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79 3008 22
80 300C 2%
81 300F 11
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85 3019 a2
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TITLE * OX-10 63k MF~CP/M BIOS4 M1.3 x

created

updated
updated

. PHASE 3000H
. 280

BASIC 1/0 SYSTEM FOR QX-10 CP/M V2.2
¢ RS 232 C, LIGHTPEN , MASKI )

0X-10 63k MF-CP/M BI0S4
M1, 1 1983. 3. 10 by Yuicji Ushiyama
Chisato Kobayashi
M1, 2 8
9

3.1
M1, 3 4,2

PUBLIC aﬁég?.RSOPEN.RSCLOSE.RSINST,RSOUTST,RSXN.RSOUT,ORSIdo

PUBLIC
PUBLIC L
PUBLIC LPENIR

[GHTPEN

PUBLIC INTX1, INTX2, INTX3, INTX4, INTXS, INTX6, INTX7

PUBLIC MRSP, STS

EXTRN  SRMBANK, STSOML
EXTRN  SVSPIR, STCKIR
EXTRN  OINT1, OINT2, OINT3, OINT4, OINTS, OINTE, OINT?

BIOS  EQU

JFB0UH 183k
PRMTAB EQU OFEOOH ;
; interface to RIOS1
LOADX  EQU 810S+3%31
STORX  EQU BIOS+3%32
LDIRX  EQY B10S+3x33
LOAXX EQU  B10S+3%39
STAXX  EQU BIOS+3%40
; CONTROL CHARACTER DEFINITION
CR EQU  ODH
S0 EQU OEH
SI EQU OFH
LF EQU 0AH
ESC EQU 18H

SUBTTL RS 232 C CONTROLER. V01/L01

P e e e e e 1
HL, MRSBUF imain RS buftfer address 1
LD (MRSDATA)}, HL ; I
LD HL, MRSSIZE imain RS buffer size 1
LD (MRSDATA+2), HL 3 1
LD HL, RSDAT ; 1
LD DE, MRSDATA+4 H 1
LD C, 4 ; 1
LDIR ; i
LD A, OFFH 3 1
LD (RSV), A ; 1
LD 8, 10H i I
Lo HL, MRSDATA ; 1
JR RS 1 OXM P, . 1
RSCLOSE: 5. 1
LD B, 20H H 1
[4]:} 011H iskip next instruction 1
RSINST: L 1
LD B, 30H B 1
08 011H sskip next instruction . . . . 1
RSQUTST: [ 1
LD B, 40H i 1
D8 011H iskip next instruction 1
RSIN: B
B, 50H
RSIOM: |
PUSH 8C
D 8, OFOH

L
CALL RSI10XM

CALL Z, RSOPEN
PoP 8C
RSIOMO:
. L0

3

115

HL, MRSDATA

H
H
H
i
H
H
H
H
H

set RSIOX parameter

[y



114 3038

115 3038 ED 73 3696
116 303F 31 3818
117 3042 FB

118 3043 AF

119 3044 32 FE64
120 3047 32 FEF2
121 304A 3E 20
122 304C 32 3818
123 304F 18 2A
124

125

126 3051

127 3051 cs

128 3052

129 3052 CD 3029
130 3055 20 FB
131 3057 C1

132 3058 06 60
133 3054 18 DC
134

135

136

137

138

139

140

141

142

143

144

145

146 305C

147 3058C ED 73 3696
148 3060 31 3818
149 3063 F8

150

151 3064 3E FF
152 3066 32 FE64
153

154 3069 c5

155 3084 E5

156 3068 2A FEQE
157 306E 7€

158 306F 32 3818
159 3072 CD 0000%
160 3075 79

161 3078 32 FEF2
162 3079 E1

163 307A C1

164

165

166

167 3078

168 3078 22 3688
169

170 307E 78

171 307F E6 FO
172 3081 FE FO
173 3083 CA 385C
174 3086 oF

175 3087 0F

176 3088 OF

177 3089 3D

178 308A 30

179 3088 FE 12
180 308D 38 05
181

182

183

184 308F

185 308F 3E 04
186 3091 C3 3261
187

188

189

199 3094

191 3094 E5

192 3095 21 30A2
193 3098 16 00
194 308A SF

195 3098 19

196 309C SE

197 3090 23

198 308E 56

199 309F E8

200 30A0 E3

201 30A1 c9

202

203

204

205 30A2

206 30A2 3084
207 30A4 3307
208 30A6 33FF
209 3048 3446
210 30AA 346D
211 30AC 352E
212 30AE 3584
213 3080 3607
214 3082 3643
215

216

217

218

219

220

221

222

223 3084

224

225

226 30B4 CD 3698
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RSIOXM:
LD (SVSPRS), SP

E? SP, STCKRS
XOR A
LD (RSDFOP), A
LD (MBANKD), A
LD A, 20H
Lo (RSXBANK), A
JR RSIOXX
RSOUT:
PUSH BC
RSOUT1:
CALL RSOUTST
JR NZ, RSOUT1
POP BC
LD B, 60H
JR RSIOMO
R

PRRKREKERRKKREXKEERERRERKRKKRK
;% RS 232 C CONTROL ROUTINE %
PEREXRXXRXXKKKRELXXERLRRERRRKKR

RSIOX:

LD (SVSPRS), SP
LD SP, STCKRS
El
LD A, ~1
LD (RSDFOP), A
PUSH BC
PUSH HL
LD HL, (MEMPTR)
LD A, (HL)
LD (RSXBANK), A
CALL SRMBANK
LD A C
LD (MBANKD), A
POP HL
por 8C
RSIOXX:
LD (SAVEHL), HL
LD A8
AND OFOH
cpP 0FOH
JP Z, SENS
RRCA
RRCA
RRCA
DEC A
DEC A
cpP 90k/3
JR C.RSI0X00
: parameter error
PERR:
LD A d
Je RTN
RSI0X00:
PUS HL
LD . HL, RSJMP
LD 0,0
LD E, A
ADD HL, DE
LD E, (HL)
INC HL
LD D, (HL)
EX DE, HL
EX (SP), HL
RET
RSJMP:
Dw OPEN
Dw CLOSE
ow INSTS
Dw ouTSTS
oW GET
bW PUT
bW CTLIN
bW SETCTL
DwW ERSTS

. v v

PRERRERERXERELRRLRRKEREERRKR
OPEN: ¢ RS 232 C OPEN %
[(R22232 22223 2233332232223 24

’ CALL  1SET

116

3 I

; I
; I
; {
(R 2220200 0002200 b PS5 5 S 5595

sdefault RS buffer
iparameter block memory bank

sbuffer memory bank

3
H
H

:Busy.

{EXECUTE RSOUT.

!

DOOODBIEDBEDDO5ID3555555553555d>>

suse option buffer

imemory bank on call

ibuffer memory bank

iset memory bank no. to C
isave destination memory bank

irestore input parameter

CHECK FUNCTION.
SENS ?

YES.

FUNCTION CODE / 8.

A = B/16%2~2,
PSRAMETER ERROR ?
NO.

i ERROR RETURN.

MAKE JUMP ADDRESS

EXECUTE RSIOX FUNCTION.

RS 232 C FUNCTION JUMP TABLE

ewe b we Wi we we wa ws ¥e

3 SET IX. (IX = CONTROL TABLE)



227 3087 D2 308F JP NC, PERR
A

- 228 30BA A7 AND H
229 3088 CA 30D6 JP Z, OPNO20 ; MAIN RS OPEN
230 308E DD 7E 05 LD A, (IX+FLAG) 3
231 30C1 A7 AND A ; MULTI OPEN ?
232 30C2 28 0% JR Z, OPNO 10 ;
233 30C4 3E 02 LD A, 2 ; SET MULTI OPEN CODE.
23; 30C6 C3 3261 JP RTN ; ERROR RETURN.
2 H
236 30C9 OPNO10:
237 30C9 CD 3684 CALL RSCHK icheck status.
238 30CC 3E FE LD A, OFEH s
239 30CE DD BE 05 cp (IX+FLAG) iopenaed ?
240 3001 3E 01 LD Al isat parameter code (error’
gﬁl 3003 C2 3261 JP NZ, RTN iNo. return. ( no option board )

2 :

322 3006 OPN020:
245 3006 3A FEF2 LD A, (MBANKD)
246 3009 F5 PUSH AF isave memory bank on call
247 300A 32 FEF1 Lo (MBANKS) A
248 300D 3E FF LD isystem bank
249 30DF 32 FEF2 LD (MBANKD) A
250 30€2 2A 3688 LD HL, (SAVEHL)
251 30E5 11 3880 LD DE. SVPARA
252 30E8 01 0009 LD C,9
253 30EB CD F683 CALL LDIRX imove RSIOX parameter to SVPARA
254 30EE F1 PoP AF
ggg 30EF 32 FEF2 LD (MBANKD?, A irestore memory bank on call
257 30F2 AF XOR A ;
258 30F3 DD 77 15 LD (IX+S180), A iclear GET S1/S0 status
259 30F6 oD 77 17 Lo CIX+LOCNT+03, A~ iclear LOC
260 30F9 DD 77 18 LD CIX+LOCNT+1),A
261 30FC 30 DEC A s Am~-1
ggg 30FD DD 77 16 LD (IX+STS), A sset PUT SI/S0 status
ggg 3100 FD 21 368D ] 1Y, SVPARA
266 3104 FD 6€ 00 L0 L, (1Y+BADR) [
267 3107 FD 66 01 LD H, C1Y+BADR+1) ; HL = BUFFER ADDR.
268 310A FD 4& 02 LD C, (1Y+BSIZ) 3
269 3100 FD 486 03 ] 8, (IY+881Z+1) ¢ BC = BUFFER SIZE
270 3110 DD 75 06 LD CIX+GETP), L i SET GET POINTER.
271 3113 DD 74 07 LD (IX+GETP+!) H :
272 3116 DO 75 08 LD (IX+PUTPY, L i set PUT pointer.
273 3119 DD 74 09 3] CTX+PUTP+T1), H ;
274 311C DD 75 0A LD (IX+BUFA)Y, L i set BUFFER ADDRESS
275 3t1F DD 74 0B LD CIX+BUFA+1), H i
276 3122 DD 71 0C LD C(IX+BUFS), C » set BUFFER SIZE.
277 3128 DD 70 0D LD (IX+BUFS+1),B ;
278 3128 FD 7E 04 LD A, C1Y+BR) i SET BIT RATE
279 3128 FE 10 ce 10H i CHECK PARAMETER
280 3120 D2 308F Je NC, PERR : PARAMETER ERROR
281 3130 5F LD E,A ;i KEEP BIT RATE.
282 3131 AF XOR A H
283 3132 DD BE 00 cp CIX+ID) i MAIN BOARD ?
284 3135 20 06 . JR NZ, OPN043 i NO.
285 3137 78 LD A E ;
286 3138 FE OF cp OFH i 18200 BPS 7
gg; 3134 CA 308F JP Z, PERR 5 YES. PARAMETER ERROR.
289 3130 OPNO043:
290 3130 cB 03 RLC E ;
291 313F AF XOR A i
292 31490 57 LD D,A 'DE-(bxt rate parameter)/Z
293 3141 DD BE 00 cP (IX+1D) i MAIN BOARD ?
294 3144 20 05 JR. NZ, OPN045 i NO,
295 3146 21 373% LD HL, RATEM -maxn board bit rate table
gg? 3149 18 03 JR OPNO4T

- 298 314B OPN045:
299 3148 21 3753 LD HL, RATEO soption board bit rate table
300 314E - OPNO47: .
301 314E 19 ADD HL, DE ;
302 314F 5E LD E, (HL) i BPS L.
303 3150 23 INC HL ;
304 3151 56 LD D, (HL) i BPS H
305 3152 ED §3 3726 LD (CLKRT), DE i SET BPS.
308 3156 FD 7E 07 LD A, (1Y+88) s SET STOP BIT
307 3159 E6 03 AND 03H i
308 3158 07 RLCA . ;
309 315C 07 RLCA ;
310 315D FD 86 08 OR C(IY+PRT) i add parity
311t 3160 E6 OF AND . OFH - $
312 3162 F6 40 OR 404 iclock rate = X 16.
g;% 3184 32 372E LD (WR4DY, A isel WR4 data,
315 3167 FD 7€ 05 LD A, (IY+DCHR) imake bit/character,
316 316A E6 03 AND 03H
317 316C 47 D B,A i keep.
318 3160 4F LD C,A ;
319 316€ oC INC c ishift count
320 316F 3E OF LD A, OFH | ;
321 3171 OPNO46 : ¢
322 317 07 RLCA 3
323 3172 00 DEC :
324 3173 20 FC JR NZ, OPNO46 3
325 3178 F& OF OR OFH ;
326 3177 Do 77 14 LD CIX+CHAMSK), A H
327 317A 78 LD A, B 3
328 3178 FE 02 cp 2 sTbit/char ?
329 3170 FD 7€ 08 LD A, (1Y+SPARAM) i
330 3180 28 04 JR 1, 0PNO4S s Tbit/char,
331 3182 F6 0C OR OCH inot SHIFT IN/QUT
332 3184 18 02 JR OPNO50 3

. 333 3186 OPN049: ;

334 3186 F6 08 OR 08H :not KANJT SHIFT
335 3188 OPN050:
336 3188 €6 1C AND 1CH rclear other flag
337 3184 €E 1C XOR 1CH ‘reverse fla
338 318C DD 77 oOF LD CIX+SKX), A istore SI/SO KANJI SHIFT, X~ON/X-OFF
339 318F c8 &7 BIT XXON, A iX=ON 7
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1C0
1Ct

108
10A

CB OF A6

02
02

77 0E

7€ 08

4E 01
4E 02
79
79
4E 04

BE 00
0%
3728

Fo
05

79

7¢

79

79
4E 04
08

B3
36 05 01

ES

ChihPDF - www.fastio.com

6PN050)=

OPN0S505:

OPNOQS 1:

OPNOS3:

6PN060=

6PN070=
OPN080:

OPNOQgO:

OPN100:

6PN120:

Z, OPNO505

E, (IX+BUFS+0)
D, (IX+BUFS+1)
HL, ~16

HL, DE

C, OPN0501
XXON, (IX+SKX)
OPN0S05

E
D

IX+XOFFS+0), &
IX+XOFFS+1),D

DE
+XONS+0), L

L
H
D
E
D
E
(
4
A
HL,
(IX

CIX+XONS+1), H
B

L
1
1
A,
A
gC,OPN051

(IX+BITPC), A

Y+SPARAM)

’

B, A
C.A
A, (1
0118
g, A
Z 0PN053
52H

08H

c

(WRSD), A
A, (IY+SPARAM)
20H

B

01H
(WR3D), A
HL, RSDATA

A, CLIX+ID)
0

NZ, OPNOS0
A, 0B6H
OPNO80O

0, A
z,opngvo
OPNO8O

A, 076H

C, (IX+RSCOUNT)

(

c, (XX+RSCOUNT+I)

(C) A

HL

A, (HL)

),

C (IX+RSCREG)

A (HL)
(C),A
A

CIX+1D)
NZ, OPNOS0
HL, WR2B
OPN100

A C
OFOH
005H
C,A
HL

A, (HL)
(C), A
HL

A, (HL)
(C), A
c

c
HL

A, (HL

(C),A

HL

A, (HL

(C), A

C, (IX+RSCREG»
B, 8

HL :
(IX+FLAG),

X

118

H

H
H

H
:

H

H

;
H
H
H
3
i
H
H
H

H

H
H
>
H
H

me we we ws we me we we wh Ne ve we ve we

e W e B s M wr v we be me e % e we we v we wh we W e we e we

No.
Get buffer size.

iCheck buffer size.

Buffer size > 16.
Buffer size < 17.
Not X-ON/X-OFF mode.

iCopy buffer size.
SHLZDE

(Buffer size)/d4.

Set X~OFF size.
CY off.

(Buffer size)-(Buffer size)/4,
Set X-ON size.

restore bit/char.
CLEAR CY.

CHANGE C BITO BIT1
BIT ¢ Ol

. YES. SET BIT 1

KEEP. BIT/CHAR.

KEEP.
KEEP.

RTS, DTR.
SET DTR ?

ssr DTR.
OTR, TX ENABLE AND RTS
SET TX BIT/CHAR.

GET AUTO ENABLE

SET OTR, TX BIT/CHAR, TX E,RTS.
SET RX BIT/CHAR

AUTO ENABLE, RX ENABLE.

SET RX BIT/CHAR, AUTO E,RX E.

<LLLLLLLLLLLLLLLLLLLLLLLLLLLLLKLKL

MAIN BOARD RS ?
NO.

CHANNEL B.
CHANNEL - A,

SET TIMER COUNTER MODE.
BIT RATE L.

BIT RATE H.

CHANNEL RESET.
MAIN BOARD ?
NO. .

WR2 CHANNEL A SELECT

WRITE DATA.

WR2 CHANNEL 8.

iset open flag.

P Bt bt 4t it 0t Bl 0t St Bt Gt 1 et 0 it e et B et Bt Bk Bt bt ek B it 6 b i $rnd it b Pt St et P Bt Pt Bt St $ond becd Bk b St Pt P g Pt et St et St 9t



453 3248 E1
454 324C 11
455 324F 19
456 3250 3E
457 3252 32
458 3255 ED
459 3259 01
4560 325C CcD
461 325F FB
482 3260 AF
463

464 3261

465 3261 A7
466 3262 2A
457 3265 c3
468

469

470

471

472

473

474

475

476

ar7 3268

478

479

480 3268 ED
481 326C 31
482 326F C5
483 3270 DD
484 3272 FD
48% 3274 08
486 3275 D9
487 3278 F5
488 3277 Cc5
489 3278 D5
490 3278 ES
491

432 327A

493 327A DD
494 327€

495 327E DD
496 3282 28
497 3284

498 3284 DD
499 3287 3E
500 3289 ED
501 3288 ED
502 3280 E6
503 328F DD
504 3292 D0
505 3295 ED
506 3297 E6
507 3299 28
50 32908 cd
509 329E

510 3249E oD
511 32A1 3E
512 32A3 ED
513 32A8 3E
514 32A7 ED
515 32AS 0D
516 32AC oC
517 32AD ED
518 32AF DD
519 3283 20
520 3285 00
521 3288 ES
522 32BA Fe
523 328C 4F
524 3280 3E
525 32BF ED
526 32C1

527 32C1 3E
528 32C3 o0
529 32C6 28
530 32C8 01
531 3208 DD
532 32C0 18
533

534 32CF

535 32CF 21
536 3202 c8
537 3204 28
538

539 3208 OE
540 3208 ED
541 320A 78
542 3208

544 32DE c8
545 32E0 28
646

547 32E2 0E
548 32E4 €D
549 32€E6 Bo
550 32€7

851 32€7 21
552 32EA cB
553 32EC 28
554

556 32F0 ED
557 32F2 80
558 32F3

- 559 32F3 21
560 32F6 cB
561 32F8 28
562
563 32FA 13
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3688
3685

73 0000x%

0000x%

ES
ES

21 378C

CB 05
A

4t 04

37AA
4

A7
40

3703

4
05
[o1:]
40
370C
4

05

c7
40

46

46

éTN:

ik

HL
DE, FLAG
HL, DE
A, -1
(MBANKS), A
DE, (SAVEHL)
BC, 9

LDIRX

A

A
HL, (SAVEHL)
RSOVER

i COPY IX.
+ SET RETURN INFORMATION.
H i

i |
; |
3 |
i i

3 v

[R228 22220 > 05 P 2355 553 HLLTTI S

sclear return code.

iset return code.
irestore parameter address
JRET return to caller

PEREXXEKEKRERRKRRLEERRKKRELELRRKKRKE
3 INTRRUPT HANDLER x
PRRRERERERRE KL ELRRERRAXRKERELRER KKK

ORSINT:

EE S
LD
LD
PUSH
PUSH
PUSH
EX
EXX
PUSH
PUSH
PUSH
PUSH

OCRS105:

LD
ORSI10:

BIT

JR
ORSI115:

ORSI20:

ORSRTN1:

LD
BIT
JR

LD
IN

OR
ORSRTN2:

BIT
JR

(SVSPIR3, SP
$P, STCKIR
BC

IX
1Y
AF, AF’

IX,01A

OPENF, (IX+FLAG)
Z,0RSI20

+RSCREG)

.

Pe s
- B XX

FLAG)
FLAG), A
)

. ORS120
RS140

C, (IX+RSCREG)
A,-028H
(C),A
A, 030H

(C),A
g.(1X+RSCOUNT)

A, (C)

0, (IX+1D»

NZ, ORSI30

A, (IX+RSCREG)
OF OH

005H
C,A

A, 038H
C), A

XK
OO~ XKIT A~

OMNIP~AAND~ABO
DEOF+ O e

A4
(IX+1D)

Z, ORSRTN
8C,018-01A
IX, BC
ORSI10

HL, O1AFLG
OPENF, (HL)
Z, ORSRTN1

C, 0ASH
B, (C)

A.

HL, O1BFLG
OPENF, (HL)
Z, ORSRTN2

C, 0A7H
B, (C)
-]

HL, 024FLG
OPENF, (HL)
Z, ORSRTN3

C, 0C5H
B, (T
B

HL, 02BFLG
OPENF, (HL)
Z, ORSRTN4

C,0CTH
B, (C)
B

119

Opened ?
NO.

iselect RRI,

sread RR1.
iset error status

H
iset error code

i RX CHAR AVAILABLE ?

i NO. 7201 RCV BUFFER EMPTY
; GET DATA

: RESET TX INT
ERROR RESET

CLEAR INTERRUPT.

sBOTH CHANNEL CHECK END ?

# NO.  CHECK CHANNEL 8.

i A=170 PORT ADOR

CHANNEL A CONTROL /0 PORT.

END OF INTERRUPT.

ALL CHANNEL, CHECK END ?
YES.

} NEXT TABLE ADDRESS

CONT INUE.

OPTION 1/channel A
iopened ?
ino.

iC = control reg. port
sread RRO.
ikeep.

;OPTION {/channel B.
openad ?
ino,

iC o= controi reg. port.
iread RRO.
skeap.

10PTION 2/channel A
iopaned ?
ino.

iC = control reg. port.
iread RRO.
ikeep. -

SOPTION 2/channel B
sopened 7
ino.

iC = control reg. port.
siread RRO.
skeap.

I
I
I
1
I
I
I
1
>

St 7 7t 8ttt e Ut g P 0t S Bt 88 5t 1 Pt 5t 8 i 6 Bt Bt 1t £t 3t et St etk Pt Bk S S5 £ et Pt Bt et Pt Bt 3t St #k St 2t e



DA IOHD
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620
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32FF ORSRTN4:
32FF E6 01 AND
3301 C2 327A JP
3304 3E 20 LD
3306 D3 08 ouT
3308 03 oC ouT
330A El POP
3308 Dt POP
330C Ci popP
3300 F1 POP
330E D9 EXX
330F 08 EX
3310 FD E1 POP
3312 DD Ef POP
3314 Ct PoP
3315 ED 7B 0000% LD
3319 (o] RET
331A ORS140:
331A cs PUSH
3318 CD 35C4 CALL
331¢ C1 POP
331F E6 88 AND
3321 Db B6 05 OR
3324 DD 77 05 LD
3327 AF XOR
3328 DD BE 00 cP
3328 20 01 JR
3320 0D DEC
332¢ ORSI50:
332¢€ 0D DEC
332F ED 40 IN
3331 0D 7 14 LD
3334 A0 AND
3335 DD CB OF 68 BIT
3339 28 12 JR
3338 ORSI51:
3338 FE 13 ce
333D 20 08 JR
333F DD CB OF FE SET
3343 c9 RET
3344 ORSI52:
3344 FE 11 cP
3346 20 05 JR
3348 DD CB OF BE RES
334C c9 RET
334D ORS154:
334D DD CB 05 4E BIT
3351 28 05 JR
3353 DD CB 05 D6 SET
3357 c9 RET
3358 ORSI55:
3358 DD 6E 08 LD
3358 DD 66 09 LD
335E ES PUSH
335F 23 INC
3360 E5 PUSH
3361 EB EX
3362 DD 4E 0A LD
3365 DD 46 0B LD
3368 0D 6E 0C LD
3368 DD 66 0D LD
336E 09 ADD
336F €8 EX
3370 B7 OR
3371 ED 52 SBC
3373 E1 POP
3374 20 02 JR
3376 69 LD
3377 60 LD
3378 ORSI60:
3378 ES PUSH
3379 DD SE 06 LD
337C 0D 56 07 LD
337F B7 OR
3380 ED 52 SBC
3382 E1 POP
3383 20 04 JR
3385 DD CB 05 CE SET
3389 ORSI70:
3389 DD 75 08 LD
338C DD 74 09 LD
338F Et POP
3390 F5 PUSH
3391 08 EX
3392 3A 3818 LD
3395 CD F678 CALL
3398 Ft poP
3399 DD BE 17 LD
339C DD 66 18 LD
339F 0D CB OF 56 BIT
33A3 28 08 JR
33A5 FE 0OF ce
33A7 28 05 JR
33A9 FE OF cp
3348 28 01 JR
33AD ORS174:
33AD 23 INC
33AE ORS176:
33AE Db 75 17 LD
3381 0D 74 18 LD
3384 OSR178:
3384 DD CB OF 66 8IT
3388 c8 RET
3389 CD 36EC CaLL
338C DD 6E 10 LD
33BF DD 66 11 LD
- wwwyfastio.com

RXCA

NZ, ORS10S
A, 20H
(08H), A
(OCH), A

B!
SP, (SVSPIR)

BC
CTLOO
BC

88H
CIX+FLAG)
;IX+FLAG),A

(IX+1D)
NZ, ORSI50

CTRLS
NZ, ORSI152
RCTALS, (IX+SKX)

CTRLO
NZ, ORSIS
RCTRLQ, (!X+SKX)

idata available ?
‘yes. get next data
s NORMAL E£01

sMASTER

sSLAVE 8259.

B

B
H
H
H
H
H
H
H
H
H

READ CONTROL LINE

3 SET CONTROL LINE FLAG.

H
H
H
H
H
H
H

imain board ?
ino.

H

s C = DATA REG.
iread received data.
ireceived data mask.
smask data bit
iX-ON ?

iNo,

sCTRL-S ?

iNo.

iSet received CTRL-S Flag
iReturn.

;CTRL-O ?

iNo.
iReset CTRL~S FLAG
‘Return.

3

RSFULL.(!X+FLAG);buffer full 7
Z, ORS15% ino.
BFOVER, (IX+FLAG);buffer overflow

L, (IX+PUTP)
H, (IX+PUTP+1)
HL

HL

HL

DE,H

c, (IX+BUFA)
B, (IX+BUFA+1)
L, (IX+BUFS)
H, (IX+BUFS+1)
KL, BC

DE, HL

A

HL, DE

HL

NZéORSIso

H, B

HL

E, (IX+GETP)
D, (IX+GETP+1)
HL, DE

HEL

NZ,ORS170
RSFULL.(IX+FLAG

(IX+PUTP), L
CIX+PUTP+1),H

»

HL

AF

A (RSXBANK)
sTAxXX

AF

L, (IX+LOCNT+0)
H, C(IX+LOCNT+1)
SHIFT, (IX+SKX)
Z,0RSI74

SO

Z,0RS176

3

Z,0RS8178

HL

CIX+LOCNT+0), L
CIX+LOCNT+1), B

XXON.(IX+SKX)

roN

, lX+XONS+0)
H, CIX+XONS+1)

H

HL = PUT POINTER

BC = BUFFER TOP ADDRESS
HL = BUFFER SIZE

CY OFF.

BUFFER END ?

NO.

HL = BUFFER TOP ADDRESS

3 CLEAR CY.
i BUFFER FULL ?

NO.
BUFFER FULL.
: RESTORE PUT POINTER.

.store address
iSave received data.
A’ <~ -data

:put received data

~Get received data
~Get LoC.

'Check shift mode.
‘Non shift mode.
iSHIFT OUT Code 7

:Yes.,

iSHIFT IN Code ?
iYes,

sIncrement LOC.
;Save LOC.

§X-ON ?
iNo. RETUREN
;Check LOC.

HL = BUFFER END ADDR + 1.
D$ -F?UFFER END ADDR + 1,

it bttt Bt Bt ot bk bt 8t £t et £ b et St 1o

ST IS P OB Bk it 2 3t 94 0 0 B e 04 8 i 88 5ttt e ot Bt 0 bt 5t B Bt 1t 8t it b B Bt e B 3t Pt bt b 84 Bt 5kt St . o 2t 6t Pt it (o Bt Pt Pt B St Sk Bt Pt 0t Bt Bt o Bt Sk Pt Bt Pt St Ot P o St 0t Bt Bt Pt $t bt bt
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3448

3446
3449
344C

3E
A7

01
c3

o]
28

)M

7
CB OF F6

0000x%
18
79

77 05
3685

3698
308F
33
ES

0005

4E 17
46 18
03
20

3698
308F
EC

CRSI180:

ORSI190:

A
HL, BC
NC

WRSTS
Z,0RS180

C, (IX+RSDREG)
A, CTRLS

(C),A
SCTRLS, (IX+SKX)

sCY Off,
(Buifer size - Buffer size/4)-~ LOC

iCheck PUT buffer.
iPUT buffer full.
iGet DATA Reg.

iput CTRL-S
iSet Control S SEND flag.

i RETURN.

[T RV

PRERERKKERKKERRKIRERRXRRERERKKKRKRKKK

CLOSE:

i CLOSE ROUTINE

*

PRFREXKKERRXRERKRRKKLEKK LR KK RIRK KK

ik

)
CLSO10: CALL

CLS020:

1SET

NC, PERR

C, (IX+RSCREG)
01H

001H
NZ,CLS020
8,9

STSOML
CLso10

STSOML
A, 018H
(C),A

A
(IX+FLAGY, A
RSOVER

i SET IX. (IX = CONTROL BLOCK ADDR)

i SELECT RRt
i READ RRi.

i ALL SENT 7
i YES.

P WAIT 450 ML.

5 CHANNEL RESET.

i CLEAR CONTROL FLAG
‘RET return.

PREXKKEXRKKKRKLERKEERXRKRKEKA KRR KKKRK KK
s READ INPUT STATUS x
PRRREERRERKKERERKKKRERKKKERKK KKK KRRRRK

INSTS:

CALL

INST10:

iNSTZO:

INST30:
RSRTN:

3 not opened
INST80:
LD
AND
INST90:

JP

ISET
NC, PERR-
Z, INST80

1X

HL

DE, FLAG
HL, DE

IX+LOCNT+0)
[X+LOCNT+1)

~—

Z, INST30
. INSTg0

PBPM » NB20O OO >
m P

®
om:

A, -1
(MBANKS), A
DE, (SAVEHL)
BC, 9

LDIRX

8C

AF

HL, (SAVEHL)
RSOVER

A3

A

BC, 0
HL, (SAVEHL)-
RSOVER

i SET IX.

; Not Opened.

+IX copied to HL
i SET RETURN INFORMATION.

inormal return

5 £LLLLLLLLLLLLLLLLLLLLLLLLLLLCLLLL
:Sat LOC. }
(B2 220> S5 >SS 3355555333355 5SS T3
iCheck LOC

3LOC <> 0.

iLOC = 0 ?

iYas,

B

: KEEP RETURN CODE.

H

H RESTORE REG A.

isave return code

isave received data bytes
isystem bank

H
irastore received data count
irestoca return code

3 SET RETURN CODE.
3Zflag =

3LOC=0

serror return

u**************************************
+ READ OUTPUT SATUSE =x
»******#*****************#*************

QUTSTS

ik
CALL
P

JR

[SET
NC, PERR
Z, INST80

RIS

121

s SET IX.
i Not Opened



782 344¢

793 344E AF
794 344F 0D
795 3453 28
796 3455 l3]
797 3459 28
798 3458 B7
799 345C 18
800

801 345E

802 345€ Do
803 3460 El
804 3481 11
805 3464 19
806 3465 [o11]
807 3488 28
808

809

810

811 346A

812 3464 30
813 3468 18
814

815

816

817

818

819

820

821

822 346D

823

824

825 346D cd
826 3470 D2
827 3473 28
828

829 3475

830 3475 AF
831 3476 [oh]
832 3479 28
833 3478 F3
834 347C DD
835 347F DD
836 3482 3A
837 3485 3C
838 3486 28
839 3488 7E
840 3489 18
841 3488

842 3488 3A
843 348E (o}
844 3491 79
845 3492

846 3492 23
847 3493 E5
848 3494 E8
849 3495 DD
850 3498 0D
851 3498 DD
852 349€ DD
853 34A1 09
854 34A2 EB
855 34A3 BY
856 34A4 ED
857 34A6 E1
858 34A7 20
859 34A9 69
860 34AA 60
861 34AB

862 34A8 DD
863 34AE Do
864 3481 DD
865 3485 o}
866 3489 28
867 3488 DD
868 34BF 28
869 34C1 cD
870 34C4 BD
871 34C7 00
872 34CA B7
873 34C8 ED
874 34C0 38
875 34CF

876 34CF CD
877 3402 28
878 3404 0D
879 3407 06
880 3409 €D
881 34D8 DD
882 340F

883 34DF F8
884

‘885 34€0 4F
386 34€E1 DD
887 34E4 Al
888 34ES5 4F
889

890 34E6 0D
891 34E9 E6
892 34EB 28
893

894

895

896

897

898 34ED

899 34ED 79
800 34EE FE
901 34F0 28
902 34F2 FE
903 34F4 28
904 34F6 FE
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CB OF 66

09
CB OF
03
DF

ES
0005

36C8
D3

B

3698
308F
Ccs

7€ 14

7€ OF
27

TE

8€
66

76

86

oyTS010:
X

0UTS020:

H

+ normal return

0UTS030:
DEC

JR

A

XXON, (IX+SKX)
Z,0UTS020
RCTRLS, (IX+SKX)
Z,0UTS020

A
INSTS0

X

HL

DE, FLAG
HL, DE
WRSTS

Z, INST90

A
RSRTN

PRREKKKERERRKEXREEERRKKRKEERE
GET:

i GET DATA x

PEERERRERRRRRKKEKEKRRRKKEREKR

¥

GET10:

GET15:

GET16:

GET20:

GET30:

GET40:

v v ve v

ET300:

:é oN ?

iReceived CTRL-S ?
iNo.

-Z flag-1 A=Q

i COPY IX.
i SET RETURN INFORMATION.
;Zflag-l, A=0Q

; RETURN TO CALLER.

i SET IX

+ Not Opened.

; READY ?
:>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
; HL = GET ADDRESS.

option buffer
default buffer

get data

CHECK NEXT GET ADDRESS.

3 BC = BUFFER ADDRESS
HL = BUFFER SIZE.

i DE = BUFFER END ADDRESS + 1.
i RESET C

i
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
3
H
H
H
H
H
H
3
H
H
i
H

5 KEEP NEXT GET ADDRESS.

RSFULL.(IX+FLAG)'res§t buffer full

CALL ISET

JP NC, PERR

JR Z, INST80

XOR A

CALL RDSTS

g? Z,GET10

LD L, (LIX+GETP)
LD H, CIX+GETP+1)
LD A, (RSDFGP)
INC A

JR Z,GET15

LD A, (HL)

JR GET 16

LD A, (RSXBANK)
CALL LDAXX

LD A C

INC HL

PUSH HL

EX DE. HL

LD C, (IX+BUFA)
LD B, (IX+BUFA+1)
LD L, (IX+BUFS)
LD H, C(IX+BUFS+1)
ADD HL, BC

EX DE, HL

OR A

S8C HL, DE

POP HL

JR NZ GET20

LD

LD H B

Lo (IX+GETP), L
LD (IX+GETP+1) H
RES

BIT XXON, ¢ IX+SKX
JR Z,GET4

B8IT SCTRLS.(IX+SKX)
JR Z, GET40

CALL LoC

Lo L, CIX+XOFFS+0)
LD H, (IX+XOFFS+1)
OR A

SBC HL, BC

JR C,GET40

CALL WRSTS

JR Z GET30

LD C. ( IX+RSDREG)
LD CTR

ouT ,B

RES SCTRLS.(1X+SKX)
El

LD C,A

LD A, ([ X+CHRMSK)
AND c

LD C,A

LD A, (IX+8KX)
AND 04H

JR Z, GET800
81/80 mode

LD A, C

cpP S0

JR Z, GETSO

cp st

JR Z, GETSI

cP 20H

122

.N-
rzend CTRL~-S ?

iCheck LOC.
iGet X-OFF Size.
iCY Off.

;LOC-(Buffer size)/4

iCheck PUT Buffer.
iBuffer busy.
»Get DATA Reg.

:Put CTRL-~0.
iReset CTRL-S send flag

1
i
I
I
I
I
[
I
I
I
I
I
I
I
I
I
I
1
1
I
[
[
I
§
HL = BUFFER TOP ADDRESS. {
i
I
I
1
I
1
1
1
1
I
i
I
I
I
I
I
i
I
I
{
EIODIIBIZODSBDHIBIOIO5O5D5DI5555>

iReceived data mask.
s ROX-108

inot SI/S0O mode.

iSQ
i8Sl



305 34F8 38 1A
- 308 34FA  FE TF
907 34FC 28 16
308 34FE 18 OF
909
310
911
912 3500
813 3500  AF
914 3501 DD 77 15
915 3504  C3 3475
916
917
918
319 3507
920 3507 3£ 89
921 3509 DD 77 15
922 350C €3 3475
923
924 -
925 350F
926 350F D 7E 15
927 3512 BI
328 3513
929
930 3514
931 3514 79
932 3515  F3
933 3516 DD 6E 17
934 3513 DD 66 18
335 351C 28
936 3510 0D 75 17
937 3520 DD 74 18
938 3523 FB
939 3524 DD ES
340 3526  E1
) 941 3527 11 000S
942 3524 19
943 3528 C3 341E
944
945
945
947
948
943
950
951
952 352€
953
954
955 3526 CD 3598
958 3531 D2 308F
957 3534  CA 343A
958
959 3537 79
360 3538  FE 0A
961 3532  CA 358A
962 3530  FE 0D
963 353F  CA 358
984
968 3542 0D 7E OF
966 3545  £6 04
967 3547 28 33
368
969
970
971
972 3549
973 3543 79
974 354A  FE 80
975 3s4ac 30 13
_ 976
977
978
379 354
980 354E DD 7€ 16
981 3551 A7
982 3552 28 28
383 3554  AF
984 3555 DD 77 18
985 3558 €5
986 3559 3 OF
987 3558 CD 359E
988 358E - Ci
989 355F 18 1B
390
991
992
993 3561
394 3561 DD 7E 14
g5 3564 A1
996 3565  4F
997 3566  FE 20
998 3568 38 E4
999 356A DD 7E 16
1000 3560 3D
1001 3566 28 0C
1002 3570  3E 01
1003 3572 DD 77 1§
1004 3575 €5
1005 3576 3 OF
1006 3578  CD 359E
1007 3578 Ci
1008
1009 357¢C
1010 357C 79
1011 3570  CD 359€
~ 1012
1013 3580
1014 3580 DD E5
1015 3582 E1
1016 3583 11 0005
1017 3586 19

ChihPDF - www.fastio.com

GET700:

GET800:

C, GET800
7FH

Z, GET800
GET700

A
CIX+SIS0), A
GET10

A, 80H
(IX+SI1S0), A
GET10

é,(IX+SISO)
OFEH

» CIX+LOCNT+0)
CIX+LOCNT+1)

+LOCNT+0), L
+LOCNT+ 1), H

>

PERRERREERREKRRKRE KL REKE KKK KR
PUT:

: PUT DATA «

PEERXEXRXELEXRERLRRKKEXRXLXRSE

i%

e v ow

UT100:

H

PUT150:

PUT200:

PUT700:

éUTQOO:

CALL
JP
JP

ISET

NC, PERR

Z, INST80
A C

LF

1, PUTLF
CR
Z,PUTCR

A, CIX+SKX)
04H

Z,PUT700

S1/80 check mode

LD
cP
JR

Lo
CALL
PUSH

LD
ADD

A, C
80H
NC, PUT200

F 1

A, (IX+8TS)
A

%.PUT?OO
CIX+STS), A
8C

A, 81
PUTSET
8C

PUTT0Q
FE 1

A, (IX+CHRMSK)

. A ‘
OH
PUT150
(IX+STS)
uT700

+STS), A

-

»

P
|
X

gA>N>>ﬂNOO

A, S0
PUTSET
BC

A, C
PUTSET
IX

HL
DE, FLAG
HL, DE

123

iset S! mode.
swait for next code.

iset SO mode
iwait for next code.

iskip next instruction.

3 LK LLLKLLLLLLLLLLLLLLLLLLL

4 l
; 1
iLOC-t I
iSet LOC. I
Pox % 1
(ROt 5565553555555 3 T S ST TN

icopy IX

iset return parameter.
ireturn.

P SET IX.

i Not opened.

iline feed.

icarriage return.

FBOX-108
inot SI1/50 mode

i (STS)=0

igset SI mode.

recaivad data mask

3
H
H
H
H

F(STS)=1

ssat SO mode.

icopy [X



3587 C3 341E

1018
1019
1020
1021
1022
1023
1024 358A
1025 3584
1026 3584  3E FF
1027 358C DD 77 16
1028 358F DD CB OF 56
1029 3593 28 E7
1030 3595  C5
1031 3586  3E OF
1032 3598 CD 359F
1033 353  CI
1034 359C 18 DE
1035
1036
1037
1038
1039
1040 359¢€
1041 359E  CD 3sCa
1042 3541 28 FB
1043 35A3 DD 4E 03
1044 3546  £D 79
1045 35A8  CD 35C4
1048 35AB  E6 88
1047 35AD DD BG 05
1048 3580 0D 77 05
1049 3583  C9
1050
1051 .
1052
1053
1054
1055
1056
1057
1058 3584
1059
1060
1061 3584  CD 3698
1062 3587 = D2 308F
1063 3584 28 45
1084 358C  F3
1065 3580  CD 35C4
1066 35C0  Fg
1067 35CT  C3 3685
1068
1069
1070
1071 35C4
1072 35C4  aF
1073 35C5 DD BE 00
1074 35€8 20 07
1075 35CA DB 15
1076 ascc  oF
1077 35CD  E6 80
1078 35CF 18 1D
1079
1080 3501
1081 3501 DD 4E 01
1082 3504 oC
1083 3505  ED 78
1084 3507  EB EO
1085 3509 DD CB 00 45
1086 350D 28 0C
1087 35DF  B7
1088 3BE0 17
1089 3ET 30 04
1090 3553 F6 80
1091 35E5 18 02
1092
1093 35E7
1094 35E7  E6 40
1095 35£9
1098 3569 18 03
1097
1098 35E8
1099 3568 EB 60
1100 356D 07
1101 35EE
1102 35EE 47
1103 35EF DD 4E 04
1104 35F2  ED 78
1105 35F4  E6 28
1106 35F8 80
1107 35F7 47

. 1108 35F8  3E 10
1109 35FA  ED 79
1110 35FC 78
111
1112
1113
1114 35FD  SF
1115 3SFE  AF
1118 3FF 78
1117 3600 ¢c9
1118
1119
1120 3601
1121 3601  3E 03
1122 3603 A7
1123 3604  C3 3685
1124
1125
1126
1127
1128
1129
1130
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ireturn.

iset S! mode.

scheck device.
idevice busy

iselect DSR, DCD.

iset control line flag

i SET IX.

i Not opened.
$ <LLLLLLLLLLLLLLLLLLLLLLCLLLLLLLLL
i

H
FDDDBIOOSIOOIOIIDIIBOIOIDIODIDIIOED

H

MAIN RS ?
NO.
READ MAIN RS DSR

i C = [D CHECK PORT.

3 READ DSR, RING.

; READ-DSR (CH. A, CH. B), RINGG
¢ CHANNEL A ?

sNO. CHANNEL B.

: CY OFF,

s DSR (CH. A) ON ?

3 NO,

¢ YES. DSR (CH. A) ON.

: NEXT.

¢ DSR OFF, (CH. A)

CHANNEL B.

KEEP DSR & RING.

READ RRO.

SELECT CTS, DCD

SET RETURN INFORMATION.
KEEP. :
RESET E/S 1.

RESTOR.

sZflag=1

iZflag=0

JP RSRTN
; [ CR, LF 1}
PUTLF:
PUTCR:
LD A, -1
LD (IX+STS), A
BIT SHIFT, (I1X+SKX)
JR Z,PUT700
PUSH BC
LD A, SI
CALL PUTSET
POP 8C
JR PUTT00
PUTSET:
CALL WRSTS
JR Z,PUTSET
LD C, (IX+RSDREG)
ouT (C), A
CALL CTLOO
AND 88H
OR CIX+FLAG)
LD (IX+FLAG), A
RET
PRREERERERERERKELRERRKK KK KRR RRRE KR ERE R
CTLIN: 5 READ CONTROL LINE x
PERREREEKERRRRRRERRKKIRRKKK KRR XX KR AR R
CALL ISET
JP NC, PERR
JR Z,CTLa0
DI
E?LL CTLOO
JP RSOVER
CTLOO:
XOR A
cp CIX+1D)
JR NZ,CTL10
IN A, (C15H)
RRCA
AND caoH
JR CTL50
CTL10:
LD C, (IX+RSCOUNT)
INC [
i AC)
AND OEOH
BIT 0, (IX+ID)
JR Z,CTLA40
OR A
RLA
JR NC, CTL20
OR 080H
JR CTL30
CTL20
AND 040H
CTL30
JR CTL50
CTL40
AND 060H
RLCA
CTL50
LD B,A
LD C, (IX+RSCREG)
IN A, (C)
AND 028H
OR 8
LD B, A
LD A, 10H
ouT (C), A
LD A, 8
i RETURN.
LD E, A
XOR A
LD A E
RET
CTL90:
LD A3
AND A
JP RSOVER



1131 PEEREERERRKERRRERRKELRKRRKREKKREXRREK

T 1132 3607 SETCTL: i SET CONTROL LINE x
1133 : PREKKEEEEXKEXRERRKKRRRKEERRERRKKKRRKK
1134 ik
1135 3607 CD 3698 CALL ISET ¢ SET IX
1136 360A D2 308F JP NC, PERR ;
1137 360D 28 F2 JR Z,CTL90 iNot opened.
1138 3
1139 360F DD 7E 0O LD A, C(IX+BITPC) i GET BIT/CHAR
1140 3612 E6 03 AND 03H 3
1141 3614 oF RRCA ;
1142 3615 OF RRCA H
1143 3616 57 LD D,A 3 KEEP BIT/CHAR
1144 3617 OF RRCA H
1145 3618 SF LD E,A i KEEP BIT/CHAR
1146 3619 79 Lo A, C i GET CONTROL DATA
1147 361A DD 4E 04 LD C, (IX+RSCREG) i GET CONTROL REG.
1148 361D E6 03 AND 03H i RTS.DTR ONLY
1149 381F CB 47 BIT 0,A  SET DTR 7
1150 3621 28 04 JR Z,SETCO10Q i NO.
1151 d
1152 3823 E6 02 AND 02H + CLEAR DTR DATA
1153 3625 F6 80 OR 80H i SET DTR BIT.
1154 3627 SETCO10:
1155 3627 B3 OR E i SET BIT/CHAR
1156 3628 F§ 08 OR 08H ; TX ENABLE.
1157 362A 1E 05 LO E, 05H
1158 362C F3 DI ,<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
1159 362D ED 58 ouT (), E i SELECT WRS.
1160 362F ED 79 ouT (C), A : SET WRS. (DTR OR RTS» I
1161 3631 78 LD A, B H l
1162 3632 E6 20 AND 020H i AUTO ENABLE ONLY, I
1163 3634 B2 OR D 5 SET BIT/CHAR. I
1164 3635 F8 01 OR 01H i RX ENABLE. [
1168 3637 1€ 03 LD E, 034 : 1
1166 3638 ED 59 ouT (Cy, E i SELECT WR3. I

—~ 1187 3638 ED 79 ouT (C), A N 1
1168 3630 FB El RS20 P EPES S5 555 5005555553 559 5
1189 363F 5F LD E, A ;
1170 363F AF XOR A 1Zflaget
1y 3640 78 LD A E
1172 3641 18 42 JR RSOVER
1173 H
1174 3
1175 5
1178 ;
1177 ;
1178
1179
1180 PERERERERRERXRE KKK RRERRRRRKELRRL R XKRKKK
1181 3643 ERSTS: ¢ READ ERROR STATUS x
!122 PREXEEREEEKERE KR LKL RRREKERRERKRELRLKR
1183 H
1184 3643 CD 3698 CALL ISET : BET IX
1185 3646 D2 308F JP NC, PERR ;
1186 3649 DD 7€ 05 LD A, (IX+FLAG) ;
}:gg 384C 28 B3 JR Z,CTLS0 iNOT OPENed
1189 364E SF LD E.A i keep.
1180 364F E6 03 AND 03H ikeep open flag & buffer full flag.
1191 3651 DD 77 05 LD (IX+fLAG), A iclear error flag.
1192 3654 78 LD AE iresto
1193 3655 E8 FC AND OFCH ; CLEAR OPEN GET.
1194 3657 5F LD E,A
1195 3658 AF XOR A ;Zflag-t
1196 3659 78 LD A E
1197 365A 18 29 JR RSOVER
1198 H
1198 3
1200 :
1201 3

— 1202 :
1203
1204
1205 PRERERERARRKERRKKKERKLRXRRRREKRKERRR
1206 365C SENS: ; SENSE RS STATUS %
1207 PRERXKEREEEKEEREKEERRERRRERRERELRRKE
1208 H
1209 H
1210 365C CD 3898 CALL ISET H
12114 365F D2 308F JP NC, PERR ;
1212 3662 AF XOR A 3
1213 3663 0D BE 00 cp CIX+1D) i MAIN BOARD RS ?
1214 3666 20 05 JR NZ, SENS10 s NO.
1215 3668 DD BE 05 ce CIX+FLAG) i OPEND ?
:%}? 3668 28 18 JR Z, RSOVER ilflaget
1218 ;
1219 366D SENS10:
1220 366D 3C INC A s 1.
1221 366E DD A6 05 AND CIX+FLAG) 3 MULTI OPEN ?
1222 3671 20 OF JR NZ, SNSRTN s YES. ERROR RETURN.
1223 3673 CD 3684 CALL RSCHK 5
1224 38676 AF XOR A 3
1225 3677 DD BE 0% cp (IX+FLAG) i OPTION BOARD CONNECTED ?
1226 367A bD 77 05 LD (IX+FLAGY, A 3 CLEAR OPEN FLAG.
1227 3670 20 05 JR NZ SNSRTI i YES.
1228 367F 3C INC PA =1, OPTION NOTHING.
}g%g 3680 18 02 JR SNSRT1 3 RETURN.
1231 3682 SNSRTN:
1232 3682 3E 02 LD A2 iset busy
1233 3684 SNSRT1: :
1234 3684 A7 AND A iZflag=0
1235 PJR RSOVER
1236 i
1237 5
™ 1238 3685 RSOVER:

1239 3685 F3 D1 3 €€LCLLLLLLLLLLLLLLCLLLLLLLLLLLLLC
1240 3686 ED 78 3696 LD SP, (SVSPRS) ; .- i
1241 3684 c9 RET : e |
1242 5
1243 H
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1321

3888
368D

3696

0000

0000
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OF
05

37F0
00

El

CB 05 45

00
4E 01

3823
00
FE
71 05

4E 04
50

CB 05 4E

CB 05 4E
6E 0C
66 0D

6E 08

1

SAVEHL: DW
SVPARA: DS

SVSPRS: DW

W

o*******************************************************
SET: SET IX. (IX=CONTROL BLOCK ADDRESS) %
u**************X*******************t********************

%

H
H
H
H
H

A, B
00FH

wn

OPENF, ( IX+FLAG)

GET CONTROL TABLE.

Opened ?

FRREREEXRERXRUXRRKEXXEREKRURRRELRE LR
RSCHK: i CHECK RS STATUS =x
PEREREREXERXLXXXLXEXEXRXRXKRLKRETREE

OPN30:

B,0

C, (IX+1)

c

MASKI

c,0

NZ, OPN30

C, OFEH
(IX+FLAG), C

3

iset normal open ID.

’******************t****************
i CHECK PUT STATUS *
******#***!************t*t*********

WRSTS!

LD
IN
BIT
RET

H
H
H
H
H

C, (IX+RSCREG)
B, (¢
2,B

: READ RRO.
: TRANSMIT BUFFER EMPTY ?

H

.:*x****t****:**x:*:***xt**:*z***x**
ROSTS: i CHECK GET STATUS *
PEERERREELERRRRRLEREEERLERRERERLKK KR

' PUSH
PUSH

RDSTSO1:

H
H
H
3
H

DE
HL

5

RSFULL, <IX+FLAG)'buffer full ?

NZ, RDSTSO1
CIX+PUTP)

s CIX+PUTP+1)
CIX+GETP)
CIX+GETP+1)

A
HL, DE

HL
OE

H

yes
-<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
I

i HL = PUT POINTER. |
: DE = GET POINTER. I
PDODDIDDIBOIIDIIBIIDIDIIDIOOIIIODD
i CY OFF

H
3
3
H

FERRXREKRKKEEERERERRE KU KR EXERKEELRERRAE
LOC: 3 SET CHARACTER COUNT x
PEEREERERKAREXRREXRRE KRR XRERKELKTLRRER

’ PUSH
PUSH
BIT

LOC10:

DE

5

HL
RSFULL C(IX+FLAG); buffer futl ? s
Z LoC10

» (IX+BUFS)
H CIX+BUFS+1)
LOCRTN

Lo CIX+PUTP)

126

ino.
sset LOC.

iraturn.



1358 3702 DD SE
1359 3705 DD 56
1360 3708 B7
1361 3709  ED 52
1362 3708 30 14
1363 370D DD 6E
1364 3710 0D 66
1365 3713 €8
1366 3714 B7
1367 3715 ED 52
1368 3717 EB
1369 3718 DD 6E
1370 3718 DD 66
1371 371€ BT
1372 371F  ED 52
1373 3721
1374 3721 €5
1375 3722 CI
1376 3723 El
1377 3724 D1
1378 3725 €9
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392 3726
~ 1393 3726 0000

1394 3728 18
1395 3729 02
1396 3724 00
1397 3728 02
1398 372 00
1399 3720 04
1400 3726 00
1401 372F 01
1402 3736 {0
1403 3731 05
1404 3732 00
1405 3733 03
1406 3738 00
1407
1408 3735 08CQ
1409 3737 0680
1410 3739 046F
1411 3738 039C
1412 3730 0340
1413 373F 0270
1414 3741 01A0
1415 3743 0138
1416 3745 0000
1417 3747 008B
1418 1743 0068
1419 - 3748 0045
1420 374D 0034
1421 374F  001A
1422 3751 000D
1423
1424 3753 0780
1425 3755 0500
1426 3757 03869
1427 3758 02C7

~. 1428 3758 0280
1429 3750  01EO

; 1430 375F 0140

1431 3761 0Q0FQ
1432 3763 0040
1433 3765 0068
1434 3767 0050
1435 3769 0035
1436 3768 0028
1437 3760 0014
1438 376F  000A
1439 3771 0005
1440
1441
1442 3773 00
1443 3774 07
1444 3775 06
1445 3776 11
1448 3777 13
1447 3778 .00
1448 3779 0000
1449 3778 0000
1450 3770 0000
1451 377F 0000
1452 3781 00
1453 3782 00
1454 3783 0000
1455 3785 0000
1456 3787 00
1457 3788 00
1458 3789  F
1459 3784 - 0000
1460
1461 378C 01
1462 378D  AB

. 1483 378E A8
14864 378F A4
1465 3790 A5
1466 3791 00
1467 3792 0000
1468 3794 0000
1469 3796 0000
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09
07

08
09

oC
0D

LOCRTN:

H

i 3

X+PUTP+1)
X+GETP)

(
,
CIX+GETP+1)

——

E

OCRTN
X+PUTP)
X+PUTP+1)

L,D
C, L
1
,
E, HL
D
HL
X
IX

L
¢
E

+BUFS)
+BUFS+1)

HL = PUT POINTER
DE = GET POINTER.

CY OFF.

PUT POINTER - GET POINTER.
RETURN.

HL = PUT POINTER.
CY OFF.
GET POINTER - PUT POINTER

HL BUFFER SIZE.

PEERKKRERLXXKEXEXEKKKERERRXKXKKKK
sk RS 232 C DATA AREA ASSING. *
PXREREREXXRKEERRRRRRKRKERKERRKKK KK

23
RSDATA:
CLKRT:
D7201:

WR2B:

WR4D:
AY
WR5D:
WRaD:
RATEM:

AATEO:

MRSP:

MRSFLG

O1A:

Q1AFLG:

O1AGETP:
QTAPUTP:

O1ABFA:

sCLOCK RATE.
.2:ANNEL RESET.

ngN VECT 85 moda.

;Wi

'lgz VECTOR

»USER SELECT. STOP BIT,PARITY
-ALL CHARACTER INT.

s WRS.

»Uggﬂ SELECT. TX BIT RATE.
sUSER SELECT. RX BIT RATE.

. s e we e o
w
.-".

sMAIN RS CTRL FLAG.
sMAIN RS GET POINTER
PMAIN RS PUT POINTER
iMAIN RS BUFFER ADDRESS
sMAIN RS BUFFER SIZE.
SKEEP BIT/CHR.

3S1/80, KSHIFT, X-ON/X-OFF
iX~ON_ BUFFER SIZE.

s X~OFF BUFFER SIZE.
ireceived data mask.
SGET SISO

sPUT STS

:L.0C.

310,

H
H
H
H
3
3
;
H



1470 3798 0000 O1ABFS: oW 0 H
1471 3794 00 [b]:] 0 sKEEP BIT/CHAR
1472 3798 00 0B 0 iS1/80, KSHIFT, X-ON/X~OFF
1473 378C 0000 ow 0 s X-ON  BUFFER SIZE
1474 378E 0000 DW 0 iX~OFF BUFFER SIZE
1475 37A0 00 DB 4 ireceived data mask.
1476 37A1 00 0B 0 GET S1S0
1477 37A2 F D8 -1 iPUT STS
1478 37A3 0000 [ 0  LOC.
1479 ;
1480 37A5 02 01B: 08 s 10
1481 37A6 AB D8 QABH i
1482 37A7 AS D8 Q0ASH i
1483 3748 A6 DB O0ABH 3
1484 37A9 A7 DB QATH i
1485 3744 00 O1BFLG: DB 000H :
14886 37AB 0900 O18GETP: oW 0 i
1487 37AD 0000 O1BPUTP: oW 0 ;
1488 37AF 0000 Q1BBFA: ow 0 P
1489 3781 0000 ' O1BBFS: oW 0 ;
1490 3783 00 08 0 sKEEP BIT/CHAR.
1481 3784 00 DB 0 iS1/80, KSHIFT, X-ON/X-OFF
1492 3785 0000 DW 0 :X~ON  BUFFER SIZE.
1493 37B7 00090 DW 0 i X-OFF BUFFER SIZE.
1494 3789 00 ne 0 ireceived data mask.
1495 37BA 00 DB 0 sGET SISO
1496 378B FF D8 -1 ;PUT STS
1497 378C 0000 bW 1] : LOC.
1498 :
1489 37BE 03 02A: [5):] : 1D,
1500 37BF cB ol:} O0CBH ;
1501 37C0 cs o8 0C8H ;
1502 37C1 ca ol:) 0C4H H
1503 37C2 (o1 D8 0CSH $
1504 37C3 00 02AFLG: [o:] 000H i
1505 37C4 0000 . O2AGETP: oW 0 3
1506 37C6 0000 02APUTP: Dw ;
1507 37C8 0000 02ABFA: oW 0 i
1508 37CA 0000 Q02ABFS: DW 0 ;
1509 37¢C 00 DB 0 i KEEP BIT/CHAR.
1510 37CD 60 0B 0 381780, KSHIFT, X~ON/X~OFF
1511 37CE 0000 : oW 0 ;X~ON BUFFER SIZE.
1512 3700 0000 . DW 0 i X-OFF BUFFER SIZE
1513 3702 00 D8 0 ireceived data mask
1514 3703 00 08 0 sGET SISO
1515 3704 FF 08 -1 iPUT STS
121_5, 3705 0000 bij 0 iLOC,
1 5
1518 3707 04 . 028: D8 4 3 1D,
1518 3708 cB : DB OCBH H
1520 3709 Cc9 DB 0C9H H
1521 37DA [of] DB 0C6H H
1522 37DB c? DB OCTH ;
1523 370C 00 02BFLG: P} 000H 3
1524 370D 0000 02BGETP: DW 0 :
1525 37DF 0000 02BPYUTP: ow 0 ;
1526 371 0000 O2BBFA: pw 0 5
1527 37E3 0000 02BBFS: ow 0 :
1528 37ES 00 DB 0 sKEEP BIT/CHAR.
1529 37E6 00 DB 0 :$1/80, KSHIFT, X-ON/X~QFF
1530 37€7 0000 DW 0 +X~ON BUFFER SIZE
1531 37€9 0000 Dw 0 i X~OFF BUFFER SIZE
1532 37EB 00 b8 0 ireceived data mask.
1633 37EC 00 or:} 0 iGET SISO
1534 37ED F 08 -1 iPUT STS
1222 37EE 0000 DW 0 i LOC
1 B
1537 37F0 3773 RTBL: Ow MRSP :CONTROL BLOCK ADDRESS TABLE.
1638 37F2 378C ow 01A
1539 37F4 3745 DW 018
1540 37F6 378E oW 024
1?:; 37F8 3707 oW 028
i s
}ggg 37FA INTD: Ds 1 51D CHECK AREA
1545 37FB DS 32 sSTACK AREA
1546 3818 STCKRS:
1647 ;
1548 0000 1D EQu 0 $1D,
1549 0001 RSCOUNT EQU 1 :8253~5,
1550 0003 RSDREG EQU 3 ;7201 DATA REG.
1551 0004 RSCREG EOQU 4 37201 CONTROL REG.
1552 0005 FLAG EQU 5 sCONTROL FLAG.
1553 0006 GETP EQU 6 $GET POINTER
1554 0008 PUTP EQU 8 iPUT POINTER
1555 000A BUFA EQU 10 sBUFFER ADDRESS
1556 000C BUFS EQU 12 sBUFFER SIZE.
1557 000E BITPC  EQU 14 sBIT/CHAR.
1558 000F SKX EQU 15 381750, KSHIFT, X-ON/X-OFF
1559 0010 XONS EQU 18 sX~ON  SIZE.
1560 0012 XOFFS  EQU 18 s X~QFF S1ZE.
1561 0014 CHRMSK EQU 20 sReceived data mask
1562 0015 s180 EQU 21 sGET S1/80 status
1563 0016 STS EQU 22 PUT SI/S0 status
1ggg 0017 LOCNT  EQU 23 $LOC.
1 3
1566 0000 BADR EQU 0 sBUFFER ADDRESS.
1567 0002 BSI1Z EQU 2 sBUFFER SIZE.
1568 0004 BR EQU 4 sBIT RATE
1569 0005 DCHR EQU 5 3 TX, RX BIT/CHAR
1570 0006 PRT EQU ] SPARITY.
1571 0007 S8 EQU 7 :STOP BIT
12;% 0008 SPARAM EQU 8 s CONTRL BIT SELECT.
1 3
1574 0001 RXCA EQU 1 s RRO RX CHAR AVAILABLE.
1575 0000 OPENF  EQU 0 -OPE LAG.
12;? 0002 INTPND EQU 2
1 [
1578 0001 RSFULL EQU 1 sbuffer full
lg?g 0002 BFOVER EQU 2 sibuffar overflow
1580 . 3
1581 0000 GESC EQU 0 iGet ESC code flag
1582 0001 GESCE  EOU 1 :Get ESC code + 24H OR 28H.
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1583 0002
- 1584 0004
1585
1586 0006
1587 0007
1588 0007
1589
1590 0013
1591 0011
1592
1593 7000
1594 0200
1595
1596
1597 3818
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608 381C
1609 381C
1610 381C
1611 381C
1812 381C
1613 381C
1614 381C
1615
1616 381C
1617 asic
1618 381C
—~ 1619 381C
1620 381C
1621 381C
1622 381C
1623 381E
1624 3820
1625 3822
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636 :
1637 3823
1638 3823
1639 3824
1640 3828
1641
1642 3828
1643 382¢
1644 3820
1645
1646 382E
1647 382F
1648 3830
1649 3833
1650 3834
1651 3836
1652 3839
1653 3838
1654 383E
1655 3840
1656 3843
1657 3844
1658 3847
1659 384A
1660 384C
1661 384F
1662
1663
1664
1665
1666
1667 3850
1668 3853
1669 3856
18670 3859
1671 385C
1672 385F
1673 3862
1674 3865
1675 3868
1676 3868
1677 386E
1678 3871
1679 3874
1680 3877
1681 387A
1682 387D
1683 3880
1684 3883
1685 3886
1686 3889
1687 388C
1688 388F
. 1689 3892
1690 3895
1691 3808
1692 3898
1893 389E
1694 38A1
1695 38A4
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)

20

3E

N

03
c9

20
oC

73 3A42
3A6C

397A

0A
3967

396D
38
3957

0008
3A30

3942

SHIFT
XXON

éCTRLS
RCTRLS
RCTRLO

CTRLS
CTRLO

MRSBUF
MRSSIZE

RSXBANK :

H

H
H
3
H

H

INTX1:
INTX2:
INTX3:
INTX4:
INTXS ¢
INTX6:
lNTX7=

IGPIB'
[OPCAL:
IADDA:

IKANJ1 1:
IKANJI2:

IMFONT :

EQU
EQU

EQU
EQU

EQU
EQU

EQU
EQU

1] 20H

ispecial parameter SI/SO bit
ispecial parameter X-ON/X-OFF bit

;Send CTRL-S.
‘Receive CTRL~S
iReceive CTRL-Q.

;CTRL-S
sCTRL-Q.

JRS data default buffer
iMRSBUF size

iRS buffer memory bank

SUBTTL MASK SET/MASK RESET

inormal EOQI
FMASTER
i SLAVE

L

.x:xt**x:*#x*tx***:*****#**t*x***
MASK SET/MASK RESET
.*t***:*x**********xxzx*xx*******

MASKI=

MASK RESET.

(SVSPMSK), SP
SP, STCKMSK

BC

DE

HL

A, B

A

NZ, MASKST
A C

0AR

Z, SFTFRM
0BH

Z, SFTSRM
38H
g.LPRSMSK

, C
8C, OPTBLE-OPTBL 3

HL, OPTBL
NZ, MIPERR
C.0

HL, (QINT1+1)

(SI) HL

HL, (OINT2+I)

(S2), HL

HL (DINT3+ D)
3 , HL

143

HL, (DINT4+1)
($4), HL

HL (OINT5+1)
35

HL
HL, (OINTE+1)
SS) HL
HL, (COINT7+1)
(S?) HL
HL.OPINT%

(OINT2+!) HL
HL, OPINT3
COINT3+1), HL
HL, OPINT4
(QINT4+1), HL
HL, OPINTS
(OINTS+1), HL
HL, OPINTS
COINTS+1), HL
HL, OPINT7
(OINTT+1), HL
A, (09H)

199

(ENABLE)

*

7 CLLLLLLLLKLLLLLLL L LCLLLCLLLLL LS
; I
; i

H

;

—

;

i MASK SET 7

5 YES.

ssoftware timer fast ?
iyes,

:softwars timer slow ?
3 LéGHTPEN ?

; KEEP ID.
(OPTION 1D)

# PARAMETER ERROR
3 RECOVERY OPTION 10

Pt 0t et g i 0t 0t Bttt et Bk et b g Pt

i CHECK PARAMETER.

RRERRK
#MASK RESET PROCESS
i KEEP CURRENT INT ADOR.

H

P S Pt et 5ttt et it Bt 5t B gt St s P $b bt et By st 2 0t 3t Bt et 0t e 2t

i SET INT PROCESS ADOR

¢ KEEP CURRENT MASK. (MASTER)



1696 38A6 32 3A3F
1697 38A9 E6 F3
1698 38A8 D3 09
1699 38AD D8 oD
1700 38AF 32 3A40
1701 3882 E6 25
1702 3884 D3 00
1703 3886 AF

1704 3887 32 3A41
1705 38BA FB

1706 386B ED 73
1707 388D 47

1708 38BE

1709 388E 3A 3A41
1710 38C1 87

1711 38C2 20 05
1712 38C4 10 F8
1713 38C6 C3 38F5
1714 38C9

1715 38C9 F3

1716 38CA 79

1717 38CB 06 08
1718 38CD 1E 00
1719 38CF 53

1720 3800 21 3A30
1721 3803

1722 3803 BE

1723 3804 28 04
1724 38D6 iC

172% 38D7 23

1726 3808 10 F9
1727 38DA

1728 38DA CB 03
1729 380C 21 3947
1730 380DF i9

1731 38E0 SE

1732 38E1 23

1733 38E2 56

1734 38E3 3A 3A41
173% 38E6 3D

1738 38E7 07

1737 38E8 41

1738 38E9 4F

1739 38EA 78

1740 38EB 06 00
1741 38ED 21 3A22
1742 38F0 09

1743 38F 1 73

1744 38F2 23

1745 38F3 72

1748 38F4 4F

1747 38F5

1748 38F5 2A 3A22
1749 38F8 ED 78
1750 38FA 22 0001%
1751 38FD 2A 3A24
1752 3900 22 0001%
1753 3903 2A 3A26
1754 3906 22 0001tx*
1785 3909 2A 3A28
1756 390C 22 0001x%
1757 390F 2A 3A2A
1758 3912 22 0001%
1759 3915 2A 3A2C
1760 3918 22 0001x%
1761 3918 2A 3A2E
1762 391E 22 0001%
1763 3921 3A 3A3F
1764 3924 D3 09
1765 3926 3A 3A40
1766 3929 3 0D
1767 3928 F8

1768 392C 3A 3A41
1769 392F 47

1770 3830 87

17714 3931 28 0C
1772 3933

1773 3933 AF

1774 3934

1775 3934 87

1776 3935 78

1777

1778 3936 £1

1779 3937 01

1780 3938 Ci

1781

1782 3939

1783 393A ED 7B 3A42
1784 393E 9

1785

1786

1787

1788 393F

1789 393F 3E 01
1790 3941 21

1791 3942

1792 3942 3E 04
1793 3944

1794 3944 47

1795 3945 18 €D
1796

1797

1788

1799 3947 381C
1800 3949 381C
1801 3948 381C
1802 394D 3268
1803 394F 3268
1804 3951 381C
1805 3953 381C
1806 3955 381C
1807

1808
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OPEN020:

OPEN030:

OPEN0O31:

D
OPEN032:

OPEN033:

OPEN03S5:
OPEN040:

NOOP :
MIPERR:
ERR:

INHADD:

pop
pOP
Dl

RET

(SAVEM), A
OF3H
(0SH), A
A, (0DH)
(SAVES), A
25H
(0DH), A

A
(MINTD), A

(C), A
B, A

A, (MINTD)
A
NZ, OPEN030

PTBLE-OPTBL

mooO

L, OPTBL
(HL)

Z. GPEN032
HL
OPENO31

£

HL, INHADD
HL. DE

E; (L)

D (HL)
A, (MINTD)

IO O® >3
oW

-
w

HL.BC

(OINT!+1) HL
HL, (S2)
(OlNT2*l) HL
HL, (S3)
(OINT3+1), HL
HL, ($4)
(OINT4+1), HL
HL, ($5)
(OINTS+1), HL
HL, (86)
(OINT6+I) HL
HL, (ST)
(OINT7+1).HL
A, (SAVEM)

; RESET OPTION MASK. i
i (SLAVE) !
i RESET OPTION MASK !
i CLEAR INT DATA. i
i >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>é

5 CHECK INTERRUPT LEVEL.
i B = OFFH

3 CHECK INT CODE.
INT DETECTED.

5<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
I

interrupt handler address

keep 1/0 port ~->B
keep 1/0 port ->A

recovery [/0 port

i RECOVERY INT TABLE.
CLEAR IN

RECOVERY MASK.. (MASTER)
; RECOVERY MASK. (SLAVE)

,>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
i SET RETURN_CODE.
5 KEEP INT LEVEL.

i NON OPTION.

H
H
H
H
H
H
H
H
H
i
H
H
H
H
H
H
;
H
H
H
H
H
H
H
H
H
H
H
H
H
H
i
H
H
H
H
H
H
H
H
3
H
H
H
H
H
;
H
H

i
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
[
1
I
I
I
I
I
[
[
I
I
I
1
I
I
1
I
I
I
1
I
I
I
I
I
[
1
I
I
I
[
I
I
1
>

§ £KLLLLLLLLLCLLLLLLLLLLLLLLLLLLLLL
3 I
3 RETURN 1

iskip next instruction

130



- h et s -t bttt
€0 €0 00 Qo 00 00 QO G0 00 OO o o O
B it b b ik it n s et et €D
QU NNNHWN - O

3957
3957 D3
3959 0B
21 3958 E6
1822 395D D3
1823 395F 03
1824 3961 FB
1825 3962 06
1826 3964 c3
1827
1828
1829
1830
1831
1832
1833
1834
1835
1836 3967
1837 3967 06
1838 3969 0E
1839 3968 18
1840
1841 396D
1842 396D 06
1843 396F OF
1844 3971
- 1845 3971 ED
1846 3973 AO
1847 3974 €D
1848 3976 FB
1849 3977 41
1850 3978 18
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862 397A
1863 397A FE
1864 397C CA
1865 397F FE
1866 3981 CA
1867 3984 FE
1868 3986 CA
1869 3989 FE
1870 3988 CA
1871 398E FE
1872 3990 D2
1873 3993 FE
1874 3995 30
1875 3997 0
1876 3999 18
1877
1878 3998
1879 3998 OE
1880 3990
1881 399D 21
1882 3940 16
1883 39A2 3D
1884 39A3 5F
1885 39A4 19
1886 39A5 TE
1887 3946 EE
1888 39A8 a7
1889 39A9 ED
1890 3948 B0
1891 39AC ED
1892 39AE F8
1893 33AF c3
1894
1895
1898
1897
1898
1899
1900
1901 3982
1902 39B2 DB
1903 3984 F6
1904 3986 03
1905 3988 03
1906 39BA FB
1907 3988 c3
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917 398€
1918 39BE 06
1919 39C0 18
1920
1921 39C2
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FD
04
DF
o0
78

B9

3A38
00

FE
78
79
3933

02
02

PAGE

»*****t***********************!******************
ENABLE (MASK RESET) LIGHTPEN *
-************************************************

LPRSMSK-

ouT (3BH), A SCLEAR LIGHTPEN INTERRUPT. 1
IN A, (09H) $READ CURRENT MASK. 1
AND LPRSMS JENABLE LIGHTPEN. I
ouT (09H), A ; I
ouT (3BH), A 3 1
El FIDIDIDDDIZDDDIDDDSODDIDO55555555>
LD B, 20H sSET RERURN CODE.

JP OPENO035 sRETURN.

b2 2232332323333 333 P I T TSR3 33323 33 +3 33337 xE%

ENABLE SOFTWARE TIMER INT. *
PRRERERLERRRELERRKLRER LR EXLLRRIARKKETERR KR KRR KR

éFTFRM:

; 1
LD B, SFT1RM isoftware timer fast 1
LD C, 09H i i
JR ESFT H I
SFTSRM: H I
LD B, SFT2RM isoftware timer slow. I
LD C.00H : 1
ESFT: § 1
IN A, «(C iread current mask. i
AND B ; !
ouT (C),A ienable software timer. 1
£l B 35 > P33 5 53 55 59555 5 S S P ST LRSS
LD B,C :set return code.
JR OPEN035 ‘normal return

.****************t******t****************
MASK SET (DISABLE) X
ot*******t*******************************

MASKST~
cp O9H isoftware timer fast ? I
Je Z, SFTFSM iyes. - I
cp QDH -software timer slow ? I
JP Z, SFTSSM iye I
ce 20H 'LIGHTPEN ? I
JP . Z LPMSK I
cP FFH -ALL MASK ? 1
JP Z ALLMSK I
cp 8 'CHECK PARAMETER. {
JP NC, MIPERR iPARAMETER ERROR. I
cp 2 ) SINT L 2 I
JR NC, MST01 s YES, 1
LD C, 09H s MASTER. {
JR . MSTO02 d I

MSTO1: v
Lo C, ODH $SLAVE. I

MSTO02: H I
LD HL, MASKBIT ; 1
LD D, 0 H [
DEC A 3 1
LD E,A 1
ADD HL, DE H [
LD A, (HL) SGET MASK. 1
XOR OFFH H [
LD B, A H f
ég g.(C) sREAD CURRENT MASK. {
ouT (C), A iSET MASK, (DISABLE) 1
El IR0 > 555 2355 P53 0 S 23 530S S S
JP QOPEN03S 50

H
H
H

»**************!*******!*****t****t******

: MASK LIGHTPEN. (DISABLE) *

.*t******#*t*#***********txt*t*x**t****** .

LPMSK- H I
IN A, (9H) i READ CURRENT MASK. 1
OR LPMASK 3 1
ouT (Q9H), A ; DISABLE LIGHTPEN. I
oyt (3BH), A i CLEAR INTERRUPT MASK. 1
£l 3DOOBIDDDIDDIIZIOZBOISIIIDIDIIDIDY
JP OPENO3S i RETURN

FEERRREERRRKREEERERERKERERRERERRKREKKR KRR
5 DISABLE SOFTWARE TIMER INT. *
PEREEEREREERKRRKREKRERKRKRRERXERKEKKRKR KKK

$
SFTFSM: isoftware timer fast.
LD B, SFTISM s
JR DSFT B

éFTSSM: isoftware timer slow. . 1

——
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1922 38C2 06 20
1923 38C4

1924 3g9Ca 4F
1925 39C5 ED 78
1926 39C7 80
1927 39C8 ED 79
1928 39CA FB
1929 39C8 C3 3933
1939

1931

1932

1933

1934

1938

1936

1937 39CE

1938 39CE D8 09
1939 3900 F6 2C
1940 3902 D3 09
1841 3904 D8 0D
1942 3906 F6 DA
1943 3908 D3 0D
1944 39DA F8
1945 3908 C3 3933
1946

1947

1948

1949

1950

1851

1952

1953

1954

195% 390€E

1956 39DE 1E 0¢C
1957 39E0 21
1958

1959 38E1

1960 38E1 1E 01
1961 38E3 2t
1962

1963 39E4

1964 39E4 1E 02
1965 39E6 21
19686

1967 39E7

1968 387 1E 03
1969 39E9 21
1970

1971 39EA

1972 39EA 1E 04
1973 39EC 21
1974

1975 39€D

1978 38ED 1€ 05
1977 39EF 21
1978

1379 39F0

1980 38F0 1E 06
1981

1982 39F2

1983 39F2 78
1984 38F3 FE 02
1985 39F5 30 05
1986 39F7 3A 3A3F
1987 39FA 18 03
1988

1989 39FC

1980 39FC 3A 3A40
1991 39FF

1992 39FF 16 00
1993 3A01 21 3A38
1994 3404 19
1995 3AQ5 48
1996 3A06 A0
1897 3A07 a7
1998 3A08 78
1999 3A09 FE 02
2000 3A0B 78
2001 3A0C 30 05
2002 3A0E 32 3A3F
2003 3A11 18 03
2004

2005 3A13

2006 3A13 32 3A40
2007 3A16

2008 3A16 3E 20
2009 3A18 D3 08
2010 3AtA B3 oC
2011 3A1C 78
2012 3A1D 3C
2013 3ALE 32 3A4%
2014 3421 c9
2015

2018

2017

2018

2019

2020 3A22 0000
2021 3A24 0000
2022 3A26 0000
2023 3A28 0000
2024 3JA2A 0000
2025 3A2C 0000
2026 3A2E 0000
2027

2028

2029 3A30 91
2030 3A31 98
2031 3JA32 A3
2032 3A33 AC
2033 3434 cC
2034 3A35 F9
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)

N

DSFT:

i
H

B, SFT2SM
C,A

A, (O

B

(CJ,A
OPEN03S

ISD335O35555500555355 505555555555
inormal return

»*****************X*********************t
MASK ALL OPTIONS.
-****************************************

ALLMSK.

23

OPINTt:
LD
pl:]

OPINT2:

LD
. o8
OPINT3:

LD

58
6PINT4:

LD

08
OPINTS:

LD
_ 08
OPINT6:

LD

o8

OPINT?:
LD

6INTO|0=

OINT020:
OINT030:

OINT040:
OINT050:

A, (08H)
2CH
(09H), A
A, (ODH)
ODAH
(0DH), A

OPEN035

AE
2
NC, OINTQ20

A, (SAVEM)
QINT030

A, (SAVES)
D, 0

HL, MASKBIT
HL, DE

B, (HLY

B

B.A
A E

AB
NC, OINTO040

~N

(MINTD), A

OOCOQOO

13

(DISABLE) *

; 1
i READ CURRENT MASK. (MASTER) I
3 OPTION ALL MASK. %
; READ CURRENT MASK. (SLAVE) 1
i OPTION ALL MASK. g

>

PDBIDDBIDIDIDODBIEOIOSO050D35>5>
i RETURN.

MASTER OPTION INT. #1
SKIP NEXT.

MASTER OPTION INT. #2
- SKIP NEXT.

SLAVE OPTION INT. #3
SKIP NEXT.

SLAVE OPTION INT. #4
SKIP NEXT

SLAVE OPTION INT. #5
SKIP NEXT.

SLAVE OPTION INT. H6
SKIP NEXT.

SLAVE OPTION INT. #7

INT L ?
YES.
ORIGINAL MASK. (MASTER»

ORIGINAL MASK. (SLAVE)

GET M,
TAEGET MASK OFF.

CHECK LEVEL.
MASTER ?

NO.
SET NEW MASK. (MASTER)

5 SET NEW MASK. (SLAVE)

inormal EO!
sMASTER
i SLAVE.

H

i SET INT NUMBER.

INT ADDR SAVE AREA.

H
H
H
H
H
H
B

iGPIB (IEEE)
sOPTICAL

SKANJIT - 1,

ro



2035 3A36
2036 3A37
2037 3A38
2038
2039 3A38
2040 3A39
2041 3A3A
2042 3A38
2043 3A3C
2044 3A3D
2045 3A3E
2046
2047 3A3F
2048 3A40
2049
2050 3A41
2051
2052
2053 3A42
2054 3A44
2055 3A6C
2056
2057
2058
2059
20860
2061
2062
2083
2064
2065 3A6C
2068 3A6D
2067
2068 3AGE
2068 3ABF
2070 3A71
- 2071 3A72
2072 3A74
2073 3A76
2074 3A78
2075 3A7B
2076 3A7C
2077 3A7D
2078 3A7E
2079 3A7F
2080 3A80
2081
2082 3A81
2083 3A83
2084 3A8%
2085 3A87
2086
2087
2088
2088
2090
2091
2092 3A89
2093
2094
2095 3A89
2096 3A8A
2097 348D
2098 3A90
2099 3A93
2100
2101 3494
2102 3A94
2103
2104 3A96
2105 3A96
— 2106 3A97
2107 3A98
2108 3499
2108 3A9A
2110 3A98
2111
2112 3A3C
2113 3A9C
2114 3A9E
2115 3AGF
2116
2117
2118
2119
2120
2121
2122 3AA1
2123
2124
2125 3A8A1
, 2126 3AA4
2127
2128
2129
2130
2131
2132
2133 3AA6
2134
2135
2136 3AA6
2137 3AA9
2138 3AAA
2138 3AAC
2140 3AAD
- 2141 3AB1
2142 3485
2143 3A86
2144 3AB7
2145 3489
2146 3ABC
2147 3A8D
ChihPDF - wwiw . fastio.c

000

3A

0

3877
0038
3823

E 0t

3877

18 EE

)In

3877
E8

48 3B7A
58 3B78

‘38

3B77

OPTBLE
&ASKBIT:

SAVEM:
SAVES:

MINTD:

éVSPMSKf
STCKMSK:

SUBTTL

LIGHTPEN:
El

H

LPJTBL:

H
H
H

H

OFBH

OFDH

$
111110118
111101118
111111018
111101118
111011118
101111118
011111118
!

1

1

DW 0
0s 2x20

%% LIGHT PEN

c

NC, LPERR
B,0

HL, LPJTBL
HL, BC

.

E, (HL)
HL

D, (HL»
D€, HL
(HL)

LPENBL
LPCHK
LPRD
LPDSBL

BPOO

PRRKRKKERRKRRKKRKKRERRKK R KKK K
: ENABLE LIGHTPEN. x
PRERERKERERRRKKKR KKK KRR KRR LR

LPENBL:

LPNOMAL :

LPENRTN:

LPERR:

H
H
;
H

H

.*t*t****************X**********

LPCHK:

FRERERKAKEREXKKREKERKRKRKKRRRL KR

H
H
H
H

XOR
LD
LD

CALL
El

A

P>
r >

A1
L, A
LPENRTN

i CHECK LIGHTPEN INT.

L0
JR

A, (INT)
LPNOMAL

KANJT 2,

iMultiFonts.

3 OPTION INT #1, (MASTER)

i OPTION INT #2. (MASTER)

5 OPTION INT #3. (SLAVE)

5 OPTION INT #4. (SLAVE)

i OPTION INT #5. (SLAVE)

5 OPTION INT #6. (SLAVE)

i OPTION INT 87. (SLAVE)
sCURRENT MASK SAVE AREA. (MASTER)
sCURRENT MASK SAVE AREA (SLAVE)

$1D CHECK AREA.

%%

I
PODOOIIDSIEO5OD5555ID5555555555>
3C = FUNCTION CODE
SFUNCTION X 2.

»CHECK PARAMETER

;PARAMETER ERROR

s EXECUTE FUNCTION.

FENABLE LIGHTPEN
»CHECK INPUT
iREAD

rDlSABLE LIGHTPEN

'clear nghtPen flag
sLIGHTPEN 1

SMASK RESET. (ENABLE)<<<e<ecc<<]
(2005055 PS5 55555 S PP P IS ST PO NESS

inormal return

+KEEP RETURN CODE
$SET CONDITION CODE.
sRESTORE RETURN CODE.
PIIBI33355555555535553555355555>5>
s RETURN. {
'{ARAMETER ERROR.

-

sRETURN,

i CHECK INT.
sRETURN

PEREEXXEXERERRRKELKRXRKRRXERKELREEKLRXLKR
i READ LIGHTPEN INT. ADDRESS. x
PRERRERRETERERRERKRERERRERRRKRRRKXIKER LR

LPRD:

2.(INT)

Z, LPNOMAL
BC., (KPLPAD)
DE, (LPAD)
H, A

A
(38H), A
CINT)Y, A

’

13

s

+ CHECK INT

i NO DATA.
'<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
i SET X.

H
H
3
H
H
H

i CLEAR INTERRUPT FLAG
5 RECOVERY A.

1
i
i CLEAR AND ENABLE LIGHTPEN 1NT.§
I
FDIDBBOSIZSSBIDIIIIBOIIDBIS>>555>



3ACA 18 C8

NP NINABRNNUIRAN NS N L D

NN RRORANAR RN NI A R R R AN R RN AN N AN
BON—-OCOBNNUNRWN -+ OOBNRNDLONN =S OR~DI LD

B ek o ek ard e ok ok ok kb ok ik ok ok ek k ek ik b bk b k. b e ot Bk mh b

4O {0 O WO (O (O (D O O O 00 OO 00 00 00 OB 0 00 00 00 I =8~ ~§ ~d ~§ ~ ~J ~d ~J
=t

5 3ADC DB

6 3ADE E6 80

7 JAEQ CA 3873

8 3AE3 3E CO

9 3AES 0E 39

0 3AE7 ED 79

1 3AE9

2 3AE9 ED 78

3 3AEB ED 78

4 3AED ED 78

5 3AEF CD 0000%

] 3AF2 08

7 3AF4 E6 80

8 3AF6 28 78

3AF8 3E CO

2200 3AFA ED 79
2201 3AFC 06 FF
2202 3AFE
2203 3AFE DB 38
2204 3800 ES 01
2205 3802 20 04
2208 3804 10 F8
2207 3806 18 6B
2208
2209 3808
2210 3808 ED 68
21 3B0A ED 60
2212 3B0C ED 78.
2213 3BOE DB 2C
2214 3810 E6 01
2215 3812 20
2216 3814 3A FE50
2217 3817 87
2218 3818 20 0
2219 3B1A 3A FEB82
2220 381D A7
2221 3B1E 20
2222 3820 ED 58 FEF6
2223 3824 18
2224
2225 3826
2226 3826 ED 58 FE9B
2227 382A 18 04
2228
2229 382C
2230 382C ED 5B FEF4
2231 3830
2232 3830 19
2233 3831 ED 58 FE70
2234 3835 B7
2235 3836 ED 52
2236 3838 11 0000
2237 3838 0B 2¢
2238 3B3D E6 01
2239 3B3F aF
2240 3840 3A FESO
2241 3843 81
2242 3844 4F
2243 3845 3A FE82
2244 3848 B1
2245 3849 01 0050
2246 3B4C 28 03
2247 3B4E 0t 0028
2248 3851
2249 3851 22 3B7A
2250 3854 87
2251 3855 ED 42
2252 3857 38 03
2253 3859 13
2254 385A 18 FS
2255
2256 385C
2257
2258 385C ED 53 3878
2259 3860 3E FF
2260 3862 32 3877
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20
3AC6 CD 3823

2148 3ABE 18 D4
2148
2150
2151
2152
21
21
21 3ACO
21
21
21 3ACO AF
21 3ACt 32 3B77
21 3AC4 06
21
21
1
1
1
1
1

3ACC

3ACC ED 73 0000x
3ADO 31 0000%
3AD3 CS

3AD4 DD E5

3AD6 FD EB

3AD8 AF

JR LPNOMAL

PRERRERRRERXKKKEXEREKLRREXRKE
LPDSBL: : DISABLE LIGHTPEN «x
PRERERERRRRLRRKERXLLXXL KKK KKK

H

XOR A

LD CINT), A
LD B, 20H
g?LL MASKT
JR LPNOMAL

s RETURN.

iclear LightPen flag
: LIGHTPEN DISABL.

7 <L LLLLLLLLLLLCLLLLLLLLLLLLLLLL L |
FDDDDI3IDI333DDD5OODII5555505555>

i RETURN.

SUBTTL LIGHTPEN INTERRUPT HANDLER

PRREREXELRERERKERKLRKRKAERKRRKRRRKEKR KK LR
X LIGHTPEN INTERRUPT HANDLER. X
PRIXEKRERRERRKRRRERKERERRRLRKRRERRRE XK RL KK

LPENIR:

LD (SVSPIR), SP

LD SP, STCKIR

PUSH 8C

PUSH IX

PUSH IY

XOR A

LD CINT), A

IN A, (38H)

AND 8

JP Z, ILPENBL

LD , OCOH

LD C, 3%H

ouT €y, A
LPI010:

N A, (O)

IN A, (O)

1 A, (O)

CALL STSOML

IN A, (38H)

AND 80H

JR Z, ILPENBL

LD A, 0COH

ouT (C),A

LD B, 255
LPI020:

IN A, (38H)

AND 018

JR NZ, LP1030

DJINZ LP1020

JR ILPENBL
LPI030:

iN L, (O

IN H, (C)

IN A, ()

IN A, (2CH)

AND 018

JR NZ,LP1040

LD A, (MBFLG)

OR A

JR NZ, LP1035

LD A, (MFLG)

AND A

JR NZ, LP1035

LD DE, (MLPBIAS)

JR LP10S0
LP1035:

LD DE, (GLPBIAS)

JR LPI0S0
LP1040:

LD DE, (CLPBIAS)
LPI0S0:

ADD HL, DE

Lp - DE, (SPOS)

OR A

SBC HL, DE

LD DE, 0

IN A, (2CH)

AND 1

LD C.A

LD A, (MBFLG)

OR ¢

LD C:A

] A, (NMFLG)

OR c

LD BC, 80 :

JR Z,LPIo70

Lo BC, 40
LPIQT70:

LD (KPLPAD), HL

OR A

SBC HL, B8C

JR C,LPI08O

INC DE

JR LP1070
LP1080:
3

LD (LPAD), DE

LD A, OFFH

Lo C(INT),A

LIGHT PEN DETECTED ?
i NO,

3 DUMMY,

3 LIGHT PEN COMMAND.

READ STATUS.
; DATA READY ?
YES.

READ ADDRESS.

READ ADDRESS
3 READ ADDRESS

L
(HD
(A) DUMMY.

A s
5 WAIT 50 MILL SEC.

iCOLOR.
:PICK MFBASIC flag

s MONO. graphic mode,
ipick MF flag sOX-t08

iMONO. graphic mode.
SMONO. character mode.

H

iMONQ. graphic mode

+COLOR.

H

icurrent display top address.
sclear carry flag

;

3MONO or COLOR
ipick color flag

ikeep.
ipick MFBASIC flag

ipick MultiFonts flag

icharacter mode.
igraphic mode,

ikeep AMARI.
iHL=-40 or HL-80

s SET ADDRESS.

: SET LIGHT PEN DETECTED FLAG.

o B e Bt I 8 o Bttt ot Bt st 6 0 6 ot et ot 4 Pt 4 £33 ot 1ot ot 1 Pt 1t s (1t B ot Bt et Pt S P Bt B Bt ot Pt Pt et et Bt St mt St 2t et et 1t et



Macros:
Symbols:
39CE
F&E00

3877
3878
3874

00DF
0020
00FD
00DF
0002
0020

IKANJ12
INHADD
INST30

03 38
18 EE

00
0000
0000
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0000%

INST80

1y H

IX 5

8C :

SP, (SVSPIR) 5

A, 20H inormal
(8),A iMASTER
(3BH), A ;
LPIRTN 3

0

0

0 5
110111118

001000008

111111018 ;enable
110111118 ienable
000000108

001000008

@ COMMON DATA AREA @

EOI

i ENABLE LIGHTPEN
i DISABLE LIGHTPEN

software timer fast.
software timer slow

idisable software timer fast.
idisable software timer slow

COMMON DATA AREA

LPIRTN:
POP
POP
POP
LD
LD
ouT
RET
ILPENBL:
ouT
JR
INT: DB
LPAD: ow
KPLPAD: DW
LPRSMS EQU
LPMASK EQU
SFTIRM  EQU
SFT2RM  EQU
SFTISM  EQU
SFT2SM EQU
SUBTTL
H 1+
H H
3 i+
MBFLG  EQU
XRSCLSF E£QU
RSDAT  EQU
CBRAT  EQU
COTCH  EQU
CPRT EQU
CsT8 EQU
RSDFOP EQU
MRSDATA EOU
BITRATE EQU
DATACHR EQU
PARITY EQU
STOPBIT EQU
RSV EQU
SPOS £Qu
MFLG EQU
GLPBIAS EOQU
MEMPTR EQU
MEMBUF EQU
MEMBANK EQU
MBANKS EQU
MBANKD EQU
SVIBANK EQU
CLPBIAS EQU
MLPBIAS EQU
END
0002
FESS
000A
FEB1
3307
33F1
FE63
35€7
35EE
0011
FEBA
3944
3971
0001
3488
34CF
350F
3500
381C
381C
381C
340E
343D

PRMTAB+50H

PRMTAB+5FH
PRMTAB+60H
PRMTAB+60H
PRMTAB+6 1H
PRMTAB+62H
PRMTAB+63H
PRMTAB+64H
PRMTAB+65H
MRSDATA+4
MRSDATA+5
MRSDATA+6
MRSDATA+7
MRSDATA+8

PRMTAB+70H
PRMTAB+82H
PRMTAB+9BH
PR AB+0AGH

PRMTAB+OFGH
PRMTAB+0F 1H
PRMTAB+0F 2H
PRMTAB+0F3H

PRMTAB+0F4H
PRMTAB+0FEH

BFOVER

IKANJI1
IMFONT
INST20
INSTS0

i
-4

BIT RATE,

sBIT/CHAR.

PARITY.

sSTOP BIT.

iRS data buffer default(0)/option(FF)
sRS232C main buffer address.
iBIT RATE

s TX, RX BIT/CHARACTER
sPARITY.

;STOP BIT

ireserved

H

:Green Graphic mode Lightpen

imemory bank calls interrupt

iCOLOR Lightpen
$GREEN Character mode Lightpen



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



ChihPDF - www .fastio.com



