


SIGNAL DESCRIPTION FOR KEYBOARD INTERFACE

里二BZ.: 7 bit ASCII data from keyboard, POSitive logic (high level=
i-1当, TTL Iogic levels expected.

昼型:　System circuit ground. t申Volt line fY`Om POWeY` SuPPly.

NC:　　No connection.

堅塁L∴System reset input. Requires switch cIosure to ground.

STROBE: Strobe output from keyboard. The APPLE H recognizes the

POSitive going edge of the incoming strobe.

+5V:　Positive 5-Volt supply. To avoid burning out the connector

Pin, Current drain型至エbe less than l卿mA.

土型:　Negative 12-Vo「t supply. Keyboard should draw less than

50mA.

PERIPHERAL CONNECTORS

The eight Peripheral Connectors∴mOunted near the back edge of the

APPしE II board pY`OVide a convenient means of connecting expansion

hardware and peripheral devices to the APPしE II I/O Bus. These are

Winchester #2皿25C匹=l (or equivalent) 5P pin card edge connectors

With pins on.1P’i centers. Location and pin outs are i11ustrated in

Figures l and 4.

SIGNAしDESCRIPTION FOR PERIPHERAL I/O

AdrA15:　16 bit system address bus. Addresses are set up by the

盤#nu搭aa豊t器g三豊霊fT紅。豊e lines

t)EVICE SELECT: Sixteen addresses are set aside for each peripheral

COnneCtOr.　A read or write to such an address wi11

綴れg胃。語詰誓書詩語丁†講評02
8 bit system data bus. During a write cycle data is

Set uP by the 6502 less than 3かゆnS after the beginning

During a∴read cycle the 65β2 expects data to

nO less than lゆりnS before the endt盤2i。W霊能。y



坦:　　　　　Direct Memory Access controI output. This line has a

3K Ohm pu=up to +5V and should be driven with an
OPen COllector output.

DMA IN:　　　　Direct Memory Access daisy chain input from higher

Priority peripheral devices. Wi=　present no more

than 4 standard TTL Ioads to the driving device.

DMA OJT:　　　Direct Memory Access daisy chain output to Iower

Priority peripheral devices. This line will drive
4　standard TTし1oads.

昼型:　　　　　System circuit gro…d. O Volt line from power∴SuPPly.

垂　　嘉謹告嵩。黒dis#精霊d蕊霊羅品詰h
FFFF). This line has a 3K Ohm pu=up to +5V and
Should be driven with an open co11ector output.

INT IN:　　　Interrupt daisy chain input from higher priority peri-

Pheral devices. Will present no more than 4 standard

TTL Ioads to the driving device.

INT OUT:　　　Interrupt daisy chain output to lower priority peri-

Pheral devices. This line wi=　drive 4 standard TTL

loads.

I/O SELECT:　　256 addresses are set aside for each peripheral comec七or

(see address map in iiMEMORYii §eCtion). A read or write

Of such an address wi11 send pin l on the selected

器謹書結豊.02 (50bnS). This line will drive

垂垂重　器嵩器詰れ;露盤謹言:g

垂　　ノ羅詰量嵩措霊Os盤管。「謹告藍詰。n
COllector output. It is active low.

旦i:　　　No connection.

重　器器KI萌品嵩詰藍罫。鵠笠鳥嵩h
an OPen CO1丁ector output. It is active low.

貯　鵠Zu蒔㌢豊嵩),富e蕊罰詰隷S干gna工旧

型旦;　"Ready一' 1ine to the 65の2・ This line should change only

譜濫読岩畳器嵩需嵩
垂直:　Reset line from ・博打i- key 。n keyb。。.d. A。tiv。 1。W. Will

drive 2 MOS Ioa。s per Peripheral Connector.
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Figure 4　　　PERIPHERAL CONNECTORS

(EIGHT OF ∈ACH)

PiNOUT (Back Edge of PC Board)

( Toward Front Edge of PC Board)

LOCATIONS J2 TO J12

Figure 5　　pOWER CONNECTOR

PINOUT　　( Toward Right Side of PC Board)
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HEX ADDRESS ��54杯腟H��eT�5D簸��CO富4MEN甘S 

CO60/8 �6�76WGFV也�WB�S七ate　of　一▼Cassette　DataIn一一 

appearsin　bit　7. 

CO61/9 陳ﾕ5vﾂﾔ����b�input　on Sta,te　Of　Switchl　/¥　Game 

I/O　connector　appearsin　bit　7. 

CO62/A CO63/B 粕�5s#���鍔5s3�����FFﾆT�蒙W&�G�X��State　of　Switch　2input　on 

GameI/O　connec七or　appears 

in　bit　7. 

State　of　Switch　3input　on 

GameI/O　connector　appears 

CO64/C �1n　blt　7. Stateof　timeroutp¥1七　for 

Paddle　O　appea・rSin　bit　7. 

CO65/D 粕���ﾈ��迄������白�State　of　timer　output　for 

Paddlelappea,rSin　bit　7. 

CO66/E �ｨ耳������(����ﾂﾈ��������ﾒﾒ�State　of　timer　output　for 

Paddle　2　appearsin　bit　7. 

CO67/F 粕�����8������������ﾆﾂ�State　of　timer　outpu七　for 

Paddle　3　appearsin　bit　7. 

CO7Ⅹ ��Triggers　paddle　timers 
11PDL　STBII 

duringg2. 

CO8Ⅹ 妊Ud�4X��4TﾄT5H���� I)in　41on　the　selected 

CO9Ⅹ ��(������������ﾂ�Per|PheralConnector　goes 1owduringg2. Expansionconnectors. ll Il¥ 

COAX 粕�������������"�

COBX ���������������2�

COCX 粕�������������B�

CODX ���������������R�

COEX 鳴ﾘ��������������b�

COFX 箔�������������r�

ClOX 白ﾘ����������������

CllX 粕���������������

C12Ⅹ 白ﾈ��������������



H田X ADDRESS ��54杯腟H��eT�5D簸��COMMENTS 

C13Ⅹ 妊Uhﾔ�4X��4TﾄT5H��"�ii 1I lI ii ll Pinlontheselected 

C14Ⅹ 粕�������������2�

C15Ⅹ ����������������B�

C16Ⅹ 粕�������������R�

C17Ⅹ 粕�������������黷�

CIXX �6Sx+x�)lｨ������

C2ⅩⅩ 粕�������������"�PerlPheralConnector　goes 1owduringP2. 

C3ⅩⅩ 粕�������������2�NOT田S: 

C4ⅩⅩ 粕�������������B�1.PeripheralConnector Odoesnot　get　this’ 

C5ⅩⅩ �ｨ耳��������������R�Slgnal. 
2.テ7硬膏1usesthe 

C6ⅩⅩ �ｨ耳��������������b�Same　addresses　as 
DEVICE　SELECT　8-F. 

C7ⅩⅩ 薄�������������r�

Expansionconnectors. Spare. C8ⅩⅩ 陳ﾈ��������な6Sx+x�)W偉ｸⅹHIl｢�

C9ⅩⅩ ��bﾘ�������������5���������ﾒﾂ�

CAXX 坪�h�����������ﾅﾈ����ﾒﾒ�

CBXX ��h�h����������"ﾈ������ﾒﾒ�

CCXX ��bﾘ����������2ﾈ������ﾒﾒ�

CDXX 坪�h����������Bﾈ������ﾘ�b�

CEXX 坪�h����������Rﾈ������ﾒﾂ�

CFXX ��h�h��������bﾈ����ﾂﾒ�

DOOO-D7FF �$���6�6ｶWH��D��

D800-DF耳F ��ﾘ����坪������C��Spare. 

EOOO-E7すす 白ﾘ����ﾂﾘ������64��BAS工C. 

E800-EFFF ��ｲﾈ����������S��BASIC. 

FOOO-F7FF 白ﾈ����ﾂﾘ������d��1Kof　BASIC,1Kofutility. 

F800-耳耳FF �ｨ耳������曝����+s��捌Oni七〇r. 
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Programming for

Per小heraI Cards

The seven expansiOn Siots on the Apple ile’s maIn CirCuit board

are used for inSta冊g clrCuit Ca「ds containing the ha「dware and

firmWa「e needed to interface periPherai deviCeS tO the Appie lie

These sIots a「e not simPle ilO ports; Peripherai cards can

access the Appie lie’s data, address, and cont「O=ines via these

Siots. The expansion siots are numbered f「om l to 7, and certain

SignaIs, desc「ibed be10W, are uSed to seiect a specific siot.

The oider Apple ll and Appie li Pius modeIs have an elghth

expans〕On Siot- Siot number O. On those models, Sio宣O is normally

used for a ianguage card or a ROM ca「d; the functiOnS Of the

AppIe ll Language Ca「d are buiit lntO the maln Circuit boa「d of the

Apple =e.

Per小hera/-Card Memory Spaces

Because the Appie =e’s 6502 microprocessor does a= of its I/O

th「ough memo「y locations, POrtiOnS Of the Appie =e’s memo「y

SPaCe have been aiiocated for the exciusiVe uSe Of the ca「ds in

the expansion siots. in additiOn to the memory locatiOnS uSed fo「

actuai I/O, there are memory spaces avaiiabie fo「 prog「ammabie

memory (RAM) in the main memOry and for read-0nIy memory

(ROM or PROM) on書he periPheraI cards themseives.

The memory spaces a=ocated for the peripheraI ca「ds are

described beIow. Those memory spaces are used for smaii

dediCated programs such as i/O drivers. PeriPheraI cards that

COntain their own driver routines in fi「mware like this are cailed

intelligent peripherals They make it possibIe for you to add

Pe「iPherai hardware to your Appie =e without havIng tO Change

your prog「ams, PrOVided that your programs foiiow normai

PraCtice for data inPut and output
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Pe′jphe′a/-Ca′d Iro Space

Each expansiO= SIot has the exciusiVe uSe Of sIXteen memO「y

iocations for data inPut and output ln the memo「y space

begiming at iocatiOn lCO90 SIot 「 uses Iocations $CO90 through

$CO9F, Siot 2 uses iocat10nS $COAO through $COAF, and so on

through iocatiOn lCOFF, aS Shown ln Tabie 6-1・

These memory iocatiOnS a「e USed for diffe「ent l/O functions・

depending On the des-gn Of each periPhe「ai ca「d・ Whenever the

AppIe -ie addresses one of the siXteen i/O IocatiO=S aiIocated to

a particuiar siot, the signai o= Pin 41 of that sIot’Ca=ed DEVICE

S∈LECT′ , SWitches to the actiVe (iow) state This signal can be

used to enable iogic on the pe「iphe「ai card that uses the four

low-Order address lines to determine Which of its siXteen l/O

iocatIOnS IS being aCCeSSed.



256 BOM memory Iocations aiIocated to a particular siot, the

Signai on pin 」 of that siot, Caiied I/O SE」ECT′, SWltChes to the

active (low) state. This sIgnaI enabies the ROM or PROM

devices on the ca「d, and the eigh=ow-0「der address Iines

determlne WhiCh o=he 256 memory 10Cations is being accessed.

各xpans;on fiOM Space

In additiOn tO the small areas of POM memory aiIocated to each

expansjon siot’PeriPherai cards can use the 2K-byte memory

SPaCe from $C800 to !C「「F for large「 programs in ROM or PROM.

ThiS memOry SPaCe IS Ca=ed expansiOn ROM space (See the

memory map in Figure 6-3). Besides being Iarger, the expansion

ROM memory space is aiways a=he same iocations rega「diess

Of which siot is occupied by the card, making programs that

OCCuPy this memoiy SPa∞ eaSier to write. (See the section “IIO

Programming SuggestiOnS”, beIow.)

Th-S memO「y SPaCe is avaiiabie to any pe「ipherai card that needs

It. Mo「e than one peripherai ca「d can have expansion ROM on it,

but oniy one of them can be actiVe at a time.
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円1

A program on a peripherai ca「d can get excIusiVe uSe Of the

。辞巨うう持て　宝器諾器捲嵩議書、’謹告豊需嵩霊s
that use expansion POM must recog=ize a 「efe「ence to $CFFF as

a sig=aI to reset their POM-enabIe fiiP-frops and disabie their

expansion POMs. Of course, doing so aiso disabies the

expa=SiOn ROM on the card that iS about to use it’but the next

inStruCtiOn in the initialization code sets the fiiP-fiop on the

expansIOn-ROM enabie ci「cuit on the card・ Once this has been

done, this card has exciusive use of the expansiOn memOry

SPaCe and its program can iumP directIy i=tO the expansiOn

ROM.

As described above, the expansiOn-ROM disabie cl「CuIt reSetS

the enabie filP-fIop wheneve「 the 6502 addresses Iocation $CFFF

Programming for PerjpheraI Cards
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A program on a periPherai card can use the eight base

add「esses shown in the tabIe to access the eight PAM 10CatlOnS

aiIocated for itS uSe, aS Shown in the next sectiOn, “I/O

Programming SuggestiOnS”.

//O Prog′ammjng Sugges書jons

A p「og「am -n ROM on a per'Phe「aI card shouid work no matte「

whiCh s10t the ca「d occupieS. I=he p「Ogram lnCiudes a lumP tO

an absoIute 10CatiOn in one of the 256-byte memory spaces, then

the card wi= only work when it is pIugged into the siot that uses

that memory space・ if you are writing the prog「am for a

peripheraI card that wiii be used by many peopie' yOu ShouId

avoid piacing such a 「estrictiOn On the use of the card



▲　慨「ning

Becareful whereyou execute CLE舗S'=Ce CLEAR resetsApple-

SOft’s intemal controi stackうuSing it ln the midst of a subroutlne Or ln a

F叩/NE X T ioop can lnterfere with the orderly fiow of prog「am execu-

t10n Thefoliowing PrOgram, forexampie, Wi= fali ln line 3Q wlth a NE)〈T

WITHロuT FロRerror

lC) F口R∴X　こ1 Tロ10　　-trytOIooplOtlmeS

之Q P障工N丁　X

3 0∴C L E: AR　　　　　　　　　　-巳L E 〈洞resets controI stack

(amongotherthingS) -

4O NEXT X　　　　　　　　-PrOgramfai's here-doesn,t

know lt’s ln a 10OP

5(ニ) PR川T l'HI l "　　　　　-PrOgramWOn,tgetthlSfar

The L I ST command diSPiays on the screen a-i or part ofthe p「o-

gram currentiy ln memOry, Or WrIteS it tO the c=rrent OutPut deviCe aS

SPeCified in the last PR# statement. (For example, lfthere lS a P「inter

COnneCted to siot l ’and -fthe statement PR# l has been executed,

then the prog「am iiSting iS Sent tO the printer.)

To iiStthe entire PrOgram,JuSttyPe the keyword L I 5T and press

I RETURNl:

」重富丁

You can lISt a POrtion ofthe program by specify'ng the firSt and iast

linesyou wantto liSt’SeParated by eithera comma or adash

LI ST l (:)O ’∴持寄　　　　　-diSPlaylineS I C時through

宣旨む

LIST l棚　-　鴇Q　　　　-aisodisplayIIneSIOC)

through 25O

Generai informatjon
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巨司

千十　　　　鵬聖

星
章

5.2.1 The P照井S重alemen書

胃円井1

P障控　〉く

P障若∴昌」口丁　-　」

The P R # statement speclfleS the destinatiOn tO WhlCh the computer

wiii send subsequent output The expressiOn fo=owing the keyword

PR# should evaluate to a number between lニ) and 7, designating the

expansiOn SiottowhiCh output lS tO be sent-

When Appiesoft is started up, it lS SettO Send outputtothe dlSPlay

sc「een Executing a PR# statementwith asiot numberfrom l to 7

inStruCtS Appiesoft to send output lnStead to the periPheral output de-

viCe (SuCh as a printe「, terminal, 0「 mOdem) connected tothe desig-

nated siot. A sIot numberof寄reestablishes the diSPlay screen as the

Cu「rent OutPut deviCe. For example, the fo=owing PrOgram fragment

writeS aSt「ing of characters tothe deviCe COnneCted to sIot l , then re-

estabiiShes sc「een output’

61轡　PR# 1　　　　　　　　-SendoutputtodeviCeinSIot1

62CI PRI NT Z$　　　　　　　-WriteCOntentSOfstringVarl-

able Z$ todeviCelnSlot 1

欝30　PR# (:)　　　　　　　　-Sendfutureoutputtosc「een

NotlCethatthe character # is part ofthe keyword PR# and cannot

be omltted.
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▲　wa,ning

if no output deviCe 'S COnneCled to the sIot designated ln a P R# state-

四一直垂]:SeeSectlOn1 32　ment,thesystemw冊ang torecover,uSe巨亘垂可一回

AsIotnumberbetween日and鐙5 wi= cause unpred'Ctableand possi-

biy aberrant behaviOr

▲　wdrning

露語露謀議諾諾詰
Or While 「estarting the system from a d'Sk may produce amus'ng but

COnfusing flreWOrks on the screen

Although the Text Card lS lnSta=ed in the Appie iie,s §PeC'ai auxillary

SIot, ltaPPearStOthecomputeras lfltWereln Siot3 Soto reactlVatethe

l七×t Card after sending OutPut tO anOther devICe, tyPe

P照井　3

You can also 「etum output to the 40-COlumn screen wlth the l七Xt Card

lnaCtlVe by typing

P陣井∴O

However, don’t use P R# (ニ) to redlreCt OutPut d'reCtly from the l七Xt

Card to the 40-COiumn screen wltho=t firSt deactlVatlng the l七×t Card

蕊謀と語悪書器器器謙語器器㍊Se
reserved for 't, POSSlbiy destroylng yOur Applesoft program or other

imPOrtant lnformatlOn



POS

Syntax:　P日日(expr)

Ex’amp/e: P口S∴(寄)

Yieids the cu「rent ho「iZOntai positiOn Of the cursor on the text diSPlay.

The argument iS lgnOred, but must be a vaiid Appiesoft expression

[5.2.4]

P照井

Syntax:　PR#aexpr

EYamp/e: PR# 1

SpecIfieS the destinatiOn for subsequent output The exampie causes

Subsequentoutputto be senttothe deviCe ln eXPanSiOn Siot 「 [5 2・1]

P晴重職丁

Synねx: PRINT[(expr[,同〉1

ExampIe:珊INT

P前置国丁　角皐I “’光　二i“;〉(

W「ites a llne Of outputtothe cu「rentoutputdeviCe The fIrSt eXamPle

WriteS a biank llne; the second writeS the vaIue ofvariable 〈沌, foト

iowed atthe next avalIabIetab positiOn bythe string ” X　= “ , foi-

Iowed immediateiy bythe vaiue ofvariable X・ [5・2・2i

R巨船D

Synねx: RE仁氾var[( ′Var〉]

ExampIe, RE凸D AI B%言　C$

ReadsvaIues from DfiT凸statements in the body ofthe program

TheexampiereadsvaiueslntOVarlabies生B%and C$ [5 1 4]
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