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EXPANDER Dimensions: 17.5 " wide
4.5 " high
16.75" deep

Shipping Weight: 32 1bs.

Power Requirements 115 VAC, 200 W maximum
Display 24 X 80 characters in black/white;
24 X 40, color mode.

Graphics 72 X 160 in black & white;
72 X 80 in color.,

Video RS-170 composite sync (negative
sync); NTSC color

Memory 64K of RAM: 65,536 8-bit bytes
on S-100 card.

CprU Z80A (3.58 MHz)

I1/0 Ports One serial RS-232C with 25-pin

DB25 connector; 300 and 1200 bps
baud rates.

One parallel port: Centronics
style printer compatible. 8 bits
inport, 8-bits outport with handshaking.

Expansions Internal IEEE-696 standard bus
(S-100) for expansion of memory
or other peripheral functions.

Internal ME-50 bus for expansion
of memory and peripheral
functions (except DMA Masters).






CHAPTER ONE.

UNPACKING AND INITIAL SET-UP

Congratulations. You are now the owner of an Expander(tm)
computer. You have one carton containing an Expander and a
power supply. You will also need: a video monitor and a cassette
recorder, floppy disk(s) or hard disk. For list of compatible

peripherals, see Appendix I.

1. Unpacking the Expander.

The Expander comes in two sections packed inside one carton.
The computer is on top, and the power supply is in a separate box

on the bottom.

a. Open the outside carton and 1lift out the Expander.
Put it on a table or desk which has enough clear area fof you to
work., To ensure proper ventilation, leave at least eight inches
of space between the right side of the computer and the nearest

solid object.

b. After lifting out the Expander, grasp the inmer

cardboard shelf on which the Expander was sitting and pull up.
This may take a bit of wiggling. Open the bottom carton and 1ift

out the power supply and its cord.
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N.B.: Save all packing materials and cartons, for future storage
or in case you ever need to ship your Expander computer and power
supply.

2. Connecting the Power Supply.

With the power supply switch is in the "Off" position, plug

ower supply cord into the "Power" connector on the rear panel,
P PPLlY

The power cable both plugs in and locks on the back of the
computer. To lock it in, depress the left silver tab to the side
of the connector until you hear a click. You can see the
operation of the lock on the cord by looking at it straight on.
Note that when the lock is in the "open" position, the holes on
either side of the cord holder are lined up so that they fit over
the pins on either side of the connector. When locked, the metal
clips click into place over the pins, holding the cord securely
in place. Pressing the red painted end of each locking clip will

unlock the power cable from the Expander.
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3. Attaching the Video Monitor.

Connect the video monitor to the back of the Expander using
a coaxial cable with an "RCA phono" plug connector. The video
monitor can be any standard 60 Hertz /525 line monitor. Use a 75
Ohm coax cable (preferably), and check to see that the monitor
has a 75 Ohm termination. The Expander generates RS-170
compatible video.

After you have attached the monitor, turn on the computer at
the power supply. Also turn on the video monitor if it has a
separate "ON" switch, and ad just brightness and contrast on the
monitor if necessary.

4, Your Living Expander.

The Expander should now exhibit signs of 1life by displaying
a Dot prompt and block cursor at the extreme upper left edge of
the screen. Test this by pushing the red "RESET" button at the
back of the computer. The Reset button must be pressed firmly

until it clicks.

If there are no signs of life, move the TV, open the
Expander by removing the five chrome screws (two on each side and
one at the rear), lift off the plastic cover, and check to see if
the memory card is firmly inserted into its connector at the S100
card cage at the rear of the computer. There should be a gap of
less than 1/16 inch between the card edge and the Expander
chassis. (See also "INSIDE the Expander" in Chapter TII.l).
Replace cover, after you have checked the power supply and video

cable connections.
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If the fan in the computer is not rununing, the computer is
not getting any power. In this case, the circuit breaker on the
back of the power supply should be checked. If the circuit
breaker has been activated, the button in the middle of the
circuit breaker knob will be sticking out. You can reset the

circuit breaker by pushing the button back in.

If you do have a dot prompt and cursor, you can now use the
Monitor routines (see Chapter III: Monitor Routines) which are
automatically available when the Expander is powered up. To use

additional software, you will need to install floppy disk(s) or

hard disk.
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CHAPTER TWO.

INSTALLING TAPE CASSETTE, FLOPPY DISKS OR HARD DISK

1.INSIDE the Expander.

To install a floppy disk or hard disk, and in any case just
to get to know your computer better, you will need to open the

Expander up and look inside.

a. Opening the Expander.

First, power down by turning off the power supply.
Next, remove the five screws in the cover and carefully
lift it off. The plastic cover is flexible and can be eased off

without catching on the keyboard or anything else inside.
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Here’s what you’re looking at:

|
| | )

s

(1) S100 card cage, with four slots.,

(2) The memory board (64K) is in one of the bottom slots.

(3) Main PC board, with Z-80A chip in center, speaker to
right, and ME-50 bus expansion connector to left. If you are a
U.S.A. user of the Expander, you will see the character generator
ROM circuit labeled "U.S. Font" just right of center of the

board.

(4) Other features.

The parallel port cable is attached to the computer at the
far right foreground, and is attached at its other end to the
slot labeled "PARALLEL DATA" in the rear panel of the computer.
The parallel port can be used to attach a Centronics-type printer

or other printer (see Chapter IV: Printer Installation).
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2. Installing Floppy Disk or Hard Disk Controller.

Set your floppy disk or hard disk close to the Expander.
Your S-100 bus floppy or hard disk comes with a disk controller
card which is of the same dimensions as the Expander’s memory

card.

The disk controller card can be installed in any of the four
slots in the S-100 card cage. A convenient arrangement is to
have the memory card or cards on the bottom and the disk

controller card in one of the top slots.

To install a disk controller card, first make sure that the
floppy disk or hard disk is not turned on. At this point, it is
not necessary even to plug it in. The Expander must also be
turned off if you have not done this already. NEVER install or

remove S-100 or ME-50 bus cards with the power on.

With the component side up, hold the metallized edge of the

disk controller card toward you as you are facing the keyboard.

Line the card up with the side card guides, keeping it
level. Then carefully insert the card into (not on top of) the
slots in the side card guides and move the card into the S100 bus
connector slot. Keep pushing firmly until the gold edge contacts
are no longer visible. Check to make sure the card has been
pushed in evenly.

You can now attach the ribbon cable to the disk controller
card (if it is not already attached). Be sure to check that pin

1 of the cable matches pin 1 of the card connector. The pin 1
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end of the disk cable connector may be indicated on a gray ribbon

cable by one red edge. The pin 1 position may also be indicated

on the cable connector itself by a small triangle or other

distinctive mark.

Now that the disk controller card has been installed and the
cable connects the floppy or hard disk to the Expander, you can

plug in the floppy or hard disk. (Don’t turn it on yet).

To test function of the disk, turn on the Expander and the
video monitor. Then turn on the disk and attempt to boot it up

with one of the following letters :

M if you are using Micropolis floppy disks

N

if you are using North Star floppy disks
J (address) of your ROM boot code = Hard disk.
If the disk boots successfully, you will see an appropriate
prompt on the video screen. Owners of CP/M licenses will boot
directly into CP/M, which displays the
AD>

prompt on the video screen.

3. What to Do If Disk Fails to Boot

If nothing happens, turn off the disk, then the computer,
and check the card and cable connections. Then power up again in

proper sequence.
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4, Proper Sequence for Power
s

Computer and Disk Drive(

ing Up and Powering Down
).

Turning the computer on or off while the disk is running may
damage the disk drive or cause you to lose some data. There are

slightly different protocols for floppy disks and hard disks.

Floppy Disks

Turn the computer on before you turn on the floppy disk
drive(s) if computer and disk drives are on separate circuits.

Never leave diskettes in the drives when powering up or down.

With a hard disk, the computer should be kept running until
the disk is off, if they are on separate circuits. Always turn
the computer on before you turn the disk drive on; and turn the

disk drive off before you turn the computer off.

For extra safety when powering down a hard disk, you can
create a special dummy text file called, for example,
"LANDING.PAD". Before powering down use the command "TYPE
LANDING.PAD", then type Control-S to stop the display of the file
in the middle. Now power down. This dummy text file should fill
one entire track, namely about 8K bytes, Using the dummy file
assures that no valuable data will be affected during the
powering down process.

5. Attaching Tape Recorder.

Plug tape cassette recorder into the Phillips standard
connector in the Expander’s rear panel. Turn on computer and

recorder, and use monitor routines (see below) to load and run.
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CHAPTER THREE.

EXP MONITOR ROUTINES

The EXP Monitor program is permanently installed in the
Expander; and can be run as soon as the computer powers on.
These Monitor routines and commands can be used for testing
software or diagnosing hardware, or to change the characteristics

of the system to suit different applications.

1. DUMP:
D <addrl> [<addr2>]

Display memory from <addrl> to <addr2> (if present).

2. ENTER:

E <addr>
{data list(s)>
<{blank line>

Enter into memory starting at <addr>. <data list(s)> are zero
or more lines of data to write to memory. A line of data
cannot extend past column 64 of the display, i.e. data entered
in columns 65 to 80 will be ignored. Lines of data consist
either of hexadecimal numbers optionaly followed by a colon.
If a colon is seen at the end of a value, the value 1is
interpreted as the new address for the location counter.

To exit the enter command, carriage return must be entered at
the start of a new line.

3. JUMP:
J <addr>
Begin execution at <addr>. This is accomplished as though it

were a CALL and if the stack is not trashed the execution of a
RETurn (or equivalent) instruction will reenter the monitor.
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4, TERMINAL:
T
This command causes the monitor to act as a rather dumb
terminal to the host connected to the serial port. The only
baud rate available is 300 bits per second, full duplex.
NOTE: Terminal mode uses these status/control bits
differently, depending on whether the RS-232 Port shorting
plug is placed in Hl (Expander looks like a terminal to RS-232
world) or in H2 (Expander looks like a modem to RS-232). HIl &
H2 are on the Regulator PCB assembly near J4.
If the Expander is acting as a terminal, with the plug in HIl,
the following pin-out is applicable for hooking in a modem:
Expander RS-232 connector | Signal Name |Modem
Pin Number | |Pin Number
1 | Chassis Ground | 1
2 | T D | 2
3 | R D | 3
6 | D SR | 6
7 | Signal Ground | 7
20 | D TR | 20
RS-232 status/control signals on J4 are as shown:
EIA | ETA
control out | status input
———————————————— I e e e e e - ———
Term config.,. DTR (pin 20) | DSR
———————————————— l — e e em = = 2 = . = -
Modem config. DSR (pin 6) | DTR
|
5. Boot Commands for Floppy Disks

NORTHSTAR BOOT: N

This command transfers control to location OE800(hex).
MICROPOLIS BOOT: M

This command transfers control to location OECOO(hex).
REMEMBER: if there isn’t a Micropolis or North Star controller

there, the system will probably crash.
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Cassette Commands.
SAVE:
S <file name> <start_ addr> <end addr>

This command saves a file onto cassette tape. The file 1is
given the name <file name>: only the first six characters are
significant and lower and upper case is equivalent, The data
written to the file are those bytes from <start addr> to
{end addr> inclusive. -

The format of the file is a 13 bytes header followed by its
checksum and then (<end addr> - <start_addr> + 1) bytes of
data followed by a checksun,

The format of the header is as follows:

6 bytes of name, left justified, null padded
1 null

start address (2 bytes - low byte first)
byte count (2 bytes - low byte first)
2 bytes of spare

Pressing the escape key will stop the save but the file will
not be valid and you should not try to load it.

NOTE: The cassette circuitry is designed around the Radio
Shack model CTR-80A Cassette Recorder.

LOAD:

L [<files name> [<load addr>]]

Load a file into memory. If <{file name)> is present, search for

and load this file and if <load addr> is present, use this

value as the load address (not the address in the header).

Pressing escape aborts the load.

NOTE: For most reliable operation set the Play volume level
to between 5 and 8 on the CTR-80A dial.

CATALOG:

C

Catalog prints a list of the files on a tape. Pressing the
escape key aborts this function.
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7. PARALLEL DOWN LOAD:

P

Parallel Down Load allows one computer system to down load
programs or data to another using the Expander parallel port.
The data transfer format provided by the transmitting device
should be as follows:

8 bytes 00h (null)

1 A5h sync character

2 " load address (in hex, low address byte lst)

2 byte count (in hex, low byte lst)

1 checksum for header (adds together address & count,
one byte at a time, ignoring overflow)

data to be transmitted (8 bits/byte, no parity)
checksum for data (calculated as for header)

8. BAUD:
B <(rate_flag>

Selects the baud rate of the serial port, The two avaliable
baud rates are:

{rate_flag> =1 1200 baud
{rate_flag> 0 300 baud

The serial port always uses ! start bit, 8 data bits, no
parity and 2 stop bits.

Even though you can select a baud rate of 1200 baud, the video
driver of the monitor cannot process some characters at this
rate, so 1200 baud should only be used for half-duplex
transmission or printer output.

NOTE: On all monitor commands only the first 64 character
positions of the screen are used. All commands are scanned
directly off of the video memory, so, "what you see is what
you get,"
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9. VIDEO DISPLAY DRIVER:
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The screen driver in the monitor is configured to appear as a
Lear Siegler ADM-3A / TeleVideo 912/920 terminal. Control

codes are as follows:

{control-H> - non-destructive backspace

{control-L> - non-destructive forespace

{control-J> - move cursor down, scroll if at bottom of screen
{control-K> - cursor up, wrap around top of screen

{control-Z> - clear screen

{control-"> - home cursor

{control-I> - non-destructive tab, does not alter any

characters tabbed over (i.e. if inverted mode is
on, characters do not have the hi bit set or if

color mode is on, the color bytes are not

changed)

10. STANDARD ESCAPE SEQUENCES
The escape sequence to position the cursor is:

{ESC>=<row+32><{column+32>

For example, <ESC>=<space> <{space> is row O,

the same as "home cursor".

To erase to end-of-line send:
<ESC>T

To erase to end-of-page send:
CESC>Y

To start inverted (highlighted) printing send:
<ESC>J

To stop inverted video mode send:

<ESC>K

In addition to the standard sequences we have:
To turn color mode on send:

<{ESC>C

column O,

Color mode also may be used for a large-character black and

white display.
To turn color mode off send:

<ESC>0
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To set the "color value" send:

C<ESC>V<color value>

where <color value> is any eight bit value.

To put a character on the screen "as is" send
<ESC>A<data>
where <data)> is any eight bit value which will be placed on
the screen at the current cursor position. The cursor will be
incremented to the next position and if color mode is on, the
color byte of that cell will be set to the current value.
To turn graphics mode on send:
<ESC>G
to turn it off send:
<ESC>N
To diddle a graphics bit send:
<ESC><diddle type><Y coordinate + 32><X coordinate + 32>
where:
<{diddle type> consists of:
- Reset the pixel addressed,

R
S - Set the pixel addressed or
X - Flip the addressed pixel.

The upper left corner of the screen is location x=0,y=0 and
the lower right corner of the screen is location x=159, y=71.
The x and y coordinates are eight bit values. This ESC
sequence addresses the screen similarly to the <ESC>= sequence,
but at the pixel level instead of at the character cell level.
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11 .MONITOR ENTRY POINTS:

The monitor contains the following entry points to allow
access to some of the more important subroutines of the monitor.

address name description

System reentry

OFO00Oh RESET Cold Start, complete reset of everything
OF003h RESTART Warm Start, leave the screen alone

NOTE: During interrupts the monitor ROM is
switched to its upper 2K Byte page. User-
generated interrupt handling routines (i.e.
interrupts generated by VIO & INT lines of
the S-100 or the IRQ lines of the ME-50
bus) may use this same monitor call to
return to the normal state. The monitor ROM
will return to its lower 2K Byte page.

Console I/0

OF006h KSTAT Returns OFF(hex) in A if a character is
available from the keyboard; otherwise it
returns 0 in A

OF009h KBREAD Returns a character from the keyboard in A

OFOOCh PUTCHAR Print the character in C on the video display

Parallel port I/0

OFOOFh PSTAT same as kstat except with parallel port
OF012h PREAD same as kbread " " " "
OF015h POUT same as putchar " " " "

Serial port 1/0

OF018h SERSTAT Serial port status
OFOlBh SERIN Serial port input
OFOlEh SEROUT Serial port output
OF021h SERSEL Select serial baud rate
A == 0 for 300 baud
A == 1 for 1200 baud
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Cassette port I1/0

OF024h CASSTAT Cassette status

OF027h CASIN Cassette input (1 byte at a time)

OF02Ah CASOUT Cassette output (1 byte at a time)

OF02Dh RFILE Read a cassette file.
hl points to the null terminated name of
the file to read or hl == =1 to read "next"

file. If carry flag is set on exit then the
abort key was hit., If zero flag is set then
the checksum was correct.

OF030h WFILE Write a cassette file.
hl points to a header as described under
Save. Address of data and byte count are
read out of the header.

OF033h RBLOCK Read a block of data from the cassette
de contains byte count. hl contains address
of data. If carry flag is set on return
then the abort key was hit. If zero flag
is set on return the check-sum was ok.

0F036h WBLOCK Write a block of data to the cassette
de contains byte count. hl contains address
of data.

0F039h SYNC Cassette sync on header

Initialize cassette stuff for read sync on
tape header. A header consists of at least
64 zero BITS followed by a 0a5h sync byte.
Must be called before RBLOCK and cannot be
called again before calling RTAIL. If

cacrry set on return then abort key was hit.

OFO03Ch WSYNC Cassette write sync.
Initialize cassette stuff for write and
write sync header of 80 000h BYTES and 0Oa5h
sync character. Must be called before
WBLOCK and cannot be called again before
calling WTAIL.

OFO03Fh RTAIL End cassette read.
Stops tape and uninitializes cassette stuff
from read. Must be called after bad call to
SYNC or last call to RBLOCK.

OF042h WTAIL End cassette write.
Stops tape and uninitializes cassette stuff
from write., Must be called after last call
to WBLOCK.
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RE: Cassette Entry Points:

NOTE!!!! NOTE!!!! NOTE!!!! If anyone has set up the interrupt
vectors ! and/or 2 to trap to their own routines BE ADVISED
that the cassette outines reset level one to KTIMER and level

2 to SEINT!! If needed they must be reset after the last call
to RTAIL/WTAIL!!
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12. EXPANDER MONITOR KEYBOARD CODES

This is a chart of EXPANDER Monitor keyboard codes. These
codes are returned by the Expander’s KBREAD routine when a key is
pressed. All codes are hexadecimal. The codes are stored by the

monitor at memory location FE38 (hex).

a. Main Keyboard

KEY Unshifted Shifted Control Control &
"Caps Lock" off "Caps Lock" on Key Down Shift Key Down
ESC 1B 1B 1B 1B
1! 31 21 11 01
2" 32 22 12 02
3 # 33 23 13 03
4 S 34 24 14 04
S % 35 25 15 05
6 & 36 26 16 06
7 7 37 27 17 07
8 ( 38 28 18 08
9 ) 39 29 19 09
0 30 20 10 00
- = 2D 3D 0OD 1D
il SE 7E l1E 1E
[ { 5B 7B 1B 1B
\ 5C 7C 1C 1C
] 1} 5D 7D 1D 1D
TAB 09 09 09 09
q Q 71 51 11 11
w W 77 57 17 17
e E 65 45 05 05
r R 72 52 12 12
t T 74 54 14 14
v Y 79 59 19 19
u U 75 55 15 15
i1 69 49 19 19
o O 6F 4F OF OF
p P 70 50 10 10
@ * 40 60 00 00
RETURN 0D 0oD 0D oD
F2 82 83 02 03
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KEY Unshifted Shifted Control Control &
"Caps Lock" off "Caps Lock" on Key Down Shift Key Down
a A 61 41 01 01
s S 73 53 13 13
d D 64 44 04 04
f F 66 46 06 06
g G 67 47 07 07
h H 68 48 08 08
jJ 6A 4A 0A 0A
k K 6B 4B OB 0B
1L 6C 4C 0cC ocC
s+ 3B 2B 1B 0B
: % 3A 2A 1A 0A
DEL S5F 7F 1F 1F
UP Arrow OB 0B 0B 0B
DOWN " 0A 0A 0A 0A
Fl 80 81 0D 01
z Z 7A 5A 1A 1A
x X 78 58 18 18
c C 63 43 03 03
v V 76 56 16 16
b B 62 42 02 02
n N 6E 4E OE OE
m M 6D 4D 0D 0D
, < 2C 3C 0cC 1C
/7 2F 3F OF 1F
LEFTArrow 08 08 08 08
RIGHT " 0C 0cC 0cC ocC
SPACE 20 20 00 00
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18-Key Keypad Codes

These keys generate the same codes regardless of CAPS LOCK, CTRL, or
SHIFT.

Key Code

0 30

1 31

2 32

3 33

4 34

5 35

6 36

7 37

8 38

9 39

+ 2B

- 2D

* 2A

/ 2F

TAB 09

PRINT 3F

RETURN 0D

NOTE : l1. The division sign on the calculator keypad produces a slash

mark (/).

2. The "PRINT" key produces a question mark (?), for the
"PRINT" statement in BASIC.

THE EXPANDER Owners Manual Monitor Routines III.12



22

CHAPTER FOUR.

INSTALLING PRINTERS AND OTHER PERIPHERALS

The following is a description of the pin-outs for the
serial and parallel ports, and instructions for making up cables
and connectors for some common printers and other peripherals.
Here is the pinout for the serial port. For the standard RS-232
pinout, see Appendix 2.

l. The Serial Data Port.

The Expander’s RS-232 port on the back panel may be used
for a printer, a modem, or other RS-232 compatible peripherals.
See also notes on Terminal Mode under Monitor Routines, Ch.III.

J1l Pinout, 25-pin Connector (DB-25 Female) signals.

Pin # Signal Name EIA Terminal mode Modem mode
1 Chassis Ground CG
2 Transmit Data TD Output Input
3 Receive Data RD Input Output
4 Request To Send RTS +12vV Ne.C.
5 Clear To Send CTS +12V N.C.
6 Data Set Ready DSR Input Output
7 Signal Ground SG
8 Carrier Detect CD N.C, +12V
9 +12 Volts DC +12V +12V
20 Data Terminal Ready DTR Output Input

NCOTES: 1. The modes shown above are set by the position of
the 16-pin shorting plug, i.e. plugged into either
Hl or H2, on the Regulator PCB, next to the 25-pin
RS-232 connector.

2. +12VDC is connected through a 1000 ohm resistor.

3. "n.c." means not connected.

4. Only two baud rates are available: 300 full duplex,
and 1200 baud simplex. Baud rate is selected from
the Monitor using the "B 0" (300 baud), or "B 1"
(1200 baud) commands.

5. In Terminal mode, pin 6 must be positive (RS5-232
logic one) in order to transmit data. In Modem
mode, pin 20 must be positive.
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2.R5-232 Cable for TI-810 or TI-820 Printer

Expander | TI-8190
DB-25 female connector | DB-25 female connector
Pin Number Signal Name | Pin Number Signal Name (if differenc)
0T chassis Grownd 1 1
2 Transmit Data : 2
3 Receive Data : 3
6 Data Set Ready i 6
7 Signal Ground : 7
8 +12 VDC : 8 Carrier Det
20 Data Terminal Rdy: 20
NOTE: 1. This chart assumes that the Expander is configured as
a "Modem", i.e. shorting plug is in H2 on Regulator
PCB.

2. Use all seven wires called for.
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The Parallel Data Port.

The Expander’s parallel data port may be used either to

attach a Centronics—-type printer or to download or upload data

between two Expanders.

The following pinouts are for using a 25-pin connector and

cable.

Pin # Signal Name Direction/type of signal
1 Signal Ground
2 Output Strobe* Output, low active, 1 usec pulse
3 Output Acknowledge Input, Monitor doesn’t test this
bit so user must provide his own
driver if he needs this signal;
use OQutput Device busy.
4 PDO7 Parallel outport, bit 7 (msb)
5 Output Device Busy Input, HIGH=busy
6 PDOO
7 PDO1
8 PDO2
9 PDO3
10 PDO4
11 PDOS
12 PDO6
13 +5VDC Via 470 ohm resistor
14 Signal Ground
15 Input Strobe* Input, low active, edge trig.
16 Input Acknowledge OQutput, HIGH=Expander busy
LOW =ready for input
17 n.c.
18 PDIO Parallel inport, bit 0 (lsb)
19 PDI1
20 PDI2
21 PDI3
22 PDI4
23 PDIS
24 PDI6
25 PDI7 Parallel inport, bit 7 (msb)
NOTES: 1. The Parallel Output and Input Ports have port

address BF(hex).

2. The Status/Control bits, e.g. Output Busy, are part
of input port BE(hex).
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4. The OKI m-80 Series Printer Cable.

DB-25 male connector |36-pin Centronics-style connector
Signal Name Pin Number | Pin Number Signal Name
________________________________ i . - e - - —— = = 8 e = —— . = = = m = e - ——— -
Signal Ground 1 | 14 Signal Ground
Signal Ground 14 | 9 DO 7

DO 7 4 | 1 Input Strobe

Out Acknowledge 3 | 10 Out Acknowledge
Out Busy 5 | 11 Out Busy

DO O 6 | 2 DO O

DO 1 7 | 3 DO 1

DO 2 8 | 4 DO 2

DO 3 9 | 5 DO 3

DO 4 10 | 6 DO 4

DO 5 11 | 7 DO 5

DO 6 12 | 8 DO 6
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5. The Paper Tiger Printer.

Making up a parallel port cable for the IDS 440 Paper Tiger

printer may be done according to the following pinouts:

C exeawrr 0 paper tiger
DB-25 Male Commector | DB-25 Male Commector
signal Name Pin Namber |  Pin Number  Signal Name
_____=======_____ﬂ_ﬁﬂ,,_______==T============ ########### ========
Chassis Ground 1 ] 1 Protective Gnd.
our sts : T 3 Strobex
"""""""""""""""" meg. & omisme
Signal Ground 14 T 7 signal Ground
o6 12 TS T bB 6
bos o T T b s
o4 10 BT bB 4
o3 o T T b3
o2 s T 1 b2
o1 ; LT o5 1
oo 6 LT bso
out Busy s LT BUsY*

Out Acknowledge 3 |
tie to signal ground
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6. Download Cable for Parallel Port

Two Expanders may be connected together by their parallel

ports in order to upload or download data.

Computer #1 | Computer #2
_______________________________ l..._________________._._____.._____.__—
DB-25 male Pin No.|Signal Name |Signal Name | DB-25 malePin No.
| I |
Transmit #1: |[Receive #2:
|

1 & 14 Signal Gnd. | Signal Gnd. 1 & 14

2 Out Strobe | In Strobe 15

4 DO 7 | DI 7 25

5 Out Busy | In Ack 16

6 DO O | DI O 18

7 DO 1 | DI 1 19

8 DO 2 | DI 2 20

9 DO 3 | DI 3 21

10 DO 4 | DI 4 22

11 DO 5 | DI 5 23

12 DO 6 | DI 6 24

[If these below are omitted, cable will be uni-directional from
#1 to #2.]

Receive #1: |Transmit #2:
15 In Stb. | Out Stb,. 2
25 DI 7 | DO 7 4
16 In Ack. | Out Busy 5
18 DI O | DO O 6
19 DI 1 | DO 1 7
20 DI 2 | DO 2 8
21 DI 3 | DO 3 9
22 DI 4 ] DO 4 10
23 DI 5 | DO 5 11
24 DI 6 | DO 6 12
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CHAPTER FIVE

MEMORY MAP AND INTERNAL ADDRESSES

1. Memory Map.

Video RAM &
misc. storage for
monitor
(2K bytes)

| Monitor ROM,

| two 2K byte pages,
| bank switched

| (2K bytes)

| Micropolis Disk Controller
| (1K byte)

Typical location of
CBIOS for CP/M 2.2,
59K configuration

Typical location of
bottom of CP/M CCP,
59K configuration

|

| User allocated area
| approx. 50K bytes
|

|

|

|

| During the 4 Z-80 machine
| cycles after power on,

| or after Manual Reset,

| the Monitor ROM is

| relocated from 0000 to

] O07F¥F, overlaying other

| RAM or ROM in the system
|

| Reserved area for CP/M
| (256 bytes)

THE EXPANDER Owners Manual
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- FFFF (hex)

| F800

| FOOO

| ECOO

E600

| €900

O7FF

Memory Map V.l
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2. Expander Internal I/0 Port Addresses.

Address Input Port Function Output Port Function
BC(hex) Keyboard Matrix Data Keyboard Scan Address &
Bank Switch Port
BD Real Time Clock Count RTC Count Load
BE Status Port Control Port
BF Parallel Data Inport Parallel Data Outport

3.Keyboard Matrix Data (Input port BC).

bit 7 = LOW if one or more keys have been pressed
bits 0-2 = Binary address of keyboard rows
bits 3-6 = Binary address of keyboard columns

NOTE: Normally the keyboard decoding hardware continuously
scans the entire matrix. When a key is pressed the
scanning is stopped with the current key matrix
address available on input port BC.

Execution of an IN BC instruction by the Z-80A will
restart scanning.

4.0utput Port BC Function Selection.

bit 7 Selects between two ports, BOTH on this address:
LOW = Keyboard Scan port
HIGH = Bank Switch port
POWER UP = LOW

5.Keyboard Scan Port

bits 0-2 Binary address of key rows

bits 3-6 Binary address of key columns
Using these addresses, the monitor software can

access an individual key in the matrix.

THE EXPANDER Owners Manual I/0 Port Addresses V.2



30

6.Bank Switch Port

NOTE: All bits on this port have dramatic effects on
hardware, since the Interrupt latch, U2, when set
will swap pages, i.e. switch banks of the Monitor
ROM from lower to upper halves.

It is extremely risky to access these bits except
via existing Monitor routines.

bit 0 = Interrupt Service Done
LOW = normal
HIGH = Resets the Interrupt vector latch, U2, so
that normal operation can proceed. This bit
must be set high, then reset by software
just before returning from an interrupt
handling routine.
POWER UP = LOW
bit 1 = Monitor ROM Bank Select
LOW = normal
HIGH = Override Interrupt swapping of ROM halves
and switch to upper half.
POWER UP = LOW
bit 2 = NOT USED, reserved
bit 3 = Monitor ROM/Video RAM Disable

LOW = normal

HIGH Disable all Expander ROM ane Video RAM;
optionally used by CP/M CBIOS to allow full
64K RAM access by CP/M.

POWER UP = LOW

bits 4-7 NOT USED

7.Real Time Clock Count (Input port BD).

bit 7 = used by Serial Data port as status signal,

e.g. EIA DTR signal, and by cassette port to
indicate correct operation
POWER UP = LOW

bit 6 = RTC Interrupt
LOW = no interrupt present
HIGH = RTC interrupt present/not yet serviced
POWER UP = HIGH
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