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Introduction -
The documentation contained herein will < .,,uppi@mem the-Gocumertation
- that you received earlier. All duplicate information comained i this
document should supercede all prevnous documents.

The design of the Freeport i is now stable. Changes balween DVT2: units
(the units you received in early November) and production-unitg. wii be
minor and should not effect your product plans. You shauid have ro
reservations about committing to your designs from: this poist fonvard:.
documentation should accompany the final p?e-productuon pI< u’(’r‘\m)(r
Freeport (Called a "PVT" unit).

Changes between the various prototype levels (DVT1, DVI2 an¢
PVT/Production) are all detailed in this document.

Documentation Outline

Th: :e sections are replaced (from the early package): "Differan: its
beiween Freeport and Macintosh 512K , Macintosh Plus" (Intagy. s
updated and redistributed to different secizons) "Expansion.Pcrt G 'snr mc -
diagram replaced (See amended and enhanced information below), S
and ADB software specifications (specifications updated).

This documentation packet includes the f@liowmg sections:

. Rom Daugtherboards

Il. Changes between DVT1 and DVTZ2 prototypes

lll. Changes between DVT2 and PVT/Production units

IV. New Expansion Features (of Freeport) - Description, Warranty Issues
V. Custom Card Expansion - Features of the 96 pin €omnasior
VI. Disk Drive Expansion - SCSI Hard Disks, 800K Drives

Vil. Apple Desktop Bus - Input Device Bus

VIli. Feature Changes From Previous Macintosh Systenis

IX. General System Enhancements

X. Power Budget Considerations

Xl. Heat Dissipation Guidelines -

XIl. Memory Map

Xlll. System Timing Diagrams

XIV. Mechanical Drawings

XV. ° itest SCSI Software Specification

XVI. ..atest ADB Software Specification
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. ROM daughterboards

Enclosed with this documentation are a new set of ROMS. Also included is a
new System Tools disk. The:ROMs will work properly in your PVT units only.

The final Freeport system will ship with 256K of ROM which will plug directly
into the ROM sockets on the-logic board. Because EPROMSs of this size are
not readily available, we have-provided you with a ROM daughterboard that
holds four EPROMs. Taken together, the four EPROMs contain the ROM
image of the final 256K Freeport ROM.

Since you may be developing:.expansion card products which might
interfere with the ROM daughterboard, we have also provided you with a set
of masked ROMs that are electrically and mechanically identical to the final
ROM. However, these ROMs have many known bugs. They are provided
for your convenience only.
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Il. Changes between first (DVT1) and second
(DVT2) prototypes

» Serial Ports are now Macintosh Plus compatible (This change was
previously detailed in section 8 of the "Freeport Hardware Prehmmary
Notes").

» 96 Pin expansion connector is reversed and several pins have been
changed (See Section V. Custom Card Expansion). However, these
changes should not have a major impact on your products.

« Internal SCSI connector has been tumed arcund. Reset feature on drive is
now functional.

» Hard drive firmware now supports 2:1 interleave.

« Minor mechanical revisions (See mechanicai crawings).

lll. Changes between DVT2 and PVT/Production

Units
The PVT units you have received are functionally identical to the final
production units in every detail except for some appearance changes to the
housing (however mechanical size/location features will not change).
These units pass FCC emissions standards. The only meaningful
differences between DVT2 units and production units will be that PVT units
will be the first units to include the SCSI IRQ feature and the removable
Accessory Access Port door at the rear.
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IV. New Expansion Features

The Freeport includes three new and powerful expansion capabilities.
These are: Provisions for an internal custom expansion card, provisions
for an internal 3.5 Hard Disk (or Second Internal 800K Drive), and
provisions for flexible connections of input devices by way of the Apple
Desktop Bus. ,

The internal expansion features provide logic and power connections as
well as a fan for cooling. Third-party products that adhere to the
recommended expansion guidelines (power dissipation, mounting,
cooling, connections, etc), use the Apple supplied expansion features
and do not require physical alteration of the Freeport will not void the
Apple Limited Warranty.
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V. Custom Card Expansion

The Freeport is the first Macintosh to provide the capability for internal
hardware expansion. The Freeport supports one internal expansion
card of approximately 4"x8" in size (See included drawings).

Custom card expansion of the Freeport is supported by these features:
* 96 Pin Expansion Connector (Euro-DIN type) that provides power,
timing and direct access to the 68000 microprocessor bus.

« Standoff mounting features for physical card support.

» Revised logic board installation and layout features.

» Accessory Access Port for custom external connector support

96 Pin Connector

The 96-pin Euro-DIN bus connector, on the CPU board, has all of the
68000 signals, plus the 15.6672 MHz system clock, a signal which carn'®
tri-state the CPU board's DTACK! line, +12V, +5V, -5V, and -12V power
and ground.

The majority of the signals on the expansion connector are connected

directly to the 68000 microprocessor, with no buffering. See 68000
documentation for additional detail, timing and use.
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CHANGES TO 96 Pin Expansion Connector Pinout
The information below applies to DVT2 and later (including production)
systems.

In order to accomodate potential future enhancements, several changes
have been made to the connector pinout. The changes fall mto three
categories:
e Label Changed only (seven pins and connector reversed®),
* Label Changed to Reserved (Signals still intact, but could be
changed, without notice to support system enhancements - six pins)
 Functional Change (2 Pins)

* While all signals are physically in the same position relative to the logic
board, the connector has been physically reversed. The gnly effect that
this has is to renumber the labeling of the pins. The charts below follow
the new numbering scheme.

Functional Changes

C31 -12V Spare Can't Use
C11 Spare , PMCYC/ Adds New Function

Label Changed Only, But Reserved For Possible Future Change

Pin Q.Q_Qesmmm_ New Description [mpact

B27 Reserved Use Pin A27

B26 A23 ‘Reserved Use Pin A26

B2S A22 Reserved Use Pin A25

B24 A21 Reserved Use Pin A24

B23 A20 Reserved Use Pin A23

B10 AS/ - Reserved Use Pin C10

Label Changed Only

Bin Qld Description  New Description Impact

C10 AS.CPU/ AS/ None. Labeling Change
B11 Spare ~ Reserved None. Labeling Change
A27 E.CPU E None. Labeling Change
A26 A23.CPU A23 None. Labeling Change
A25 A22.CPU A22 None. Labeling Change
A24 A21.CPU A21 None. Labeling Change
A23 A20.CPU A20 None. Labeling Change
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ign ignal ri

Connector  Signal  Signal Input or Loading or Drive
A 1 FC2 Function Code 2 Output Drive: 40 uA/.4 mA, 30 pF
(Input) (Load: 100 uA/ 100 uA, 50 pF)
A 2 FC1 Function Code 1 Output Drive: 40 uA/.4 mA, 30 pF
- (Input) (Load: 100 uA/ 100 uA, 50 pF)
A 3 FCO Function Code 0 Output Drive: 40 uA/.4 mA, 30 pF
: (Input) . (Load: 100 uA/ 100 uA, 50 pF)
A 4 A1l Address 1 - InfOut Load: 250 uA/ 1 mA, 100 pF
Drive: 40 uA/.4 mA, 30 pF
A 5 A2 Address 2 InfOut Load: 250 uA/ 1 mA, 100 pF
Drive: 40 uA/.4 mA, 30 pF
A 6 A3 Address 3 InfOut Load: 250 uA/ 1 mA, 100 pF
p Drive: 40 uA/.4 mA, 30 pF
A 7 Ad Address 4 InOut Load: 250 uA/ 1 mA, 100 pF
Drive: 40 uA/.4 mA, 30 pF
A 8 A5 Address 5 . InfOut  Load: 250 uA/ 1 mA, 100 pF
: Drive: 40 uA/.4 mA, 30 pF
A 9 A6 Address 6 InfOut Load: 250 uA/ 1 mA, 100 pF
Drive: 40 uA/.4 mA, 30 pF
A 10 A7 Address 7 InfOut Load: 250 uA/ 1 mA, 100 pF
Drive: 40 uA/.4 mA, 30 pF
A 11 A8 Address 8 InfOut Load: 250 uA/ 1 mA, 100 pF
. Drive: 40 uA/.4 mA, 30 pF
A 12 A9 Address 9 InfOut Load: 250 uA/ 1 mA, 100 pF
Drive: 40 uA/.4 mA, 30 pF
A 13 A10 Address 10 InfOut Load: 250 uA/ 1 mA, 100 pF
Drive: 40 uA/.4 mA, 30 pF
A 14 A1 Address 11 InfOut Load: 250 uA/ 1 mA, 100 pF
Drive: 40 uA/.4 mA, 30 pF
A 15 A12 Address 12 InfOut Load: 250 uA/ 1 mA, 100 pF
Drive: 40 uA/.4 mA, 30 pF
A 16 A13 Address 13 InfOut Load: 250 uA/ 1 mA, 100 pF
, Drive: 40 uA/.4 mA, 30 pF
A 17 A14 Address 14 InfOut Load: 250 uA/ 1 mA, 100 pF
Drive: 40 uA/.4 mA, 30 pF
A 18 A15 Address 15 InfOut Load: 250 uA/ 1 mA, 100 pF
Drive: 40 uA/.4 mA, 30 pF
A 19 A16 Address 16 InfOut Load: 250 uA/ 1 mA, 100 pF
Drive: 40 uA/.4 mA, 30 pF
A

20 A17 Address 17 InfOut Load: 250 uA/ 1 mA, 100 pF
, Drive: 40 uA/.4 mA, 30 pF
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Signal
Name
A18
A19

A20

A21

A22
A23
E
cam

Ci1eM

GND

+12V
+12V

GND
GND
GND
GND
GND
GND
GND
GND
GND
Rsrvd
Rsrvd

HALT/

+5V
+5V
+5V

+5V

Signal
Descripti
Address 18

Address 19
Address 20
Address 21
Address 22
Address 23

E clock,

to main board
7.8336 MHz
ciock

15.6672 MHz
clock

Logic ground

+12 volts
+12 volts

Logic ground
Logic ground
Logic ground
Logic ground
Logic ground
Logic ground
Logic ground
Logic ground
Logic ground
Reserved

Reserved

68000 Halt

+5 volts
+5 volts
+5 volts

+5 volts

In/Out
In/Out
In/Out
InfOut
In/Out
In/Out
Output
Output

Output

Output
Output

In/Out

Output
Output
Output

Output
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input or Loading or Drive
. (S .

|
Load: 250 uA/ 1 mA, 100 pF
Drive: 40 uA/.4 mA, 30 pF
Load: 250 uA/ 1 mA, 100 pF
Drive: 40 uA/.4 mA, 30 pF
Load: 250 uA/ 1 mA, 100 pF
Drive: 40 uA/.4 mA, 30 pF
Load: 250 uA/ 1 mA, 100 pF

- Drive: 40 uA/.4 mA, 30 pF
_ Load: 250 uA/ 1 mA, 100 pF

Drive: 40 uA/.4 mA, 30 pF
Load: 250 uA/ 1 mA, 100 pF
Drive: 40 uA/.4 mA, 30 pF
Drive: 40 uA/.4 mA, 30 pF
(Load: 100 uA/ 100 uA, 50 pF)
Drive: 20 uA/.2 mA, 20 pF

Drive: 20 uA/.2 mA, 20 pF

Drive: 150 mA total, from
all +12V pins

Load: 300 uA/ 6 mA, 50 pF
(without RESET/: 50 uA/ 50 uA)

Drive: 0 uA/ O UA, 30 pF

(without RESET/: 40 uA/ .4 mA)

Drive:1.5 A total,
from all +5V pins
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Connector  Signal  Signal Input or Loading or Drive

Bow Pin Name  Description Qutput Capability (High/ Low)

B 17 +5V +5volts Output

B 18 IPLO/ Interrupt level 0 InfOut Load: 100 uA/2 mA, 50 pF
(VIA, SCSLIRQ) Drive: 40 uA/.4 mA, 30 pF

(Open collector;
’ : 3.3K ohm pullup)

B 19 IPLY/ Interrupt level 1 InfOut Load: 100 uA/ 2 mA, 50 pF

(SCC) Drive: 40 uA/.4 mA, 30 pF

B 20 IPL  Interruptievel2  InVOut

(NMI switch)

B 21 BERR/  Bus Error In/Out

B 22 Spare  Spare

B 23 Rsrvd Reserved

B 24 Rsrvd Reserved

B 25 Rsrvd Reserved

B 26 Rsrvd Reserved

B 27 Rsrvd Reserved

B 28 Ext.DTK/ External DTACK/  Input
(tri-states main

board's DTACK/)

B 29 GND Logic ground

B 30 +12V +12 volts Output

B 31 +12V +12 volits Output

B 32 -5V -5 volits Output

C 1 VPA/ Valid Periph. Output
Address

C 2 VMA/  Valid Memory Output
Address (Input)

C 3 BR/ Bus Request Input

C 4 BGACK/ Bus Grant Input
Acknowledge

12/86 Apple Computer Confidential

(Open collector;

3.3K ohm puliup)
Load: 100 uA/ 2 mA, 50 pF
Drive: 40 uA/.4 mA, 30 pF
(Open collector;

3.3K ohm puliup)
Load: 100 uA/ 2 mA, 50 pF
Drive: 40 uA/.4 mA, 30 pF
(Open collector;

3.3K ohm puliup)

Load: 100 uA/ 2 mA, 50 pF
(3.3K ohm pullup)

Drive: 150 mA total, from
all +12V pins

Drive: 100 mA

Drive: 40 uA/.4 mA, 30 pF
Drive: 40 uA/.4 mA, 30 pF
(Load: 100 uA/ 100 uA, 50 pF)

Load: 100 uA/ 2 mA, 50 pF
(3.3K ohm pullup)

Load: 100 uA/ 2 mA, 50 pF
(3.3K ohm puliup)
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Connector
Bow Pin
C 5
C 6
C 7
C 8
C 9
C 10
C 11
C 12
C 13
C 14
C 15
C 16
C 17
C 18
C 19
Cc 20
C 21
12/86

Signal

Name
B&/

DTACK/

RW/
LDS/
UDs/

AS/
PMCYC/

RESET/
+5V

DO
D1
D2
D3
D4
D5

D7

Signal input or
Description Qutput
Bus Grant Output
Data Transfer In/Out
Acknowledge
Read/Write Output
(Input)
Lower Data Output
Strobe (Input)
Upper Data Output
Strobe (Input)
Address Strobe, Output
to main board (Input)
Processor Output
Memory Cycle
Reset In/Out
+5 volts Output
Data bus, bit 0 In/Out
Data bus, bit 1 In/Out .
Data bus, bit 2 In/Out
Data bus, bit 3 In/Out
Data bus, bit 4 In/Out
Data bus, bit 5 In/Out
Data bus, bit 6 In/Out
Data bus, bit 7 In/Out
Apple Computer Confidential

Loading or Drive

Capability (High/ Low)
Drive: 40 uA/.4 mA, 30 pF

Load: 100 uA’ 2 mA, 50 pF
Drive: 40 uA/.4 mA, 30 pF
(Ext.DTK/ low tri-states main
board’'s DTACK/;

3.3K ohm puliup)

Drive: 40 uA/.4 mA, 30 pF

" (Load: 200 uA/ 2 mA, 50 pF)

Drive: 40 uA/.4 mA, 30 pF
(Load: 100 uA/ 1 mA, 50 pF)

Drive: 40 uA/.4 mA, 30 pF
(Load: 100 uA/ 1 mA, 50 pF)

Drive: 40 uA/.4 mA, 30 pF
(Load: 200 uA/ 3.2 mA, 50 pF;
3.3K ohm puliup)

Drive: 40 uA/.4 mA, 30 pF
(High during video
access to RAM)

Load: 300 uA/ 6 mA, 50 pF
Drive: 40 uA/ .4 mA
(Open collector; 1K ohm pullup)
Drive: 1.5 A total,
from all +5V pins

Load: 250 uA/ 1 mA, 100 pF
Drive: 40 uA/.4 mA, 30 pF
Load: 250 uA/ 1 mA, 100 pF
Drive: 40 uA/.4 mA, 30 pF
Load: 250 uA/ 1 mA, 100 pF
Drive: 40 uA/.4 mA, 30 pF
Load: 250 uA/ 1 mA, 100 pF
Drive: 40 uA/.4 mA, 30 pF
Load: 250 uA/ 1 mA, 100 pF
Drive: 40 uA/.4 mA, 30 pF
Load: 250 uA/ 1 mA, 100 pF
Drive: 40 uA/.4 mA, 30 pF
Load: 250 uA/ 1 mA, 100 pF
Drive: 40 uA/.4 mA, 30 pF
Load: 250 uA/ 1 mA, 100 pF
Drive: 40 uA/.4 mA, 30 pF
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Connector  Signal  Signal Input or Loading or Drive

C 22 D8 Data bus, bit 8 InfOut Load: 250 uA/ 1 mA, 100 pF
‘ Drive: 40 uA/.4 mA, 30 pF

23 D9 Data bus, bit 9 InfOut Load: 250 uA/ 1 mA, 100 pF
Drive: 40 uA/.4 mA, 30 pF

24 D10 Data bus, bit 10 InfOut Load: 250 uA/ 1 mA, 100 pF
Drive: 40 uA/.4 mA, 30 pF

25 D11 Data bus, bit 11 InfOut Load: 250 uA/ 1 mA, 100 pF
‘ Drive: 40 uA/.4 mA, 30 pF

26 D12 Data bus, bit 12 InfOut Load: 250 uA/ 1 mA, 100 pF
" Drive: 40 uA/.4 mA, 30 pF

27 D13 Data bus, bit 13 InfOut Load: 250 uA/ 1 mA, 100 pF
Drive: 40 uA/.4 mA, 30 pF

28 D14 Data bus, bit 14 InfOut Load: 250 uA/ 1 mA, 100 pF
Drive: 40 uA/.4 mA, 30 pF

O 0O 0O O O O O

29 D15 Data bus, bit 15 InfOut Load: 250 uA/ 1 mA, 100 pF
. Drive: 40 uA/.4 mA, 30 pF

0O

30 GND Logic ground
31 Spare  Spare
32 -12Vv -12 volts Output Drive: 100 mA

n ing/Driving:
The following lines are pulled high, using 3.3K ohms to +5V, so that they go
to a known level when the lines are put in a high-impedance state: AS/,
DTACK/, EXT.DTACK/, IPLO/, IPL1/, IPLZ/, BR/, BGACK/, BERR/. The
following lines are pulled high using 1.0K ohms to +5V: RESET/, HALT/.
The DC load and drive specmcatlons are indicated in the format
"signal-high/signal-low."

The C8M and C16M clock outputs are specified to drive one 74LS input (a
standard 74LS input load is 20 uA high, .2 mA low). All other outputs have
been specified to drive two 74LS inputs.

The terms "Input® and "Output” are defined relative to the Freeport mazn
logic board.

Where (Input) is in parentheses, the pin carries a signal which is usually an
output driven by the 68000, but which is putin a high-impedance state by
the 68000 after responding to a Bus Request. When putin a
high-impedance state by the 68000, this pin may be driven as an mput from
the 96-pin connector.
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itional
FCO-FC2
A1-A23
E
csM
CieM
- HALT/

IPLO/-IPL2/

BERR/

Ext.DTK/

VPA/
VMA/

BGACK/
BG/
DTACK/

R/W/
LDS/
UDS/
AS/
PMCYC/

RESET/
D0-D15

12/86

ignal ription;

- 68000 Function Code lines.

- 68000 Address lines.

- 68000 E Clock

- Microprocessor clock = 7.8336 MHz = C16M divided by 2.

- Gate Array Clock = 15.6672MHz.

- 68000 Halt. Wired directly to RESET/.

- 68000 Interrupt Priority Level lines.

- 68000 Bus Error. Generated by gate array due to SCSI
access timeout. See "General Enhancements Section” of this
document, Section 3. '

- Pull low to put the Gate Array generated DTACK!/ into a
high-impedance state. The expansion board is then
responsible for generating the DTACK/ signal (as an output to
the microprocessor, through the DTACK/ signal line).

- 68000 Valid Peripheral Address. Supplied to 68000. For
Freeport, VPA space is $E0 0000 to $FF FFFF.

- 68000 Valid Memory Address.

- 68000 Bus Request.

- 68000 Bus Grant Acknowledge.

- 68000 Bus Grant.

- 68000 Data Transfer Acknowledge. Inserts wait states until
data bus is available. Normally supplied by the gate array.

" Gate array generation of DTACK/ can be suppressed (put into

a high-impedance state) by pulling the EXT.DTACK! line low;
this allows DTACK/ to be externally generated by an add-on
device. DTACK!/ is not supplied for accesses to VPA space, is
held off to separate 2 successive accesses to the SCC and is
held off during RAM access by video.

- 68000 Read/Write.
- 68000 Lower Data Strobe.
- 68000 Upper Data Strobe.

'- 68000 Address Strobe.

- Processor-Memory Cycle. Used to synchronize with the gate
array for RAM accesses. PMCYC/ is low when RAM is
available for microprocessor accesses and is high during
video accesses. PMCYC!/ is always high during SO. See
attached timing diagrams.

- 68000 Reset. Wired directly to HALT/.

- 68000 Data Bus.
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ical i
Two mounting holes are provided on the CPU board, for standoffs, to

mechanically hold an expansion board in place. (See Mechanical Drawings
and Logic Board itself)

i Installati
The CPU board has been altered so that it can be fastened into the chassis
without sliding in from the rear, as on the Macintosh 512K and Macintosh
Plus. This feature will accommodate the extra height of a CPU board with an
expansion board mounted on top of it. In addition, to leave more room for
mounting components on the bottom side of an expansion board, the SIMM

ggckgts have been placed side by side, at the extreme front edge of the CPU
ard. -

Installation and removal of the Freeport logic board is accomplished by
sliding the board out, about one-half inch, along the rails. The slotted side of
the logic board then swings out for removal.

P

The Accessory Access Port provides connector mounting features and
out-of-case connector access to external peripherals (e.g. external monitor,
telephone line, disk drive, local area network, etc). Mounting features are
provided by a bracket at the rear of the chassis. Out-of-case access is
provided by a removable plastic door (door not included on DVT2 systems).

The Connector Bracket will shield a third-party supplied connector and
physically support a Connector Mounting Card. A Connector Mounting Card
is a PCB that holds the custom connector and could also contain some
electronic components, if necessary. Developers should pay close attention
to EMI, heat, CRT interaction and hard drive interaction when placing
components on this card.

The removable plastic door is similar to the battery door on previous
Macintosh systems, however it can only be removed from the inside of the
case. Developers may choose to replace the plastic door with one that has a
cut-out for their custom connector. It is also acceptable to have no
replacement plastic insert, provided that the entire case opening is
blocked or covered, from the inside, to prevent inadvertent access to

the high voltages inside of the case.
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VI. Disk Drive Expansion

The Freeport provides the capability to add an internal 3.5 SCSI hard disk or
second internal 800K drive.

Add-on disk drive support of the Freeport is supported by these features:
« A standard 50-pin SCSI| connector on the logic board.

« A standard 4-pin hard disk power connector.

A front-mounted hard disk activity lens.

« IRQ line support for asynchronous transfers.

 Improved hardware handshaking.

e Second internal IWM connector.

RNAL HARD DI UPP

50-pin SCSI| Connector
Details in SCSI documentation.

4-Pin Hard Disk Power Con
See manufacturer's hard disk documentation.

ront-Mounted Activi n
See drawings.

Asynchronous Transfers

A CPU interrupt from the SCSI IRQ line has been added to support
asynchronous SCSI operations. On production Freeports (not on DVT1 or
DVT2), the SCSI chip's IRQ line can generate a level 1 interrupt (the same
level as the VIA interrupt) when the IRQ goes high, indicating that the
NCR5380 (SCSI chip) has detected one of the conditions for IRQ (see
NCR5380 documentation for details). This interrupt is normally masked, but
it can be enabled by setting the VIA's PB6 output low (while waiting for the
first byte of a block transfer to arrive, for instance).

Hardware Handshaking

Hardware handshaking to the SCSI port has been improved. On Macintosh
Plus, a data strobe (DTACK/=0) is sent to the CPU whenever the SCSI chip is
addressed. On Freeport when accessing SCSI in DMA mode (address bit
A9=1), DACK/ is not sent to the SCSI chip, and DTACK/ is not sent to the
CPU, until the SCSI chip's DRQ line goes high, indicating that a byte of data
has been received or transmitted. If DTACK!/ is not set low for 265
milliseconds after AS/ goes low, a bus error (BERR/= 0) is sent to the CPU.
[Actually, BERR/ may be generated at any time greater than 265 mS, and is -

certainstci have been generated by the time DTACK/ has been held off for
284 mS.
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Second Internal 800K Drive

On Macintosh 512K and Macintosh Plus, the IWM's ENBL1/ signal enables
the internal floppy disk for reading or writing. On Freeport, ENBL1/ has been
further decoded to provide two enable lines: one enables the lower internal
drive, which is always present, while the other enables the optional, upper
internal drive. A bitin the VIA (DRIVE1B/, on PA4) selects between the two
internal drives. When DRIVE1B/ is high (the default: PA4=1), ENBL1/
enables the lower drive, while setting DRIVE1B/ low (PA4=0) allows ENBL1/
to select the upper drive.
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Vil. Apple Desktop Bus

- The Apple Desktop Bus is a flexible input bus that provides the capability for
concurrent connection of multiple input devices. The Freeport includes two
Apple Desktop Bus connectors that can be used interchangeably. The two
connectors on the keyboard can be used to connect the keyboard to the
system and to daisy-chain another device. See Apple Desktop Bus
documentation for details.
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VIll. Feature Changes From Previous Macintosh
Systems

As with any new system, some old features have been changed to support
new features. These changes are detatled below. .

1. The alternate sound/disk-speed butfer is not available on

Freeport. On Macintosh 512K and Macintosh Plus, this buffer was
accessed by setting SND.PG2/ (VIA's PA3) low. On Freeport, the VIA's PA3
is used for MODEM/ (see Freeport Serial Ports document).

2. The horizontal retrace input to the VIA is not available on
Freeport. On Macintosh 512K and Macintosh Plus, this input was called
H4, and was received at the VIA's PB6 input. It allowed a program to count
horizontal screen lines. On Freeport, the VIA's PB6 is used as an output, to
mask SCSI IRQ interrupts (see the SCSI discussion).

3. The OVERLAY function is handled automatically on Freeport.
OVERLAY causes ROM to appear at the bottom of memory, in addition to its
usual location at $400000, when first booting the machine. Later on, RAM is
re-mapped to appear at the bottom of memory. On Macintosh 512K and
Macintosh Plus, this function was under software control, through the VIA's
PA4. When OVERLAY was high (the default: PA4=1), ROM was at the
bottom of memory. When OVERLAY was set low (PA4=0), RAM was at the
bottom. On Freeport, ROM is at the bottom of memory at power-on, but the
first access to the $400000-$5FFFFF space automatically re-maps RAM to
the bottom of memory. The VIA's PA4 is now used for selecting between two
internal floppy disk drives (see section Disk Drive Expansion, above).

4. The positions of certain components have been changed. Of
possible interest to various hardware developers for Macintosh: the locations
of the SIMM sockets have changed (they are now side by side, at the
extreme front edge of the CPU board), and the ROMs and the CPU are also

ig slightly altered positions, compared to a Macintosh 512K or Macintosh
lus.
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IX. General Enhancements
Several system enhancements have been made to Freeport. They include:

1. Speed of operation out of RAM has been improved. On Macintosh
512K and Macintosh Plus, during the display of a horizontal line on the video
screen the CPU and the video are given alternating accesses to RAM, so
that the CPU's use of RAM slows to 50% of the maximum rate. On Freeport
every other video access point is given back to the CPU, and the video takes
a double word at each remaining video access point, to make up. This gives
the CPU three accesses to every one for video during a horizontal line, and
the CPU can run at 75% of the maximum rate. This results in an average
increase in overall speed of approximately 16%, more for RAM only tasks.
Software timing loops written for Macintosh 512K and Macintosh Plus may
have to be adjusted to work correctly on Freeport.

2. More address ranges in the memory map are available for use

by other hardware. Through additional decoding in Freeport, memory
map spaces have been recovered which were off limits in the Macintosh
512K because they were used for Phase Read or because they turned on
multiple devices at once. These spaces include the ranges $800000 -
$8FFFFF, $A00000 - $AFFFFF, $C00000 - $CFFFFF, $E00000 -
$E7FFFF, and $F00000 - $F7FFFF.

Note: On DVT1 Freeport units (only), the address space $600000-$7FFFFF
contains a duplicate image of the upper row of RAM. On Mac 512, MacPlus
and on production Freeport units, that space is available for use by other
hardware after startup.

3. Hardware handshaking to the SCC has been improved. On
Macintosh 512K and Macintosh Plus, it was possible for consecutive SCC
accesses to follow each other so quickly that the SCC specification was
~ violated. This required a software delay between such accesses. On
Freeport, hardware delays an SCC access if it attempts to follow the

previous access in less than 2.25 microseconds.

4. Timing phase adjustment is eliminated on Freeport. On
Macintosh 512K and Macintosh Plus, the high-frequency CPU timing was
adjusted at boot time, using Phase Read and word-wide accesses to the
SCC. This adjustment is not necessary on Freeport.

5. Serial Ports. The serial ports have been enhanced with the addition of a
backwards compatible handshake line. See serial port documentaion.
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6. Battery changed. On Mac 512 and Plus, the real-time clock and
parameter RAM were powered by a rechargeable NiCad battery which could
be replaced through a door on the back of the Macintosh case. On Freeport,
a lithium battery provides this function; it is soldered onto the main logic
board and has an estimated life of at least seven years. The Freeport case
does not have a battery door.
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X. Power Budget Considerations

The capacity of the power supply has been increased to support the
requirements of an expansion board, internal hard disk, etc. This increased
power is budgeted approximately as follows:

Ereeport Device Amps Amps Amps Amps
at+dV  at-5vV at+12Vv =
DeskTop Bus 0.5
internal SCSI Hard Disk 1.5 0.9
Expansion Board 1.5 0.1 0.15 0.1
Notes:

The supply will support a surge of an additional 2 Amps at +12V for up to
10 Seconds. This is provided to accomodate required startup currents
for the internal hard disk.
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Xl. Heat Dissipation Guidelines

Freeport expansion cards, by their own heat dissipation, will change the
overall temperature profile of the CPU product. Because excessive heat
can have a detrimental effect on product performance and reliability, we
recommend the following as guidelines:

1. Optimum cooling for both the logic and expansion boards can be
achieved by positioning the expansion card as far above the logic board
as possible (without running into the chassis - the maximum possible is
16.5mm). In addition, placing components on the top side of the
expansion board is optimal.

2. Hot components should be placed away from the front bezel. This
provides for better cooling by the air flow from the fan.

3. Dissipation by the expansion board of up to 7.5 watts of power
provides a comfortable margin for the major product components.
Dissipation of more than 7.5 watts of power may cause excessive
temperature rise on certain critical components. Our studies indicate
that at an ambient temperature of about 24°C, 7.5 watts of dissipated
power from the expansion board will cause an acceptable rise to about
53°C on the CPU components located directly under the expansion card
(Studies conducted with internal hard drive installed).

4. Components placed on a connector board mounted to the Accessory
Access Port features should cool without significant impact to the rest of
the product.

5. The CPU components to be most concerned with include the 68000
and the DRAM modules.

6. Disk products should not cause an inside the box ambient
temperature rise of more than 15°C over external ambient air
temperature.

7. Installation of an expansion board should not cause the case
temperature of the hard disk to rise more than 15° C over external
ambient air temperature.
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Memory Map and Address Decodes

The main purpose of the address decoder is to generate chip selects for
different address spaces. The address space is divided into 16 equal spaces.
There are two different address space maps depending on OVERLAY.
OVERLAY is a node internal to the gate array. Itis set by RESET/ and cleared
by addressing normal ROM space. (Specifically cleared by 400000 - SFFFFF.)
The table below shows the address mapping. axxxxx indicates the hex
address. For example 3xxxxx means any address in the range
300000-3FFFFF (A23=0, A22«0, A21=1, A20=1, and A19-A0 any value).

MEMORY MAP

Address

Range = Qverlay=0 Qverlay=1 Other Requirements

Ox xxXXX RAM ROM ROM if R/W=1

1% XXXX RAM

2X XXXX RAM

3% XXXX RAM

4X XXXX ROM ROM ROM if R/W =1

Bx xxxx SCSi SCSI A19=1 note 1
6x XXXX RAM

7X XXXX RAM

8x xXxx '

Ox XXXX SCC SCC note 2
AX xxXxX EXP.EN EXP.EN A19=1, A17=1

Bx xxxx SCC SCC note 3
Cx xxxx

Dx xxxx IWM IWM

Ex xxxx VPA, VIA VPA, VIA VIA if A1S=1 note 4
Fx xxxx VPA VPA -

Note 1: If A9=0 then the operation is a normal SCSI access:
SCSI/=0, DACK/=1, DTACK/ functions normally.
If AS=1 then the operation is a pseudo-DMA access:
SCSVl/=1, DACK/= DTACK/, DTACK/ waits for SCSI.DRQ=1.

Note 2: If R'W =1 and LDS/=1, then read SCC.
if R'W =1 and LDS/=0, then reset SCC.

Note 3: If R/W =0 and LDS/=0, then write SCC.
Note 4: VIA does not require AS/



Address Decodes (cont)

Address space 9xxxxx with R/W =1 and LDS/=1 is for SCC Read. Address
space Bxxoox with R/W =0 and LDS/=0 is for SCC Write. Address space 9xxxxx
with R/W =1 and LDS/=0 is for hardware reset of the SCC. Read modify write
instructions like BCLR are not legal (also not legal in MAC) since the address
space for reads is different from the address space for writes.

The timing for SCC decodes is complicated. DTACK! is returned 8 clocks later
than it would be normally. This additional 500 ns is required for the long access
time of the SCC. If doing an SCC Read, SCCRD/ falls 125 ns after SCCEN/ (the
SCC's CE/) falls. Delays in the gate array keep SCCEN/ from rising until slightly
after SCCRD/ rises (due to AS/ rising). If doing an SCC Write, IOW/ (the SCC's
WRY/) falls 125 ns after SCCEN/ falls. Delays in the gate array keep SCCEN/ from
rising until slightly after IOW/ rises (due to AS/ rising). In addition, hardware
prevents two SCC accesses from being too close together. An SCCEN/ falling
will be held off (and no DTACK!/ returned) for 36 cycles after the first SCC
operation finishes with SCCEN/ rising.

SCSI write operations require R/W =0. Read modify write instructions like BCLR
are not legal (also not legal in MAC) since the data strobe for reads is different
from the data strobe for writes (the SCSI's IOR!/ is driven by UDS/). The timing
for the SCSI write operation involves IOW/. IOW/ falls due to R/W falling (S2).

IOW/ rises during S6. This early ending of the write is done to meet the data hold
requirement of the SCSI chip.

DTACK! falls on multiples of 4 clocks (S0,S4) and rises 5 clocks later. it may be
held off in some address spaces. Space E00000-FFFFFF is VPA space and
does not return DTACK/. SCC space (9xxxxx or Bxxxxx) holds off DTACK!/ for 8
clocks longer than normal. In addition the hold off between two SCC accesses
holds off DTACK/ until the time-out occurs. RAM accesses are restricted to occur
on 8 clock boundries so DTACK! falls only on (S4) and only for valid RAM
- operations with AS/ low. In addition, RAM accesses which occur during video or

sound cycles are held off until the video or sound DMA cycle completes. For
SCSI operations in pseudo-DMA mode, DTACK! is not returned until the next

occurance of the time slot (S0,S4) after SCSI.DRQ=1. DTACK/ can be tri-stated
by holding EXT.DTK/ low.

EN245/ enables the tranceivers which connect the RAM data bus to the
microprocessor data bus during RAM operations. Microprocessor RAM

operations which are held off during video/sound cycles have EN245/ disabled
during the video/sound cycle.
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This signal is avallable at the 96-pin expansion board connector.

Nolte !

Note 2: This signal exists only within the gatle arrey.

RRM data sampied for Sonnd__!ﬁ!'_'!i_f

Note 3: in o Sound cycie, CAS/ remains low during S6 (shown by dashed line).

Note 4: 11 DCYC/ Is low, qate array supplies RAD-6,8 ; If PMCYC/ is low,

+

i

F257's s ~oly RAD-6,B.' Gale array aliways supplies RA?,9.
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Reading and Writing Freeport RAM from an Expansion Board aene

NS/ must nol fall
during this lime

, , —| :
As/ ? m____ *‘m
: : . ->|znns »|20ns !
ADDRESS = = T X . : :
: : : : : : : 30 n$
' : i |easns- s : : i—H
. § § : : ’ ale
DATA § g :
M L 1L 1 1 1 T

0 i s1 i s2 i s§3 i s4 i s5 i $6 i $?

ceM i ] f ] j i I i —
(Note: C8M shown for reference (o slale sequence, only. :
Actuel C8M is delayed from CI6M by up to 30 nS.)
Minimum ADDRESS selup time to AS/ Is I15nS.

Minimum AS/ hold time after ADDRESS becomes valid Is 15nS.

Minimum ADDRESS selup time (o slart of $3 Is 45nS unless RS/ falls afler start of $3, in which
case minimum ADDRESS selup time to AS/ Is 45nS. ,

AS/ falling must occur not laler than 20nS Into $3. 11 AS/ has nol fallen by that lime, AS/ must
not fall until after the first 20nS of S4 (dala will be read or writlen in the next RAM access).

DYACK/ rises 25nS manimum following starl of an odd S-state afler AS/ rises.



12-8-86

A Note on Reading and Writing
Freeport RAM from an Expansion Board

To speed up RAM access, the Freeport gate array internally generates
a RAS-Enable if it sees a RAM-space address anytime during S2 or the
first 20 nS of $3, without waiting for AS/ to tell it the address is valid.
Then, if RS/ falls before the end of $3, and a RAM-space address is still
present, RRS/ is generated.

However, the RAM-address multiplexors switch from row addresses
to column addresses at the beginning of $4, regardiess of when RAS/
occurred. If RS/ falls later than the first 20nS of $3, the RAM
addresses will change too soon after RAS/, causing RAM errors.

Furthermore, if AS/ has not fallen by the end of $3, RAS-Enable is
negated, a process that takes the first 20 nS of S4. If AS/ falls during
that 20 nS, and a RAM-space address is still present, a RAS/ spike is
generated which can cause RAM errors.

These restrictions mean that, to avoid problems when addressing the
Freeport RAM, expansion board logic must never let RS/ fall during the
period from 20 nS into S$3 through 20 nS into $4.

(There is one exception to this: if it is guaranteed that the gate array
did not see a RAM-space address (even on a floating address bus)
during $2 or the first 20 nS of $3, no RAS-Enable is generated, so that a
RAM-space address and AS/ anytime after the first 20 nS of $3 will not
cause a RAS/ until the usual point in the next RAM-access-cycle.)



Freeport Video ‘ 12:8-86

¢ I2ns »| ¢ 12n$ >
28 lines Vertical Blanking
342 Live Qideo 342 % 512 dots Horizontel
. lines (342 lines by 32 x 16 dots) Blanking
[ 4
Sound

Live video: while the display is actively tracing a horizontal line of dots on the screen, video accesses
to RAM (two words of data are read in each video access) alternate with three 68000 accesses.

Horizontal blanking: at the end of each horizontal screen line, while the display beam is returning
from the right end of one line to begin the left end of a new line, the 68000 has uninterrupted use
of RAM, exnceptl for one sound-buffer access (one word of data is read) each line.

Vertical blanking: at the end of each full screen, while the display beam is returning from the bottom
of the screen to hegin at the top again, the turned-off heam invisihly traces 28 more horizontal lines.
During this time, the 68000 has full use of RAM, except for one sound-huffer access each invisible line.



SCC Timing for Freeport 12-8-86
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Product Description
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PART 1

Freeport
Product Description

eneral

Freeport is an enhanced Macintosh Plus that supports internal and external customized
expansion options including:

from Apple Computer,Inc.
* Internal 20MB Hard Disk or a Second Internal Sony Floppy Disk Drive
and from third party vendors
% External Video Board
* Ethernet/Token Ring Interface Board
* Modem Board
* Accelerator/Coprocessor Boards
* Etc.(This list is suggestive only, not limitng)

Freeport supports the same peripherals as Macintosh Plus except that the keyboard and
mouse follow the new corporate Apple DeskTop Bus design.



Product Design

External Features
¢ Same overall form factor as Macintosh Plus
¢ Apple DeskTop Bus keyboard and mouse (two connectors at rear)
¢ Floppy disk slot streamlined, compatible with new Frog styling
* Restyled front bezel and rear housing, ventlation slots added for better cooling
* Optional pluggable slot in front bousmg. for a second internal floppy disk drive
* Plastic snap-out door at rear to support out-of-box 1/O

Internal Features
* Optional hard disk or optonal second Sony, above the standard Sony disk drive
b Higher capacity power supply to support the optional floppy or hard disks

* Connectors for the optional floppy, optional SCSI hard disk, and expansion
hardware (daughterboard or external) ,

* Fan for cooling

* New swing-away logic board mounting to allow insertion with third-party
daughterboard present

Hardware

Logic Board

¢ 8 MHz 68000 CPU

* Enhanced memory access yields 16.8% increased speed when operating from

¢ Gate array implementation of PAL and discrete logic devices
¢ Seven year lithium banery for clock and calendar
* Internal- two Floppy Disk and SCSI connectors

* External--two Serial, two Apple DeskTop Bus, SCSI, Floppy Disk, and Sound
port connectors



Analog Section
* New 80 Wart, wide input range power supply
* Improved display sweep section

* Fan

ftw

System | ,
* New ROM with minimum changes from Macintosh Plus
* Changes include new SCSI manager, support for Apple DeskTop Bus, and
modifications to the AppleTalk drivers to suppart the new Apple serial pont
architecture ,
Application
* Boot chooser to allow start-up drive selection

* Compatible with Macintosh Plus

Options
* Internal 20 Megabyte SCSI hard disk compatible with SCSI HD-20, or a second
800K internal floppy disk drive



Freeport
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Freeport

REAR
HOUSING
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Optional, Third Party
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Expansion Port

Snap-In/Out Door, l \
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Freeport System: Comparison with MacPlus



EEATURE

PROCESSOR:

CLock FREQUENCY:

FLorey Disxk DRIVE:

Hi SPEED PERIPH.:

Harp Disk:

SERIAL PORTS:

HARDWARE EXPANSION:

SOounD:

Ram ExPaNSION:

Rom ExXPANSION:

Confidential

- - .
Fus ve Frsgccni

Herdwers Comserisce

7-17-86

MACINTOSH

68000 CPU (16 bit)

7.8336 MHZ

800K Internal
Floppy Drive,

. Optional 800K

External Drive

SCSI Port

Optional HD20,
Optional SCSI HD
(External)

2 Mini-8 Buiit-In
Serial Ports

No Provision

Mac Sound

1MB Expandable
to 4MB RAM
(SLANTED SIMM)

New 128 KB ROM
with Hierarchical
File System

EREEP\

68000 CPU
increased spe

7.8336 MHZ

800K internal
Fioppy Drive,
Optional 2nd 800K
internal Drive,
Optional 800K
External Drive

SCSI Port

Optional HD20,
Optional SCS! HD20
(External)

Optional SCSI HD2C
(Internal)

2 Mini-8 Built-In
Serial Ports, with ex:ences
input handsnaxe casad:i:y

Access 0 68000 pins
Customizabie 'O Por
removable door at rear

Mac Sound

1 MB Expandabie
to 4MB RAM
( SIMM)

New 256 KB ROM

with Hierarchical

File System - ROM
modified 1o suppcr:
SCSI, ADTB. AppieTaik



KevyBoanro:

Video DispLAY:

Confidential

Mac Plus vs Frespgeont
Hardwars Comparison, page 2

Cursor and Numeric
Keyboard

Built-in Monitor
9%, 812 X 342 B/W

Cursor and Numeric
Keyboard via Apple
DeskTop Bus,

Allows additional input
devices e.g., Graphics
Tablet

Built-In Monitor
9", 512 x 342 B/W
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Main Logic Board (Mother Board)
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High Performance Expansion Slot



PC Connectors G06/G60

Two piece, high density pcb connectors
per MIL-C-55302/DIN 41612 :

cANNoN ITTT |

Gotwen ' ' The Giobai Connezcr.




GO6 connectors are designed for printed ci

3.93" x 6.30" (100 x 160). They aiso can be used for

boarcis as for flat ribbon cabie. They comply with the requirements
of the MIL-C-55302 and European specifications DIN 41612,
VG 95324 and IEC.

Contacts

32/64/96 contacts are spaced at .100" (2.54 mm) centers in the
male and femaie connectors giving a high contact density and a
space saving construction. The 64/96 contact connectors G06
are aiso availadie partially equipped with 32 contacts. (See the
modification codes shown in the Ordenng information on page 4.)

Three different contact arrangements with cavities for coaxial, HP
and/or HV-contacts are aiso availabie.

An extraction tool for these special contacts is designated
CET-C68B.

Mounting

Mounting is by screws for both the male and female connectors.
Furthermore, a version of the femaie connector with shon soider
posts can be soidered directly into PC boards.

Coding
Coding is possibie without loss of contact.
Coding key partno.:  201-8518-000

‘ GOt

Standard Data
Msterials .
Contacts Female: Copper alloy CuNiSn (x J
Male:. Copper alloy CuZn
Contact finigh Selective goid plate over nickel
&t contact area
Contact terminations  tin plated
Insuiator material Polyester GF, not pigmented.
UL 94 V-0 rated
Mechanicsl festures
Number of contacts 32,64, 96
Contact spacing .100""/2.54 mm
Contact terminations Fomah Mini Wire Wrap post.
Msoldufpms
Male:  short solder pins 90°
Temperature range
(climatic category) -55/125°C
=67/257°F)
Operating
(long term) -55/105°C
(=67/221°F)
Insertion force 35 N max. for 32 contacts
65 N max. for 64 contacts
95 N max. for 96 contacts
Gauge retention
force per contact 0,15 N max.
Durability 500 mating cycies min.
Electrical Data
Rated current per contact
““Ta‘ TR
gy P“‘NU!" |
by N Ty
‘ IS
10f S
LN
SERE i :
INHBAERN
% E‘"EST."
Operating voitage 300 Veva
Test voitage 1000 Vems
insulator resistance 1 teraohm (10'?) min.
Contact resistance 15 milliohms max.
Wire and Tools
" Wire Recommended Garoner-Denver Tools
Standard . Modihed Numoer ¢
Dia. Wrapping - Wrapoing Tums Bare
AWG . mm Bt ! Bt Sieeve Wire
-3 _025 . - _ 507063 _ 507100 '
.28 _032__ _- _ 609278 507100
040 - 606445 507100 5

-26 _
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)rdering Information
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First-to-make/

G
08

iast-to-break contacts V*

Contact arrangements D
M

Number of contacts 32

insulator material

Connector type

P

[T 7]

= [TT Cannon designation

« PC connector per MIL-C-55302,
DIN 41612 and VG 95324

= first-to-make/
last-to-break contacts ¢
three rows: a1 and €32,
two rows: al and b32 (standard,
other upon request).
- double read-out "'
- three contact rows ?

° Indicate V only, if first-to-make/
last-to-break contact 1s required

Contact spacing
Termination

1) 32 an0 04 comtacs

4) maie ony'

«2.54 mm (.100™)

« ghort soider post
(female and maie)
- Mini wire wrap
(female onty) ¥
« 90° soider post (male only)
= for ribbon cable (Speedy only)
= for daisy-chain (Speedy only)
-« no mounting (Speedy only)
= two through-holes

= not pigmented
= 84 contacts. row a and C.
in 96 contact insulator

005 - 32 contacts, in row a only.
in 64 contact insulator

008 - 32 contacts, staggered. beginning
at a1, in 84 contact insulator

019 - 32 contacts. row a and €.
cavities with even numbers only,

028 - Wire Wrap post 17 mm,
fermaie only (consul: factory)

029 - VG-version

034 - Short soider post length
for female: 4 mm (standard)
Without modification code

3mm

067 - 32 contacts. row b.
n 96 contact nsulator

081 - 64 contacts. row a ana ®
in 96 contact insulator

090 ="goic flash on contact tail

107 - MIL version

702 - industnal version

§FD)FXM O ow

0.5 mm +0.3 mvn erance (RINGHT).

1.0 "wn < 0.4 mvn ierance (Mooricanon «103)
$) coong sy 1o lemme ony. Part A 201-8518-000
) Ofierers NgE'S e DOSDIS. P\ease CONBUR tacTDrY

Cross Reference List
Govemment Designation ITT Cannon-Designation Govermnment Designation ITT Cannon-Designation
:55302/ 13101 GO6MIE6P4BEBL-107 MS55302/133-03 GO6D64P4BEBL-005-107
55302/131-02 VGOSM96P4858L-004-107 M55302/134-01 GO6D64P3BBBL-107
M55302/132-01 GO6M9EPIBBBL-107 MS5302/134-02 G060D64P3BDBL-107 -
“5_5302/ 132-02 GO6M96P3IBDBL-107 M55302/134-03 G06064P3IBDBL-028
{5302/132-03 GO6M96PIBDBL-028 MS5302/134-04 G060D64P3IBBBL-005-107
3530?!132'04 GO6MI6P3IBBBL-004-107 - MS5302/134-05 GO6D64PIBDBL-005-107
553027132-08 GO6MI6PIBDBL-004-107 MS55302/134-06 GO06D64P3IBDBL-005-028
M55302/132-06 GO6MS6P3IBDBL-004-028 M55302/134-07 G06D64PIBBBL-067-107
MS5302/133-01 P4 . M55302/134-08 G06D64P3IBDBL-067-107
MS5302/133-02 G0SDSAPABEBL-067-107 MS5302/134-09 G06D64P3BOBL-067-028

Dumensions sudiect to Change



MIL-C-55302/ DIN 41612, Version C GO

Female Connector, 96 contacts
Part No. GO6M9S6P3B° BL**
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Sandwich-connection Continuing connection
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KEY KEY KEY KEY KEY KEY

NO. CODE LEGEND NO. CODE LEGEND NO. CODE LEGEND

81 T7F7FH Reset (A) 28 1FR O $6 08H c

1l 35H Esc 29 238 P $7 0SE V

2 128 1 30 218 | s8 OBH B

3 138 2 ki 1EH ) s9 20H N

4 148 3 32 24R  Return 60 2EH M

L] 158 4 33 S9H 7 61 2BH ,

6 178 S 34 SBH 8 62 2FH .

7 168 6 35 5CR 9 63 2CH /

8 1AB 7 36 4ERH - 64 38K Shifs

9 1CH 8 37 36H Control €5 3ER UP ARRCW
10 198 -] 38 00 A 66 S3H 1
11 1DH 0 39 018 S 67 S4H 2
12 1BE - 40 02E D 68 SSH 3
13 18H - 41 03E F €9 4CH ENTER
14 33E Delete 42 0SE G 70 39H Caps Lock
1s 478 Clear 3 04E | n 3AR Option
16 L8 - 44 26H J 72 378 APPLE
17 4BH / 45 288 K 73 318 (SPACZ)
18 43H * 46 2SH L 74 328
1% 30E Tab 47 298 : 75 2AH \
20 OCH Q 48 27H ' 76 3BE L. ARRCW
21 ODH w 49 S6H 4 77 3Cx R. ARKCW
22 OEH E S0 S7H S 78 ADE  SCAN ARRIW
23 OFE R 82 SBE 6 7¢ =21 3
24 114 T 52 438 + ec 4.2

2% 10K Y 53 388 Shifs

256 20H U 54 ol 2

i 228 I ) C78 X

TABLE 2 KEY CODES AND LEGENDS
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Freeport .

showy the DB-2S pinout for the SCSI connector at the back of the

Figure 6
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Figure 6. Pinout for SCSI Coanector



Freeport ScSI CONNECTOR PINOUT

S0 PIN HEADER DB-25

x (48 p———=_ (1) |REQ/
(4291 (2) |MSG/
- (50 01 (3) |1/0/
. (40 p————————{ (4) |RST/
(38— (S) |ACK/
(36— :g; BSY/
9 (7) fr——— &QD
2t 2) > (g) DBO/
(9) F—>1 (9) |&D
NCR-5380 f (8) ———9 (10)DB3/
—— (12— (11)\pBS/
é—_: a4 (12)pB6/
(16 1 (13)DB7/
—> Qi (149D
18 —> 46 1 (15¥C/D/
Q3P aejao
15 T
—> (2] 0 anfamy
(15 (18)GND
P (e (19)sEL/
JL-—B (18— (20)pEE/
(4) """'"'"’, (21)DB1/
z (6) (22)DB2/
2 aof—®] (23)pB4/
(15'____,""""‘""’ (24)&D
(26] (25 TPWR
(25] N.C.
(Q'ir)
+SVE ‘
1N4001 (*=**) PINS 3,5,17,19,2021,22,23,
24,27,29,31,33,35,373¢, 42,
1 43,45,47,49

JIM 4/16/86



SCS! ELECTRICAL CHARACTERISTICS SPECIFICATION 082-2074, MARCH 18, 1986

APPLE COMPUTER, INC.
20525 Mariani Avenue
Cupertino, CA 95014

1.0 INTRODUCTION

This specification describes the electrical characteristics of the APPLE SCSI
BUS system.

2.0 APPLE REFERENCE DOCUMENTS

2.1 SCS! CABLE SPECIFICATION : 569-0407
2.2 APPLE SCSI COMMAND PROTOCOL : 062-2075
2.3 SCSI TERMINATOR ASSEMBLY : 5§90-0348
2.4 SCS!I CONNECTORS : |
DB25 MALE §20-0030
PLUG 50 PIN MICRORIBBON D MALE $19-0400 & 513-0401
PLUG 50 PIN MICRORIBBON D FEMALE 519-0410 & 519-0411
‘2.5 ESD: 062-0302

3.0 PHYSICAL CHARACTERISTICS

This section contains the physical definition of the APPLE SCS! BUS. The
connectors, cables, signals, terminators, and bus timing needed to implement
SCSI are specified.

3.1 Physical Description. APPLE SCSI BUS is used to daisy-chain SCSI
devices to APPLE personal computers. An APPLE computer connects the SCSI
bus through its female DB25 connector. _
APPLE SCS! BUS cable accessories consist of an 18 inch System Cable, 1.0
meter long Peripheral Interface Cable with 50 pin male connectors at both encs,
1.0 meter long Cable Extender with one 50 pin female connector at one end and
one 50 pin male connector at the other end; and lastly, a terminator block with a
50 pin female connector at one end and a 50 pin male connector at the other enc.
The 50 pin connectors used in APPLE SCSI BUS are the alternative 2, shielded
connectors described in the ANSI X3T9.2 document rev. 17B and are commonly
called “blue ribbon connectors”.

An 18 inch long System Cable, Assembly 590-0345, is used to connect an
APPLE computer to a SCSI device.lt has a male DB25 connector for the APPLE
personal computer and a 50 pin male blue ribbon connector to attach the first
SCSI bus device.
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APPLE SCSI BUS shouid be terminated at both ends with termination resisters.
APPLE Macintosh computer does not have intemal bus terminator. All APPLE
SCSI devices shouid not have an internal terminator. The first SCS! device
requires a terminator piugged to its output female connector if it is the only bus
device in the SCSI bus. Otherwise, a terminator block shall be connected
between the male biue ribbon connector of the System Cable and the device's
input female connector. The last SCS! bus device should have a terminator block
plugged to its output connector. For further information on APPLE SCSI
terminator block, refer to APPLE TERMINATOR ASSEMBLY, specification 530-
0348. '

A SCSI device shall provide two female 50 pin blue ribbon connectors. The
output connector is used to daisy-chain the next SCSI device if it is not the last
device in the bus, or to connect to the terminator if it is the last device in the bus.

A 38 wire, 1.0 meter long PERIPHERAL INTERFACE CABLE, Assembly 590-0346

with 50 pin male blue ribbon connectors at both ends is used to daisy-chain SCSI

bus devices. A 38 wire, 1.0 meter long EXTENDER CABLE, Assembly 530-0347,

with one male 50 pin blue ribbon connector at one end and one female 50 pin

blue ribbon connector at the other end, is used to extend the former cable to more
.than 1.0 meter.

APPLE SCSI BUS uses single-ended drivers and receivers. The maximum total
end-to-end cable length is six meters.

3.2 Cable. All cables shall be shielded round cable with 38 conductors to form 19
twisted pairs within a shield and use a stranded conductor size of 26 AWG to
minimize noise effect and ensure proper distribution of terminator power. The
cable and connector shall conform APPLE SCS! cable and connector
specification §69-0407. The cable shall have a characteristic impedance of 100
+/-10 ohms.

A stub length of no more than 0.1 meters is allowed off the mainline
interconnection within any connected equipment.

SCSIi bus termination shall be external to the SCSI device that is at the end of the
cable. A terminator block, APPLE TERMINATOR ASSEMBLY, specification 530-
0348, shall be used for bus termination.

3.3 Connector Requirements. Shielded connector shall be used. The cable and
connector combination shall pass FCC class B and APPLE corporate ESD
specification 062-0302 .

3.3.1 Shielded Connectors. Alternative 2 of the Shielded SCSI Device

Connector specified in ANSI X3T9.2 document rev. 16 is used. The specification
of the shielded connector is described in APPLE specification 519-0410 & 518--
0411. The connector shielding system shall provide a dc resistance of less than
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10 milliohms from the cable shieid at its termination point to the SCSI device
enclosure.

The cable shield shall be soidered 360 degree to the connector 'shield. The
shield shall not connect to the signal ground at the connector. It shall be tied to
device chassis ground.

3.3.2 Pin assignment:

20 Pin Connector pPB2S Connector
Signal Pin# Pin#
DBO-GND 1 connected to 14
DB81-GND 2 14
DB2-GND 3 14
DB3-GND 4 16
DB4-GND 5 16
D85-GND 6 16
DB6-GND 7 18
DB7-GND 8 18
DBP-GND 9 18
DIFFSENS-GND 11 18
ATN-GND 16 7
BSY-GND 18 7
ACK-GND 19 7
RST-GND 20 9
MSG-GND 21 9
SEL-GND 22 9
C/D-GND 23 24
REQ-GND 24 24
VO-GND 25 24
-DBO 26 8
-DB1 27 21
-DB2 28 22
-DB3 29 10
-DB4 30 23
-DBS 31 11
-DB6 32 12
-DB7 33 13
-DBP 34 20
TERMPWR 38 25
-ATN 41 17
-8SY 43 (]
-ACK 44 5
-RST 45 4
MSG 486 2
-SEL 47 19
£/ 48 15
-REQ 49 1
o] 50 3
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Pin 11, which is DIFFSENS in a differential cable system, shall be grounded at
the APPLE DB25 connector and to the device logical ground.

Pin 13 shall be left open and unconnected inside the device.

Pins 10, 12, 13, 14, 15 and17 of the biue ribbon 50 pin connector shall be left
open. No wire is connected to these pins in the cable.

3.4 Electrical Description.

3.4.1 Single-Ended. All assigned signals shall be terminated at each end of the
cable. All signais shall use open-collector or three-state drivers.

3.4.1.1 Output Characteristics. Each signal driven by an SCSI device shall have
the following output characteristics when measured at the SCSI device's
connector:

Signal assertion = 0.0 volts dc to 0.4 voits dc
Minimum driver output capability © = 48 mA (sinking) at 0.5 volt dc
Signal negation = 2.5 volts dc to 5.25 volits dc

3.4.1.2 Input Characteristics. Each signal received by an SCSI! device shall have
the following input characteristics when measured at the SCS! device's
connector:

Signal true = 0.0 volts dc to 0.8 volts dc
Maximum total input lcad . = -0.4 mA at 0.4 volts dc
Signal false = 2.0 volts dc to 5.25 volts dc
Minimum input hysteresis = 0.2 volts dc

3.4.1.3 Input Hysteresis. SCSI bus receivers shall have the following hysteresis
characteristics:

. Threshold from low to high = 1.48 volts
Threshold from high to low = 1.18 voits

3.4.1.4 Input clamp. The bus receiver shall have diode connected to ground to
clamp any negative going input signal when the input becomes lower than -0.7
volt. This clamp will reduce ringing on the bus.

3.4.1.5 Signal transition times. The 90 to 10 % fall time for any high-to-low
transition on the APPLE SCSI BUS shall be greater than 20 nanosec.

3.4.2 Terminator Power. All SCSI devices in APPLE SCSI BUS shall provide
+5V terminator power (TERMPWR pin 38) through a diode or similar semi-
conductor that prevents the backflow of power to the SCSI device. The termmator
power shall have the following characteristics:
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Vterm = 4.0 voits dc to 5.25 voits dc
(800 mA minimum source drive
capability, 1.0 mA maximum sink
capability, with 1.0 amp
recommended current limiting.)

4.0 SCSI BUS TIMING

Detailed bus timing tolerances for SCS! READ: INITIATOR RECEIVES &
TARGET SENDS are given in Figure 4.1. Tolerances for SCS! WRITE:
INITIATOR SENDS & TARGET RECEIVES are given in Figure 4.2.
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11 : Cable propagation delay 0 k]

12 : /REQ rue 10 /ACK true at the infliator 20 150 100 ns
13 : /ACK true lo /REQ false at the target 25 110 125 s
14 : Data sepup time to /ACK Irue al the target 20 ns
15 : Data hold time after /ACK true 50 'ns
16 : /REQ false 10/ACK false al the Inilialor 145 ns
17 : /ACK false to /REQ true at the targel 20 140 150 ns

Figure 4.2 SCSI WRITE : INITIATOR SENDS & TARGET RECEIVES



PART 6

SCSI Interface to Hard Disk

NOTE: The documentation of the SCSI interface, at this time, consists of
information from Inside Macintosh, Volume IV and the interdependent
referencing between two sources included in this PART 6:

1) draft proposed American National Standard for information
systems- SMALL COMPUTER SYSTEM INTERFACE (SCSI), REV17B,
December 16, 1985

2) Apple Engineering Specification 062-2075 Revision 3,
May 19,1986
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t1 : Cable propagation delay 0

12: /REQ(rue 10 /ACK true at the Initiator 20 150 160 ns
13 : /ACK true to /REQ false al the larget 25 110 125 ns
14 : Data setup time 1o /REQ true al the inkialor 20 ns
15 : Data hold time from /REQ true 50 ns
16 : /REQ false lo /ACK false al the initiator 15 120 140 ns
17 : /ACK false to /REQ frue at the largel 20 140 150 ns

Figure 4.1

SCS! READ : INITIATOR RECEIVES & TARGET SENDS



Engr Spec #062-0267 Rev.C Proposal 7117786

Page 1 of 13

Apple DeskTop Bus
INTRODUCTION

The Apple DeskTop Bus is a method and protocol for interconnecting computers
with human input and other devices. This specification covers the Physical,
Datalink, and Network layers of the Apple DeskTop Bus . In this specification
the computer is referred to as the host. Peripherals connected to the bus are referred
to as devices.

The host is the undisputed bus master. It controls the flow of data by issuing
Commands and it is the only device permitted to issue them. Talk is the command
used for a data ransaction from a device to the host. Listen is the command used
for a data transaction from the host to a device.

PHYSICAL LAYER

Interconnection:

All devices will communicate with the host via a four pin Mini-4 jack, as specified in
Appie Spcsiﬁcation. 519-0370., with the following connector assignments;

1. Data

2. Reserved

3. Power(V+)

4. Return

They will be connected with three conductor cables, which do not exceed 100 pf per
meter, terminated with four pin Mini-4 plugs, as specified in Apple Specification,
519-0320 The maximum length of all cables shall be five meters. —

Cable Plug PCB Jack

Hull
Connector Pin Out

Copyright Apple Computer Inc., Sept.16, 1985



Engr Spec #062-0267 Rev.C Proposal

Page 2 of 13

Signal Levels:
Host:
Data:

7/17/86

The data line will be pulled up in the host with 2 470 Q £ 10% resistor and shall have

the characteristcs outlined in Table 1.

Power:

The Host will supply 5.0 Vdc £ 10% at .5 Amp minimum to the devices. The power

line will be current limited by the host to prevent

damage in the event of a

Power to Power Return short. One Apple DeskTop Bus Load (ADBL) is defined

as a power consumption by a device of twenty five milliamps. Each system shall

clearly state in its documentation the number of Apple DeskTop Bus Loads it

can support.
FDB Host Electrical Characteristics
Symbol Parameter Test Condition | Min.| Max.| Unit
Vi . |L ow-Level Input Voltage 0.2 | 0.8 Vv
ViH High-Level Input Voltage 24 | v Vv
VoL  |Low-Level Output Voltage loL =12mA __doas | v
VoH | High-Level Output Voltage | oy =-4.0mA 24 | __ | v
Table 1 -
Devices:
Data:
The data line shall have the characteristics outlined in Table 2.
Power:

Each device shall be clearly marked on the device and in its documentation with the
number of Apple DeskTop Bus Loads it represents, which is equal to the devices
maximum power consumption divided by twenty five milliamps.

Copyright Apple Computer Inc., Sept.16, 1985
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FDB Device Electrical Characterist ics
Symbol Parameter Test Condition | Min.|Max. | Unit
Vi L ow-Level Input Voitage 02|08 |V
ViH High-Level input Voltage 24 | v+ |V
Vo |Low-Level Output Voitage | !oL =12MA __|oas| Vv
l oz  |Off State Output Cumrent | Y| =04V -0 | A
Cin Input Capacitance __ | 150 | PF
Table 2
Modulation:

“There are three forms of modulation on the bus; Normal modulation which transmits
commands and data, High Speed modulation which transmits data, and Signals
which broadcast global messages such as Service Request and Reset.

Normal Modulation:
An RZ code for modulation has been adopted for the Apple DeskTop Bus . Each
bit cell boundary is signified by a falling edge on the bus. The period of each bit cell
is the tme between two falling edges on the bus. The time for a normal modulation
bit cell, Teye, is 100 usec = 30%. All devices must support, initalize, and reset in

normal moduladon.

The data is encoded as the ratio of low to high time of each bit cell. Thusa "0" is
encoded as a bit cell in which the low time is greater than the high time. Conversely,
a "1" is encoded as a bit cell in which the low time is Jgss than the high time. A Start
is defined as a "1".A Stop is similar to a "0", in that it has a low time of TO, but it
does not have another negative edge to define the bit cell time. It is used to
synchronize the stopping of a wransacton.

High Speed Modulation:
High speed modulation is used only for data and not commands. A device will not
send data with high speed modulation unless it has been enabled to do so by the host.
The time for a high speed modulation bit cell is 50 usec £ 1%.

Page 3 of 13 Copyright Apple Computer Inc., Sept.16, 1985
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0 1 RESET

"To’“..l T |
reyd “Treye < Tres >
Fig. 1 FDB "0", "1"and RESET Time s

Signals:
Certain transactions fall under the category of neither commands nor data
transactons. These are special transactons which globally broadcast status to
devices on the bus. There are four special transactons in this group.

Attention and Sync:
To signal the start of a command, a long attention pulse is sent. This is followed by
a synch pulse to give the initial bus timing. The falling edge of the synch pulse is
used as a timing reference for the first bit of the command .

Reset:
Reset issues a break on the bus by holding the bus low for a minimum of Tyes.

Service Request:
Service Request is a ransaction that devices can use to signal the host that they
require service, i.e. have data to send. Following any command wransacdon, a
requesting device can signal by holding the bus low during the low portion of the
stop bit of the Command mansaction. The requesting device holds the bus low Tjp;,

beyond the bit cell boundary to signal.

Once a device has requested service by asserting a Service Request on the bus, it
shall request service repeated!ly until serviced. When the requesting device is
addressed to Talk to any register, it will not assert Service Request. When the
requesting device is addressed to Talk to the register which contains the data causing
the Service Request condition, it will not assert Service Request , shall be
considered serviced, and not request service again until it again needs to be serviced.

The ability for a device to assert a Service Request can be enabled and disabled by

the host. All devices shall be initialized with the Service Request capability
enabled.

Page 4 of 13 Copyright Apple Computer Inc., Sept.16, 1985
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cell boundary
-»| |eTsynch
Tattn | 1 M M T
-r a > o 00 o v&-Tint—>
o0 .
| attention + synch | 1 | command 0 stopl service
request
Fig. 2 Service Request Transaction
FDB Interface Characteristics
Symbol Parameter Min. | Max.| Unit |Fig.| Definition
T0 "0" low time 60 | 70 | % Teyc| 1
T "1" low time 30 | 40 {% Tecyc| 1 _
Tattn | ATTENTION signal { 560 | 1040| usec |2 | 8" Tcyc
Tcyc | FOBbitcelltime | 70 | 130 | usec | 1
Tint | INTERRUP] signal | 140 | 260 [ usec [ 2 [ 2 Tcyc
Tres signal 28 | 52 |msec |1 140" Tcyc
Isynch | Synchpulsewidth | 60 | 70 |% Teye |2 _
Tt Stop to starttime | 140 | 260 | usec__ | 3 2°TcyC
Tstop | Stoppulsewidth | 49 | 91 |usec |3
Table 3
Transactions:
Commands:

The format of a command is an attention signal, followed by a syn

¢ signal, then

by eight data bits,and to synchronize the stopping of the ransaction, a stop bit.

Following the imaginary bit cell boundary after the stop bit, the transaction is
complete and the host releases its actve drive of the bus.

Copyright Apple Computer Inc., Sept.16, 1985
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(or service request rising edge

I ==

' 1 d |st 1 | data
lattennon-n-synch ' lcomman Is opl start

Fig. 3 Command Stop to Data Start

Data:
The format of a data transaction is a start bit ,followed by N times 8 bits of data
with the most significant data bit sent first, where N may be from 2 to 8, followed by
a stop bit. The specific length of the data transaction for a specific device is defined
at a higher level of the protocol.

MSB LSB
o o o [ ) I I l
1] 1] | o]
start —— —— 16 to 64 data bits ——» stop

Fig. 4 Data Transaction Example
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DATA LINK:

Each device on the bus has an address. There shall be only one active talker on the
bus at any time, ( see colision detecdon) this may be the host or an addressed device.
A device addressed to talk, with data to send, "untalks"” itself after it sends its data. If
a device has no data to send, it "untalks" itself immediately and allows the bus to
time-out.The host may also send data after a command.

Apple DeskTop Bus Peripherals:

Addresses:
All devices have a four bit command address which is defined by device type
assignment. A device will always respond to that address on either power on or after
areset signal. The Soft Address locations are places were devices may be moved
to by the host. The Addresses are assigned as shown in Table 4.
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Device Table
Address Device type Addressing Example
0000 (0) ADAPSO keys | extended
0001 (1) Appliances extended
0010 (2) | Encoded devices | movable | Keyboard
0011 (3) | Relative devices | movable | Mouse
0100 (4) | Absolute devices | movable | Tablet
0101 (5) Reserved -
0110 (6) Reserved -
0111 (7) Reserved -
1000 (8) Soft address -
1111 (15) Soft address -
Table 4
Registers:

All devices have at most four locatgons 10 receive data, and at most four locations to
send data. These locations are called registers and are referred to-as R0 to R3.

They depend on addressing mode supported and are defined as follows:

Register 0 Talk:
Register O Listen:
Register 1 Talk:
Register 1 Listen:
Register 2 Talk:

Register 2 Listen:

Data Register, Device specific as to meaning.
Data Register, Device specific as to meaning.
Data Register, Device specific as to meaning.
Data Register, Device specific as to meaning.
Dara Register,Device specific as to meaning.

Movable Devices: Device specific as to meaning.

Extended Address Devices: Enabling Extended Address

Register 3 Talk:
Register 3 Listen:

Commands:

Status information, ie: device address, handler.

Status information, ie: device address, handler.
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Commands may be sent only by the host. There are four commands; Talk, Listen,
SendReset, and Flush. A command is an eight bit value with the following
syntax. The most significant nibble is the address which ranges from 0 - 15 (A3-A0
). The next two bits form the command. The last field is a two bit register address
field (RB,RA). This field, which is optional, allows a specific register, R0 to R3,
within an addressed device to be specified. An example of where this might be used

is to differentate a data register (in a keyboard, the specific keystroke) from a status
or configuration register (in a keyboard, a response that signifies the model of the
keyboard).
Command Syntax
7654 32 10 Command
XxXxx 00 00 SENDRESET *
A3-A0 00 01 FLUSH
XxXxx 00 10 RESERVED
XXX 00 11 RESERVED
XXX 01 XX RESERVED
A3-A0 10 RBRA |LISTEN
A3-A0 11 RBRA |TALK
* forces RESET signal on FDB
Table §

To allow for future expansion of the command szucture, a group of "place holder”
Reserved instructions has been defined. These instucdons shall be treated as no
response and immediate bus release.

As a specific example, a Talk command to Register 0 of device 5 would be

encoded as "01011100". The bus would be modulated with the following:

|

| attention + synch

0| 1

address 5

1 LI

0 | |

o

TALK

Fig. 5 TALK Command Example

H

reg 0

stop
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Talk:
All devices on the bus must support Talk and Listen commands. When a device is
addressed to Talk, it must respond before being timed out by the host. This timeout
shall be T}, max. after the rising edge of the stop bit of the Talk command.

The selected device, if it does not timeout, becomes active on the bus. It performs its
data transaction no sooner then T}, min after the rising edge of the stop bit of the Talk

command then "untalks" itself and goes inactive on the bus.

Listen:
When a device is addressed to Listen, it is enabled to receive the data bits that are

‘placed on the bus by the host. The host performs its data transaction within T}, min

to T, max, after the rising edge of the stop bit of the Listen command After the data

bits are received, the transaction is complete and the device "unlistens” itself. If a
device is addressed to Listen and it receives another command on the bus before it
receives any data, then by definition the transaction is immediately complete and the
device "unlistens” itself. Any "handshaking " will be handled at a higher level.

SendReset:
The SendReset command bit pattern does not go out on the bus. It causes a Reset
signal to be put on the bus. The Reset has the effect of resetting all pending Service
Requests; enabling the service request mode of all devices to enable; and in general
puts the devices in a mode in which they will accept commands.
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Flush:
The effect of the Flush command is defined by the device. It can be used for such
funcdons as clearing a fifo and resewing all keys on a keyboard so they will be sent
again. :

Collision Detection:

All devices will detect a collision of data. If a device is trying to output a one and the
data line is or goes to a zero, it has lost a collision to another device. If another
device sends data befare the device is able to assert its start bit, it has lost a collision.
The losing device should immediately "untalk” itself and preserve the data that was
beixlxig.sem for retransmission. The device will set an internal flag if it loses a
collision .

'Ihﬁitsiievice will clear the internal flag each time it is able to Talk without detecting a
collision.

In order to aid in collision detection, devices using internal clocks that operate within
+ 1% should attempt to assert their start bit at a random time within the limits of the
line turn around time, Tj;.

Error Conditions:

If the data line gets hung low for Tres, all devices will reset themselves and ourput a

one. If a command transaction is incomplete by staying high beyond the maximum
bit cell time, all devices will ignore the command and seek another attention signal.

NETWORK LAYER:

Preferred Systems Implementation:

Assumptions:
The Apple DeskTop Bus is designed to be used primarily for human input
devices. These types of devices have three characterisdcs which should be taken into
consideration when designing systems software to use the bus. First, the rate of
information coming from an input device is slow relatve to the systems visual
update. Second, only one device is used for input at any given time. Third, the time
moving from one device to another is very long compared to the systems visual
update.

Activity:
In order to allow for the use of inexpensive electronics in Apple DeskTop Bus
devices the preferred systems inplemention minimizes activity on the bus by only
polling the active device once each vertical retrace interval. If a Service Request is
detected a polling sequence of Register 0 is initiated to determine the device which
has data and is requestng service. Once located, this device becomes the active
device, it's Service Requst Enable is disabled, and the old active device's
Service Request Enable is enabled. The default active device should be the
relative positioning device.
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Apple DeskTop Bus Peripheral Types:

Movable devices:
These devices will have the capability of being moved by the host to a Soft
Address location. Movable device will opdonally have a switch on them to
indicate acdvity, which is called the activator. The activator can be a special key
on a keyboard or a mouse button. In order to aid in collision detection they will also
replace the address portion of the address field of Register 3 with a random number
-in response to a Talk R3 command. .

Extended Address devices:
These devices all have the same command address as well as 2 unique 16 to 64 bit
extended address which is stored in the device. Their command address may not be
changed. On power up or after Reset they will only accept the Listen R2
command. They are enabled to talk and listen only after receiving a Listen R2
command in which the data matches their stored address. Once enabled they will
respond to all commands addressed to them and have the capability to assert a Service
Request. These devices become disabled after receiving a Listen R2 command in
which the data does not match their stored address.

Register 3:

Register 3 conuains the informadon which tells the device how to behave relative to
the host

Service Request and High Speed Enabling:
The Listen R3 command can be used to enable and disable Service Request and
High Speed modulation. They are enabled by setting the appropriate bit in
Register3 to a one and disabled by setting the appropriate bit to a zero.

Enabling the Service Request bit gives devices on the bus the ability to request
service from the host. Setdng the bit allows the device to signal a Service Request
on the bus, or conversely, clearing the bit disables the signalling of a Service
Request. This is useful in systems where the Service Request response time in a
polled system is longer than desired. Or, when only specific devices are required for
an application, the others could be disabled.

Enabling the High Speed bit causes the device to use High Speed modulation.

Sening the bit causes the device to use High Speed modulation on the bus, or
conversely, clearing the bit disables the use of High Speed modulation.
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1514 1312 11 8 7 0

device address

high speed enable
service request enable
exceptional event

0 (zero)

' l | ‘ I l ‘ ' l l ' ' ' device handler ID

Fig. 6 Register address 11 (3)

Exceptional Event:
The Exceptional Event bit in Register 3 can be cleared by a device to indicate an
exceptional input condition such as reset or a failure.This bit shall be set to a one if
not used. The specific application is defined at a higher level.

Handlers:

Handlers define a set of capabilites in both the host and the device such as the
meaning of the data in each of the registers, the length of data ransactons. ect. The
host is able to interact with devices to modify thier functdon with a Handler ID
which is stored by the device in Register 3. The host is able to change the the way
a device functions by sending it a new Handler ID with a Listen R3 command. If
the receiving device is able to match the Handler ID to a function in the device, the
new Handler ID will be stored and sent in response to a Talk R3 command.

Reserved Handler ID's _
The Handler ID "FF" hex is reserved for the self test mode for all devices. The ID
in Register 3 prior to command shall be perserved.

The Handler ID "00" hex, in response to a talk is reserved to indicate a failed self
test.

The Handler ID "00" hex sent with a listen is reserved to indicate that the device is
only to change unconditionally bits 8 to 13 of Register 3. The ID in Register 3
prior to command shall be perserved.

The Handler ID "FE" hex sent with a listen is reserved to indicate that the device is
only to change the address portion of Register 3 if no collision has been detected.
The ID in Register 3 prior to command shall be perserved.

The Handler ID "FD" hex sent with a listen is reserved to indicate that the device is

only to change the address portion of Register 3 if the devices switch is depresed.
The ID in Register 3 prior to command shall be preserved.
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Changing Addresses:

Systems Level:
At the systems level a host can change the address of Movable devices by forcing
the collision of devices sharing the same address. By issuing a Talk R3 command
and following it with a Listen R3 command, with a new address in bits 8 to 11 and

Handler ID "FE" in bits 0 to 7 of the data, the device which did not detect a

collision will be moved to the new address. This process

can be repeated at the

initalization address untl the re to the Talk R3 command is a time out. This
can be used to identify and relocate mulnplc devices of the same type after
initialization of the system.

Applications Level:
At the applications level addresses can by changed by displaying a message
requesting a user to use the devices activator. The host then issues a Listen R3
command with a Handler ID of "FD" to a new address and the device with the
activator being used is moved. This can be used to identify and locate individual
devices in multi-user applications.

Device Assignments
Device ([[nitialization [Extended|Handlerj{Specification
Address |Address ID Number
Transciever 01 0000 01 341-0440
Keyboard 02 N/A 01 062-2068
Mouse 03 N/A 01,02 | 669-0152
4
Table 6

Page 13 0of 13

Copyright Apple Computer Inc., Sept.16, 1985




6.0

6.1

6.2

6.3

6.4

6.5

7-17-2¢6
Excerpts from
KEYBOARD SPECIFICATION

COMMUNICATION PROTOCOL

THE KEYBOARD SHALL MEET ALL REQUIREMENTS OF THE AéPLE DESKTOP BUS
SPECIFICATION #062-0267.

THIS SPECIFICATION DEFINES THE REQUIREMENTS OF HANDLER LD. 0001H FOR ENCODED
DEVICES.

THE ACTIVATOR SHALL BE THE OPEN APPLE KEY (KEY #72).

ANY VALID KEY DEPRESSION OR RELEASE SHALL CAUSE DATA TO BE TRANSMITTED
THROUGH REGISTER 0 PER SECTION 8. IF THERE IS DATA IN REGISTER 0, SRQ SHALL BE

ASSERTED [F ENABLED. -

IF THERE IS ONLY A SINGLE CHARACTER TO BE TRANSMITTED A FILL CHARACTER OF
FFH WILL BE INSERTED FOR EITHER KEY CODE. THE EARLIEST KEY PRESSED SHALL

ALWAYS BE IN KEY CODE 1.
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