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Changes Since Previous Draft

Thesc prcliminar.v notes are as previous as they get. Thcy are based on informadon
exracted from rhe follou'ing ERS's.

. Mega II ERS Rev. 2.2 (6-25-85)

. FPI (Fast Proccssor Interfacel fnS (9-5-85)

. Conland I/O Timing (l t-4-85)

. Slot Maker ERS and Specification (5- l -t5)

. Front Desk Bus Specification Rev. B. (9- 16-85)

. KEYGLU (Keyboard GLU) ERS 1.0 (6-25-85)

. Connector Diagrams (i-25-85)

. Conland Block Diagrarn (8-8-85)

. Conland Banks $EO/SEI Memory Map 00:50 (12-16-E5)

. 65816 Documen¡ation l.Jotebook

. vGC (Video.Gcncraror Chip) ERS Rev 2.1 (l l-19-85)

. Sound GLU ERS Rev. A (l ¡-21-85)

. Front Desk Bus ERS 02:50 (10-24-85)

. Mouse ERS 00:10 (7-15-85)

. ControlPanelERS 00:20 (12-9-85)

. Scrial Pon ERS 00:10 (l l-5-85)

. Disk Suppon ERS 00:10 (t l-ó-8-i)
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Foreword

About These l{otes
These preliminary notes for ¡he Hardv,are Designer's Handbook a¡e a collection of nores
and fn-ementary scribblings and are not guarantccd to be cither complcæ or concct. The¡¡
only redecming feature is their availability r¡ow, so fa¡ in advance of the product they
describe.

Chapten 3,4, and 6 have yet to be written. The chapter tjtles and headings ¿re included as

an indication of the topics to bc covered.

Afær ùe developer seeding. the informadon in these notes will be incorporared inro the
Corrland Hardware Desigrær's Harúbook. That book will be the pcriphcral designer's
rcfe¡encc manual for the Cortland technical manual suite. It will describc thosc pans of rhe
Conland that peripheral designers need to know about, including the Front Dcsk Bus, the
expansion slo¡s, and the soft switches. It will also provide compatibility guidelines and
other helpful hints.

Al¡oït the Cortland
The Conland is a combina¡ion of old a¡d new technology: ar the same time ¡hat ir enhances
the Apple ll line with its faster proccssing, larger memory, and a vastly improvcd color
display, it mainuins compatibility witlr existing Apple II sof¡wa¡e and peripherals.

The Conland includes fcatures of both the Apple IIc and the Apple IIe. Like rhe
Apple ilc; the Coniand has buil¡-in VO pons so that users can atuch standa¡d VO devices
wi¡hout thç need for addirional ca¡ds. Like the Apple IIe, the Cortland also has scven
expansion slots for adding peripheral ca¡ds ar¡d custom ha¡dware.

The CortJand also rescmbles the Macintosh, witÌ¡ built-in ha¡dwa¡e and sof¡wa¡e ro suppon
thc mouse and the desktop interface. Thc Conland's program tools make it easy for
applicadons to have menus, windows, and multiple-font rcxt in high-resoludon color.¡
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Chapter I

Built-in IIO Ports

The Cortland has several built-in l/O pons. In addition to the poru found on the
Apple IIc, the Conland also has an AppleTalk pon and the new Front Desk Bus. Figure
l-l shows the I/O connectors on the back of the Cortland. From left to right, the back-
panel connec¡ors ate

. audio connector

. two scrial pons

. garne VO connector

. dfisk port

. RGB video connector

. composite vidco connector

. Front Desk Bus connec¡or

Figure 1.1. Back Panel I/O Connecton

O() O dîaffidî1 €,O
The Front Desk Bus (FDB) has a chapter of its own (Chapter 2). The other built-in VO
ports are thc subject of this chapter.

ItÍnte: This book describes the ac¡ual ha¡dware maliing up thc UO ports on the
Cortland and tells something about the supponing hardware insidc the machrne.
For information abou¡ progÉm use of VO, plcase refer to the Conland Firntw'are
Reference Manual and the Dcscription of tlrc Tools, Pa¡ts I and II.

7
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Serial Ports
The serial pon conneclors are cight-pin miniature DIN sockets, as shown in Figure 1-2.
Both pon I and pon 2 have the same pinouts and ciecrical specificadons. Voltage leveis
are compatible wirh the EIA RS-423 and CCITT V.10 srandards.

Figure l-2. Serial-Port Connector Pin Numbers

Table l.l. Serial Port Pinouts

Pin Function

I Handshale out (HSKo)

2 Handshale in (HSKi)

3 Transmit dau minus CfxD-)
4 Signal ground (SG)

5 Receive data minus (RxD-)

6 Transmit dau plus 6IxDt)
7 (Bæs to) DCD input on SCC (GPi)

I Reccive da¡a plus fi,xD+)

One of ¡he serial pons (pon 2) is used for connecting the AppleTalli local-area network
Table l-2 lists the signai.convendons for AppleTalk and for general-purposc serial VO
connec¡on.

I\ote: The abbreviations DTE and DCE in Table l-2 stand for data rcnnin¿l
cquipnvnt and darc cc.¡nt¡nunicaüons equipnrcnr, rcspectively, and define ¡he
direction of signal t¡ansmission: for exampie, the Data Tcrminal Ready signal is
ransmit¡ed front rhe dau rcrminal equipment (DTE) ¡o the datå communicadons
equipment (DCE).

I
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1.2. Scrial Port Signal Convendons

Apprerark 
ffï*:î'ff:,

Handshakc Dau Scr Ready

Transrni¡ Dau Minus Transrnit Data Minus

- Signal Ground

Receive Data Minus Receive Dau Minus

Transmit Data Plus Transmit Data Plus

- GP input

Rcceive Data Plus Receive Data Plus

Physical Ground Physical Ground

Cortlaú H ardware D csí grcr' s H an dbook
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Disk Port
The disk VO connec¡or is a nineteen-pin miniaure D-rype connecror. The disk pon can
handle up to four drives, two 31t2" drives and rwo 5lr¿" drives. The drives are connccred

in daisy-chain fashion wi¡h rhe 3112" drives finr and 5114" drives (if any) last.

Figure 1.3. Disk Drive Connector Pinouts
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Table 1.3. Disk Drive Connector Signals

Pjn Name DescriPtion

t, 2, 3 GND Ground

4 El{3.5 Enabie 3trz" disk drive

-l2v supply

+5V supply

+l2V supply

external intcmtpt

write-protect input

motor phase 0 ouçut

motor phase I ouçut

motor phase 2 ouçut

mo¡or phase 3 ouçut

wrire-rcquest

head selec¡ output

drive I sclect

read dau input

write dam ourpu¡

5

6

7,8
9

-12V
+5V

+t2V

EXTINT'
WRPROT

Phi 0

Phi 1

Phi 2

Phi 3

WRREQ'

HDSEL

DR I'
RDDATA

WRDATA

r0

11

T2

13

T4

r5

r6

r7

r8

r9

Video Conne ctors

The Cortland video signal is available in two forms: a-compos.ite sìgnal appro¡riate for a

iompos;rc coior or mðnochrome moniror, and a set of RCB signals qe?lo¡3ale^f,or an

RGB color mo¡liror. The composite signal can also be used with a video RF modulator and

a television set.

The cornposite video si.lnal aPpears at-the tip connector.of the RCA pho¡9 jack; the shield

iïiround. ii,. .o'ttpãtiñiiJo signal.is compatible with.the^s¡a:rdi¡¡d EiA video levels:

Wtir. level is .pptuiir.ätl; i.O vðlrs, black låvel approximateì5'0.75 volts' and sync ievel

is 0.0 volts. lmped:¡¡r¡e is ?5 ohms

The RGB signals are available through a fitteen-pin miniature D-rype connector' as shou¡

in Figure l-¿. Tab¡e 1-4lisrs tþe signals.

\\'arning: The RGB video signals.from the Conland are nol the same as those

from rhe-eppf . ;fiã rtrãie ftõm th! npple FI. Do lo]:t-te_lpt 
to connecl the

Corrland Rög moniror to ei¡her an epþie IIc or an Apple lll.

Prclintitan' Notcs l0 2tt7 t86
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VIDEO CONNECTOR

J

I. GROUHD

2. RED

3. C0t1P SVNC

4. t{.c.
5. 6REEN

6. GROUHD

7. N.C.

6. + 12 V
9. BLUE

10. N.c.
I r. souND
I 2. NTSC/PAL
I 3. GROUHD

14. N.C.

t 5. N.C.
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Figure 1.4. RGB Video Connector Pinouts

Each of.the red, green, and blue video signals (pins 2,5,and 9, resPectively) includes the

composirc sync signal, which is also available sèparately on pin 3. Th. composite video

sienä on pin l2'iithe same signal available on the separate composite'video connector.

Likewise,'rhe sound signal onþin l l is the same as the signal available on the scparate

sound conncctor. The nominal sound level is lV pcak'to-peak.

Table l-4. RGB Video Connector Signais

Pin Signal
I Ground

2 Red video and sync

3 Compositc sync

4 (n.c.)

5 Green video and sync

6 Ground

7 -5V supply

8 +12V supply

9 Blue vidco and sync

l0 (n.c.)

ll Sound

12 Composite video

13 Ground

14 (n.c.)

15 (n.c.)

)

Game I/O Conne.ctor
The game VO connector is the same as the game VO connectors on the Apple IIe and the
Apple IIc. lt is a nine-pin miniature D-rype connector for at¡aching a_se_t of hand-
conuollers or game paildles, a jo-vstick, a graphics tablc¡, or a simila¡ UO device designed
for use with Apple II computers.
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Figure l-5. Game I/O Connector Pinouts

Table

Pin

I
I

3

4

5

6

7

8

9

l-5. Game I/O Connector Signals

Name Description
PBO Button 0 input

+5V +5V supply

GND Ground

PDl2 Paddle 2 input

PDL,O Paddle 0 input

PB2 Button 2 input

PBO Button 0 input

PDLI 'Paddle I input

PDL3 Paddle 3 input

Audio Connector
The audio (sound) connector is a 9mm minature stereo phone jack with the channels

connected iogethér (mono). It provides the audio sign{ c-onnectcd to ¡he intcrnal speaker in

rhe Cortlan¿.- Tt¡e sound is produced by the samc kind of one-bit circuit found in other
models of the Apple II. If ùe user installs the optional Sound Enhancement Kit, the sound
produced by rheEnhancemenr Kit will also bc arl¡ilable at the audio connector. For more

informatiorí, please refer to the manual that accotu¡ruries thc Sound Enhancement Kit'

P r c I i nt i ¡ ta n' !,," o I c s I2 2tl7;86
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Chapter 2

Front Desk Bus

Thc Front Desk BUS (FDB) is a new VO pon and.protocol designcd to accommodate
keyboards, pointing devices, and simila¡ kinds of human-inærface input devices. The
Front Desk Bus is cont¡olled by an indepcndent microprocessor that connects to the sysrem
through a custom IC, the KeyGLU chip.

Functions of the Front Desk Bus (FDB)

The Front Desk Bus (FDB) has three functions in thc Conland:

. Support the deached keyboard for differcnt counries.

. Support the FDB mouse.

. Support additional input devices, such as keypads and gnphics uble¡s.

Keyboards

Com¡nunications bctween the detached keyboard and the Cortland a¡e har¡dled by rhe Front
Desk Bus microprocessor, which is also called the Single-chip Microprocessor Keyboard
Interface (SKI). The SIil providcs several useful fean¡¡es for the keyboar{ including a
rypc-ahead buffer and the abiliry to switch keyboard layouts. Using thc Concol Pa¡el in
thc Conland firmware, the usc¡ can sclec¡ ury keyboard layout from the lis¡ of keyboards in
Table 2-1.

Table 2.1. Corrland Keyboard iryoutt
U.K. (United Kingdom)

Dvorak

U.S. (Unired Sutes)

French

German

Iulian

Spanish

Swedish

Canadian (tff estern French)

J
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FDB l\fouse

The Cortland mouse communicates with the system through thc F¡ont Desk Bus (FDB).

iñ; FDB has a microprocessor rhat keeps t¡ack of the mousc and provides posidon and

t"irrîn]*arion to ihe system. This úsc of a peripheral processôr is a departure from

.ãri. iuppon on rhe apfle IIc, which uses th¿ máin processor. The Conland mouse

;;"+;;it';"re tike rháüppreÑlouse ca¡d on thc Apple II pius and the ¡pple IIc in that it
i,ü i r.. passive mode rhai lnables it to operate wi¡hout interrupting the main Processor.
É".r *l'r.i opcrating in inrcrrupt mode, thé Conland mouse can inæmlp¡ the main

l*.troi òniy 'i,eí*rere is a'venical blurking signal (vBL), which happens only 60

dmes a second.

Connecting to the Bus

The Front Desk Bus is a communications link between the Corria¡d and one or more

perìpneraf inpur devices. Periphcrals connected to the bus are called devices.

The Cortland is thc hos¡ and rhe undisputcd master of ¡he bus. It controls the flow of
i"iñ;*" Uy iisuing commands, which only it can issuc. Thc command for sending data

lrã* iã."lceio thc hés¡ is rhe Talk com¡nand. The com¡na¡d for scnding daa to a device

from the hosr is the Listen com¡nand.

FDB Connector

All devices communicate wirl¡ rhe host by means of th¡ee-conductor cables tcrminated with

iåur-o;n -iniature pÑ ptues, wirh pinóurs as shown in Figure 2'l and Table 2- t ' The

;õ'..il";;-oir¡. .ãule i¡us-¡ áot excted l00pF pcr mster, and ¡hc length of the cabie must

nor exceed f¡ve mercrs.

Figure 2.1. Front Desk Bus Connector

Table 2-1. Front Desk Bus Connec¡or Signals

Signal

Dau
(n.c., reserved)

+5V supply

Ground

.FDB Signals

l

nPi

I
)

3

4
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Chapter 3

Expansion Slots

llO Expansion Slots

^) 
Slot Address Validit.v

Using Slols or Ports

Memory Expansion Slot

J
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lMHz Operation

') 2.8i\fHz Operation

DNIÀ Operation
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Chapter 4

System Timing
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The Clock Chip

Chapter 6

Real-Time Clock
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