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SECTION 1
GENERAL INFORMATION

INTRODUCTION

This Manual contains in-depth information on the installation, operation and
maintenance of your BASIS 108 system. This manual also contains programming
and operating system information required for the full use of system capabili-
ties. This manual does not teach you how to program. The bibliography in
Appendix J 1ist several references which can aid you in the use of various
languages and operating systems. This section contains an overview of your
BASIS 108 system.

DESCRIPTION

The BASIS 108 system has two major components: Computer chassis and keyboard.
The following paragraphs describe the chassis, the computerboard and the key-
board. The inside cover shows the system with a BASIS 100 monitor.

Chassis

The chassis is a rugged and attractive cast aluminum housing that contains the
computerboard and power supply. This housing or chassis consists of two parts:
the base and cover. The rear panel is part of the base section. On the front
of the chassis, as shown in Figure 1-1, there are two openings for disk
drives. If your system was supplied without disk drives, plastic covers are
installed in these openings. The POWER ON/OFF SWITCH is located on the front-
lTower left corner. This switch contains a red indicator that illuminates when
computer power is turned on.

Figure 1-1. Front Panel
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Chassis (Continued)

Located on the right side of the rear panel, as shown in Figure 1-2, are two
power outlets for a monitor and printer. Below the outlets are the power
input connector and fuse. The power cord supplied with the system is connec-
ted here.

Figure 1-2. Rear Panel

In the center of the panel are three DB-25 connectors and precut holes for the
mounting of three DB-25 connectors. The three mounted DB-25 connectors are
for the keyboard, parallel output and serial input/output. The BNC connectors
are for monochrome (black and white) and color NTSC video. The DE-9 connector
is for the analog RGB video output. A cassette interface is provided through
the DIN jack. The cable pass-through restrains other external cables and is
wide enough to handle 50 conductor ribbon cables.

The chassis cover is removed by loosening and removing the two screws located
under the front corners of the chassis and then sliding the cover towards the
front of the computer. These cover hold-down screws are shown in Figure 1-3.

Figure 1-3. Chassis Cover Screws
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Inside the Chassis

Inside the chassis are the computerboard, power supply and mounting brackets
for two disk drives. Figure 1-4 shows the inside of the computer.

Figure 1-4. 1Inside the Chassis

Computerboard

The BASIS 108 is a single board computer. On this board are located the 6502
and Z-80™ microprocessors, RAM (Random Access Memory), ROM (Read-only Memory),
ICs (Integrated Circuits) and other components required to make a functional
computer.

Figure 1-5. Computerboard



Computerboard (Continued)

On the left side on the board there are six 50-pin connectors (slots). These
slots are numbered 2 through 7 and are used for memory expansion and for
controllers and other special purpose cards. The power supply is connected to
the computerboard through the connector located behind I/0 slot 7. These
features are shown in Figure 1-6.

Figure 1-6. Peripheral Connectors

As shown in Figure 1-7, video output from the computerboard is available from
three different places. The 10-pin connector provides RGB signals for connec-
tion to the rear panel DB-9 connector. To the right of the 10-pin RGB connec-
tor is a 2-pin connector for the B/W (monochrome) video. The 4-pin (molex)
connector located on the rear left side of the board is for the color NTSC
video. The External I/0 connector is located in the left hand corner between
the color video and power supply connectors. Controller paddles, a joystick
or an external TTL interface can be connected here.

On the right rear portion of the board there are three 26-pin connectors.
These connectors provide for connection of the keyboard, serial 1/0, and
parallel signa]s to the rear panel DB-25 connectors. The speaker and cassette
connector is located on the right side of the board towards the rear. Figure
1-8 shows these connectors.
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Figure 1-7. Video Outputs

Figure 1-8. 26-pin Connectors



Computerboard (Continued)

RAM is located approximately in the middle of the board. Sockets are provided
for 16 memory ICs. In the 128K configuration RAM is located in all of these
sockets. In the 64K configuration (as shown in Figure 1-9) there are eight
memory ICs with 64K bits each. Since both the 6502 and the Z-80 can only
directly address 65,536 addresses, bank switching is used to access the second
64K of RAM.

Figure 1-9. RAM Location

At the front of the computerboard, as shown in Figure 1-10, there are six ROM
sockets. They can be used for resident languages or programs. The chip in
the left-most socket is the BASIS 108 System Monitor. When system power is
turned on, program routines in the monitor perform system initialization.
Many system functions are performed by software routines located in this chip.

Power Supply

The metal housing to the left of the computerboard is the power supply. This
device provides the power required to run the computer. The four output vol-
tages are: +5 Vdc, -5 Vdc, +12 Vdc and -12 Vdc. The power supply input can
either be 115 Vac or 230 Vac, over a frequency range of 47 to 400 Hz. This
supply has output open and short protection.

1-6



Power Supply (Continued)

CAUTION

NEVER OPEN THE POWER SUPPLY OR WORK ON THE COMPUTER WITH
THE POWER ON. ALWAYS TURN OFF THE COMPUTER AND DISCONNECT
THE INPUT POWER (UNPLUG IT) BEFORE OPENING THE CHASSIS.

Figure 1-10. ROM/EPROM Sockets

Disk Drive Mounting Brackets

Brackets and the screws necessary to mount two disk drives are provided. 1If
drives were not supplied with your system, the mounting screws can be found in
a plastic bag attached to one of the brackets.

Keyboard

Most of your contact with the BASIS 108 will be through the keyboard. The 100
keys are divided into four main sections. These sections are: An expanded
typewriter keyboard, cursor control keys, full function numeric keypad, and 15
programmable function keys. The keyboard is mounted in a very low profile
plastic case. It is connected by cable to the top DB-25 connector on the
computer rear panel.
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Keyboard (Continued)

A11 keys are autorepeat. When you hold a key down, after approximately 0.6
seconds, the character automatically repeats. The status of the shift lock is
shown by a red LED in the LOCK key. When the LED is illuminated the keyboard
is locked in the alphalock or shiftlock condition. Alphalock is obtained by
holding down the CONTROL key and pressing the LOCK key. Alphalock is the
preferred mode for Apple II™ software that is not capable of accepting lower-
case input or commands. Shiftlock is obtained by pressing the LOCK key alone.
Either mode is removed by pressing the LOCK key. When the lock mode is
removed, the LED is off.

The keyboard generates all 128 ASCII codes. The 15 function keys generate 60
different, unique codes (15 codes each in lowercase, shift (uppercase), con-
trol, and shift and control). Special codes are also generated by the cursor
control keys.

Keyboard decoding is performed on the computerboard by a ROM. Thus, the
keyboard can easily be remapped by replacing the ROM with a ROM for the
configuration desired.

Figure 1-11. Keyboard

COMPATIBILITY

The BASIS 108 computer is hardware and software compatible with the Apple II
computer. Operating systems and languages designed for use with the Apple II
can be used with the BASIS 108. CP/M™, Pascal, and programs designed for use
under these operating systems can also be used. Most peripheral cards de-
signed for use with the Apple II computer can be used with the BASIS 108,
except those specifically designated for slots zero (0) or one (1). These
slots are not required for the BASIS 108 as they are for the Apple II. Cards
or devices that require modification of the computerboard are not recommended.
Most peripheral cards are not needed with the BASIS 108.
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SECTION 2
BASIS 108 SET-UP

UNPACKING THE 108

If you have not already done so, carefully open the shipping container so that
it is not damaged. Please save the packing materials. The packing materials
should be used if you wish to ship or move the system, as they provide protec-
tion against damage to the system during shipping.

An inventory list is printed on the reverse side of the BASIS 108 Warranty
card. You should check the equipment and materials in the shipping container
to ensure that you have received all items listed on the inventory. The
inventory is dependent upon the system configuration ordered. If any item is
damaged or missing, contact your dealer immediately. Your dealer will take
the actions necessary to correct the problem.

VYideo Monitor

To operate the BASIS 108 system you will also need a video monitor or, if you
don't mind working in the 40 character display mode, a Television Set (TV)
with a video input. (A normal TV set does not have the bandwidth or resolu-
tion to display more than 40 characters per line clearly.)

If you do not have a monitor and your TV set does not have a video input, then
you will need a video modulator. When a VHF or UHF modulator is installed in
your BASIS 108 system, it modulates the video output signal at a standard TV
channel frequency so that the video signal may be used with a standard TV.
The TV channel used depends upon the type of modulator you have purchased.
Read the instructions provided with the modulator for channel tuning instruc-
tions for your TV. Remember, when a television is used, the quality of the
display will not be as good as the display on a video monitor.

If you require a high resolution color display, a high resolution analog input
RGB monitor can be directly connected to your BASIS 108.

Disk Mounting Brackets

If your system was not supplied with disk drives, you can mount your drives in
the brackets provided for that purpose. Figure 2-1 shows the brackets and
Figure 2-2 shows a drive mounted in these brackets. Information on how to
mount your drives is located in the DISK DRIVES portion of this section.

CONNECTING THE SYSTEM

Your BASIS 108 system is very easy to connect and set up. The rest of this
section provides the information you need to get your system up and running.
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Figure 2-1.

Figure 2-2.

Disk Mounting Brackets

Mounted Disk Drive
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External Connections

There are three connections you must make. They are POWER, VIDEO OUTPUT, and
KEYBOARD. They are normally made on the computer rear panel. Refer to Figure
2-3 for the location of these connectors.

The POWER input is lTocated on the Tower right corner below the utility out-
lets. Insert the end of the supplied power cord in this connector.

VIDEO OUTPUT is provided at either of two BNC connectors or the DE-9 connec-
tor. If a video modulator is being used, refer to the Internal Connections
portion of this section. The top BNC connector (B/W) provides monochrome
video output. The bottom BNC connector (NTSC) provides color video output and
should not be connected to a monochrome monitor. The DE-9 output is used for
RGB monitors. Use the video output desired. Figure 2-3. shows the output
connected to the B/W output. As shown in Figure 2-3, the keyboard is connec-
ted to the top, KEYBOARD, DB-25 connector.

Figure 2-3. Rear Panel Connections

Internal Connections

Several internal connections should be checked to ensure proper connection.
These connections are found on the computerboard inside the chassis. Figures
2-4 and 2-5 show the location of these connectors.

On the right side of the board, towards the rear, is the SPEAKER and CASSETTE
connector. The plug for this connector has wires running to the CASSETTE DIN
connector on the rear panel and to the speaker.

On the right rear of the computerboard are three 26-pin jacks. Ribbon cables
from the rear panel DB-25 connectors are connected to these jacks. The right
most jack is connected to the SERIAL I/0, bottom, DB-25 connector. The center
26-pin jack is connected to the PARALLEL OUTPUT, middle, DB-25 connector. The
left most 26-pin jack is connected to the KEYBOARD, top, DB-25 connector.

Approximately three inches to the left of the 26-pin keyboard jack are the B/W
video 2-pin molex connector and the 10-pin jack for the RGB output. The rear
pin of the 2-pin molex connector is ground. The wire from the top BNC connec-
tor (B/W) is connected here. If you should remove this wire for any reason,
make certain the shield or bare copper wire is connected to the rear pin when
reconnecting this wire.
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Figure 2-4. Internal Connections, Right View

Figure 2-5. Internal Connections, Left View



Internal Connections (Continued)

The three connectors located on the left rear side of the computerboard are
shown in Figure 2-6. The 4-pin molex connector provides the NTSC color video
output. The wire from the bottom BNC connector is connected to the two rear
pins of this 4-pin molex connector. Most standard video modulators can be
directly connected to this output. If you should remove the wire from the BNC
connector to this jack for any reason, make certain the shield or bare copper
wire is connected to the rear or ground pin when reconnecting this wire.

The GAME I/0 connector is located between the 4-pin molex jack and the
computerboard POWER connector. Game paddles, a joystick, or other devices
requiring this interface can be connected here.

The POWER connector is used to connect the power supply to the computerboard.
This connector is keyed, allowing the power jack to be connected only in the
proper way.

Gnd
Video
-5V

L15 1886

O|O|0O]|0O

NTSC
+12V yideo Ls123

1

Game I/0

LS123

LS25%

O O O
© 00 Ls254

Power
Connector

Figure 2-6. NTSC, External I/0, and Power Connectors
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DISK DRIVES

Two 5 1/4" drives can be mounted in the computer chassis. The brackets shown
in Figure 2-1 are used for this purpose.

Compatibility

Drives compatible with Apple™ formatted diskettes, or other drives with an
appropriate controller can be used with the system. The provided brackets are

configured for mounting drives using the standard Shugart SA-400 side mounting
hole dimensions and placement.

Mounting Drives

If you received your BASIS 108 system without drives, you can mount your
drives in the provided brackets. If your drives have cabinets or cases it is
necessary to remove the cabinets or cases before they can be mounted in the
brackets. Figures 2-7 and 2-8 show typical locations of screws that must be
removed in order to remove the drive cabinet. Figure 2-7 shows a drive with
screws on the sides. Not all drives have side screws. Figure 2-8 shows
screws on the bottom of a drive. Most drives have four or more screws on the
bottom of the cabinet. Some drives have a bottom plate which should also be
removed after the wrap-around portion of the cabinet is removed.

Figure 2-7. Drive Side View

Figure 2-8. Drive Bottom View
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Mounting Drives (Continued)

Place the drive between a set of brackets and insert screws in the four
mounting holes. Lightly tighten the four screws. If necessary, 1oosen the
mounting bracket screws and adjust the front-to-back position of the drive and
brackets so that the front panel of the drive is flush with the front of the
BASIS 108 cover when it is in place. Move the drive up or down in the bracket
as necessary so that it is centered in the cover opening. Tighten all screws.

After mounting the drives, connect them to the controller card. Your drive
manual should provide the information necessary for this connection. Normally
the controller card for these two drives is located in Slot 6. Figure 2-9
shows a controller card placed in this Slot 6.

Figure 2-9. Drive Controller Card

Drive Checkout

Follow the drive manufacturer's instructions provided in your drive manual for
familiarization and checkout of your disk drives.

2-7



SECTION 3
BASIS 108 OPERATION

BASIS 108 OVERVIEW

The BASIS 108 is a dual processor computer. Both the 6502 and Z-80 micropro-
cessors are supported for full, compatible operation in one computer. All
circuitry except the power supply is located on a single computerboard. In
this section each of the blocks shown on Figure 3-1, BASIS 108 Block Diagram,
are discussed. Detail on system operation is provided. The BASIS 108 schema-
tic and board layout in Appendix K should be referenced while reading this
section. This section will also refer to other sections and appendices in the
manual where further detail can be obtained.

TIMING

System timing is derived from the 14.318 MHz crystal located at A8 on the
computerboard. This signal is divided and further used to generate all re-
maining timing signals except for the 3.5795 MHz Color Reference signal for
the NTSC video output. The 3.5795 MHz signal is obtained from the crystal
located at L17.

Table 3-1. Timing Signals

STGNAL DESCRIPTION

14M Master oscillator output. Used to derive other
timing signals.

™ 7.159 Mhz timing signal.

g0 1.023 MHz Phase 0 system clock. Compliment to ¢1.
Sometimes referred to as ¢ 2 in other literature.

g1 1.023 MHz Phase 1 system clock. Compliment to ¢0.

Q3 General purpose timing signal. Twice the frequency

of the system clocks, but asymmetrical.

Video control and addressing signal are also generated by this circuitry.
Video generation consists of 192 scan Tines on the video screen. These are
grouped into 24 lines of eight scan lines each. Each scan line can display up
to 80 bytes of memory. Fifteen synchronization signals are used. They con-
sist of "H' (horizontal) and "V" (vertical) groups of signals. The HO through
H5 signals are used to define displayed position on a line. The VO through V4
signals are used to define the vertical 1ine position on the screen. The VA
through VC signals are used to define the vertical scan Tine position within
the vertical screen line.
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Figure 3-1. BASIS 108 Block Diagram
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MEMORY

Memory in the BASIS 108 consists of Random-Access Memory (RAM), Read-0Only
Memory (ROM), and 1/0 lTocations. Up to 128k of RAM and 12k of ROM can be
placed on the computerboard. Both the 6502 and the Z-80 can only directly
address 64k of memory. The RAM is divided into two banks of 64k RAM each so
that it all may be used. The system uses sixteen 4164 dynamic RAMs located in
positions C8 - C11, D8 - D11, E8 - El1, and F8 - F11.

Layout

A 64k memory range can be looked at as 256 "pages" with 256 memory locations
on each page. As the processors both use 16-bit addressing, the addresses can
be looked at as two bytes of address information. One byte specifying the
page number and the other byte specifying the location within the page. For
example, page $20 is the 256 memory locations beginning at address $2000 and
ending at location $20FF.

The memory Tayout is shown in Figure 3-2. Here the memory is described by
address ranges. The ranges depict the normal allocation of system memory. A
64k system has memory in Bank 0. With the addition of 64k, to configure a
128k system, Bank 1 also has memory. The RAM memory range $D000 - $FFFF can
be accessed 1ike a 1anguage card. With 128k RAM it appears as if each bank
has a language card. The text and graphics screens are available in Bank O
only.

Addresses Bank 0 Bank 1
Ay [ slpee 1 LC1
SDFFF ~|[ROMp== s i = =
BB __|LCoo |Lcoy  |LCI0 |LCl1
SCOOS - ——m oo o | I/0
$6008 --—---—-
HGR 2

$4008 --—————-
$2000 -—-————— e RAM
POBFE T80 Col|Text2
$0800 -- -

80 Col| Textl
$P408 ---
et Stacko] = Stackl
$0100 -—-——--- R ac
$P00G -——————- ZeroPO] Zrodds

Figure 3-2. System Memory Map
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Bank 0/Bank 1

Soft switches are used to make selection of the Bank 0 or Bank 1 memory areas.
The soft switches allow selection of 8k blocks of memory. One or more of the
blocks may be switched at a time. The Bank Switches are located at addresses
$C060 - $CO6F and are activated by a write operation. A system RESET returns
all regions to Bank 0 active.

Table 3-2. Memory Bank Soft Switches

BANK 0 BANK 1 MEMORY

$C060 $COo61 $0000 - $1FFF
$C062 $C063 $2000 - $3FFF
$C064 $C065 $4000 - $5FFF
$C066 $C067 $6000 - $7FFF
$C068 $C069 $A000 - $BFFF
$CO6A $C06B $D000 - $DFFF
$C06C $C06D $£000 - S$FFFF

Language Card Area

The upper 16k of RAM appears as a Language Card (LC). Soft switches are used
to enable and disable ROM and RAM in this address range. An additional
feature not available with other microcomputers is the ability to disable the
LC soft switches. This prohibits the switching between ROM and RAM space.
The soft switches are effective for whichever banks of memory are selected.
The architecture is such that there are two 4k pages of RAM in the $D000 -
$DFFF memory range.

The LC soft switches do three things: write protect or write enable the LC

RAM; select or deselect RAM read; and select page 0 or 1 for the $D000 - $DFFF
address space.

Table 3-3. LC Soft Switches
RAM selection
$D000 - $DFFF RAM/ROM SELECTION and RAM WRITE PROTECT
Page 0/Page 1

$C080 $C088 Select RAM and write protect it.

$C081 $C089 Select ROM. Two or more successive reads to this address
write enables RAM.

$C082 $CO8A Select ROM. Write protect RAM.

$C083 $C0O8B Select RAM. Two or more successive reads to this address
write enables RAM.
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Language Card Area (Continued

There are two additional soft switches provided for use with this memory.
These switches are used to prohibit the switching between LC RAM and ROM.
Effectively they make the system appear to have no language card area. Writ-
ing to $COOF causes the system not to recognize the $C08X soft switches. If
the write operation is performed when the $D000 - $FFFF RAM range is enabled,
switching back to ROM is impossible until a write is performed to $COOE.
Writing to $COOE or resetting the system causes the $C08X soft switches to be
recognized again.

ROM/EPROM Selection

There are six ROM sockets on the board between locations E1 and J1. These can
be configured to accept 2716 EPROMs or 2513 ROMs (the type supplied by Apple).
As delivered, the system has two 2716s on the computerboard, located in the
sockets F8 and EQ. Thus, the board is configured for use with 2716s. Either
all 2716s or all 2513s must be used. The types cannot be mixed. The Jumpers
used to specify the type of device are located at positions D4 and E1l. Figure
3-3 shows the jumper configurations for 2716 and 2513 operation.

LS00 E4 LS00 E4

LS245 E3 LS245 E3

EPROM ROM
Select Select

Figure 3-3. ROM/EPROM Jumper Positions
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6502

The 6502 is a dynamic microprocessor operating at 1.023 MHz clock rate. It
uses the address and data busses only when the g0 signal is high or active.
When @0 is low, the microprocessor is doing internal operations and does not
need the address and data busses. For further information about the 6502
refer to Appendix E.

2-80

The Z-80 microprocessor is located on the computerboard and is buffered to the
Address and Data Buses. The Z-80 is configured to allow direct execution of
8080 and Z-80 programs and operate under the CP/M Operating system. The
computer supports the 56k CP/M configuration. Further information about the
Z-80 is located in Appendix G.

Timing

The Z-80 is synchronized and phase locked to the 6502 clocks. During the
video refresh period, g1, the 7 MHz clock is divided into three half clock
periods of 135 nanoseconds. The first half-clock is high, the second is Tow,
and the third is high. At the end of the third half clock the signal goes Tow
and remains low until the start of the next ¢1. Thus, the Z-80 clock is low
during all of ¢0 and a small part of g1l. The fourth half clock is normally
563 nsec long. It is stretched by 69 nsec at the end of each video line.
This timing scheme creates an effective Z-80 clock rate of 2.041 MHz.

Each type of machine cycle contains one memory access period during g0. The
read/write signal is synchronized ensuring that the write can only go low
during the time the Z-80 clock is high. Because all address transitions from
the Z-80 occur when the clock is high, they must all occur during ¢1 while the
video update accesses are occurring. Thus, each ¢0 has stable addresses on
the bus for the entire duration of the cycle.

Control

The Z-80 is controlled by write commands to the area of memory that normally
contains peripheral ROM. It is necessary to use write commands to ensure that
the 6502 will not perform two accesses in succession, which would prevent
switching back to the 6502.

When the BASIS 108 power is turned on, the RESET signal forces the Z-80 to the
of f state. The RESET signal is synchronized to the system clock to ensure
that a write operation cannot be interrupted. The Z-80 is immediately placed
in the WAIT mode and remains in this mode until activated.

Upon receipt of a write to the $C100-$C1FF area of memory, the Z-80 is en-
abled. The Z-80 remains in the WAIT mode until one memory cycle occurs with
7-80 address information on the bus. At this point the Z-80 is allowed to run
with no further wait cycles required. Receipt of another write to the $C100-
$C1FF area of memory, by the Z-80, will return the Z-80 to the WAIT mode.
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Address Bus Interface

The 7Z-80 Address Bus interface is constructed such that memory conflicts that
exist between the 6502 based system and the conventions used by the Z-80
microprocessor and CP/M are resolved. There are four switches located on the
computerboard at location G6. Switch 1 when in the OFF position adds $1000 to
the 7Z-80 addressing. This effectively shifts the Z-80 interrupt addresses and
CP/M starting addresses out of the 6502 zero page memory. In addition, ad-
dresses in the $C000-$EFFF memory range are shifted to allow apparent contig-
uous memory for CP/M operation. Table 3-4 shows how memory appears to the yAS
80 versus normal 6502 configuration when Switch 1 is in the OFF position.

Table 3-4. Z-80 vs. 6502 Addressing

Z-80 Addresses 6502 Addresses

$0000-$0FFF
$1000-$1FFF
$2000-$2FFF
$3000-$3FFF
$4000- $4FFF
$5000-$5FFF
$6000-$6FFF
$7000-$7FFF
$8000-$8FFF
$9000-S9FFF
$A000- SAFFF
$B00O- $BFFF
$C000- $CFFF
$D000-SDFFF
$SE000-SEFFF
$F000-SFFFF

$1000-$1FFF
$2000-$2FFF
$3000-$3FFF
$4000-$4FFF
$5000-$5FFF
$6000-$6FFF
$7000-$7FFF
$8000- $8FFF
$9000-$9FFF
$A000-SAFFF
$B00O- $BFFF
$D000- $DFFF
$E000-$EFFF
$F000-SFFFF
$C000-$CFFF
$0000-$OFFF

Note that the Z-80 can address contiguous memory from $0000-$DFFF, without
accessing the 6502's zero page of memory or the peripheral I/0 memory area.

When Switch 1 is turned ON, the Z-80 addresses memory in an unaltered form.
The same as memory appears to the 6502.

DMA

The Z-80 is included in and supports full BASIS 108 DMA daisy chain operation.
When Switch 2 is ON a higher priority DMA device can cause the Z-80 to relin-
quish control of the bus. When -Switch 2 is OFF the Z-80 will not relinquish
control of the bus. The Z-80 is always the lowest priority device.



Interrupts

Interrupts can be recognized by the Z-80 as well as the 6502. When Switch 4
is ON, the Z-80 will respond to interrupts occuring in the BASIS 108. The
interrupt handler routine should not attempt to service the interrupt.
Control should be passed back to the 6502 for processing. The 6502 sees all
interrupts. Passing interrupt servicing back to the 6502 allows the 6502 to
clear itself of the interrupt status.

Switch 3 performs the same function for the non-maskable interrupt.

PERIPHERAL 1/0

Along the front left side of the board are six Peripheral I/0 connectors.
These connectors are used for Peripheral Interface boards designed for the
BASIS 108 or the Apple II computer. Peripheral Board I/0 space has been set
aside for use with each of the six slots and there is also a 2k common area
for use by any of the boards installed.

Each of the slots is numbered, with the frontmost slot being "Slot 2". There
are no slots 0 and 1. Built-in features (language card, parallel printer
port, and serial interface) use the memory space allocated for slots C and 1.

Each of the six 50-pin connectors is individually selected by control circuit-
ry. Table 3-5 provides detail on the signals available at these connectors.

The load drive capability specified is for each slot. The pinout is shown in
Figure 3-4.

Table 3-5. Peripheral I/0 Signal Descriptions

PIN  SIGNAL DESCRIPTION

1 I1/0 SELECT This signal is normally high. It becomes low during ¢0
when a reference is made to $CnXX, where n is the slot
number. This signal will drive 10 LSTTL loads.

2-17 A0 - Al5 The buffered address bus. The address on these pins
becomes valid during g1 and remains valid through ¢0.
These signals will each drive 5 LSTTL Tloads.

18 R/W Buffered Read/Write signal. This signal becomes valid the
same time the address bus does, and goes high during a
read cycle and low during a write cycle. This signal will
drive 2 LSTTL loads.

20 I1/0 STROBE Normally high, this line goes low during ¢0 when the
address bus contains an address between $C800 and S$CFFF.
This signal will drive 4 LSTTL loads.

21 RDY The 6502's RDY input. This signal going low during ¢1

halts the 6502 with the address bus holding the address of
the current location being fetched.
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GND 25 +5V
DMA IN 24 DMA OUT
INT IN 23 INT OUT
NMI 22 DMA
IRQ 21 RDY
RES 20 I/O Strobe
INH 19 N.C.
-12V 18 R/W
-5V 17 A15
N.C. 16 Al4
™ 15 Al3
Q3 14 Al2
o1 13 A1l
USER 1 12 A10
0] 11 A9
Device Select 10 A8
D7 9 AT
D6 8 A6
D5 T A5
D4 6 A4
D3 5 A3
D2 4 A2
D1 3 Al
DO 2 A0
+12V 1 I/0 Select

Figure 3-4. Peripheral Connector Pinout
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Table 3-5.

PIN SIGNAL
22 DMA

23 INT OUT
24 DMA OUT
25 +5 volts
26 Ground
27 DMA IN
28 INT IN
29 NMI

30 IRQ

31 RES

32 INH

33 -12 volts
34 -5 volts
36 7™

Peripheral I1/0 Signal Descriptions (Continued)
DESCRIPTION
Pulling this line Tow disables the 6502's address bus and

halts the 6502.
tor to +5v.

The 1ine is held high by a 1 kOhm resis-

Daisy-chain interrupt output to Tower priority devices.
This pin is usually connected to pin 28 (INT OUT). INT
OUT for slot 7 is connected to the Z-80.

Daisy-chain DMA output to lower priority devices. This
pin is usually connected to pin 27 (DMA IN). DMA OUT for
slot 7 is connected to the Z-80.

+5 volt power supply.
ipheral slots.

3 Amps are available for all per-

System electrical ground.

Daisy-chain DMA input from higher priority devices.
Usually connected to pin 24 (DMA OUT).

Daisy-chain Interrupt input from higher priority devices.
Usually connected to pin 23 (INT OUT). INT IN for slot 2
is connected to the Keyboard Interrupt circuitry.

Non-Maskable Interrupt. When this line is pulled low the
BASIS 108 begins an interrupt cycle and jumps to the
interrupt handling routine location $3FB.

Interrupt Request. When this line is pulled low the BASIS
108 begins an interrupt cycle if the 6502's Interrupt
disable (I) flag is not set. If executed the 6502 will
jump to the interrupt handling routine whose address is
stored in addresses $3FE and $3FF.

When this line is pulled low the 6502 begins a RESET
cycle.

When this line is pulled low the 12k address range of
$D000 - $FFFF is disabled on the computerboard. This line
is held high by a 1 kOhm resistor to +5 volts.

-12 volt power supply, 0.5 Amps is available for all
peripheral slots.

-5 volt power supply, 0.5 Amps is available for all per-
ipheral slots.

7 MHz clock. This signal will drive 2 LSTTL Toads.
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Table 3-5.

PIN SIGNAL
37 Q3
38 g1

39 USER 1
40 %0

41  DEVICE

SELECT

42-49 DO - D7

50

+12 volts

Card 1/0 Space

Peripheral I/0 Signal Descriptions (Continued)

DESCRIPTION

Asymmetrical 2 MHz clock. This signal will drive 2 LSTTL
loads.

Phase 1 clock. This signal will drive 2 LSTTL loads.

When this 1ine is pulled low, all $CXXX address decoding
is inhibited.

Phase 0 clock. This signal will drive 2 LSTTL loads.

This signal becomes active, low, on a connector when the
address bus holds an address between $COn0O and $COnF,
where n is the slot number plus $8. This signal will
drive 10 LSTTL loads.

Buffered bidirectional data bus. The data on this line
becomes valid 300 nsec into ¢0 on a write cycle, and
should be stable no less than 100 nsec before the end of
g0 on a read cycle.

+12 volt power supply, 2.5 Amps is available for all
peripheral slots.

Fach slot is allocated sixteen address locations for its use. Each card can
use these locations as it needs them. Whenever the DEVICE SELECT signal on
pin 41 of a peripheral connector goes lTow, one of the allocated addresses is

being referenced.
lines to determine which of the addresses is being referenced. Table 3-6 list

the address allocations.

The card in that slot can 1ook at the Tower four address

Table 3-6. I/0 Space Allocations

SLOT ADDRESSES

2 $COAQ - $COAF
3 $COBO - $COBF
4 $COCO - $COCF
5 $CODO - $CODF
6 $COEOQ - $COEF
7 $COFO - $COFF

3-11



I/0 ROM Space

Each peripheral slot also has one page (256 addresses) reserved for use by its
ROM. The memory page reserved is $Cn, where n is the slot number. Thus, slot
2 has the address range $C200 - $C2FF for its use. The I/0 SELECT signal for
a slot goes low when a memory reference is made to an address within a slot's
reserved space. Peripheral cards can use this signal to enable their ROMs,
and use the lower eight address lines to address each byte of the 256 bytes.

I/0 Expansion ROM

The 2k memory range from $C800 - $CFFF is reserved for a 2k ROM on a periph-
eral card. This space is available to all peripheral slots, and more than one
card can have an expansion ROM. However, only one expansion ROM can be active
at any time.

When a peripheral card is enabled and a reference is made to the $C800 - $CFFF
memory range the I/0 STROBE signal on pin 20 of the card goes low. At this
time the card can place its expansion ROM on line. The driving routine should
reference address $CFFF as a signal to other cards to relinquish control and
turn off.

I/0 Scratchpad
Each of the slots has eight bytes of allocated RAM. The card in that slot can

use these addresses for temporary storage of data. The addresses are listed
in Table 3-7.

Table 3-7. 1/0 Scratchpad Addresses

SLOT. 2 SLOTe 3 SLOT 4 SLOT 5 SLOT 6 SLOT 7

$047A $0478B $047C $047D $047E $047F
$04FA $04FB $04FC $04FD $04FE $04FF
$057A $0578B $057C $057D $057E $057F
$05FA $05FB $05FC $05FD $05FE $05FF
$067A $067B $067C $067D $067E $067F
$06FA $06FB $06FC $06FD $06FE $06FF
$077A $0778 $077C $077D $077E $077F
$07FA $07FB $07FC $07FD $07FE $07FF

POWER SUPPLY

The BASIS 108 power supply is a switching type supply. It is located in the
left rear of the chassis. Built-in circuitry provides overvoltage and under-
voltage as well as overload protection. Specifications on the supply are
located in Appendix I.
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POWER SUPPLY (Continued)

The supply is connected to the computerbord with a keyed connector. The
connector pinout is shown in Figure 3-5.

Gnd

+5V

12V

Figure 3-5. Power Supply Connector

INPUT/OUTPUT

The BASIS 108 has many Input/Output features. With the exception of the
External I/0 located at computerboard location L13, they are available at the
rear panel. Space is also provided to extend peripheral I/0 card capability
to the rear panel. Figure 3-6 shows the portion of the rear panel devoted to
1/0 connections. The pinout of each connector is shown.

Section 6 of this manual is devoted to the detail of these devices and their
capabilities.
VIDEO

Section 5 of this manual is devoted to the capabilities of the video section.
Figure 3-6 shows the location of the video output connectors.
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SECTION 4
SOFTWARE

OPERATING SYSTEMS

The BASIS 108 runs under the operating systems originally designed for use
with the Apple II computer. Disk Operating System (DOS) 3.3, Apple Pascal,
Pascal IV, and CP/M are the major operating systems that can be used with the
BASIS 108. Basically, any operating system designed for use with the Apple II
and those designed for use with the BASIS 108 can be used.

This section further defines the use of these operating systems and languages.

Compatibility

The BASIS 108 will work with the operating systems and languages designed for
use with the Apple II computer.

Considerations

Most existing operating systems do not know how to handle the built-in and
advanced features of the BASIS 108 system. To allow full use of these fea-
tures it is necessary to modify some operating system and language parameters.

Modifications

Operating system and language modifications are accomplished with the BASIS
BOOTER DISKETTE. This diskette running under the Pascal Operating System
performs upgrades to existing software to take advantage of all BASIS 108 fea-
tures. Full instructions on its use are included in Appendix A. This disk-
ette modifies Apple Pascal, CP/M, Applesoft, and Integer Basic. Pascal IV as
provided by BASIS is fully capable of using all BASIS 108 features.

DOS 3.3

The DOS PATCH program is provided on the BASIS UTILITY DISKETTE. This program
provides an easy method to modify DOS to allow it to accept Towercase entry
and the ability to accept IN#9 and PR#9 commands.

PASCAL

A1l Apple Pascal changes are made using the ZAP program on the BASIS BOOTER
DISKETTE. Full documentation is contained in Appendix A.
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CP/M

A1l Microsoft CP/M changes are made using the ZAP program on the BASIS BOOTER
DISKETTE. Full documentation is contained in Appendix A.
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SECTION 5
VIDEO

VIDEO MODES

The BASIS 108 displays text, and Low Resolution (Lo-Res), Medium Resolution
(Me-Res) and High Resolution (Hi-Res) graphics. When Lo-Res, Me-Res or Hi-Res
color graphics are show on a monochrome monitor they are shown in gray scale.
There are 16 levels of gray scale from black to white. Two memory regions are
used for the display of text, Lo-Res, and Me-Res graphics. Two additional
_regions are used for the display of Hi-Res graphics.

The text screen can display either an 80, or a 40 column by 24 line character
display, depending on the mode chosen. The same memory regions are also used
for the Lo-Res and Me-Res graphics. In the Lo-Res graphics mode a 40 X 48
block matrix is displayed. In the Me-Res graphics mode an 80 X 48 block
matrix is displayed. Lo-Res and Hi-Res graphics are displayed in 16 colors.

Additional memory is allocated for two Hi-Res graphics pages with a resolution
of 280 X 192 dots. High Resolution graphics is displayed in six colors.

The system is provided with a color generation ROM which provides NTSC colors

as listed in Tables 5-2, 5-3, 5-6, and 5-7. The RGB color output is not
changeable.

Video Outputs

The BASIS 108 has three video outputs, Monochrome, NTSC Color, and RGB. Any
combination or all of these outputs can be used simultaneously. Each of these
outputs is described in the follow sections. The rear panel connectors are
shown in Figure 5-1.

Monochrome Video Output

This output should be used with high resolution monochrome monitors with a
video input. This signal is an EIA RS-170 video signal. It does not contain
the NTSC color burst signal which would appear as noise which causes video
degradation on a high quality monochrome monitor. This output is available on
the rear panel from the top BNC connector (B/W).

Color Video Output
This output provides an NTSC color video output for color a video monitor or a

color TV with a video input. This output is available on the rear panel from
the bottom BNC connector (NTSC).
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RGB Video Output

This output provides analog Red, Green, Blue (RGB) and a composite synchron-
ization signal. When used with an RGB monitor this output provides the best
color signal available. The RGB output is available on the rear panel at the
DE-9 connector. The R, G, and B signals are positive, and the synchronization
signal is negative.

RG

Figure 5-1. Rear Panel Video Connectors

TEXT MODE

The text screens are located in memory between addresses $0400 and $0BFF.
This memory area is divided between the two text pages. PAGE 1 is from $0400
to $07FF and PAGE 2 is from $0800 to $OBFF. Selection of the PAGE to be
displayed (1 or 2) is made by means of the soft switches $C054 (PAGE 1) and
$C055 (PAGE 2). The normal BASIS 108 display is 80 columns.

80 Column Operation

A very simple method has been implemented for 80 column display. Static RAM
is placed in parallel with the dynamic RAM on the computerboard. The static
RAM and dynamic RAM are referenced at the same addresses. Soft switches are
used to select which of the RAMs is referenced. $CO0C activates the dynamic
RAM and $COOD activates the static RAM.

These two soft switches are used to switch back and forth between the differ-
ent RAMs. This technique requires that all characters with an even column
number be located in dynamic RAM and that all odd column characters be located
in static RAM. An additional soft switch must be used to produce the actual
80 character display on the screen. $COOB switches the 80 column display on
and $COOA switches it off. The static RAM can still be referenced, write or
read, independently of the 80 column on and off switches.
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80 Column Operation (Continued)

The dynamic memory can be read only during the time when the microprocessor is
not accessing memory. This occurs when the microprocessor's clock pulse is
low (logical 0). At this time screen characters are read from memory. Nor-
mally, in order to display 80 columns on a line, a screen character would also
have to be read while the microprocessor is referencing memory. Since this is
very difficult to accomplish, the BASIS 108 reads two characters simultaneous-
ly. One character is read from dynamic RAM and one is read from static RAM.
These characters are placed in a buffer where they can be further processed
independently of the microprocessor's clock timing.

Software routines in the monitor support normal 80 column operation. Thus,
normal 80 column operation is transparent to the operating system.

40 Column Operation

Generation of a 40 column display is provided to allow use of a TV and for
compatibility with existing software which cannot properly use an 80 column
display. Three options are available for 40 column display. First, the FP80,
TEXT 40 command can be used with the 25-120 monitor. Second, the Tanguage
card area of RAM can be loaded with a 40 column version (25-46) of the system
monitor. Third, a text handling routine outside of the monitor can be imple-
mented. Any of these methods can be used to allow full 40 column operation of
your BASIS 108.

Figure 5-2 is a memory map of the text display area. The map shows the 40
columns and 24 rows as they are displayed in 40 column display mode. To
obtain the address of any byte, add the row and column of the byte in ques-
tion. In the 80 column display mode each of the boxes on this map represents
two characters, one in dynamic memory and one in static memory. The map shows
page 1 addresses, for page 2 addresses add 1024.

Text Soft Switches
Table 5-1 lists the soft switches normally used with the text display. Soft

switches are provided for page selection, 40 or 80 column operation, and
selection of dynamic and static RAM.

Table 5-1. Text Soft Switches

HEX
ADDRESS FUNCTION

$C051 Select text mode

$C054 Select Text Page 1

$C055 Select Text Page 2

$CO0A 80 character display OFF
$C00B 80 character display ON
$C00C Select Dynamic RAM

$CO0D Select Static RAM
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GRAPHICS MODES

Three forms of graphics are supported: Lo-Res, Me-Res and Hi-Res. These
graphics modes and their various options are discussed in the following sec-
tions. Color output is obtained from the NTSC and RGB outputs.

HIGH RESOLUTION GRAPHICS

When the BASIS 108 is in the High Resolution mode it displays dots in a matrix
of 280 dots (width) by 192 dots (height). There are two separate areas or
pages that can be displayed. They are located in memory in the address ranges
$2000 to $3FFF and $4000 to $5FFF. High Resolution graphics can be displayed
in two modes: Full screen graphics (280 X 192 dots) and mixed graphics (280 X
160 dots). When in mixed graphics, four lines of text are displayed on the
bottom four lines of the display. These four lines of text may be either 40
or 80 columns as described in the section under text.

Each dot in the display represents one bit from the display memory. Seven of
the eight bits in each byte are displayed on the screen, the eighth bit
specifies the bit colors, the color of each dot in that byte. On a monochrome
display, each display bit is on when it is a "1" and off when it is a "0".

When displayed on a color screen the position of each display bit is important
to the color being displayed. When a display bit is "1" in an even bit
position, starting with the leftmost edge of the screen being column 0, it can
be displayed as either color 1 or 5 as shown in Table 5-2 or 5-3. When a
display bit is "1" in an odd bit position, with the rightmost edge of the
screen being column 279, it can be displayed as either color 2 or 6 as shown
in Table 5-2 or 5-3.

Colors 3 and 7 in Table 5-2 or 5-3 are obtained when two adjacent bits, and
even and odd, are both "1". Colors 0 through 3 are displayed when the eigth
or undisplayed bit is "0". Colors 4 through 7 are displayed when the eigth
bit is a "1". Thus, the undisplayed bit of a byte changes the color selection
of a byte. The colors described in Tables 5-2 and 5-3 may vary depending upon
the type and quality of video monitor used.

Table 5-2. High Resolution NTSC Colors

COLOR
NUMBER COLOR

Black
Orange
Green
Yellow
Black
Red
Blue
Lilac

NoO o P, wNh O
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Table 5-3. High Resolution RGB Colors

COLOR
NUMBER COLOR

Black
Green

Red

Gold

Black
Light Blue
Magenta
Lilac

~NoopRwNh— O

High Resolution Memory Mapping

Each High Resolution graphics page has 8192 bytes. Each row displays 280 bits
or 7 bits from each of the 40 bytes which make up each row. The least signifi-
cant bit of the first byte in each row is displayed on the 1eft edge of the
screen, followed by the second bit, third bit, etc. The eighth bit, most
significant bit, of each byte is not displayed. Each row shown in Figure 5-4
contains eight lines as shown in Figure 5-3. Thus, 24 rows with eight Tines
each, represent the 192 lines on the display screen. Figures 5-3 and 5-4 show
a memory map of High Resolution graphics page 1. These tables and the
instructions will allow you to locate any address within the mapped area.

To locate the address of any byte in the High Resolution graphics area:

Locate the column and row in Figure 5-3.

Locate the line in Figure 5-4.

Add together the column address, row address, and line address.
The address obtained is that of the byte being located on page 1.
If the byte being located is on page 2, add 8192.

TP wWwn —
° ® o ° °

High Resolution Soft Switches

The soft switches listed in Table 5-4 are used to select the display options
available in the High Resolution graphics mode.

Table 5-4. High Resolution Soft Switches

HEX
ADDRESS FUNCTION
$C050 Select graphics mode
$C052 Select full graphics display
$C053 Select mixed graphics display
$C054 Select Page 1
$C055 Select Page 2
$C057 Select High Resolution graphics
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High Resolution Graphics Map - Part 1

Figure 5-3.
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Figure 5-4. High Resolution Graphics Map - Part 2

LOW RESOLUTION GRAPHICS

In the Low Resolution (Lo-Res) graphics mode the BASIS 108 uses the same
locations in memory used by the Text mode. A 40 X 48 matrix or 40 X 40 matrix
with four lines of 40 column text can be displayed.

Each graphic memory byte is displayed as two colored blocks, not as an ASCII
character. These two blocks are stacked one on top of the other (vertically).
Each half of the byte or nibble is capable of displaying any of the 16 Lo-Res
colors. The lower nibble, least significant 4 bits of the byte, is used to
display the upper graphic block and the value in the upper nibble is used to
display the lower graphic block. Refer to Figure 5-2, Text Memory Map, for
mapping of the Lo-Res graphic area, the addresses used for both are the same.

The soft switches used with Lo-Res graphics are listed in Table 5-5. Tables

5-6 and 5-7 1ist the colors available for use in both Lo-Res and Me-Res
graphics.
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Table 5-5.

Low Resolution Soft Switches

HEX
ADDRESS FUNCTION
$C050 Select a graphics mode
$C052 Select full graphics display
$C053 Select mixed graphics display
$C054 Select Page 1 '
$C055 Select Page 2
$C056 Select Low Resolution graphics
Table 5-6. Low Resolution NTSC Colors
COLOR
NUMBER COLOR
0 Black
1 Magenta
2 Dark Blue
3 Purple
4 Dark Green
5 Grey
) Medium Blue
7 Light Blue
8 Brown
9 Orange
10 Red
11 Pink
e Light Green
13 Yellow
14 Aquamarine
15 White
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Table 5-7. Low Resolution RGB Colors

COLOR

NUMBER COLOR
0 Black
1 Dark Green
2 Medium Green
3 Light Green
4 Red
5 Orange
6 Dark Yellow
¥ Light Yellow
8 Royal Blue
9 Medium Blue
10 Light Blue
11 Agquamarine
12 Magenta
13 Pink
14 Light Pink
15 White

MEDIUM RESOLUTION GRAPHICS

Medium Resolution (Me-Res) graphics displays 80 X 48 or 80 X 40 blocks in 16
colors. It has the same capabilities as Lo-Res graphics, except that the
Static RAM is used for the 80 block wide display. The same conditions exist
for soft switches $CO0A through $CO0D as when they are used in the Text mode.

Refer to the Text Memory Map in Figure 5-2 to locate the address of any byte
in the display. Remember, each column now represents two columns, one each
for the static and dynamic memories being used.

Refer to Tables 5-6 and 5-7 for the colors displayed in Me-Res graphics. They
are the same as Lo-Res graphics colors.

Table 5-8. Medium Resolution Soft Switches

HE X
ADDRESS FUNCTION
$CO0A 80 character display OFF
$C00B 80 character display ON
$CoocC Select Dynamic RAM
$C0O0D Select Dynamic RAM
$C050 Select a graphics mode
$C052 Select full graphics display
$C053 Select mixed graphics
$C054 Select Page 1
$C055 Select Page 2
$C056 Select Me-Res graphics (must be in 80 columns)
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CHARACTER GENERATION

Character generation in the BASIS 108 system is based on a 2532 EPROM. This
EPROM can hold up to five character sets. The character set enabled for
display, is selected by means of soft switches. Four soft switches designated
SWO through SW3 in Table 5-9 are used for selection of the five character
sets. Refer to this table for the switch combinations necessary for the
selection of the available character sets.

Character sets one through three can also be displayed as normal, and inverse
or blinking characters. As shown in Table 5-9, the soft switch designated SW3
can be used to provide the inverse or blinking characteristics of these char-
acter sets. Character set four can display 128 normal, 64 inverse and 64
flashing characters.

Table 5-10 Tists the actual address of the soft switches (SWO through SW3)
used to select the character sets and to change inverse and blinking charac-
teristics.

Table 5-9. Character Set Switches

CHARACTERSET CHARACTERS SWO SW1  SW2 SW3

set O 64 0 0 0 0*
Set 1 128 0 0 1 X
Set 2 128 0 1 0 X
et 3 128 0 1 1 X
Set 4 128+ 1 0 0 X *

* This soft switch, activated with this character mode, reverses inverse and
blinking characteristics.

Table 5-10. Character Set Soft Switches

HEX
ADDRESS FUNCTION
$C000 SW3 Inverse
$C001 SW3 Blinking
$C002 SW2 off (0)
$C003 SW2 On (1)
$C004 SW1 off (0)
$C005 SW1 On (1)
$C006 SWO off (0)
$C007 SWO On (1)
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Character Sets

The BASIS 108 has been delivered with two different character generators. The

2532 EPROM in computerboard position 114 is identified as 46-3 or 46-4 depend-
ing upon the position of it's character sets. Tables 5-11 Tists the character
sets and their positions.

Table 5-11. Character Sets

CHARACTER SET 46-3 46-4
Set 0 Standard Apple II Standard Apple II
Set 1 German ASCII ASCII
Set 2 ASCII German ASCII
Set 3 APL APL
Set 4 Full German ASCII Full ASCII

Character generator 46-3 is installed in systems delivered with the 25-86
System Monitor. On power on, Character Set 2, ASCII, is the selected set.

Character generator 46-4 is installed in systems delivered with the 25-120
System Monitor. On power on, Character Set 1, ASCII, is the selected set.

If either system configuration is used with a version of the BASIS BOOTER

DISKETTE that is different from the one delivered with the system, the German
ASCII character set is selected on power on.
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SECTION 6
INPUT/OUTPUT

SYSTEM 1/0

The BASIS 108 has several built-in Input and Output (I/0) capabilities. De-
tail about these various BASIS 108 I/0 features is covered in the remainder of
this section.

Keyboard interface

Parallel printer interface
Serial RS-232C interface
Cassette recorder interface
External I/0 interface
Three TTL inputs

Four TTL outputs
Loudspeaker output

KEYBOARD

The keyboard provides the user with a direct interface to the computer. This
man-machine interface provides for human interaction with the computer. Oper-
ations requiring data entry or other program control functions are supported.

The keyboard supplied with the BASIS 108 provides many features normally only
available with the addition of add-ons or "EXTRAS". The keyboard contains 100
keys divided into four functional areas. These areas are: A 58 key extended
typewriter keyboard, 9 cursor control keys, an 18 key, full function, numeric
keypad, and 15 function keys. The keyboard layout and, character or code
generated for each key are shown in Figure 6-1.

The keyboard sends the computer information on which key was pressed, as well
as detailed status information about the keyboard. The keyboard is connected
to the computer by a 13 conductor cable terminated with a DB-25 connector on
the computer end.

The keyboard contains a microprocessor which sends key position and status
information to the computer. Circuitry in the computer converts the key
position information to American Standard Code for Information Interchange
(ASCII) codes and function codes. As each key is capable of generating four
distinct outputs (output conditions consisting of lowercase, shift, control,
or control and shift along with the pressed key). Thus, all codes from 0
to 255 can be generated. This allows generation of 128 ASCII codes and up to
128 additional codes. Normally the keyboard is mapped to generate 128 ASCII
codes and 70 function codes (seven of the cursor control keys also generate
function codes). Al1 keys are autorepeat. When a key is depressed and held
down for 0.6 seconds, the code for that key is continuously repeated at a rate
of approximately 18 times per second, as long as the key is held down.
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Table 6-1.

Standard 7-bit ASCII Codes

6 0 0 0 0 1 1
5 0 0 1 1 1 1
BIT 4 0 1 0 1 0 1

oL

3 2 1 0 1 2 3 6 7
ROW

0 00 0 | NuL | DLE | sP 0 p
0 0 O 1 SOH | DC1 ! 1 a q
0 01 2 STX | DC2 " 2 b r
0 0 1 3 ETX | DC3 # 3 c s
010 4 EOT | DCé4 $ 4 d t
0 10 5 ENQ | NAK % 5 e u
0o 1 1 6 ACK | SYN & 6 f v
0 1 1 7 BEL ETB ' 7 g ]
100 8 BS | CAN ( 8 h X
1 00 9 HT EM ) 9 i y
1 0 1 10 LF | suB * 2 j z
1 0 1 11 VT | ESC + - k {
110 12 FF FS ’ < L |
110 13 CR GS - = m >
1 1 1 14 SO RS . > n -
1.%:3 15 SI us / ? o DEL

Since ASCII is a 7-bit code, it has 128 characters (27).
ters are printable, while others are control characters.
these codes are listed in Table 6-2.

Some of the charac-
The definitions for

Many of the original meanings are lost
to antiquity in the everchanging computer and communications fields.
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Table 6-2. ASCII Code Definitions

MNEMONIC  MEANING MNEMONIC  MEANING
SOH Start of Heading DC1 Device Control 1
STX Start of Text DC2 Device Control 2
ETX End of Text DC3 Device Control 3
EOT End of Transmission DC4 Device Control 4
ENQ Enquiry NAK Negative Acknowledge
ACK Acknowledge SYN Synchronous Idle
BEL Bell ETB End of Transmission Block
BS Back Space CAN Cancel
HT Horizontal Tabulation EM End of Medium
LF Linefeed SUB Substitute
VT Vertical Tabulation ESG Escape
FF Formfeed F$ File Separator
CR Carriage Return GS Group Separator
SO Shift OQut RS Record Separator
SI Shift In us Unit Separator
DLE Data Link Escape DEL Delete

Table 6-3. Keyboard Keystrokes

HEX DEC  ASCII KEYS HEX DEC ASCII KEYS

$00 0 NUL Control Shift 2 $18 24 CAN Control X

$01 1 SOH Control A $19 25 EM Control Y

$02 2 STX Control B $1A 26 SuB Control Z

$03 3 ETX Control C $1B 27 ESC ESC

$04 4 EOT Control D $1C 28 FS Control ;

$05 5 ENQ Control E $1D 29 GS Control '

$06 6 ACK Control F $1E 30 RS Control :

$07 7 BEL Control G $1F 31 us Control 3]

$08 8 BS <=

$09 9 HT TAB $20 32 SPACE SPACE

$0A 10 LF Control J $21 33 ! Shift 1

$0B 1 VT Control K $22 34 " Shift !

$0C 12 FF Control L $23 35 # #

$0D 13 CR Control M $24 36 $ Shift 4

$0E 14 SO Control N $25 37 % Shift 5

$0F 15 SI Control O $26 38 & Shift 7
$27 39 ' '

$10 16 DLE Control P $28 40 ( Shift 9

$11 17 DC1 Control Q $29 41 ) shift O

$12 18 DC2 Control R $2A 42 * Shift 8

$13 19 DC3 Control S $28 43 + Shift =

$14 20 DC4 Control T $2¢C 44 7 ”

$15 21 NAK > $2D 45 - -

$16 22 SYN Control V $2E 46 . .

$17 23 ETB Control W $2F 47
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Table 6-3.
HEX DEC ASCII KEYS
$30 48 0 0
$31 49 1 1
$32 50 2 2
$33 51 3 3
$34 52 4 4
$35 53 5 5
$36 54 6 o]
$37 55 7 7
$38 56 8 8
$39 57 9 9
$3A 58 : :
$3B 59 > H
$3C 60 < Shift
$3D 61 = =
$3E 62 > >
$3F 63 ? Shift
$40 64 a Shift
$41 65 A Shift
$42 66 B Shift
$43 67 c Shift
$44 68 D Shift
$45 69 E Shift
%46 70 F Shift
$47 71 G Shift
$48 72 H Shift
$49 73 I Shift
$4LA T4 J Shift
$4B 75 K Shift
$4C 76 L Shift
$4D 77 M Shift
$4E 78 N Shift
$4F 79 0 Shift
$50 80 P Shift
$51 81 Q Shift
$52 82 R Shift
$53 83 S Shift
$54 84 T Shift
$55 85 u Shift
$56 86 v Shift
$57 87 W Shift

~

OZErAceHIOmMMoOOT >N
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Keyboard Keystrokes (Continued)

HEX DEC  ASCII KEYS
$58 88 X Shift X
$59 89 Y Shift Y
$5A 90 VA Shift Z
$5B 91 L Shift 1
$5C 92 \ Control /
$5D 93 ] ]

$5E 94 " shift =
$5F 95 . Shift =
$60 96 Shift Control 6
$61 97 a A

$62 98 b B

$63 99 c C

$64 100 d D

$65 101 e E

$66 102 f F

$67 103 g G

$68 104 h H

$69 105 i I

$6A 106 j J

$6B 107 k K

$6C 108 L L

$6D 109 m M

$6E 110 n N

$6F 110 o 0

$70 112 p P

$71 113 q Q

$72 114 r R

$73 115 s S

$74 116 t T

$75 117 u U

$76 118 Y vV

$77 119 W W

$78 120 X X

$79 121 y Y

$7A 122 z yA

$78B 123 { {

$7¢C 124 | N

$7D 125 ¥ shift {
$7E 126 = Shift |
$7F 127 DEL DELETE



Reset Function

There is no RESET key as such on the BASIS 108. The RESET function is started
when both SHIFT keys and the CONTROL key are depressed together (simultaneous-
1y). When any one of these three keys is released the microprocessor begins a
reset cycle.

Alphalock and Shiftlock

The keyboard LOCK key performs two functions. It places the keyboard in the
Alphalock condition (alpha keys in uppercase) if it is pressed together with
the CONTROL key. If it is pressed by itself it places the keyboard in the
Shiftlock condition (all keys uppercase). The red LED in the LOCK key is
illuminated when the key is active, in a lock condition. If the shift key is
pressed while either lock condition exists, it causes the lowercase character
to be generated for keys that would otherwise produce an uppercase character.
Either Tock condition is removed by pressing the LOCK key.

Interrupt Mode

The keyboard can be used in an interrupt mode. When this feature is enabled
the depression of any key causes the generation of an interrupt (IRQ). The
keyboard interrupt mode is enabled and disabled by writing to soft switches,
one to turn the mode on and another to turn it off. The use of this feature
requires a user software routine. Table 6-4 1lists these locations.

Table 6-4. Keyboard Interrupt Mode Soft Switches

ADDRESS FUNCTION
$C008 Keyboard Interrupt OFF
$C009 Keyboard Interrupt ON

Keyboard Mapping

The data sent from the keyboard to computer for depression of any key repre-
sents which key was pressed and keyboard status. This key position informa-
tion, along with keyboard status, is used to convert the keyboard input to an
ASCII code, 0 to 127 decimal, or a function code.

Using this type of keyboard encoding scheme allows the keyboard to be easily
remapped by simply inserting a new keyboard conversion ROM. The ROM converts
keyboard input to codes contained in the ROM. Table 6-5 1ists information
about this scheme.

Keyboard status consists of information related to the depression of keys.
The Control key, Shift status, any function key, and any key depressed cause
the generation of status information about the keyboard. This information can
be obtained by reading the byte at any of the locations $C008 through $COOF
and looking at specific bits of the input byte. Three other computer status
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Table 6-5. Keyboard ROM

The first two digits of the ROM address are shown in the Left column. The
Last digit of the address is shown across the top of the chart. The keys are
listed in each row with the codes they produce beneath them.

The Llines in each group of addresses relate to the following conditions:

xx CONTROL

xx SHIFT and CONTROL
xx LOWERCASE

xx SHIFT

0 i) 2 3 4 5 6 7 8 9 A B c D E F
F1 F2 F3 F4 FS5 F6 F7 F8 F9 F10 F11 F12 F13 F14 F15

lorg A1l A2 A3 A4 A5 A6 AT A8 A9 AA  AB AC AD AE AF Q0
17 B1T B2 B3 B4 BS B6 B7 B8 B9 BA BB BC BD BE BF 00

OF c1 c2 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>