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L R SR

File - A/BML .ROM.LIST.FORM { 15-MAR-1988 12:56:54 ) Page - 0001
S 0 ST SRS

00061

1] Iisieisininivinisisiniviaieinioinisisisisisisisisieiois]nieinisisis
00081 HES | )
(11 ]] 3 [ (1
006! 3 [ fpple /// Apple IL Emulation Monitor ROM Listing §]
senei s [1 0
000} 3 [1 ]
s80dl 3 [ Disassembled by David T. Craig in 1987 for {1
(L] s [ the Apple /// 1.1 Assembler 8]
f000 3 11 1§
000 3 [1 APPLE )0 EMULATION INTRODUCTION: [
([1]]] s 1) {1
(1] ]] 3 [] The Apple /// bas a feature, called Apple I{ Emulation, that [l
eoeei 3 [1 allows it to run most Apple ) software. It does this by ]
[ [[]]] 3 [ imitating, or emulating, the behavior of the Apple I[. A (1
00081 3 ] diskette called the *Apple I Emulation® diskette lets you run [)
a08e! 3 [1 programs written for the Apple 1{ Plus (or Apple 10) on your [1
(1] ]] s [1 Apple /// computer. While you are using the Emulation diskette, ()
(L] ] $ [] none of the advanced features of the Apple /// are available to [}
([ ]] $ [) yous you can only use Apple I features. (9]
1000 3 01 9]
8008) 3§ [] When you use the Emulation diskette for the first time, your {1
L[] ]] 3 {1 Apple 77/ acts like a 48K Apple 1L Plus with AppleSoft 1L BASIC, [)
L[] ]] 3§ [1 a 1é-sector Disk M controller card, and a Serial card. You can [}
L] j [ also change the diskette so that the Apple /// emulates an Apple (]
1] ]] $ [J )0 with Integer BASIC, or either type of Apple )M with a {1
(1] 1] 3 [1 communications card. {1
(1111 3 [ 0]
([ ]] 3 [1 BRRATION FIRSARE AND HARDWARE NOTES: 0
0Nt 3 (1 {1
L] § [1 The subroutines in the Apple 1{‘s monitor ROM that handle Non- ()
eooe! 3 [] Maskable Intercupts (NMIs), annunciators, cassette input and 0]
] j [1 output, and paddie input have been altered. The NMI vector 8]
{11 ]] $ [J in the Emulator is the same as the Reset vector. Cassete input [)
(11 )] § [] and output have been removed and are inoperable (nobody in their [}
L] 3 [1 right mind currently uses a tape-based micro-computer !). 8
000! s [1
L[ 1]] 3 [) The RESET button on the Apple /// in Emulation mode does not 9]
(1] ]] ; [1 operate the same as the Apple 1L RESET button in that it {1
(111} 3 [] generates a Non-Maskable Interrupt, not a true reset. Holding [}
(1] []] 3 [J down CONTROL while pressing RESET causes the Apple /// to 9]
L] 3 [1 attempt to boot an Apple /// diskette. 18
L]} y 1 {1
0088 3 [1 Various firmware changes exist in the ROM due to several suttle [)
([ ]] i (1 hardware differences between the Apple /// and (. Specifically, ()
1] 1] § [1 the 1/0 memory region of the Apple ///, SCHI9-SCOFF, has several [)
seeel 3 [1 extra functions not present in the Apple I or 1[ Plus. ]
sese! s [ {1
(111} 1HSIsieisininisin(eisisinisisisisisisinis]sisieisisisisinisisisislsis]s!
(1]

seesi §HHEHEEEHEEHHHHHHHHHHHHHEHHHHHHHHHEHEHHHHHHHHHHHEH
(1] } #

({111} } * SOME NOTES CONCERNING APPLE )T MACHINE IDENTIFIOATION

L1 ]] R

1111 ; * ldentification thru software of Apple ) series computers is

fpple /// Apple I Emslation ROM Source : Formatted Listing
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File - A3/BMUL.ROM.LIST.FORM

f000i
L]
seesi
11 L]
Wi
a0ee!
U1 L]]
!
L L]
saeei
20801
L]
e
as0d!
80081
e
!
LT
L[]
el
080!
e
neei
0001
L]
L]
L]
L]
1]
L L
asee|
L1
]
senei
s
L]
L]
L]
0001 0083
00001 0067
48001 0988
20001 0084
#0001 006D
00001 0893
08081 0095
00001 0998
0008
10081 098
1001 W0
08081 06AA
s0eei oA
00001 008D
80001 00C9
28081 08CC
10081 NOCE

3 * based upon the existance of different values in various ROM
3 % addresses. The machine type, the addresses, and their values

§ * are as follows:

} *

P + 4 $ + +

; * | Machine | $FBB3 | $FBCO | $FBIE |

 # + + + 4 +

;o | Apple X I 438 | NA | NA |

§ | fpple JL Plus | SEA | NA | NA |

HE | Apple /72 | 886 | SEA | NA |

j | Apple //c I 886 | %00 ) NA |

¥ | Apple /77 (®) | SEA | NA | ¢8A |

$ # + + + + $

3 *

R Note (#): The Agple /// runs Apple I software using

s * the "Apple I{ Emulation® diskette which installs
i # a modified version of the Apple 10 ROM into the
; # fpple ///'s RAM,

;

3 HHHHHEHHHERHEHH S HHHHHHEHHHHEEH R R

§
.
3
§
$

§  HERRRRRHEE R R R R R R I

§  EHHHHHHEEHEEHHEHHEEHHHEHEHHHEHHEHHHH HHHHHHHHH R R R R R R R R R

¢ 131AR-1968 12:34:34 > Page - 0862

(1) AHl official Monitor entry points are marked [MONITOR ENTRY)
(2) ALl Apple ///-specific code is marked [Apple ///]

SPECIAL SOURCE CODE NOTES:

(1) Apple /// Owner’s Guide
(2) Apple I Reference Manual [1981, AZLEB01A)
(3) Apple I[ Monitors Peeled [1981, D2L8013 )

EXTERNAL EQUATES

3 ASCII constants Chigh bit set)

CTRL_C EQU
CTRL_6 EQU
CTRL_H EQU
CTRL_J EQU
CTRLM JEQU
CTRL_S EQU
CTRL_U EQU
CTRL X QU
ASCII_ESC EQU
ASCII BLANK  .EQU
ASCIT_ASTERISK .EQU
ASCII MINUS  .EQU
ASCII_EQUAL  .EQU
ASCIT_I EQU
ASCII_L JEQU
ASCII N EQU

[1981, A3LONS] ]

3 Control-C
; Control-6
$ Control-H
; Control-J

we wea WE we We we

III
’ ILI
’ .N.

“ 06.PICT” 190 KB 2001-08-13 d
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__

File - AS/EMUL.ROM.LIST.FORM { 15-MAR-1908 12:34:154 ) Page - $083

AR o
00081 08DC ASCII_BACKSLASH EQU  oDC 3\
L]
et ; 2erc-page locations
8001
0eel el LoCs LEQU  oee § vector for autostart from disk
0neel seet LOCY QU 00t
f0ee! 00 WND_LEFT N TR 7. ] § left edge of text window
008! 9621 WND_WIDTH EQU 021 3 width of text window
W80 022 WND_TOP LW 022 3 top of text window
8000} 0023 WND_BOTTOM EQW 23 { bottom of text window
00001 08024 CH LW 024 3 cursor horizontal position
10001 8423 v LU 023 3 cursor vertical position
0081 8024 GBASL LW 024 ¢ lores graphics base address
000! 0027 6BASH LW 027
50001 fe28 BASL EW 028 3 text base address
0801 0029 BASH EQU 029
0801 0N BAS2L LN WA ; temp base for scrolling
20001 028 BASH £ 028
0081 0820 H2 LW 2 3 temp for lores graphics
0081 002C LMNEM 00 02€ 3 temp for mnemonic decoding
008! 002D ' LU 82D § temp for lores graphics
el 20 M Q0 020 § temp for mnemonic decoding
00001 002E MASK QU 02 3 lores graphic color mask
000 M2E FORMAT E0 0126 ; temp for opcode decode
W8l 2F LENGTH L0 IF 3 temp for opcode decode
95001 0030 COLOR £ 10 3 lores graphic color
0001 9031 MODE QU 031 } Monitor mode
00001 9832 INVFLG L 032 3 text character mode (inv/norm)
0001 0033 PROMPT LEQU 833 t Monitor prompt character
00001 094 YSAV QU 034 $ position in Monitor command
0001 0035 YSAL EQU 035  temp for Y register
0081 0034 CcSWL 0 034 § character output hook
0000] 0037 Cow LU 087
20001 0038 KSWL L 838 $ character input hook
10001 0039 KW EQU 039
50001 0030 PCL QU0 0 ; temp for program counter (PC)
0001 0038 PCH QU 038
0081 003C AL LEQU 03¢ 3 temp index
0080 030 ALK JEQU 83D
10081 003E A2L EQU 03 3 temp index
80081 003F A L0 0F
0es! sde A3L EU 3 temp index
00001 0041 AM QU 04t
0801 0042 AL LEQU 042 ; temp index
000! 0043 AN £ 043
Wit N ASL LW 3 temp index
W0l NS ASH EQ00 945
10001 0045 ACC LE0U 45 $ A register after BRK
0001 0846 XREB EQU 044 D S
0001 0047 YREG LU 047 3 Y °
0001 048 STATUS QU M8 s P "
00081 9049 S_PNT L0 049 ;5P
0081 004E RHDL LW ME § random number counter
000! N04F RNDH QU 04F
(1]

figple ///7 Apple 1L Emulation ROM Sowrce : Formatted Listing
R R e ]
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Apple Il Computer Information ¢ Doc # 090 -

Apple ][ Emulation ROM Listing

o BRI
File - AS/BMUL.ROM.LIST.FORM { 13-MAR-1998 12134134 > Page - N84
_ A __
10081 $ Stack information
(1] ]
00801 B1FF STACK_TOP LEQU  OIFF 3 top address of 4502 stack
feeei
L] 3 Input buffer location
(]
el o200 IN LEQU 0298 3§ character input buffer start
L]
(1]} § Page 3 vectors
L] :
00001 85F8 BRIV QU 83F8 3 BRK R vector (modifiable)
00001 03F2 SOFTEV QU 03F2 3} warm start vector
00081 0374 PWREDUP £ 03F4 3 cold start check byte
000! 03F8 USRADR EQU  03F8 3 BABIC USR() function vector
]
0801 3 Video screen locations
L]
5001 400 LINE1 Q0 0408 3 base address of screen RAM
80001 07F8 M_SLOT £ 07F8 § siot owner of $C8 space
(1]
"nesi § Memory-mapped 1/0 locations
(1]
"0esi 3  (Keyboard 1/0)
(1]
0081 Cool 10ADR QU eCens 3 Keyboard "A" bus data
081 Cooe KBD LEQU 00000 H . £t
0081 Col0 KBD_STRB LEQU  eceis 3 Keyboard reset
L]
e 3  (audio output)
([ ]]
" 00N SPKR LEQU 00038 $ Speaker click toggler
L]
L[] : § (video 1/0)
(1] ]]
"0l O TXT_CLR LEQU 00050 3 switch in graphics
00081 Cast TXT_SET QU aCes1 3 switch in text
0001 Co33 MIX_SET QU 60033 3 set mixed-mode (4 text lines)
000) Co4 LOWSCR LW 0004  switch in text page 1
0001 C034 LORES EQU 00856 ; lores graphics
(1]
(1)) ;s (annunciator 170
Wi
0081 Co58 SET_ANS LEQU 00058 ; set  annunciator 6
0001 CO%9 CLR_AN® 00  0Ce5Y : clear . ]
8081 O0%A SET_AN1 LEQU  0Ce%A 3 set * i
0081 0038 CLR_AN1 QU 0858 3 clear . 1
08001 CISC SET_AN2 QU 0Ce5C 3 set . 2
000! CO3E SET_AN3 L0 0CeSE ; set . 3
80001 CO%D CLR_AN2 EQ 005D 3 clear * 2
00081 CO%F CLR AN3 LEQU  OCOSF § clear . 3
(][]
oneei } Special Apple /// 1/0 locations
L]
000! i ¢ Jjoystick 1/0)
U]

fople ///7 Apple 1 Emslation ROM Source : Formatted Listing
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File - AS/BMUL.ROM.LIST.FORM < 151AR-1908 12:36134 ) Page - M85
T A S
00001 Co44 A3_ADTO LEQU 00844 { A&/D ramp stop (PDLOT)
el
(1] i Cdisk drive 170)
1]
00081 CoE8 A3 MOTOR_OFF  .EQU  OCeES 3 Disable disk motor drive
00001 COEC A3_CLROS LEQU  OCOEC § Clear @4
00001 COEE A3 CLRA7 PROT EQU  OCOEE $ Clear 07 protect
L[]
(1] 3 ( expansion ROM 1/0 - C8XX )
L]
00001 CFFF A3_EXPROM QU  OCFFF $ Disable expansion ROM 1/0
i
000} 3 BASIC language (AppleSoft or Integer) entry points
L[ ]]
00001 E0OS BASIC LEQU  OESOR 3 Cold language start
00001 E0O3 BASIC2 LEQU  0E003 $ Warm language start
L]
s § SHHHHHEHEHHHHHHHHHHHHHHHHHEHEHHHHHHEHEHHHHHEHEHHHHHHE R R
L] ; *
"l ;& MONITOR ROUTINES *
"o } *
L] § HHEHHHEHHEHHHHHHHHHHEHHHHHHHHEHHHEHEHEHEHHHHHHEHHHEHHHHHHEHH
L]
"o +ABSOLUTE
L[]
(1] PROC  Apple_3 Emulation_Monitor_ROM
(1]
] LORG  OFBI0 § Monitor code origin
Foeel — D
Foao! +INCLUDE .D3/EMUL.ROM.1.TEXT
2 1]]
1] R T Ty Ty Ty Yy Yy Ty Yy Y Yy Yy Ty Yy Yy Yy Yy Yy Ry YT YYTTLY
Foeel 3 + Routine : PLOT (PLOT pixel) FB80 [MONITOR ENTRY]
Foesl 3 HEEREIR AR AR TR R IR AR AT E R AR AR PR IR AR BRI HH IR 1044
2 ]
Feeel 3 Purpose: Plot a lores graphic pixel at screen row (A) column (Y)
Feeel
Foesl 4A PLOT LR A
Foe1l 08 PHP
FB021 28 47F8 JSR  GBASCALC
F8es| 28 PLP
FOOé! A9 OF LDA MF
FoaBI 9902 BCC RTMASK
FooAl 49 EO ADC  MES
FBICI 85 ¢ RTMASK STA MASK
FOSEI Bf 26 PLOTY LDA  (BBASL),Y
F8181 435 30 EOR  COLOR
F8121 25 2¢ AD  MASK
F8141 31 24 EOR  (6BASL),Y
F8141 91 26 STA  (BBASL),Y
Fe18l 48 RTS
F819l
F819l PHRREARRRER IR E AT AR TR R IR AR PR AR AR AR IR AR IR R I A 004
Fe191 3 + Routine : HLINE (Horizontal LINE) F819 [MONITOR ENTRY]
F8191 R TR T Y Ty Ty Ty Ty T T Yy Yy Ty Yy Yy Yy Yy Y Ry YTy Y YT Y I e Y
S _ NN .
Apple /// Apple I Enmlation ROM Sowrce : Formatted Listing
L R

“ 09.PICT” 535 KB 2001-08-13 dpi: 600h x 600v pix: 4450h x 6332v
| Source: David T. Craig * Includes Object Code Page 0007 of 0046 |




Apple Il Computer Information ¢ Doc# 090 < Apple ][ Emulation ROM Listing

O s
File - AY/EMIR . ROM.LIST.FORM < 1SHAR-1908 12134:54 > Page - 8004
b e |
F8191

(3:184] 3 Purpose: Draw horizontal lores line at row (A) from column (Y) to (H2)
F8194

FB1%1 28 8oFB HLINE JSR  PLOT

F8ICI C4 2¢ HLINEL Y W2

FB1E! BO11 BCS  RTSt

F8201 C8 INY

F8211 20 OEF8 JSR  PLOTH

FB24] 99F4 BCC  HLINEY

F8261 49 01 VLINE2 A M

F828i

Feasi IR LT Ty R R Ty Ty Y Ty Y T Y Yy Yy Y e R Ty Y Y Y R Yy Y VTR TY YA Y T Y
Fe28i 3 + Routine : VLINE (Vertical LINE) F828 [MONITOR ENTRY]
F828! § HPEREAREIRRE PR E IR H AR R ER R AR AR R R R H R 0 444
Fa281

Fezet y Purpose: Draw a vertical line at column (Y) from (A) to (V2)

Faze!

Fo281 48 VLINE A

F8291 20 WFB JSR  PLOT

F82C1 48 PLA

F8201 C5 20 P w2

F82F1 99F5 BCC  VLINEZ

Fe3tl &8 RTS1 RTS

F8s2i

F832i ] HHEREEER IR IE IR IR PR R HE R AR AR R R R R A 10 40 R 1 R 04
F832i 3 + Routine : CLRSCR (CLeaR SCReen) F832 [MONITOR ENTRY]
F832i §OHIHERRER TR PR H RIS AR R R AR IR R IR I AR R I B R 004
Fea2i

F8321 ; Purpose: Clear the screen (48 lines)

F8321

F8321 A8 2F CLRSCR LY WF

FB34! DI82 BNE  CLRSC2

Fa34i

F8341 §OHERER AR AR R AR AR AR RO AR SRR T AR A AR R R 0 4 400 444
F834i 3 + Routine : CLRTOP (CLeaR TOP) F834 TMONITOR ENTRY]
F8341 IR T T Ty Ty Yy Ty T Yy YTy Yy Yy Y Yy Y R TRy Y YR YT YT YYYY)
F834l

Fa3sl 3 Purposet Clear graphics area (48 lines)

FB341

Fa341 A8 27 CLRTOP LDY  #6BASH

FB38I 64 20 CLRSC2 sTY V2

F8MI A 27 LDY  86BASH

FRCI A7 0 CLRSC3 A »

FBIEI 85 N S§TA  COLOR

FO401 20 26F8 JSR WLINE

Fo431 88 DEY

F8441 10F6 BPL  CLRSC3

Fodél &0 RTS

F8ezi

Fo47i PR T Ty T T Ty YT YTy Yy Ty Yy YTy T2 Ty Ty ey Yy Y YR Y Y AN Ry e Y
F847i 3 + Routine 1 GBASCALC (Braphic BASe address CALCulator)

Fo47i LY Yy Ty Yy Yy Ty ey Y Ty E R Yy Py Y Ry 7y Ry TPy Y ITL YY)
Fo471

F8471 3 Purpose: Set GBASL,H from (A) (with A = line / 2)

FB4z71

fpple /// fpple I Emmlation ROM Sowrce : Formatted Listing
- e _J}
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- N L _ ]
File - AS/BRAL .ROM.LIST.FORM { 134AR-1908 12:54:54 ) Page - W97
b _

F847i § NOTE : Refer to routine BASCALC for information concerning

F8471 improvements to the operation of BBASCALC.

Fo4zi

Fo471 48 BBASCALC PHA

F848] 4 ISR A

Fo491 29 63 A 13

FO4Bi 09 04 o M

Fo4DI 85 27 STA  GBABM

FO4FI 48 PLA

F8381 29 18 AND M8

Fes2i 9902 BCC  68CALC

F8o41 &9 7F ADC  W7F

FB8541 83 26 GBCALC STA  GBASL

Fo38! #A ASL A

F8391 0A ASL A

FB3Al 05 26 ORA  GBREL

FB5CI 85 24 STA  GBASL

FBSE! &0 RTS

F8SFI

FOSFI R Ty Ty Ty Ty Ty Ty Ty Ty e Yy Y Yy Y T Yy TR T TR TT LYY
FB3F| § + Routine 3 SETNXTCOL (SET NeXT COLor)

FOSFI 3 HPPREEEREROEI IR E R IR E IR IR E PRI MR AR R R AR R I 0 4 00 444
FeSF!|

FE5F1 3 Purpose: Incremeat current graphic color by 3

FOSF|

FOSFI A3 0 SETNXTCOL LDA  COLOR

FBé11 18 oc

FB621 49 83 ADC 3

Fas4l

FB4l R TR T Ty T Ty Ty Ty Y Ty Yy Yy Yy Ry YTy Y Xy Y Yy Y Ty AT R YT YRR EY
F844) § + Routine : SETCOL (SET COLor) FBé4 [MONITOR ENTRY]
F8é4i R LT YT YT YTy T Yy Ty Ty Yy Ty Ty T Ty Yy Yy Yy Yy Y Yy Y Y YT Y TP TR YT YYLY
FBs41

F8441 3 Purpose: Set current graphic color, COLOR, to (A)

Fasal

FB8&41 29 OF SETCOL AD  WF

FB46) 85 N STA COLOR

F848! A ASL A

F8471 87 AL A

FOdAl 0A ABL A

FB4BI #A AL A

FO4CI 835 30 oM COLOR

FB4EI 85 N STA COLOR

F8781 &8 RTS

Fozt|

F8z711 IR LT Ty T T Ty Ty Ty Yy Yy Y Ty Yy e Ry YR Y E Y XY AT AT T AR Y YRR IY S
F8711 § + Routine : SCRN (SCReeN) F871 [MONITOR ENTRY]
Feztl P OHHERRREREI TR IR IR E AP EE P H P AR PR AR H R RN R 44
F8711

F8711 3 Purposet Load to (A) color of point at coordinate [(A),(Y)]

F8711

FBZ211 4A SCRAN LSk A

Fe8721 8 PP

F8731 28 47F8 JSR  OBASCALC

FB741 B1 26 LDA  (BBASL),Y

fpple 77/ Apple 1L Emmlation ROM Source : Formatted Listing
___
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Fi I. - momcll“lm

878l
F879i
F878i
Fezci
F8701
FO7EI
F87F1
Fes81!
F882i
Feszi
F882i
F882I
Fas2i
Fegai
F882|
F8821
FoB2i A4 A
FBB4i A4 3B
F884I 20 96FD
FaB?i 20 40F9
F8BC! Al 3A
FBBE! A8
FOOF1 44
Fe9e1 9009
Foy2! A
Fey3! BIte
FBySi (¥ A2
FB971 FoeC
Fey9i 29 87
Fo98l 4A
FOvCI AR
FB90i BO 42F9
Fanst 28 79F8
FBA3I DIN4
FaAS! A 09
FBAZI A7 00
FoAPI AA
FBAAL BD AGF9
FOAD! 85 2¢
FOAF] 29 3
F8B1| 83 2F
FoB3| 98
FoD4} 29 OF
FoBéI AA
Feezi 98
FoB8I A §3
FOBAI ES BA
FesC| FeeB
FOBEI 4A
FOBFI 9808
FOCI! 4A
FOC2i A
Fec3t 0% 20
Fecs! es
FBC4! DOFA

-
E

S
=

S e SRS
Apple /// Apple 1L Emmlation ROM Sowrce 1 Formatted Listing
_

¢ 15HAR-1908 12:54:54 ) Page - 6008

PLP
SCRN2 8CC
LeR
L8R
LSR
LSR
RTMSKZ AND
RTS8

§ PRI PRI IR R R0 R R0 0 0000 0 1444

5))))2

3 + Routine : INSDBI (INStructiom DiSplay 1)

§ HERRNTPREEH R R AR F R R PR R R R H 0044000 4004

; Purpose: Setup the FORMAT and LENGTH for a &582 instruction at
H Tocation (PCL,H), and print the contents of PCL,H

INBDSI LbX
Loy
JSR

g%

INSDS2

~ =
8X
>

28

ERR

SeFEEITEITEREERRINLE

MNNDX 1 LSR

MNNDX2 LSR

§§§§

(PLL,X)

T e
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L

File - AY/EML.RON.LIST.FORM { 15 1AR-1908 12134134 ) Page - 0009
L

Fecsi cs INY

Focel 88 MANDX3 DEY

FBCAI DOF2 BNE  MNNDX1

FoCCl 40 RTS

FoCD|

FeCD! 3 Filler bytes so that routine entry points remain valid
FBCol

FOCD! FF FF FF BYTE OFF ,OFF ,O0FF 3 (FecD)
FB0e1

1] P HEER PR R SR MR R IR SRR AR PR R R R R PR R R R R 10 4 40 44
Fe001 $ ¢ Routine : INSTDSP (INBTruction DiSPlay)
FeDe! PRSPPI E IR IR EHIR R HIP R A R R RO R M H P 0 00 44
FaDe|

FaDe| } Purpose: Disassemble one 6382 instruction at (PCL,H) and
FoDe! 3 print the line thru routine COUT
4 ]

FED8! 20 82F8 INSTDSP JSR  INSDS!

FoD3! 48 PHA

FED4! B1 30 PRNTOP LR (L)Y

FBDé1 28 DAFD JSR  PREYTE

FoD?l A2 81 Lx

FEDBI 20 4AF9 PRNTBL JSR  PREL2

FOOEI C4 2F CPY  LENGTH

FeENl C8 INY

FBELI 98F1 BCC  PRNTOP

FBE31 A2 03 X #3

FBESI C9 04 Y M

FBE7] 98F2 BCC  PRANTBL

FOE?] 48 PLA

FOEAI AB TAY

FOEB! BY COF? LOA  MNEML,Y

FBEEI 85 ¢ STA  LMNEM

FOFB! BY 0OFA LDA MNBR,Y

FOF31 85 20 STA  RMNEM

FOFSI A9 08 NXTCOL L

FOF71 A0 €3 w s

FOF?{ 06 2D PRN2 ASL  RMNEM

F8FBI 26 2 ROL  LMNEM

FOFDI A ROL A

FOFE! 88 DEY

FOFFI DOF8 BNE PRMN2

Fo8L1 &9 BF ADC  BBF

F9831 20 EDFD JSR  COUT

F94é1 CA DEX

F9971 DOEC BNE  NXTCOL

FII91 28 48F9 JSR  PRBLNK

FoOCI M 2F LDY  LENGTH

FOSEI A2 06 X #4

F9181 EO® 83 PRADR{ "y S X

F9121 FoiC BEQ  PRADRS

Fo141 06 2 PRADR2 ASL  FORMAT

F9161 998E BCC  PRADR3

F9181 BO B3F9 LDA CHARI-1,X

F?1B1 28 EDFD J8R  COUT

F?IEI BD BYFY Lba  CHAR2-1,X

S 0 S S O
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b ]
F9211 Foe3 BEQ PRADR3
F9231 28 EDFD JSR  COUT
F9241 CA PRADR3 DEX
F9271 DOE7 BNE  PRADRI
F9291 48 RTS
Fo2nl
F92Al 88 PRADR4 DEY
F9281 38E7 Ml PRADR2
F92D!I 28 DAFD JSR  PRBYTE
F9381 AS 2¢ PRADRS L0A FORMAT
F9321 C9? E8 P MES
F794! Bl A A (PCL),Y
F93sl 98F2 BCC PRADRY
F7381 20 S4F9 RELADR JSR  PCADJ3
F38I AA TAX
F93C| E8 INX
F9301 DOSt BNE PRNTYX
F93FI C8 INY
(34 ]]
Fo481 98 PRNTYX YA
F9411
Fo41i P OHPEER PR RPN MR IR IR R PR R R R AR IR I IR R 11 0 1 40440
Fodtl 3 + Routine : PRNTAX (PRINT A X) F941 [MONITOR ENTRY]
Fodll R L YTy Ty Ty Y Ty Ny Ty Ty Ty Yy Yy Y 2y Yy YTy Y Y R STy Y T YT T XY
Fo411
Foat! § Purposes Print hex of A & X registers
Fo411
F9411 20 DAFD PRNTAX JSR  PRBYTE
Fo441 9 PRNTX ™A
F9451 4C DAFD P PREYTE
F?481 A2 03 PRBLNK X 3
Fo4Al
Foal Ry Ty Ty YTy YTy Ty TNy YTy Ty Yy T Ty YR T Y Y AT Y XY AT YT Y
F94Al s + Routine : PREL2 (PRint BlLanks 2) F94A [MONITOR ENTRY]
Fo4Al R T Ty Ty Ty Y Ty Y T Ty Yy Y Yy Y X Ty Ty Ty A Yy T AT 2 YT AT
F94Al
Fodal 3 Purpose: Print (X) blanks thru COUT
Fo4Al
F94Al A9 AR PREL2 LDA  BASCIT_BLANK
F94CI 20 EDFD PRBL3 JSR  COUT
F94F| CA DEX
F9581 DOF8 BNE  PRBL2
F93521 48 RTS
F9331
F9s31 R Ty Ty YT T Ty Ty E Ty Y YTy Yy T Y YT R YT 2T YT Y
F9331 3 + Routine : PCADN (PC ADJust)
F9531 R Ty Ty T T T Ty N T T Yy Y YTy YTy YT x Yy e Yy T Yy R Yy X AT T XL AT
F9531
F9531 3 Purpose: Compute (PCL,H) + LENGTH and leave the result in A,Y
F9331
F9331 38 PCADY SEC
F9341 AS 2F PCADJ2 LbA  LENGTH
F9341 A4 38 PCADJ3 Loy PCH
F9381 MA TAX
F9591 1981 BPL  PCADJ4
BN S IR AR L
Apple /// fpple 1 Emwlation ROM Sowrce : Formatted Listing
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8
Xs=Ss=2s=s3sssSs=s:
YZRNIISINSNIITISTNEN
LI
BIB3IVITYSIYIgII8Ie

T ——
File - AVBNL . RM.LIST.FORM

PCADJ4

RTS2

IRAAAA AR AR AR 22 g a2 R s L Ly Ry T I R Y IR Y Iy TRy Y Ty Y R YY)

§ + Table: PMT! (Used in instruction disassemblies)
3 HERAERIEER IR PRI PR MR IR IR R R AR H 0 1 414000444

L)}

T2

CHAR!

DEY

ADC  PCL
8C RT82
INY

RTS

BYTE 004,020,034,028
BYTE 98D,000,084,090
-BYTE 003,822,854,033
.m m’m '”‘,.”
BYTE §84,020,054,033
BYTE 80D,080,004,490

.BYTE 900,022,044,033
JBYTE 000,008,044,000
JBYTE 011,022,044,033
.BYTE 000,0C8,044,049
BYTE 091,022,044,833
.BYTE 980,000,004,09

BYTE 80D,900,004,899
BYTE 926,031,087,

BYTE 0AC

-EEEEREEEEE
FES33 FIEES

O e S S A A S S e
fople //7 Apple U Emelation ROM Source : Formatted Listing
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Fi l. - m.mlltnom

F9BF1 0

E3STRB2PIRZEY

TLSITSRSFTINEBTEEES

BRBRNVIBIUITRRY BRIYIBIBRYSESSSS®S
3

z 3
SLLRB ZRZIGVIREINNISIS

FAL4] 7

*®
23

FALCI 72

31
23S

ESNER
EBNESEIBTIIBRERDBD

LEIXISYIDELEHRILETS

PEREREERILALEE

«BYTE 904

JBYTE #1C,008,01C,023
.BYTE 050,068,018, 041
JBYTE #5D,004,010,023
.BYTE 990,968,010, 841
.BYTE 800,029,019, 04
.BYTE 969,048,019,023
JBYTE 024,058,018,02
BYTE §24,053,019,041
.BYTE 004,01A,058,058
BYTE 0A5,069,024,024
.BYTE 0AE,BAE,048,04D
.BYTE 029,000,07C,000
JBYTE 015,09C,060,09C
JBYTE 043,069,029,053
JBYTE 004,013,024,011
BYTE 0AS, 069,023,000

.BYTE 0DB,062,054,048
BYTE 024,062,094,008
.BYTE 054,044,008,054
BYTE 048,044,0£8,094
.BYTE 000,004,008, 004
BYTE 074,004,028, 06€
JBYTE 074,0F4,0CC, 044
BYTE 072,0F2,004,000
JBYTE 080,084,042, 042
BYTE 074,874,074,072

BYTE 082,000,022,000
BYTE 014,01A,026,026
BYTE 072,072,068, 0C8
BYTE 0C4,00A,026,048
BYTE 044,944,042,008

3 End of BMUL.ROM.1.TEXT

§ HEPEPRREE AR PP H A PR PR R H R R R H PR TR T e

«INCLUDE .D3/EMUL .ROM.2.TEXT

3 + Routine 3 IR@ (Interrupt ReGuest)

J HEERERAEEEE 0000100000000 R P 000444

; Purpose: Determine whether interrupt was IRG or BRK, and transfer

< 154AR-1708 12:36:54 > Page - 8012
L et

3 (FOCD)

3 (FAOD)

FAASH

ARl H control accordingly

FAdR1

FA481 85 45 IRQ STA - ASH

FAd2] 48 PLA

FAd31 48 PHA

FAd4l 0A AL A

FMSt A AL A

FAds1 0A ASL A

FAA71 3003 Ml  BREAK
N~ R
fApple /// Apple I Emmlat
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File - AY/GRA .NIM.LIST.FORM ¢ 15AR-1908 12:54:54 > Page -~ W13
b -~ "~ "~~~
FAM91 4C 10FF P  IRGLOC ; ---)> SFF10

FAMCI

FMACI § HHEEREETEIREHR PRI R R IR IR R M R R R R R IR A 4 44
FA4CI § + Routine : BREAK (BREAK interrupt)

FAACI IR TRy T Ty T T Ty Ty Ty YTy Ty Ty YR Y YTy 2 TRy Y E O TR Y TR A2
FaACI

FAaCH § Purpose: Handle the BRK interrupt

FAACI

FACE 28 BREAK MP 3 restore P-register

FAMDI 20 4CFF JSR  S1 § save registers X,Y,P,S

FASSI 68 PLA s move interrupt location from

FASIL BS A §TA  POL } stack to PCL,H

FAB3L 48 PtA

FAS4] 85 38 STA  PCM

FASé! 4C FOO3 JMP WRYY 3 branch to user BRK location

FAS?I

FAS?L R T Ty Y Ty Ty Y Ty E YTy Yy Yy ey T Y TR Ty T T Y YT SR T YA
FAS91 $ + Routine : OLDBRK <OLD BReak interrupt)

FASPL §OHHEREREER R IR E I AR PR R AR R R R M R H R H 04 44
FAS?I

FASY! ©§ Purposes Default BRK interrupt handler

FAS91

FASPT 20 82F8 OLDBRK JSR INSDST ; display current PC & instruction

FASCI 28 DAFA JER  REDEPI 3 display registers

FASFi 4C &5FF M MN ; enter the Monitor

FAd2l

FAS21 §OHHERR IR AR H AR AR R R HE R R AR PR R AR AR M1 4
FAS21 3 + Routine : RESET (RESET) FA42 (MONITOR ENTRY]
FAs21 §OHPERRREAER TR ORI AR MR AR R R R IR H AR R R 4444
FAd2i

FAé2) § Purpose: Reset system (usually from power-up or RESET Key press

FAd2i

FAé21 D8 RESET L 3 work with hex only

FA431

FA431 AD EECH LDA A3 CLRQ7 PROT  ; [Apple ///})

FAdél AD ECC DA A3 CLROS 3 [Apple ///1

FA4?1 AD EBCE LDA A3 _MOTOR_OFF ; [Apple /771

FASC)

FASCI 28 S4FE JSR  SETNORM 3 normal video 1/0

FAGFI 28 2FFB JSR INIT } normal video screen

FA721 28 93FE JSR  SEWVID ; setup video output vector
FA7S1 28 89FE J8R  SETKBD § setup video input vector
FA781

FA781 IR T Ty Ty Yy Ty Ty Yy Yy Ty T Yy Ry Y Ry YT Y YT Y YR
FA781 s t+ Routine : INITAN (INITialize ANnuciators) FAGF [MONITOR ENTRY]
FA781 IR LT TR Ty YTy T Ty e Yy YTy y Y Yy Yy R Ty PRy T Y YT I Y
FAZ8I

FA781 3 Purpose: Initialize hardware to a Known state

FA781

FA78] EA INITAN NOP 3 non-existent for ///

FA79! EA NOP

FA7A1 EA NOP

FA78) AD FFCF LDA A3 _EXPROM 3 [Apple /// and //1

FAZEI

FAZEl 2C 10C8 BIT KBD_STRB 3 clear keyboard input
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File - A/BUL.RIN.LIST.FOMM

S S
¢ 15-MAR-1908 12136154 > Page - 014

IR L T T Ty Ty Ty Yy Yy Yy Y Yy Ry Yy Yy Iy Yy ey
$ + Routine : NEWMON (NEW MONi tor)
R A T T Ty Yy Ty Ty T Yy Ty Yy Yy Yy Y Ty YRy Ty Y e yYY)

3 Purpose: Perform a Cold or Warm boot of the system
NEWMON

g

3 work only in hex
JSR  BELL 3 tell user I‘m alive

SOFTEW+1 3 test for Cold boot
]

PUREDUP

PURUP 3 do Cold boot ...

SOFTEV

FIXSEV

335 A3IGRE AISE
g

BASIC 3 boot BASIC
NOFIX

:

§ AR PR R R R H R R R R0 4000 144404

3 + Routine : PURUP (PokeR UP)
3 OHHEEAREER IR AR R AR AT IR IR R R R R R B R 40 1444

3 Purpose: Cold start system by looking for disk controller card
H in one of the J’s slots. If disk card not found, then
3 boot the ROM BASIC.

PURUP JSR  APPLEL] 3 say hi

SETPE3 tx

SETPLP LDA  PWRCON-1,X
8TA  BRKV-1,X
DEX
BNE  SETPLP

Lba MCB
S§TX  Loce
§tA  LOC1

§_LOOP Ly W
DEC  LOCY
LA  LOCI
or MO
BEQ  FIXSEV

STA  M_SLOT
NCTBYT LDA  (LOCW,Y

]
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FAC?1 DY 81FB P DISKID-1,Y

FACCI DOEC BNE & LOOP

FACE! 88 DEY

FACF1 88 DEY

FADBI 1OFS BPL  NXTBYT

FAD2|

FAD21 4C 0008 P LOCe $ boot from disk card
FADS|

FADSI EA NOP } fillers

FADSl EA NOP

FAD?!

FAD?I § HHERME AR R R R R R R R PR R R R 0 04 44
FAD71 § + Routine : REGDSP (REGister DiSPlay)

FAD7! R T T Ty Ty T Ty YTy Ty ey Ty Yy ey Yy ey Yy Yy Yy Yy ey Y e ey Y
FAD71

FAD?1 3 Purpose: Display 6502 registers thru COUT after a carriage return
FADZI

FAD7I 20 BEFD REGDSP JSR  CROUT s doacCR

FADAI

FADAI A9 45 REDSP1 LA M3

FADC! 85 48 8TA AL

FADE! A9 00 A =

FAE®) 85 41 STA AN

FAE2] A2 FB LX WFB

FAE4] A7 A0 RDSP1 LA WA

FAES! 20 EDFD JSR  COUT

FAE?! BD 1EFA LDA  RTBL-251.,X 3 get register name

FAECI 20 EDFD JSR  COUT

FAEFI AP BD LDA  #eBD

FAFL1 28 EDFD JSR  COUT

FAF41 BS 4A LDA  ACCHS X

FAFél 20 DAFD JSR  PREYTE

FAF9! E8 INX

FAFAl J0E8 Ml RDSP1

FAFCI 40 RTS

FAFDI

FAFDI S9FA PURCON JWORD OLDBRK

FAFFI

FAFFI 00 EO 45 BYTE 000,060,045

Foe2i

FBO21 20 FF 88 FF DISKID BYTE 820,0FF 808 ,0FF

FBO4! 83 FF 3C .BYTE 803,0FF,03C

Foe%i

FBO%! 41 30 30 4C 45 20 50 TITLE ASCI1 "APPLE ("

FB181 5B

FBI1l 0008 TITLELEN LEQU #-TITLE

FBi1}

FB111 C4 C2 C1 FF XLYBL .BYTE 0C4,0C2,0C1,0FF

FBISI C3 FF FF FF BYTE 08C3,0FF ,0FF ,OFF

FBIo!

FB1?! C1 DB D% D8 RTBL +BYTE 8C1,006,009,808 ; AXYP

FBID! 03 BYTE 403 {1 8

FBIEI

FBIEI PHEREERIRE IR MR R R E R AR R PR R T R R 044
FBIE| § + Routine : PREAD (Paddle READ) FBLE [MONITOR ENTRY]
SR L 3

Apple /// Apple 1L Enmlation REM Sowrce : Formatted Listing
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FBIEI

FBLEI

FBIEI

FBIE!

FBLEI

FBIE|

FBIEI

FBIE! 0A
FBIFi 48
FB2el 4% 0t
FB221 A
FB23! AD 59CH

3 OHEREEME AR IR SRR IR R SRR R 04 1 H 0 44 0 44
3 Purpose: Read paddle (X) into (Y)
3 NOTE: Address $FBIE contains an Identification Byte ($8A),

H Modified heavily for Apple ///.
PREAD ™A

P

EOR W

TAX

LA CLR ANG

LDA  SET_AN3

LDA  SET_ANt

MP  HEADR 3 ???

AR R 2R TR XX I Y Yy Y Yy Y Y Ty T Yy ey W e R YT L Y Ae Y

§ + Routine 3 INIT (INITialize)
§ ORI IR AR AR R A R R R MR R R R E 0 4 44 0 44

3 Purpose: Initialize system and Monitor

INIT A »
STA  STATUS ; Monitor status
LDA LORES § clear hires graphics
LDA  LOWSCR 5 set primary display screen

IR R AR A A A A g e I 2Rt e T ey YTy Yy Y Yy Y Yy YY)

§ + Routine : SETTXT (SET TeXT)
§ HPIRHREEE RN E R AR MR IR PP R R AR LR R R R 1444404

§ Purpose: Set text video mode

SETDV LbA  TXT_SET
A M
BEQ  SETWND

P OHPERIREIIR IR AR R R PR R R R PR AR H R H AR 100 44 404444
; + Routine : SETOR (SET ORaphics)
AL L T Ty T Ty Ty T Ty Ty Ty Y Yy Yy Yy Yy Y Ty TVITYITvYrry ey

3 Purpose: Set lores graphic video mode
SETER TXT_CLR

MIX_SET
CLRTOP

"
Wo_TOP
LA ™.
WND_LEFT
M.
WND_MIDTH
ne.
WND_BOTTOM

{ 15-1R-1908 12136134 ) Page - M0146
e Y
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SRR _

FB3?1 A9 17 LA 923,

FB3BI 83 25 TABY 1

FBSD! 4C 22FC M VTAB

FBé|

FBésI §OHHERER IR IR IR IR IR R R MR AR IR PR PR 14 14
FBésl 3 + Routine 3 APPLEII (APPLE II)

FB4&O! R T Ty Y Ty Yy Yy Ty T E Y Yy Yy Yy Y Y Yy TR ey ey YTy ¥Y)
FBés!

FBSR! 3} Purpose: Display machine name during system boot

2" 1)

FB4SI 20 SEFC APPLEIT JSR  HOME

FB431 A8 88 LDY OTITLELEN ; #8

FB4S! BY 00FB STITLE LbA  TITLE-1,Y

FB&BI 99 OEM4 STA  LINE1+14,,Y

FBéBI 88 DEY

FBACI DOF7 BNE  STITLE

FBEI &8 RTS

FBSFI

FB6FI T Ty Ty Ty Ty Ty Yy Yy Ty Yy Ty Y Yy Y Yy Yy YT Yy F T YT EAAY
FBéFI $ + Routine : SETPWRC (SET PoleR up Check) FBSF [MONITOR ENTRY]
FBéF| R T T Ty Ty Ty Ty T Yy Ty Ty Yy YTy Ry TR Y TR R AT XY YL T Y
FBéFI

FBéF1 3 Purpose: Set power-up check byte

FBéFI

FB6FI AD F303 SETPWRC LDA  SOFTEW1

FB721 49 AS EOR A5

FB741 80 F483 STA  PUREDUP

FB771 68 RTS

FB78|

FB78I | HPRH PR PR E AR IR R R R AR AR R MR AR R R R A 0 4
FB781 § + Routine : VIDWAIT (VIDeo WAIT)

FB78! 3 HIEPRERI R PR R IR IR P H A RHERH R RE MR AR IR E R AR R 44
FB781

FB?8i 3 Purpose: Test for operator Keyboard pause request

FB78i

FB78! C9 80 VIDWAIT P KTRLM

FB7A1 DO1B BNE  NOWAIT

FB7CI AC 8800 Ly  Keo

FB7F1 1013 BPL  NOWAIT

FoBt! C0 93 oY KTRLS

FB831 DOOF BNE  NOWAIT

FBes!

FBB3! 2C 1000 BIT KBD_STRE 3 Control-S pressed so

FBO8! AC 00Ce KBOWAIT LY Kep s wait for the user

FBBB! 10FB BPL  KBOWAIT § topress a key

FBoD!

FBeDI Ce 83 CPY #CTRL C

FBEF1 FOO3 BEQ  NOWAIT

FBY11 2C 10C8 BIT  KBD_STRS

FB94iI 4C FOFB NOWAIT M VIDDUY

FB97i

FB971 H 00000040000 0040000400400 0404004400404 0000440404040 04040 444
FB97! 3 ¢+ Routine : ESCOLD (ESCape OLD)

Fey?t R L Ty Ty Yy Y ey Yy Ty Ty Ty Y Y N ATy Y Ty T Y R T Y Y T YT T TR YA
FB971
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FBe7i 3 Purpose: O1d Escape Key handler

FBY?Zi

FBy7i 38 ESCOLD SEC

FBY81 4C 2CFC MP  ESCI

FBysi

FBYSI IR R Ty T T Ty Ty Yy T T Ty Ty Y Y e Yy Xy Ay Ty e Ty F Y R F TR T
(1 ]] 3 + Routine : ESCNOW (ESCape NOW)

FBYSI R AT T LT T Ty Ty Ty Ty Yy Y ey YRy TRy r e ey Py YTy AT TRy
FB98I

FBssl 3 Purpose: Handle Escape Key press

FBysI

FBBI A ESONOW TAY

FBYC) BY 48FA LDA  XLTBL-ASCII_I,Y

FB9F| 28 97FB JSR ESCOLD

FBA2I 20 OCFD JSR  ROKEY

FBASI

FBASI C9 CE ESONEW P  MASCII N

FBA71 DOEE BC8  ESCOLD

FBARI C? C9 P WASCIL_I

FBABI 99EA BCC  ESCOLD

FBADI C9 CC P WASCII L

FRAF| FOES ESCOLD

FBBL | DOEB BNE  ESONOW

FBB3!

1 <] 3 NOTE: Address $FBB3 contains an Identification Byte ($EA)
FB83I

FeB3! EA FOVERSION NOP ; filler

FBB4! EA NOP

FBES! EA NoP

FBBé! EA NOP

FBB?7! EA NOP

FBB8I EA NOP

FBB?! EA NOP

FBBAI EA NOP

FBBB! EA NOP

FeeCi EA NOP

FBED! EA NOP

FBBEI EA NOP

FBBF! EA NOP

FBCO| EA NOP

FBC11

FBC1t 3 AR R AR IR R R I R R R R R R P R PR R 4 4 40 444
FBCt | 7 *+ Routine : BASCALC (BASe address CALCulator)

FBCt! §OEREARET AR RR AR IR PRI IR IR R R T R b R 4004 1 404
FBC1}

FBC1 | 3 Purposer Set BASL,H to memory address for left character of line
FBC1 3 in (A)

FBCHI

FBCit 48 BASCALC PHA

FBC21 4A LSR A

FBC31 29 €3 AND 3

FBCSI 09 M4 oM ™

FBC71 85 29 STA BASH

FBC9i 48 PlA

FBCAI 29 18 AND 818

L _—

fople /// Apple It Ensiation ROM Sowrce : Formatted Listing

“ 22.PICT” 136 KB 2001-08-13 d

pi: 300h x 300v pix: 2243h x 3166v

| Source: David T. Craig

* Includes Object Code

Page 0020 of 0046 |




Apple Il Computer Information

Doc#090 <« Apple ][ Emulation ROM Listing

FBCCi 9802
FBCEl 69 7F
FBO®! 85 28
FBD21 0A
FBO3! #A
FBD4! 03 28
FBDé! 85 28
FBDB! 48
FBO?}

FBO?|

FBO?1

FBD?i

FBO?!

FBD?I

Feo?I

Foovi

FBD?!

FBO?I

FBO?1

File - mom-u“-m
b}

{ 15AR-1908 12156134 > Page - 0019

BCC  BASCLC2

ADC  WF
BASCLC2 STA  BASL

ASL A

ASL A

ORA  BASL

STA  BASL

Ui H]
§ NOTE  : Screen output speed can dramatically be improved by
H using the following routine in place of BASCALC:
}
§ WARNING : This routine alters both the A and Y registers and
H occupies more memory than BASCALC.
i
3 FAST_BASCALC AL A § setup word index
H TAY
H LDA  (SCRN_ROMW_TABLE),Y ; get MSB of row address
} STA  DASH 5 from row table
H INY
H LDA  (SCRAN_ROW _TABLE),Y ; get LSB of row address
H STA  BASL 3 from row table
H RTS s return to caller
H

3 Screen row addresses for screen page 1 (Addresses $480-47FF)
i

FBE4I AP OC
FBES! 28 ABFC
FBE?1 AD 30C8
FBEC! 68
FBED! DOFS
FBEFI 48
FOFe!

FBF8|

FBF8|

FBFS!

FOFe)

b ]
Apple /// fpple I Gmulation ROM Sowrce : Formatted Listing

3 SCRN_ROW_TABLE .WORD  440,480,500,588 jrows 8- 3
3 JNORD  400,680,700,780 jrows 4- 7
} MORD  428,4A8,328,548 ; rows 8- 11
H MORD  428,608,728,7A8 $ rows 12 - 15
H JORD 450,408,550, 500 $ rows 16 - 19
H MORD  650,4D0,750,7D0 s rows 20 - 23

§ HHPRRRE RN R AR R AP E PRI R PP R R H R

3 + Routine 3 BELL1I (BELL 1)

§ Purpose: Toggle the built-in speaker to create a bell sound

BELLY

RTS28

I IRAAAARRARA AR R AR 2Rl A A d R At Al il l il il el Rt a g it sl saliilsss)

0P WCTRL_S
BNE  RTS28
LOA 40
JSR  WAIT
LOY  #ecy
LDA  MC
JSR WAIT
LA SR

BNE  BELL2

RTS8

§ + Routine : STORADV (STORe and ADVance)

HIRAAR A AR 222 22 AL 2 2R a e LAt L it d el id st LRt atgad I gasdzitzzgss

FBD? [MONITOR ENTRY]
IR T Ty L Ty Yy Ty T T Yy R Yy R T Y Y2 R YN T YA YY)
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SRS R IR IR IR RN SRR

File - AS/BNR .ROM.LIST.FORM { 1SHR-1908 12154154 ) Page - I8

R I N ]

FBFOI ; Purpose: Store (A) to screen at (BASL,H),(CH) and then increment

FBF8| $ CH and goto CR if window exceeded

FBFo1

FOFOI A4 24 STORADV Ly CH

FBF2! 91 28 STA  (BASL),Y

FBF41 E6 24 ADVANCE INC CH

FBFé6I A5 24 LA CH

FOF8! €S 21 P WND_WIDTH

FBFAI Bl&é BCS CR

FOFCI 48 RTE3 RTS8

FBFDI

FBFD! §OHHEERERIEE MR IR IR RPN T R R SR AR R R I R 0 141 40 404 480000 44

FBFDI § ¢+ Routine : VIDOUT <(ViDeo OUT)

FBFDL J HHEAEIR PR R T RN SRR R R MR E R4 0 0044

FBFDI

FBFDI 3 Purposes Place character in screen memory or process the

FBFDI 3 control character

FBFDI

FBFDI C? A0 VIDOUT o W

FBFFI BOEF BCS  STORADV

FCa1I A8 TAY

FCO21 10EC BPL  STORADV

FCo41 Cy 80 P #CTRLM

FCR41 FOSA BE@ CR

FC881 C9 8A P TRLY

FCoAl FOSA BEQ LF

FCOC! C9 88 P SCTRL_H

FCOEI DaCY BNE  BELLY

FCi8t

FC10t R Ry Ty Ty Ty T Ty Yy Yy Yy ey YRy Yy YL LYY

FC10i § ¢+ Routine : BS (Back Space)

FCi8! § PP PR R R AR AR R R P AR IR R R I PR R 4 000 48 444

Fe1nl

FC1o1 i Purpose: Move screen cursor left one column

FC18!

FC181 C4 24 Bs DEC CH

FC121 18E8 ‘BPL  RTS3

FC141 AS 21 LDA  WND_WIDTH

FC141 85 24 STA CH

FC181 C4 24 DEC CH

FC1Al

FC1Al P HERORERANRRR BT IRIR IR OT IR IR R R R R IR R R E R I R HH H H 0441444

FC1Al 3 + Routine & UP (UP)

FCi1al §OHPEEERR TR RN IR A AR PR R LR R PR PR PR E R E 00 0 44

FCiAl

FCiAL 3 Purpose: Move screen cersor up one line

FClAl

FCIAI AS 22 e LDA  WND_TOP

FCICI €5 25 or o

FCIEI Bees BCS  RTS4

FC201 C6 25 DEC v

Fe221

Fc221 § HAEHIREE IR IR HE R IR R PR R R R R 0 4 0 444

FC221 3 + Routine : VTAB (Vertical TAB)

Fc221 R LT Ty Ty T Ty Y Yy Ty Yy Yy Yy Yy N Trrsrrrrrrrryryeey
D U SR N R

fApple ///7 Apple N Enwlation ROM Sowrce 1 Formatted Listing
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File ~ AS/EL.ROM.LIST.FORM

{ 1-AR-1908 12:56:34 ) Page - 21

é ,

Fcazi } Purposes Alter BASL to point to BASL,H + WND_LEFT

FC221

FC221 AS 25 VTAB e

FC241 28 CIFB VTABZ JSR  BASCALC

FC271 65 8 ADC  WND_LEFT

FC291 85 28 STA  BASL

FC281 40 RTS4 RTS

FC2Ci

FC2eci IR 2T T Ty T Ty Ty Y Yy Y Yy Y YNy R Y Rrverrrrrsrryee
FC2C) $ + Routine : ESC1 (ESCape 1)

Fcc! § OHPHEIRIR PRI AT AR IR I P R H R R PR R R R R E H 40 004
FC2CH

FC2Cl ; Purpose: Handle screen/cursor manipulation

FCc2ct

FC2CI 49 Co 13 5] EOR MO

FC2E! Fo28 BEQ  HOME

FC301 49 FD AC  WFD

FC32! 99Ce BCC  ADVANCE

FC341 FeDA BEQ BS

FC341 69 FD ADC  MFD

FC381 982C BcC LF

FC3Al FBDE BEQ WP

FC3CI 49 FD ADC  MFD

FC3E! 905C BCC CLREOL

FCASI DSEY INE RTS4

FC421

FCa2i § HHAHER AR IR R AR R AR AR R R R R R PR R 1 40 400044
Fce2i ; + Routine : CLREOP (CLeaR End Of Page) FCA2 {MONITOR ENTRY]
FCa21 § IR RN IR PRI PR AR R R PR IR A R R E R M R 1 4 0 144 444
FCe2!

FCa21 3 Purpose: Clear screen from current cursor position to end of screen
Fce2l

FCA2I M 24 CLREOP LY CH

FCA4l A5 25 A o

FCAé1 48 CLREOP1 A

FC471 20 24FC JSR VTABZ -

FCAAl 20 9EFC JSR  CLEOLZ

FC4DI A 00 w »

FCAF1 48 A

FCIBL 69 00 AL W

FCS21 C5 23 P WND_BOTTOM

FC341 99Fe BCC  CLREDP1

FC341 BaCA B8  ViAB

FC381

FCS81 § HPRERIEE IR IR IR MR R R MM R AR R R IR R R R R R R R 4 404
FC38) 3§ + Routine : HOME (HOME) FC38 [MONITOR ENTRY]
FC38I § HEEEREIR IR MR AR IR PR R R P PR R R RO R R H 04 00 400 44
FC38i

FCS8i 3 Purposes Clear screen

FC381

FC381 AS 22 HOME LDA  WND_TOP

FC3Al 85 25 §slaA oV

FCSCI AS 08 Ly =

FC3EI 84 24 STY CH

fpple /// Apple 1 Enmlation ROM Source : Formatted Listing
- R S R

S A

“ 25.PICT” 153 KB 2001-08-13 dpi: 300h x 300V pix: 2225h x 3184v

| Source: David T. Craig * Includes Object Code

Page 0023 of 0046 |




“ 26.PICT” 153 KB 2001-08-13 d

Apple Il Computer Information ¢ Doc# 090 < Apple ][ Emulation ROM Listing
RS

File - AS/BMUL.ROM.LIST.FORM < 15MAR-1908 12154134 ) Page - 22

S R

FC4Bl FOE4 BEQ  CLREOP1

FCé2i

FCa21 A7 88 R LA %

FC441 85 24 sTA CH

FC441 E6 25 LF IN WV

FC4BI AS 25 A v

FCéal C3 23 (MP  WND_BOTTOM

FC4CI 90B4 BCC VT

FC4E! C4 25 DEC v

FC7el

FC781 R T YT Yy T Ty T Ty Yy Ty Yy Yy Ry T R Ay P R Py Y YT IR AN X AT A}

FC781 3 + Routine : SCROLL (SCROLL)

FC78t R R T T Ty T Ty T Yy 2y T Ty R Ty Yy Y T Yy e Yy Yy Y e 2 T e Ty 2T )

FC7ei

FC701 § Purpose: Scroll the window, tines (OV) thru (WND_BOTTOM)

FCc7e1

FCA1 AS 22 SCROLL LDA  WND_TOP

FC721 48 PHA

FC731 20 24FC JSR  VIABZ

FC761 AS 28 SCRL1 LDA BASL

FC781 85 A STA  BASL

FC7Al AS 29 LDA BASH

FC7Ct 85 28 STA  BASZH

FC7EI A4 21 LY  WND_WIDTH

FCB8| 88 DEY

FCeti 48 PLA

FC821 &9 01 AC W

FCo4i C5 23 P WND_BOTTOM

FC841 BIND S SCRL3

FC88I 48 A

FCB91 20 24FC JSR  VTABZ

FCoCi Bf 28 SCRL2 LDA  (BABL),Y

FCBEI 71 27 STA  (BAS2L),Y

FC901 88 DEY

FCP11 10F9 BPL  SCRL2

FC931 38E1 Ml SCRLI

FCSt

FCySi A0 00 SCRL3 Ly ®

FC971 20 9EFC JSR  CLEDL2

FCPAI B84 BCS  VTAB

FC9CH

FCyCI R LTy T Yy T Ty Ty Ly Ty Ty TR Ty e Yy T R Y Ty R R T AR

FC9Ci 3 + Routine : CLREOL (CLeaR End Of Line) FCPC [MONITOR ENTRY]

FCYC1 H FEAEP M FE 4440000000000 00 0000000004000 0000000000000 000000000040

FC9CI

FCYCI 3 Purpose: Clear line from cursor position (BASL),(CH)

FCYCI

FCOC| A4 24 CLREOL Ly CH

FC9EI

FCoEL R T T T Ty T Ty Ty Ty E Y T 2 AT ez e et

FCPEI s + Routine : CLEOLZ (CLear End Of Line 2) FCPE [MONITOR ENTRY]

FCYE| RISy Ty YT T TR YT Ty T T Ty R Ty T Ty Ty T Ty Ty Yy y e R YA AR L

FC9EI

FC9E! 3 Purpose: Clear line from cursor position (BASL),Y

FCPEI
U R

Apple /// Apple 1T Emulation ROM Sowrce 3 Formatted Listing
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File - AS/EMUL.ROM.LIST.FORM < 15-AR-1908 12:54:154 ) Page - 23
E A AN _
FCYEI A7 A0 CLEOL2 LDA  BASCII_BLANK
FCARI 71 28 CLEOL2 STA  (BASL),Y
FCa21 C8 INY
FCA3I C4 21 CPY  WND_WIDTH
FCASI 99F9 BCC  CLEOL?
FCAZI 40 RTS
FCaBl
FCABI $ End of EMUL.ROM.2.TEXT
FCABI
FCABI
FCABI
FCABI «INCLUDE .D3/EMUL.ROM, 3. TEXT
FCAB)
FCABI R T T Ty Ty Yy y Yy Yy Yy Y Yy Yy YTy Y YR YR Ty e eyeyyy
FCaBI $ + Routine : WAIT (WAIT) FCAB [MONITOR ENTRY)
FCABI IR R T T L Ty Ty Ty YTy Ty Yy Y Yy YTy Yy Yy Yy Y ey eeye ey
FCAB)
FCAB! 3 Purpose: Delay machine for specified number of clock cycles according
FCABI 3 to the formela
FCaBI 3 2
FCABI H cycle_delay = 2.54 + 13,94 + 13
FCABI H
FOaBI §  Several sample delay times follow (with 1 cycle = 1.8123 usec):
FCAB! H
FOn8I 3 ¢ + + ¢ + + ¢ + +
FCABI H I A I Time(sec) 11 A | Time(sec) I} A | Time (sec) |
FCABH ;] ¢ + + 4 + t 4 + +
FOABI 3 1 1 1 000029447 1 | 73 1 014650383 | | 150 | 059628624 |
FonB! P01 21 000051158 1 1 74 | 015040144 1 1 151 | 040412242 |
FCABH 3 1 3 1 000077748 1 | 75 1 015435024 | | 195 | 099955284 |
FOABI § 1 251 001956999 1 | 185 | 029459839 1 | 196 | 100949977 |
FCABI §01 260 002101242 1 | 106 | 030213282 | | 240 | .130439819 |
FOABI 1 381 007097374 | | 122 1 039764818 | | 235 1 .149834414 |
FCABI ;¢ + ++ + X + ‘
FCABI 3
FCaBH 3 1fA=0, then the delay is lTonger than when A = 255,
FCABI
FCABI 38 WAIT SEC
FCA! 48 WAIT2 A
FCAAI E? 81 WAIT3 s8C W
FCACI DOFC BNE  WAIT3
FCAE! 48 LA
FOAFI E? 01 88C M
FCB11 DOFé BNE  WAIT2
FCB31 40 RTS
FCB4l
FCo4i IR T Ty Ty Ty Y Ty Yy E Yy Yy ey Yy Yy Y )
FCB4I 3 + Routine : NXTA4 (NeXT A4)
FCB4| R Ty Ty T Ty Ty T Ty Y Ty Ty Yy Y Y Y Yy Yy YRy Y Y e eIy
FCB4I
FCh4) j Purpose: Increment the important index AdL,H by 1
FCB4l
FCBAl E6 42 NXTA4 INC A4l
FCB4! DRN2 BNE  NXTAL
FCBBI €6 43 INC  AdH
I R
fople /// Apple ) Enmlation ROM Sowrce : Formatted Listing
MR RN AR
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File - m-mlu“-m

NXTAL

FCesi &0 RTS4B

mEE8E3E

INC  AtH
RTS

FCCo! 3 (FCC?) SPECIAL APPLE /// CODE

FCC91 EB HEADR

g8

38838

[ ) mn
<

888
398
g

8
SREERIZE2
sgTETgEs”

a'ﬂ
:g
w e
~3

HEADR4

3
zes
g R

33
2y

FCFCI 1804

INX
DEX
BEG
LDA

331

,
B

§ (FCOF)

} (FCEE)

RO HEE

3 (FCF1)

8’
g 3

3 [Apple //7)

*Hs
g:" ‘

; (FDO2)
; (FDO3)

JECERRERYIGAEERTRELEEES

FDO?1 § Filler so that standard entry points remain valid

Foact §OHRREIRR IR R AR R R AR AR R R R R P PR R R A 44
FDOCI j + Routine : ROKEY (ReaD KEY)

Apple //7 fpple 1L Emulation ROM Sowrce : Formatted Listing

U S
C 15MAR-1908 12154134 > Page - 024

FDIC [MONITOR ENTRY)
M,
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I ———————
FOOCI §OHHE I I R R R R R M R R R 04 0400 43 1 4 44
FO8CI
FOOCI 3 Purpose: Read single character thru KSWL,H and return the read Key
FDOCI H to caller in (A)
FOOCH
FOOC! A4 24 RDKEY Ly CcH
FDOE! Bi 28 LDA  (BASL),Y
FD101 48 PHA
FDIL1 29 3F AND  #3F
FD131 0% 40 o 4
FD131 91 28 STA  (BASL),Y
FD171 48 PLA
FD18! &C 3808 M AL
FO1BI
Fo181 IR AR AR SRt A T YL T Ty Ty Yy T Y YTV YT YT VY YT OTUTrrvrrrryPey
FD1BI 3 + Routine 3 KEYIN (KEY IN) FDIB [MONITOR ENTRY]
FD1BI §OHHHEEER AR R R R R R R R R 4 4034944
Fo1Bi
FD18I 3 Purposes Read single character from the real Keyboard and return
FD18{ $ the read Key in (A). System random seed incremented also.
FoiBi
FO1BI E6 4E KEYIN INC  RNDL
FDIDI DON2 BNE  KEYIN2
FDIF! E6 4F » INC  RNDH
Fo211 2C oeCe KEYIN2 BIT «KBD
FO241 10F3 BPL  KEYIN
FD241 91 28 STA  (BASL),Y
FD281 AD 00CH Lba B0
FD281 2C 1908 BIT  KBD_STRB
FD2EI 48 RTS
FO2F|
FD2FI 20 oCFD ESC JSR  ROKEY
FD321 20 ASFB J5R  ESONEM
FD3s!
FD35¢ §OHHHEORE AR MR R R M B A R R PR R R 1P 0 0 0 4 444
FD35! § * Routine 3 ROCHAR (Read CHARacter) FD33 [MONITOR ENTRY)
FD331 AR Ty Ty LT Ty Y T Ty Y T Y Y Y Y VYT YR VYT VR TP ORO v rrrRre
FO331
FD3SI ; Purpose: Read single character thru KSWL,H and return read character
FD351 ; in (A
FD3S|
FD33! 20 OCFD RDCHAR JSR  RDKEY
FO38i C9 98 P BASCII_ESC
FD3AI FOF3 BEG ESC
FOC! &0 RTS
FD30I
FD30! §OHMMRIRR MR R AR R AR AR P R R R B IR R 4844
FD3DI $ + Routine 1 NOTCR (NOT Carriage Return)
FD30! AR AL L T T Yy T T Ty Yy Yy Yy Y Y R YR VYT YT YT TV TR URPUPIN
FDaDI
FD3DI } Purpose: Echo keyboard input thru COUT to screen from INX with
FD3DI 3 inverse flag, INFLB, set temporarily to normal ($FF)
FD30I
FD3D! AS 32 NOTCR LDA INVFLG
FO3FI 48 PHA
fople /// Agple 1L Emslation ROM Sowrce : Formatted Listing
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FD481 AP FF
FD421 835 32
FD44! B0 0082
FD471 28 EDFD
FD4al 48
FD4B1 85 32
FD4DI 8D 0082
FD38! C9 88
FO321 Fo1D

FDé?1 20 GEFD

B s S

Apple ][ Emulation ROM Listing

LDA  MFF
STA  INUFLS
LoA  INX
JSR  COUT
8TA  INFLG
LA INX
OP KTRLM
BED  BCKSPC
OFf ICTRLX
BEQ  CANCEL
CPX  MF8
BCC  NOTCRI
JSR  BELL
NOTCRI INX
BNE  NXTCHAR

§ HHIPRRRREER 00100 4R H LRI AR 1A 40 1 000004044

7 + Routine : CANCEL (CANCEL input)
IR T T Ty T Ty Ty YTy Yy Ty Yy Y YRy Yy e Ry Y Yy YY)

3 Purposes Show that current input line is canceled by displaying thru
$ COUT a backslash symbol (\)

CANCEL LDA  BAGCII_BACKSLASH

J8R  COUT

IR addadddddaddsadsdatagea iR Iz e Y I XY X2 ST S2YEL)

j + Routine 3 GETLNZ (BET LiNe 2) FD47 [MONITOR ENTRY]
R T T T Ty Ty Ty Ty Ty Ty Ty T Y XY Ry Y R Y e T YT A YY

3 Purpose: Write carriage return and prompt character (¥) to screen,
} then read a line of characters uatil a CR is entered

BETINZ J8R  CROUT
R Ly T Ty R R Ty Ry Y R YT Y Ry R YT ¥y

} + Routine : GETLN (BET LiNe) FDéA [MONITOR ENTRY]
R T Ty T Ty Ty Y T Y YRy T Ry Y T YR T IR AT e

§ Purposet Write prompt character (¥), then read a line of characters

BETLN LDA  PROMPT
JSR Cout
Lox ¥
BCNSPC ™A
BEQ GETLNZ
DEX

I IRAAAA AR AR 2SR R R gl i R g e I Rt R Rt T ga et RzzeTIXzzLez Iz

§ + Routine 3 NXTCHAR (NeXT CHARacter)
§OHHERERIMERR TR PR E I P RR AR AR AR IR AR R M A1 1 409404

3 Purpose: Read & line of characters from Keyboard without writing
H the Monitor prompt (%)

{ 15-MAR-1998 12:156:54 ) Page - 8024
e ]
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—
FO751
FO731 20 35FD NXTCHAR JSR  RDCHAR
FD78! C? 95 P NCTRLU
FO7A1 DO82 BNE  CAPTST
Fb7C! B1 28 LDA  (BASL),Y
FD7E! C9 EO CAPTST P ME
FDe! 9902 BCC  ADDINP
FD82! 29 DF AD  MOF
FDB4! 9D 0882 ADDINP STA  INX
FD87!1 C¥ 8D O #CTRLM
FD89I D8B2 BNE  NOTCR
FDBB! 20 9CFC JSR  CLREOL
FDEE|
FDeE! R LA T E T Ty Ty Ty Ty y Ty T Ty Yy Yy Yy ey Yy Yy Yy Yy Ty Y Iy YLy
FDBE! 3 + Routine : CROUT (Carriage Retura OUT) FDBE [MONITOR ENTRY]
FDOE| §OHPPERRRREIR PRI RO PRI IR REH R R R R I 1 0 0 A 44
FDEEI
FOBE | 3 Purpose: Output a carriage return character thru COUT
FOBE!
FDBE! A9 6D CROUT LbA SCTRL M
FD98! DéSE ' BNE COUT
Fos2!
FOR2! RR LTy T T T Ty Ty Ty Y Yy Yy Y Ty Yy Yy Yy Yy T Yy Yy Yy Iy Iy yILY)
FD92I $ + Routine : PRAL (PRint Al) ’
FO921 3 HHEREPIRER MR AR AR AR R IR PR M PP R R R R 000 40 44
Fo92!
%l 3 Purpose: Print a CR, hex of AlL,H, and then a dash ¢-)
|
FO921 M 3D PRaL LOY AlH
FO%41 AS 3C X AfL
FO9éi
FORél § HHEEEEERE AT AR IR PR AR R R R H O AR R H 1 10 4044
FoRél 3§ + Routine 3 PRYX2 (PRint Y and X 2)
FD941 R T T YT Ty Yy Ty Ty Y Ty Ty ey Yy Ty Ty Yy Yy Y Ty Ry e ye Y
FD961
FoRél 3 Purpose: Print CR, then hex of Y, X registers, then a dash (-)
FO?é!
FORé1 20 SEFD PRYX2 JSR  CROUT
FD991 20 40F9 JSR  PRNTYX
FOPC! AS 60 Ly =
FDPEI AP AD LDA  BASCII_MINUS
FOAS! 4C EDFD M COuT
FDA3I
FOA3l § HEEEERERRAR IR HE PR R AT R R R R R AR R R R0 R0 444
FDA3| i ¢ Routine 1 XAMB (eXAMine B)
FDA3! P HHRERRAR IR IR AR R R R R R R R R R R R R R A4 44
FDA3I
FDA3{ i Purpose: Print memory as hex from (AIL,H) thru (AZL,H)
FDA3I
FDA3! A5 3C XA LA AlL
FOASI 8% #7 o W
FDA?1 85 3E STA AN
FOARI AS 3D LDA AlH
FDABI 85 3F STR AN
FOADI AS 3C MODBCHK LbA AL

{ 1TAR-1998 12156134 ) Page - W27
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FOAFI 27 87
FDB11 DOE3
FDB31 20 92FD
FDBSI A9 A0
FDBBI 28 EOFD
FDBBI Bl 3C
FDBOI 20 DAFD
FDCOT 20 BAFC
FDC3! 99E8
FOC3I 48
FOCéI

FDCé! 4A
FOC71 99EA
FOCPI 4A
FDCAl 4A
FDCBI AD 3E
FOCDI 9902
FDCF) 49 FF
FOD11 6% 3C

g
gz S

FOE31 2% OF
FOES! 09 BY

FOEFI 9892
FDEBI 49 84

S
fpple /// Apple I Emulation ROM Sowrce 1 Formatted Listing

DATAOUT

RTS4C

§ HEEEERRR RN 000040000004 R R R R AR LR PR R A1 44044

sxEIRZEE

"
DATAOUT

PRA1
BABCII_BLANK
cour

(AIL) Y
PREYTE
NCTAL
MODBCHK

gggE E; > "!E >

AlL

MASCTI_EQUAL
couT

; + Routine : PRBYTE (PRint BYTE)

FDDA [MONITOR ENTRY]
R T T L Ty Yy Ty Yy Y T T R Ty Y e Y YTy YY)

§ Purposes Print A-register as 2 hex nibbles

PREYTE

HIRAA AR A2 4l 2 R LA gL g g g R e Yy Y Y Y R Y R XY T Y Y Y ¥ YY)

3 + Routine : PRHEX (PRint HEX)

FDE3 [MONITOR ENTRY]
HRAAA AR A L L T T Yy Y T Y Xy Ay T Y T T AT XY

3 Purpose: Print Jow nibble of A register as a hex character

PRHEX
PRHEXZ

I IRAAAARIARZ SR R a2t a2 I ats a2 I 2g AT R s R 2 I e e RIS TSI 22T2

]
>, 4
BCC
A

NF
Hoe
oA
cour
L ]

§ + Routine : COUT (Character OUT)

} Purpose: Output character in A register to current output device

FDED [MONITOR ENTRY]
R A R L L L T Ly Ty T LTy YTy Y Ty Yy Y Yy Y Y Ay ey e Y
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FDED) H given by vector in COWL,H
FDEDI
FDED! 4C 3480 cout P oML
FOFaI
FDFOI IR L YT Ty R Yy Ty Y A Ty E E Ty Ty N T Ty A ey R R TR e A I a T et
FOF8I s + Routine : COUT1 (Character OUT 1) FOFS [MONITOR ENTRY]
FDFO!I R T T Ty Ty E Ty Y Ty Yy Ty Ty T Yy Ty R AT e TR I Y YR T e L
FOFOI
FOF®) 3 Purpose: Dutput character in A-register to the video screen
FOFOI
FOFOI C9 A0 cours MP  BASCII_BLANK
FOF21 9402 BcC  COUT?
FOF4! 25 32 AND  INVFLE
FDFél 84 35 couT? STY  YsM1
FOF8! 48 P
FOF?1 20 76FB JSR  VIDWAIT
FOFCI &8 A
FOFD) A4 35 Ly  vsavt
FOFFI 48 RTS
23]}
FEOS! R Ty Ty Yy Yy Ty Yy e A Yy Y Y T R YTy T A R YA AR TR RN TATY
FESGI $ ¢ Routine : BL1 (BlLank 1)
FEOS! R T T T YTy Y T YTy Ty Ty Ty Y Ty Y PR R YT R T 2R T LY
FENS!
FES®| 3 Purpose: Monitor Command Processor entry point for CR command
FENI
FEOOI C4 34 BL1 DEC Y8
FEB2! FO9F BEQ XAM8
FEO4I
FEOAI RS T Ty Ty Yy YTy Ry Ty Ty T Yy Ty Ty R Yy Y Yy Ry Ry e T
FEO4| 3 ¢+ Routine : BLANK (BLANK)
FES4I 3L AR PRI P AR M PR PR IR E H H 014
FEO4I
FEMM| 3 Purpose: Monitor Command Processor entry point for Blank command
FEO4I
FEO4I CA BLANK DEX
FEOSI DO14 BNE  SETMDZ
FEO7! C? BA 0 A )
FEN?I DABB ENE  XAMPM
FENBI
FEOBI R Ty Ty T Ty T e Ty YTy R Yy T Ty R Ty T TR Ay R AR e s e 2 e
FE®B! § + Routine : STOR (STORe)
FEOBI Ry T T T Ty Ty Ty Ty Ty Ty Ty Yy T TNy Ty A R R R AR AT a2 Y
FEMBI
FE®BI 3 Purpose: Monitor Command Processor entry point for Store command
FE®B!
FEOBI 85 31 STOR STR  MODE
FEODI AS 3E LA A
FEOFI 91 48 STA  (A3L),Y
FE11l E6 40 INC AL
FE131 DO82 BNE  RTSS
FEISI E6 M1 INC A3H
FE171 48 RTSS RTS
FE18t
FE18! R T T Y TR Y Y YTy T Ty T T e R Ry ey A e i aa e
RN ]
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FE18! 3 + Routine : SETMODE (SET monitor MODE)

FE18I R T Ty Ty T Ty T Ty Yy Y Y Ty Yy Ty R YRy Y YTy Py YT RN TP T
FE181

FE181 3 Purpose: Monitor Command Processor, set MODE for colon,

FE18) H period, plus, or minus

FE181

FE18] A4 34 SETMODE LoY ysav

FE1AI B? FFO1 LDA  STACK_TOP,Y

FE1DI 85 31 SETMDZ STA  MODE

FEIF! 60 RTS

FE201

FE28! IR LT YT T Ty Ty Y Ty YTy E Yy Ry Y Yy Y Yy e Y YT YRRy Y ey
FE28I 3 *+ Routine 3 LT (Less Than)

FE20! IRy Ty T T Ty Ty Ty Yy Yy Yy Yy E TR F Y Y PR Y E XYY R YT Y2
FE20I

FE20I 3 Purpose: Monitor Command Processor routine for *<" command

FE201

FE20) A2 01 L twx o

FE221 85 3¢ LT2 LA A X

FE241 95 42 STA  AMLX

FE241 95 44 STA  ASL,X

FE281 CA DEX

FE291 10F7 BPL L2

FE2BI 48 RTS

FE2C)

FE2CI ] HAOHEEH IR AR MR PR AR AR R R A IR 111 44
FE2C} $ ¢+ Routine 3 MOVE (MOVE memory)

FE2C! R T TR Ty T Ty Ty T Ty Y Yy Ty Ty Yy Y Yy X R Y T R YR YT AT Y YA )
FE2CI

FE2CI ; Purpose: Monitor Command Processor routine for Move command.

FE2C| 3 (AIL,H) thru (AZL,H) are moved starting at (AdL,H)

FE2CI

FE2C! Bt 3C MOVE LbA  (ALL),Y

FE2EI 91 42 STA  (ML),Y

FE38I 28 PAFC JSR  N(TA4

FE331 99F7 BCC  MOVE

FE33! 40 RTS

FE34)

FE341 IRy Ty Ty Ty Ty y Ty Yy Yy Y Y Yy T FY Y Y T e F e A ATy T AT T TAY
FE34! 3 + Routine : VERIFY (VERIFY memory)

FE341 RRAZA R TR T T T R T T Ty T Ty Ty Yy Ty YTy Yy YTy T Ty Yy Yy 2 R Y 2T AT T
FE34!

FE341 § Purpose: Monitor Command Processor routine for Verify command.

FE36) H (AIL,H) thru (A2L,H) are compared against (AdL,H)

FE341

FE34) Bl VERIFY LbA  (ALL),Y

FE38I D1 42 P (ML),Y

FER! FoIC BEQ  VFYDK

FE3CI 20 92FD JS5R  PRAL

FE3F} BI 3C LbA (AIL),Y

FE411 20 DAFD J5R  PRBYTE

FEM4] A7 A LDA  SASCII_BLANK

FE461 28 EDFD JSR COMY

FE4P! A7 A8 DA W88 ; ‘¢’

FE4B! 20 EDFD J5R CouT

S
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FE4EI B! 42 LDA  (AdD),Y

FESSI 20 DAFD JSR  PRBYTE

FES3I AY A? LA #0473 )

FESSI 28 EDFD JSR  COUT

FESBI 28 BAFC VFYOK JSR  NXTAMM

FESB) 9909 BCC  VERIFY

FESDI & RTS

FESEI

FESEI Ry Ty Ty Ty Ty Ty Ty E Ty Yy Yy Y Xy Y AT AT Y YRR TT
FESEI 3 + Routine s LIST CLIST 6582 instructions)

FESE| IRy YT Ty T Ty Ty Ty Ty Yy Y Ty e A Y YR Yy Y Y Ay Ty T R T TRTY S
FESE!

FESEI 3 Purpose: Monitor Command Processor routine for List command.

FESE! H List 28 instructions thru COUT starting at (PCL,W)

FESEI

FESEI %014 disasm_count LU 28, 3 & lines to disassemble

FESE|

FESE! 20 75FE LIST JSR  AIPC

FESL) A9 14 LOA Bdisasm_count

FE431 48 LIST2 PHA

FE441 20 DIFB JSR  INSTDSP

FE&71 28 33F9 JSR  PCADJ

FEAI 85 3 STA PCL

FE&C! 84 3B §TY  PCH

FESE! 48 MA

FESF) 38 sEC

FE781 E? 01 SiC W

FE721 DOEF BNE LIST2

FE74) &0 RTS

FE7SI

FE?7S| 8 AIPC ™A

FE781 Fe87 BEQ  AIPCRTS

FE78! BS 3C AIPCLP LDA  AIL,X

FE7Al 95 A STA  PCLX

FE7CI CA DEX

FE7DI 10F9 BPL  ALPCLP

FE?7FI 68 AIPCRTS RTS

FEBRI

FEBRI R T T Ty Ny T Ty Y Ty Ty Ty T Ty N Ly Ty R R R 2 R R e 2 e
FEBS| § + Routine t SETINV (SET INVerse)

FERSI IR L Y YTy Ny Ty T YTy R Ty Ny Ty Ty Y T TRy Ty R PRy e T2
FESRI

FEOR! 3 Purpose: Set character output mode to Inverse

FEBSI

FEGSI AD 3F SETINV LDY #3F

FEB2I D892 BNE  SETIFLG

FEB4I

FEB4| IR LYy T Ty Yy Yy Y Y Y Ty Ty Yy ey Y Ty Y Ty R A AR o R Ty Ry e
FEB4I 3 + Routine : SETNORM (SET NORMal)

FEB4! R Ty Ty Y T Ty Ty Ty A A e e e A I
FEBAI

FES4| 3 Purpose: Set character output mode to Normal

FEB4I

FEB4I A FF SETNORM LDY MFF

FEBAI
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FEB4I §OHHEAOR IR IR AR H AR I MR MR AR MR S R P R R R 4004
FEBSI $ + Routine 1 SETIFLG (SET Inverse FLaB)

FEB4! § HHERRERRE AR AR IR IR R R R R MR M LR R R AR SR R R 1 4144
FEB4I

FEBé! 3 Purpose: Set character output mode to (Y)

FEB4I

FEB4! B4 32 SETIFLE STY INVFLG

FEBBI 40 RTS

FEB?I

FEB?!I § HHERRRRREEE PRI IR R R IR R R IR R R0 00 400404444
FEB9I ; + Routine : SETKBD (SET KeyBoarD)

FESH! § HIPRERE PR R H ORI R RN MR IR R R R R R H R E R E 1 0 0444
FEB?I

FEB?I 3 Purpose: Set port 8 (the keyboard) for input

FEB?I

FEBYI AP B0 SETKBD a »

FEBBI

FESBI JoHHARRREAE PRI R R H AR PR AR IR IR R R R R HH R HE R E 244043 44
FEBBI 3 + Routine 3 SETKBD (SET KeyBoarD)

FEBBI IR TR TR Ty Ty T Ty Ty Y Y Yy ey Yy Ny Yy Ry Y Yy YRRy e eLey)
FEOBI

FESBI 3 Purposet Set port (A) for input

FEBBI

FEGB! 85 3E INPORT STA AL

FEBD! A2 38 INPRT LDX WSl

FEBF! A8 1B LOY  WCKKEYINKOFF)

FE?L1 DOe8 BNE  TOPRT

FE93!

FE93i 3 OHEEEEEEARR AR M E IR R I PR IR IR M A SR R R R R E R R 40 44
FE?3I 3 ¢+ Routine : SETVID (SET VIDeo)

FE93I § HHEREINEE AR IR R R R PR M R R R R R AR R 140 404
FE93i

FE?3I 3 Purpose: Set port § (the screen) for output

FE93I

FE?31 A7 00 SETVID s ™

FE9SI

FE?SI ] PO AR I IR H IR IR AR IR IR M R M PR R R P AR 41 40 1 444
FE?S! 3 + Routine : DUTPORT (OUTput PORT)

FE?SI R T T Ty Y T T Yy Y Yy Ty Yy Yy Yy Yy Y sy
FE9SI

FE?St 3 Purpose: Set port (A) for output

FE9SI

FE?S! 85 3E OUTPORT 8TA AL

FE9ZI A2 36 OUTPRY LDX  BCSMWL

FE991 A FO LOY  E<COUT1&OFF)

FEYBI AT 3E 10PRT LA A2

FE9DI 29 OF AND  MNF

FE9FI FORé BEQ  JOPRT1

FEALI 09 CO ORe  B<I0ADRL7F80/254.) 188

FEA3I A0 00 w »

FEAS! FO92 BEQ  10PRT2

FEAZI

FEAZI A? FD 10PRT1 LDA  ICOUT1L7FO0/256.)100

FEA?I 94 80 T0PRT2 STY LOCS,X

FEABI 95 01 §TA  LOCI,X

0 ————————,— e
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FEADI 48 RTS
FEAEI
FEAEI EA NOP
FEAF| EA NOP
FEDSI
FEBS! R YTy E Ty Ty Ty Ty Y Yy Yy Yy Ty Ry Y Y YTy ey
FEBSI 3 ¢+ Routine : XBASIC (eXecute BASIC)
FEBOI| IR T Ty Ty Ty Ty Yy Ty Yy Yy Yy T Y YR YT Y e Y e
FEDOI
FEBO| § Purposes Execute the BASIC language (cold boot)
FEDOI
FEDS! 4C 00ES XBASIC P BASIC
FEB3I
FEB3I IR T TR T Ty LTy Ty Ty T T Ty Ty Ty Ty Ty Yy Ty T Yy Y Yy Ry Ty T e Ry YR YT PR YY)
FEB3| $ + Routine : BASCONT (BASic CONTinue)
FEB3! R T T Ty Ty Ty Ty Yy Yy Yy Yy Yy Yy Y Ty Yy Py Yy YTy YY)
FEB3|
FEB3I 3 Purpose: Execute the BASIC language (warm boot)
FEB3I
FEB3! 4C 83E0 BASCONT M BasIC2
FEBéI
FEBSI IR YR T YT T Ty Y T Ty Ty T Ty Yy Ty Y Ty Yy Yy Ty y Y Ry Y RN YT YE L)
FEBéI $ + Routine : BO (BD to routine)
FEBSI IR L T Ty Ty Y Ty YTy Yy Y E Yy Y Yy ey Ty Y e YT
FEBSI
FEBS1 3 Purpose: Monitor Command Processor Bo entry point.
FEBé! 3 Set PCL,H from AIL,H, restore all registers, and
FEBéI 3 begin code execution starting at PCL,H.
FEBSI
FEBS! 20 75FE 60 JSR  ALPC
FEB9! 20 3FFF JSR  RESTORE
FEBCI 4C A8 M PCL
FEBF}
FEBF| R T Ty Ty Ty Ty T Ty Ty y Ny Yy T Y Ty Y AT Y YR YT AT
FEBF! 4 + Routine 3 REGZ (REBister diaplay 2)
FEBFI R T T T E Yy T Ty Yy T T Yy T Ty Yy Y Ry Ty Y Y 2T AT T TR YT Y T XY
FEBFI
FEBF! } Purpose: Monitor Command Processor Display Registers entry point.
FEBFI
FEBFI 4C D7FA REGZ P  REGDSP
FEC2i
FEC2I IR T T TRy Ty Ty Ty Ty Yy Yy Yy Ty YTy Yy R Ty Ny Y Y Y R YRR RTINS
FEC2I 3 ¢ Routine s TRACE (TRACE)
FEC21 R T T T T T Yy Ty Ty Yy Yy Ty Ty T Y I Yy R R A AT YT )
FEC21
FEC2I 3 Purpose: Monitor Command Processor Trace entry point.
FEC2I
FEC21 48 TRACE R18
FEC3! EA NOP
FEC4I
FEC4) R T T Ty E Ty Ty Y Y Ty y Yy Y T Ty Ty YR Ty X YT Y Yy SR AT LTINS
FEC4I ; + Routine : STEP2 (STEP 2)
FECH R LT T T L Ty Yy Y T Yy Ty Y Yy Y e Y2 R A X I T2 T T
FEC4|
FECH 3 Purpose: Monitor Command Processor Step entry point.
L __ ]
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FEC4)

FECAI 48 STEPZ RTS

FECS! EA NOP

FECé! EA NOP

FEC?1 EA NOP

FEC8I EA NOP

FEC?! EA NOP

FECAI

FECA! R Ty T T T Ty Ty Ty Yy Ty Ty YT Yy Y Y T e YA Y AT XIS
FECAI $ ¢+ Routine 3 USR (USeR)

FECAI IR T T T T T Ty T Ty T Yy T Y Yy Yy T Yy Yy Yy Y Y YRR YL Y
FECAI

FECAI } Purpose: Monitor Command Processor User (control-Y) entry point.
FECAI

FECAI 4C F8e3 USR MP  USRADR } go for it ...

FECDI

FECD! R TR T Y Ty Ty Ty Ay Ty Yy Yy Y ey Ty Y Yy Y R T XYY T L )
FECDI $ + Routine : WRITE (WRITE)

FECDI R T Ty Ty Yy Yy Ty Ty Ty Ty Yy Yy Yy Y Ry PR Y XYY A2 R YO T YY)
FECD!

FECDI 3 Purpose: Monitor Command Processor Write tape entry point.

FECDI

FECDI &8 WRITE RTS s [Apple //7)

FECEI EA NOP

FECFI EA NOP

FEDO! EA NOP

FEDiI EA NOP

FED2| EA NOP

FED3I EA NOP

FED4I EA NOP

FEDS! EA NOP

FEDéI EA NOP

FED?I EA NOP

FEDBI EA NOP

FED?I EA NOP

FEDAI EA NOP

FEDBI EA NOP

FEDCI EA NOP

FEDDI EA NOP

FEDEI EA NOP

FEDFI EA NOP

FEEN EA NOP

FEE1! EA NOP

FEE2) EA NOP

FEE3| EA NOP

FEE4| EA NOP

FEES! EA NOP

FEES! EA NOP

FEE7! EA NOP

FEES! EA NOP

FEE?] EA NOP

FEEAI EA NOP

FEEBI EA NOP

FEECI EA NOP

FEEDI EA NOP

Apple /// Apple I Emmlation NOM Sesrce : Formatted Listing
_

“ 38.PICT” 119 KB 2001-08-13 dpi: 300h x 300v pix: 2243h x 3172v
| Source: David T. Craig * Includes Object Code Page 0036 of 0046 |




Apple Il Computer Information ¢ Doc# 090 < Apple ][ Emulation ROM Listing

File - A/EML.ROM.LIST.FORM { 1HAR-1908 12:56:134 ) Page - 0033

2
SSS TR
$5% §5583

FEFéI AT T T LT Y Ty T T T T Yy T T Yy Yy Ty Yy YTy Ry Y PRy T YT I

FEFé1 § + Routine ¢ CRMON (Carriage Return for MONitor)
FEFé1 R 2T Ry T Ty LT L Ty Yy T Yy Y Y Y R T P YT YT Y

FEFé1 3 Purpose & Monitor Command Processor CR command

FEF&! 28 BOFE CRMON JSR  BL1

FEF9! 48 MA

FEFAI 68 PLA

FEFBI DR6C BNE MONZ

FEFDI R T LT Ty Ty Yy Ty T Ty Ny TRy T e T ey R Ry TRy YRRy YRy

FEFDI 3 ¢ Routine 1 READ (READ)
FEFDI T Y L T T Ty Ty Yy Yy T A Y Yy X AT T YT Y YT TR XY

FEFDI } Purpose: Monitor Command Processor Read tape entry point.

READ RTS8 s [Apple //7)

5
3

3

>
S e e SN IPESPRPEERES
BRE25555585555488

FFi8i

FF101 R LR R T T T T Ty Yy T T Ty Y TR Yy Ty Y Ty Y X Ry T2 AT AT
FFi0i $ + Routine 1 IRGLOC (IROLOC)

FF101 AL R R Ty Ty T LT R e e It )
FF104

FFigi 3 Purpose: Handle IRG interrupt

FFi0i

FFi0l 48 1RGLOC PLA } 77?

FFi1l 09 04 R M

L. ]
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FF131 48
FF141 A3 45
FF161 49
FF171

FF171 00
FFi8I 08
FF191 08
FFIAl 00
FF1B! 60
FFICI 08
FF1DI 88
FFIE! @
FFiF1 00
FF281 09
FF211 o0
FF221 08
FF23i 08
FF2ei 00
FF251 00
FF241 80
FF271 00
FF281 80
‘FF291 80
FFAl M
"FF281 90
FF2CI 00
FF2D1

FF2Dt R T Ty Ty Yy Ty Yy Yy Y Yy Ty R Y YR Yy Y FT R AT TR Y AT
FF2D1 3§ ¢ Routine : PRERR (PRint ERR) FF2D [MONITOR ENTRY]
FF2D1 R Ty Ty Ty YTy Y Yy R Y e YTy AT Y Y YR T YT 2T TE N
FF2D!

FF201 3 Purpose: Print thru COUT "ERR® and the bell ($87) code

FF2Di
FF204
FF2Fi
FF32i
FF4|
FF32H
FFaAl
FFaal § HPRPREMER PR AR AR PR R R R P R AR R R R 444
FFaal $ + Routine @ BELL (BELL) FF3A [MONITOR ENTRY]
FFaAt IR LYy Ty Ty Ty T Yy Yy Yy Y Ty YR YR YT YT YT YT Y
FFR!

FF3Al 3 Purpose: Print bell code ($87) thru COUT

FFa|

FF3Al A% 87 BELL LDA UCTRL 6

FFIC! 4C EDFD M CouT

FFaF|

FF3F) R T Ty Y Ty Yy Ty Yy Ty YTy Yy Yy e Ty Ay Y X R Y X Z RAYT L
FF3FI 3 + Routine : RESTORE (RESTORE registers) FFIF [MONITOR ENTRY]
FFIFL R T Ty Ty Ty Yy Yy Yy Ty Y YT YRR Y Y T XYY Y TR AT AT ATIY
FF3F|

FF3FI 3 Purpose: Restore 4582 registers from RAM storage

FF3F|

FF3FI AS 48 RESTORE LbA STATUS

3g3
2

PRERR LDA #C5 3 ‘E/
J8R  COUT
DA MD2 ; ‘R’
JSR  cour
JSR COUT

TR E
§3°§%
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FF41) 48 P
FF42i A5 45 LDA  ASH
FF441 AS 46 RESTR1 LDX XREG
FFA41 A4 47 LDY YREG
FF481 28 PLP
FF491 68 RS
FFaAi
FF4al R T T T Ty T Y T Yy Y T Y Yy Ry Y a Y Y2 R YRy T YT
FF4Al 3 ¢ Routine : SAVE (SAVE registers) FF4A [MONITOR ENTRY)
FF4Al R T Ty Ty Ty 2 YL YR Ty e YR Ty Ry T xRy R R A T R Y T YT AT
FF4A}
FFeal ; Purposet Save 6382 registers into RAM storage
FFaAl
FF4Al 89 45 SAVE STA A
FF4C| 86 44 SAV1 STX XREB
FF4El B4 47 STY YREG
FF381 08 PHP
FF311 68 PLA
FF321 85 48 STA STATUS
FF541 BA ™
FF331 84 49 STX S PNT
FF571 D6 (21
FF38! &8 10RTS RTS 3 ROM ‘RTS’ opcode position
FF39)
FF5%1 R XA T I T TR T T Ry T Yy ey Y Ty Yy Y Ty Y A R T Y TR YT YA X
FF39I 3 + Routine : OLDRST (OLD ReSeT)
FFS%1 R YT T T T T Ty Ty T Ly Yy T Yy T T YT Y Y PNy AT AR T XY X2 Y2 T
FF3%1
FF391 3 Purpose: Old Monitor RESET handler
FF391
FF591 28 BAFE OLDRST JSR  SETNORM
FF3CI 290 2FB JSR INIT
FFSFI 20 93FE JSR  SETVID
FFé621 20 B9FE JSR  SETKBD
FFéS1
FFé51 HR TS Ty Ty Y Ty Yy T YT ey Ty Y Yy Y Y X Ny R R YT R 2R RN N2 AT AT T X
FFé31 § + Routine 3 MON (MONitor) FF45 [MONITOR ENTRY)
FFé31 R AR IR I Ay e L A R I e e ez )
FF4351
FFé31 ; Purpose: Apple [ Monitor Command Processor entry point
FF4S|
FFéS| D8 MON (1]
FFé41 20 AFF JSR  BELL
FFé?1 AP AA MONZ LDA  BASCII_ASTERISK
FFéBI 83 33 STA  PROMPT
FFéD1 28 47FD JSR  BETLNZ
FF701 20 C7FF JER  2MODE
FF731 20 A7FF NXTIT™ JSR  GETNAM
FF761 84 34 STY vSWw
FF781 A 17 wy w7
FF7al 88 CHRSRCH DeY
FF781 30E8 BMI  MIN
FF701 D9 CCFF O CHRTBL,Y
FFo01 DOFB BNE  CHRSRCH
FFB21 20 BEFF JSR  TOSUB
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FFEB3I A4 34 LoY Ysav
FFB71 4C 73FF MP NXTITM
FFBAl
FFeal A2 83 DI6 X #3
FFOCI 84 ASL A
FFED1 84 ASL A
FFBEI 8A ASL A
FFSFI 0A ASL A
FF981 #A NXTBIT ASL A
FF911 26 3E ROL AL
FF931 26 3F ROL AZM
FF9SI CA DEX
FF961 1008 BPL  NXTITM
FF981 A5 31 NTBRS LbA MODE
FFoAl D806 BNE NXTBS2
FF9CI BS 3F LA AZM,X
FF9EI 95 3D STA  ALHX
FFABI 95 41 STA  A3M,X
FFA2i E8 NXTBS2 INX
FFA3I FOF3 BEQ  NXTBAS
FFASI D8dé BNE NXTCHR
FFAZI
FFA?I IR LT T T T Ty Ty Yy Ty Ey Y Yy Y YTy ey ey Yy
FFA7) 3 + Routine : GETNUM (GET NtMber)
FFA?I R T T T Ty Ty Yy Y Yy Yy Yy Yy ey T Yy ey Yy
FFAZI
FFA7I 3 Purpose: Monitor Cosmand Processor command parser.
FFA7| H Save hex digits in A2L,H, return with command (1st non-hex)
FFAZ1 3 in A-register, and set Y-register for next character
FFA7)
FFAZI AZ 00 GETHNUM X o
FFA9! 86 3E STX AL
FFABI 86 3F STIX AM
FFADI BY 0882 NXTCHR LA IN,Y
FFBe1 C8 INY
FFBLI 49 B8 oo
FFB3i C9 A oF MaA
FFBSI 9903 BCc Dbl6
FFB71 49 88 ADC #88
FFB91 C9 FA oMP  MFA
FFB8I BOCD BCS DI6
FFBDI 40 RTS
FFBEI
FFBEI IR T T T Y Ty Ty Ty Ty Ty Ty Yy Ny Yy Yy Ty Ry A YT A YT R T XY TR T Y
FFBE| § + Rowtine 3 TOSUB (TD SUBroutine)
FFBE! R T T Ty Ty Ty Ty Yy Yy Yy E Y Yy Y Y TRy Y Y Ty ER YRR TEY
FFBEI
FFBE! j Purpose: Monitor Command Processor command executer,
FFBEI 1 Push address $FExy onto stack, pass MODE to called
FFBE! H routine, execute Monitor subroutine thru RTS opcode.
FFBEI
FFBEI A% FE TOSUB LDA  #<00L7F88/234.)188
FFCal 48 PHA
FFC11 BY E3FF LDA  SUBTBL,Y
FFC4l 48 PHA
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File - AS/BUL.ROM.LIST.FONM { 15AR-1908 12136154 ) Page - H3Y
B TR

FFC31 AS 31 L0A  MODE

FFC?1

FFC71 JHEERRR AR ER R AR R AR AR IR PR R R MR R R S PR P 0 0 4 4 0 144

FFC7) 3§ + Routine : ZMODE (Zero MODE)

FFCZI § HERERR R R IR R R T R R R PR R R R R0 4 44004

FFC?i

FFCZi j Purpose: Monitor Command Processor clear mode between commands.

FFC7)

FFC7i A8 008 ZMODE w =

FFCY?! 84 31 STY MODE

FFCBI 48 RTS $ go for it ...

FFCCH

FFCCI § PHEERERRRI IR MR H PR R MR PR R R RO R R MR R MR 1 R 42 4404

FFCCH 3 + Table 3 CHRTBL (CHaRacter TaBLe)

FFCC! 3 IR IR R R PR R R E PR PR AR AR R R R R R R A 4R 404

FFCCI

FFCCI 3 Purposes Table of Monitor character commands

FFCCI

FFCCI BC CHRTBL .BYTE 8BC ; ctrl-C (FFCC)

FFCO! B2 .BYTE 482 § ctel-Y

FFCE! BE BYTE 0BE 3 ctrl-E

FFCFI BYTE 0B2 § ctrl-Y

FFDO1 EF +BYTE OEF 3 V

FFD1I C4 BYTE 8C4 § ctrl X

FFD2i B2 BYTE 082 3 ctrl-Y

FFD3! A9 BYTE 9 3 ctrl-P

FFD4) BB .BYTE 888 § ctri-B

FFD3I Aé BYTE 0Aé ;-

FFDé1 A4 BYTE 04 X

FFD71 86 BYTE 806 § M (F = XOR $B0+489)

FFDBI 95 BYTE 095 $ ¢

FFD9! 07 .BYTE 097 i N

FFDAI 92 BYTE 002 |

FFDBI 05 .BYTE 085 s L

FFOCI F8 BYTE OF8 i W

FFDD! 08 BYTE #80 ; 6

FFDEI EB .BYTE 0EB $ R

FFOF1 93 BYTE 093 ¢

FFENI A7 BYTE A7 $ .

FFE1t Cé .BYTE 0Cé ; ctrl-M

FFE21 99 .BYTE 099 3 blank

FFE3!

FFE3I 3 HIIRIEIRNE IR PP R PR R IR R R T R R R H R R 0 44

FFE3I § + Table : SUBTBL (SUBroutine TaBlLe)

FFE3I IR R T Y T Ty Ty Ty T Ty Ty Ty Ty Ty e Y Yy ey ey Y Y Y Y YT Ay E Ty

FFE3!

FFE3| 3 Purpose: Table of low bytes of Monitor subroutines with hi byte = $FE

FFE3!

FFE3I B2 SUBTBL +BYTE (BASCONT-1)40FF ; 082 (FFE3)

FFE4 CP BYTE {USR-1)84FF 3 0C9

FFES! BE «BYTE (REGZ-1)8FF 3 OBE

FFESI C1 SBYTE {TRACE-1)&0FF 3 §C1

FFE?I 35 JBYTE (VERIFY-INAFF  ; 035

FFEBI 8C SBYTE {INPRT-1)08FF § seC

FFE?! C3 .BYTE (STEPZ2-1)&0FF 3 0C4

SRR _ R ]
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e

FFEAI %6 BYTE {OUTPRT-1)&OFF  ; 896

FFEBI AF BYTE (XBASIC-IXAFF  ; OAF

FFECI 17 BYTE (SETMODE-1)WOFF ; 017

FFEDI 17 BYTE (SETMODE-1)L0FF ; 017

FFEEI 28 JBYTE (MOVE-1)&0FF ; 028

FFEF! 1F BYTE {LT-1)40FF ; MF

FFFOI 83 «BYTE (SETNORM-1).8FF ; 883

FFFL1 7F BYTE (SETIN-1)LOFF  ; O7F

FFF21 50 BYTE (LIST-1)MFF ; 50

FFF31 CC BYTE (WRITE-1)A0FF 3 8CC

FFF41 BS BYTE <60-1)4AFF 3 85

FFFSL FC BYTE {READ-1)&8FF 3 OFC

FFFél 17 «BYTE (SETMODE-1)AFF ; 017

FFF21 17 LBYTE (SETMODE-1)M0FF ; 817

FFF8I F3 JBYTE (CRMON-1)48FF 3 OFS

FFF1 03 BYTE (BLANK-1)48FF 3 M3

FFFAl

FFFAI R AT T TR Ty Ty Yy T Yy T E Yy Yy Yy Yy ey ey yyyeeyy)
FFFAl 3 ¢ Interrupt and reset vectors (FFFA-FFFF)

FFFAl JOHAEEREERIR IR IR MR PR R R R R R R H R 1D 4 4144
FFFAl

FFFAl &2FA NMI_VECTOR WORD  RESET 3 (=) FASD)

FFFCI &2FA RESET_VECTOR  WORD  RESET § (——) FA62)

FFFEI 40FA IRQ_VECTOR JORD IRQ 3 (---) FA40)

]

] } End of BMUL.ROM.3.TEXT

([ ]}

L1 ]

([[1]]

(L]} § DMMIONIIEI00I00ICI0I0I0I0I000I N0
(1] ]} 3 (1 9]
L] ; ) F I N 1 s [§]
] 3 [1 (9]
" 3 OHIOII0IEI0IEI0DE0IEI0IEI0ICICICHIICICIONCICIOICIIONCICI)D
(1 []]]

8001 END ; That’s all, Folks ...

SYMBOL TABLE DUMP

AB - Absolute LB - Label UD - Undefined MC - Macro

RF - Ref DF - Def PR - Proc FC - Func

P8 - Public PV - Private CS - Consts

AlH AB 08301 AfL AB 083C1 ASPC LB FE7SI AIPCLP LB FE78! AIPCRTS LB FE7F|

AM AB 803F1 AL AB BI3EI AJADTO AB (8441 AICLROS AB CBECI A3CLRA7P AB COEE!
A3EXPROM AB CFFFI A3 AB 090411 A3L AB 80401 AMOTORO AB COEBI AH AB 00431

AL AB 08421 ASH AB 00451 ASL AB 80441 ACC AB 00451 ADD LB FDD1{
ADDINP LB FDB4! ADVANCE LB FBF4I APPLE3EM PR -——-1 APPLEII LB FB48I ASCIIAST AB 88AAI
ASCIIBAC AB 08DCI ASCIIBLA AB 00A01 ASCIIEQU AB 88BDI ASCIIESC AB 08981 ASCIII  AB 80C9I
ASCIIL  AB BOCCI ASCIIMIN AB 80AD! ASCIIN AB GNCEI BAS2H  AB 002B] BASZL  AB NI
BASCALC LB FBCI! DBASCLCZ LB FBOB! DASCONT LB FEB3I BASH AB 00291 BASIC  AB E0NO!
BASIC2 AB E0031 BASL AB 00281 BCKSPC LB FD711 BELL LB FF3AI BELLI LB FBO9I

BELL2 LB FBE4I BLI1 LB FEOO! BLANK LB FEO4] BREAK LB FAACI BRIV AB §3F8I

BS LB FC181 CANCEL LB FDé21 CAPTST LB FD7EI CM AB 80241 CHARL LB FYB4I
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CHAR2
CLRANS
CLREOP
CLRTOP
CR
CTRLC
CTRLS
DI8
ESC1
FIXSEV
BBASH
BETINZ
HEADRZ
HLINE
INIT

LB FyBal
AB CI5%1
LB FC42i
LB F834l
LB FCé2i
AB #e83i
AB 00931
LB FFaal
LB FC2Ci
LB FA98I
AB 00271
LB FDé7I
LB FCOFi
LB F8I9!
LB FB2FI
INSDS2 LB Feaci
10PRT1 LB FEA7I
IRGQVECTO LB FFFEI
KEYIN2 LB FD211
LINEL  AB 04081
Loct AB 08811
AB $02EI
LB Fec2i
LB FFé91
LB FAA3I
LB FCB4!
LB FD75I
LB FF391
LB F9361

CLRANE

COLOR
CRMON
CTRLE
CTRLU

Am
86ASL
GETNM
HEADR3
HLINE]
INITAN

10PRT2
K80
KSWH

STEP2
TABY
TXTCLR
w2
VLINE
WAIT2
WNOWIDTH AB 08211
XBASIC LB FEBSI
YSAV1  AB 00351

VLINEZ

CLREOP1

INSTOSP

CHRSRCH LB FF7Al

AB CA5BI
LB FC4él
AB 0030|
LB FEFéi
AB 00871
AB 00951

DISASMCO AB 00141
ESONEW LB FBAS!

LB F9é2i
AB 09241
LB FFAZI
LB FCEE}
LB F8ICI
LB FA78I
LB FBDe!
LB FEA?I
AB Cooel
AB §371
LB FE3EI
AB C8341
AB CO531
LB Focol
LB FE2CH
LB FD30I
LB FFy8i
LB FFAD!
LB FE9SI
LB F93Ci
LB FoO92i
LB F939i
LB FBIE!
LB Fo411
AB 08331
LB FD3S5I
LB FEBFI
LB FF441
LB FBI9I
LB FBEFI
LB FE17I
LB FCY5I
AB Ca3AI
LB FEBSI
LB FEB4!
LB FB3%I
AB CE38!
LB FB4SI
LB FBI?!
AB (83511
LB FE34I

LB FFC?I

LB FFCCI
AB C830I
LB F838i
LB FDEDI
LB FD8E!
AB 0988I
AB 00981
LB Foe2i
LB FB98I
LB Fél
LB FB3é!
LB FEBSI
LB FCF1I
LB FCS8I
LB FEGBI
AB 08321
LB FF38I
AB Co10I
AB 99381
LB FE&3I
AB Co541
LB FeCOi
LB FDADI
AB 07F8I
LB FDIF!
LB FF98I
LB FBF3I
LB FE97I
AB 8038Bi
LB F181
LB F94Al
LB FF20i
LB F80Bt
LB FD?6I
L8 FDeC
LB F938I
LB FADAI
LB FoaCi
LB FBFCI
LB FF4CI
LB F871{
SETAN2  AB COSCI
SETINV LB FEB8!
SETNXTCO LB FBYFI
SETVID LB FE93I
SPNT AB $0491
STOR LB FE®BI
TITLELEN AB #8081
ve LB FClAl
VFYOK LB FE38I
ViAB LB FC22!
WNDBOTTO AB 89231
XA LB FDB3!
XREG AB 8461

L18T2

RE0SP1
RTMASK
RTS3
sA1
SCAN

CLEOLZ LB FCASl
AB COSFI
LB F83CI
LB FDF8I
AB 80371
AB 008AI
AB 00251
LB FOASI
LB FB97I
AB 802¢!
LB Fea?l
AB 082CI
LB FDe2I
LB FesBi
LB FE8DI
AB CoOll
LB FAdRI
LB FBesi
AB 002F|
AB 00201
L8 FE281
LB FASRI
AB 00311
LB FA8ti
LB FB94!
LB FFA2I
LB FF731
LB F933i
AB 0l
LB Fei4i
LB F94Ci
LB FOE3!
LB FaD4l
LB FAFDI
LB FAE4]
LB FAé2!
AB 08201
LB FB7FI
LB FC281
LB FFal
LB F8791
AB CO3E!
LB FEB?!
SETPG3 LB FAA9I
SETWND LB FB4BI
STACKTOP AB O1FFI
STORADV LB FBFSI
TOSUB LB FFBEI
USR LB FECAI
VIDOUT LB FBFDI
ViABz LB FE24l
WNDLEFT AB #0201
XA LB FDA3I
YREB AB 00471

SETAN3

LB FC9EI
LB FC9CI
LB F832
LB FOFél
AB 00361
AB 088D
DATADUT LB FDBSI
ESC LB FD2FI
FOVERSIO LB FDB3!
mc LB FB47I
LB FDéAI
LB FCCoI
LB FDO31
AB 02001
LB Fe82i
LB FE9BI
LB FFi0I
LB FO18BI

CLEOL2
CLREOL
CLRSCR
courz
CWL
CTRLM

NMIVECTO LB FFFAI
NXTAl LB FCBAl
NXTBYT LB FACZH
OLDBRK LB FAS91
PCADJ2 LB F954i
PLOT LB Feeei
PRADR3 LB F9261
PRBLNK LB F9481
PRHEXZ LB FDESI
PRNTX LB F944)
nmr AB 03F4i

LB FEFDI
RESEWEC LB FFFCI
AB 804F1
LB Fe3tl
LB FCC8I
LB FC761
LB FC7814
LB FBé4i
LB FEIDI
LB FAABI
LB FABAl
AB 08481
LB FFE3I
LB FEC2I
AB 93F8I
LB FB78I
LB FCABI
AB 99221
LB FDCAI

YSAW AB 09344
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Assembly complete: 2181 lines
8 Errors flagged on this Assembly

4382 OPCODE STATIC FREQUENCIES

ADC s 16 | »unnuws
AND ¢ 14 | nmnnsun
ASL 3 18 | snunnaan
BCC 1 38 | SRRRRBEEREMERE
BCS : 10 | wnuw
BEQ : 27 | SERERERMEENE
BIT : S a
BMI 61
BNE 3 43 | HHHEHEEHEHHEEHEHEHEE
BPL 1 14 | munuss
BRK 3 34 | HHHHHHHHHHHNEHEE
e i1
CLD : 41
MP 31 35 | SERRERBREHHERE
CPX : 31
CPY 3 61
DEC 3 61
DEX : 13 | unnuns
DEY 3 13 | snnuns
EOR : 8 1 wx
INC ¢ 10 | =xux
INX 3 61 ¥
INY 3 71 san
JMP 3 21 | eRRuRERER
JOR § 92 | HERMEEEREHIEHHHHHHHHEHHHUE R HHHHHHHHHHHHH
LDA 3 127 1 HEMEHHHHHHEHHEHEHHHHHHHHEHHHHHEHHEHHEHHBHHEHHEHHH S HHHHH
LDX 3 16 | snnunas
LDY 3 37 | #HHHHHHHHHHHEHHEE
LSR : 28 | munEaaaes
NOP 3 76 | #HBHHHHHHEHHHHHHHHHHHHHEHHEHRE R
ORA 3 11 ] snssn
PHA 3 20 | HERmunaee
PHP : 31
PLA 1 21 | seBunasas
PLP : 41
ROL 3 61w
ROR : 11
RTI 11
RIS ¢ 38 | SERESEEEEEEREREEE
SeC 41
SEC 41
STA ¢ 63 | HEERERRHEEEHHEHERREHHRHHHHE
1) O Sl
STY : 10 | muux
TAX 1 71 axs
TAY ¢ 51 s
TS 3 11
™A 3 41
VA : 31
k.

A SR
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Unused opcodes:
B V8 CLI CLv SED SEI TXS

Program opcode usage: 87 %

(9.99) That’s all, Folks ...
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