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Apple Ile Supplement

to

What’s Where in the Apple

Al
Overview

The latest Apple I, called the “//e" for
“‘enhanced”’, has several features added that
make it more standard and versatile. The
keyboard has been improved and will now
generate all 128 ASCII key codes, including
screen display of lower case. The RESET key now
requnes pussmg thz CONTROL key

ed by pressing CTRL OPEN APPLE RESET, sav-
ing wear and tear on the on/off switch, always a
weak point. A CTRL-CLOSED APPLE RESET
initiates a built-in self-test. The screen display
has been improved to allow either 40 or 80 col-
umn display under software control. There is also
a full cursor control in all four directions. The
16K language card has been made a built-in
feature and slot O has been eliminated. Inter-
national versions are available for European and
Asian buyers with switchable character sets.

Despite all these additional features,
compatability was kept with most of the previous
software. All of the standard monitor entry points
were preserved so that, unless software uses un-
documented monitor entries, it should run on the
//e. The only other problem that might arise is
the utilization of one formerly unused page zero
location. A program that used that location will
probably not function properly on the new Apple.

Another new feature is the addition of a 64K
expansion available as an enhanced 80 column
card, which will make additional memory
available to sophisticated programs such as
Visicale.

A2
A Third Apple Monitor

There is now a third major version of the
Apple monitor to go along with the Auto-Start
and {old) System monitors. While all of the
documented entry points remain the same, most
of the routines jump to the new ROM in the
SC100-SCFFF range. These new routines check
on the availability and status of 80 column and

extended 80 column cards, and use this additional
hardware for enhanced displays and cursor
control, when available.

The major differences between the 1l + and the
//e are as follows:

a) RESET, OPEN APPLE and CLOSED APPLE
keys: The Control key must now be pressed to
initiate the RESET cycle. This will eliminate ac-
cidental RESETSs as the keys are on opposite sides
of the keyboard. The APPLE keys are paddle
button extensions to the keyboard and can be
used in conjunction with the RESET cycle to in-
itiate the self diagnostic tests (CLOSED] or
power-on reboot (OPEN].

b} EDITING: In addition to the I, ], K, and L
diamond cursor control pattern, there are four ar-
row keys that can also be used to move the cursor
on the screen. Pressing ESC to enter the editing
mode changes the cursor to an inverse ' +'' to in-
dicate editing mode. Additional commands are
also available. ESC-R enters upper-case restrict
mode, which allows only upper-case letters
during keyboard entry except after typing a *'"',
when both upper and lower case are allowed for
PRINT statement. Typing another "'’ returns to
upper-case only. ESC-T exits this mode. ESC-4
displays a 40 column screen similar to the 11+,
while ESC-8 shifts to the new 80 column screen
display. ESC CTRL-Q exits the new made entire-
ly, returning to the old 40 column display, and
turning off the 80 column card.

A3
The New Display

In order to maintain compatability with the
old Il and IT +, it was necessary to design a screen
display that utilized the old screen memory
($400-$7FF). This was insulficient for 80 column
display, so Apple designed an 80 column card
with its own memory mapped into the same ad-
dresses. The hardware alternates its scans from
one set of memory to the other when in 80 col-
umn mode. Characters are stored alternating
from one address to the next, with all the odd
screen locations in main memory and all the even
ones on the auxiliary card.



There are routines in the new monitor areas
that can convert an 80 column screen to 40 by
moving the alternate characters to the main board
and throwing away the last 40 characters in each
column. The opposite switch is accomplished by
a similar move to the auxiliary card, using only
the leftmost 40 columns for the

These locations enable a program to deter-
mine the current state of the machine more casily
than before, and make it simpler to utilize the
new hardware configurations in programming.

A6

previously on the screen.

A4
Hardware Locations

On the older Apples, the addresses
$C000-SCOOF were equivalent addresses and were
only partly decoded by the hardware. This meant
that reading any of those would yield the same
result [reading the keyboard), which was also true
of $CO10-SCOIF [clearing the keyboard strobe].
These addresses are now fully decoded and pro-
vide a set of soft switches/status indicators for
the new 80 column card and extended 80 column
card {with 64K memory expansion).

The switches include options to read and/or
write either the main board locations or the aux-
iliary card locations, to set the standard zero page
and system stack {main board) or the alternate
zero page and system stack (auxiliary card], to
turn on or off the SCX00 ROMs, to enable or
disable the 80 column display, and to turn on the
normal or alternate character sets (normal has
upper case flash instead of lower case inverse).

Additionally, there are a group of locations
that can be read to determine the current switch
settings so that any program changing the
switches can save the current settings and restore
them at the end. States that can be determined in-
clude READ/WRITE status, language card bank
status, 80 column status, page status, and text
mode.

A5
Software Status

Apple has always reserved some unused loca-
tions in the text page RAM as scratch memory for
the 7 hardware slots {1-7). Several of these loca-
tions are now permanently assigned to the new 80
column cards, when they are in use, and are used
to store the current cursor location, I/0 status,
and BASL/BASH in Pascal

One particular location [$4FB] is the software
MODE status. Each bit is indicative of the cur-
rent state of operations: BASIC/Pascal, interrupts
set/cleared, Pascal 1.0/1.1, normal/inverse
video, GOTOXY in progress/not in progress,
upper case restrict/literal mode, BASIC in-
put/print, and ESC-R active/inactive.

P ing Consideration

The standard Applesoft GET and INPUT (and
associated monitor routine KEYIN] were not
designed to work with an 80 column display and
using them while in 80 column mode can cause
loss of data or erasure of program in memory, but
this can be overcome by a routine explained in
Appendix E of the new Applesoft Tutorial.
Reading the keyboard directly [SC000] functions
the same as before.

Do not assume an Apple //¢ or 80 column
card when writing programs; one of the first
routines should check for the type of machine be-
ing used. Apple supplies a program that will do
this on ““The Applesoft Sampler”; and Call
A.P.P.LE. has also published a routine for this
purpose. HTAB will not function beyond the 40th
column. While POKE 36,POS works most of the
time, Apple recommends POKE 1403,POS (0-79)
for the //e. This routine will not work at all for
an old Apple.

It is the programmer’s responsibilty to turn off
the 80 column card at the end of a program. Do
not quit the card with the cursor beyond the 39th
column, as this can cause unpredictable results
including program erasure. In case of accidently
executing this command, pressing RETURN im-
mediately will usually recover the cursor to the
left margin. It is also necessary to turn the 80 col-
umn card off before sending output to printers,
modems, etc.

VTAB no longer works when a window is set
(by POKing 32,33 etc.|. The solution is to VTAB
to the location -1, and then do a PRINT prior to
PRINTing the actual data. This causes the
firmware to recognise the new VTAB location

These cautions are a small price to pay for the
increased versatility and flexability of the new
Apple //e.

Editor’s Note: This material is intended to
be used in conjunction with the original
version of What's Where in the Apple which
did not contain Apple lle material.



HEX LOCN (DEC LOCN) [NAME] \USE-TYPE\ - DESCRIPTION

There is 1 page 0 location that was not formerly used which is now used.

$1F (31) [YSAVI) \PT\ Temporary storage for the Y c

oister

There are several locations in the text page that are storage for permanent data

in these unused screen locations
Any routine which sets page 2 must restore page 1 so thal these data may be accessed

5478 (1144) (TEMP1) \P1\ A Lemporary storage tocation

$478 (1147) [OLOCH] \PT\ 014 CH set

$4FB (1275) [MODE) \P1\ Cirrent " Sperating mode acording to the following bits:

81t 0 O11 Normal mode (Pascal)
0 On Transpar scal

Gitereer lmolvun(s (BASIC)

Caller cloared Interrusts hsic)

a
Pascal 1.1F.

Pascal 1.0 Intorface
Normal video (Pascal)
Inverse video (Pascal)
GOTOXY not_in proor
GOTOXY in o

BASIC PR
BASIC INPUT
ESC-A inact s
ESCR active
$578 (1403) [OURCH) \P1\ oH
$5FB (1531) [OURCV) \P1\ Cursor vertical
678 (1659) (CHAR] \P1\ in/Out charac
$6FB (1787) (XCOORD) coordinate in GOTOXY routine
$778 (1915) [OLDBASL] \P1\ Pascal sa
STFB (2043) (OLDBASH] \P1\ Pascal saved BASH
00-$COTF_(49152-49183) \H\ Hardware locat ions/swi tches
00 (49152) [CLABOCOL] \HIN Disable 80
01 (49153) [SETBOCOL] \HIN Enabie 80 column store
02 (49154) [ROMA INRAM Read AAM on mainboard
03 (49155) [ROCARDRAM] \H1\ oad RAM on car
04 (4 AM) write RAM on mainboard
05 (49157 RDRAM] \H1\ Write RAM on car
07 (49159) [SETINTCXAOM] \HI\  Set internal CX00 ROM
08 (49160) [SETSTOZP) \HI\ Set standard zero page/stack
09 (49161) [SETALTZP] \H1 Set alternate zero pagesstack
SETSLOT

lower case. flash upper case
Normal/inverse lower case. no flash

language card RAM enable

AR AAnA8AR8R8RARRRARAAS

AWAT $1ate
SET80COL
VBL signal
Xt mod
age 172 status
Reads SET8OVID
20-5CPre 45400253047 1CXO0ROM] 9BY A now 01 of subroutines to handle the 80 column card nd suxiiiary
memory in slot 3. It is o9, {1om the GOTOCX subroutine in the FB0D ROM which
sets interrupte. turns Ex00 Rome ,3nd_MPs to C100. Function code is in
Y reo. 87~ Tout ines are tho now way. "F.+ routined aro (ho old way

Stack nas status of bank and IRQ. Uses ¥ roaistors:

1
1

2 SCROLL

3 cUREOL

4 EOL.

s INIT & RESET
6

7

8

SETUND
It thore isa card in tho elot then the now video routines ace used: ¢ince the
card.

scremn hole locations belond to th ot the 8 Row rout ines are
upiicatod 10 avold 510t once with another type of inter fa

$C100 (49408) (B.FUNC] \SEN Encry point for ail routines T in Cade in ¥ Chotk Tirel for KEVIN Yeo

$C107 (49415) [B.FUNCNK] \SE\ Chock for ESCape-fix Y=

SC10E (49422) (B.FUNCNE) \SE\ Tost for card. 11 prosent. use the new routines. if not. old routines



HEX LOCN (DEC LOCN) [NAME)

\USE-TYPE\ - DESCRIPTION

SC11F (49433) (B.OLOFUNC] \SEN
50129 (49449) (F.CLAEOP) \SEN

§C143 (43475) (F
14D (49485) (F 1%
$C17D (49533) (F _CLREOL] \SE\
SC18A (43545) (F SET
$C19C (43564) (F.CLEOLZ) \SE\
SC1AT (4356 GORET]
SC1A4 (43572) (BIFUNCO] \SE\
$CICD (43613) (B SCROLL] \SEN
$C103 (43613) (B.CLAEOL] \SEN

$C211 (43681) (B.FUNC1] \SE

$C219 (43583) (8.SETWNDX] \SE\
$C234 (43716) (BRESETX) \SEN
$C261 (49761) (DIAGS] \SE\
SC26E (43774) (8.ESCFIX] \SE\
$C280 (49792) (ESCIN) \P4\

§C284 (43798) (ESCOUT] \P4\
$C288 (43800) (8_KEYIN] \SE\

$C2C6 (49862) (KEYDLY] \SEV
SC2E8 (43893) (F RETUAN] \SE\
$C300 (48920) (BASICINT] \SE\

$C307 (43927) (BASICOUT] \SEN
$C30B (49931) (PASFPTI \PE\
$C311 (49937) (128K

$C317 (49943) (BASICENT] \SE\

$C336 (49974) (BASICENT2) \SEN

$6348-80362 (49995-50018) (PIUMPS)
$C348 (43985) (JPINIT

$C351 (30001 | JpAEAD] \SEX

$C357 (50007) [JPRITE) \SEN
SC350 (50013) [ IPSTAT] \SEX

$C363 (50019) [MOVE) \SEN

$C3B0 (50096) [XFER) \SE\

$CIEB (50155) [SETC8] \SEN

$C800 (51200) [PINIT1) \SEN
$C803 (51203) [BASICINIT] \SE\
$CB16 (51222) (BINIT1) \SEN

$C848 (51272)
€850 (

[PREAD1.0)

$C866 (51302) [CBBASIC) \LN

sca74 (51316) [C882)
$CB7E (51326) (8831

L
N

1ca90 (51344 [caB4)
$C896 (31350) [BOUT
36T 2158 (Beminn e

ww

$CBCC (51404) [BPNCTL) \SEV

$CBE2 (51426) [BIORET) \L\
SCBF6 (51446) [BINPUT] \SE\
$C905 (51461) (8. INPUT) \SE\

stack, and low byte address of the function -1 by looking wp in
ATS

¥. Then does fake

cursor to top left corner

page and put cus

rsor in lort corne

" keys for cold start,
from BFXX down to stack.

o doos
chacks

n for monitor S/R diagno
Monitor S/R to map i,).k,m and (-,%,). a

ons 1o save CX bank status, check
on screen, JSA o KEYDLY (old ROKEY),
the new character in A reg.. clear tne

also checking L and still
the random (ocation:
CX AOM rout nes lther

interrupt

leaving 170 disabled or
onabling it if

Sets INIT Fiag (V)"2na branches to BASIC 10 entry po
e 3 Bas1¢ T8 ey point

Paseai 1 o

Jump_tani

BASIC 170 entry point A. Y. X, and P. pulls P from stack. checks IAQ
statys. and sets appr oy

Turns of f any s10ts using C8 area. sets C8SLOT to $C3, checks INIT flag, and jumps
to warm or cold BASIC in

Pascal jump table

Pascal INIT

Pascal READ

Pascal WRI

with A1« Source start,
forwian s

Mon tor S/R to move memory across memory

A2+ Source end. A4 = Destination start.
for Card to Main

from main board to card or vice versa.

banks.
carry set

SIE0-SIEE 15
o card, carry
o

50 aiternate zol
$3£0-83E€ in dostination bank.

page/stack

2 e not
Setvp 1A caoo"rotoce! .

Stores $C3 in CBSLOT

ot /70: copies ROM (o AAM Card, and chacks again.

10 BASICENT in the C3 ROM and set text or

cloar screen and clears carr
0 column store in case Integer BASIC cleared

x| 11 0dd in 80 column
foutine to check current CH and Gtore It if diffarent from OLDCH
RAM card for correct version and, if not. recopy the
U cor rec
-print a ¢ © nput a charactor

set
falls through 6 BPRINT

Mor LY,
Moni tor S/R CHAR, hocks for CTRL-S. clears high bit. chucks
for CTRL chars, rocess and return, if not. fall through to BPNC

8 rini the char on N

c

¥: 00 A and return (o BASIC
cursor position.

S6t"6 Chas Trom the heyboard.
"7 hot ESC then WP to NOESC.

Femove cursor, and process char,

including ESCape:



HEX LOCN (DEC LOCN) [NAME)

\USE-TYPEN - DESCRIPTION

$C918 (51480) [ESCAPING] \SE\

scar2
$ca83
5c994

scoA6
scag7

scaoF
$CoF7
sCA02
SCAOA
sCA24
scaz7

sCAaA
SCAAF
$CAS Y

scAa
sCABE

scars
scoze
scos1
scose

scags
scass

caBC
CaCF
CB08
CBEC
ccop
CC1A
CC26
cC34
ccag
ccs2
CCSF
cc7s
cCo1
CCAY
CCAA
SCCAE
$CCB
sccco
sccor
$co11

023
C042
C048
CO4E
C059
C077
C090
C098
AR

(51570) [ESCTAB] \P17\
(51587) (ESCCHAR] \P17\
(51604) [PSTATUS] \SEN
(51622) [PHOOK) \SE'
(51639) [NOESC] \SE\
(51679) [B.CHKCAN] \L\
(51703) lu FLIP) ALY
(5171 CANLIT) \L\
31722 1. Fixciar) \x
(51748) [BLINRET) \L\
(51751) [GETPRIOR] \SE\
(51786) [PINIT1.0) \SE\
(51791) [PINIT) \SEN
(51793) (PINIT2] U\
(51828) [PREAD) \SE\
(51854) [PURITE] \SE\
(51989) (GETKEY) \SE\
(52004) [TESTCARD) \SE\
(52049) (BASCALC) \SEN
(52052) [BASCALCZ) \SE\
(52121) [CTLCHAR) \SEN
(52150) (CTLXFER] \L\
(52156) [X.BELL] \SE\
(52175) [WAIT] \SEV
(52187) [X.BS) \SE\
(52204) [X.CR) \SE
(52237) [X.EM) \SE\
(52250) (X.SUB) \SE\
(52262) [X.FS) \SEX
(52276) [X.US) \SE\
(52297) [X.SO} \SE\
(52308) [X.51) \SE
(52319) [CTLADL] \P24\
(52344) [CTLADH] \P24\
(52369) [X.LF) \SE\
(52388) [SCROLLUP) \SE\
(52394) [SCROLLON) \SE\
(52398) [SCROLL1) \L\
(52408) [SCROLL2] \L\
(52416) [SCROLLB0) \L\
(52433) [SCALSUB) \SE\
(52497) [X.SCALRET) \L\
(52515) [X.VT) \SE\
(52546) [X.FF) \SE\
(52552) (X.GS) \SE\
(52558) [X.GSEOLZ) \SE\
(52569) (X.0C1] \SEV
(52599) [X.DC2] \SE\
(52624) [X NAK) \SE\
(52635) [FULLBO) \SE\
(52650) (QUIT] \SEN

Monitor routine to process ESCape command sequences. The commands are
e -

umn
21L%] a0t “rew rout ines . (PRe0/INN0)

Places ESCape cursor on screen. GETe a comand key. puts lowsr case into uog
i

the high bit set. return to ECSAPING. otherwise return

Tab codes-hioh bit “romain in ESCape mode’
ohecaienack (1 rendy tar 1hout of eutout. Feturn 30in X
i1 not ready (ILLEGAL OPERATION)
Pascal 1.0 output hook
Monitor foutine to process normal characters. Checks for copy char (right arrow).
Iiteral input, double quotes to turn Iiteral input off/on, and restricted
inbut before itoring in CHAR and returning to callet
o

ine to check for cancelling Iitoral
toral
the charactor in non-literal or restrict mode
from inpu
aracter before the cursor. Uses OURCH, OURCY: destroys A,

15%Goub s auste: BNE 11 not. Used ror champin

Set up for asc: 1t mode, set window. 2010 page, check for card
{oturn X=9 (NO DEVICE) T missing. fur sat normai lower case mode.
oma and <loar croen, put Cursor o scroon
Pascal mpux-m a

in CHAR, 11 1.1 return

n o read ting,
' the char into A, clear the keyboard strobe and feturn

tor ey for oresence of 80 column card. destroys A.Y: returns 8EQ it
d is there, BNE if

A1 Calcylate base address for scroen 11ne using OURCY.

Stores result in BASL/BASH.

Monitor S/R 'to calculate base addrose for screen ine using CV. Chacks for 40780
column made and i1 IRQ is enabled and not in Pascal. uses SNIFFIRQ to

Monitor S/R to process command control characters. Char in A 1o process,

returns BCC i1 executed, BCS if not control command.

Monitor routine to push CTLADH and CTLADL onto stack for control routine address
to a fake RIS

same as F8: BELLI
5 2

wAIT

/R to execute a carriage return

HOME
/R 1o execute clear line

7 ut
/R to execute “inverse video

or control characters subroutines
05 for control character subroutines

0« tnvalid
0 s invalid

o wind

turns via X.VT to clear screen.

aramete
A to ndows convert 80 10 40 if needed, set cursor at
bottom Ieft corner. reset video and keyboard to ol modo




HEX LOCN (DEC LOCN) [NAME] \USE-TYPE\ - DESCRIPTION

SCODB (52699) [SCANG4) \SE\

SCEOA (52746) [ATEFOR] \SE\
$CE22 (52770) [GETB4) \SEN
S$CE32 (52786) [SCAN4B) \SE\

$CE63 (52835) [FORATE] \SE\

SCEAF (52911) [SETCH) \SEN

$CEDD (52957) [INVERT] \SE\
$ceF2 (s207) [STORCHAR) s
$CFO1 (52993) [PICK] N

$CFO6 (52998) [SCREENIT] \SE\

$CFOE (53006) [SCREENSO] \L\

$CF2A (53034) [STORAO)
3687 (55087 [SCheeno)

$CF4A (53066) [STOR40] AL\
$CF52 (53074) [ESCON] \SEX

$CF65 (53093) [ESCOFF) \SEV

SCFEE (53102) [ESCRET) L\
SCF78 (53112) [COPYROM] \SE\

$CFCB (53192) (PSETUP) \SE\

SCFEA (53226) (F.TABLE] \PO\

SCFF3 (53235) (8.TABLE] \PO\

Changes

SFTFF (63487)

SFATS-SFATA

SFBOA-$FBOD (B

$FB51-$FB54

in the F800 ROM

(21
(64117-84122) (RESET)

-64269) (TITLE)
(54337-64340) (SETWNO)

$FBAT (64419) (ESCNOW]
$FBA3 (64435) (VERSION]

$FBB4-$FBCO
$FCa2-3FCas

Fosrcas
$FCIC-$FCID

$F029-47020

(64436-64448) (GOTOCX)

teLaeon)

1
4502-64599)
4800-84509)

)
4526-64628) [XGOTOCX]
4629-64867)

(84660-64669)

(84803-64813) (FUNCEXIT)

$F030 (64816) (ESC)

$F042-$FD43

(64834-64835) (NOTCAL

$FD83 (84099 (CAPIST) P

SFEAF (85199

) [CKsuME

Monitor S/R to_convert 80 column screen to 40 column screen. Moves leftmost 40

Ritor S/R o convert ona Iine from 80 to 40 columns
Monitor S/ one character from 80 window to 40 window
Mon tor olumn scraen to 80 column screen. Moves whole 40
character screen to left most 40 pusitions on 80 column screen

Rnitor S/R/ to convart ona |ine fr col
Monitor S/R 1o clear right half of both screan pages

move
S/R 1o sat OUACH and CH. In 40 column mode sets to A value. In 80 column
than 8 from ond of 1ine. in which case moves up

Mo wert the character at the current screen location: CH,CV
Monilor S/R 1o 81ore character in A 3t scraen hor 1 zontal pos1tion
o read the character at screen position Y = horizontal, returns with

tonitor 'S/R7 1o either store character on scroen of read charactor fram screon
tore; character in A fo Y = CH position.

40 sca:emn Is through to SCAEENSO
oi, branch to SToRG0,

na
Eraractar on the scre
o get cursor position, and if V set. branch to STOR40, otherwise

character

CHAR snd pui inverse

opiace original character back on the screen that was saved
in CHAR. Falls through to ESCRET.
but character on screen and roturn

. Uses
for transfer. Seis AOM/RAM banks for transfer,
o

before returning.
Tal for o Tuncttons in 40 ¢olum mode. Entries at $CFFO-1 are
ysed by SCROLL (Lavel » oo INaT

Table of addresses ape_functions in 80 colum mode. Entries at $CFF9-A are
Unod by SCROLL (Labol = WNOTAB)

s $07. (s now $78, appears to be unused

Iy cnanon n m  nesET 2o0e 10 21 0w Tor the presence of an 80 cotumn card. Doss &
JSR o GOTOCX

AopE 1 Nonia

A changs in the ssvwo codo to allow for the ore:
a branch to GOTOCX Y=

X hange in the zsc.m cod to allow for i.).k.m and ariow keys. Dows JSA to ASDEC

nce of an 80 column card. Doss

odo Of Aople it is /=808 1(+esEA 1(-838
Former ty O od ve curcent AOM s nterrupts. turn on CX00
% e o100 o cndl Tor ‘80 cole. Reasifes funct ion code io be i ¥ Roa.
Chanaad to branch to GOTOCX
ot copyr ont 0y 138182, APPLE"
o GOTOCK Y=1

anching purpo

o3 A now ToutinG to chack the current video mode.
mlarvuul

]

o' GOTorx 46 KEYIN no longer falle throush to KEYINZ.
Former iy KEvm'.‘_ uunu. GOTOG)

Return from GO A new routine That fostores the CXROM bank and the
Ro, b T RIS 1o tne calling ¢out no.

e to R o AOESC instead o1 ‘ROKEY

A mnn to NOPs of the cursor inverse mode. No longer naeded now that the

rsor is a standard charactar
Iy  change in the input AND mask that used to convert lower Case INBut to upper case
CKSUM at creato timo

X1
AEeS APRee 855, as25%) (AUTHOR2] “Bryant for Bryan Stoarns



NAME (DEC LOCN) (HEX LOCN] \USE-TYPE\ - DESCRIPTION

2 i834emy wsrreE was $D7. 15 now $78. appoars 1o be unused
S/R to convert one 1ina from 80 1o 10 calums

B.CHKCAN (51679) [SCODF] \L outine 1o check for cancellina 11t i mod
BICLREOL (49619) [$C103) \SE\ > Tine

B.CLEOLZ (49625) [$C108] \SEN Tine

BICLAEGP (43033) (sC1E1] \SEY to ond of p:

BIESCFIX (49774) [$C26E) \SEN t MaD 1.).K.m and (-.".=>. and V 1nto 1,J.K.M for cursor movement

.96t a char from the keyboard.
11 not ESC thon JMP to NOESC
17 non-iiteral o rastrict mode

BLINPUT (51481) ($C805) \SE\

8£ 1o (s1722) (achom) ALy
71\

U (19408) (31 920} ey ¢ 271 Tout inoa wi th codo 1n ¥.Chock first for KEYIN Y+6

BFUNCY (49881) ($C211) \SEN byte address of tho function -1 by looking up in
n doas fake ATS to routina

it not. old routins

BLFUNCNE (43422 [$CI0E) \SEN
hotes. ¥ rea

save CX bank status. che
on scroen. S 1o KETOLY (o1d AOKEY)

the function -1 by looking up in
outine

BIKEVIN (9900) (3Cas) \Sev

B.OLOFUNC (49438) (SC11F] \SE

Applo” keys for cold start. alse doos
sts memory fom BFXX down to stack] checks
and roturn
o1l up one I ine
taxt window

B.RESETX (49716) ($C234] \SE\

BISETUND (43539) ($CI1E7) \SE\

B SETWNDX (49583) ($C219) \SE\ 0 cotumns

BUTABLE (53235) ($CFF3] \PO\ Tabio of addresses for ESCape functions in 80 column mode. Entries at SCFFS-A are
bel = WNDTAB)

B.VECTOR (49663) ($CIFF] \SE\ Monitor S/R to chack on 80 col Use and GOt current Cursor Horizontal position (CH)

BASCALC (52043) (306511 \SE\ OURCY.

S/R to calculate base address for screen |ine using
BASL/BASH

s
BASCALCZ (52052) ($CB54] \SE\ or S/R to calculate base address for screen 1ine using CV. Checks for 40/80
1RQ is onabled and not in Pascal, uses SNIFFIAQ to chack

BASICENT (49943) ($C317] \SE\ saves CHAR, A, Y. X, and P, pulls P from stack, checks IRQ

BASICENT2 (49974) [$C338) \SE\ €8 303, s01s COSLOT 10 C3. chocks INIT f1ap. and jumps
DIAGS (49761) [$C261) \SE\ tey point for monitor S/R diagnostic

0048 (52899) ($CEA3] \LN mo;

ESC (64316) ($FD30

ESCAPING (51480) ($C918) \SE\

a"val1d characior: 11 the char is thore. 16ad A with the ¥
and “print” the conirol character. if ‘its not. ‘check for 1",
. i1 its not, return to cal

" the ESCCNAR entry has the Righ bit set, return 1o ECSAPING. otherwise

to call
ESCCHAR (S1587) (4C083) P17\ Tibla of corresponding control codes-high bit set for “remain in ESCape mode
ESCIN (49792) [$C280] Table of arrow koys

ESCNOW (64419) ($FBA3] Achange in the SOV code to allow for i.j.K.m and arrow keys. 0oss JSR to RSDEC

ESCOFF (53093) [$CFE5) \SE\ o' Pepiace orlgu\:é character back on the screen that was saved
. F:

In CHAR and put inver

ESCON (53074) [$CFS2] \SE\ on sereen:
ESCOUT (49736) (3C204] \PAv

ESCRET (53102) [$CF6E]

ESCTaB (31570) (3co73) \PiTy

F.CLREOL (49533) ($C170) \SE\
CLEOLZ (

. Set cursor to top left corner.
rom CX ROM routines oither leaving 1/0 disabled or

SchouL (49483) (c14n) A3EN

F
F
F
F
FRETURN (49833) ($C2EB) \SE\
F.
F
F

o st nors ow-ros0lution oraghics window. cursor bottom 1oft
TRBLE (53308 (SEFERT \Pan Tab ¢ ESCape functions 1 40 colum mods. Entrios at SCFFO-1 are
JSMINUS 1

FORATE (52835) (4CEB3] \SEV

FULLBO (52635) ($C09B1 \SE itor S/R to set full 80 column window p

FURCEX11° (64809-64813) ($£D29-30201 auum Trom GOTOCX noro: A"now fouting. that 1e5(or0s tho CXROM bank and the
routine

GET84 (52770)
Sereer (5rod  fscars ) Soen

o charinto A Clear the keyboard t/obe and ety
GETPRIOA (S1751) [$CA2T] \SE\ LS7R togat the character before the cursor; Utes cuncn L QURCY: destrovs A,
uts BEQ (1 charactor BRE for changing

TEMP
1 terai"mode 11 backspacing o




NAME (DEC LOCN) [HEX LOCN] \USE-TYPE\ - DESCRIPTION

GOTOCX (84436-64448) [4F004-4FBCO]  Farmer |y NOPs, now code 1o save curfent AOM states. set interrupts, turn on CX00
ROMS and JMP fo C100:new code for 80 cols. Requires function code fo be in Y Reg

HOME_(84800-64003)($FCS8- 87 C50) Changed 1o branch to GOTOCX Ye1

INVERT (52957) ($CEDD} Monitor S/R to invert the character at the current screen location: CH,CV

SPINIT (aso3s) (3o \SE\ Pascal INIT

JPREAD (50001) ($C351] \SEX Pa

SEX
JPWRITE (50007) ($C357] \SE\
KEYOLY (43862) ($C2C6) \SEN Toutine to get a key from KBO. (80 checking interrupts, and stilt

0 ANOL and ANOH, the random locat ion:
KEYIN (64795-64800) ($FD18-3F0201 Lo Jump. to GOTOCX V=6 KEYIN no longer falls throuah to KEYINZ
MODE (1275) ($4F ¥ opstating mode acording bite se
NOVE (35079 Tacasen waen Mon(tf 78 10 move memary seross memory banks.  Call with A1 = Source start,
A2 « Source end. A4 = Destination start, Carry set for Main to Card

NOESC (51639) ($C9B71 \SE\ Monitor routine o process normal characters. Chacks for copy char (right arrow).
input, doublo quotes to turn fiteral input off/on, and restricted case

nput before Storing in CHAR and returning to calle

NOTCR (§4834-64835) ($FD42-$FD43] A change to NOPs of the cursor inverse mode. No longer needed now that the
cursor is a standard char

OLOBASH (2043) [$7FE) \P1N Pascal saved BASH

OLDBASL (1915) [$778] \P1\ Pascal saved BASL

OLOCH (1147) [$478) \P1\ ola € for

120KJMP (48937) [$C311) \PEN Jumotable for 126K support routines

OURCH (1403) [357B) \P1\ 80 colum CH

OUACY (1531) (851 Cursor vertical

mare protocol tab

PHOOK (51622) [$CSAB) \SE\

PICK (52993) [$CFO1] \SEN Tead the character at screen position Y = horizontal, raturns with

PINIT (51791) [$CAAF) \SE\ initialization 1.1
PINIT1 (51200) [$CB00) \SEX a: -0 ini
BINIT1LO (31786) (8CAA) \SEN initialization 1.0

PINIT2 (51793) [$CAS1) N Set up for running Pascal, set mode, sot window, page, check for card,
roturn X=9 (NO DEVICE) if missing. turn on card. sot nnlm lower case L
home and clear screen, put cursor on screen and retur

PJUMPS (49995-50018) [$C34B-$C362) Pascal jump table

PREAD (51828) [$CAT4) \SE\ P Input-Get o charscter. renove high bit, store in CHAR, it 1.1 raturn

1.0 return CHAR in A

EAD1.0_(51272) ($C848) 5.0 imput ok
PSETUP (53192) [$CFCB) \SEN Moni tor $/ page for Pascal operation. Checks 40-80 columns, sets
INVFLG. and updates BASL/BASH Dofore feturnin

PSTATUS (51604) [$C934) \SE\ pascal check |f ready for input or output, return 3 in X
ON)
BASICINIT (51203) ($C803] \SE\ 8 ROM version, if not //e, copios AOM o RAM Card. and chacks again,

c try point
&0 entey

BASICINT (49920) ($C300] \SE\ t 1
ool
50 and KSW to Boint to BASICENY in the C3 AOM and set text or

(49927) ($€307] \SEN
BINITI (51222) ($CB18] \SEX

umn mode and enable, if

BINIT2 (51280) ($C850] \L\
S"BASIE Lnputs oot

BINPUT (51448) (8COFG) \SEV the cursor postion, and CAR

X, Y, and A and roturn o BASIC

Bower (514045 “Uscac) <sen
BPAINT (51361) ($CBAT) \SE\ . tout character in CHAR, ‘checks for CTAL-S, clears high bit, checks
el

€882 (51316) [$C874] \L\ Moni ho nd storé it if difforent from OLOCH
€883 (51328) [$CB7E) \L\ Monitor routine to chock RAM card for corroct varsion and. if not, recopy the
ROM Lo RAM ca ck again and hang if not corroct.
€884 (51344) ($C890) \L\ T a character, set-input a charactor
o0

CORASIC (51302) ($CBEET \L\
CAPTST (04809) (47083] \PTY

Storo in caso Integer BASIC c
0 colum mode
i ARD mask that whad 1o comert Iower case ihput to unper ca

o timo.
lower case mode, clear scroon and cf

s carry

LREOP (64578-64581) ($FC42-$FCAS ]
CLAHALF (52881) ($CE91] \SE\
COPYROM (53112) ($CF78] \SE\

pag
card. Destroys X and Y.

saves) as hook Sais ROM/RAM banke for transfor,
moves the bytes. ana”Tosets the tanouage card 16 |18 Brovious state betore

COPYRT (84582-84599) ($FC46-$FCST] Nanf.- '0F Gopyr iant “(C) 1981-02, APPLE™
CTLADH (52344) ($CC78) \P24\ Table of high byte addros 7 control charactar subroutines: 0 = lovaiid
CTUADL (52319) ($CCSF) \P2a\ Table of low byte addresses for contro| characiers subroutines: 0 - invalid
CTLCHAR (52121) ($CB99] \SEN Monitor S/ to process comand control characters. Char in A 1o process.

feturne BCC if oxocuted. BCS it not contr
CTLXFER (52150) ($CBB6] L\ Mon utine. 1o bush CTLAOH and CTLADL once stack for control routine address
and oxecute a fake RATS.
CXOOROM (49408-53247) ($C100-$CFFF] t of subroutines to handle tho 80 column card and auxilliary
momory in s1ot 3. It is enterad from the GOTOCX subroytine in tho FBO0 AOM which
sets intorrupte, turns on tho CX00 RoMs . and s Lo C100 unction code s in
Y reg. Note: "B." roulines are the new way routines are the o!
Stack nas status of bank and 1AQ. Uses Ay rogisters:




NAME (DEC LOCN) [HEX LOCN] \USE-TYPE\ - DESCRIPTION

PURITE (51854) [SCABE] \SE\ Pascal outout-Set zero page. turn cursor off. chack GOTOKY Mode and process |t
hocassary. chack |f GOTOXY 4nd start 1f true. olse store It o

QUIT (52650) [SCOAA) \SEN R 1o rostore 40 column window,convert 80 to 40 if nesded, set cursor at
om 161t corner, reset video and keyboard to o1d mode
RDBOCOL (49176) ($C018) \H1\ L

C (6 N2, changed to jump to GOTOCX Y=7
ROLCBNK2 (49169) [$C011] \HIN Roads language card bank 2
oL 170) [$C012]) \HIN Roads language card RAM enable
INRAM (49154) [$C002) \HI\ Read inboa
ROPAGE2 (49180) [$C01C) \HY ads pago 1/2 status
(49171) [$C013) \HIY ads RAMAEAD stato
(49172) [$C014) \HT\ ads BANKWAT state
OTEXT (49176) [SCOTA) Nniv R o
ROVBLBAR (49177) [$C019 ads VBL signa
RESET (8411764128 [SPATS-SFATA] Aszhnnn. in the. nsssv code 10 allow for the presence of an 80 column card. Does a
ocx
SCREEN4O (53047) [$CF37) L\ Nenltor routing to get curser Dosition. and 11V set, branch to STORD, otherwise
scr na’return
SCAEENBO (53006) [$CFOE) \L\ age, and if V set, branch to STORBO,
ana return

SCAEENIT (52998) ($CFOB) \SE\ read character from s
aracter in A for store, ¥ - CH pocition:
0. 40 bianchos 16 SCREENAD, 8014114 ihrough to' SCREENBD
SCALSUB (52433) [$CCO1) \SEN scroll only 40 column active window
SCANAB (52788) [$CES2) \SEX Monitor §/R 1o convert 40 column scraen to 80 column screen. Moves whole 40
character scroen to lef1 most 40 positions on 80 colum scre
A lum screen to 40 column screan. Moves laftmost 40

SCANB4 (52699) [$C0DB) \SEN to_conv
7o 16 IXTPAGE

SCROLL (B4624-64625) ($FC70-3CT1) cmnaod 10 jumo to GOTOCX Ys2

SCAOLLY (52398) [$CCAE) itor routine to check for 40460 colums

st T
SETCH (52911) [$CEAF] \SE\ 40 colum mode sets (o A value. In 80 column
moves up

© 0 unless loss than 8 from end o whic

ont

SETINTOMOM (49150) (SC007) \HIN  Set internal CX00 Row
SETSLOTCIROM (49163) (8C0081 W1\ Enable €300 ot ROM
SETSTOZE (49160) (8C00B] 1Y tack
D (64537-643405  1$7B31-8F854) A change in- the. SETWND code 10 allow for the presence of an 80 colum card. Does

SNIFFIRQ (64629-64667) ($FCTS-8FCOB) 0 Code: A new routine to check the current video mode1
CxAOM

STOR4D (53066) [$CFAA) \L\ on the sc.
on the scr

n
t screen horizontal position Y

TESTCARD (3200%) (4c24) \SEN colum card, destroys A.Y: returns BEQ if

TUILE (84226-64269) [F0A-37800)
3) e Kingd of Apple It is /6306 ++$EA =838

INEN Tor S7R Lo w1t depending on A. Same ac FB: WAIT

WRCARORAM (49157) [$C005] \H1\ rTte ham on card

INAK (52624) ($C080) \SEN Vonitar SR/ to nun 80 column car
CSCRLRET (52497) [$CO11] AL\ top o Settom 1ine (depending on scrol) up or down)

51 (52306) ($CCS2) \SEX
50 (52297) [$CC4a] \SE\

XFen (36008 18C380) \SE\ o versa. $3E0-$3EE is address

o
gt means use al o Rate 7010 pacersiack. Also ubes SIEO-SIEE i destinaiion bank
nter via JMP not JSR.
GOTOCK (64626-64528) (SFCT2-8FC74) "1 Yo GOToCK for 1ono branching purposes
Toav s TR e Temporary storage for the Y register



