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TYPE:

MODE

B7
B6

WINDOW

MAKGIM

INDENT

PAGE

PFO-1

*
*
*
*
*
*
*
*
*
. *
" WRITTEN BY FRED VILES *
*
*
*
*
*
*
*
*
*
*

i

PARALLEL PRINIER
. INTERFACE FIRNWARE

NEGATIVE DATA
NEGATIVE STROBE
NEGATIVE ACKNOWLEDGE

SEPTEMBER 10, 1979

_VERSION 4.0
DECEMBER 1, 1980

COPYRIGHT 1979 BY
SSM MICROCOMPUTER PRODUCTS
ALL RIGHTS. RESERVED

khkkkkkkkhkhkkkhkkhkkhkkkkhkkhkkkkkk

CONTALINS 1WO STATUS FLAGS IN THE HIGH ORDER TWO
BITS WHICH SELECT THE OPTIONAL AUTO-LINE FEED
AND VIDEO-DISABLED MODES OF OPERATION.

- SELECTS NOVID MODE (APPLE VIDEO DISABLED) WHEN

SET (1), DEFAULTS TO 0 (OFF)

- SELECTS AUTOLF MODE WHEN SET (1), DEFAULT IS 0.

- A CARRIAGE RETURN WILL BE OUTPUT AUTOMATICALLY

WHEN ANY LINE EXCEEDS THIS VALUE. MAY BE USED
TO CAUSE 'WRAP-AROUND' WHEN THE PRINTER'S
LINE LENGTH IS EXCEEDED IF THE PRINTER ITSELF
CAN''t DO IT, OR WHEN NARROW PAPER IS USED ON
iy WIDER CARRIAGE. DEFAULT IS 255.

A CR WILL BE OUTPUT IN PLACE OF THE FIRST BLANK
PiRILYED AFTER LINE LENGTH EXCEEDS THIS VALUE.
CAll BE USED TO FORMAT LISTINGS SUCH THAT WORDS
ARE NOT SPLIT BETWEEN LINES. DEFAULT IS 255,

THE FIRST CHARACTER OF EACH LINE IS INDENTED
(PADDED WITH BLANKS ON THE LEFT) BY THIS NUMBER

A 'FORMFEED' (SEVEN BLANK LINES) WILL BE OUTPUT
AFTIR EACH 'PAGE' (THE NUMBER OF LINES GIVEN

BY THIS VALUE) HAS BEEN PRINTED. SETTING PAGE
TO %“ERO DEFEATS FORM FEED. DEFAULT IS 58 FOR

A PAGE OF 11.5 INCHES ON MOST PRINTERS.

DATA - CONTAINS A VALUE TO BE EXCLUSIVE-OR'ED WITH THE

CHAR BEFORE IT IS TRANSMITTED. SET TO $00 FOR
POSITIVE GOING DATA, OR TO $FF FOR NEGATIVE
GOING DATA. NOTE - THE USER CAN SET DATA

TO $60 OR $7F INSTEAD TO FORCE THE HIGH

ORDER DATA BIT TO BE 'l' INSTEAD OF 'Q’

PET-1



105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120

*

MODE  EQU $3B8 ( 478+N:?? POKE 11444N,?? ) *
WINDOW EQU  $438 ( 4F8+N:??  POKE 1272+N,?? )
MARGIN EQU $4B8 ( 578+N:?? = POKE 1400+4N,?? ) .
INDENT EQU $538 ( 5F8+N:??  POKE 15284N,?? ) -
PAGE EQU $5B8 ( 678+N:2??  POKE 1656+N,?? )

DATA EQU  $638 ( 6F8+N:??  POKE 1784+4N,?? )

*

%* * * * * * * * * * * *

*

* THE FOLLOWING COUNTERS AND FLAGS ARE USED

* INTERNALLY AND SHOULD NOT BE ALTERED BY

* THE USER.

*

* COLUMN - PRINTER COLUMN COUNTER (NUMBER

* OF CHARS OUTPUT SINCE LAST

* CARRIAGE RETURN)

*

* LINE -~ CURRENT PRINTER LINE NUMBER

* (NUMBER OF CR'S OUTPUT SINCE

* THE LAST FORM FEED)

*

*

* INITF - THIS FLAG IS USED TO AVOID GETTING HUNG

* UP IN THE 'WAIT FOR ACKNOWLEDGE' LOOP

* ON THE INITIALIZATION ENTRY.

*

LINE EQU $6B8

COLUMN EQU $738

INITF EQU $478

* \/
*  ADDR OF THE MONITOR'S CURRENT

* HORIZONTAL CURSOR POSITION

*
MONCH EQU
*
*
*
*
*
COUT1 EQU
IORTS EQU
*
*
*
*
*
*
*
*
*
DDRA EQU
ORA EQU
CRA EQU
DDRB EQU
ORB EQU
CRB EQU
*
*

*

$24

$FDFO
$FF58

IF CRA BIT 2 1S

(ORA) IF CRA2 1S
($C081+$N0) IS THE A-SIDE CONTROL PREGISTER (CRA).
($C082+$NO) AND ($C083+$NO) ARE 71l CORRISPONDING B-SIDF

REG. ADDRESSES

$C080
$C080
$C081
$C082
$C082
$C083

PEL-2

MONITOR ENTRIES USED
COUT1 - THE OUTPUT ROUTINE
IORTS - DOES AN IMMEDIATE RTS

($C080+$NO) IS THE A-SIDE DATA DIRECTION REG.

(DDRA)

"1", AND IS THE A-SIDE OUTPUT REG.

llO"



’ 121 kkkkkkkhkkhkkkkkhkkkkkkkxkk

122 * *
123 ORG $00 *
124 OBJ $5200 *
125 * *

126 **kkkkkk* kkkkdkkhkkdhkkhkkkkhhhkhkhkhkkhhkkihhkx
127 khkkkkkhkkkkhkkhkkkkkhkkkkxhkhkkhkhkkhkhkkkhkkhkhkkk

128 *
129 * PR#N OR N CNTRL-P ENTRY. MONITOR DESTORYS
130 * LINK ADDR ALREADY IN $36,$37 HEX

131 *
0300 18 ‘ 132 ENTO CLC * INDICATE INITIALIZATION ENTRY
0001 BO FE 133 BCS * MASK THE SEC
134 ORG *-1
135 OBJ *+$5200
136 *
137 * SOFT ENTRY PRINT VECTOR
138 *
002 38 - 139 ENTW SEC H NORMAL PRINT ENTRY POINT
0003 48 140 PHA ; SAVE THE
0004 98 141 TYA ; REGISTERS
0005 48 142 PHA H ON THE
0006 8A : 143 TXA ; STACK
0007 48 - 144 PHA $
0008 78 145 SEI H STACK PROCESSING
0009 20 58 FF 146 JSR IORTS MUST NOT BE
000C BA 147 TSX H INTERUPTED.
000D 68 148 PLA $
00O0E 68 149 PLA ; RETRIEVE CHAR
00OF 68 150 PLA ; FROM UNDER STACK
0010 A8 151 TAY ; INTO REG Y AND
0011 CA ' 152 DEX H GET $CN FROM
0012 9A 153 TXS : ABOVE STACK (RTS
0013 68 154 PLA H LEFT IT THERE) -
0014 AA 155 TAX H WITHOUT HARMING
0015 58 156 CLI ; CONTENTS
0016 98 157 TYA $
0017 29 7F 158 AND #STF FORCE B7 TO ZERO
0019 48 159 PHA ; SAVE CHAR
001A 08 160 PHP H SAVE STATUS
161 * GET $NO INTO REG Y
001B 8A 162 TXA $
001C OA 163 ASL
001D 0OA 164 ASL
001E OA 165 ASL
001F OA 166 ASIL
0020 A8 167 TAY $
0021 28 168 PLP H RESTORE STATUS
0022 BO 2F 169 BCS PRINTO BRANCH AROUND INITS IF SOFT ENTRY
170 *
171 * DEFAULT INITS FOR 1-ST ENTRY
172 *
0024 A9 02 173 INITAL LDA #502 SET OUTPUT VECTOR TO POINT
0026 85 36 174 STA $36 TO THE SOFT ENTRY
0028 4A 175 LSR H
0029 4A 176 LSR ; LDA ZERO AND SET CARRY
002A 99 83 CO 177 STA CRB,Y ASSURE ADDRESSING DDRB
178 * STA DATA,X DATA WILL BE ACTIVE POSITIVE
002D 9D 38 07 179 STA COLUMN,X WE START AT THE BEGINNING
0030 9D B8 06 180 STA LINE, X OF LINE ZERO,

PiF1-3



uu33
0036

0039
003B
003E

0041
0044

0047
0049

004C
004E
0051

0053
0056
0059
005B
005D
0060

0062
0065
0067
0068
006B
006D

006F
0070
0071
0073

0075
0078
007A
007C
007C
0080

U
9D

A9
9D
9D

99
9D

A9
99

A9
9D
A9

8D
BD
c9
FO
DD
BO

DD

68
2C
DO
FO

18
08
A9
DO

DD
90
C5

90
68

38
B8

FF
38
B8

82
38

3C
83

3A
B8
80

78
38
FF
36
38
0D

B8
OE

83
14
01

0D
20

38
02
24
20
OF

Uo
03

04
04

co
06

co

05

04
07

04

04

FD

05

181
182
183
184
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
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240

blA INDENT,X NO INDENTING ON LEFT

STA MODE, X MONITOR VIDEO IS ENABLED AND
* AUTO LINE FEED IS DISABLED

LDA #SFF DEFAULT WINDOW IS SET TO

STA  WINDOW,X 255 TO DEFEAT AUTO CR GENERATION

STA MARGIN,X NO MARGIN FORMATTING. .
* SET UP DATA DIRECTION REG. FOR

STA DDRB, Y ALL BITS AS OUTPUT.

STA DATA, X DATA WILL BE ACTIVE NEGATIVE.

$34 - POS STROBE, NEG ACK OR BUSY
$3E - NEG STROBE, POS ACK OR BUSY "
$3C - NEG STROBE, NEG ACK OR BUSY "
LDA #$3C
STA CRB,Y

* % ¥ ¥

LDA #$3A PAGE LENGTH IS 59 LINES
STA PAGE, X FOR ABOUT 11.5" PAPER,
LDA #$80 SET INIT FLAG TRUE

NORMAL PATH FOR OUTPUT. TEST FOR WINDOW WIDTH
EXCEEDED, FOR RIGHT MARGIN FORMATTING, AND FOR TAB
GENERATION IN THAT ORDER UNLESS COLUMN OVERFLOWED. -

* ¥ % %

*

PRINTO STA INITF
PRINT1 LDA COLUMN, X

CMP #$FF 1-ST CHECK FOR COLUMN OVERFLOW.
BEQ SKIP2 YES - SKIP ALL FURTHER TESTS.
CMP WINDOW, X CHECK FOR WINDOW EXCEEDED

BCS WNDCR YES - GO GENERATE A CARR. RET.

*
* CODE TO GENERATE A CR IN PLACE OF THE
* FIRST BLANK CHAR AFTER THE USER-SPECIFIED
* MARGIN IS EXCEEDED.
*
FMTTST CMP  MARGIN,X PAST MARGIN?
BCC  TABTST NO, GO CHECK FOR TAB
PLA  ; YES, TEST FOR A
BIT  $FD83 BLANK CHARACTER.
BNE  NOTAB IF SO, GO GENERATE
BEQ  FMTCR A CR AND DROP THE BLANK
*
*
WNDCR CLC
FMTCR PHP
PAGCR LDA  #$0D
BNE  OUT2

*
khkkkkkkhkkhkhkkhkhkhkkhkhkhkkkkkhkkkXshdhkk X kA kdhARFxxhkhhkhh%x

*
* CHECK FOR LEFT-MARGI1i DPPADRDING REGUIPED

* AND FOR BASIC TAB GI* “CHIIA PRI FORMATTING.
*
TABTST CMP INDENT, X
BCC SPGEI! oo innpre (LEPT BARGIN) OR
cmMp MONCH Pl MONCH T8 GREATER THAN COLUMBN
SPGEN LDA $s20 CLHERATE SPACES TO CATCH UP T0
BCC THCCO], T AARASTC TAR FORATTTNG)
PLA

INITIALIZE THE PIA FOR DEFAULT OPERATION - MANUAL STROBE
$36 - POS STROBE, POS ACK OR BUSY (TRAILING EDGE SENSED)



0081 2C 58 FF 241 NOTAB BIT IORTS

0084 FO OE 242 BEQ ouT DON'T BUMP POINTERS IF CNTRL
0086 48 243 PHA
0087 BD B8 03 244 LDA MODE, X MAINTAIN MONCH IF IN NOVID
008A 10 02 245 BPL SKIP1 MODE SO THAT BASIC COMMA
008C E6 24 , 246 INC [AONCH FORMATTING WILL STILL WORK
O08E 68 247 SKIP1 PLA
008F FE 38 07 248 INCCOL INC COLUMN, X BUMP THE COLUMN COUNTER
249 *
0092 FO FE 250 BEQ * FAKE BRANCH TO HIDE THE PLA
251 ORG *-1 INSTRUCTION FROM THE
252 OBJ *+$5200 FALL-THRU PATH.
253 *
0093 68 254 SKIP2 PLA GET CHAR WHEN COLUMN=255
255 *
256 *
0094 08 257 outT PHP
0095 48 258 0UT2 PHA
259 * DON'T WAIT FOR PRINTER
0096 AD 78 04 260 LDA INITF IF THIS IS THE FIRST TIME
0099 30 08 261 BMI PRINT2 THROUGH THE CODE. (THERE
262 * WAS NO PREV. CHAR TO ACK.)
263 *
009B B9 83 CO 264 PLOOP LDA CRB,Y CHECK BUSY/ACK FLAG (BIT 7)
009E 10 FB 265 BPL PLOOP AND LOOP UNTIL IT IS SET.
266 *
00AO0 B9 82 CO 267 LDA ORB,Y RESET FLAG BIT,
268 *
269 * O.K., TO TRANSFER THE CHARACTER NOW. IF IN
270 * SLOT ONE USE AN ABSOLUTE STORE RATHER THAN
271 * AN INDEXED STORE IN CASE OF HANDSHAKE PROBLEMS
00A3 68 272 PRINT2 PLA ;
00A4 48 273 PHA ; GET THE CHAR AND INVERT IT IFF
00A5 5D 38 06 274 EOR DATA, X PERIPHERAL USES ACTIVE NEGATIVE
00A8 CO 10 275 CpPY #$10
00AA DO 05 276 BNE INDXD
00AC 8D 92 CO 277 STA ORB+$10
OCAF FO 03 278 BEQ STRBCH
00B1 99 82 CO 279 INDXD STA ORB,Y
280 *

281 * GENERATE A STROBE SIGNAL ON CB2 TO SIGNAL PRESENCE
282 * OF THE CHARACTER ON THE OUTPUT PORT

283 *
00B4 B9 83 CO 284 STRBCH LDA CRB,Y ;
00B7 49 08 285 EOR #$08 : ISSUE THE STROBE (POS OR NEG
00BY9 99 83 CO 286 STA CRB, Y : DEPENDING ON FLAG) WITHOUT
00BC 49 08 287 EOR #$08 i CHANGING THE OTHER CONTROL BITS
00BE 99 83 CO 288 STA CRB,Y ;
289 *
00C1 68 290 SKIPO PLA
00C2 49 0D 291 EOR #$0D CHECK FOR CR
00C4 FO 12 292 BEQ CRCODE
00C6 28 293 EXIT PLP
00C7 90 8D 294 BCC PRINTI1 GO BACK FOR THE REAL CHAR IF
295 * THIS WAS A GENERATED TAB OR CR.
00C9 BD B8 03 296 LDA MODE, X SKIP JUMP TO MONITOR COUT ROUTINE
297 * IF NOVID FLAG IS SET.
00CC O0A 298 ASL
00CD 68 299 DONE2 PLA ; RESTORE REGS &

00CE AA 300 TAX ; EITHER JUMP TO



Vuur

00DO
00D1

00D2
00D4

00D7

00D8
00DB
00DD
00EO
00E3
00ES
00E7
00E9

00EC
00EE
00F1
00F3
00F6
00F7
00F8
00FA
00FC

--- END ASSEMBLY ---

oY
A8
68

BO
4C

60

BD
FO
FE
FD
10
49
DO
9D

A9
9D
85
BD
0A
0A
90
A9
DO

03
FO

B8
OF
B8
B8
07
F8
88
B8

00
38
24
B8

cC
0A
97

FD

05

06
06

06

07
03

TOTAL ERRORS:

JulL
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337

PLA
TAY
PLA

* CARRY SET
BCS
JMP

*

RETURN RTS
*

; PMUNITUR & 1/0U

: ROUTINE OR RTS

H BACK TO CALLER

MEANS NOVID MODE - BYPASS MONITOR ROUTINE

RETURN
CouTl

* END-OF-LINE REACHED, CHECK FOR END-OF~PAGE
* IF PAGE>0 AND DO A FORM FEED IF NECCESARY.

*

CRCODE LDA PAGE, X
BEQ RESET
INC LINE, X
SBC LINE, X
BPL RESET
EOR #SF8
BNE PAGCR
STA LINE,X

*

*

*

*

*

*

RESET LDA #5500
STA COLUMN, X
STA MONCH
LDA MODE, X
ASL H
ASL ;
BCC EXIT
LDA #s0A
BNE OUuT2

*

* END

OPTION DEFEATED

BUMP LINE COUNTER

GET PAGE LEN - LINE #
NOT YET

FINISHED DOING FORM
FEED? NO, DO A CR.
YES, ZERO LINE COUNTER

ZERO THE COLUMN AND MONCH POINTERS AND OPTIONALLY
GENERATE A LINE FEED (DEFAULT IS NCO AUTOMATIC LF).
IF CR WAS GENERATED, THE ACTUAL CHR WILL BE OUTPUT
AFTER THE LF - ELSE WE WILL RETURN AFTER LF.

PUTS AUTOLF FLAG IN CARRY

"o wme wo
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TYPE:

MODE

B7
B6

WINDOW

MARGIN

INDENT

PAGE

DATA

¥k %k b ok ok ok ok ok Ok % R % R R b ok % ok % % ok 3 % % ok ok H F % % %k % O % ok % B ¥ o o % % o H % ok ¥ o % H % % ¥ * ¥ ¥ *

F

*
*
*
*
*
*
*
*
*
*
WRITTEN BY FRED VILES *
*
*
*
*
*
*
*
*
*
*

PARALLEL PRINTER
INTERFACE F IRNMWARE

FO-2

NEGATIVE DATA
NEGATIVE STROBLE
POSITIVE ACKNOWLEDGE

SEPTEMBER 10, 1979

VERSION 4.0
DECEMBER 1, 1980

COPYRIGHT 1979 BY
SSM MICROCOHNPUTER PRODUCTS
ALL RIGHTS RESERVED

kkkkkkkkkkkkhkdhkhkhkkhkxkhkhkhkxhkkkhkkk

CONTAINS TWO STATUS FLAGS IN THE HIGH ORDER TWO
BITS WHICH SELECT THE OPTIONAL AUTO-LINE FEED
AND VIDEO-DISABLED MODES OF OPERATION.

SELECTS NOVID MODE (APPLE VIDEO DISABLED) WHEN
SET (1), DEFAULTS TO 0 (OFF)

SELECTS AUTOLF MODE WHEN SET (1), DEFAULT IS 0.

/. CARRIAGE RETURN WILL BE OUTPUT AUTOMATICALLY
WHEN ANY LINE EXCEEDS THIS VALUE. MAY BE USED
TO CAUSE 'WRAP-AROUND' WHEN THE PRINTER'S

LINE LENGTH IS EXCEEDED IF THE PRINTER ITSELF

CAN'T DO IT, OR WHEN NARROW PAPER IS USED ON

A WIDER CARRIAGE. DEFAULT IS 255,

A6 CR WILL BE OUTPUT IN PLACE OF THE FIRST BLANK
PRINTED AFTER LINE LENGTH EXCEEDS THIS VALUE.
CAN BE USED TO FORMAT LISTINGS SUCH THAT WORDS
ARE NOT SPLIT BETWEEN LINES. DEFAULT IS 255.

THE FIRST CHARACTER OF EACH LINE IS INDENTED
(PADDED WITH BLANKS ON THE LEFT) BY THIS NUMBER

A 'FORMFEED' (SEVEN BLANK LINES) WILL BE OUTPUT
AFTER EACH 'PAGE' (THL NUMBER OF LINES GIVEN

BY THIS VALUE) HAS BEEN PRINTED. SETTING PAGE
TO ZERO DEFEATS FORM FLEED. DEFAULT IS 58 FOR

A PPAGE OF 11.5 INCHES ON MOST PRINTERS.

— COHNTAINS A VALUE TO BJ: EXCLUSIVE-OR'ED WITH THE

CHAR BEFORE IT IS TRANSMITTED. SET TO $00 FOR
PCGSITIVE GOING DATA, OR TO $FF FOR NEGATIVE
GOING DATA. NOTE - TIiE USER CAN SET DATA

TO $80 OR $7F INSTEAD TO FORCE THE HIGH

OKDER DATA BIT TO BE 'l' INSTEAD OF '0'

Pi2-1



100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120

*

MODE EQU $3B8
WINDOW EQU $438
MARGIN EQU $4B8

478+N:?? POKE 1144+N,??
4F8+N:?? POKE 1272+N,??
578+N:?2? POKE 1400+N,??

L B W S P

INDENT EQU  $538 5F8+N:??  POKE 1528+N,??
PAGE EQU  $5B8 678+N:??  POKE 1656+N,??
DATA EQU  $638 6F8+N:??  POKE 1784+N,??
*

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

*

* THE FOLLOWING COUNTERS AND FLAGS ARE USED

* INTERNALLY AND SHOULD NOT BE ALTERED BY

* THE USER.

*

* COLUMN - PRINTER COLUMN COUNTER (NUMBER

* OF CHARS OUTPUT SINCE LAST

* CARRIAGE RETURN)

*

* LINE - CURRENT PRINTER LINE NUMBER

* (NUMBER OF CR'S OUTPUT SINCE

* THE LAST FORM FEED)

*

*

* INITF - THIS FLAG IS USED TO AVOID GETTING HUNG
* UP IN THE 'WAIT FOR ACKNOWLEDGE' LOOP
* ON THE INITIALIZATION ENTRY.

*

LINE EQU  $6B8

COLUMN EQU  §$738

INITF EQU  $478

*

* ADDR OF THE MONITOR'S CURRENT
* HORIZONTAL CURSOR POSITION
*

MONCH EQU $24
*

* MONITOR ENTRIES USED

* COUT1 - THE OUTPUT ROUTINE

* IORTS - DOES AN IMMEDIATE RTS
*

COUT1 EQU $FDFO

IORTS EQU SFF58
*

($C080+$N0O) IS THE A-SIDE DATA DIRECTION REG. (DDRA)
IF CRA BIT 2 IS "1", AND IS THE A-SIDE OUTPUT REG.
(ORA) IF CRA2 IS "O"

($C081+$N0) IS THE A-SIDE CONTROL REGISTER (CRA).

($C082+$N0) AND ($SCO083+$NO) ARE THE CORRESPONDING B-SIDE
REG. ADDRESSES

* % % * ¥ ¥ *

*

DDRA EQU $C080
ORA EQU $C080
CRA EQU $C081
DDRB EQU $C082
ORB EQU $C082

CRB EQU $C083
*

*
*

PF2-2



12] kkkkkkkkkkkkkkkkhkkkhkk

122 * *
123 ORG $00 *
124 OBJ $5200 *
125 * *

126 hkkkhkhkhkkkhkkkkhokkkhkkrhkhkkkkkkhkkhhkhhkhhkdk
127 khkkhkhkkkkkkhkkkhhkhkhkhkhhkhhkhkkhkhkhhkhhkkhkk

128 *

129 * PR#N OR N CNTRL-P ENTRY, MONITOR DESTORYS
130 * LINK ADDR ALREADY IN $36,$37 HEX

oo 131 *
0000 18 132 -ENTO CLC * INDICATE INITIALIZATION ENTRY
0001 BO FE 133 BCS * . MASK THE SEC
134 ORG  *-1
135 OBJ *+$5200
136 *
137 * SOFT ENTRY PRINT VECTOR
138 *
0002 38 139 ENTW SEC H NORMAL PRINT ENTRY POINT
0003 48 140 PHA H SAVE THE
0004 98 141 TYA H REGISTERS
0005 48 142 PHA ; ON THE
0006 8A 143 TXA H STACK
0007 48 144 PHA $
0008 78 145 SEI H STACK PROCESSING
0009 20 58 FF 146 JSR IORTS MUST NOT BE
000C BA 147 TSX ; INTERUPTED.
000D 68 148 PLA $
00CE 68 149 PLA ? RETRIEVE CHAR
000F 68 150 PLA H FROM UNDER STACK
0010 A8 151 TAY : INTO REG Y AND
0011 CA 152 DEX H GET $CN FROM
0012 9A 153 TXS H ABOVE STACK (RTS
0013 68 154 PLA H LEFT IT THERE) -
0014 AA 155 TAX H WITHOUT HARMING
0015 58 156 CLI ; CONTENTS
0016 98 157 TYA $
0017 29 7F 158 AND #STF FORCE B7 TO ZERO
0019 48 159 PHA ; SAVE CHAR
001A 08 160 PHP ; SAVE STATUS
161 * GET $NO INTO REG Y
001B 8A 162 TXA $
001C OA 163 ASL
001D OA ' 164 ASL
001E OA 165 ASL
001F OA 166 ASL
0020 A8 167 TAY $
0021 28 168 PLP H RESTORE STATUS
0022 BO 2F 169 BCS PRINTO BRANCH AROUND INITS IF SOFT ENTRY
170 *
171 * DEFAULT INITS FOR 1-ST ENTRY
172 *
0024 A9 02 173 INITAL LDA 502 SET OUTPUT VECTOR TO POINT
0026 85 36 174 STA $36 TO THE SOFT ENTRY
0028 4A 175 LSR ;
0029 4A 176 LSR ; LDA ZERO AND SET CARRY
002A 99 83 CO 177 STA CRB,Y ASSURE ADDRESSING DDRB
178 * STA DATA,X DATA WILL BE ACTIVE POSITIVE
002D 9D 38 07 179 STA COLUMN,X WE START AT THE BEGINNING
0030 9D B8 06 1€0 STA LINE, X OF LINE ZERO,

PI2-3



0033 9D 38 05 181 STA INDENT,X NO INDENTING ON LEFT
0036 9D B8 03 182 STA MODE, X MONITOR VIDEO IS ENABLED AND
183 * AUTO LINE FEED IS DISABLED
0039 A9 FF 184 LDA #SFF DEFAULT WINDOW IS SET TO
003B 9D 38 04 185 ~ STA WINDOW,X 255 TO DEFEAT AUTO CR GENERATION
003E 9D B8 0 .86 STA MARGIN,X NO MARGIN FORMATTING.
187 * SET UP DATA DIRECTION REG. FOR
6041 99 82 CO 188 STA DDRB, Y ALL BITS AS OUTPUT.
3044 9D 38 06 189 STA DATA,X DATA WILL BE ACTIVE NEGATIVE.
190 * INITIALIZE THE PIA FOR DEFAULT OPERATION - MANUAL STROBE
191 * $36 - POS STROBE, POS ACK OR BUSY (TRAILING EDGE SENSED)
192 * $34 - POS STROBE, NEG ACK OR BUSY "
193 * $3E - NEG STROBE, POS ACK OR BUSY "
194 * $3C - NEG STROBE, NEG ACK OR BUSY "
0047 A9 3E 195 LDA #$3E
0049 99 83 CO 196 STA CRB,Y
197 *
G04C A9 3A 198 LDA #$3A PAGE LENGTH IS 59 LINES
004E 9D B8 05 199 STA PAGE, X FOR ABOUT 11.5" PAPER.
0051 A9 80 200 LDA #80 SET INIT FLAG TRUE
201 *
202 * NORMAL PATH FOR OUTPUT. TEST FOR WINDOW WIDTH
203 * EXCEEDED, FOR RIGHT MARGIN FORMATTING, AND FOR TAB
204 * GENERATION IN THAT ORDER UNLESS COLUMN OVERFLOWED.
205 *

0053 8D 78 04 206 PRINTO STA INITF
0056 BD 38 07 207 PRINT1 LDA COLUMN, X

0059 C9 FF 208 CMP  #$FF 1-ST CHECK FOR COLUMN OVERFLOW.
005B FO 36 209 BEQ  SKIP2 YES - SKIP ALL FURTHER TESTS.
005D DD 38 04 210 CMP WINDOW,X CHECK FOR WINDOW EXCEEDED
0060 BO OD 211 BCS  WNDCR YES - GO GENERATE A CARR. RET.
212 *
213 * CODE TO GENERATE A CR IN PLACE OF THE
214 * FIRST BLANK CHAR AFTER THE USER-SPECIFIED
215 * MARGIN IS EXCEEDED.
216 *
0062 DD B8 04 217 FMTTST CMP  MARGIN,X  PAST MARGIN?
0065 90 OE 218 BCC  TABTST NO, GO CHECK FOR TAB
0067 68 219 PLA YES, TEST FOR A
0068 2C 83 FD 220 BIT  $FD83 BLANK CHARACTER.
006B DO 14 221 BNE  NOTAB IF SO, GO GENERATE
006D FO 01 222 BEQ  FMTCR A CR AND DROP THE BLANK
223 *
224 *
006F 18 225 WNDCR CLC
0070 08 226 FMTCR PHP
0071 A9 OD 227 PAGCR LDA  #$0D
0073 DO 20 228 BNE  OUT2
229 *
230 *********************************************
231 *

232 * CHECK FOR LEFT-MARGIN PPADDING REQUIRED
233 * AND FOR BASIC TAB OR COMMA PRINT FORMATTING.

234 *
0075 DD 38 05 235 TABTST CMP INDENT, X
0078 90 02 236 BCC SPGEN IF INDENT (LEFT MARGIN) OR
007A C5 24 237 ‘ CMP MONCH IF MONCH IS GREATER THAN COLUMN
007C A9 20 238 SPGEN LDA #$20 GENERATE SPACES TO CATCH UP TO
007E 90 OF 239 BCC INCCOL IT (BASIC TAB FORMATTING)
0080 68 240 PLA

PF2-4



00CF 68 301 PLA MONITOR'S I/0

00D0 A8 302 TAY H ROUTINE OR RTS
00D1 68 303 PLA ; BACK TO CALLER
- 304 * CARRY SET MEANS NOVID MODE - BYPASS MONITOR ROUTINE
D2 BO 03 305 BCS RETURN
00D4 4C FO rix 306 JMP CouTl
307 *
00D7 60 308 RETURN RTS
309 *

310 * END-OF-LINE REACHED. CHECK FOR END-OF-PAGE
311 * 1IF PAGE>0 AND DO A FORM FEED IF NECCESARY.

312 *
00D8 BD B8 05 313 CRCODE LDA  PAGE,X
00DB FO OF 314 BEQ  RESET OPTION DEFEATED
00DD FE B8 06 315 INC LINE,X  BUMP LINE COUNTER
00E0 FD B8 06 316 SBC LINE,X  GET PAGE LEN - LINE #
00E3 10 07 317 BPL  RESET NOT YET
00E5 49 F8 318 EOR  #$F8 FINISHED DOING FORM
00E7 DO 88 319 BNE  PAGCR FEED? NO, DO A CR.
00E9 9D B8 06 320 STA LINE,X  YES, ZERO LINE COUNTER
321 *
322 * ZERO THE COLUMN AND MONCH POINTERS AND OPTIONALLY
323 * GENERATE A LINE FEED (DEFAULT IS NO AUTOMATIC LF).
324 * IF CR WAS GENERATED, THE ACTUAL CHR WILL BE OUTPUT
325 * AFTER THE LF - ELSE WE WILL RETURN AFTER LF.
326 *
00EC A9 00 327 RESET LDA  #500
00EE 9D 38 07 328 STA  COLUMN,X
00F1 85 24 329 STA  MONCH
PAF3 BD B8 03 330 LDA  MODE,X  ;
. 76 O0A 331 ASL ; PUTS AUTOLF FLAG IN CARRY
00F7 0A 332 ASL  ; ;
00F8 90 CC 333 BCC  EXIT
00FA A9 0A 334 LDA  #$0A
00FC DO 97 335 BNE  OUT2
336 *
337 * END

--— END ASSEMBLY ---

TOTAL ERRORS: 00
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0081 2C 58 FF 241 NOTAB BIT IORTS T

0084 FO OE 242 BEQ OUT DON'T BUMP POINTERS IF CNTRL
0086 48 243 PHA
0087 BD B8 03 244 LDA MODE, X i INTAIN MONCH IF IN NOVID
008A 10 02 245 BPL  SKIP1 .2 SO THAT BASIC COMMA
008C E6 24 246 INC  MONCH ~ ATTING WILL STILL WORK -
008E 68 247 SKIP1 PLA
008F FE 38 07 248 INCCOL INC COLUMN,X P THE COLUMN COUNTER
249 *
0092 FO FE 250 BEQ * .~ BRANCH TO HIDE THE PLA
251 ORG  *-1 |/ RUCTION FROM THE
252 OBJ  *+$5200 F7.i,0~THRU PATH.
253 *
0093 68 254 SKIP2 PLA GET CHAR WHEN COLUMN=255
255 *
256 *
0094 08 257 OUT PHP
0095 48 258 OUT2  PHA
259 * DON'T WAIT FOR PRINTER
0096 AD 78 04 260 LDA INITFEF IF THIS IS THE FIRST TIME
0099 30 08 261 BEMI PRINT2 THROUGH THE CODE. (THERE
262 * | WAS NO PREV. CHAR TO ACK.)
- 263 *
009B B9 83 CO 264 PLOOP LDA CRB, Y CHECK BUSY/ACK FLAG (BIT 7)
009E 10 FB 265 BPL PLOOP AND LOOP UNTIL IT IS SET.
266 *
00A0 B9 82 CO 267 LDA  ORB,Y RESET FLAG BIT.
268 *
269 * 0.K. TO TRANSFER THE CHARACTER NOW. IF IN
270 * SLOT ONE USE AN ABSOLUTE STORE RATHER THAN
271 * AN INDEXED STORE IN CASE OF HANDSHAKE PROBLEMS
00A3 68 272 PRINT2 PLA  ; ~
00A4 48 273 PHA H GET THE CHAR AND IMNVERT IT IFF
00A5 5D 38 06 274 EOR DATA, X PERIPHERAL USES ACTIVE NEGATIVE
00A8 CO 10 275 CPY  #510 ,
00AA DO 05 276 BNE TNDXD
00AC 8D 92 CO 277 STA  ORB+$10
00AF FO 03 278 BEQ ¢ "RECH
00B1 99 82 CO 279 INDKD STA ORB,Y
280 *

281 * GENERATE A STROBE SIGNAL ON CB2 TO SIGNAL PRESENCE
282 * OF THE CHARACTER ON TIHE OUTPUT PORT

283 *
00B4 B9 83 CO 284 STRBCH LDA CRB,Y :
00B7 49 08 285 EOR #508 ; ISSUE THE STROBE (POS OR NEG
00B9 99 83 CO 286 STA CRB,Y ; DEPENDING ON FLAG) WITHOUT
00BC 49 08 287 EOR #$08 ; CHANGING THE OTHER CONTROL BITS
OOBE 99 83 CO 288 STA CRB,Y ;
289 *
00C1 68 290 SKIPO PLA
00C2 49 oD 291 EOR #$0D CHECK FOR CR
00C4 FO 12 292 BEQ CRCODE
00Cé6 28 293 EXIT PLP
00C7 90 8D 294 BRCC PRINT1 GO BACK FOR THE REAL CHAR IF
295 * THIS WAS A GENERATED TAB OR CR.
00C9 BD B8 03 296 LDA MODE, X SKIP JUMP 70 MONITOR COUT ROUTINF
297 * IF NOVID FLAG 1S SET. -
00CC 0A 298 ASL
00CD 68 299 DONEZ PLA ; RESTORE REGS &
00CE AA 300 TAX ; FEITHER JUMP TO
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INTERFACE FIRMWARE

*
* PARALLEL PRINTER
*
*

TYPL

MODE

B7
36

WINDOW

HAKGIN

INDENT

PAGE

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*  DATA
*

*

*

*

*

*

P

NEGATIVi.
POSITIVE
NEGATIVE ACKNOWLEDGE

*
*
*
*
*
*
*
*
*
*
WRITTEN BY FRED VILES *
*
*
*
*
*
*
%
*
*
*

i

FG-3
DATA
STROBLL

SEPTEMBER 10, 1979

VERSION 4.0
DECEMBER 1, 1980

COPYRIGHY 197¢ DY
SSIT IIICPOCOUPUTER PRODUCY S
ALL RIGHZE RESERVED

kkkhkkkkkkhkhkkhkkhkkhkhkhhhhkhkxkk*k

COHTAINS TWO STATUS FLAGS IN THE HIGH ORDER TWO
#1T5 WHICH SELECT THE OPTIONAL AUTO-LINE FEED
£l VIDEO-DISABLFED MODES OF OPERATION.

SELECTS NOVID MODY. (APPLE VIDEO DISABLED) WHEN
SLT (1), DEFAULTS TO 0 (OFF)

SLLECTS AUTOLF MODE WHEN SET (1), DEFAULT IS 0.

A CARRIAGE RETURN WILL BE OUTPUT AUTOMATICALLY
L.1El ANY LINE EXCEEDS THIS VALUE. MAY BE USED
‘it CAUSE 'WRAP-AROUND' WHEN THE PRINTER'S

LINE LENGTH IS EXCEEDED IF THE PRINTER ITSELF
CAN'T DO IT, OR WHEN NARROW PAPER IS USED ON

A WIDER CARRIAGE. DEFAULT IS 255,

£ CR WILL BE OUTPUT IN PLACE OF THE FIRST BLANK
PP INTED AFTER LINE LENGTH EXCEEDS THIS VALUE.
“,ti BE USED TO FORMAT LISTINGS SUCH THAT WORDS
AKE NOT SPLIT BETWEEN LINES. DEFAULT IS 255.

THE FIRST CHARACTER OF EACH LINE IS INDENTED
(FADDED WITH BLANKS ON THE LEFT) BY THIS NUMBER

A 'FORMFEED' (SEVEN BLANK LINES) WILL BE OUTPUT
AFTER EACH 'PAGE' (TIE NUMBER OF LINES GIVEN

LY THIS VALUE) HAS BLEN PRINTED. SETTING PAGE
TO ZERO DEFEATS FOR!N FEED. DEFAULT IS 58 FOR

A PAGE OF 11.5 INCHIS ON MOST PRINTERS.

- CONTAIMS A VALUE 70 BL EXCLUSIVE-OR'ED WITH THE

CHAR BEFORE IT IS TRANSMITTED. SET TO $00 FOR
POSITIVE GOING DATA, OR TO S$SFF FOR NEGATIVE
GOTHNG DATA. NOTE - THE USER CAN SET DATA

10 380 OR $7F INSTEAD TO FORCE THE HIGH

GRDIR DATA BIT TO BI: '1' INSTEAD OF 'Q'

PI3-1



61 *

62 MODE EQU $3B8
63 WINDOW EQU $438
64 MARGIN EQU $4B8
65 INDENT EQU $538
66 PAGE EQU $5B8
67 DATA EQU $638
68 *

478+N:??  POKE 1144+N,??
4F8+N:2??  POKE 1272+N,?2?
578+N:??  POKE 1400+N,??
5F8+N:??  POKE 1528+N,??
678+N:??  POKE 1656+N,?2?
6F8+N:2?  POKE 1784+N,??

69 * * * *x x *x * *x *x *x * %
70 *

71 * THE FOLLOWING COUNTERS AND FLAGS ARE USED

72 * INTERNALLY AND SHOULD NOT BE ALTERED BY

73 * THE USER.

74 *

75 * COLUMN - PRINTER COLUMN COUNTER (NUMBER

76 * OF CHARS OUTPUT SINCE LAST

77 * CARRIAGE RETURN)

78 *

79 * LINE — CURRENT PRINTER LINE NUMBER

80 * (NUMBER OF CR'S OUTPUT SINCE

81 * THE LAST FORM FEED)

82 *

83 *

84 * INITF - THIS FLAG IS USED TO AVOID GETTING HUNG
g5 * UP IN THE 'WAIT FOR ACKNOWLEDGE' LOQOP
86 * ON THE INITIALIZATION ENTRY.

87 *

88 LINE EQU $6B8

89 COLUMN EQU $738

90 INITF EQU $478

91 *

92 * ADDR OF THE MONITOR'S CURRENT

93 * HORIZONTAL CURSOR POSITION

94 *

95 MONCH EQU $24

96 *

97 * MONITOR ENTRIES USED

98 * COUT1 - THE OUTPUT ROUTINE

99 * IORTS - DOES AN IMMEDIATE RTS
100 *

101 CcouTl EQU $FDFO
102 IORTS EQU $FF58

103 *

104 *

105 * ($C080+$NO) IS THE A-SIDE DATA DIRECTION REG. (DDRA)

106 * IF CRA BIT 2 IS "1", AND IS THE A-SIDE OUTPUT REG.

107 * (ORA) IF CRA2 Is "O"

108 * ($C081+$N0) IS THE A-SIDE CONTROL REGISTER (CRA).

109 * ($C082+$N0O) AND ($C083+$N0O) ARE THE CORRESPONDING B-SIDE
110 * REG. ADDRESSES

111 *

112 DDRA EQU $C080
113 ORA EQU $C080
114 CRA EQU $C081
115 DDRB EQU $C082

116 ORB EQU $C082
117 CRB EQU $C082
118 *
119 *

120 *

P1%.. 2
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122 * *
123 ORG  $00 *
1.4 OBJ  $5200  *
ll;f') * *

I 12(, hkikkkkkrhkkkirnnkkAhkkkhkkhkkhkhkkkddkhhhkkkhkikkkk
127 khkhkhkkxkkhkkkhkkhkkhhkhrAkkhkkkkdhdhkhkhkhkhkhkkkkkk
128 *

129 * PR#N OR N CHTRL-P EITRY. MONITOR DESTORYS
130 * LINK ADDR ALREADY iN $36,$37 HEX

131 *
0000 18 | 132 ENTO CLC * INDICATE INITIALIZATION ENTRY
0001 BO FE 133 BCS  * MASK THE SEC
134 ORG  *-1
135 OBJ  *+$5200
136 *
137 *  SOFT ENTRY PRINT VECTOR
138 *
0002 38 139 ENTW SEC NORMAL PRINT ENTRY POINT
0003 48 140 PHA SAVE THE
0004 98 141 TYA REGISTERS
0005 48 142 PHA  ; ON THE
0006 8A 143 TXH  ; STACK
0007 48 144 PHA  $
0008 78 145 SEI  ; STACK PROCESSTHNG
0009 20 58 FF 146 JSR  IORTS MUST NOT BE
000C BA 147 TSX  ; INTERUPTED.
000D 68 148 PLA  §
000E 68 149 PLA RETRIEVE CHAK
000F 68 150 PLA FROM UNDER STACK
0010 A8 151 TAY INTO REG Y ALD
J11 CA 152 DEX ; GET SCIN FROM
0012 9A 153 TXS ABOVE STACK (RTS
0013 68 154 PLA LEFT IT THERE) -
0014 AA 155 TAX : WITHOUT HARMING
0015 58 156 CLI ; CONTENTS
0016 98 157 TYA S
0017 29 7F 158 AND  #$7F  FORCE B7 TO ZERO
0019 48 159 PHA  ; SAVE CHAR
001A 08 160 PHP SAVE STATUS
161 * GET $NO INTO REG Y
001B 8A 162 TXA  $
001C 0A 163 ASL
001D 0A 164 ASL
001E 0A 165 ASL
001F 0A 166 ASL
0020 A8 - 167 TAY  §
0021 28 | 168 PLP RESTORE STATUS
0022 BO 2F 169 BCS  PKINTO  BRANCH AROUND INITS IF SOFT ENTRY
170 *
171 * DEFAULT INIT?TS FOR 1-ST ENTRY
172 *
0024 A9 02 173 INITAL LDA #5502 SET OUTPUT VECTOR TO POINT
0026 85 36 174 STA $36 TO THE SOFT ENTRY
0028 4A 175 LSR
0029 4A 176 LSR ; LDA ZERO AND SET CARRY
~92A 99 83 CO 177 STA CRB, Y ASSURE ANDDRESSING DDRB
178 * STA DATA,X DATA WILL BE ACTIVE POSITIVE
002D 9D 38 07 179 STA COLUMN,X WE START AT THE BEGINNING
0030 9D B8 06 180 STA LIMNE,X OF LINE ZERO.
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0033
0036

0039
003B
003E

0041
0044

0047
0049

004C
004E
0051

0053
0056
0059
005B
005D
0060

0062
0065
0067
0068
006B
006D

006F
0070
0071
0073

0075
0078
007A
607¢C
007E
0080

9D
9D

A9
9D
9D

89
oD

A9
99

A9
9D
A9

8D
BD
C9
FO
DD
BO

DD
90
68
2C
DO
FO

18
08
A9
DO

DD
90
C5
A9
90
68

38
B8

FF
38
B8

82
38

34
83

3A
B8
80

78
38
FF
36
38
0D

B8
0E

83
14
01

0D
20

38
02

20
OF

co

05

04
07

04

04

FD

05

181
182
183
184
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
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240

NO INDENTING ON LEFT

MONITOR VIDEO IS ENABLED AND
AUTO LINE FEED IS DISABLED
DEFAULT WINDOW IS SET TO

255 TO DEFEAT AUTO CR GENERATION
NO MARGIN FORMATTING.

SET UP DATA DIRECTION REG. FOR
ALL BITS AS OUTPUT.

DATA WILL BE ACTIVE NEGATIVE.

~

INITIALIZE THE PIA FOR DEFAULT OPERATION - MANUAL STROBE

POS ACK OR BUSY (TRAILING EDGE SENSED)

NEG ACK OR BUSY "
POS ACK OR BUSY "
NEG ACK OR BUSY "

PAGE LENGTH IS 59 LINES
FOR ABOUT 11.5" PAPER.
SET INIT FLAG TRUE

NORMAL PATH FOR OUTPUT. TEST FOR WINDOW WIDTH

T MARGIN FORMATTING, AND FOR TAB

GENERATION IN THAT ORDER UNLESS COLUMN OVERFLOWED.

1-ST CHECK FOR COLUMN OVERFLOW.

YES - SKIP ALL FURTHER TESTS.

CHECK FOR WINDOW EXCEEDED

YES - GO GENERATE A CARR. RET. ~7

CODE TO GENERATE A CR IN PLACE OF THE
FIRST BLANK CHAR AFTER THE USER-SPECIFIED

PAST MARGIN?

NO, GO CHECK FOR TAB
YES, TEST FOR A

BLANK CHARACTER.

IF SO, GO GENERATE

A CR AND DROP THE BLANK

STA INDENT, X
STA MODE, X
*
LDA #SFF
STA WINDOW, X
STA MARGIN, X
*
STA DDRB, Y
STA DATA, X
*
* $36 - POS STROBE,
* $34 - POS STROBE,
* $3E - NEG STROBE,
* $3C - NEG STROBE,
LDA #s34
STA CRB,Y
*
LDA #S3A
STA PAGE, X
LDA #580
*
*
* EXCEEDED, FOR RIGH
*
*
PRINTO STA INITF
PRINT1 LDA COLUMN, X
CMP #SFF
BEQ SKIP2
CMP WINDOW, X
BCS WNDCR
*
*
*
* MARGIN IS EXCEEDED.
*
FMTTST CMP MARGIN, X
BCC TABTST
PLA ;
BIT $FD83
BNE NOTAB
BEQ FMTCR
*
*
WNDCR CLC
FMTCR PHP
PAGCR LDA #3$0D
BNE ouT2

*

khkkkkkkhkkhkhkhkhkhhhhkkkhkhkhkhkhkkkkkhkkkhkhkkhkkkhkhkhhhkkkk

*

* CHECK FOR LEFT-MARGIN PPADDING REQUIRED
* AND FOR BASIC TAB OR COMMA PRINT FORMATTING.

*

TABTST CMP
BCC
CMP
SPGEN LDA
BCC
PLA

INDENT, X
SPGEN
MONCH
#$20
INCCOL

PF3-4

IF INDENT (LEFT MARGIN) OR

IF MONCH IS GREATER THAN COLUMN ~
GENERATE SPACES TO CATCH UP TO

IT (BASIC TAB FORMATTING)



0081
0084
0086
0087
008A

708C
L08E
008F

0092

0093

0094
0095

0096
0099

009B
009E

00AO

77 0A3
00A4
00A5
00A8
00AA
00AC
00AF
00B1

00B4
00B7
00B9
00BC
O00BE

00C1
00c2
00C4
00Cé6
00cC7

00C9
4,0CC

00CD
O00CE

20
FO
48
BD
10
E6
68
FE

FO

68

08
48

AD
30

B9
10

B9

68
48
5D
Cco
DO
8D
FO
99

B9
49
99
49
99

68
49
FO
28
90

BD
oA

68
AA

58
OE

B8
02
24

38

FE

78
08

83
FB

82

38
10
05
92
03
82

83
08
83
08
83

0D
12
8D

B8

FF

03

07

04

co

Co

co

co

co
Co

Cco

03

241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
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

NOTAB BIT
BEQ
PHA
LDA
BPL
INC
SKIP1l PLA
INCCOL INC
*

BEQ
ORG

OBJ
*

SKIP2 PLA
*

*

OouT PHP
ouT2 PHA
*

LDA
BMI
PLOOP LDA
BPL

LDA

* * X *

PRINT2 PLA
PHA
EOR
CPY
BNE
STA
BEQ

INDXD STA
*

* GENERATE

*  OF THE
*
STRBCH LDA
EOR
STA
EOR
STA
*
SKIPO PLA
FOI
B
EXLT PLE
LCC
*
LDA
*
ASL
DONE2 PLA
TAX

1ORTS
ouT

MODE, ¥

SKIP1
[MONCH

COLUMN, >

*

*-1
*+§5200

bui'lT BUMP POINTERS IF CNTRL

MAINTATN MONCH IF IN NOVID
MODE SO THAT BASIC COMMA
FORMATTING WILL STILL WORK

BUMP THE COLUMN COUNTER

FAKE BRANCH TO HIDE THE PLA
INSTRUCTION FROM THE
FALL-THRU PATH.

GET CHAR WHEN COLUMN=255

INITF
PRINT2

CRB,Y
PLOOP

ORB,Y

DON'T WAIT FOR PRINTER

IF THIS IS THE FIRST TIME
THROUGH THE CODE. (THERE
WAS NO PREV. CHAR TO ACK.)

CHECK BUSY/ACK FLAG (BIT 7)
AND LOOP UNTIL IT IS SET.

RESET FLAG BIT.

O.K. TO TRANSFER THE CHARACTER NOW. IF IN
SLOT ONE USE AN ABSOLUTE STORE RATHER THAN
AN INDEX

ED STORE IN CASE OF HANDSHAKE PROBLEMS

’

DATA , X
$s10
INDXD
ORB+$10
STRBCH
ORB,Y

GET THE CHAR AND INVERT IT IFF
PERIPHERAL USES ACTIVE NEGATIVE

N STROBE STGNAL ON CB2 TO SIGNAL PRESENCE

CHARACTER ON THE GUTPUT PORT

CRB,Y ;
s08 ;  ISSUE THE STROBE (POS OR NEG
CRB,Y ; DEPENDINMG ON FLAG) WITHOUT
#$08 ; CHANGING THE OTHER CONTROL BITS
CRB,Y :
FSOD CHECK FOR CIRR
¢ RCOLE
PRI GO BACK I'ok i REAL CHAR IF
THIS WAS A GENERATED TAB OR CR.
HODE , X SKIP JUMP TO MONITOR COUT ROUTINE
IF NOVID FLAG IS SET.
; RESTORE REGS &

H FITHER JUunMP T0
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00CF
00D0o
00D1

00D2
00D4

00D7

00D8
00DB
00DD
00EO
00E3
00E5
00E7
00E9

00EC
OOEE
00F1
O00F3
00F6
00F7
00F8
O0FA
00FC

--- END ASSEMBLY ---

68
A8
68

BO
4C

60

BD
FO
FE
FD
10
49
DO
9D

A9
9D
85
BD
0A
0A
90
A9
DO

03

FO #t

B8
OF
B8
B8
07
F8
88
B8

00
38
24
B8

CcC
oA
97

23
fownt
St

05

06
06

06

07
03

TOTAL ERRORS:

301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337

PLA
TAY
PLA

* CARRY SET
BCS

JMP
*

RETURN RTS
*

we we we

MONITOR'S I1/0
ROUTINE OR RTS
BACK TO CALLER

MEANS NOVID MODE - BYPASS MONITOR ROUTINE

RETURN
COouT1

* END-OF-LINE REACHED. CHECK FOR END-OF-PAGE
* IF PAGE>0 AND DO A FORM FEED IF NECCESARY,

*

CRCODE LDA PAGE, X
BEQ RESET
INC LINE,X
SBC LINE, X
BPL RESET
EOR #SF8
BNE PAGCR
STA LINE, X

*

*

*

* IF CR WAS GENERATED,

*

*

RESET LbA #s00
STA COLUMN, X
STA MONCH
LDA MODE, X
ASL H
ASL :
BCC EXIT
LDA #s0A
BNE ouT2

*

* END

PF3-6

OPTION DEFEATED

BUMP LINE COUNTER

GET PAGE LEN - LINE #
NOT YET

FINISHED DOING FORM
FEED? NO, DO A CR.
YES, ZERO LINE COUNTER

ZERO THE COLUMN AND MONCH POINTERS AND OPTIONALLY
GENERATE A LINE FEED (DEFAULT IS NO AUTOMATIC LF).

THE ACTUAL CHR WILL BE OUTPUT

AFTER THE LF - ELSE WE WILL RETURN AFTER LF,.

PUTS AUTOLF FLAG IN CARRY

~e we “o
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PARALLEL PRINTER
INTERFACE FI1RMWARE

TYPE:

PFO-4

NEGATIVE DATA
POSITIVE STROBE
POSITIVE ACKNOWLEDGE

SEPTEMBER 10, 1979

VERSION 4.0
DECEMBER 1, 19580

COPYRIGHT 1979 BY
SSM MICROCONMPUTER PRODUCTS
ALL RIGHTS RESERVED

MODE

B7
B6

WINDOW

MARGIN

INDENT

PAGE

DATA

*
®
*
*
*
*
*
*
*
*
WRITTEN BY FRED VILES *
*
*
*
*
*
*
*
*
*
*

khkkkkkkkkhhkkkkhkhkhhkhkhkkkhkhkhkhkkkk*

CONTAINS TWO STATUS FLAGS IN THE HIGH ORDER TWO
BITS WHICH SELECT THE OPTIONAL AUTO-LINE FEED
AND VIDEO-DISABLED MODES OF OPERATION,

SELECTS NOVID MODE (APPLE VIDEO DISABLED) WHEN
SET (1), DEFAULTS TO 0 (OFF)

SELECTS AUTOLF MODE WHEN SET (1), DEFAULT IS 0.

A CARRIAGE RETURN WILL BE OUTPUT AUTOMATICALLY
WHEN ANY LINE EXCEEDS THIS VALUE. MAY BE USED
TO CAUSE 'WRAP-AROUND' WHEN THE PRINTER'S

LINE LENGTH IS EXCEEDED IF THE PRINTER ITSELF

CAN'T DO IT, OR WHEN NARROW PAPER IS USED ON

A WIDER CARRIAGE. DEFAULT IS 255,

A CR WILL BE OUTPUT IN PLACE OF THE FIRST BLANK
PRINTED AFTER LINE LENGTH EXCEEDS THIS VALUE.
CAN BE USED TO FORMAT LISTINGS SUCH THAT WORDS
ARE NOT SPLIT BETWEEN LINES. DEFAULT IS 255.

THE FIRST CHARACTER OF EACH LINE IS INDENTED
(PADDED WITH BLANKS ON THE LEFT) BY THIS NUMBER

A 'FORMFEED' (SEVEN BLANK LINES) WILL BE OUTPUT
AFTER EACH 'PAGE' (THE NUMBER OF LINES GIVEN

BY THIS VALUE) HAS BEEN PRINTED. SETTING PAGE
TO ZERO DEFEATS FCORM FEED. DEFAULT IS 58 FOR

A PAGE OF 11.5 INCHES ON MOST PRINTERS.

- CONTAINS A VALUE TO BE EXCLUSIVE-OR'ED WITH THE
CHAR BEFORE IT IS TRANSMITTED. SET TO $00 FOR
POSITIVE GOING DATA, OR TO $FF FOR NEGATIVE
GOINGC DATA. NOTE - THE USER CAN SET DATA
TO $80 OR $7F INSTEAD TO FORCE THE HIGH
ORDER DATA BIT TO BE '1' INSTEAD OF '0'
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61
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
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120

* <+
MODE EQU $3B8 478+N:?? POKE 1144+4N,?2?
WINDOW EQU $438 4F8+4N:?? POKE 1272+N,?2?
MARGIN EQU $4B8 578+N:?? POKE 1400+N,?2?

INDENT EQU $538 5F8+N:?? POKE 1528+N,??
PAGE EQU $5B8 678+N:?? POKE 1656+N,??
DATA EQU $638 6F8+N:?? POKE 1784+N,??

*

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

*

* THE FOLLOWING COUNTERS AND FLAGS ARE USED

* INTERNALLY AND SHOULD NOT BE ALTERED BY

* THE USER.

*

* COLUMN - PRINTER COLUMN COUNTER (NUMBER

* OF CHARS OUTPUT SINCE LAST

* CARRIAGE RETURN)

*

* LINE — CURRENT PRINTER LINE NUMBER

* (NUMBER OF CR'S OUTPUT SINCE

* THE LAST FORM FEED)

*

*

* INITF - THIS FLAG 1S USED TO AVOID GETTING HUNG
* UP IN THE 'WAIT FOR ACKNOWLEDGE' LOOP

* ON THE INITIALIZATION ENTRY.

*

LINE EQU $6B8

COLUMN EQU $738

INITF EQU $478

*

* ADDR OF THE MONITOR'S CURRENT

* HORIZONTAL CURSOR POSITION

*

MONCH EQU $24

*

* MONITOR ENTRIES USED

* COUT1 - THE OUTPUT ROUTINE

* JORTS - DOES AN IMMEDIATE RTS

*

COUT1 EQU SFDFO

IORTS EQU $FF58

*

*

* ($CO080+$10) IS THE A-SIDE DATA DIRECTION REG. (DDRA)
* IF CRA BIT 2 I& "1", AND IS THE A-SIDE OUTPUT REG.
* (ORA) TF CRA2 18 "O"

*  (SCOGI+SN0) 10 TNl A-8iid CONTROL REGISTER (CRA).
x (SCOB245110) ~1 ($C0824511) AR THE CORRESPONDING B-SIDE
* LRG. ADD . LOSTS

*

DDRA LG SCoae

ORA JO SO0

CRA Tt SN

DDRE Foits RSRTTe

ORD [t 0L

CRDB Vo o ~

*
*
*
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122 * *
123 ORG $00 *
124 OBJ $5200 *
125 * *

126 *kkkkkkkkkkkhkkkhkkkkkkkhhkhkhkhkhhhkhhhkdhhhkkkk
127 %kkkkkkkkhkhkhhkhkkkhhhkhhhhkkhhhhhkkkkhhhkkk

128 *
129 * PR#N OR N CNTRL-P ENTRY. MONITOR DESTORYS
130 * LINK ADDR ALREADY IN $36,$37 HEX

131 *
0000 18 132 ENTO CLC * INDICATE INITIALIZATION ENTRY
0001 BO FE 133 BCS * MASK THE SEC
134 ORG *~1
135 OBJ *+$5200
136 *
137 * SOFT ENTRY PRINT VECTOR
138 *
0002 38 139 ENTW SEC H NORMAL PRINT ENTRY POINT
0003 48 140 PHA ; SAVE THE
0004 98 141 TYA H REGISTERS
0005 48 142 PHA H ON THE
0006 8A 143 TXA H STACK
0007 48 144 PHA $
0008 78 145 SEI H STACK PROCESSING
0009 20 58 FF 146 JSR IORTS MUST NOT BE
000C BA 147 TSX H INTERUPTED.
000D 68 148 PLA $
000E 68 149 PLA H RETRIEVE CHAR
O0OF 68 150 PLA ; FROM UNDER STACK
0010 A8 151 TAY ; INTO REG Y AND
0011 cA 152 DEX H GET $CN FROM
0012 9A 153 TXS H ABOVE STACK (RTS
0013 68 154 PLA : LEFT IT THERE) -
0014 AA 155 TAX ; WITHOUT HARMING
0015 58 156 CLI : CONTENTS
0016 98 157 TYA $
0017 29 7F 158 AND #$7F FORCE B7 TO ZERO
0019 48 159 PHA ; SAVE CHAR
001A 08 160 PHP ; SAVE STATUS
161 * GET $NO INTO REG Y
001B 8A 162 TXA $
001C 0A 163 ASL
001D OA 164 ASL
001E OA 165 ASL
001F 0A 166 ASL
0020 A8 167 TAY $
0021 28 168 PLP : RESTORE STATUS
0022 BO 2F 169 BCS PRINTO BRANCH AROUND INITS IF SOFT ENTRY
170 *
171 * DEFAULT INITS FOR 1-ST ENTRY
172 *
0024 A9 02 173 INITAL LDA #5502 SET OUTPUT VECTOR TO POINT
0026 85 36 174 STA $36 TO THE SOFT ENTRY
0028 4A 175 LSR ; :
0029 4A 176 LSR H LDA ZERO AND SET CARRY
002A 99 83 CO 177 STA CRB,Y ASSURE ADDRESSING DDRB
178 * STA DATA,X DATA WILL BE ACTIVE POSITIVE
602D 9D 38 07 179 STA COLUMN,X WE START AT THE BEGINNING
0030 9D B8 06 180 STA LINE,X OF LINE ZERO,
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0047
0049

004c
004E
0051

0053
0056
0059
005B
005D
0060

0062
0065
0067
0068
006B
006D

006F
0070
0071
0073

0075
0078
007A
007cC
007E
0080

A9
99

A9
9D
A9

8L
BD
Cc9
FO
DD
BO

DD
90
68
2C
D¢
FQ

18
08
A%
DO

DD
HC
C5
A9
90
68

38
B&

FF

05
03

38 -
B8

36
83

3A

Bg ¢

80

78
38
FF
36
38
or

B8
OFE

0

35 ¢

02
24
20

oF

1

co

G4
07

04

04

FD

181
182
183
134
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
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240

NO INDENTING ON LEFT

MONITOR VIDEO IS ENABLED AND
AUTO LINE FEED IS DISABLED
DEFAULT WINDOW IS SET TO

255 TO DEFEAT AUTO CR GENERATION
NO MARGIN FORMATTING.

SET UP DATA DIRECTION REG. FOR
ALL BITS AS OUTPUT.

DATA WILL BE ACTIVE NaGATIVE.

INITIALIZE THE PIA FOR DEFAULT OPERATION - MANUAL STROBE

POS ACK OR BUSY (TRAILING EDGE SENSED)

NEG ACK OR BUSY "
POS ACK OR BUSY "
NEG ACK OR BUSY "

PAGE LENGTH IS 59 LINE3
FOR ABOUT 11.5" PAPER.
SET INIT FLAG TRUE

NORMAL PATH FOR OUTPUT. TEST FOR WINDOW WIDTH
EXCEEDED, FOR RIGHT MARGIN FORMATTING, AND FOR TAB
GENERATION IN THAT ORDER UNLESS COLUMN OVERFLOWED.

1-ST CHECK FOR COLUMN OVERFLOW.
YES - SKIP ALL FURTHER TESTS.
CHECK FOR WINDOW EXCEEDED

YES - GO GENERATE A CARR. RET. ~’

CODE TO GENERATE A CR IN PLACE OF THE
FIRST BLANK CHAR AFTER THE USER-SPECIFIED

PAST MARGIN?

NO, GO CHECK FOR TAB
YES, TEST FOR A

BLANK CHARACTER.

IF SO, GO GENERATE

A CR AND DROP THE BLANK

STA  INDENT,X

STA  MODE, X

*
LDA  #S$FF
STA  WINDOW,X
STA  MARGIN,X

*
STA  DDRB,Y
STA  DATA,X

*

* $36 - POS STROBE,

* $34 - POS STROBE,

* $3E - NEG STROBE,

* $3C - NEG STROBE,
LDA  #$36
STA  CRB,Y

*
LDA #$3A
STA  PAGE, X
LDA #580

k*

®

*

*

PRINTO STA  INITF

PRINT1 LDA  COLUMN,X
CMP  #SFF
BEQ  SKIP2
CMP  WINDOW,X
BCS  WNDCR

*

*

*

* MARGIN IS EXCEEDED.

*

FMTTST CMP  MARGIN,X
BCC  TABTST
PLA  ;
BIT  $FD83
BNE  NOTAB
BEQ  FMTCR

*

*

WNDCR CLC

FMTCR PHP

PAGCR LDA  #$0D
BNE  OUT2

*

khkhkhkkhkkkhkhkhhhhhhkhkhhkhkhkhhkhhkkkkhhkhhhkhhkkkkit

*

* CHECK FOR LEFT-MARGIN PPADDING REQUIRED
* AND FOR BASIC TAB OR COMMA PRINT FORMATTING.

*

TABTST CMP
BCC
CMP

SPGEN LDA
BCC
PLA

INDENT, X
SPGEN
MONCH
#520
INCCOL

PF4-4

IF INDENT (LEFT MARGIN) OR

IF MONCH IS GREATER THAN COLUMN
GENERATE SPACES TO CATCH UP TO
IT (BASIC TAB FORMATTING)



0081 2C 58 FF 241 NOTAB BIT  10RTS

0084 FO OE 242 BEQ ouT DON'T BUMP POINTERS IF CNTRL
0086 48 243 PHA
0087 BD B8 03 244 LDA MODI, X MAINTAIN MONCH IF IN NOVID
~ 008A 10 02 245 BPL HRTR] MODE SO THAT BASIC COMMA
008C E6 24 246 IHC MOTCH FORHNATT'ING WILL STILL WORK *
OO8E 68 247 SKIP1 TPLA
008F FE 38 07 248 INCCOL INC COLUNMN, X BUMP THE COLUMN COUNTER
249 *
0092 FO FE 250 BLG * FAKE BRANCH TO HIDE THE PLA
251 ORG *-1 INSTRUCTION FROM THE
252 OBdJ *+$5200 FALL-THRU PATH.
253 *
0093 68 254 SKIP2 PLA GET CHAR WHEN COLUMN=255
255 *
256 *
0094 08 257 ourt PHP
0095 48 258 ouTZ PHA
259 * DON'T WAIT FOR PRINTER
0096 AD 78 04 260 LDA IMITF IF THIS IS THE FIRST TIME
0099 30 08 261 BMI PRINT2 THROUGH THE CODE. (THERE
262 * WAS NO PREV. CHAR TO ACK.)
263 *
009B B9 83 CO 264 PLOOP LDA CRB,Y CHECK BUSY/ACK FLAG (BIT 7)
009E 10 FR 265 EPL 'LOOP AKD LOOP UNTIL IT IS SET.
266 *
00A0 B9 82 CO 267 LDA ORB,Y RESET FLAC BIT.
268 *
268 * O.K. TO TRANSFER THE CHARACTER ROW. IF IN
270 * SLOT ONL USE Al ABSOLUTE STORE RATHER THAN
— 271 * AN IMDEXED STORE IN CASE OFF HANDSHAKE PROBLEMS
00A3 68 272 PRINT2 PLA H
00A4 48 273 PHA H GET THE CHAR AND INVERT IT IFF
0GAS 5D 38 06 274 LOR DATA , X PERIPHERAL USLES ACTIVE NEGATIVE
0cAag CO 10 275 CPY #$10
0CAA DO 05 276 BNE I NDXD
00AC 8D 92 CO 277 STA ORR+$10
OCAF FO 03 274 BEQ HTEBCH
00B1 99 82 CO 279 INDXD S5TA ORL, Y
280 *
261 * GENEKATE I+ 5TPOBL SIGNAL OMN CB2 TO SIGNAL PRESENCE
282 * OF THE CUARACTER OM THE OUTPUT PORT
283 *
00B4 B9 83 CO 284 STRBCH LIA CRB,Y ;
00B7 49 08 285 LEOR #s08 ; ISSUL THE STROBE (POS OR NEG
00B9 99 83 CO 286 STA CRID, Y ;i DEPENDING ON FLAG) WITHOUT
00BC 49 08 287 LEOR Fso8 ; CHANGIMNG THE OTHER CONTROL BITS
O00BE 99 83 CO0 2€8 STA CRIG, Y ;
289 *
00C1 68 260 SKIPO  PLA
00C2 49 oD 291 [0 £80D CHECK FCOR Ck
00C4 FO 12 262 BEG CRCODI
00Cé6 28 292 EXIT SO
00C7 90 8D 204 nec PRI GO BACK FOR THE REAL CHAR IF
. 295 * THIS WAS N GENERATED TAB OR CR.
,\00C9 BD B8 03 296 [ LoD ¥ SKIP JuMp 10 NOMITOR COUT ROUTINE
297 * IF MOVIL FLAG 18 SET.
0oCcc oa 268 A5T
00CD 68 289 DOMEL TLA ; ERETORE RIEGCS &

COCE AA 200 TAH : ETTHER JUME 20

|"“1‘5



O0OCF 68 301 PLA ; MONITOR'S 1/0
50D0 A8 302 TAY ; ROUTINE OR RTS
JoDl &8 303 PLA : BACK TO CALLER
304 * CARRY SET MEANS NOVID MODE - BYPASS MONITOR EOUTINE
00D2 BO 93 305 BCS RETURN
00D4 4C roO 306 JMP COouT1
307 ¥
J0D7 a4 308 RETURN RTS
309 *
310 * END-OF-LINE REACHED. CHECK FOR END~OF-PACGI
311 * IF PAGE>0 AND DO A FORM FEED IF NECCESARY.
312 *
Cutle Hu Touooon 313 CRCODE LDA PAGE, X
SODB U L 314 BEQ RESET OPTION DEFEATED
30DD FE B8 & 315 INC LINE,X BUMP LINE COUNTER
00E0 FD B8 (¢ 3le SBC LINE,X GET PAGE LEN -~ LINE #
00E3 0 07 117 BPL RESET NOT YET
DO0ES 49 v¢ 218 EOR #SF8 FINISHED DOING FORM
90E7 DO 48 318 BNE PAGCR FEED? NO, DO A CR.
GOE9 8D po 4w 320 STA LINE, X YES, ZERO LINE COURNTE
321+
422~ 4ERO THE COLUMN AND MONCH POINTERS AND OPTIONALLY
4¢3 © GENERATE A LINE FEED (DEFAULT IS NO AUTOMATIC LF).
124 * IF CR WAS GENERATED, THE ACTUAL CHR WILL BE GUTPUT
125 * APFTER THE LF - ELSE WE WILL RETURN AFTER L¥F,
326 *
GOEC A9 00 327 RESET LDA #500
O0EE 9D 38 47 328 STA COLUMN, X
00F1 85 24 329 STA MONCH
00F3 BD B8 03 330 LDA MODE, X H
00F6 OA 331 ASL ; ; PUTS AUTOLF FLAG IN CARRY
COF7 CA 332 ASL ; ;
00F8 90 C¢ 333 BCC EXIT
OOFA A9 (A 334 LDA #S0A
00FC DO 97 3135 BNE OuUT2
336 *
337 * END

~-——- END ASSEMBLY ---

TOTAL ERROE: . 00
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PARALLEL PRINTER
INTERFACE FIRMWARE

TYPE:

P

FO-5

POSITIVE DATA

NEGATIVE STROBE

NEGATIVE ACKNOWLEDGE

FOR USE WITH "CENTRONICS-
COMPATIBLE"™ INTERFACES

SEPTEMBER 10, 1979

VERSION 4.0
NOVEMBER 17, 1980

COPYRIGHT 1979 BY
SSM MICROCOMPUTER PRODUCTS
ALL RIGHTS RESERVED

MODE

B7
B6

WINDOW

MARGIN

INDENT

PAGE

DATA

*
*
*
*
*
*
*
*
*
*
*
WRITTEN BY FRED VILES *
*
*
*
*
*
*
*
*
*
*

khkkkkhhkhkhkhkhkhkhkkkhkkkkhkkkhkkkkk

CONTAINS TWO STATUS FLAGS IN THE HIGH ORDER TWO
BITS WHICH SELECT THE OPTIONAL AUTO-LINE FEED
AND VIDEO-DISABLED MODES OF OPERATION.

SELECTS NOVID MODE (APPLE VIDEO DISABLED) WHEN
SET (1), DEFAULTS TO 0 (OFF)

SELECTS AUTOLF MODE WHEN SET (1), DEFAULT IS 0.

A CARRIAGE RETURN WILL BE OUTPUT AUTOMATICALLY
WHEN ANY LINE EXCEEDS THIS VALUE. MAY BE USED
TO CAUSE 'WRAP-AROUND' WHEN THE PRINTER'S

LINE LENGTH IS EXCEEDED IF THE PRINTER ITSELF
CAN'T DO IT, OR WHEN NARROW PAPER IS USED ON
A WIDER CARRIAGE. DEFAULT IS 255.

A CR WILL BE OUTPUT IN PLACE OF THE FIRST BLANK
PRINTED AFTER LINE LENGTH EXCEEDS THIS VALUE.
CAN BE USED TO FORMAT LISTINGS SUCH THAT WORDS
ARE NOT SPLIT BETWEEN LINES. DEFAULT IS 255.

THE FIRST CHARACTER OF EACH LINE IS INDENTED
(PADDED WITH BLANKS ON THE LEFT) BY THIS NUMBER

A 'FORMFEED' (SEVEN BLANK LINES) WILL BE OUTPUT
AFTER EACH 'PAGE' (THE NUMBER OF LINES GIVEN

BY THIS VALUE) HAS BEEN PRINTED. SETTING PAGE
TO ZERO DEFEATS FORM FEED. DEFAULT IS 58 FOR

A PAGE OF 11.5 INCHES ON MOST PRINTERS.

- CONTAINS A VALUE TO BE EXCLUSIVE-OR'ED WITH THE

CHAR BEFORE IT IS TRANSMITTED. SET TO $00 FOR
POSITIVE GOING DATA, OR TO $FF FOR NEGATIVE
GOING DATA. NOTE - THE USER CAN SET DATA

TO $80 OR $7F INSTEAD TO FORCE THE HIGH

ORDER DATA BIT TO BE 'l' INSTEAD OF '0'
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61 *

62 *

63 MODE EQU $3B8
64 WINDOW EQU $438
65 MARGIN EQU $4B8
66 INDENT EQU $538
67 PAGE EQU $5B8
68 DATA EQU $638

478+N:2? POKE 1144+N,?2?
4F8+N:?? POKE 1272+N,??
578+N:?? POKE 1400+N,??
5F8+N:?? POKE 1528+N,??
678+N:?2? POKE 1656+N,??
6F8+N:?? POKE 1784+N,??

P e e e s )

69 *

70 *x *x k * *x *x % *x *x *k %

71

72 THE FOLLOWING COUNTERS AND FLAGS ARE USED
73 INTERNALLY AND SHOULD NOT BE ALTERED BY
74 THE USER.

75

COLUMN - PRINTER COLUMN COUNTER (NUMBER
OF CHARS OUTPUT SINCE LAST
CARRIAGE RETURN)

LINE ~ CURRENT PRINTER LINE NUMBER
(NUMBER OF CR'S OUTPUT SINCE
THE LAST FORM FEED)

INITF - THIS FLAG IS USED TO AVOID GETTING HUNG
UP IN THE 'WAIT FOR ACKNOWLEDGE' LOOP
ON THE INITIALIZATION ENTRY.

~
oo}
¥ % o ¥ % N F * ¥ * ¥ % ¥ F * * ¥ %

@
oo
»*

89 LINE EQU $6B8

90 COLUMN EQU $738

91 INITF EQU $478
*

93 * ADDR OF THE MONITOR'S CURRENT
94 * HORIZONTAL CURSOR POSITION

95 *

96 MONCH EQU $24

97 *

98 * MONITOR ENTRIES USED

99 * COUT1 - THE OUTPUT ROUTINE
100 * IORTS - DOES AN IMMEDIATE RTS
101 *

102 COUT1 EQU $FDFO
103 IORTS EQU $FF58

104 *

105 *

106 * ($C080+$NO) IS THE A-SIDE DATA DIRECTION REG. (DDRA)

107 * IF CRA BIT 2 IS "1", AND IS THE A-SIDE OUTPUT REG.

108 * (ORA) IF CRA2 IS "O"

109 * ($C081+$NO) IS THE A-SIDE CONTROL REGISTER (CRA).

110 * ($C082+$NO) AND ($C083+$NO) ARE THE CORRESPONDING B-SIDE
111 * REG. ADDRESSES '

*

112
113 DDRA EQU $C080
114 ORA EQU $C080
115 CRA EQU $C081
116 DDRB EQU $C082

117 ORB EQU $C082 -
118 CRB EQU $C083 ~
119 *

120 *

PF5-2
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122 * *
123 ORG  $00 *
124 OBJ  $5200  *
125 * *

' 126 khkkkkkkkhkhkhkkkkkkhkkkkkhkhkhhkhkkkkkkhkkkkkkkk
127 khkhkkkkhkhkkkhkhkkkhkhkhkhkhkhkhkkhkhhhkhkkhkhkkkkhkkkkkkkk
128 *

129 * PR#N OR N CNTRL-P ENTRY. MONITOR DESTORYS
130 * LINK ADDR ALREADY IN $36,$37 HEX

131 *
0000 18 132 ENTO CLC * INDICATE INITIALIZATION ENTRY
0001 BO FE 133 BCS * MASK THE SEC
134 ORG *-1
135 OBJ *+$5200
136 *
137 * SOFT ENTRY PRINT VECTOR
138 *
0002 38 139 ENTW SEC H NORMAL PRINT ENTRY POINT
0003 48 140 PHA ; SAVE THE
0004 98 141 TYA ; REGISTERS
0005 48 142 PHA ; ON THE
0006 8A 143 TXA ; STACK
0007 48 144 PHA $
0008 78 145 SEI ; STACK PROCESSING
0009 20 58 FF 146 JSR IORTS MUST NOT BE
000C BA 147 TSX ; INTERUPTED.
000D 68 148 PLA $
000E 68 149 PLA ; RETRIEVE CHAR
000OF 68 150 PLA ; FROM UNDER STACK
pR10 A8 151 TAY : INTO REG Y AND
11 CA 152 DEX H GET $CN FROM
0012 9A 153 TXS H ABOVE STACK (RTS
0013 68 : 154 PLA : LEFT IT THERE) -
0014 AA 155 TAX H WITHOUT HARMING
0015 58 156 CLI H CONTENTS
0016 98 157 TYA $
0017 29 7F 158 AND #$7TF FORCE B7 TO ZERO
0019 48 159 PHA H SAVE CHAR
001A 08 160 PHP ; SAVE STATUS
161 * GET $NO INTO REG Y
001B 8A 162 TXA $
001C 0A 163 ASL
001D OA 164 ASL
001E 0A 165 ASL
001F OA 166 ASL
0020 A8 167 TAY $
0021 28 168 PLP H RESTORE STATUS
0022 BO 2F 169 BCS PRINTO BRANCH AROUND INITS IF SOFT ENTRY
170 *
171 * DEFAULT INITS FOR 1-ST ENTRY
172 *
0024 A9 02 173 INITAL LDA #s02 SET OUTPUT VECTOR TO POINT
0026 85 36 174 STA $36 TO THE SOFT ENTRY
0028 4A 175 LSR ;
0029 4A 176 LSR ; LDA ZERO AND SET CARRY
27 99 83 CO 177 STA CRB,Y ASSURE ADDRESSING DDRB
vw2D 9D 38 06 178 STA DATA, X DATA WILL BE ACTIVE POSITIVE
0030 9D 38 07 179 STA COLUMN,X WE START AT THE BEGINNING
0033 9D B8 06 180 STA LINE, X OF LINE ZERO.
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0036 9D 38 05 181 STA INDENT,X NO INDENTING ON LEFT
0039 9D B8 03 182 STA MODE, X MONITOR VIDEO IS ENABLED AND
183 * AUTO LINE FEED IS DISABLED
003C A9 FF 184 LDA #SFF DEFAULT WINDOW IS SET TO
003E 9D 38 04 185 STA WINDOW,X 255 TO DEFEAT AUTO CR GENERATION )
0041 9D B8 04 186 STA MARGIN,X NO MARGIN FORMATTING. <
187 * SET UP DATA DIRECTION REG. FOR
0044 99 82 CO 188 STA DDRB, Y ALL BITS AS OUTPUT.
189 * STA DATA,X DATA WILL BE ACTIVE NEGATIVE.
190 * INITIALIZE THE PIA FOR DEFAULT OPERATION - MANUAL STROBE
191 * $36 - POS STROBE, POS ACK OR BUSY (TRAILING EDGE SENSED)
192 * $34 - POS STROBE, NEG ACK OR BUSY "
193 * $3E - NEG STROBE, POS ACK OR BUSY "
194 * $3C - NEG STROBE, NEG ACK OR BUSY "
0047 A9 3C 195 LDA #$3C
0049 99 83 CO 196 STA CRB,Y
197 *
004C A9 3A 198 LDA #$3A PAGE LENGTH IS 59 LINES
004E 9D B8 05 199 STA PAGE,X FOR ABOUT 11.5" PAPER.
0051 A9 80 200 LDA #$80 SET INIT FLAG TRUE
201 *
202 * NORMAL PATH FOR OUTPUT. TEST FOR WINDOW WIDTH
203 * EXCEEDED, FOR RIGHT MARGIN FORMATTING, AND FOR TAB
204 * GENERATION IN THAT ORDER UNLESS COLUMN OVERFLOWED.
205 *
0053 8D 78 04 206 PRINTO STA INITF
0056 BD 38 07 207 PRINT1 LDA COLUMN, X
0059 C9 FF 208 CMP #SFF 1-ST CHECK FOR COLUMN OVERFLOW.
005B FO 36 209 BEQ SKIP2 YES - SKIP ALL FURTHER TESTS.
005D DD 38 04 210 CMP WINDOW, X CHECK FOR WINDOW EXCEEDED
0060 BO OD 211 BCS WNDCR YES - GO GENERATE A CARR. RET.
212 * '
213 * CODE TO GENERATE A CR IN PLACE OF THE
214 * FIRST BLANK CHAR AFTER THE USER-SPECIFIED
215 * MARGIN IS EXCEEDED.
216 *
0062 DD B8 04 217 FMTTST CMP MARGIN, X PAST MARGIN?
0065 90 OE 218 BCC TABTST NO, GO CHECK FOR TAB
0067 68 219 PLA H YES, TEST FOR A
0068 2C 83 FD 220 BIT SFD83 BLANK CHARACTER.
006B DO 14 221 BNE NOTAB IF SO, GO GENERATE
006D FO 01 222 BEQ FMTCR A CR AND DROP THE BLANK
223 *
224 *
006F 18 225 WNDCR CLC
0070 08 226 FMTCR PHP
0071 A9 OD 227 PAGCR LDA #$0D
0073 DO 20 228 BNE OUT2
229 *
230 *kkkkkkkkhkhkkhkkhhhkkkkhkhhhhhkkhhkhhkkhhhhhhhdk
231 *
232 * CHECK FOR LEFT-MARGIN PPADDING REQUIRED
233 * AND FOR BASIC TAB OR COMMA PRINT FORMATTING.
234 *
0075 DD 38 05 235 TABTST CMP INDENT, X
0078 90 02 236 BCC SPGEN IF INDENT (LEFT MARGIN) OR
007A C5 24 237 CMP MONCH IF MONCH IS GREATER THAN COLUMN
007C A9 20 238 SPGEN LDA #$20 GENERATE SPACES TO CATCH UP TO ~
007E 90 OF 239 BCC INCCOL IT (BASIC TAB FORMATTING)
0080 68 240 PLA
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0081
0084
0086
0087

paga

008E
008F

0092

0093

0094
0095

0096
0099

009B
009E

00A0

vvA3
00a4
00AS
00A8
00AA
00AC
O0AF
00B1

00B4
00B7
00B9
00BC
00BE

ooci
00C2
00C4
00Ce6
00C7

£0C9

oocc
00CD
00CE

2C
FO
48
BD
10
E6
68
FE

FO

68

08
48

AD
30

B9
10

B9

68
48
5D
co
DO
8D
FO
99

B9
49

49
99

68
49
FO
28
90

BD

oA
68

58
0E

B8
02
24
38

FE

78
08

83
FB

82

38
10
05
92
03
82

83
08

08
83
0D
12
8D

B8

FF

03

07

04

co

Cco

06

co

Cco

co
Cco

co

03

241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
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

NOTAB BIT
BEQ
PHA
LDA
BPL
INC
SKIP1 PLA
INCCOL INC
*

BEQ
ORG

OBJ
*

SKIP2 PLA
*

*

ouT PHP
ouT2 PHA
*

LDA
BMI

PLOOP LDA
BPL

*

LDA

* F * oF

PRINT2 PLA
PHA
EOR
CPY
BNE
STA
BEQ

INDXD STA

*

IORT
ouT

MODE
SKIP
MONC

CoLU

*

*-1
455

GET

S

DON'T BUMP POINTERS IF CNTRL
' X MAINTAIN MONCH IF IN NOVID
1 MODE SO THAT BASIC COMMA
H FORMATTING WILL STILL WORK
MN,X BUMP THE COLUMN COUNTER

FAKE BRANCH TO HIDE THE PLA
INSTRUCTION FROM THE
200 FALL-THRU PATH.

CHAR WHEN COLUMN=255

DON'T WAIT FOR PRINTER

INITF IF THIS IS THE FIRST TIME
PRINT2 THROUGH THE CODE. (THERE

WAS NO PREV., CHAR TO ACK.)
CRB,Y CHECK BUSY/ACK FLAG (BIT 7)
PLOOP AND LOOP UNTIL IT IS SET.
ORB,Y RESET FLAG BIT.

.
4

6ATA
$$10

O0.K. TO TRANSFER THE CHARACTER NOW. IF IN
SLOT ONE USE AN ABSOLUTE STORE RATHER THAN
AN INDEXED STORE IN CASE OF HANDSHAKE PROBLEMS

GET THE CHAR AND INVERT IT IFF
r X PERIPHERAL USES ACTIVE NEGATIVE

INDXD

ORB+

$10

STRBCH
ORB, Y

* GENERATE A STROBE SIGNAL ON CB2 TO SIGNAL PRESENCE
* OF THE CHARACTER ON THE OUTPUT PORT

*

STRBCH LDA
EOR
STA
EOR
STA

*

SKIPO PLA
EOR
BEQ

EXIT PLP
BCC

LDA
ASL

DONE2 PLA
TAX

CRB,Y ;

#508 ; ISSUE THE STROBE (POS OR NEG
CRB,Y ;: DEPENDING ON FLAG) WITHOUT

$#s08 ; CHANGING THE OTHER CONTROL BITS
CRB,Y :

#s0D CHECK FOR CR

CRCODE

PRINT1 GO BACK FOR THE REAL CHAR IF

MODE

~e weo

THIS WAS A GENERATED TAB OR CR.
r X SKIP JUMP TO MONITOR COUT ROUTINE
IF NOVID FLAG IS SET,

RESTORE REGS &
EITHER JUMP TO
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00CF 68 301 PLA H MONITOR'S 1/0
00DO0 A8 302 TAY : ROUTINE OR RTS
00D1 68 303 PLA ; BACK TO CALLER
304 * CARRY SET MEANS NOVID MODE - BYPASS MONITOR ROUTINE
00D2 BO 03 305 BCS RETURN
00D4 4C FO FD 306 JMP couTl
307 *
00D7 60 308 RETURN RTS
309 *

310 * END-OF-LINE REACHED. CHECK FOR END-OF-PAGE
311 * 1IF PAGE>0 AND DO A FORM FEED IF NECCESARY.

312 *
00D8 BD B8 05 313 CRCODE LDA PAGE, X
00DB FO OF 314 BEQ RESET OPTION DEFEATED
00DD FE B8 06 315 INC LINE,X BUMP LINE COUNTER
00EO0 FD B8 06 316 SBC LINE, X GET PAGE LEN - LINE #
00E3 10 07 317 BPL RESET NOT YET
00E5 49 F8 318 EOR #$F8 FINISHED DOING FORM
00E7 DO 88 319 BNE PAGCR FEED? NO, DO A CR.
00E9 9D B8 06 320 STA LINE,X YES, ZERO LINE COUNTER
321 *
322 * ZERO THE COLUMN AND MONCH POINTERS AND OPTIONALLY
323 * GENERATE A LINE FEED (DEFAULT IS NO AUTOMATIC LF).
324 * IF CR WAS GENERATED, THE ACTUAL CHR WILL BE OUTPUT
325 * AFTER THE LF - ELSE WE WILL RETURN AFTER LF.
326 *
00EC A9 00 327 RESET LDA #$00
O00OEE 9D 38 07 328 STA COLUMN, X
00F1 85 24 329 STA MONCH
00F3 BD B8 03 330 LDA MODE, X ;
00F6 OA 331 ASL H ; PUTS AUTOLF FLAG IN CARRY
00F7 0OA 332 ASL ; ;
00F8 90 CC 333 BCC EXIT
00FA A9 0A 334 LDA #S0A
00FC DO 97 335 BNE OUT2
336 *
337 * END

--- END ASSEMBLY -—-

TOTAL ERRORS: 00
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PARALLEL PRINTER
INTERFACE FIRMWARE

TYPE:

P

FO-6

POSITIVE DATA
NEGATIVE STROBE
POSITIVE ACKNOWLEDGE

SEPTEMBER 10, 1979

VERSION 4.0
DECEMBER 1, 1980

COPYRIGHT 1979 BY
SSM MICROCOMPUTER PRODUCTS
ALL RIGHTS RESERVED

*
*
*
*
*
*
*
*
*
*
WRITTEN BY FRED VILES *
*
*
*
*
*
*
*
*
*
*

RRRARRRRA AR A AR A AR AR AR AR kN

MODE

B7
B6
WINDOW

MARGIN

INDENT

PAGE

CONTAINS TWO STATUS FLAGS IN THE HIGH ORDER TWO
BITS WHICH SELECT THE OPTIONAL AUTO-LINE PEED
AND VIDEO-DISABLED MODES OF OPERATION,

SELECTS NOVID MODE (APPLE VIDEO DISABLED) WHEN
SET (1), DEFAULTS TO 0 (OFF)

SELECTS AUTOLF MODE WHEN SET (1), DEFAULT 1S 0.

A CARRIAGE RETURN WILL BE OUTPUT AUTOMATICALLY
WHEN ANY LINE EXCEEDS THIS VALUE. MAY BE USED
TO CAUSE 'WRAP-AROUND' WHEN THE PRINTER'S

LINE LENGTH IS EXCEEDED IF THE PRINTER ITSELF
CAN'T DO IT, OR WHEN NARROW PAPER IS USED ON
A WIDER CARRIAGE. DEFAULT IS 255,

A CR WILL BE OUTPUT IN PLACE OF THE FIRST BLANK
PRINTED AFTER LINE LENGTH EXCEEDS THIS VALUE.
CAN BE USED TO FORMAT LISTINGS SUCH THAT WORDS
ARE NOT SPLIT BETWEEN LINES. DEFAULT IS 255.

THE FIRST CHARACTER OF EACH LINE IS INDENTED
(PADDED WITH BLANKS ON THE LEFT) BY THIS NUMBER

A 'FORMFEED' (SEVEN BLANK LINES) WILL BE OUTPUT
AFTER EACH 'PAGE' (THE NUMBER OF LINES GIVEN

BY THIS VALUE) HAS BEEN PRINTED. SETTING PAGE
TO ZERO DEFEATS FORM FEED. DEFAULT IS 58 FOR

A PAGE OF 11.5 INCHES ON MOST PRINTERS.

DATA - CONTAINS A VALUE TO BE EXCLUSIVE-OR'ED WITH THE

CHAR BEFORE IT IS TRANSMITTED. SET TO $00 FOR
POSITIVE GOING DATA, OR TO $FF FOR NEGATIVE
GOING DATA. NOTE - THE USER CAN SET DATA

TO $80 OR $7F INSTEAD TO FORCE THE HIGH

ORDER DATA BIT TO BE '1' INSTEAD OF '0°

PF6-1



61 *

62 MODE EQU  $3B8
63 WINDOW EQU  $438
64 MARGIN EQU  $4B8
65 INDENT EQU  $538
66 PAGE EQU  $5B8
67 DATA EQU  $638

478+N:?? POKE 1144+4N,??
4F8+N:?2? POKE 1272+N,??
578+N:?2? POKE 1400+N,??
S5F8+N:?? POKE 1528+N,??
678+N:?2? POKE 1656+N,??
6F8+N:?? POKE 1784+N,??

68 *

69 * * * *x % *x *x *x *x * %

70 *

71 * THE FOLLOWING COUNTERS AND FLAGS ARE USED

72 * INTERNALLY AND SHOULD NOT BE ALTERED BY

73 * THE USER.

74 *

75 * COLUMN - PRINTER COLUMN COUNTER (NUMBER

76 * OF CHARS OUTPUT SINCE LAST

77 * CARRIAGE RETURN)

78 *

79 * LINE ~ CURRENT PRINTER LINE NUMBER

80 * (NUMBER OF CR'S OUTPUT SINCE

81 * THE LAST FORM FEED)

82 *

83 *

84 * INITF - THIS FLAG IS USED TO AVOID GETTING HUNG
85 * UP IN THE 'WAIT FOR ACKNOWLEDGE' LOOP
86 * ON THE INITIALIZATION ENTRY.

87 *

88 LINE EQU $6B8

89 COLUMN EQU $738

90 INITF EQU $478
*

92 * ADDR OF THE MONITOR'S CURRENT
93 * HORIZONTAL CURSOR POSITION

94 *

95 MONCH EQU $24

96 *

97 * MONITOR ENTRIES USED

98 * COUT1 - THE OUTPUT ROUTINE

99 * IORTS - DOES AN IMMEDIATE RTS
100 *

101 COUT1 EQU $FDFO
102 IORTS EQU $FF58
*

103

104 *

105 * ($C080+$NO) IS THE A-SIDE DATA DIRECTION REG. (DDRA)

106 * IF CRA BIT 2 IS "1", AND IS THE A-SIDE OUTPUT REG.

107 * (ORA) IF CRA2 IS "O"

108 * ($C081+$NO) IS THE A-SIDE CONTROL REGISTER (CRA).

109 * ($C082+$NO) AND ($C083+$NO) ARE THE CORRESPONDING B~-SIDE
110 * REG. ADDRESSES

=
et
—

*

112 DDRA EQU $C080
113 ORA EQU $C080
114 CRA EQU $C081
115 DDRB EQU $C082
116 ORB EQU $C082
117 CRB EQU $C083
118 *
119 *
120 *

PF6-2



121 KXXAKXANRKKEEXXKRAKRRR K% KR

122 * *
123 ORG  $00 *

—~ 124 OBJ  §5200  *
125 * *
126 *krkhkhkhkhkkhkkhhhkhhkhkhhhhhhkhRhkrhhkhhkkhkhkhhkhkhhd
127 kkkkbkhkhkhkkhhhhkhkhkhkkkhkkhhhhhhkkhkhkhhhkhhhkhdh
128 *
129 * PRIN OR N CNTRL-P ENTRY, MONITOR DESTORYS

| 130 * LINK ADDR ALREADY IN $36,$37 HEX
| 131 *
0000 18 132 ENTO CLC * INDICATE INITIALIZATION ENTRY
0001 BO FE 133 BCS  * MASK THE SEC
134 ORG  *-1
135 OBJ  *+§5200
136 *
137 *  SOFT ENTRY PRINT VECTOR
138 *
0002 38 139 ENTW SEC NORMAL PRINT ENTRY POINT
0003 48 140 PHA SAVE THE
0004 98 141 TYA  ; REGISTERS
0005 48 142 PHA  ; ON THE
0006 8A 143 TXA STACK
0007 48 144 PHA  §
0008 78 145 SEI STACK PROCESSING
0009 20 58 FF 146 JSR  IORTS MUST NOT BE
000C BA 147 TSX INTERUPTED.
000D 68 148 PLA  $
000E 68 149 PLA  ; RETRIEVE CHAR
/90F 68 150 PLA  ; FROM UNDER STACK
J10 A8 151 TAY INTO REG Y AND
0011 CA 152 DEX ; GET $CN FROM
0012 92 - 153 TXS ABOVE STACK (RTS
0013 68 154 PLA LEFT IT THERE) -
0014 AA 155 TAX WITHOUT HARMING
0015 58 156 CLI CONTENTS
0016 98 157 TYA  §
0017 29 7F 158 AND  #$7F  FORCE B7 TO ZERO
0019 48 159 PHA SAVE CHAR
001A 08 160 PHP  ; SAVE STATUS
161 * GET $NO INTO REG Y
001B 8A 162 TXA  §
001C OA 163 ASL
001D 0A 164 ASL
001E 0A 165 ASL
001F 0A 166 ASL
0020 A8 167 TAY
0021 28 168 PLP RESTORE STATUS
0022 BO 2F 169 BCS  PRINTO  BRANCH AROUND INITS IF SOFT ENTRY
170 *
1;% : DEFAULT INITS FOR 1-ST ENTRY
1
0024 A9 02 173 INITAL LDA  #5$02 SET OUTPUT VECTOR TO POINT
0026 85 36 174 STA  $36 TO THE SOFT ENTRY

28 4A 175 LSR  ;

29 4A 176 LSR  ; LDA ZERO AND SET CARRY
U02A 99 83 CO 177 STA  CRB,Y ASSURE ADDRESSING DDRB
002D 9D 38 06 178 STA  DATA,X  DATA WILL BE ACTIVE POSITIVE
0030 9D 38 07 179 STA  COLUMN,X WE START AT THE BEGINNING
0033 9D B8 06 180 STA LINE,X  OF LINE ZERO,
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[VAV IR ] o]

0039

003C
003E
0041

0044

0047
0049

004C
004E
0051

0053
0056
0059
005B
005D
0060

0062
0065
0067
0068
006B
006D

006F
0070
0071
0073

0075
0078
007A
007C
007E
0080

Y
9D

A9
9D
9D

99

A9
99

A9

A9

8D
BD
c9
FO
DD
BO

DD
90
68
2C
DO
FO

18
08
A9
DO

20
B8
FF
38
B8

82

3E
83

3A

B8
80

78
38
FF

38
0D

B8
OE

83
01

0D
20

ud
03

04

Co

co

05

04
07

04

04

FD

05

161
182
183
184
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
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240

STA
STA

LDA
STA
STA

%*

STA
STA

$36 - POS
$34 - POS
$3E - NEG
$3C - NEG
LDA
STA

* % % ¥ ¥

LDA
STA
LDA

EXCEEDED,

* ¥ * »

*

PRINTO STA
PRINT1 LDA
CMP
BEQ
CMP
BCS

MARGIN IS

* ¥ F ¥ *

FMTTST CMP
BCC
PLA
BIT
BNE

BEQ
*

*

WNDCR CLC
FMTCR PHP
PAGCR LDA

BNE
*

INITIALIZE THE PIA FOR DEFAULT OPERATION -

INDENT,X NO INDENTING ON LEFT
MODE, X MONITOR VIDEO IS ENABLED AND
AUTO LINE FEED IS DISABLED
#SFF DEFAULT WINDOW IS SET TO
WINDOW,X 255 TO DEFEAT AUTO CR GENERATION
MARGIN,X NO MARGIN FORMATTING.
SET UP DATA DIRECTION REG. FOR
DDRB, Y ALL BITS AS OUTPUT.
DATA,X DATA WILL BE ACTIVE NEGATIVE.

~/

MANUAL STROBE

STROBE, POS ACK OR BUSY (TRAILING EDGE SENSED)
n

STROBE, NEG ACK OR BUSY

STROBE, POS ACK OR BUSY "
STROBE, NEG ACK OR BUSY "
#$3E

CRB, Y

$$3A PAGE LENGTH IS 59 LINES
PAGE, X FOR ABOUT 11.5" PAPER.
#$80 SET INIT FLAG TRUE

NORMAL PATH FOR OUTPUT. TEST FOR WINDOW WIDTH

FOR RIGHT MARGIN FORMATTING, AND FOR TAB

GENERATION IN THAT ORDER UNLESS COLUMN OVERFLOWED.

INITF

COLUMN, X

#SFF 1-ST CHECK FOR COLUMN OVERFLOW.
SKIP2 YES - SKIP ALL FURTHER TESTS.
WINDOW, X CHECK FOR WINDOW EXCEEDED
WNDCR YES - GO GENERATE A CARR. RET.

CODE TO GENERATE A CR IN PLACE OF THE
FIRST BLANK CHAR AFTER THE USER-SPECIFIED

EXCEEDED,

MARGIN, X PAST MARGIN?

TABTST NO, GO CHECK FOR TAB

; YES, TEST FOR A

$FD83 BLANK CHARACTER.

NOTAB IF SO, GO GENERATE
FMTCR A CR AND DROP THE BLANK
#50D

ouT2

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

*

* CHECK FOR LEFT-MARGIN PPADDING REQUIRED
* AND FOR BASIC TAB OR COMMA PRINT FORMATTING.

*

TABTST CMP
BCC
CMP
SPGEN LDA
BCC
PLA

INDENT, X

SPGEN IF INDENT (LEFT MARGIN) OR
MONCH IF MONCH IS GREATER THAN COLUMN
#520 GENERATE SPACES TO CATCH UP TO

INCCOL IT (BASIC TAB FORMATTING)
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Vuol
0084
0086
0087
7 3IA
Ou8C
008E
008F

0092

0093

0094
0095

0096
0099

009B
009E

00A0

00A3
00A4
00AS5
00A8
00AA
00AC
O0AF
00B1

00B4
00B7
00B9
00BC
00BE

00C1
00C2
00C4
00C6
00C7

0

oocc
00CD
00CE

40

-FO

48
BD
10
E6
68
FE

FO

68

08
48

30

B9
10

B9

68
48
5D
co
DO
8D

99

S0
0E

B8
02
24
38

FE

78
08

83
FB
82

83
08

08
83
oD
12
8D

B8

.9

03

07

04

co

co

06

co
Cco

Cco
co
Cco

03

41
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
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

NOTAB BIT

BEQ

PHA

LDA

BPL

INC
SKIP1 PLA
INCCOL INC
*

BEQ

ORG

OBJ
*

SKIP2 PLA
*

*

our PHP
OUT2 PHA
*

LDA
BMI

PLOOP LDA
BPL

»

LDA

* % % %

PRINT2 PLA
PHA
EOR
CPY
BNE
STA
BEQ

INDXD STA

*

IORTS
ouT

MODE, X
SKIP1
MONCH

COLUMN, X

*®
*-1
*+§5200

DON'T BUMP POINTERS IF CNTRL

MAINTAIN MONCH IF IN NOVID
MODE SO THAT BASIC COMMA
FORMATTING WILL STILL WORK

BUMP THE COLUMN COUNTER

FAKE BRANCH TO HIDE THE PLA
INSTRUCTION FROM THE
FALL-THRU PATH.

GET CHAR WHEN COLUMN=255

INITF
PRINT2

CRB,Y
PLOOP

ORB,Y

H

}
DATA,X
#5810
INDXD
ORB+$10
STRBCH
ORB,Y

DON'T WAIT FOR PRINTER

IF THIS IS THE FIRST TIME
THROUGH THE CODE. (THERE
WAS NO PREV. CHAR TO ACK.)

CHECK BUSY/ACK FLAG (BIT 7)
AND LOOP UNTIL IT IS SET,

RESET FLAG BIT.

O.K. TO TRANSFER THE CHARACTER NOW. IF IN
SLOT ONE USE AN ABSOLUTE STORE RATHER THAN
AN INDEXED STORE IN CASE OF HANDSHAKE PROBLEMS

GET THE CHAR AND INVERT IT IFF
PERIPHERAL USES ACTIVE NEGATIVE

* GENERATE A STROBE SIGNAL ON CB2 TO SIGNAL PRESENCE
* OF THE CHARACTER ON THE OUTPUT PORT

*

STRBCH LDA
EOR
STA
EOR
STA

SKIP0O PLA
EOR
BEQ
EXIT PLP
BCC

LDA
ASL

DONE2 PLA
TAX

CRB,Y ]

#808 3 ISSUE THE STROBE (POS OR NEG

CRB,Y 3 DEPENDING ON FLAG) WITHOUT

#$08 ¢+ CHANGING THE OTHER CONTROIL BITS

CRB, Y H

#80D CHECK FOR CR

CRCODE

PRINT1 GO BACK FOR THE REAL CHAR IF
THIS WAS A GENERATED TAB OR CR,

MODE, X SKIP JUMP TO MONITOR COUT ROUTINE
IF NOVID FLAG IS SET.

? RESTORE REGS &

: EITHER JUMP TO
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VULE bo Jul PLA ; MONITOR'S I/0
00D0 A8 302 TAY : ROUTINE OR RTS
00D1 68 303 PLA ; BACK TO CALLER
304 * CARRY SET MEANS NOVID MODE -~ BYPASS MONITOR ROUTINE
00D2 BO 03 305 BCS RETURN ~
00D4 4C FO FD 306 JMP COuT1
307 *
00D7 60 308 RETURN RTS
309 *

310 * END-OF-LINE REACHED. CHECK FOR END-OF-PAGE
311 * 1IF PAGE>0 AND DO A FORM FEED IF NECCESARY.

312 *
00D8 BD B8 05 313 CRCODE LDA  PAGE,X
00DB FO OF 314 BEQ  RESET OPTION DEFEATED
00DD FE B8 06 315 INC LINE,X BUMP LINE COUNTER
00EO FD B8 06 316 SBC  LINE,X GET PAGE LEN - LINE #
00E3 10 07 317 BPL  RESET NOT YET
00E5 49 F8 318 EOR  #SF8 FINISHED DOING FORM
00E7 DO 88 319 BNE PAGCR FEED? NO, DO A CR.
00E9 9D B8 06 320 STA  LINE,X YES, ZERO LINE COUNTER
321 *
322 * ZERO THE COLUMN AND MONCH POINTERS AND OPTIONALLY
323 * GENERATE A LINE FEED (DEFAULT IS NO AUTOMATIC LF).
324 * IF CR WAS GENERATED, THE ACTUAL CHR WILL BE OUTPUT
325 * AFTER THE LF - ELSE WE WILL RETURN AFTER LF.
326 *
00EC A9 00 327 RESET LDA  $$00
00EE 9D 38 07 328 STA  COLUMN, X
00F1 85 24 329 STA  MONCH
0O0F3 BD B8 03 330 LDA  MODE,X ;
00F6 OA 331 ASL ; ; PUTS AUTOLF FLAG IN CARRY e
00F7 OA 332 ASL ; ;
00F8 90 CC 333 BCC  EXIT
OOFA A9 OA 334 LDA  #$0A
00FC DO 97 335 BNE  OUT2
336 *
337 * END
~—-- END ASSEMBLY ---
TOTAL ERRORS: 00
-
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Ll I TIT 1T T PR TS RE T TN

TYPE :

MODE

B7
B6

WINDOW

FMARGI

INDENT

PAGL

DAL

P

*
*
*
*
*
*
*
*
*
*
WRITTEN BY FRED VILES *
*
*
*
*
*
*
*
*
*
*

!

- BARABLEL BRINTER
INTERFACE FIRMWARE

FO-7

POSITIVE DATA
POSITIVE STROBE
NEGATIVE ACKNOWLEDGE

SEPTEMBER 10, 1979

VERSION 4,0
DECEMBER 1, 1980

COPYRIGHT 1979 BY
SSM MICROCOIPUTER PRODUCTS
ALL RIGHTS RLESERVED

hkhkkhkhkkhkhkkhhkkkhhkhhkkhhkkkkkkkxk

CONTAINS TWO STATUS FLAGS IN THE HIGH ORDER TWO
BITS WHICH SELECT THE OPTIONAL AUTO-LINE FEED
ALD VIDEO-DISABLED MODLS OF OPERATION.

SELECTS NOVID MODE (APPLE VIDEO DISABLED) WHEN
SET (1), DEFAULTS TO 0 (OFF)

SLLECTS AUTOLF MODE WHEN SET (1), DEFAULT IS 0.

A CARRIAGE RETURN WILL BE OUTPUT AUTOMATICALLY
WHLLN ANY LINE EXCLEDS TH1S VALUE. MAY BR USED
TO CAUSE 'WRAP-AROUND' WHEN THE PRINTER'S

LINE LLENGTH IS EXCEEDED IF THE PRINTER ITSELF
CAII'T DO IT, OR WHEN NARROW PAPER IS USED ON

A WIDER CARRIAGE. DEFAULT IS 255.

A CRWILL BE OUTPUWT IN PLACE OF THE FIRST BLANK
PRINTED APFTER LINE LENGTH EXCEEDS THIS VALUE.
CAl: BE USED TO FORMAT LISTINGS SUCH THAT WORDS
ARL NOT SPLIT DETWIEN LINES. DEFAULT IS 255.

TER PIRST CHARACTER OF LACH LINE IS INDENTED
(FADDED WITH BLAKKS ON THE LEFT) BY THIS NUMBER

A C'FORNFLDED' (SEVEN BLANK LINES) WILL BE OUTPUT
AFTER RACH 'PAGL' (TUE NUMBER OF LINES GIVEN

BY THIS VALUL) BAS REEN PRINTED. SETTING PAGE
TO LERO DEFLATS FORD PLED., DEFAULT IS 58 FOR

A PAGE OF 11.5 TNCUHRS ONM TMOST PRINTERS.

= CONTALINS A VALUR TO BE EXCLUSIVE-OR'ED WITH THE

CHAR BRFORE 17T IS TRANSHITTED, SET TO $00 FOR
FCHITIVE GOING DATA, OR TO S$IPF FOR NEGATIVE
GCITG DATA.  NOTE - TIE USER CAN SET DATA
16560 O 710 INSTEAD TO FORCLE THE HIGH

Cratk paTA BTT TO B '1' INSTEAD OF '0°
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*

MODE EQU $3B8 ( 478+4+N:?2? POKE 1144+N,?? )
WINDOW EQU $438 ( 4F8+4N:?? POKE 1272+N,?? )
MARGIN EQU $4B8 ( 578+N:?? POKE 1400+N,?2? )
INDENT EQU $538 ( 5F8+N:?? POKE 1528+N,?? )
PAGE EQU S$S5B8 ( 678+N:?? POKE 1656+N,?? )
DATA EQU  $638 ( 6F8+N:??  POKE 1784+N,?? )
*

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

*

* THE FOLLOWING COUNTERS AND FLAGS ARE USED

* INTERNALLY AND SHOULD NOT BE ALTERED BY

* THE USER.

*

* COLUMN - PRINTER COLUMN COUNTER (NUMBER

* OF CHARS OUTPUT SINCE LAST

* CARRIAGE RETURN)

*

* LINE = CURRENT PRINTER LINE NUMBER

* (NUMBER OF CR'S OUTPUT SINCE

* THE ‘LAST FORM FEED)

*

*

* INITF - THIS FLAG IS USED TO AVOID GETTING HUNG
* UP IN THE 'WAIT FOR ACKNOWLEDGE' LOOP
* ON THE INITIALIZATION ENTRY.

*

LINE EQU $6B8

COLUMN EQU $738

INITF EQU $478

*

* ADDR OF THE MONITOR'S CURRENT

* HORIZONTAL CURSOR POSITION

*

MONCH EQU $24

*

* MONITOR ENTRIES USED

* COUT1 - THE OUTPUT ROUTINE

* IORTS - DOES AN IMMEDIATE RTS

*

COUT1 EQU SFDFO

IORTS ©LGO DIFS8

*

*

* O (SCOS0+LII0) B VB A=STDE DATA DIRECTION REG. (DDRA)
* Locrn sit 215 "y, ANBDOis THE A-SIDE OUTPUT REG.
* (GRA) §1F CREZ Jo mon

O (SCORTIHSHG)Y 18 SR A=SIDE CON'TROL REGISTER (CRA).
*oO(SCCHLATHD) AVD (SCOLT45M0) ARE T2 CORRESPONDING B-SIDFE
* PEG. ADDRECOES

*

DDA [Ho1e 20000

ORA Il o000

CRA EQU SCO41

DDRE 200 $C082

GRRB BOt $C082

CRB ro 50083

*

.".

&

pic?



0036 9D 38 U5 181 STA INDENT,X NO INDENTING ON LEFT

0039 9D B8 03 182 STA MODE, X MONITOR VIDEO IS ENABLED AND
183 * AUTO LINE FEED IS DISABLED
003C A9 FF 184 LDA #SFF DEFAULT WINDOW IS SET TO
“93E 9D 38 04 185 STA WINDOW,X 255 TO DEFEAT AUTO CR GENERATION
\_/41 9D B8 04 186 STA MARGIN,X NO MARGIN FORMATTING.
187 * SET UP DATA DIRECTION REG. FOR
0044 99 82 CO 188 STA DDRB, Y ALL BITS AS OUTPUT.
189 * STA DATA,X DATA WILL BE ACTIVE NEGATIVE.
190 * INITIALIZE THE PIA FOR DEFAULT OPERATION - MANUAL STROBE
191 * $36 - POS STROBE, POS ACK OR BUSY (TRAILING EDGE SENSED)
192 * $34 - POS STROBE, NEG ACK OR BUSY
193 * $3E - NEG STROBE, POS ACK OR BUSY "
194 * $3C - NEG STROBE, NEG ACK OR BUSY "
0047 A9 34 195 LDA #$34
0049 99 83 CO 196 STA CRB, Y
197 *
004C A9 3A 198 LDA #S3A PAGE LENGTH IS 59 LINES
004E 9D B8 05 199 STA PAGE, X FOR ABOUT 11.5" PAPER.
0051 A9 80 200 LDA #$80 SET INIT FLAG TRUE
201 *
202 * NORMAL PATH FOR OUTPUT. TEST FOR WINDOW WIDTH
203 * EXCEEDED, FOR RIGHT MARGIN FORMATTING, AND FOR TAB
204 * GENERATION IN THAT ORDER UNLESS COLUMN OVERFLOWED.
205 *

0053 8D 78 04 206 PRINTO STA INITF
0056 BD 38 07 207 PRINT1 LDA COLUMN, X

0059 C9 FF 208 CMP # $FF 1-ST CHECK FOR COLUMN OVERFLOW.
005B FO 36 209 BEQ SKIP2 YES - SKIP ALL FURTHER TESTS.
005D DD 38 04 210 CMP WINDOW, X CHECK FOR WINDOW EXCEEDED
\-ﬁo BO 0D 211 BCS WNDCR YES - GO GENERATE A CARR. RET,
212 *
213 * CODE TO GENERATE A CR IN PLACE OF THE
214 * FIRST BLANK CHAR AFTER THE USER-SPECIFIED
215 * MARGIN IS EXCEEDED.
216 *
0062 DD B8 04 217 FMTTST CMP MARGIN, X PAST MARGIN?
0065 90 OE 218 BCC TABTST NO, GO CHECK FOR TAB
0067 68 219 PLA ; YES, TEST FOR A
0068 2C 83 FD 220 BIT $FD83 BLANK CHARACTER.
006B DO 14 221 BNE NOTAB IF SO, GO GENERATE
006D FO 01 222 BEQ FMTCR A CR AND DROP THE BLANK
223 *
224 *
006F 18 225 WNDCR CLC
0070 08 226 FMTCR PHP
0071 A9 0D 227 PAGCR LDA #$0D
0073 DO 20 228 BNE OuT2
229 *
230 *kkkkhhkhhhkkkkkk Ak AR KKK A ALk kA khhhkhhkhhhh kK
231 *

232 * CHECK FCR TEFT-MARGIN PPADDING REQUIRED
233 * AND FOR BASIC 75AR OR CCMMA PPINT FORMATTING.

234 *
0075 DD 38 05 235 TABTST CMP JHDENT, X
"8 90 02 236 BCC SPGEN I InpenT (LEFT MARGIN) OR
(A C5 24 237 CHP NONCH I MONCH IS GREATER THAN COLUMN
007C A9 20 238 SPGEN LDA 1520 © CGENERATE SPACES TO CATCH UP TO
007E 90 OF 239 BCC FHCCOI, LT" (BASIC TAB FORMATTING)

0080 68 240 PLA



0000
0001

0002
0003
0004
0005
0006
0007
0008
0009
000C
000D
000E
000F
0010
0011
0012
0013
0014
0015
0016
0017
0019
001Aa

001B
00lcC
001D
001E
001F
0020
0021
0022

0024
0026
0028
0029
002A
002D
0030
0033

18
BO

A9
85
4n
4A
99
9D
9D
9D

FE

58 FF

7F

2F

02
36

83 CO
38 06
38 07
B8 06

121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180

hhkhkkhkkhkhkkkkkhkkkhkhkhkkhkk

*

ORG $00

OBJ $52
*

khkkhkkhkhkkkhkhkhkhkhhkkhkhkkkkkkhkkkhkkkkkhkkkkkk

00

*
*
*
*

khkhkkkkhkkhkkhhhhkhkkkkhkhhkhhhkhkhkhkhkkhkhkhkkhkkkk

*

* PR#N OR N CNTRL-P ENTRY. MONITOR DESTORYS
* LINK ADDR ALREADY IN $36,$37 HEX

*
ENTO CLC *

BCS *
ORG *-]
OBJ *4+$

*

5200

INDICATE INITIALIZATION ENTRY
MASK THE SEC

* SOFT ENTRY PRINT VECTOR

*

ENTW SEC
PHA
TYA
PHA
TXA
PHA
SEI
JSR
TSX
PLA
PLA
PLA
TAY
DEX
TXS
PLA
TAX
CLI
TYA
AND
PHA
PHP

$7

@ N = L) Ve NE N N6 N N0 N N0 NN f=f Ne ) ve we we “e we

!
* GET $NO INTO REG Y

TXA $
ASL
ASL
ASL
ASL
TAY $
PLP H

BCS PRI
*

ORTS

F

NTO

NORMAL PRINT ENTRY POINT
SAVE THE

REGISTERS

ON THE

STACK

STACK PROCESSING
MUST NOT BE
INTERUPTED,

RETRIEVE CHAR
FROM UNDER STACK
INTO REG Y AND

GET $CN FROM ~

ABOVE STACK (RTS
LEFT IT THERE) -
WITHOUT HARMING
CONTENTS

FORCE B7 TO ZERO
SAVE CHAR
SAVE STATUS

RESTORE STATUS
BRANCH AROUND INITS IF SOFT ENTRY

* DEFAULT INITS FOR 1-ST ENTRY

*

INITAL LDA 30
STA $36
LSR ;
LSR ;

2

’
STA CRB,Y
STA DATA, X
STA COLUMN, ¥ Wl START AT THE DEGINNIHNG
STA LINE, ¥

PE7-73

SET OUTPUT VECTOR TO POINT
TO THE SOFT ENTRY

LDA ZERO AN ST CARRY
ASSURE ADDRESSIHG DDRD
DARA WILL BE NCTIVIE POSITIVE

O 1 NE ARRO,



‘0081 2C 58 FF 241 NOTAB BIT IORTS

0084 FO0 OE 242 BEQ ouT DON'T BUMP POINTERS IF CNTRL
0086 48 243 PHA
0087 BD B8 03 244 LDA MODE, X MAINTAIN MONCH IF IN NOVID
008A 10 02 245 BPL SKIP1 MODE SO THAT BASIC COMMA
008C E6 24 246 INC MONCH FORMATTING WILL STILL WORK
008E 68 247 SKIP1 PLA
008F FE 38 07 248 INCCOL INC COLUMN, X BUMP THE COLUMN COUNTER
249 *
0092 FO FE 250 BEQ * FAKE BRANCH TO HIDE THE PLA
251 ORG *-1 INSTRUCTION FROM THE
252 OBJ *+$5200 FALL-THRU PATH.
253 *
0093 68 254 SKIP2 PLA GET CHAR WHEN COLUMN=255
255 *
256 *
0094 08 257 OuT PHP
0095 48 258 0OUT2 PHA
259 * DON'T WAIT FOR PRINTER
0096 AD 78 04 260 LDA INITF IF THIS IS THE FIRST TIME
0099 30 08 261 BMI PRINT2 THROUGH THE CODE. (THERE
262 * WAS NO PREV., CHAR TO ACK.)
263 *
009B B9 83 CO 264 PLOOP LDA CRB,Y CHECK BUSY/ACK FLAG (BIT 7)
009E 10 FB 265 BPL PLOOP AND LOOP UNTIL IT IS SET.
266 *
00A0 B9 82 CO 267 LDA ORB, Y RESET FLAG BIT.
268 *
269 * O0.K. TO TRANSFER THE CHARACTER NOW. IF IN
270 * SLOT ONE USE AN ABSOLUTE STORE RATHER THAN
271 * AN INDEXED STORE IN CASE OF HANDSHAKE PROBLEMS
00A3 68 272 PRINT2 PLA :
00A4 48 273 PHA ; GET THE CHAR AND INVERT IT IFF
00A5 5D 38 06 274 EOR DATA,X PERIPHERAL USES ACTIVE NEGATIVE
00A8 CO 10 275 CPY #5810
00AA DO 05 276 BNE INDXD
00AC 8D 92 CO 277 STA ORB+$10
00AF FO 03 278 BEQ STRBCH
00B1 99 82 CO 279 INDXD STA ORB, Y
280 *

281 * GENERATE A STROBE SIGNAL ON CB2 TO SIGNAL PRESENCE
282 * OF THE CHARACTER ON THE OUTPUT PORT

283 *
00B4 B9 83 CO 284 STRBCH LDA CRB, Y :
00B7 49 08 285 EOR #508 ; ISSUE THE STROBE (POS OR NEG
00B9 99 83 CO 286 STA CRB,Y ; DEPENDING ON FLAG) WITHOUT
00BC 49 08 287 EOR #508 ¢+ CHANGING THE OTHER CONTROL BITS
00BE 99 83 CO 288 STA CRB,Y :
289 *
00C1 68 290 SKIPO PLA
00C2 49 0D 291 EOR #$0D CHECK FOR CR
00C4 FO 12 292 BEQ CRCODE
00C6 28 293 EXIT PLP
00C7 90 8D 294 BCC PRINT1 GO BACK FOR TI'L: REAL CIHAR IF
295 * THIS WAS A CENERATED TAR OR CR.
00C9 BD B8 03 296 LDA MODE, X SKIP JUMP 0 MOWITOR £OUT ROUTINE
297 * IF NOVID FLAG I8 SET.
00CC oa 298 ASL
00CD 68 299 DONE2 PLA ; RELTORD FBGH &

00CE AA 300 TAX ; EYOTIRLG Junp 70

PE7-5



O0OCF 68 301 PLA ; MONITOR'S 1/0
30D0 A8 302 TAY H ROUTINE OR RTS
00D1 68 303 PLA H BACK TO CALLER
304 * CARRY SET MEANS NOVID MODE - BYPASS MONITOR ROUTINE
00D2 BO 03 305 BCS RETURN
00D4 4C FO FD 306 JMP COUT1
307 *
00D7 60 308 RETURN RTS
309 *

310 * END-OF-LINE REACHED. CHECK FOR END-OF-PAGE
311 * IF PAGE>0 AND DO A FORM FEED IF NECCESARY,

312 *
60D8 BD B8 05 313 CRCODE LDA PAGE, X
00DB FO OF 314 BEQ RESET OPTION DEFEATED
00DD FE B8 06 315 INC LINE,X BUMP LINE COUNTER
00E0 FD B8 06 316 SBC LINE,X GET PAGE LEN - LINE #
00E3 10 07 317 BPL RESET NOT YET
00E5 49 F8 318 EOR #SF8 FINISHED DOING FORM
00E7 DO 88 319 BNE PAGCR FEED? NO, DO A CR.
00E9 9D B8 06 320 STA LINE,X YES, ZERO LINE COUNTER
321 *
322 * ZERO THE COLUMN AND MONCH POINTERS AND OPTIONALLY
323 * GENERATE A LINE FEED (DEFAULT IS NO AUTOMATIC LF).
324 * IF CR WAS GENERATED, THE ACTUAL CHR WILL BE OUTPUT
325 * AFTER THE LF - ELSE WE WILL RETURN AFTER LF.
326 *
00EC A9 00 327 RESET LDA #$00
O0EE 9D 38 07 328 STA COLUMN, X
00F1 85 24 329 STA MONCH
00F3 BD B8 03 330 LDA MODE, X H
00F6 0A 331 ASL ; ; PUTS AUTOLF FLAG IN CARRY
00F7 OA 332 ASL H H
00F8 90 CC 333 BCC EXIT
00FA A9 OA 334 LDA #$S0A
00FC DO 97 335 BNE OuT2
336 *
337 * END

~-- END ASSEMBLY ---

TOTAL ERRORS: 00
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* *

* PARALLEL PRINTER *

* INTERFACE FIRMWARE *

* *

* TYPE: PFO-8 *

* POSITIVE DATA *

* POSITIVE STROBE *

* POSITIVE ACKNOWLEDGE *

* *

* *

* WRITTEN BY FRED VILES *

* SEPTEMBER 10, 1979 *

* . i *

* VERSION 4.0 *

* DECEMBER 1, 1980 *

* ' *

* COPYRIGHT 1979 BY *

* SSM MICROCOMPUTER PRODUCTS *

* ALL RIGHTS RESERVED *

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

* ) s

*

*

* MODE - CONTAINS TWO STATUS FLAGS IN THE HIGH ORDER TWO
* BITS WHICH SELECT THE OPTIONAL AUTO-LINE FEED
* AND VIDEO-DISABLED MODES OF OPERATION.

* B7 - SELECTS NOVID MODE (APPLE VIDEO DISABLED) WHEN
* SET (1), DEFAULTS TO 0 (OFF)

* B6 - SELECTS AUTOLF MODE WHEN SET (1), DEFAULT IS 0.
*

* WINDOW - A CARRIAGE RETURN WILL BE OUTPUT AUTOMATICALLY
* WHEN ANY LINE EXCEEDS THIS VALUE. MAY BE USED
* TO CAUSE 'WRAP-AROUND' WHEN THE PRINTER'S

* LINE LENGTH IS EXCEEDED IF THE PRINTER ITSELF
* CAN'T DO IT, OR WHEN NARROW PAPER IS USED ON

* A WIDER CARRIAGE., DEFAULT IS 255,

*

* MARGIN - A CR WILL BE OUTPUT IN PLACE OF THE FIRST BLANK
* PRINTED AFTER LINE LENGTH EXCEEDS THIS VALUE.
* CAN BE USED TO FORMAT LISTINGS SUCH THAT WORDS
* ARE NOT SPLIT BETWEEN LINES. DEFAULT IS 255.

*

* INDENT - THE FIRST CHARACTER OF EACH LINE IS INDENTED

* (PADDED WITH BLANKS ON THE LEFT) BY THIS NUMBER
* .

* PAGE - A 'FORMFEED' (SEVEN BLANK LINES) WILL BE OUTPUT
* AFTER EACH 'PAGE' (THE NUMBER OF LINES GIVEN

* BY THIS VALUE) HAS BEEN PRINTED. SETTING PAGE
* TO ZERO DEFEATS FORM FEED. DEFAULT IS 58 FOR

* A PAGE OF 11.5 INCHES ON MOST PRINTERS.

*

* DATA - CONTAINS A VALUE TO BE EXCLUSIVE-OR'ED WITH THE
* CHAR BEFORE IT IS TRANSMITTED. SET TO $00 FOR
* POSITIVE GOING DATA, OR TO S$FF FOR NEGATIVE

* GOING DATA. NOTE - THE USER CAN SET DATA

* TO $80 OR $7F INSTEAD TO FORCE THE HIGH

* ORDER DATA BIT TO BE 'l' INSTEAD OF 'o’

*

PF8-1



64 MOUDLE EQU $3B8
63 WINDOW EQU $438
64 MARGIN EQU $4B8
65 INDENT EQU $538
66 PAGE EQU $5B8

478+N:?2? POKE 1144+N,??
4F8+N:?? POKE 1272+N,??
578+N:?? POKE 1400+N,??
SF8+N:2? POKE 1528+N,?2?
678+N:2? POKE 1656+N,??

L I W N e )
et Nt ot
L4

67 DATA EQU  $638 6F8+N:??  POKE 1784+N,??
6 *

63* * * * * * * * * * * *

70 *

71 * THE FOLLOWING COUNTERS AND FLAGS ARE USED

72 * INTERNALLY AND SHOULD NOT BE ALTERED BY

73 * THE USER.

74 *

75 * COLUMN - PRINTER COLUMN COUNTER (NUMBER

76 * OF CHARS OUTPUT SINCE LAST

77 * CARRIAGE RETURN)

78 *

79 * LINE - CURRENT PRINTER LINE NUMBER

80 * (NUMBER OF CR'S OUTPUT SINCE

81 * THE LAST FORM FEED)

82 *

83 * | '

84 * INITF - THIS FLAG IS USED TO AVOID GETTING HUNG
85 * UP IN THE 'WAIT FOR ACKNOWLEDGE' LOOP
86 * ON THE INITIALIZATION ENTRY.

87 *

88 LINE EQU $6B8

89 COLUMN EQU $738

90 INITF EQU $478

91 *

92 * ADDR OF THE MONITOR'S CURRENT
93 * HORIZONTAL CURSOR POSITION

94 ~*

95 MONCH EQU $24

96 *

97 * MONITOR ENTRIES USED

98 * COUT1 - THE OUTPUT ROUTINE

99 * 1IORTS - DOES AN IMMEDIATE RTS
100 *

101 COouTl EQU $FDFO
102 IORTS EQU $FF58
*

103

104 *

105 * ($C080+$NO) IS THE A-SIDE DATA DIRECTION REG. (DDRA)

106 * IF CRA BIT 2 IS "1", AND IS THE A-SIDE OUTPUT REG.

107 =* (ORA) IF CRA2 IS "O"

108 * ($C081+$N0) IS THL A-SIDE CONTROL REGISTER (CRA).

109 * ($C082+$NO) AND ($C083+$NO) ARE THE CORRESPONDING B-SIDE
110 * REG. ADDRESSES

111 *

112 DDRA EQU $C080
113 ORA EQU $C080
114 CRA EQU $C081
115 DDRB EQU $C082
116 ORB EQU $C082
117 CRB EQU $C083
118 *
119 =
120 *

PF8-2
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12] *kkkdkkkkkkkkhkhkhkhkhhhkdhkk

122 * - *
’ 123 ORG  $00 *
124 OBJ  $5200 *
125 * *

126 ****************************************
127 *kkkkhhkhkhkkkkkhhhhhkhhkhkkkkkhkhhkhkhkhkhhhkkkkkk

128 *
129 * PR#N OR N CNTRL-P ENTRY. MONITOR DESTORYS
130 * = LINK ADDR ALREADY IN $36,$37 HEX

-0000 18 132 ENTO CLC * INDICATE INITIALIZATION ENTRY
0001 BO FE 133 - BCS * MASK THE SEC
134 - ORG *-1
135 - OBJ *+$5200
136 *
137 * SOFT ENTRY PRINT VECTOR
138 *
0002 38 ~ 139 ENTW  SEC ; NORMAL PRINT ENTRY POINT
0003 48 140 PHA ; SAVE THE
0004 98 141 . TYA H REGISTERS
0005 48 142 PHA ; ON THE
0006 8A 143 TXA H STACK
0007 48 144 PHA $
0008 78 145 SEI H STACK PROCESSING
0009 20 58 FF 146 JSR IORTS MUST NOT BE
000C BA 147 TSX H INTERUPTED.
000D 68 148 PLA $
000E 68 149 - PLA ; RETRIEVE CHAR
000F 68 - - 150 PLA ; FROM UNDER STACK
0010 A8 151 TAY ; INTO REG ¥ AND
0011 CA 152 DEX ; GET $CN FROM
0012 9A 153 TXS H ABOVE STACK (RTS
0013 68 154 . PLA H LEFT IT THERE) -
0014 AA 155 : TAX H WITHOUT HARMING
0015 58 156 CLI ; CONTENTS
0016 98 157 TYA $
0017 29 7F 158 AND #STF FORCE B7 TO ZERO
0019 48 159 PHA : SAVE CHAR
001A 08 160 PHP ; SAVE STATUS
161 * GET $NO INTO REG Y
001B 8A 162 - TXA $
001C oA 163 ASL
001D OA , 164 ASL
001E OA 165 ASL
001F oOA 166 ASL
0020 A8 167 TAY $
0021 28 168 PLP ; RESTORE STATUS
0022 BO 2F 169 BCS PRINTO BRANCH AROUND INITS IF SOFT ENTRY
170 *
171 * DEFAULT INITS FOR 1-ST ENTRY
172 *
0024 A9 02 173 INITAL LDA #$02 SET OUTPUT VECTOR TO POINT
0026 85 36 174 STA $36 TO THE SOFT ENTRY
0028 4A 175 LSR ;
0029 4A 176 LSR H LDA ZERO AND SET CARRY
002A 99 83 CO 177 STA CRB,Y ASSURE ADDRESSING DDRB
002D 9D 38 06 178 STA DATA, X DATA WILL BE ACTIVE POSITIVE
0030 9D 38 07 179 STA COLUMN,X WE START AT THE BEGINNING
0033 9D B8 06 180 STA LINE,X OF LINE ZERO.
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UUso
0039

003cC
003E
0041

0044

0047
0049

004C
004E
0051

0053
0056
0059
005B
005D
0060

0062
0065
0067
0068
006B
006D

006F
0070
0071
0073

0075
0078
007A
007¢C
007E
0080

yD
9D

A9
9D
9D

99

A9
99

A9
9D
A9

8D
BD
Cc9
FO
DD
BO

DD
90
68
2C
DO
FO

18
08
A9
DO

DD
90
C5
A9
90
68

30
B8

FF
38
B8

82

36
83

3A
B8
80

78
38
FF

38
0D

B8
0E

83
14
01

0D
20

38
02
24
20
OF

ud
03

04
04
co

co

05

04
07

04

04

FD

05

i1o1
182
183
184
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
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240

SLA LINDENT, X
STA MODE, X

LDA #SFF
STA WINDOW, X
STA MARGIN,X

*

STA DDRB, Y
STA DATA,X

$36 - POS STROBE,
$34 - POS STROBE,
$3E - NEG STROBE,
$3C - NEG STROBE,
LDA #$36
STA  CRB,Y

* % % * % *

LDA #$3A
STA PAGE, X
LDA #$80

NORMAL PATH FOR OU
EXCEEDED, FOR RIGH
GENERATION IN THAT

* ¥ F *

*

PRINTO STA INITF
PRINT1 LDA COLUMN, X
CMP #SFF
BEQ SKIP2
CMP WINDOW, X
BCS WNDCR

CODE TO GENERATE A
FIRST BLANK CHAR A
MARGIN IS EXCEEDED

* % % F *

FMTTST CMP MARGIN, X
BCC TABTST
PLA ;
BIT $FD83
BNE NOTAB

BEQ FMTCR
*

*

WNDCR CLC

FMTCR PHP

PAGCR LDA #$0D
BNE OuT2

*
kkkkkkkkkkkkkkkkkkkkk
*

* CHECK FOR LEFT-MAR
* AND FOR BASIC TAB
*
TABTST CMP  INDENT, X
BCC  SPGEN
CMP  MONCH
SPGEN LDA  #$20
BCC  INCCOL
PLA

PF8-4

NO INDENTING ON LEFY

MONITOR VIDEO IS ENABLED AND
AUTO LINE FEED IS DISABLED
DEFAULT WINDOW IS SET TO

255 TO DEFEAT AUTO CR GENERATION
NO MARGIN FORMATTING.

SET UP DATA DIRECTION REG. FOR
ALL BITS AS OUTPUT.

DATA WILL BE ACTIVE NEGATIVE.

POS ACK OR BUSY (TRAILING EDGE SENSED)
NEG ACK OR BUSY

POS ACK OR BUSY "

NEG ACK OR BUSY ¥

PAGE LENGTH IS 59 LINES
FOR ABOUT 11.5" PAPER.
SET INIT FLAG TRUE

TPUT. TEST FOR WINDOW WIDTH
T MARGIN FORMATTING, AND FOR TAB
ORDER UNLESS COLUMN OVERFLOWED.,

1-ST CHECK FOR COLUMN OVERFLOW.
YES - SKIP ALL FURTHER TESTS.
CHECK FOR WINDOW EXCEEDED

YES - GO GENERATE A CARR. RET.

CR IN PLACE OF THE
FTER THE USER-SPECIFIED

PAST MARGIN?

NO, GO CHECK FOR TAB
YES, TEST FOR A

BLANK CHARACTER.

IF S0, GO GENERATE

A CR AND DROP THE BLANK

kkkkkhkkkhkkkhkkkkkkkkkkkkxk

GIN PPADDING REQUIRED
OR COMMA PRINT FORMATTING.

IF INDENT (LEFT MARGIN) OR

IF MONCH IS GREATER THAN COLUMN
GENERATE SPACES TO CATCH UP TO
IT (BASIC TAB FORMATTING)

N

~

INITIALIZE THE PIA FOR DEFAULT OPERATION - MANUAL STROBE

'



0081 2C 58 FF 241 NOTAB BIT IORTS

0084 FO OF 242 BEQ ourT DON'T BUMP POINTERS IF CNTRL
0036 48 243 PHA
0087 BD BL 03 244 LDA  HODE, X MAINTAIN MONCH IF IN NOVID
008A 10 02 245 BPL  CKIP1 MODE SO THAT BASIC COMMA
“7)08C E6 22 246 INC  ['ONCH FORNATTING WILL STILL WORK °
003E 68 247 SKIP1 PLA
008F FE 38 07 248 INCCOL INC  COLUNH,¥  BUMP THE COLUMN COUNTER
249 *
0092 FO FE 250 BEQ  * FAKE BRANCH TO HIDE THE PLA
251 ORG  *-1 INSTRUCTION FROM THE
252 OBJ  *+$5200 FALL-THRU PATH.
253 *
0093 68 254 SKIP2 PLA  CET CHAR WHEN COLUMN=255
255 *
256 *
0094 08 257 our PHP
0095 48 258 0OUT2 PHA
259 * DON'T WAIT FOR PRINTER
0096 AD 78 04 260 ~ LDA  INITF IF THIS IS THE FIRST TIME
0099 30 0¢ 261 BMI  FRINT2 THROUGH THE CODE. (THERE
262 * WAS NO PREV. CHAR TO ACK.)
263 * )
009B B9 83 CO 264 PLOOP LDA.  CKB,Y CHECK BUSY/ACK FLAG (BIT 7)
009E 10 FP 265 BPL  PLOOD AND LOOP UNTIL IT IS SET.
266 *
00A0 B9 €2 CO 267 LDA  ORB,Y RESET FLAG BIT.
268 *
269 * O.K. TO TRALSFER THE CHARACTER NOW. IF IN
270 * SLOT OWII USE AN ABSOLUTE STORE RATHER THAN
— 271 % AN INDEXED STORF IN CASE OF HANDSHAKE PROBLEMS
013 68 272 PRINT2 PLA
COAd 48 273 PIIA GET THE CHAR AND INVERT IT IFF
00AS5 5D 36 06 274 LECR  DATA, X PERIPHERAL USES ACTIVE NEGATIVE
00A8 CO 1cC 275 CPY t 510
00AA DO 05 276 BHE  TMDXD
00AC 8D 92 CO 277 STA ORB+S$I10
00AF FO 03 278 BEQ  STPBCH
00B1 99 82 CO 279 INDXD &TA  OLB,Y
280 *
281 *  GENERATE A STRORE SIGNAL ON CB2 70 SIGNAL PRESENCE
282 *  OF TI'L CBARACTLK ON THE OUTPUT PORT
283 *
0034 B9 83 CO 284 STRBCH LDA  CIB,Y ;
0037 49 08 285 DOR  1s0Q ;  ISSUL THE STROBE (POS OR NEG
00139 99 83 CO 286 STA CRR,Y ;  DEPEMDING ON FLAG) WITHOUT
CoiC 49 08 287 EOR 508 ; CHANGING THE OTHER CONTROL BITS
00RBE 99 83 CO 288 SR CRB, Y H
289 *
06021 66 290 SKIPO PLA
00C2 49 0D 291 LOK  #90D CHECK FOR CR
00C4 FO 12 292 BEC  Cncopr
00C6 28 293 LEXIT  PLD
00C7 90 8D 204 RCC  PRINT] GG BACK PCR TI1F REAL CHAR IF
205 % TH1S WAS A GEMERATED TAB OR CR.
00C9 BD B& 03 296 LDA - HODI, X SKIP JUMP 70 MONITOR COUT ROUTINE
~ 207 * 1 NOVID FLAG 1S SET.
200C OA 268 ASL
00CD 68 209 DBONE2  PLA s RESTORE REGS
00CE AA 300 TAY BITHER JUNP 7O
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ouck 68 3Ul PLA : MONLTOR's 1/0
00D0 A8 302 TAY H ROUTINE OR RTS ~
00D]1 68 303 PLA H BACK TO CALLER

304 * CARRY SET MEANS NOVID MODE - BYPASS MONITOR ROUTINE
00D2 BO 03 305 BCS RETURN
00D4 4C FO FD 306 JMP CouTl

307 *
00D7 60 308 RETURN RTS

309 *

310 * END-OF-LINE REACHED. CHECK FOR END-OF-PAGE
311 * 1IF PAGE>0 AND DO A FORM FEED IF NECCESARY.

312 *
J0D8 BD B8 05 313 CRCODE LDA PAGE, X
00DB FO OF 314 BEQ RESET OPTION DEFEATED
00DD FE B8 06 315 INC LINE, X BUMP LINE COUNTER
OCEO FD B8 06 316 SBC LINE, X GET PAGE LEN - LINE ¢
00E3 10 07 317 BPL RESET NOT YET
00ES 49 F8 318 EOR #SF8 FINISHED DOING FORM
0CE7 DO 88 319 BNE PAGCR FEED? NO, DO A CR.
00E9 9D B8 06 320 STA LINE, X YES, ZERO LINE COUNTER
321 *
322 * ZERO THE COLUMN AND MONCH POINTERS AND OPTIOHALLY
323 * GENERATE A LINE FEED (DEFAULT IS NO AUTOMATIC LF),
324 * 1IF CR WAS GENERATED, THE ACTUAL CHR WILL BE OUTPUT
325 * AFTER THE LF - ELSE WE WILL RETURN AFTER LF,
326 *
00EC A9 00 327 RESET LDA #$00
OCEE 9D 38 07 328 STA COLUMN, X
00F1 85 24 329 STA MONCH
O00F3 BD B8 03 330 LDA MODE, X ;
00F6 OA 331 ASL H ; PUTS AUTOLF FLAG IN CARRY
00F7 0OA 332 ASL ; ;
00F8 90 CC 333 BCC EXIT
O00FA A9 OA 334 LDA #50A
00FC DO 97 335 BNE OuUT2
336 *
337 * END

--- END ASSEMBLY ---

TOTAL ERRORS: 00
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