51(2] • /S1[l] • /ST(O] 
11: 
12:IOR '" CS • ST(2] • 51(0] • A[4] • HVRITE 
13: + CS • ST[l] • ST[O] • 1(4] • HVRI1E 

. 14: + CS • ST(3] • ST(O] • 1(4] • HVRITE 
15: 
16:IOW :'" CS • /51[2] • ST(l] • ST(O] • A(4] • /HVRITE 
17: + CS • ST(2] • /ST[l] • ST(O] • A(4] • /NWRITE 
18: 
19:LS2DIO '" CS • ST(2] • /ST[l] • A[4] • NVRITE 
20: + es • ST[O] • 1(4] • NVRITE 
21: 
22:0DIODA1Al '" es • ST[2] • /ST(l] • /ST(O] • HVRITE 
23: + es • ST(O] • 1[4] • NVRITE 
24: + es • /ST[2] • /51[1] • ST(O] • NWRITE 
25: 
26:0EITDATAEN '" es • ST(3] • /ST[l] • A[4] • /NVRITE 
27: + es • ST[2] • /ST(l] • 1[4] • INVRITE 
28: + es • /ST[2] • 5T(0] • 1[4] • IHVRITE 
29: 
30: RBUSRQ '" les • 1ST [1] 
31: 4 les • ST(O] 
32: 
33:READREGl '" CS • ST[2] • IST[l] • IST[O] • IA[4] • /1(1] • NVRITE 
34: + es • ST[3] • /ST[2] • /ST(l] • 11(4] • /1[1] • NVRITE 
35: + es • /ST(2] • /ST[l] • ST(O] • /1(4] • /1(1] • KWRITE 
36: 
37:RE1DREG3 '" es • ST[2] • /ST(l] • /ST[O] • /1[4] • 1[1] • KWRITE 
38: + e5 • ST(3] • /5T(2] • /ST(l] • /1[4] • 1[1] • KWRITE 
39: + es • /ST(2] • /5T[1] • ST[O] • /1[4] • 1[1] • HVRITE 
40: 
41:5BU5RQ '" e5 • /5T[3] • /ST[2] • /ST(l] • /5T(0] • 1(4] 
42: 
43:ST(0] := es • ST[3] • ST(O] • 1(4] • KWRITE 
44: + es • /ST(3] • /ST(2] • ST(O] • 1(4] 
45: + es • /ST(l] • 5T(O] • 1(4] 
46: + es • /ST(3] • /ST(2] • /ST[l] • ST[O] 
47: + e5 • /ST(3] • ST[2] • /ST(l] • /ST(O] 
48: 
49:5T(l] := es • 5T[3] • 5T(l] • ST[O] • 1[4] • WRITE 
50: + e5 • /ST[3] • 15T[2] • ST[l] • ST[O] • 1[4] 
51: + es • 15T[3] • 5T[2] • /ST(l] • ST(O] • 1[4] 
52: 
53:ST(2] ::1 e5 • ST[3] • /5T(1] • /ST(O] 
54: + e5 • ST(3] • /ST(l] • 1(4] 
55: + es • ST[2] • 5T(l] • ST(O] • 1(4] • KWRITE 
56: + es • ST[3] • IST(2] • ST(O] • 1[4] 
51: + es • ST[3] • /ST(2] • /5T[l] 
58: 
59: 5T (3] :'" es • ST[3] • 5T(2] • /ST(l] • /ST[O] 
60: + es • /ST(3] • ST(l] • 5T(0] • 1(4] • KWRITE 
61: + es • /ST[2] • ST[O] • 1(4] 
62: + es • /ST(2] • /ST(l] • ST(O] 
63: + es • /ST(3] • /ST(2] • /ST(l] • BUSGR 
64: + es • /ST(3] • /ST(2] • /ST(l] • /1(4] 
65: 
66:UARTeS '" es • ST[3] • /ST(l] • 1(4] 
67: + e5 • ST(2] • /ST(l] • 1(4] 
68: + e5 • ST(O] • 1[4] 
69: 
10:VRlTEREGl '" es • ST[3] • /5T(2] • /5T[l] • ST(O] • 11(4] • 11(1] • /KWRITE 
11: 
12:VRITEREG3 :I e5 • 5T(3] • /5T(2] • /5T(1] • ST(O] • /1[4] • 1[1] ./KWRITE 
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5.8 Centronics Register Access Machine 

l:p41 cnDIOs_; 
2: 
3:{ 
4: 
5: 
6: 
7: 
8: 
9: 

10: 
11: 
12: 
13: 
14:} 
15: 
16: input 
17: 
18: 
19: 
20: 
21:output 
22: 
23: 
24: 
25: 
26: 
27: 
28: 
29: 
30: 
31: 
32: p&l._ type 
33: 

PAL Designer Centronics DID register state machine. 

This file generates the Next State Equations and Output 
equations for the DID register Centronics st~te machine. 

Don Soltis vO.l 3/7/89 
Initial equations 

Don Soltis vl.l 10/15/89 
Increased length of Write to register I (soft reset) 

Cs. write. a(5 .. 0]. 
busgr. FifoFull. FifoEapty. 
inbound. 
state (2 .. 0] ; 

SldFifo.RldFifo.SunldFifo.RunldFifo. 
busrq. 
olsDataEn. 
oDioDataEnl. 
cnCclk, 
dtack, 
ReadReg1,ReadReg3.ReadReg5.ReadReg7,ReadReg9,ReadRegll, 
WriteRegl,WriteReg3,WriteReg7.WriteReg9. 
stat'e (2 .. OJ; 

'ASIC' ; 

34:{ ONLY the active lov outputs need to be specified here for logic reduction} 
35:{ use the pa. version of pd2ddl for proper generation } 
36:p&l._pin_order -SldFifo.-SunldFifo; 
37: 
38:state_vus 
39: 

state (2 .. 0] ; 

40:.acro 
41:.acro 
42:.acro 
43: macro 
44:.acro 
45: 

idle; 
sO; 
sl; 
s2; 
s3; 

) 

46:macro next_state; 
47: 
48:macro ExternalReg; 
49: 
50:macro FifoReg; 
51: 

begin 
begin 
begin 
begin 
begin 

begin 

begin 

begin 

52:procedure ReadDioReg; begin 
53: OdioDataEn1" 1; 
54: case a (4 .. 1] of 
55: 0: begin {Reg 1} 
56: ReadReg1 '" 1; 
57: end; 
58: 1: begin {Reg 3} 
59: ReadReg3 '" 1; 
60: end; 
61: 2: begin {Reg 5} 
62: ReadReg5 .. 1; 
63: end; 
64: 3: begin {Reg 7} 
65 : ReadReg7 • 1; 
66: end; 
67: 4: begin {Reg 9} 
68: ReadReg9 .. 1; 
69: end; 
70: 5: begin {Reg II} 
71: ReadReg11 .. 1; 

0 end; 
I end; 
5 end; 
6 end; 
2 end; 

state (2 •• OJ 

(a(4 .. 1] .. 3) 

(a(4 .. 1] :I 5) 

end; 

end; {Register 

end; {Register 
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72: RunldFlfo ::I 1; 
73: end; 
74: end; {case} 
75 :end; {Procedure ReadDioReg} 
76: 
77:procedure WriteDioReg; begin 
78: case &(4 .. 1] of 
79: 0: begin {Reg 1} 

'80: WriteRegl = 1; 
81: end; 
82: 1: begin {Reg 3} 
83: Wri teReg3 a 1; 
84: end; 
85: 3: begin {Reg 7} 
86: Wri teReg7 a 1; 
87: end; 
88: 4: begin {Reg 9} 
89: WriteReg9 a 1; 
90: end; 
91: 5: begin {Reg 11} 
92: if -inbound then SldFifo - 1; 
93: end; 
94: end; {case} 
95: end; {Procedure WriteDioReg} 
96: 
97:{ ••••••••••••••••••••••••••••••••••••••• 
98: • Main 
99: ••••••••••••••••••••••••••••••••••••••• } 

100:begin 
101: 
102: case state (2 .. 0] of 

idle: begin . 
if Cs then begin 

{ .......•• } 
{ Write } 
{ ......... } 

if ~rite then begin 
if -Extemuleg then begin 

next_state :- sO; 
end 

else begin 
busrq ::I 1; 
next_state :- sO; 
end" 

end {i~ write} 
{ ........ } 
{ Read } 
{ ........ } 

else begin {read} 
if inbound.(FifoReg) 'then 
next_state :a sO; 
end; {else read} 

end {i:f cal 
elae begin 

next_state :- idle; 
end; {else not cs} 

end; {state idle} 

sO: begin 
if, Cs then begin 

{ ........• } 
{ Write } 
{ .......•• } 

if ~rite then begin 
if -Extemuleg then begin 

next_state := sl; 
end 

else begin 
busrq - 1; 

SunldFifo - 1; 

103: 
104: 
105: 
106: 
107: 
108: 
109: 
110: 
111: 
112: 
113: 
114: 
115: 
116: 
117: 
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: 

if buagr • 0 then next_state :- sO 
elae_begin 

OlsDataEn • 1; 
next_state :- sl; 
end; 

end" 
end {i~ write} 
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149: { •••••••• } 
150: { Read } 
151: { •••••••• } 
152: else begin {read} 
153: . ReadDioReg; 
154: next_state :a sl; 
155: end; {else read} 
156: end {if cs} 
157: el •• begin 
158: RldFlfo a 1; 
159: RunldFifo a 1; 
160: next_state :a idle; 
161: end; {else not cs} 
162: end; {state sO} 
163: 
164: s1: begin 
165: it Ca then begin 
166: { ••••••••• } 
167: { Write } 
168: { ••••••••• } 
169: if write then begin 
170: if -ExternalReg then begin 
171: if( a(4 .. 1] a 0 ) then WriteRegl a 1; 
172: next_state :a s2; 
173: end 
174: else begin 
175: busrq a 1; 
176: cnCclk a 1; {Load control into external latch} 
117: OlaOa.taEn == 1; 
178: next_sta.te : a s2; 
179: end; 
180: end {if IIrite} 
181: { •••••••• } 
182: { Rea.d } 
183: { •••••••• } 
184: else begin {read} 
185: Rea.dOioReg; 
186: next_state :a s2; 
187: end; {else read} 
188: end {if cs} 
189: else begin 
190: RldFifo a 1; 
191: RunldFifo - 1; 
192: next_state :- idle; 
193: end; {else not cs} 
194: end; {state st} 
195: 
196: s2: begin 
197: if Cs then begin 
198: { ••••••••• } 
199: { Write } 
200: { ••••••••• } 
201: if IIrite then begin 
202: WriteOioReg; 
203: if -ExternalReg then begin 
204: dtack - 1; 
205: next_state :a s3; 
206: end 
207: . else begin 
208: busrq = 1; 
209: dtack - 1; 
210: OlsDataEn ,. 1; 
211: next_state := s3; 
212: end; 
213: end {if write} 
214: { •••••••• } 
215: { Read } 
216: { •••••••• } 
217: else begin {read} 
218: ReadDioReg; 
219: dtack a 1; 
220: next_state :a .3; 
221: end; {elae read} 
222: end {if cs} 
223: else begin {Shouldn't happen} 
224: RldFifo == 1; 
225: RunldFifo = 1; 
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226: next_state :a idle; 
221: end; {else not cs} 
228: ' end; {sta.te s2} 
229: 
230: s3: begin 
231: it Cs then begin 
232: { ••••••••• } 
233: { Write } 
234: { ••••••••• } 
235: it write then begin 
236: it -ExternalReg then begin 
231: RldFito a 1; 
238: dtack a 1; 
239: next_state :a s3; {goto idle when cs goes a.way} 
240: end 
241: else begin 
242: busrq a 0; 
243: dtack a 1; 
244: next_state :- s3; {goto idle when cs goes avay} 
245: end; 
246: end {it write} 
247: { •••••••• } 
248: { Read } 
249: { •••••••• } 
250: else begin {read} 
251: Re&dDioReg; 
252: dtack • 1; 
253: next_state :a s3; 
254: end; {else read} 
255: end {it ca} 
256 : else begin 
257: next_state ;a idle; 
258: end; {elae not cs} 
259: end; {state a3} 
260: 
261: end; {Ca.se state ot} 
262:end. 
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l:<no-nue> 
2:PAL Designer 2.2 88/05/05 14:27 
3:5un Oct 15 14:57:29 1989 
4:PALASK o.scriptlon tor CHOIOSK 
5: /SLOFIfO 
6: /SUHLDFIfO 
7: 
8:;; PAL Attributes file is 
9:;; Using structure into tor "ASIC" 

10: 
l1:SUSRQ • CS • WITE • /1[4] • /1[3] • 1[2] • 1[1] • 5UTE[2] • SUTE(l] • /SUTE(O] 
12: + CS • WRITE. /1(4] • /1(3] • 1(2] • 1(1] • /ST1TE(l] • ST1TE[O] 
13: + CS • WRITE. /1(4] • /1(3] • 1[2] • A[l] • /STATE[2] • /5T1TE[l] 
14: 
15:CHCCtlt • CS • WITE • /1(4] • /1(3] • 1(2] • A(l] • SUTE[2] • /STATE(l] • STATE(O] 
16: 
17:DUCX • CS • STATE(l] • /STATE[O] 
18: 
19:00I001T1Ell - CS • /VRITE • ST1TE(1] • /ST1TE(0] 
20: + CS • /VRITE • /ST1TE(l] • 5T1TE(0] 
21: 
22:0LS01T1EI - CS • WITE • /A(4] • /1[3] • 1[2] • 1[1] • ST1TE[2] • ST1TE[1] • /ST1TE(0] 
23: + CS • WRITE • /1(4] • /A(3] • A(2] • 1(1] • SUSGR • /STATE(l] • ST1TE(0] 
24: + CS • WRITE. /1(4] • 11(3] • 1(2] • A(l] • STATE[2] • IST1TE[l] • ST1TE[O] 
25: 
26:REAOREGl = CS • /WITE • /1[4] • 11[3] • /1(2] • 11[1] • STATE(l] • /ST1TE(O] 
27: + CS • /WRITE • /1(4] • 11[3] • IA[2] • 11[1] • ISTATE[l] • STATE[O] 
28: 
29:RE10REG11 - CS • /VRITE • /1(4] • 1[3] • /1[2] • 1(1] • STATE[l] • /ST1TE[O] 
30: + CS • /VRITE • /1[4] • A[3] • 11(2] • A[l] • /STATE(l] • STATE(O] 
31: 
32:REAOREG3 - CS • /WITE • /1(4] • /1[3] • /1(2] • 1(1] • STATE(l] • /ST1TE(0] 
33: + CS • /WRITE • /1(4] • /A(3] • /1(2] • 1(1] • /ST1TE(1] • ST1TE(0] 
34: 
35:REAOREG5 = CS • /WITE • /A[4] • /1(3] • 1(2] • /A[l] • ST1TE(1] • /ST1TE(0] 
36: + CS • /VRITE • /1(4] • /A[3] • A(2] • /1(1] • /STATE(l] • ST1TE(0] 
37: 
38:REAOREG7 = CS • /VRITE • /1[4] • /A[3] • A(2) • A[l] • STATE(l) • /ST1TE(0] 
39: + CS • /WITE • /1[4] • /1(3] • A(2] • 1[1] • /STATE[l] • ST1TE[O] 
40: 
41:RE10REG9 = CS • /WITE • /1[4] • A[3] • /1(2] • /A(l] • STATE(l] • /ST1TE(0] 
42: + CS • /WRITE • /1(4] • 1(3] • IA[2] • /1(1] • /STATE(l] • STATE(O] 
43: 
44:RLOFlfO = CS • WlTE • 1[4] • /ST1TE[2] • ST1TE[1] • /ST1TE[O] 
45: + CS • WRITE. 1(3] • /ST1TE(2] • ST1TE[1] • /ST1TE(0] 
46: + CS • WRITE • /1[2] • /ST1TE[2] • S~1TE[1] • /ST1TE(0] 
47: + CS • WRITE. /1(1] • /ST1TE[2] • ST1TE[1] • /ST1TE[O] 
48: + /CS • ST1TE[2] • STATE[l] • /5T1TE[O] 
49: + /CS • /ST1TE[1] • ST1TE[O] 
50: 
51:RUHLOFIFO • CS • /WITE • /1[4] • 1(3] • /1(2] • 1[1] • STATE[l] • /ST1TE(0] 
52: + /CS • ST1TE[2] • ST1TE(l] • /ST1TE[O] 
53: + /WRITE • /1(4] • 1[3] • /1(2] • 1[1] • /STATE(l] • ST1TE(0] 
54: + /CS • /ST1TE(l] • ST1TE(O] 
55: n 

56:/SLOFIFO - /CS 
57: + /VRITE 
58: + A(4] 
59: + /1(3] 
60: + 1 (2] 
61: + /1 [1] 
62: + /STATE(2] 
63: + /STATE[l] 
64: + SUTE[O] 
65: + INBOUND 
66: 
67: STATE (0) := CS • !STATE(2) • /STATE[l] 
68: 
69:STATE(1] :- CS • STATE(1] • /STAT£(O] 
70: + CS • STATE(2] • /STATE(l] • STAT£[O] 
71: 
72: STATE (2] :- CS • BUSGR • /STATE(l] • STATE(O] 
73: + CS • 1(4] • /ST1TE[1] • STATE[O] 
74: + CS • 1(3] • /ST1TE(l] • ST1TE[O] 
75: + CS • /1[2] • /ST1TE(1] • ST1T£(0] 
76: + CS • /A(l] • /STATE(l] • STATE(O] 
77: + CS • /WRITE • /STATE(1] • STATE(O] 
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78: + cs • STATE(2] • ISTATE[l] • STATE[O] 
79: 
80:/SUHLDFIFO = ICS 
81: + WRITE 
82: + 1(4] 
83: + IA [3] 
84: + A[2] 
85: + IA (1] 
86: + STATE[2] 
87: + STATE[l] 
88: + STlTE(O] 
89: + /IHBOUHO 
90: 
91:WRITEREGl a CS • WRITE. IA(4] • /A(3] • /A(2] • /A(l] • STATE(2] • /STATE(l] • STATE(O] 
92: + CS • WRITE • /A(4] • /A[3] • /A(2] • /1(1] • STATE[2] • STATE(l] • /STATE(O] 
93: 
94:WRITEREG3 a CS • WRITE. /1(4] • /A(3] • /1(2] • 1(1] • 5TATE[2] • 5T1TE(1] • /5T1TE(0] 
95: 
96:WRITEREG7 a C5 • WRITE. /1(4] • /A(3] • 1(2] • A[l] • STATE(2] • STATE[l] • /STATE[O] 
91: 
98:WRITEREG9 a CS • WRITE. /1[4] • 1(3] • /A(2] • /A(l] • STATE(2] • STATE(l] • /STATE[O] 

5.9 Centronics FIFO-CENTRONICS (back end) Machine 

l:pal cnBEsII; 
2: 
3:{ 
4: 
5: 
6: 
1: 
8: 
9: 

PAL Designer back end (Centronics-FIFO) Centronics state lIachine. 

This file generates the 'ext State Equations and Output 
equations for the BE Centronics state lIachine. 

10: 
11: 
12:} 
13: 
14: 
15: input 
16: 
11: 
18: 
19: 
20: 
21: 
22: 
23: 

. 24: 
25: 
26: 
27: output 
28: 
29: 
30: 
31: 
32: 
33: 
34: 
35: 
36: 
31: 
38 : pal_ t ype 
39: 

Don Soltis vO.l 3/1/89 
Initial equations 

FifoEapty, 
Fifo Full , 
inbound, 
iStrobe, 
iBusy, 
tick, 
busgr. 
slov, 
tiaeout, 
outbound, 
state[2 .. 0]; 

SldFifo,RldFifo,SunldFifo.RunldFifo, 
oStrobe,oBusy. 
burq, 
Ol80a.t~, 
sta.rtTiaer, 
cnDclk. 
Soutbound, 
Routbound, 
state [2 .. 0]; 

'ASIC' ; 

40:{ ONLY the active lov outputs need to be specified here for logic reduction} 
41:{ use the PSII version of pd2ddl for proper generation} 
42:pal_pin_order -SldFifo.-SunldFifo,-Soutbound; 
43: 
44:state.'Ius 
45: 
46:aacro idle; 
41:aacro sO; 
48:lIacro sl; 
49:lIacro s2; 
50:aacro s3; 

state [2 .. 0] ; 

begin . 0 end; 
begin 4 end; 
begin 6 end; 
begin 5 end; 
begin 1 end; 
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51:aacro s4; 
52:aacro s5; 
53: 

begin 3 
begin 2 

end; 
end; 

54:aacro next.state; 
55: 

h4gin sta.te(2 .. 0] end; 

S6:{ ••••••••••••••••••••••••••••••••••••••• 
57: • Main 
58: ••••••••••••••••••••••••••••••••••••••• } 
59:begin 
60: 
61: cue sta.te (2 .. 0] of 

idle: h4gin 
{ .......... } 
{ OUTBOUJID } 
{ .......... } 

if - inbound then begin 
if -FifoEapty.-iBusy then begin 

busrq - 1; 
Soutbound; 
next.state :- sO; {va it to get bus} 
end {if fifo not •• pty} 

else {fifo is •• pty. or Centronics is Buay} 
next.state :- idle; 
end· 

end {if outbound} 
{ •........ } 
{ INBOUND } 
{ ......... } 

else begin {inbound} 
oBusy = 1; 
if -FifoFull.-Slov then begin 

Routbound; 
next.state ·s aO; 
end 

else begin 

begin 

62: 
63: 
64: 
65: 
66: 
67: 
68: 
69: 
70: 
71: 
72: 
73: 
74: 
75: 
76: 
77: 
78: 
79: 
80: 
81: 
82: 
83: 
84: 
85: 
86: 
87: 
88: 
89: 
90: 
91 : 
92: 
93: 
94: 
95: 
96: 
97: 
98: 
99: 

{ ••• SLOW MODE. va.it for fifo empty ••• } 

100: 
101: 
102: 
103: 
104: 
105: 
106: 
107: 
108: 
109: 
110: 
111: 
112: 
113: 
114: 
115: 
116: 
117: 
118: 
119: 
120: 
121: 
122: 
123: 
124: 
125: 
126: 
127: 

so: 

if FifoEapty.Slov then begin 
Routbound; 
next. state :- sO; 
end 

else 
next.state :- idle; 

end· 
end; {~lse inbound} 

end; {state idle} 

begin 
{ .......... } 
{ OUTBOinlD } 
{ .......... } 

if -inbound.outbound then begin 
busrq - 1; 
if -busgr then begin 

next.state := sO; 
end 

else begin {have bus} 
OlsDataEn - 1; 
next.state :- sl; 
end; 

end {if outbound} 
{ ......... } 
{ INBOUND } 
{ ......... } 

{Vait for bus} 

else if inbound.·outbound then begin 
oBusy - 0; 
if iStrobe = 0 then next.state := sO 
elae begin 

b,uarq - 1; 
next.state :- al; 
end; {else iStroh4 = 1} 

end {else inbound} 
else 

next.state := idle; 
end; {state sO} 

sl: begin 
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128: 
129: 
130: 
131: 
132: 
133: 
134: 
135: 
136: 
137: 
138: 
139: 
140: 
141: 
142: 
143: 
144: 
145: 
146: 
147: 
148: 
149: 
150: 
151: 
152: 
153: 
154: 
155: 
156: 
157: 
158: 
159: 
160: 
161: 
162: 
163: 
164: 
165: 
166: 
167: 
168: 
169: 
170: 
171: 
172: 
173: 
174: 
175: 
176: 
177: 
178: 
179: 
180: 
181: 
182: 
183: 
184: 
185: 
186: 
187: 
188: 
189: 
190: 
191: 
192: 
193: 
194: 
195: 
196: 
197: 
198: 
199: 
200: 
201: 
202: 
203: 
204: 

s2: 

83: 

{ .......... } 
{ OUTBOUND } 
{ .......... } 

if -inbound.outbound then begin 
busrq = 1; 
if -busgr then begin {SHOULDNJT be here} 

next_state :z sO: 
end 

else begin {have bus} 
OlsDataEn z 1; 
cnDclk z 1; 
startTiaer z 1; 
SunldFifo = 1; 
next_state := s2; 
end" 

end {if outbound} 
{ ......... } 
{ INBOUND } 
{ ......... } 

{Extern&lly latch data} 
{start up laicrosecond tiaer} 
{Clock fifo begining of s2} 

else if inbound.-outbound then begin 
busrq = 1; 
if -busgr then next_state := sl 
else next_state := s2: 
end {else inbound} 

else 
next_state := idle; 

end; {state st} 

begin 
{ .......... } 
{ OUTBOUND} 
{ .......... } 

if -inbound.outbound then begin 
busrq = 0; {a.ll done} 
if -tiaeout then begin 

next_state := s2: {Wait for laicrosec data setup} 
end 

,else begin {Got tiaeout, advance} 
RunldFifo = 1; {advance FIFO} 
startTilIIer = 1; {Start up timer again. ain strobe width} 
oStrobe = 1: 
next_state := s3; 
end; 

end {if outbound} 
{ ......... } 
{ INBOUND} 
{ ......... } 

else if inbound.-outbound then begin 
busrq = 1; 
cnDclk = 1; 
{SldFifo = 1;} 
next_state := s3: 
end {else inbound} 

else 
next_state := idle; 

end; {state s2} 

begin 
{ .......... } 
{ OUTBOUND } 
{ .......... } 

{ enable data in } 
{ldFifo start of s3 } 

if -inbound.outbound then begin 
if timeout and iBusy then begin {done with strobe} 

next_state := s4; 
end 

else begin 
oStrobe = 1; 
next_state := 83; {Wait for busy} 
end; 

end {if outbound} 
{ ......... } 
{ INBOUND} 
{ ......... } 

else if inbound.-outbound then begin 
busrq z 1; 
cnDclk = 1; 
SldFifo ,. 1; 

DESCRIPTION: ILY5-0302 Extemal Reference Specification I Dwg no. A-I LY5-0302-1 IPAGE 136 of 142 



F/iOW HEWLETT 
~~ PACKARD 

205: 
206: 

oBusy = 1; 
next.state := s4; 
end {else inbound} 

{ The sooner the better ? 

207: 
208: 
209: 
210: 
211: 
212: 
213: 
214: 
215: 
216: 
'217: 
218: 
219: 
220: 
221: 
222: 
223: 
224: 
225: 
226: 
227: 
228: 
229: 
230: 

s4: 

else 
next.state := idle; 

end; {stue s3} 

begin 
{ .......... } 
{ OUTBOUlfD } 
{ .......... } 

if ·inbound.outbound then begin 
if ·Slov then begin 

if iAck then next.state :- .5 
else next.state :- s4; 
end 

else begin 
next.state :- idle; 
end; {else Slov} 

end {if outbound} 
{ ......... } 
{ INBOUlfD } 
{ ......... } 

else if inbound.·outbound then begin 
RldFifo ..; 1; 
busrq = 0; {Don't need it anyaore} 

{Wait for ld} 

{ignore lck} 

231: oBusy • 1; {Ieep busy asserted until iStrobe goes away} 
232: 
233: 
234: 
235: 
236: 
237: 
238: 
239: 
240: 
241: 
242: 
243: 
244: 
245: 
246: 
247: 
248: 
249: 
250: 
251: 
252: 
253: 
254: 
255: 
256: 
257: 

sS: 

next.state = .5; 
end {else inbound} 

else 
next. state := idle; 

end; {state s4} 

begin 
{ .......... } 
{ OUTBOUlfD } 
{ .......... } 

if ·inbound.outbound then begin 
if -iAck then next.state := idle 
else next.state :- s5; 
end {if outbound} 

{ ......... } 
{ INBOUID } 
{ ......... } 

else if inbound.-outbound then begin 
oBusy - 1; 
if iStrobe - 1 then next.state :- s5 
else next.state :- idle; 
end {else inbound} 

else 
next.state := idle; 

end; {state s5} 

258: end; 
2S9:end. 

{Cue state} 

{Wait for Ack to go away} 
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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:PALASK Description for CNBESH 
5: /SLDFIFO 
6:/SUHLDFIFO /SOUTBOUND 
7: 
8:;; PAL Attributes File is 
9: ;; Us ing structure into for "ASIC" 

10 : 
11:BUSRQ • /STATE(1] • 5TATE(0] • INBOUND • /OUTBOUND 
12: + STATE[2] • /STAT£(O] • INBOUND • ISTROB£ • /OUTBOUND 
13: + STATE[2] • STATE[1] • /5TATE[O] • INBOUJD • /OUTBOUND 
14: + 5TAT£[2] • /5T1T£(0] • /INBOUND • OUTBOUJD 
15: + /IBUSY • /5TAT£(2] • /ST1T£[1] • /5TATE[O] • /FIFOEHPTY • /INBOUND 
16: 
17:CNDCLX • /STAT£(1] • STATE(O] • INBOUND • /OUTBOUND 
18: + BUSGR • STATE(2] • STAT£(1] • /STAT£(O] • /INBOUND • OUTBOUND 
19: 
20:0BUSY a /STATE(2] • INBOUND • /OUTBOUND 
21: + /STATE(2] • /STATE(1] • /STAT£(O] • IIBOUJD 
22: . 
23:0LSDATA£N • BUSGR • 5TATE(2] • /STAT£(O] • /INBOUND • OUTBOUND 
24: • 
25:0STROB£ a /IBUSY • /5TAT£(2] • /STATE(1] • ST1T£(0] • /INBOUND • OUTBOUND 
26: + /STAT£(2] • /STAT£(1] • ST1T£(0] • /INBOUND • /TIMEOUT • OUTBOUND 
27: + STATE(2] • /STATE(1] • 5TAT£(0] • /INBOUJD • TIMEOUT • OUTBOUND 
28: 
29:RLDFIFO a /STATE(2] * ST1TE(1] • STATE(O] • INBOUND • /OUTBOUND 
30: 
31:ROUTBOUND • SLOW • /5TATE(2] • /STATE(1] • /ST1TE(0] • FIFOEHPTY • INBOUND 
32: + /SLOW • /STATE(2] • /ST1TE(1] • /ST1TE(0] • /FIFOFULL • INBOUND 
33: 
34:RUNLDFIFO a STAT£(2] • /ST1TE(1] • STATE(O] • /INBOUND • TIMEOUT • OUTBOUND 
35: 
36:/SLDFIFO • STATE(2] 
37: + STATE (1] 
38: + /STATE(O] 
39: + /INBOUND 
40: + OUTBOUND 
41: 
42:/S0UTBOUND - IBUSY 
43: + STAT£(2] 
44: + STATE(1] 
45: + STATE(O] 
46: + FIFOEKPTY 
47: + INBOUND 
48: 
49:STARTTIMER • STATE(2] • /STATE(1] • STATE(O] • /INBOUND • TIMEOUT • OUTBOUND 
50: + BUSGR • ST1T£(2] • STAT£(1] • /STAT£(O] • /INBOUND • OUTBOUND 
51: 
52:STATE(O] :a /lACl • ISLOW • /STATE(2] • STATE(O] • /INBOUND. OUTBOUND 

-53: + /ST1T£(1] • 5TAT£(0] • INBOUND. /OUTBOUID 
54: + /STAT£(1] • 5T1T£(0] • /INBOUND • OUTBOUID 
55: + BUSGR • ST1T£(2] • ST1T£(1] • /5T1T£(0] • INBOUND. I/OUTBOUND 
56: + BUSGR • 5T1T£(2] • ST1TE(1] • /ST1T£(0] • /INBOUND • OUTBOUND 
57: 
58: STATE (1] :- /STAT£(2] • ST1T£(1] • INBOUND • 15TROB£ • /OUTBOUND 
59: + IACI • /STAT£(2] • ST1TE(1] • /ST1T£(0] • /INBOUND • OUTBOUND 
60: + /ST1T£(2] • STAT£(O] • INBOUND. /OUTBOUND 
61: + /SLOV • /STAT£(2] • ST1TE(1] • ST1T£(0] • /INBOUND • OUTBOUND 
62: + IBUSY • /STATE(2] • /ST1T£(1] • ST1T£(O] • /INBOUND • TIMEOUT • OUTBOUND 
63: + /BUSGR • ST1T£(2J • ST1T£(1] • /ST1T£(0] • IIBOUND • /OUTBOUND 
64: + STAT£(2] • /STAT£(1] • /ST1T£(0] • INBOUID • ISTROBE • /OUTBOUND 
65: + BUSGR • ST1TE(2] • /ST1TE(l] • /ST1T£(0] • /INBOUND • OUTBOUND 
66:. . 
67: STATE (2] :- STATE(2] • /STATE[1]- • /IlfBOUJD • /TIMEOUT. OUTBOUND 
68: + STAT£[2] • /ST1T£[0] • INBOUND • /OUTBOUID 
69: + ST1T£[2] • /5TAT£(0] • /INBOUND • OUTBOUND 
70: + SLOW. /STAT£(2] • /ST1TE[1] • /STAT£[O] • FIFOEHPTY • INBOUND 
71: + /SLOW • /STAT£(2] • /STATE[1] • /ST1T£[0] • /FIFOFULL • INBOUND 
72: + /IBUSY • /STAT£(2] • /STAT£(1] • /STATE(O] • /FIFOEHPTY • /INBOUND 
73: 
74:/SUNLDFIFO • /BUSGR 
75: + /STATE(2] 
76: + /STATE(1] 
77: + STATE(O] 
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18: + INBOUND 
19: + /OUTBOUND 

5.10 Centronics DID-FIFO DMA Machine 

1 : pa.l cnDKAs.; 
2: 

PiL Designer Centronics DIO-DKA State Kachine prograa. 
3:{ 
4: 
5: 
6: 
1: 
8: 
9: 

This file generates the Next State Equations and Output 
equations tor the OIO-OK! ha.lt ot the Centronics interface. 

10: 
11: 
12:} 
13: 
14: input 
15: 
16: 
11: 
18: 
19: 
20:output 
21: 
22: 
23: 

Don Soltis vO.1 3/8/89 
Initia.l equations 

OKAen,FitoFull,FifoEllpty, inbound, 
done,rst, 
Udllack, {Unsynced dmack} 
dIIack,dllrq,dtacki, 
state [2 .. 0]; 

{ set ldFito } 
{ reset ldFifo } 
{ set unldFifo } 

24: 
25: 

state [2 .. 0], 
SldFifo, 
RldFifo, 
SunldFifo, 
RunldFifo, 
Sdllrq, 
RdIIrq, 
oOat&En, 
dllrdy; 

{ reset unldFifo } 
{ set OK! request } 

26: 
21: 
28: 
29: 
30 : pa.l_ type 
31:pal_pin_order 
32: 
33:state_vus 
34: 
35:lIacro idle; 
36: 
31: lIaero inbO; 
38: lIacro inb1; 
39: lIacro inb2; 
40: 
41:lIacro outbO; 
42:lIacro outb1; 
43:lIacro outb2; 
44: 

_ 45 :lIacro next_state; 
46: 
41:begin 
48: 
49:it rst then begin 
50: 
51: 
52: 
53: 
54: 
55: 
56: 
51: 

state [2 •. 0] 
RdIIrq 
RldFito 
RunldFifo 

end; 

:-
:-
:. 
:-

58: cue state [2 .. 0] ot 

idle; 
1 ; 
1 ; 
1 ; 

{ reset OK! request } 
{ Output data Enable } 

'ASIC' ; 
-SldFifo.-SunldFito.-Sdmrq; 

state(2 .. 0); 

begin 0 end: 

begin 1 end: {Inbound state O} 
begin 3 end: {Inbound state 1} 
begin 2 end; {Inbound state 2} 

begin 4 end; {outbound state O} 
begin 5 end; ,{outbound state 1} 
begin 6 end; {outbound state 2} 

begin state[2 .. 0] end; 

{ Reset } 

idle: 
begin 

{idle states} 
59: 
60: 
61: 
62: 
63: 
64: 
65: 
66: 
61: 
68: 
69: 

it DKAen then begin { Kake sure OKA is enabled } 

{ ..... } 
{ stut inbound if Fito not ellpty } 
{ ..... } 

if( inbound AND -FifoEllpty ) then begin 
SunldFifo : = 1; 
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70: 
71: 
72: 
73: 
74: 
75: 
76: 
77: 
78: 
79: 
80: 
81: 
82: 
83: 
84: 
85: 
86: 
87: 
88: 
89: 
90: 
91 : 
92: 
93: 
94: 
95: 
96: 
97: 
S8: 
99: 

:= 1: 
inbO; 

Sdmrq 
next.stAte := 
end 

{ ..... } 
{ stArt outbound it Fito is not Full } 
{ ..... } 

else it( -inbound AND -FitoFull then begin 
Sd.llrq . - 1; 
next. stAte :- outbO: 
end 

else 

end {it DKAed 
else 

next.stAte :- idle: 

end; {in idleO} 

inbO: begin 
it DKAen then begin 

it d.IIAck then 
next.stAte := inb1 

else 
next. stAte :- inbO; { wAit tor d.IIack } 

end 

else begin 
next. state :- idle; 
R.d.llrq : - 1; {don J t darq} 
end; 

end; {cue inbO} 

inb1: begin 
it Fi~oEmpty then 

Rdarq :a 1; {no more DKA requests} 

oDAtaEn :a 1: 
R.unldFit 0 : =- 1; 
next.state :- inb2: 
end; {cue inbi} 

inb2: begin 
oDataEn :- 1; 

100: 
101: 
102: 
103: 
104: 
105: 
106: 
107: 
108: 
109: 
110: 
111: 
112: 
113: 
114: 
115: 
116: 
117: 
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: 

it Ud.ack then dardy :a 1: {must release dardy O·SOns atter dmack} 
it daack then begin 

next.state :- inb2 
end 

elae begin 
·it -d.rq then begin 

next.state :- idle 
end 

else begin { Another transter } 
SunldFHo : - 1; 
next.state :- inbO; 
end: 

end; 
end: {cue inb2} 

outbO: begin 

it DHien then begin 
it d.ack then be&in 

R.d.arq : - 1; {unrequest until later} 
it dtacki then begin 

next.state :- outbl 
end 

else 
next.state :- outbOi 

end 
else 

next.state :a outbO; { wait tor d.IIack } 
end 

else begin 

.~ 
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147: 
148: 
149: 
150: 
151: 
152: 

next.state :- idle; 
ILdarq :- 1; 
end; 

end; {case outbO} 

153: outbl: begin 
154: clardy :- 1; 
155: SldFifo :- 1; 

next.state :- outb2; 
end; {case outbl} 

{don't dar'l} 

{data hold 85 ns after this} 
{Actually occurs in next state} 

156: 
157: 
158: 
159: 
160: 
161: 
162: 
163: 
164: 
165: 
166: 
167: 
168: 
169: 
170: 
171: 
172: 
173: 
174: 

outb2: begin 
if Udaack then clardy :- 1; {aust release dardy O·SOna after daack} 
IldFifo :- 1; 
if daack then 

next.state :- outb2 
else begin 

if FifoFull then 
next.state :- idle 

-ebe begin -
Sdarq :- 1; 
next.state :- outbO; 
end: 

end; 

end; {case outb2} 

175: end; { ca.e } 
176:end. {ERD} 
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1:<no-n .... > 
2:P1L Design.r 2.2 88/0S/05 14:27 
3:W.d Mar 8 09:48:13 1989 
4:PALASH D.scription for CIDMASK 
S:/SLOFIfO 
6:/SUHLOFIFO /SDKRQ 
7: 
8:;: PAL Attributes File ia 
9:;; Using structure i.n:fo for "ASIC" 

10: 
11:DH10Y :- 'STATE(I] • /STATE(O] • UDHACI 
12: + ST1TE[2] • /ST1TE(I] • STATE[O] 
13: ' 
14:00AT1EI :- /ST1T£(2] • STATE[I] 
15: 
16:lDM1Q :- OIUCK • STAT£(2J • /STAT£(I) • /STATE(O] 
17: + /OMAEI • ST1TE(2] • /STATE(I) • /STATE(O] 
18: + /ST1T£(2] • ST1TE(I] • STATE(O] • FIFOEKPTY 
19: + /OHAEI • /STATE(2) • /STATE(I] • STAT£(O) 
20: + 1ST . 

, 21: < , 

22:llLOF'IFO :- STATE[2] • STATE(I] • /SUTE[O] 
23: + 1ST 
24: 
25:RUlLOFIFO :- /STAT£[2] • STATE(I] • STATE[O) 
26: + 1ST 
27: 
28:/SoHRQ :- /OH1EI • /ST1T£(I] 
29: +/ST1T£(2] • /STAT£(I] 
30: + ST1T£[I] • FIFOFULL 
31: + OM1CK • STAT£(1] 
32: + /ST1T£(2] • STAT£(I] 
33: + STAT£ (0] 
34: + /STATE(I] • FIFOEKPTY • INBOUND 
35: + FIFOFULL • /IleOUNo 
36: 
37:/SLoFIFO :- /ST1T£(2] 
38: + STATE(I] 
39: + /STAT£(O] 
40: 
41:5T1TE(0] :- DHAEI • OH1Cl • STATE(2] • /STATE(I] • /STATE(O] • oTACII 
4~. + /OHlCK • oKRQ • /5TATE(2] • STAT£(I] • /STATE(O] 
43: + OH1EI • /STATE(2] • /S1AT£[1] • /FIFOEKPTY • IleOUlo 
44: + oH1EI • /STAT£[2] • /STAT£[I] • ST1T£[0] 
45: 
46:SUT£(1] :- OIUCK • STAT£rl] • /STAT£(O] 
41: + ST1T£[2] • /STAT£(I] • STATE(O) 
48: + OH1E1 • OIUCK • /STATE(2] • STATE[O] 
49: + /STATE(2] • STATE[I] • STATE[O] 
SO: 
51 : STATE [2] :- STATE[2] • STAT£[I] • /STATE[O], • /FIFOFULL 
52: + oHACK • ST1T£[2] • STATE(I] • /STATE[O] 
53: + OH1EI • 5T1T£[2] • /STAT£[I] 
54: + STATE[2] • /STATE(I] • STATE[O] 
55: + DHA£I • /STATECil • /STATE[O] • /FIFOFULL • /IIBOUID 
56: 
S7:/SUILDFIFO :- STATE(O] 
S8: + IDHAEI • /STATE[I] 
59: +. STlTE[2] 
60: + OMACK • STATE[I] 
61: + /OHRQ • STATE(I] 
62: + /STATE(I] • FIFOEKPTY 
63: + /STATE(I] • /IIBOUID 
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