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5.7.12 Subroutines for using the MICROCASSETTE DRIVE

MCMTX is the entry point for the subroutine which calls the MTOS functions.
Entry point: WBOOT + 78H

The use of this routine is similar to using a BDOS function call. Full details
are given in the OS reference manual.

5.7.13 Subroutines for the USER BIOS
The BIOS can be extended to include routines which are not supported by CP/M.

Entry Point: WBOOT + 7EH

USERBIOS is the routine which allows USER BIOS entry points to be changed.
The table of entry points is reinitialized if a reset is carried out or the system
is initialized. Thus it is necessary to reload the USER BIOS entry points if any
type of reset is carried out.

The use of the USER BIOS is explained in the OS Reference Manual.
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Appendix A

PX-8 CONSOLE ESCAPE
SEQUENCES

The PX-8 uses a separate CPU to handle the console. Rather than have many
calls to specific routines for particular console functions, the functions are ex-
ecuted by sending a sequence of characters to the console. This appendix deals
with the use of these command sequences. It is also possible to use certain AS-
CII control codes. These are described in Appendix E.

The sequences involve the ESCAPE character ASCII code 27 decimal (1B in
hexadecimal), followed by one or more characters, the values of which deter-
mine the command to be carried out. In the remainder of this appendix the
ESCAPE character is denoted by the letters ¢“‘ESC’’. The ESC code would nor-
mally be used as part of a machine code routine, by using the CONOUT rou-
tine described in section 5.7.3, although they could also be input directly from
the keyboard on the CP/M command line in many cases. Since it may be neces-
sary to enter them from the keyboard, the key sequence is given where this is
possible. The character sequence can also be executed as part of a BASIC PRINT
statement. The BASIC MANUAL contains further information on using the
sequences in BASIC programs. Not all the commands are supported in BASIC
because they interact with the screen editor.
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A-1 Alphabetic Table of sequences

The following table shows an alphabetical list to enable the character sequence
for each command to be found. Notes on the use of the commands and
parameters are given in numerical order following the table. The numerical
values are given in decimal and hexadecimal notation in the table and headings.

Control Code Decimal Hexadecimal Function
ESC “%”’ 27,37 1B,25 Access CGROM directly
ESC 243 27,243 1B,F3 Arrow key code
ESC 246 27,246 1B,F6 Buffer clear key
ESC 163 27,163 1B,A3 CAPS LED off
ESC 162 27,162 1B,A2 CAPS LED on
ESC “C” 27,67 1B,43 Character table
ESC 246 27,246 1B,F6 Clear key buffer
ESC “*” 27,42 1B,2A Clear screen
ESC 245 27,245 1B,F5 CTRL key code
ESC 215 27,215 1B,D7 Cursor find TN
ESC 243 27,243 1B,F3 Cursor key code :
ESC 2 27,50 1B,32 Cursor off
ESC “3» 27,51 1B,33 Cursor on
ESC “=" 27,61 1B,3D Cursor position set
ESC 214 27,214 1B,Dé6 Cursor type select
ESC “P” 27,80 1B,50 Dump screen
ESC T 27,84 1B,54 Erase to end of line
ESC “y” 27,89 1B,59 Erase to end of screen
ESC 210 27,210 1B,D2 Display characters on real screen
ESC 208 27,208 1B,D0 Display mode set
ESC 198 27,198 1B,C6 Dot line write

"ESC 224 27,224 1B,E0 Download user defined character
ESC 213 27,213 1B,D5 End locate
ESC 215 27,215 1B,D7 Find cursor
ESC 176 27,176 1B,B0 Function key code returned
ESC 177 27,177 1B,Bl Function key string returned
ESC 211 27,211 1B,D3 Function key display select
ESC «“C» 27,67 1B,43 International character sets
ESC 161 27,161 1B,Al INS LED off
ESC 160 27,160 1B,A0 INS LED on
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3 Control Code Decimal Hexadecimal Function
r ESC 242 27,242 1B,F2 Key repeat interval time
I‘a ESC 240 27,240 1B,FO Key repeat on/off
ESC 241 27,241 1B,F1 Key repeat start time
I‘3 ESC 244 27,244 1B,F4 Key code scroll
3 ESC 247 27,247 1B,F7 Key shift set
r ESC “T” 27,84 1B,54 Line erase
9 ESC 198 27,198 1B,C6 Line dot draw
r ESC 213 27,213 1B,DS Locate end of screen
. ; ESC 212 27,212 1B,D4 Locate top of screen
I ESC 125 27,125 1B,7D Non secret
a ESC 165 27,165 1B,AS NUM LED off
ESC 164 27,164 1B,A4 NUM LED on
| 5 ESC 199 27,199 1B,C7 PSET/PRESET
ESC 242 27,242 1B,F2 Repeat key interval time
I 3 ESC 240 27,240 1B, Fg Repeat on/off for keys
I ESC 241 27,241 1B,F1 Repeat start time for keys
: ESC “»” 27,42 1B,2A Screen clear
I ESC 151 27,151 1B,97 Screen down
: ESC 209 27,209 1B,D1 Screen display select
I ESC “pP” 27,80 1B,50 Screen dump
; ESC 213 27,213 1B,D5 Screen window end
I ESC “Y” 27,89 1B,59 Screen erase
Q ESC 212 27,212 1B,D4 Screen window top
l ESC 145 27,145 ~ 1B,91 Scroll down
- a ESC 244 27,244 1B,F4 Scroll key code
L ESC 148 27,148 1B,94 Scroll step
a ESC 149 27,149 1B,95 Scroll mode
L ESC 144 27,144 1B,90 Scroll up
Q . ESC 151 27,151 1B,97 Screen down n lines
ESC 150 27,150 1B,96 Screen up n lines
L: ESC 123 27,123 1B,7B Secret mode
L ESC 125 27,125 1B,7D Secret mode cancel
° ESC 214 27,124 1B,D6 Select cursor type
L ESC 209 27,209 1B,D1 Select display screen
2 ESC 211 27,211 1B,D3 Select function key display
L ESC 247 27,247 1B,F7 Shift key set
- ESC 149 27,149 1B,95 Tracking mode
L ESC 212 27,212 1B,D4 Top locate
‘: ESC 224 27,224 1B,EO0 User defined characters
L‘Q
Lﬁ
Il:g
L3 A3
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A-2 Use of the ESCAPE Code Control Sequences

Where numeric codes must be given from the keyboard (shown as n or m in
the escape sequence — these are ASCII codes) the key or key combination giv-
ing that code can be found in the table in Appendix E. Some sequences cannot
be obtained direct from the keyboard. Also some control codes (e.g. CTRL-M
which is equivalent to pressing the RETURN key) will function normally and
so terminate the input.

Example 1 ESC control sequence from the CP/M command line

The following example shows how to turn the cursor off and then back on again
on the CP/M command line.

Press the ESC key followed by the number ¢‘2’’ then press the RETURN key.
The display will show:

A>A[2 RETURN
l’,

A>

with no cursor after the CP/M prompt. To make the cursor display return,
type the ESC key followed by the number ““3’’, The question mark in either
case means CP/M does not understand the command.

Example 2 The Use of the CONOUT routine

The CONOUT routine (section 5.7.3) be used to execute the console ESC se-
quences, for example to change the cursor to non flashing.

LD C.1BH
CALL CONOUT
LD C. D6H
CALL CONOUT
LD C. 01H
CALL CONOUT
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A-3 The ESC Sequences
ESC “%”

Reads the character corresponding to the specified code from the character gener-
ator ROM and displays it at the present cursor position in the currently seject-
ed screen (in the virtual screen for modes 0, 1, and 2, and in the real screen
for mode 3). The sequence is as follows:

Keyboard ESC,%,n
Decimal 27,37,n
Hexadecimal 1B,25,n

The value of n is the ASCII code corresponding to the character to be displayed.
This code cannot be obtained directly from the keyboard.

ESC [ % ’”»”

Clears the currently selected screen and moves the cursor to the home position.
The key or - performs the same function.

Keyboard ESC,
Decimal 27,42
Hexadecimal 1B,2A
ESC '3 ‘2’ b

Turns off display of the cursor. However, the cursor is still present even though
it cannot actually be seen.

Keyboard ESC,2
Decimal 27,50
Hexadecimal 1B,32

The cursor can also be turned on and off by using the CONFIG program.

ESC “3”

Turns on the cursor.

Keyboard ESC,3
Decimal 27,51
Hexadecimal 1B,53

A-5
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ESC €6

Moves the cursor to the specified position on the current screen. In the track-
ing mode, the screen window is moved so that the cursor is positioned at the
screen center if the position specified is outside the screen window. The track-
ing mode is turned on and off by pressing the shift and SCRN keys together,
or by using the sequence ESC 149. The sequence for moving the cursor is as
follows:

Keyboard ESC, =,(m + 31),(n+31)
Decimal 27,61, m+31,n+31
Hexadecimal 1B,3D,m+ 1F,n+ IF

Here, m specifies the vertical cursor position and n specifies the horizontal po-
sition. The value of n should be greater than 1 and less than the screen width
in the particular screen mode being used. The value of m should be greater than
1 and less than the number of lines in the virtual screen.

ESC “C” <character>

Used to select one of the nine international character sets as follows:

The <character> is a letter which corresponds to the character sets of one of
the following countries.

Keyboard Decimal Hexadecimal
US ASCIIL ESC,C,U 27,67,85 1B,43,55
France ESC,C,F 27,67,70 1B,43,46
Germany ESC,C,G 27,67,71 1B,43,47
England ESC,C.E 27,67,69 1B,43,45
Denmark ESC,C,D 27,67,68 1B,43,441
Sweden ESC,C,W 27,67,87 1B,43,57
Italy ESC,C,I 27,67,73 1B,43,49
Spain ESC,C,S 27,67,83 1B,43,53
Norway ESC,C,N 27,67,78 1B,43,4E

This code sequence is equivalent to the BASIC OPTION COUNTRY command.
The “country’’ option of the CONFIG progrm can also be used to change the
full character set.

A-6
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ESC “P”

In screen modes 0, 1, and 2 this escape sequence outputs the contents of the
screen window currently being displayed to a printer in ASCII format. In mode
3 it outputs the contents of the entire physical screen in bit image format. It
duplicates the COPY command of BASIC or screen dump function obtained
by pressing the CTRL and PF5 key.

Keyboard ESC,P
Decimal 27,80
Hexadecimal 1B,50
ESC “T”

Clears the line currently containing the cursor from its present position to the
end of that logical line.

Keyboard ESC,T
Decimal 27,84

Hexadecimal 1B,54

ESC [1 ‘Y’ b

Clears the screen from the current position of the cursor to the end of the screen.

Keyboard ESC,Y
Decimal 27,89
Hexadecimal 1B,59
ESC 123

Causes all characters to be displayed on the screen as blanks (the secret mode).
The secret mode is not active in the System Display.

Keyboard ESC,{

Decimal 27,123

Hexadecimal 1B,7B
WARNING:

You should make sure that a program returns the user to normal non-
secret mode, for example with an error handling routine. If the user is
Dlaced in immediate mode and the secret mode is still active, it is impossi-
ble to know what is happening. Also the reset button on the left of the

A-7
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PX-8 rﬁust be pressed in order to see any printed output except for the
clock on the MENU page and the System Display.

ESC 125

Terminates the secret mode.

Keyboard ESC,¢
Decimal 27,125
Hexadecimal 1B,7D
ESC 144

Scrolls (m — 1) lines starting at line (n+ 1) up one line so that line (n+m-1)
becomes blank. This is done as follows:

Keyboard ESC,GRPH-U,(n — 1),(m)
Decimal 27,144n—1,m
Hexadecimal 1B,90,n—1,m

Numbers specified for n and m must satisfy all of the following conditions.

0= @)1 <®R-D
1 mz= R
(n-1+4m-1) < R

A A

Here, R is the number of virtual screen lines in mode 0, 1, or 2 and is the num-
ber of screen window lines in mode 3.

ESC 145

Scrolls the (m — 1) lines starting at line n down one line so that line n becomes
blank. This is done as follows:

Keyboard ESC,GRPH-I,(n— 1),(m)
Decimal 27,145,n—1,m
Hexadecimal 1B,91,n—1,m

Numbers specified for n and m must satisfy all of the following conditions:

A-8
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0=@m-1)=R-1
1 m < R
n-1+m-1) < P

=
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Here, R is the number of virtual screen lines in mode 0, 1, or 2 and is the num-
ber of screen window lines in mode 3.

ESC 148

In modes 0, 1, and 2 this escape sequence sets the number of lines n which are
moved by one scrolling operation. The actual scrolling is carried out by print-
ing an ESC 150 sequence. The number of lines are set up using the following
sequence:

Keyboard ESC,GRPH-@,(n)
Decimal 27,148,n
Hexadecimal 1B,94,n

The number specified for n must be greater than 1 and less than the number
of lines in the screen window.

This escape sequence does nothing in mode 3.

ESC 149

In modes 0, 1, and 2 this escape sequence determines whether scrolling is per-
formed automatically. The automatic scrolling mode is referred to as the tracking
mode, and the mode in which automatic scrolling is not performed is referred
to as the non-tracking mode. The tracking mode is used unless otherwise speci-
fied. The escape sequence for determining the tracking mode is as follows:

Keyboard ESC,GRPH-K,CTRL-@ for tracking mode
ESC,GRPH-K,CTRL-A for non-tracking mode

Decimal 27,149,0 or 1

Hexadecimal 1B,95,0 or 1

In this sequence, <mode> is specified as either 0 or 1. The tracking mode is
selected when O is specified, and the non-tracking mode is selected when 1 is
specified.

Normally the key or CONFIG command can be used to switch between
the tracking and non-tracking modes.

A-9
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ESC 150

In modes 0, 1, and 2 this escape sequence displays the contents of the virtual
screen containing the cursor after moving the screen window up n lines where
n is the value specified by ESC 148, or 1 if ESC 148 has not been executed.
If scrolling the screen up n lines would move the screen window beyond the
home position, the virtual screen is displayed starting at the home position. The
cursor remains in its original position in the virtual screen.

Keyboard ESC,GRPH-V
Decimal 27,150
Hexadecimal 1B,96

ESC 151

In modes 0, 1, and 2 this escape sequence displays the contents of the virtual
screen containing the cursor after moving the screen window down n lines, where
n is the value specified by ESC 148, or 1 if ESC 148 has not been executed.
If scrolling the screen down n lines would move the screen window beyond the
end of the virtual screen, the screen window is positioned so that the virtual
screen’s last line is displayed in the last line of the screen window. The cursor
remains in its original position in the virtual screen.

Keyboard ESC,GRPH-,(comma)
Decimal 27,151

Hexadecimal 1B,97

ESC 160

Lights the INS LED. It does not put the user in insert mode.

Decimal 27,160
Hexadecimal 1B,A0
ESC 161

Turns off the INS LED.

Decimal 27,161
Hexadecimal 1B,Al

ESC 162
Lights the CAPS LED. It does not set the caps lock key to the on position.

A-10
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Decimal 27,162
Hexadecimal 1B,A2

ESC 163
Turns off the CAPS LED.

Decimal 27,163
Hexadecimal 1B,A3

ESC 164
Lights the NUM LED, but does not set the numeric keypad.

Decimal 27,164
Hexadecimal 1B,A4
ESC 165

Turns off the NUM LED.

Decimal 27,165
Hexadecimal 1B,AS

ESC 176

Returns the key codes of the programmable function keys, and disable the string
printed by them. (from E@ to E9)

Decimal 27,176
Hexadecimal 1B,B0O

run

Eo El E2 EZ E4 ES E6 E7 E8 E9

L S R N N S S N I

[pE1]
ESC CHR$(177)

This ESC code re-enables the programmable function keys so that a string is
printed when they are pressed.

ESC 198

In mode 3, this escape sequence draws a line on the graphic screen using the

A-11
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An example of specification of this sequence as follows draws a line from point

dot pattern specified by the user. No operation is performed when this sequence - 9 (400,18) of the screen to point (18,18):
is executed modes 0, 1, or 2. The elements of the sequence are as follows: an FQ
hid I'"' Decimal 27,198,1,144,0,18,0,18,0,18,170,170,2
Byte 1: Decimal 27 Hexadecimal 1B o - Hexadecimal 1B,C6,1,90,0,12,0,12,0,12,AA,AA,2
Byte 2: Decimal 198 Hexadecimal C6 R l
Byte 3: High byte of horizontal starting position & This command duplicates the LINE command of BASIC, but also allows the
Byte 4: Low byte of horizontal starting position — dots to be inverted (i.e. switch them on if they are off and vice versa), which
Byte 5: High byte of vertical starting position v LINE does not.
Byte 6: Low byte of vertical starting position w I
Byte 7: High byte of horizontal ending position N ESC 199
Byte 8: Low byte of horizontal ending position < This escape sequence sets or re-sets the specified points of the graphic screen.
Byte 9:  High byte of vertical ending position -~ No operation is performed if this sequence is executed in modes 0, 1, or 2..The
Byte 10: Low byte of vertical ending position 7 sequence consists of six bytes as follows:
Byte 11: First byte of mask pattern e
Byte 12: Second byte of mask pattern “ Byte 1: Decimal 27  Hexadecimal 1B
Byte 13: Function < Byte 2: Decimal 199 Hexadecimal C7

Byte 3: Function code (1: PSET, 0: PRESET)
Byte 4: Vertical dot position — nl

Byte 5: High byte of horizontal dot position — n2
Byte 6: Low byte of horizontal dot position

The starting and ending positions are specified as two-byte hexadecimal num-
bers which indicate co-ordinates in the graphic screen. For example, starting
co-ordinates of 400,20 (&HO0190,&H0014) would be specified as follows:

Byte 3: 1 (&HO1)
Byte 4: 144 (&H90)

Numbers specified for nl and n2 must be in the following ranges:

W ddddduovilLuuuLL

Byte 5: 0 (&HO00) Decimal 0=nl=63, 0=n2=<479
Byte 6: 20 (&H14) Hexadecimal 0=<nl=<3F, 0=n2=<1DF
The mask pattern used for drawing the line is specified in bit image format as ESC 208

described in the explanation of the LINE statement in Chapter 4 of the PX-8

BASIC Manual. Calculations for diagonal lines are performed automatically. L‘s; Switches the display mode. Mode specification is as follows:

TTOLO000
—_—————————— ——

Function is specified as a number from 1 to 3 with the following meanings: P L? Mode 0 Dec Hex Mode 2 Dec Hex
-~ ode ode
1: OFF " I—‘; Byte 1: 27 1B Byte 1: 27 1B
2: ON e L ' Byte 2: 208 DO Byte 2: 208 DO
. ”~ Byte 3: 2 2 Byte 3: 2 2
3: Complement > L‘; Byte 4:  nl nl Byte 4  nl nl
. ) > Byte 5: n2 n2 Byte 5: m m
Dot positions corresponding to ¢‘1°’ bits in the mask pattern are re-set (turned > l Byte 6: p p
off) when 1 is specified for the function and are set (turned on) when 2 is speci- < 9
fied. When 3 is specified, the complements of dots corresponding to ““1°” bits L Mode 1 Mode 3
are displayed (ON dots corresponding to ‘‘1°’ bits are turned off, and OFF dots & ? Byte 1: 27 1B Byte 1: 27 1%
are turned on). Byte 2: 208 DO Byte 2: 208 D
) ©y 9 Byes 1 1 Byte 3: 3 3
L—a Byte 4: nl nl
&

A-12
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The meanings of nl, n2, m, and p are as follows: screen, regardless of the position of the cursor or number of lines in the screen

r window.
nl Number of lines in virtual screen 1 3
n2 Number of lines in virtual screen 2 ESC 211
m Number of columns in virtual screen 1 . . . ..
ff 1 key def’ . Th d :
p ASCII code corresponding to desired boundary character Turns on or off display of function key definitions is is done as follows

Decimal 27,211,n

The following sequence selects screen mode 2, sets the number of lines in virtu- Hexadecimal 1B,D3,n

al screen 1 to 10, the number of columns to 20 and “‘ #°’ as the boundary

character. Function key definitions are displayed when 0 is specified for n, and are not

Decimal 27,208,2,10,20,35 displayed when 1 is specified. The default value is 1.

Hexadecimal IB,DO,Z,A, 14,23 ESC 212

In modes 0, 1, and 2 this escape sequence moves the screen window to the top
of the virtual screen containing the cursor. No operation is performed if this
sequence is executed in mode 3. The position of the cursor remains unchanged.

ESC 209

In modes 0, 1, or 2 this escape sequence specifies which of the two virtual screens
is to be displayed. The operation is performed if this sequence is executed in
mode 3. This is done as follows:

OGP ODHD OO &y 9

T T T T e e e e e e e e e e —
TORCVIRY IV BUURCUE VAN VAT VAR VAR VA VAT VAR VAR VARV Y VAT VIR VAR VIRV

Decimal 27,212
. Hexadecimal 1B,D4
Decimal 27,209,n
Hexadecimal 1B,D1,n i ESC 213
w . .
The first virtual screen is selected when 0 is specified for n, and the second vir- In mode.s 0, 1, and 2 this escape sequence moves the screen .w1ndow to thf} en_d
tual screen is selected when 1 is specified for n. If the third byte is not specified - of the virtual screen containing the cursor. No operation is performed it his
the default is 0. c sequence is executed in mode 3. The position of the cursor remains unchanged.
4
ESC 210 e Decimal 27,213
: o , . . ’ Hexadecimal 1B,D5
Displays the specified character in the specified position on the real screen. This -
is done as follows: - ESC 214
Decimal 27,210,x,y,p . In modes 0, 1, and 2 this escape sequence selects the type of cursor to be dis-
Hexadecimal 1B,D2,x,y,p - played. In mode 3 always cursor type 3 is selected. The sequence consists of
- three bytes as follows:
The meanings of x, y and p are as follows:
Byte 1 : Decimal 27 Hexadecimal 1B
X Vertical position (1 to 8) Byte 2:  Decimal 214 Hexadecimal D6
y Horizontal position (1 to 80 decimal, 1 to 50 hexadecimal) Byte3: n

o

P ASCII character code of the Character Generator ROM
Here, n specifies the type of cursor displayed as follows:

-

This sequence makes it possible to output characters to any location in the real

O 6606

Ip

A-14 A-15
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Block cursor, blink

Block cursor, non-blinking
Underline cursor, blink
Underline cursor, non-blinking

W N =0

ESC 215

In modes 0, 1, and 2 this escape sequence moves the screen window to the posi-
tion occupied by the cursor. This sequence does nothing if executed in mode
3. The screen window is positioned so that the cursor is located near its centre.

Decimal 27,215
Hexadecimal 1B,D7
ESC 224

This escape sequence defines those characters corresponding to ASCII codes
224 (&HEOQ) to 254 (&HFE). This sequence consists of eleven bytes as follows:

Keyboard Decimal Hexadecimal
Byte 1: ESC 27 1B
Byte 2: GRPH-0 224 EO
Byte 3:  Character code

Byte 4:  Pattern for dot row 1
Byte 5:  Pattern for dot row 2
Byte 6:  Pattern for dot row 3
Byte 7:  Pattern for dot row 4
Byte 8:  Pattern for dot row 5
Byte 9:  Pattern for dot row 6

Byte 10: Pattern for dot row 7
Byte 11: Pattern for dot row 8

The pattern making up each dot row is specified as the ASCII code equivalent
of the binary number whose ¢“1”” bits correspond to dots which are turned on,
and whose “‘0°” bits correspond to dots which are turned off. For example,
specifying 63 (where 63 is the decimal equivalent of 00111111B) for byte 4 causes
all dots in dot row one to be turned on when the character code specified in
byte 3 is displayed; conversely, specifying 0 (00000000) causes all dots in the
applicable row to be turned off.

A sample definition for character code 230 is shown below:

A-16
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Keyboard ESC,GRPH-0,GRPH-6,CTRL-L,CTRL-L,
CTRL-A,?,CTRL-L, CTRL-R, CTRL-@, CTRL-@

Decimal 27,224,230,12,12,30,63,12,18,0,0

Hexadecimal 1B,E0,E6,C,C,1E,3F,C,12,0,0

The altered code can be seen by pressing GRPH-6.

ESC 240

Controls the key repeat function. This sequence consists of three bytes as follows:

Keyboard Decimal Hexadecimal
Byte 1: ESC 27 1B
Byte 2: CTRL-0 240 FO
Byte 3:  (n) n n

If 0 is specified for n, the repeat function is turned off. If 1 is specified, it is
turned on.
ESC 241

Sets the starting time for the key repeat function. The sequence consists of three
bytes as follows:

Keyboard Decimal Hexadecimal
Byte 1: ESC 27 1B
Byte 2: CTRL-1 241 F1
Byte 3:  (n) n n

The repeat function starting time is equal to n/64 seconds where n is a number
from 1 to 127 (decimal) or 1 to 7F (hexadecimal).

ESC 242

Sets the duration of the key repeat interval. This sequence consists of three bytes
as follows:

Keyboard Decimal Hexadecimal
Byte 1: ESC 27 1B
Byte 2: CTRL-2 242 F2
Byte 3:  (n) n n

The key repeat interval is equal to n/256 seconds, where n is a number from
1 to 127 (decimal) or 1 to 7F (hexadecimal).

A-17
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Sets the arrow key codes. This sequence consists of six bytes as follows: Hexadecimal 1B,F6

eT3
< |_3

ESC 243 . Keyboard ESC,CTRL-6
< | Decimal 27,246

Byte 3: Code for SHIFT + —

Keyboard Decimal Hexadecimal I"3 ESC 247
Byte 1: ESC 27 1B D The ESC 247 code allows the programmer to switch the various shift keys on
Byte 2: CTRL-3 243 F3 [ and off. Thus the numeric key pad can be set on, or the shift key ‘held down’.
Byte 3:  Code for — I"q The key state is set to normal by the user pressing the appropriate key, so it
Byte 4:  Code for « -~y is advisable to program with the possiblity in mind that the key may be reset
Byte 5:  Code for 1 I ) outside program control.
Byte 6: Code for | >
l o The sequence of characters is as follows:
ESC 244 I
o) Keyboard Decimal Hexadecimal
Sets the SHIFT + arrow key codes. This sequence consists of six bytes as I
follows: > Byte 1: ESC 27 1B
| - Byte 2: CTRL-7 247 F7
Keyboard Decimal Hexadecimal I 3 Byte 3: (n) n n
Byte 1:  ESC 27 1B » i ified f d their meanings are as follows:
Byte 2: CTRL-4 244 F4 I /; Numbers which may be specified for n an g
1?
L
L‘?
e

PRTOINOOCOONIINNONSL OO

imal Hexadecimal Shift state
Byte 4:  Code for SHIFT + « Ié?;gﬁag Dec1(1)na e gcma Normal
Byte 5:  Code for SHIFT + % CTRL-B 2 2 SHIFT
Byte 6: Code for SHIFT + | CTRL-D 4 4 CAPS LOCK
CTRL-F 6 6 CAPS LOCK SHIFT
ESC 245 CTRL-P 16 10 NUM
Sets the CTRL + arrow key codes. This sequence consists of six bytes as follows: CTRL-R 18 12 Numeric SHIFT
L,;’ SPACE 32 20 GRPH
Keyboard Decimal Hexadecimal L ” 34 22 GRPH SHIFT
- S @ 64 40 CTRL
Byte 1: ESC 27 1B = L B 66 42 CTRL SHIFT
Byte 2: CTRL-5 245 F5 )

Byte 3:  Code for CTRL + — . . “pr
- f bers other than those above are specified for n.
Byte 4: Code for CTRL + « I.. ) This sequence does nothing if numbers p v

n
-
-

Byte 5:  Code for CTRL + 1 - Lo
Byte 6: Code for CTRL + | ~
-—
-

For further details of the arrow code setting see the OS Reference Manual.

S .
ESC 246 - L?

w

—

Clears the keyboard buffer of all unprocessed input characters.

s (= ‘ A-19
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Appendix B
DRIVE NAME ASSIGNMENTS

The default drive names assigned to the physical drives are as follows:

PHYSICAL DRIVE

RAM disk

ROM 1

ROM 2

FDD 1

FDD 2

FDD 3

FDD 4
Microcassette drive

DRIVE NAME

ol R ReNol -l

The drive assignments can be changed using the CONFIG program described
in Chapter 3.

It is not possible to assign any drive other than the Microcassette Drive to drive
H:, nor is it possible to have the Microcassette drive assigned to any other drive.

wvvwfastio.com
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Appendix C
THE BATTERIES

The PX-8 uses two sets of batteries. The main batteries are used to provide
power for running the PX-8. The back-up batteries hold programs in memory
when the main battery voltage falls below a useable value.

This appendix covers points related to charging, switching off and removing
the batteries, and replacing them.

Some precautions on using the batteries are given in section 2.1.2. To prevent
the batteries running down during transportation or storage, the batteries are
disconnected during shipment. Your dealer will normally connect them and in-
itialize the PX-8. Otherwise follow the procedures outlined in Chapter 2.

C-1 Charging the Batteries

When the main battery voltage falls below a useable value, the message:
CHARGE BATTERY

will appear on the screen. The PX-8 will then use the backup batteries to preserve
the programs and data in memory. If it is convenient to use the AC adapter,
the PX-8 can be used while the batteries are being charged, although they will
take longer to charge.

IF NO DISPLAY IS VISIBLE WHEN THE COMPUTER IS FIRST
SWITCHED ON, the batteries may be discharged. The other possibility is that
the view angle of the LCD screen may be set incorrectly. When the AC adaptor
is plugged in, the batteries may be so low that not enough power is available
to allow the PX-8 to operate and to charge the batteries. In this case no display
will appear. Wait 10-15 seconds and switch the main power on again with the
AC adapter inserted.

C-1
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If the PX-8 is to be left unused for a period of sixth months or more, the bat-
teries should be switched off and disconnected as follows:

!

(V]

The batteries will take about 8 hours to charge if the PX-8 is not in use. To

prevent overcharging the batteries will trickle charge after 8 hours. If the bat-
teries are being charged while the computer is in use, the batteries may not be-
come fully charged. Thus charging should be repeated for at least 8 hours after
a session in which the PX-8 has been used with the AC adapter attached. This
charging should be carried out as follows:

1) Switch the main power switch to the OFF position.
2) Remove the AC adapter plug.

1) SAVE ALL PROGRAMS AND DATA ON TAPE OR DISK. All programs
and data in memory, including the RAM disk and Intelligent RAM Disk
will be lost when the batteries are switched off.

2) Switch the backup battery switch to off.

3) Open the battery cover (Fig. C.1) and unplug the main battery lead.

4) Replace the cover.

3) Replace the AC adapter plug.
4) Charge for 8 hours.

— e/

Underside of the PX-8

C-2 Problems with Recharging.

AOPYOSPOEEOEEOOO

If the PX-8 has been left for an extended period of time, the backup batteries
will continue to be charged from the main batteries. At some stage the voltage
of the backup batteries will reach a level below which it is not possible to restart
normal operation of the PX-8. In this case proceed as follows:

3

1) Charge the batteries with the AC adapter for 10—15 seconds.

2) Turn the main power switch on the side of the PX-8 to the ON position.

3) If normal operation does not occur, open the cover to expose the DIP switch
and 7508 sub-CPU reset switch.

4) Press the sub-CPU reset switch, and the initialization message should ap-
pear on the screen as described in section 2.1.3.

5) If nothing happens at this stage, consult your EPSON dealer.

dd Uvid Voo ooudd oo

Fig. C.1

J J

Backup battery switch

O

C-3 Switching off the Batteries during Extended Storage.

If the PX-8 is not used for an extended period of time the battery charge will
gradually be reduced as the power is used to charge the backup batteries. If
this continues for too long, the battery will become overdischarged. This can
cause deterioration of the battery. In extreme cases, after a very long time, it
can result in the batteries leaking and damaging the computer.

J

TORRY,

4

o

-

L—;

Fig. C.2

C-2 C3
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C-4 Connecting the Batteries after Extended Storage, or
on Purchase.

Connection Sequence:

1) Check that the power switch is set to the OFF position.

2) Turn the PX-8 upside down and find the battery cover position as in fig C.1

3) Remove the battery retaining screw and battery cover.

4) Check the positions of the main battery socket and switch for the backup
battery. (Fig C.2)

5) Insert the battery lead connector into the socket making sure it fits in the
correct way.

6) Press the center of the connector with an insulated implement, such as a
match, to make the connection firm. DO NOT USE an conductive material
as this could short the battery.

7) Set the slide switch to the ON position to connect the backup battery. Again
use an insulated instrument to do this.

8) Install the battery cover and tighten the retaining screw, taking care not to
trap the battery leads.

9) Initialize the PX-8 as outlined in Chapter 2 section 2.1.3

C-5 Replacing the Main Battery

The main battery is expected to have a life of 3-4 years, depending on the type
and frequency of use. If the “CHARGE BATTERY’’ message comes up fre-
quently at this time, the main battery needs replacing. Consult your EPSON
dealer for a replacement battery. If you are unsure about any part of the fol-
lowing procedure, please ask your dealer to change the battery for you.

To change the battery proceed as follows:

1) SAVE ALL PROGRAMS AND DATA ON TAPE OR DISK. All programs
and data in memory, including the RAM disk and Intelligent RAM Disk
may be lost when the batteries are changed.

2) Leave the PX-8 switched on until the “CHARGE BATTERY”’ message
comes up, i.e. the main battery becomes discharged.

3) Turn the main power switch on the side of the PX-8 to the OFF position.

4) Open the battery cover. Remove the lead to the main battery, and dispose
of the battery in a responsible way. Do not puncture the battery or throw
it onto a fire or into water. Do not attempt to take the battery apart.

5) Do NOT switch the backup battery switch to OFF.

C-4
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6) Plug in the lead from the new battery.

7) Press the reset switch on the left side of the PX-8 while switching the main
power switch on. Then release the reset switch. This should be done on replac-
ing the battery and not left until it is necessary to use the PX-8.

8) The supplied battery will only be partially charged and may become com-
pletely discharged if it is not charged immediately after replacement. There-
fore, charge the battery following the procedure in section C-1, even though
the “CHARGE BATTERY’’ message may not be displayed.
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Appendix D

KEYBOARD LAYOUTS BY

COUNTRY

1) ASCII
sT0? €sc PAUSE _ wep el vz w3 Pea prs_ | Lo CAPS
53 nom { } SCRN || c8
ti] C O 1 1 T s el ey
! i # $ % & ’ { ) — = . HOME
1 2 3 4 5 6 7 8 9 0 BS
4 S 6 *
mwil ajw E R T Y u I (o] P @ - 4 -
1 ]
em Al sio|lrlefnul|d]k|erL 1 weronw N
0
SHIFY z X (o] \" B N M < > SHIFT NUM
. GRPH
cAPS
LocK CTRL
2) France
s10P esc PAUSE HELP 61 oF2 PE3 Pra pry | 1 oA
H 3 wum > $ SCRN (i CLR
o I I I 1 I S " < i ws {| pel
1 2 3 4 5 6 7 8 9 0 o - + || Mo
& é i . { § & ! ¢ a V| — BS
4 5 -] -
TAB || A 4 E R T Y ¥} | (o] P A L + hd
1 2 3 * o/ *
e || Q S D F G H J K L l.‘° RETURN .
° . ?
SHIFT w X [od \" B N ? / + SHIFT NuM
, : : = GRPH
cAPS
ol TRt
D-1
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AL

VOO GG EFOOGHEOS

{
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v

VUL UOUUY

J

\
i
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: A A S ,
VO OULIUVIVJIYJJY
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o

J
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3) Germany
SToP esc PAUSE  wep [ Pr1 I 2 I I PFe #fs 7% FNL;'M‘ > . scan || ctR
I T o < # s || oeL
! " § $ % & / ( ) = ? * . || Hove
1 2 3 4 5 6 7 8 9 0 3 + 8BS
5 6
meilQ|WI[E|R| Tz ul o : of «f+h -
1 2 3 .« 7 B
CTAL A S D F G H J K L (o] A RETURN A
]
SHIET Y X C \Y B N m ’ - ? SHIFT ::;:
s ¢TRL
4) England
stoP £sC PAUSE HeLp 3 Pz PF3 e | % :::IS ¥ ] SCRN CLR
B I I I I e ws || oL
] - £ s % & . ( ) — = ~ o || Home
1 2 3 4 5 6 7 8 9 0 A 8s
5 6 A
e Q| W E R T Y U | 0 @ - 3 -
1 3 + |
CTRL A S D F G H J K L . RETURN ‘\
[}
SHIFT r4 X C \Y B N L] < > ;' SHIET ::x.
e cTRL
5) Sweden
[Cstor_] esc PAUSE HELP 1) 2 3 e vy | L) caes
H I——r—— E3 mm > || scan [{ cr
I T I I I “,_w]':’ - <Y s | om
! - # ot % & / ) = ? E . HOME
1 2 3 4 5 6 7 8 9 0 + 8S
4 5 6 + -
TAB Q w E R T Y U I [o] P Al + 3 -+
. 1 2 K I )
CTRL A S D F G H J K L (o] A || . reTure *
° T NUM
SHIFT 4 X[ C v B N[ M R SHIFT chpH
e
D-2
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o Irﬁ
-3
- I : 9) Ital
6) Denmark - I 3 ) Italy
- 3
[svor ] [ esc PAUSE e P = o e e I%ﬁ::ﬂs > = SORN e - I STOP. [ esc PAUSE HELP " PF1 " Prz H PF3. H PFa “ PES. I%E‘l}s 3 N g pope
COC T 1 T 1 0 5w | 210 |l o - | ) ! o |l e |l mws | o
" ! i # $ % & ! ( ) — = \ HOME
! # $ % & / { ) = ? B HOME - i +
1 |23 alslel| 7] 8]|olof+]E] *|e ,,,ID 1234567485960-/\ 8
4 3 6 + - A V]
milQlWIlIE|R|ITIY U]t |o|P) A+« } = G; mel Q)W ENRITIY UL IO)PH o« |+
S * I an | Al so|rla|nl o k| ] * 1 e |0
CTRL A S D F G H J K L & & RETURN " ;} Q : . .
ol . . > I o < > ? NUM
SHIFT Z{xfcpv|s|NIml}" o SHIET ::xl - : SHIFT zZgxycpviyBj| NjMy i / SHIFT oRPH
CAPS
fl::: CTR - I . j Lock CTRL
I \
- 3
-
Norwa I
7) y - | 3
(S ] [T aver v v Wi e wa s | ews = -~ 3
CIC T T T T 1 T 1 8% |2 |oi5a "/l
! " # Jol % & / { ) = ? £ . HOME C, ;
1 21 3]l 4]s5|6es 71 8] 9o+ BS I )
Y S G B et P
milo|lw|EeE|rRTlY[U[ 1 loldP{ AR|«as | = I
1 2 3 * N
em Al s{DIFlG | HfI| K| L] 6| & newm | * - I E
off . N 2 -~
SHIFT z X[ c \Y B N[ m ’ : - SHIFT (':::‘ w/ I a;
caps CTRL C ﬂ’;
LOCK I
. &b
8) Spain - I >
- 15
i sToP } i £5C luml “m][ i I oz I o3 I ra I s ig'i:: - ] sean || cum A I
EE " i O ms || e -~ A
1 "o s & { Y- =1 - 4 | rome ~ I -
1 23] ajsfelz[8jfjofo]-|n~r B -1
4 5 6 . - | .
- 3 -
mfial|wlEeE]|]Rf|T|Y]uU | ol P o - 5
1 2 3+ * i -
CTAL A S D F G H J K L X . RETURK o
; : N -~ ;
o< > 2 NuM s
SHIFY 4 X C \"} B N M : SHIFT
. . / GRPH - l;
aars o el
.
\ = J w/ | ’3
| D-4
L
w | -
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Appendix E

ASCII CODE TABLE AND INTERNA-
TIONAL CHARACTER SETS

E-1 ASCII codes and setting international character sets

Since a computer and its associated peripheral devices are essentially numerical
machines, in order to produce ‘“human readable’’ output, either on a screen
or printer, there has to be a code relating the alphanumeric characters to the
numbers the computer uses. This code has been standardised so that different
computer, printers etc., produce the correct output. The standard is called the
ASCII code. The letters ASCII (pronounced ASKEE) stand for American Stan-
dard Code for Information Interchange. There are of necessity slight differ-
ences when dealing with country to country variations. The table in this appendix
shows the standard ASCII character set for the PX-8. This can be changed to
display characters from a number of different countries in two ways.

i) The keyboard layout can be changed using the DIP switch 4 as shown in
section 2.1.2. If the layout is changed in this way, the legend on the key-top
may not correspond to the character obtained when the key is pressed. For
example if the French keyboard has been set up using the DIP switch when
the keyboard legends are ASCII, numbers can be obtained by pressing the
SHIFT key as well as the numerical keys. The unshifted keys will give a
different output. The layouts for the different keyboards are shown in Ap-
pendix D.

ii) The characters corresponding to certain ASCII codes can be changed by
using either the CONFIG program, or the ESC code sequence ESC C
< character >, where the < character > used decides the country. The codes
whose characters are changed is shown at the end of this appendix. When
this method is chosen to change the character set, the keyboard layout does
not change. It is also possible to obtain Italian and Spanish characters by
this method. It is not possible for the keyboard layout to be changed to
that either of these countries using DIP switch 4.
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E-2 Other information in the ASCII code table

The table in section E-4 contains the complete ASCII codes. Some of these are
control codes which are used in controlling other devices, or the console. They
have names which reflect their historical use. Some other manuals may refer
to them under these names.

The table also contains information on how to obtain some of the non-printable
characters and also the graphics characters. THIS TABLE HAS BEEN MADE
FOR THE ASCII KEYBOARD AND MAY NOT BE COMPLETELY COR-
RECT IF THE LEGENDS ON THE KEYS ARE SET FOR ANOTHER LAY-
OUT. Consult Appendix D to see the physical position of the graphics characters
on the keyboard. The graphics keys do not change if the layout changes for
alphanumeric keys.

E-3 ASCII codes with printers and other communication

In communicating with another computer or a printer, ASCII codes are sent.
The characters displayed depend on the interpretation of the two computers.
For example suppose the TERM program is being used with two PX-8 com-
puters one of which is set to display standard ASCII and the other the English
character set. If the ASCII code 35 is sent from the first (standard ASCII) to
the second computer (English), the character ¢‘ #°’ would be displayed on the
screen of the first computer but a ‘“£”’ character on the screen of the second.

Similarly a printer has a means of deciding which character set should be print-
ed as the ASCII code can be interpreted in different ways. If the character sets
are different, the output on the printer will differ from that displayed on the
screen.

E-4 Graphics and user defined characters

In addition to the standard ASCII character set, the PX-8 has a number of graph-
ics characters. It is also possible to define some codes to correspond to charac-
ters which can be designed by the user. An explanation of these User-Defined
characters is given in Appendix H of the BASIC Reference Manual.

In order to obtain a printout using these characters, the printer has to contain
the characters in its character set. Some EPSON printers have the PX-8 graph-
ics characters included in their character set, or can be modified by an EPSON
dealer to include them. It is also possible for some these characters and the screen
dump must be carried out from screen mode 3, so that a bit-image of the charac-
ters are obtained.

E-2
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| .
KEYSTROKES(ASCII i

HEX DECIMAL CHAR to obtain the charactzzr - r? HEX DECIMAL CHAR tt')( ilf;r? ?flf: ?::\Aa?a((::ltlér
00 000 NUL CTRL-@ i r"': 2E 046 .

01 001 SOH CTRL-A = ! a oF 047 /

02 002 STX CTRL-B o ["" 30 048 0 NUM-M
03 003 ETX CTRL-C: STOP > 31 049 1 NUM-J
04 004 EOT CTRL-D bt I 32 050 2 NUM-K
05 005 ENQ CTRL-E =) 33 051 3 NUM-L
06 006 ACK CTRL-F e 4 | 34 052 4 NUM-U
07 007 BEL CTRL-G S 35 053 5 NUM-I
08 008 BS CTRL-H; BS b | ' 36 054 6 NUM-O
09 009 HT CTRL-; TAB oy 37 055 7

0A 010 LF CTRL-J - | a8 056 8

0B 011 vT CTRL-K; HOME o |2 39 057 9

oc 012 FF CTRL-L; CLR - | : 3A 058 .

oD 013 CR CTRL-M; RETURN o by 38 059 :

OE 014 %) CTRL-N - | 3c 060 <

OF 015 s CTRL-O o> by 2D 061 -

10 016 DLE CTRL-P - | 3E 062 >

11 017 DC1 CTRL-Q w1y aF 063 ?

12 018 DC2 CTRL-R; INS hed I 40 064 @

13 019 DC3 CTRL-S; PAUSE ey a1 065 A

14 020 DC4 CTRL-T hid I 42 066 B

15 021 NAK CTRL-U ey 43 067 c

16 022 SYN CTRL-V hid | a4 068 D

17 023 ETB CTRL-W ey 45 069 E

18 024 CAN CTRL-X ' l 46 070 F

19, 025 EM CTRL-Y e Ty 47 071 G

1A 026 suB CTRL-Z L : 48 072 H

1B 027 ESC CTRL-[; ESC e 49 073 i

1c 028 FS CTRL-\; ” L 4A 074 J

1D 029 GS CTRL-I; [ e | 4B 075 K

1E 030 RS CTRL-A; [t he | ac 076 L

1F 031 us CTRL-/; e -7 4D 077 M

20 032 SPACE e | 4E 078 N

21 033 ! [ e 4F 079 )

22 034 2 L 50 080 P

23 035 # e D 51 081 Q

24 036 $ [ 52 082 R

25 037 % e 53 083 s

26 038 & L 54 084 T

27 039 . e 55 085 u

28 040 ( l 56 086 v

29 041 ) e 57 087 w

2A 042 * L 58 088 X

28 043 + €,y 59 089 Y

2C 044 , L,) 5A 090 z

2D 045 _ & I 58 091 [

E-3 z L E-4
R
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KEYSTROKES(ASCII)

ChhPDFE -w

HEX DECIMAL CHAR to obtain the character
5C 092 AN

5D 093 1

5E 094 A

5F 095 —

60 096

61 097 a

62 098 b

63 099 c

64 100 d

65 101 e

66 102 f

67 103 g

68 104 h

69 105 i

6A 106 j

6B 107 k

6C 108 I

6D 109 m

6E 110 n

6F 111 [}

70 112 p

71 113 q

72 114 r

73 1156 s

74 116 t

75 117 u

76 118 v

77 119 w

78 120 X

79 121 y

7A 122 z

7B 123 {

7C 124 i

7D 125 ]

7E 126 -

7F 127 DEL

80 128 + GRPH-S
81 129 - GRPH-X
82 130 T GRPH-W
83 131 1 GRPH-D
84 132 + GRPH-A
85 133 - GRPH-T
86 134 ! GRPH R
87 135 r GRPH-Q
88 136 1 GRPH-E
89 137 - GRPH-Z

E-5
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KEYSTROKES(ASCII)

HEX DECIMAL CHAR to obtain the character
8A 138 A GRPH-C

8B 139 GRPH-J

8C 140 L GRPH-F

8D 141 - GRPH-G

8t 142 i GRPH-H

8F 143 - GRPH-Y

90 144 b=} GRPH-U

91 145 * GRPH-I

92 146 " GRPH-O

93 147 » GRPH-P

94 148 * GRPH-@

95 149 & GRPH-K

96 150 = GRPH-V

97 151 + GRPH-,(comma)
98 152 w GRPH-M

99 163 ! GRPH-N

9A 154 x GRPH-B

9B 155 1 GRPH-;{semi-colon)
aC 156 L GRPH-. (fult stop)
aD 167 X GRPH-:{colon)
9E 158 + GRPH-/

9F 159 + GRPH-L

AOQ 160

At 161

A2 162

A3 163

A4 164

A5 165

A6 166

A7 167

A8 168

A9 169

AA 170

AB 171

AC 172

AD 173

AE 174

AF 175

BO 176

B1 177

B2 178

B3 179

B4 180

B5 181

B6 182

B7 183

E-6
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HEX DECIMAL |  CHAR 10 obtaln the charaster
B8 184

B9 185

BA 186

BB 187

BC 188

BD 189

BE 190

BF 191

co 192

c1 193

c2 194

c3 195

c4 196

c5 197

(o] 198

c7 199

cs 200

(of:] 201

CA 202

cB 203

cc 204

cD 205

CE 206

CF 207

DO 208

D1 209

D2 210

D3 211

D4 212

D5 213

D6 214

D7 215

D8 216

D9 217

DA 218

DB 219

DC 220

DD 221

DE 222

DF 223

EO 224 Af GRPH-0
E1 225 Uger GRPH-1
E2 226 defined GRPH-2
E3 227 haract GRPH-3
E4 228 characters GRPH-4
E5 229 | GRPH-5

E-7
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KEYSTROKES(ASCII)

HEX DECIMAL CHAR to obtain the character
E6 230 GRPH-6
E7 231 GRPH-7
E8 232 GRPH-8
E9Q 233 GRPH-9
EA 234 GRPH--(hyphen)
EB 235 GRPH-A
EC 236 GRPH-[
ED 237 GRPH-\
EE 238 GRPH-]
EF 239 GRPH + SHIFT —]
FO 240 CTRL-O
F1 241 CTRL-1
F2 242 User CTRL-2
F3 243 defined CTRL-3
F4 244 characters CTRL-4
F5 245 CTRL-5
F6 246 CTRL-6
F7 247 CTRL-7
F8 248 CTRL-8
F9 249 CTRL-9
FA 250 CTRL--(hyphen)
FB 251 CTRL-;{semicolon)
FC 252 CTRL-:{colon)
FD 253 CTRL-,{comma)
FE 254 CTRL-.(full stop}
FF 255 X
E-8



http://www.fastio.com/

Appendix F
MEMORY MAPS

E-5 INTERNATIONAL CHARACTER SETS

Differences between the USASCII character set and the character sets of other
countries are as shown below.

by by U U U U U O LW

t . .
1Y) Uniited France |Germany|EnglandDenmark] Sweden | Italy | Spain |Norway G
Dec. Cod States
ec. Lode @ ROM RAM
35 # # # £ # # # f& # » 0000H Starter g?gg System area
36 + * % A + $ =] % k i e I Interrupt processor
< : Menu
L] 5 I:] 2 E »
64 @ = E IE & & @ e | System Display
91 L = ) L fE = - ! e e ) Relocator
92 = & e & P & ; | a BDOS
- - p - c, - Pre BIOS _Post BIOS
93 ] % U ] & & & 2 & I .
94 - - O 0 ~ s O - I 4 BIOS
96 « « « < & & " N & @ I ;
) Screen processor
123 < & & L ® & = * &, 7 MTOS A
124 B ERR v | & | & | B | c | 5 MCT MIOS
N 3 ~ 2 & - 2 (d . CCPD
125 > & U - = : | Resident
- S ) oS RBDOSD
126 - ? ‘v - : I RSYSPR
c;/ l ? System SYSAR1
& -2 parameters | SYSAR2
I SYSAR3
P A 7FFFH
o -
g
3y | ) *1: This area is relocated from ROM by the ccp
-~ l relocator. RBDOSD
AN ; Its starting address in RAM is determined by RBIOS1
- 1 the size of the RAM disk and User BIOS RAM DISK
Al - 3 areas.
- I *2: The size of the RAM disk and User BIOS ECOOH User BIOS
i) areas can be changed with the CONFIG RRSYSPR
v ’ command. System parameters *3
L —*;J *3: This area is relocated from ROM by the relo- RSYSAR1, 2, 3
oL v cator. Its starting address is predetermined. Svstem area
— "’;) *4: CCP starting address should be above 8000H. Y
72 ) S FCB, BUF, STACK
5 Y
E-9 F-1
6/ /3/
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il

E-5 INTERNATIONAL CHARACTER SETS Appendix F

l’ . 4
o
Differences between the USASCII character set and the character sets of other r M E MOR Y m P S
countries are as shown below. o rQ
ount: . - r
i LSJ:“::g France [GermanylEngland Denmark Sweden | [taly Spain |Norway 6 ro
a .
Dec. Code a B ; ROM RAM
35 # # # £ # # # fe # I 0000H Starter 0000 System area
36 & 3 % + $ o ¥ ¥ f] e I 5 Interrupt processor 0100
__ . Menu
4 @ B % @ £ = @ @ E J a
6 Q\ | - System Display
< 2 - 2. = F .
91 L ! L 13 & I it ol A Relocator
92 - & N & & ) # & -~ | » BDOS
93 ] = 5 ] P A ‘. A e I : Pre BIOS Post BIOS
94 ~ ~ O 0 ~ - U - | 2 BIOS
96 < =] ¢ | & | e < | v
- = Screen processor
123 < & d L - _ e I ) MTOS TPA
1 24 : CJ él : o [ D= [ b4 a L. ? MCT MIOS
125 > | & | o | o3 | a | & | ¥ | & | Resident | CCPD
126 | ~ g |~ alo] s [ ~Ta | os | RB0OSD
" RSYSPR
e LL‘; System SYSAR1
e ﬁ parameters SYSAR2
l SYSARS3
ol TFFFH
ol
" L ﬂ *1: This area is relocated from ROM by the cce
= relocator. RBDOSD
- L Q Its starting address in RAM is determined by RBIOS1
-~ the size of the RAM disk and User BIOS RAM DISK
-~ I: areas.
- I *2: The size of the RAM disk and User BIOS gCooH User BIOS
a Loy areas can be changed with the CONFIG RRSYSPR
- l command. System parameters *3
C; - *3: This area is relocated from ROM by the relo- RSYSAR1, 2, 3
L cator. Its starting address is predetermined. System area
—~ L—  #4 CCPstarting address should be above S000H. Y r
L4 L FCB, BUF, STACK
~ L FFFFH
E-9 hd L}3 F-1
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Appendix G

HARDWARE SPECIFICATIONS

CPUs
Main CPU
Slave CPU
Sub-CPU

Main memory
RAM
ROM :

Memory for slave CPU
RAM :

ROM
Display
Speaker
Interfaces
Keyboard
Power supply

Dimensions
Weight

: Z-80 compatible C-MOS CPU
: 6301
: uPD7508

: 64KB
: 32KB

6KB (external) for Video RAM
128 bytes (internal)

: 4KB (internal)

: LCD display (480 x 64 dots)

: Dynamic speaker

: RS-232C, serial, bar code reader, analog input
. ASCII, France, Germany, etc.

: NiCd battery pack

AC adaptor

: 297(W) x 216(D) x 48(H) mm
. Approx. 2.3 kg

Environmental conditions

Temperature
Humidity

Resistance to shock
Resistance to vibration :

ChibPDF - www.fastio.com

: 5 to 35°C (operation)

—20 to 60°C (storage)

: 10 to 80% (operation, no condensation)

10 to 80% (storage, no condensation)

: Max. 1 G, 1 msec (operation)

Max. 0.25 G, 55 Hz (operation)

G-1

2

.
=

PO OOEN

O

k“,___._.____—._z___———-—————_‘—_

Jdd

VOO UV VUV OOV D OUUU O OUDU U OUU

Ly

ROM
32K

RAM
64K

! RAM disk Universal

unit unit

h

Z-80
Main CPU

i

—
RS-232
interface Acoustic
coupler

Bar code
Bar code
reader

reader
interface

128

R?KM j [RAM ]

RAM [ (5K for
6K VRAM)

6301

Floppy disk
unit

Floppy' disk

unit

Serial

v

7508
Slave CPU

Power
supply

interface

External

speaker External

interface speaker
cD

Microcassete;

ROM
capsule

Speaker

Keyboard

|
|
|
|
|
|
l

laciie

i
|
|
|
|
|
j Slave CPU
|
|
|
1
|

Analog
interfate

System Configuration Diagram
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Appendix H
SOME EXAMPLE PROGRAMS

Two examples of programs are given in this appendix. They show different uses
of function calls. One covers the use of the A/D Converter, which can only
be used with a BIOS call. This is then linked to BASIC to show how the two
can be combined. The second shows how the screen data can be saved to disk,
and so covers examples of sending and receiving data to the 6301 slave proces-
sor. It also covers disk handling and a certain amount of error checking. Two
programs are given, to save and read the screen data. Again they are linked
to BASIC, but as they are longer programs this needs to be done in a different
way. They could be poked in, but the code has be written to locate itself into
the correct position before BASIC is loaded.

H-1. A simple game illustrating use of the A/D converter.

SCORE HIGH SCORE @

\d

00000
) e

o

The circuit for the game is as follows:

1.5V
kall NI
p— Analog Input
ov : 0 GND
Not used
GND A/D

The circuit comprises a battery to provide the voltage, a variable resistor and
the necessary connecting wires. The connections to the A/D interface are shown
in section 4. 6.

The program listing is as follows:

16 "%
260
o CLEAR , &HC390: GOSUEBE 4909: GOTO oo
49 " SUBROUTINES

A/D CONVERTER IN A& GAME *>

The following program shows the use of the ADCVRT BIOS routine to enable
the voltage across a variable resistor to be read. By rotating the shaft of the
resistor the voltage read by the A/D converter will vary in proportion to the
amount of rotation. This can then be used as a means of altering the position
of a ““bat’’ on the screen to play a simple game. This game shows how the BIOS
routine can be used and how it can be linked to a BASIC program through
the CALL statement of BASIC.
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&
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VO0OUWO0OWOVIVWUIdI VOV LDIOUUUOLULULGOL LW

J S

e LOCATE X,¥Y @ PRIMT "0"; : X1 = X 1 Y1 = Y 31 RETURN
&0 LOCATE X1,¥Y1 @ PRINT " "3 : RETURN

7@ X =X + DX

8é IF X<2 THEN X = 4-X : DX = -DX

PO IF X379 THEN X = 158-X : DX = —DX

190 RETURN

110 °

200 CALL ADC(CHY,ADDX) : ADDX = ADDY % 74/BMAX + 2 : IF ADDY%:>75 THEN ADDY =
75

219 FX = ADD%L

226 LOCATE FX1,8 @ FPRINT * "s CHR&(&HIE)

230
249

2Ce *

290
oo
s X

Iz0
IZe
I4a
60
370
380
39e
400
419
420
4ze
440
8oo
810
829
830

LOCATE FX,8 : FRINT STRING$(S5,140); CHR$(XHIE) : PX1 = PX :

>

RETURN

TMAIN FROGRAM

SCREEN J,,@ ¢ QLS ¢ CHZ = & ¢ FX = 2 : PX1 = 2 1+ X = 2 : X1 = 2 : SCORE

@ : N=© 1 BALL = 1

LINE (5,8 - (5,63) 1 LINE (475,4) - (475,6463)
LOCATE 19,1 : PRINT “SCORE" : LOCATE 36,1 : PRINT “BALL NUMBER"; BALL

X = INT(RND*78) + 2 : DX = FIX ({(RND*2-1)*(N/5+1))

Y = 2 : GOSUER 200 : GOSUE S50

FOR Y = 3 70 7

GOSUR 7@ : GOSUR 200 : GOSUB 66 : GOSUER Sa : GUSUR 206

NEXT Y

Y = 8 : GOSUR 74 : GOSUB 260

IF X = PX OR X = FX+4 THEN SOUND 1266,20 : DSCORE = 1 : GOTO 806
IF X = PX+1 OR X = FX+3Z THEN SOUND 1806,2¢ : DSCORE = 2 : GOTO 86
IF X = PX+2 THEN SOUND 240©,2¢ : DSCORE = 3 : GOTO 860

DSCORE = @: GOSUB 4@ : GOSUB S9 : SOUND 408,56

B8CORE = SCORE + DSCORE :
BALL = BALL + 1 :
GOSUEB 60
N = N+1 =

LOCATE 18,1 : FRINT SCORE}
IF BALL > 20 THEN 19600

GOTO ZZe

H-2
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: PRINT "HIGH SCORE": HSCORE
SCORE
Y= INPUTS (1)

1oee CLS :LOCATE 2€,1
1214 LOCATE INT "Your score was"i
2 LOCATE 5or FPRINT "FPlay again{y/n)"i:

HECORE THEN HSCORE = SCORE
OAND Y# o x "yw' THEN CLS :

1@ END ELSE Z1@
1650 7
18960 °

4oae * SUBROUTINE FOR LOADING MACHINE CODE

4010 CLS

A4G24 AD=LHCOOH

4070 READ DATS

4049 IF DAT#H="end"” THEN 424¢

4959 IF DATE = "LB" THEN FOKE AD, FEEK (1) + %HAF @
4960 IF DATE = "HR" THEN FOKE AD, PEEK(2) : AD= AD + 1
4079 POKE AD,VAL ("%h"+DATH)

4080 AD=AD+1:60T0O 4030

AR= AD + 1 : GOTO 4036
: GOTO ae3e

4099 DATA D5 : TFUSH DE FUSH ADDY FOINTER
4169 DATA 4E 7LD C, (HL) SET ADC CHANNEL
4116 DATA CD,LER,HR :TCALL. ADCYRT CALL A/D CONVERTER
4120 DATA D1 :TPOF DE FPOF ADDY POINTER
4170 DATA E&,FC : TAND OFCH MASE. BITS @ AND 1
4146 DATA 1IF : TRRA ROTATE RIGHT

4159 DATA IF : "RRA ROTATE RIGHT

4166 DATA 12 : LD (DE),A ADDYZ = DATA RETURNED
4179 DATA 13 T INC DE ADDYL MSRE

4186 DATA AF :TXOR A ZERC A REGISTER
419¢ DATA 12 LD (DE)Y.,A ADDZL MSE = @

4200 DATA C9 PTRET RETURN TO BASIC

421e DATA end T end
4220 7

4274 7

4240 ADC=%HCe»a 3
4250

4269 "DETERMINE MAX RESPONSE TO BATTERY
4270 7

4280 LOCATE 15,2 @
290 LOCATE 19 1 PRINT "THEN PRESS SFACE BARM

@ LOCATE 26 @ PRINT "RESFONS

CALL ADC( %, ADDX) @ LLOCATE 4¢

@ IF IMEEY$ = ! " THEN BMAX = ARDY :

TADDRESS TO CALL MACHINE CODE SUBROUTINE

FRINT "TURN RESISTOR TO GIVE MAXIMUM VALUE"

FRINT ADDY
RETURN ELSE 4309

& x

ChhPDF -

The main part of the program consists of a series of subroutines to move the
“‘ball’’ on the screen, and move the ‘‘bat’’ in response to changes in the posi-
tion of the resistor. These subroutines are at the beginning of the program (lines
50 to 230).

Line 200 reads the value of the voltage from the A/D converter.

Lines 310 to 1040 form the main part of the program which handles the ball.
Lines 4000 to 4190 load the machine code routine.

Lines 4260 to 4300 use the machine code routine to read the A/D converter.
They also allow setting of the maximum value of the voltage returned to be

used in line 200, so that the maximum sensitivity of movement can be obtained
for the battery being used.

H-3
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Since the object of this appendix is to show the use of the BIOS call, only the
machine code routine and the BASIC CALL will be described in detail.

The BASIC CALL statement is used with a list of parameters. This allows the
channel of the A/D converter to be varied as well as returning a value of the
voltage into a named variable. The channel is passed to the machine code rou-
tine by means of the variable CH%, and the voltage is read back into the varia-
ble ADD%. Further details of using the CALL statement are given in the BASIC
Reference Manual (Appendix D). When two parameters are passed to the
machine language subroutine, the location in memory of the first variable (in
this case the channel CH%) will be placed in register pair HL. The address of
the second variable (in this case ADD%) will placed in register pair DE.

The machine code subroutine first stores the address of the variable ADD%
on the stack (data in line 4090). It then loads the channel number into register
C (data in line 4100). The ADCVRT routine is then called (data in line 4110).
In order to specify the address of ADCVRT, BASIC lines 4050 and 4060 are
used. The low byte is determined by taking the low byte of WBOOT from loca-
tion 0001 in the main memory bank, and adding the offset for the ADCVRT
routine (6FH). The high byte is then obtained as the high byte of WBOOT ob-
tained from location 0002 in the main memory bank. On return from the
ADCVRT routine, register A contains the value of the voltage, in the top six
bytes. After retreiving the location of the variable ADD% from the stack (data
in line 4120), the two lowest bits of the returned voltage are made zero by an
AND operation with the value FCH, so that any values in the lowest two bytes
do not affect the result. (Data in line 4130.) If no further change was made
the byte would give number in the range 4 to 255, since the least significant
bits are always zero. Thus two rotations are made (data in lines 4140 and 4150)
to make the most significant bits always zero. The contents of register A are
then placed in the first byte of the variable ADD% by loading register A into
the address pointed to by register pair DE (data in line 4160). By incrementing
the value of register pair DE, and making register A zero performing an XOR
operation on register A with itself, the next byte of the variable ADD% is made
zero. This ensures the variable ADD% is always a one byte variable. The data
for these operations are to be found in lines 4170 to 4190. Finally the routine
returns to BASIC.

The address for the machine code subroutine is assigned to the variable ADC
in line 4240. The BASIC CALL statement can only call to a variable.

H-4
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As an illustration of the use of the routine, and because the battery could vary
in voltage, lines 4280 to 4320 will show the variation of the voltage as the resis-
tor spindle is turned, from zero up to the maximum value. A value of 63 will
denote 2.0 volts. Since the battery voltage in the diagram is 1.5 volts, the maxi-
mum value obtained will be in either 46 or 47.
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H-2. Saving and loading the graphics screen from disk.

The following two listings show heavily commented programs written with the
MACRO-80 assembler in Z-80 code. The comments should be sufficient for
an assembler programmer to follow, although they may require the OS Refer-
ence Manual or the Technical Reference Manual for further details of the use
of the slave processor.

For those users wishing to enter the programs, use either the MACRO-80 as-
sembler, or the dumps at the end of the listings together with the pertinent in-
structions. A BASIC listing is given as an example to show how such programs
can be used with BASIC.

MACRD-80 3.44  (9-Dec-8{ PHBE 1

PR AR RN PR R EF R R R R R R R R F R R R R R R R R E R R F R R F RS

¥ ¥
H Frooram Save the graphic screen to the currently #
H logoed in drive to file "VRAMDATA.DAT', *
¥ Svstem FY-8 ¥
H Configuration 9 Kb RAK disk & O paoe USERBIOS size *
H Lanquage lilog 180 mnemonic code *
1 Ret DCE/ YN ¥
¥ Date JAN-84 3

#

Hd
B e it s i et st it atiiatiliciotid

180
SEEEEER R R P R R E RS
i *
H1 Standard CP/N & PY-B eguates. ]
b *
TEREEREHEEH R L R R F S R R 28
0001 BIOS  EQU 0001H i Pointer to NBODT address
0005 BDOS  EQY 0005H 1+ BDOS function dispatch jump vector
F29 SCRMODE £QU OF2C9H + Pointer to the address that holds the
+ current screen mode.
F338 SLVFLE EQU OF358H + Slave comaunications enable flag.
SRR R R I S R EEE R R R R R S B R R R RS
1 #
Hd Relacator to move the main program up to OBAOOH ¥
¥ L4

SRERERE R R R R R R R R R R A R R R AR R R R R R R R R LS

0006 21 GO0E L HL,SOURCE i+ Set up the orioin address
0003° 11 BA0O Lp DE.DEST i Set Destination address
0006° 01 O14E LD BC,LEN ; Set up the length of the progras
0009 ED BO LDIR 1 And move the program.
0008" €3 0000 g 0000H + Exit back to CP/M
H-6
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R Ly T F T T T T I Ty T T AT P e e T e oY
1 ¥
H Main program starts here !! #
i *
T T T Ty YT T T Ty e e T T AT T TT T T
000 SGURCE:
.PHASE  0B40OK
BAOD DEST:
.10 21 F209 Ld KL ,SCRMODE 1 Bet the pointer to the screen mode
Ba03 7 Lo Ay tHLY + and find out the screen mode
Ba04  FE 03 ir 3 1 Is the screen in graphic aode?
B40&  C2 D434 JF NZ.EXIT + No. so exit from this prograa
H Since screen mode is graphic save the screen to disk
B409 Ol BM4F CALL  CREATE : Create a new file into which to
¢ save the screen,
BM)E FE FF cp OFFH i 1s the disk directory ¢ull?
Baoe  CA B43s JpP 1LEXIT i Yes, so exit from this program
H The file is now open so the data can be saved
MACRD-80 3.48  {9-Dec-81 PABE  1-f
B  JEFF Lp A, OFFH + Enable slave communications so that
B413 32 F358 LB {SLVFLG) & i+ commands & data can be sent to the
+ slave CPU, I this flag is not set
+ then all slave communication is ignored.
5 The VRAM can now be read and written to disk
Bals 3E 00 %1 A O0H s Initialize the count for the nuaber of
3 blocks of data we have to read from the
+ VRAN in order to save the complete screen
B418 L0BP: R
B41B 32 B54D LD (COUNT) &
B4R CD B437 CALL  READVRAM : Get the next block of data from the VRAN
B4IE LD B4AT8 CALL  WRITE 3 Write the data we've just read to the file
Ba2t  FEFF P OFFH 1 Is the disk full?
B423 CA B4Ba g ,ERASE ; Yes, so erase the file so that only part
i of the screen is saved
B426  3A BS4D LD A&, {COUNT) + Increment the block counter
8429 3C INC [
Ba2A  FE 20 ce 32 ; Have we written all of the screen?
B42C 20 EA IR NZ,Lo0P i No. so qo back and process the next block
: All of the screen has been written to disk, so
H close the file.
B42E  3E 40 LB 4,004 5 Disable communication with the slave CPU
B30 32 F358 Lo {GLVFLG) (A i 50 that coseands & data are ignored
BA33  CD B48t CALL  CLDSE + Close the file we're saving to
H It is now sate to exit.
B436 EXIT:
Ba36 €9 RET + We've done it!!
H-7
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¥
i* Subroutine Read the VRAM data in a bleck of 60 x 2 bytes #
4 this actually reads 2 lines of 480 pixels. ]
¥ ¥
R T A SR e A SR A A A dd e
E437 READVRAM:
B437 34 BS4D LD A, (COUNT} : Get the block number of the data te be
: read in, in order to calculate the
+ X.¥ position to start on the screen
+ which we will be readina.
B43A LB 07 RLC A : Calculate the ¥ coordinate of the screen
BAIL 32 B4AS LD {YCOORD) A + block i= data block nusber ¥2)
B4IF JE 00 LE A, 00H + Set the ¥ coordinate ta 0 i.e, always
Ba41 32 BaR4 LD {XCODRD) ,A 3. start at the lett edge of the screen
Ba44 11 B498 LD DE,PACKET + Set un the oacket address for the BIOS
i slave call
B447 2R 0001 LD HL, (B108) + Get the B10S call address i.e. WBOOT
¢ address so we can calculate the address
of the SLAVE BIOS call.
MACRO-8G 3.44  (9-Dec-8{ FAGE t-Z
BadA  3E 72 Ll A.072H ; Get the SLAVE BIOS call offset from WBOOT
B44C 85 ADD AL : fnd calculate the SLAVE call's actual
1 address
BA4D  4F ] LA i Move the calculated address into the correct
1 to execute the call
B44E  £9 Jp (HL} 1 Execute the SLAVE BIOS call & return from
1 this subroutine,
PEEREE R R R R F R R
3 ¥
i Subroutine Create a file (called VRAMDATA.DAT) into +
i i which to save the screen data on disk. ¥
H It takes uwp 3.75Kh. ¥
¥ *
DR R L O R R R R
BAAF CREATE:
BMF  3E 00 LD A,00 : lero the first byte after the file type
B4St 32 B34 LD (FCBADR+12),8 ; in the FCB for safety’s sake
B4S4 21 BS34 L HL ,FCRADR+12 3 Set up the source lotation to zero the
+ the rest of the FCB
B457 11 BS33 Lo BE,FCRADR+13 : Get up the destination address to zero
1 the rest of the FLB
B4SA 01 0019 LD BC,25 + Set up the nusber of bytes we need to zero
BASD  ED BO LDIR i And set them to zero using a ripple effect
BASF  0E 0D LD £.13 1+ Get up the BDOS function code that perforas
B4kl CD 0005 cAalL  BDDS ; the 'RESET’ of the disks. i.e. sets all of
1 the disks to a R/W status and sets the DR
1 default address to 00BOM & execute it.
B4sd  OF 1A th C.26 1 Set up the BDOS function code that sets the
3 DMA address.
Bt it B4AB Lh DE . DMABUF : Set up the DMA buffer address
B4s% LD 0005 CALL BDOS : And go and set the DMA address
B4SC  CD B492 CALL -~ DELETE s Erase the file if it exists. but don’t
s worry if it doesn't!!
BALF OE 16 Lo £.22 : Set up the BDOS function code that will
+ create a new file,
BaT1 11 B328 Lp DE.FCBADR s+ Set up the FCB address
B474  CD 0003 CALL BDOS ; 6o and try to create the new file.
8477 9 RET 1 And return to the main program which will
+ deal with any errors that aay occur.
H-8
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e r@
’ : PEREEREE R R R R R R R RN RN AR R R R R R R E R R A KRR SRR RN R
PR R AR LR EEEE R R R E AR R R R R - I ¥ '
i ) * - : * Data storage for all variables needed by the program t
i# Subroutine Write the data block which has been read from the # v T ¥
] sereen to the file called VRAMDATA.DAT, J r CEEEEEEE R EE R R R R RS S R R R PR RS
¥ ¥ f,. 3 B49B PACKET: : Slave CPU's comsunications packet
SEREREREREREREEEEREER R FE RSN R S R R r BAYE  D4A3 ] SNDPKT ; Address of the packet that will be sent
B478 WRITE: ’ 3 : to the siave CPU
B478 OF 15 Lh L,21 ; Set up the BDOS function code that will C ' MACRO-80 3.44  09-Dec-81 PAGE  1-4
write the data in the current OMA buffer
1 to the next record of the currently open 6 - ,;
NACRO-80 3.84  09-Der-81 FARE -1 I B4%D 0004 L 4 s Size of the packet that will be sent
T "’ ; £ - i to the slave CPU
w l ; BASF B4R7 W RCVPKT 1 Address of the packet that is expected
. . R . 3 back frome the slave CPU
i+ file, in this case to "VRANDATA,DAT" ~ e
B47A 11 BS2R D DE.FCHADR : Set up the FCB address = : BaAL 007% 1} 121 i Size of the packet expected to be
B7D LD 0005 CALL  BOOS : 6o and write the data § be returned fros the slave CPU
MEO €9 RET ! #nd return to the main progran - 3 BAA3 SNDPKT: i Actual packet to be sent to the slave
) ) ' ; - ¢ CPU, It includes both the command
I 1 and any parameters that are required
c :D B4R 24 DB 0244 t Slave command code that reads the
e LR EEHEEELE e I i graphic screens contents.
: :; FEE FHEEFEEEEE R SRR EEREEHEE IR R RS E : c :: Mad 00 XCOORD: DB - ! Starting X coordinate fron which
i+ Subroutine  Close the file “VRANDATA.DAT', now the screen  » I P toread the data A
. contents have been written tu‘it . /? B4RS 00 YCOORD: DB 00H i Starting Y coordinate from which to
:‘ ’ . @ I ' + to read the data
SRR R A SR R L I L L Be 78 o 120 7 Nunber of qata hvtesAt? read fron the
81 CLOSE: @ ‘; + X,Y coordinate specified above.
MBI OE 10 W Ll : Set the BDOS function code that closes l BA7 RLVPKT: e e e R
: a file. @ ‘; + once the command has been executed.
483 11 §528 Lo 0E FCBADR + Set up the FCB addr /4 B4A7 00 DB O0H i Return code that indicates the success
BBs  CD 0005 CALL 8005 ¢ 6o snd close the file "VRADATA.DAT" ’ £ of the esecution of the command
! : ) @ ? B4AS DMABUF: DS 128 1 Space allocated for the receipt of the
B4BY (9 RET + And return to the aain progras. ) L E : screen data and for the DNA buFfer
- - ? B528 FCBADR: ‘ File control block (FCB) work area
6) L 8528 00 DB O0H ;+ Drive code in this case the currently
H | 3 logoed in disk
e  yy yy y Ty r Y P Ay ATy T T T A AT AT P e A e ey ? W29 5 52 41 80 - “VRANDATA’  The file nase to be used
0 * 7 L B520 44 81 54 41
" Subroutine  Erase the file we've written the screen ' ) BS31 44 41 54 DA 1 The File extension or file type
H contents to because it is more than likely # e - .
' R - B534 08 25 + The rest of the FCB is used bv the systes
H that it is incosplete and therefore totally ¥ . R i
5 useless ta anvhody N -_ w@ 3 and we don't have to worry abost it at ail
;’ ’ ' . E 3 BE4D 00 COUNT: DB O0H + Count used for number of blocks to
PRESEERER IR RS R S AR S R l 3 read fros the screens VRAN
; ) 014E LEN B $-DEST
B48A ERASE: — £nD
BAGR  3E 00 LD A00H + Disable slave communication now because l
BASC 32 F338 L (SLVFLB) A ' it, -
‘ we no longer need it L o) WACRO-80 3.44  09-Dec-B! PAGE S
BABF LD BBt CALL  CLOSE + Close the file we've created L
+ We needn’t bother about the error that
' Li¢ H
1 could be returned because we know it 3; a seros
+ can't happen. L Svabols:
5492 DELETE: _ , e 2 0005  EDOS 0001 BIOS M8l CLOSE
Ba92  OE 13 ] £.13 1 Set up the BDDS function code that will L 8540 COUNT BEAF  CREATE B497  DELETE
¢ delete the file Uif it exists) - 0O DEST BAB  DMABUF BABA  ERASE
BA%4 {1 B528 LD DE,FCBADR ¢ Set up the FCB address \ 74 V; B3 ENT 8528 FCBADR 04 LEN
B497 LD 0005 CALL  BDOS + Execute function and ignore any error code, L,; BAIE  LOOF 9498 PACKET B4AT  RCVPKT
3 It would indicate that the file didn’t & P37 READVRAN FX9  SCRMDDE FI58  SLUFLE
i exist which . 2“ "“‘:sg BAR3  SNDPKT 000€  SOURCE BB WRITE
1 a new one must be created.
B4R4  XCOORD B4AS  YCOORD
B 09 RET @/‘Lg Yo Fatal o
o Fatal erroris

T
o
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MACRO-80 3,44

09-Dec-8t PAGE 1

TR ERE R R R R R R R R R F R R RN R E R R R R R R

i ¥
¥ Program Load the graphic screen from the currently ¥
% logged in drive from file 'VRAMDATA,DAT', *
¥ Systea PX-8 ¥
1 Confiquration 9 Kb RAM disk & 0 page USERBIOS size ¥
A Language lilog 780 menemonic code ¥
¥ Ret BCE/YM 3
¥ Date JAN-B4 3

#

H
]
H

FHEE R R R R F R R R R R R R F R R R E R R R R R R R R R SRR R R Y

ChibPDF - www.fastio.com

. 180

T T T T P e e e T as T T T A T Py ey
it *
H Standard CP/N & PX-B equates. t
1] ¥
PERRERR RS ER R R R R R EE SRR R R

0004 BIOS  EQU 0001H s+ Pointer to WBOBT address

0005 BDOS EQU 0005H : BDOS function dispatch jusp vector

F209 SCRNODE EQU OF2C9H + Pointer to the address that holds the

t turrent screen sode.

F338 SLVFLE EOU OF 358H i Slave communications enable flag.
SHEREREE R R RN R R F O R TR R R
114 ¥
B Relocator to move the main prograe up to 0B200H ¥
i# ¥
SEEERREER R R R R R SRR SRR R

0000 21 Q00E” LD Ht ,SOURCE 1+ Set up the origin address

0003° 11 B200 LD DE,BEST : Set Destination address

0006" 01 013C LB BC,LEN 1 Set up the length of the program

0009 ED BO LDIR i And move the progras,

0008 C3 0000 ap 000K + Exit back to CP/M
PR R R R R R O R EE RO R R RS SN
i i
H Main program starts here !! ¥
i¥ ¥
PHEER R R R R R R R R SRR R RN R R R R R R R

000F SOURCE:

PHASE  0B20OH

8200 DEST:

B200 21 F2C9 ih HL ,SCRMBDE + Get the pointer to the screen mode

B203 Lb A, (HL) + and find out the streen mode

B204 FE 03 {F 3 1 Is the streen in graphic sode?

B206  C2 BZ34 P NI EXIT t No, so exit from this program
H Since screen mode is graphic, load the screen from disk

B209 O B24F ‘ Catt  DPEN + Open the file from which te

¢+ load the screen.

B20C  FE FF cr OFFH i Does the file exist?

B20E - CA BI36 JP 1.EXT 3 No. so exit from this prograa
H The +ile is now open so the data can be loaded

H-11
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8211
B213

B22E
B22E
B230
B233

B236
B23b

B237
B237

B238
B23C
B2IF
B241
Bza4

B247

MACRD-80 3,44

3E FF
32 F358

3E 00

32 B33B
CDh B273
FE FF

CA B22E

Ch B237
34 B33B
3

FE 20
20 EA

3E 00
32 F338
CD B27E

9

3A B33B

CB 07
32 8291
3E 00
32 B299
11 B28?

26 000t

99-Dec-81 PRGE 1-1
LD AJOFFH : Enable slave communications so that
LD {SLVFLG).A coamands & data can be sent to the

slave CPU. If this flag is not set
then all slave comeunication is ignored.

Data can now be read from disk and written to VRAM

LD A O0H Initialize the count for the number of
blacks of data to be read from the

disk in order to load the complete screen

LOOR:
Lp {COUNT) A
CALL  READ + Bet the next block of data from the disk
cP OFFH + Have we tried to get data that. doesn’t exist
I 1,E0F + Yes, 5o just exit because there is nothing
s else we can do !
CALL  SETVRAM + We've got the next block so write it to VRAM
LD A, (COUNT} + Increment the block counter
INC A
cp 32 3 Has all the screen been loaded from disk?
IR N2,L08P 1 No, so ge back and process the next block
H All ot the screen has been loaded froa disk, so
H close the file.
EOF:
LD &, 00H i Disable communication with the slave CPU
LD (SLVFLE}, A + so that comsands & data are ignored
CALL  CLOSE 3 [lose the file.
H It is now safe to exit.
EXIT:

RET 3 We've done it!!

TAEE R R AR AR F RO R R R R R R RN R R R R R R R R R R R R R R R R RS

i ¥
i Subrautine Set the YRAM data in a block of &0 x 2 bytes  #
i# this actually sets 2 lines of 480 pixels, ¥
14 *

;i&ll&*}l*i!ilii*iii!**;li!&i6**liii*i}*iiIi*{iiilliii!ll{!iili!iili}{&**
SETVRAN:

LD f, (COUNT) i Bet the block number of the data to be
3 read in. in order to calculate the
s X,Y position to start on the screen
3 which will have to be set
RLC A ; Dalculate the Y coordinate of the screen

L (YCOORD}, A 1 block (= data block number #2)
LD A O0H i Set the X coordinate to 0 i.e. always
L (XCOORDY .A i start at the left edoe of the screen
LI BE PACKET : Set up the packet address for the BIDS
+ slave call
LB HL, (BIES) : Bet the BIDS call address i.e. WBOOT
4 address so that the SLAVE BIOS call

H-12
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B24F

BUF  3E 00
B251 32 Bl22
B254 21 B322

8237 11 B3

MACRD-80 3,44 09-Dec-81 PRGE (-2
+ address can be calculated
B2MA  3ET72 Lp A.072H + Get the SLAVE BIOS call's offset froe WBOOT
B24C 83 #DD AL 1 And calculate the SLAVE calls’ actual
i address
B24D  ¢F LD LA + Bove the calculated address
3 to execute the call
B24€  E9 J¢ (HL) 3+ Execute the SLAVE BIOS call & return froe

this subroutine.

FEEHEA R R R R R R AR R R AR R R R R R R R R R RN R R R

iE ¥
it Subroutine {pen the file VRAMDATA.DAT from which ]
i to load the screen data from the disk. ¥
1 It takes up 3.75Kb. ¥
i¥ ¥

PR R R R IR R
GPEN:
LD A,00
LD (FCBADR+12) A
L HL,FCBADR+12

lera the first byte after the file type
in the FCB for safety’'s sake

Set up the source location to zero the
the rest of the FCB

Set up the destination address to zero
the rest of the FCB

%] DE,FCBADR+13

ChibPDF - www.fastio.com

B25A  Of 001% Lh BC,25 1+ Set up the nuaber of hytes to be zero
B25D  ED BO LDIR ; And set them to zero using a ripple effect
B25F  OE 0D L C,13 + Set up the BDOS function code that perforas
B261 €D 0005 CALL  BDOS + the 'RESET’ of the disks., i.e., sets all of
i the disks to a R/W status and sets the DA
3 default address to 00BOH k exerute it.
B264  OF 1A Lo C,26 + Set up the BDOS fuaction code that sets the
1 DMA address.
B268 11 B29% i DE, IMABUF + Set up the DMA buffer address
B267  CD 0005 CALL  BDBS 1 And go and set the DMA address
B24C  OE OF Lo (M H] + Set up the BDOS function code that will
+ open the file 'VRANDATA.DAT',
B24E 11 B316 Lb DE FCRADR + Set up the FCB address
B27t €0 0005 CALL  BDDS 1 Go and try to open the file.
B27d 09 RET :+ And return to the main progras which will
+ deal with any errors that may occur.
PR R R R S O B R R R E R PR R R R R
H3 13
+#  Subroutine Read the data block which is gaing to be written ¥
Hy to the screen from the file called VRAMDATA.DAT., ¢
R *
SRR R R S R R R R R R R RS
B27% READ:
B275  OF 14 LD €20 1+ Set up the BDOS function code that will
1 read the data from the next record of
+ the file into the DMA buffer,
B277 i1 B3t LD DE FCRADK ; Set up the FCB address
H-13
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B287
8287
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B293
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B315

B314
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CD 6005
9

0E 190
1 B3ib

€D 0005
£y

B28F

007€

B35

0001

25

00

00

3

02

00

00

00

09-Dec-81 PAGE 13
CALL  BDOS + Bo and read the data
KET 1 find return to the main progras

SRR R R R R R R R R R R R R R E R AR R RN AR R R R R R RN

i* ¥
i Subroutine Close the file VRAMDATA.DAT which *
] tontains the screen data. *
i ¥

SRR R R R R R R R R R R R R R R Y
CLOSE:

LD C.16 Set the BDOS function code that closes

1 a file.
LD DE,FCBADR . 3 Set up the FCB address
CALL  BBOS ' + Go and close the file "VRAMDATA.DAT'
RET 1 And return to the wain prograa.

SERERER RS R R R R R R R R R R R R R R R R R R RS

i+ *
H Data storage for all variables needed by the progras ¥
H 3 1

T T T T T T e T e T
PACKET: Slave CPU's communications packet
L] SNDPKT Address of the packet that will be sent
to the slave CPU
Size of the packet that will be sent
to the slave CPU
Address of the packet expected
back from the slave CPU
Size of the packet expected to
be returned from the siave CPU
Actual packet to be sent to the slave
CPY. It includes both the cosmand
and any parameters that are required
Slave command code that sets the
graphic screens contents.
Starting X coordinate from which
to read the data
Starting Y coordinate fro which
to read the data

] 126

DN RCVPKT

DN i

SNDPKT:

DB 0Z5H

XCOORD: DB 00K

YCOORD: DB 00H

DR 80 Nusber of bytes to be set
in the X direction

DB 2 Nusber of bytes to be set
in the Y direction

08 0

DMABUF: DS 128 Space allocated for the receipt of the
screen data and for the DMA buffer,

Packet returned from the stave CPU
once the command has been executed.

Return code that indicates the success
of the execution of the command

File control block (FCB} work area
Brive code in this case the currently

RCVPKT:

DB 00

FCBADR:
DB 00H

H-14
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MACRO-B0 3.44  09-Dec-B FABE  1-4
+ logged in disk
B317 56 57 41 4D DR VRANDATA’ + The file name to be used
B3R 44 41 54 &t
R3IF 44 41 54 DB 'DATY : The file extension or file type
322 BS 25 3 The rest of the FCR is used by the systea
3 and we don't have to worry about it at all
B33B 00 COUNT: DR 00l + Count used for number of blacks to
+ read from the screens VRAM
0130 LEN 244 $-DEST
END
H-15
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The two following listings have been obtained using the DDT program.

0100 21 OE 01 11 00 B4 01 4E 01 ED BO C3 00 00 21 C? !'..eceaNownnu!ts
0110 F2 7E FE O3 C2 36 B4 CD 4F B4 FE FF CA 36 B4 3E .™...6..0....6.>
0120 FF 32 58 F3 3E 00 32 4D BS €D 37 B4 CD 78 B4 FE .2X.>.2M..7..%..
0130 FF CA B8A B4 3A 4D BS 3C FE 20 20 EA 3E 00 32 58 ....:M.<. .>.2X
0140 F3 CD 81 B4 C9 3A 4D BS5 CB 07 32 AS B4 3E 00 32 .....:M...2..>.2
0150 A4 B4 11 9B B4 2A 01 00 3E 72 85 6F E9 3E 00 32 ... .%..0r.0.>.2
0160 34 BS 21 34 BS 11 35 BS 0t 19 00 ED BO OE Ob CD 4.'4..5.. .
0170 OS5 00 OE 1A 11 AB B4 CD O5 00 CD 92 B4 OE 16 11 ......a:-a “a
0180 28 BS CD 05 00 C9 OE 15 11 28 BS €D 05 00 C? OE (eevacocelanaesn
0190 10 11 28 BS CD 05 00 C9 3E 00 32 S8 F3 €D 81 B4 ..(.....>.2X....
QO1A0 OE 13 11 28 BS €D 05 00 £9 A3 B4 04 00 A7 B4 79 vnclevesennrasay
01BO 00 24 00 00 78 00 3C C3 59 2B AF 32 EA 3C C3 59 .#$..x.<.Y+.2.<.Y
O1CO 2B 3E FF 32 F2 3C CD C4 28 AF 32 F2 3€C 7A B7 C2 +>.2.<.. (.2.{z..,
01D0 9D 04 3A 11 3E FE 20 CO 7B 3D FB CA 9D 04 FE 10 ..:.>. .{=..cuece
C1EO D2 9D 04 3C 32 Fi1 3C AF 67 4B C3 34 1B CD C4 28 ...<2.<.gk.4...¢(
O1FO 7A B7 C2 9D 04 3A EC 3C B7 €8 7B B7 CA E1 2B FE z...o2.<o o4,
0200 OA DC 9D 04 3A 11 3E FE 20 €2 E1 2B 7B 32 32 3D ...at.>s ou+{22=
0210 CD 2B 19 CD 3F 04 C3 70 1A CD 55 OB €2 9D 04 FS FRc Y < U | R
0220 3A E7 3D FE 08 DA FE 2B CD €D 04 3E 07 21 E3 3D :t.=....+...2. .=
0230 77 23 22 3F 3D 3A 00 5é& 52 41 4D 44 41 54 41 44 we"7?=:.VRAMDATAD
0240 41 54 EA 2B C? 3A 2C 3D B7 C2 €1 04 CD CB OB 2A AT

0100 21 OE 01 11 00 B2 01 3C 01 ED BO C3 00 00 21 C? 'v.veeeCevennaln
0110 F2 7E FE 03 C2 36 B2 CD 4F B2 FE FF CA 36 B2 3E

0120 FF 32 58 F3 3E 00 32 3B B3 CD 75 B2 FE FF EA 2E

0130 B2 CD 37 B2 3A 3B B3 3C FE 20 20 EA 3E 00 32 58

0140 F3 CD 7E B2 €9 34 3B B3 CB 07 32 91 B2 3E 00 32

0150 90 B2 11 87 B2 2A 01 00 3E 72 85 &F E9 3E 00 32 eed L 2r.0. 22
0160 22 B3 21 22 B3 11 23 B3 01 19 00 ED BO OE OD €D ".!'"..feuivuaenn.
0170 05 00 OE 1A 11 95 B2 CD 05 00 OE OF 11 16 B3 CD

0180 05 00 C? OE 14 11 14 B3 €D 05 00 C9 OE 10 1t 16

0190 B3 CD 05 00 C9 8F B2 76 00 15 B3 01 00 25 00 00 .......™auu.o’..
0O1A0 3C 02 00 3C B7 CA 59 2B 7D 32 8D 40 32 2A 3D C3 <..<..Y+3}2.@2x%=,
O1BO 59 2B 3E 01 32 EA 3C C3 99 2B AF 32 EA 3C C3 59 Y42.2.{.Y+.2.4.Y
01CO 2B 3E FF 32 F2 3C CD C4 28 AF 32 F2 3C 7A B7 C2 +>.2.<5..(.2.4z..
O1DO 9D 04 3A 11 3E FE 20 €O 7B 3D FB8 CA 9D 04 FE 10 ..2.2. «{=scasn.
O1EOQ D2 9D 04 3C 32 F1 3C AF 67 6B C3 34 1B CD €4 28 ...<2.<.gk.4...(
Q1F0 7A B7 C2 9D 04 3A EC 3C B7 C8 7B B7 CA E1 2B FE Cowfeant.
0200 OA DC 9D 04 3A 11 3E FE 20 €2 Et 2B 7B 32 32 3D P e+ {22=
0210 CD 2B 19 CD 3F 04 €3 70 1A CD S5 OB €2 9D 04 F5 FRrTIY - TR ¥
0220 34 E9 3D 00 00 56 52 41 4D 44 41 S4 41 44 41 54 « - VRAMDATADAT
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Having typed them in and saved them under the file names SSAVE.COM and
SLOAD.COM, proceed as follows to use them with BASIC:

i) Execute SSAVE on the CP/M command line. The SSAVE program will
relocate the appropriate part of the program to the memory locations be-
ginning with B400H.

ii) Execute SLOAD on the CP/M command line. The SLOAD program will
relocate the appropriate part of the program to the memory locations be-
ginning with B200H,

iii) Enter BASIC using the command:
BASIC /M: &HB200

. This will load BASIC but with the upper memory limit for variables set to
B200H, thus protecting the two loaded programs.

iv) Load and RUN the following program as an example:

10 SCREEN 3,0,0 :CLS

20 LINE (0,0) - (479,63),,B

30 LINE (0,0) - (479,63)

40 LINE (479,0) - (0,63)

50 S = &HB400:L = &HB200:REM start addresses to Save and Load
60 CALL S

70 CLS: LOCATE 27,1 : PRINT “‘The screen has been saved.’’
80 LOCATE 24,5 : PRINT “‘Press any key to load the screen.”
90 IF INKEY$=“"" THEN 80

100 CLS

110 CALL L

120 LOCATE 24,5 : PRINT “‘Press any key to exit’’

130 IF INKEY$=*"> THEN 130

140 SCREEN 0
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Appendix 1
CP/M ERRORS AND MESSAGES

When using CP/M and the associated utilities, many possible errors can occur.
Messages can come from different sources. They can be dislayed when there
are errors in calls to the Basic Disk Operating System (BDOS). CP/M also dis-
plays errors when there are errors in command lines. The following list of error
messages and sources of error covers errors in CP/M and the standard utili-
ties. Some of these utilities may only be supplied on disk, but the error mes-
sages are presented as a single table to cover all these cases. Other application
programs and the TERM and FILINK utility programs have their own error
messages. Please consult the sections in this manual approprite to these utili-
ties or the manual provided with the application program, when using such
programs.

Message Meaning

? This message has four possible meanings:

1) DDT does not understand the assembly language
instruction.

2) The file cannot be opened.

3) A checksum error occurred in a HEX file.

4) The assembler/disassembler was overlayed.

ABORTED You stopped a PIP operation by pressing a key.

ASM Error Messages Data error: data statement element cannot be plac-
ed in specified data area.

Expression error: expression cannot be evaluated
during assembly.

Label error: label cannot appear in this context
(might be duplicate label).

Not implemented: unimplemented features, such
as macros, are trapped.

Overflow: expression is too complex to evaluate.
Phase error: label value changes on two passes
through assembly.

Register error: the value specified as a register is in-
compatible with the code.

Syntax error: improperly formed expression.

A WO Z © m ©

[72]
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Message

Meaning

BAD DELIMITER
Bad Load
Bdos Err On d:

Bdos Err On d: Bad
Sector

Bdos Err On d: File R/O

Bdos Err On d: R/O

Bdos Err on d: Select

Break ““x’’ at ¢

U Underlined label: labe! used does not exist.
V Value error: improperly formed operand en-
countered in an expression.

Check command line for typing errors.
CCP error message, or SAVE error message.

Basic Disk Operating System Error on the designated
drive: CP/M replaces d: with the drive specification of
the drive where the error occurred. This message is
followed by one of the four phrases in the situations
described below.

This message appears when CP/M finds no disk in the

.~ drive, when the disk is improperly formatted, when the

drive latch is open, or when power to the drive is off.
Check for one of these situations and try again. This
could also indicate a hardware problem or a worn or im-
properly formatted disk. Press CTRL-C to terminate
the program and return to CP/M, or press the return
key to ignore the error.

You tried to erase, rename, or set file attributes on a
Read-Only file. The file should first be set to Ready-
Write (RW) with the command: ‘STAT filespec
$SR/W.”

Drive has been assigned Read Only status with a STAT
command, or the disk in the drive has been changed
without being initialized with a CTRL-C. CP/M ter-
minates the current program as soon as you press any
key.

CP/M received a command line specifying a nonexistent
drive. CP/M terminates the current program as soon as
you press any key. Press return key or CTRL-C to
recover.

“x’* is one of the symbols described below and c is

the command letter being executed when the error

occurred.

# Search failure. ED cannot find the string specified in
an F, S, or N command.

? Unrecognized command letter c. ED does not
recognize the indicated command letter, or an E, H,
Q, or O command is not alone on its command line.

O The file specified in an R command cannot be
found.

ChibPDF - www.fastio.com
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Message

Meaning

CANNOT CLOSE
DESTINATION FILE-
{filespec}

Cannot close, R/O
CANNOT CLOSE
FILES

CANNOT READ

CANNOT WRITE

Checksum error

CHECKSUM ERROR
LOAD ADDRESS hhhh
ERROR ADDRESS
hhhh BYTES READ:
hhhh:

Command Buffer
Overflow

> Buffer full. ED cannot put any more characters in
the memory buffer, or the string specified in an F,
N, or S command is too long.

E Command aborted. A keystroke at the console
aborted command execution.

F Disk or directory full. This error is followed by
either the disk or directory full message. Refer to the
recovery procedures listed under these messages.

An output file cannot be closed. You should take
appropriate action after checking to see if the correct
disk is in the drive and that the disk is not write pro-
tected. :

CP/M cannot write to the file. This usually occurs
because the disk is write-protected.

An output file cannot be closed. This is a fatal
error that terminates ASM execution. Check to see that
the disk is in the drive, and that the disk is not write-
protected.

The disk file written by 2 W command cannot be clos-
ed. This is a fatal error that terminates DDT execution.
Check if the correct disk is in the drive and that the disk
is not write-protected.

This error can occur during SUBMIT file processing.
Check if the correct system disk is in the A drive and
that the disk is not write-protected. The SUBMIT job
can be restarted after rebooting CP/M.

PIP cannot read the specified source. Reader may not
be implemented.

The destination specified in the PIP command is
illegal. You probably specified an input device as a
destination.

A hex record checksum error was encountered. The
hex record that produced the error must be
corrected, probably by recreating the hex file.

File contains incorrect data. Regenerate hex file from
the source.

The SUBMIT buffer allows up to 2048 characters in
the input file.

I3
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Message

Meaning

Command too long

CORRECT ERROR,
TYPE RETURN OR
CTRL-Z

DESTINATION IS R/O,
DELETE (Y/N)?

Directory full

Disk full

DISK READ ERROR-
{filespec}

DISK WRITE ERROR-
{filespec]

ERROR: BAD
PARAMETER

A command in the SUBMIT file cannot exceed 125
characters.

A hex record checksum was encountered during
the transfer of a hex file. The hex file with the checksum
error should be corrected, probably by recreating the
hex file.

The destination file specified in a PIP command already
exists and it is Read Only. If you type Y, the destination
file is deleted before the file copy is done.

There is not enough directory space for file being writ-
ten to the destination disk. You can use the OX filespec
command to erase any unnecessary files on the disk
without leaving the editor.

There is not enough directory space to write the
$$8.SUB file used for processing SUBMITs. Erase
some files or select a new disk and retry.

There is not enough disk space for the output file. This
error can occur on the W, E, H, or X commands. If it
occurs with X command, you can repeat the command
prefixing the filename with a different drive.

The input disk file specified in a PIP command cannot
be read properly. This is usually the result of an unex-
pected end-of-file. Correct the problem in your file.

A disk write operation cannot be successfully perform-
ed during a W command, probably due to a full disk.
You should either erase some unnecessary files or get
another disk with more space.

A disk write operation cannot be successfully perform-
ed during a PIP command, probably due to a full disk.
You should either erase some unnecessary files or get
another disk with more space and execute PIP again.

The SUBMIT program cannot write the $$$.SUB file to
the disk. Erase some files, or select a new disk and try
again.

You entered an illegal parameter in a PIP command.
Retype the entry correctly.
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ERROR: CANNOT
OPEN SOURCE, LOAD
ADDRESS hhhh

ERROR: CANNOT
CLOSE FILE, LOAD
ADDRESS hhhh

ERROR: CANNOT
OPEN SOURCE, LOAD
ADDRESS hhhh

ERROR: DISK READ,
LOAD ADDRESS hhhh

ERROR: DISK WRITE,
LOAD ADDRESS hhhh

ERROR: INVERTED
LOAD ADDRESS,
LOAD ADDRESS hhhh

ERROR: NO MORE
DIRECTORY SPACE,
LOAD ADDRESS hhhh

Error on line nnn
message

FILE ERROR

FILE EXISTS

Displayed if LOAD cannot find the specified file or if no
filename is specified.

Caused by an error code returned by a BDOS function
call. Disk may be write protected.

Cannot find source file. Check disk directory.

Caused by an error code returned by a BDOS function
call.

Destination Disk is full.

The address of a record was too far from the address of
the previously-processed record. This is an internal
limitation of LOAD, but it can be circumvented. Use
DDT to read the hexfile into memory, then use a SAVE
command to store the memory image file on disk.

Disk directory is full.

The SUBMIT program displays its messages in the for-
mat shown above, where nnn represents the line
number of the SUBMIT file. Refer to the message
following the line number.

Disk or directory is full, and ED cannot write anything
more on the disk. This is a fatal error, so make sure
there is enough space on the disk to hold a second copy
of the file before invoking ED.

You have asked CP/M to create or rename a file using a
file specification that is already assigned to another file.
Either delete the existing file or use another file
specification.

The new name specified is the name of a file that
already exist. You cannot rename a file with the name
of an existing file. If you want to replace an existing file
with a newer version of the same file, either rename or
erase the existing file, or use the PIP utility.

:
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Message

Meaning

File exists, erase it

**FILE IS
READ/ONLY**

File Not Found

FILE NOT FOUND-
{filespec}

Filename required

hhhh??=dd

Insufficient memory

Invalid Assignment

Invalid control character

The destination filename already exists when you are
placing the destination file on a different disk than the
source. It should be erased or another disk selected to
receive the output file.

The file specified in the command to invoke ED has
the Read Only attribute. ED can read the file so that the
user can examine it, but ED cannot change a Read Only
file.

CP/M cannot find the specified file. Check that you
have entered the correct drive specification or that you
have the correct disk in the drive.

ED cannot find the specified file. Check that you have
entered the correct drive specification or that you have
the correct disk in the drive.

STAT cannot find the specified file. The message might
appear if you omit the drive specification. Check to see
if the correct disk is in the drive.

An input file that you have specified does not exist.

You typed the ED command without a filename.
Reenter the ED command followed by the name of the
file you want to edit or create.

The ?? indicates DDT does not know how to represent
the hexadecimal value dd encountered at address hhhh
in 8080 assembly language. dd is not an 8080
machine instruction opcode.

There is not enough memory to load the file specified in
an R or E command.

You specified an invalid drive or file assignment,
or misspelled a device name. This error message
might be followed by a list of the valid file assignments
that can follow a filename. If an invalid drive assignment
was attempted the message “Use: d: = RO’ is displayed,
showing the proper syntax for drive assignments.

The only valid control characters in the SUBMIT files of
type SUB are A through Z. Note that in a SUBMIT file
the control character is represented by typing the cir-
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Message

Meaning

INVALID DIGIT-
{filespec}

Invalid Disk Assignment

INVALID DISK
SELECT

INVALID DRIVE NAME
(Use A, B, C, or D)

Invalid File Indicator

INVALID FORMAT

INVALID HEX DIGIT
LOAD ADDRESS hhhh
ERROR ADDRESS hhhh
BYTES READ:

hhhh

INVALID MEMORY
SIZE

INVALID
SEPARATOR

INVALID USER
NUMBER

n?

NO DIRECTORY
SPACE

NO DIRECTORY
‘SPACE-{filespec}

cumflex, ~, not by pressing the control key.

An invalid hex digit has been encountered while reading
a hex file. The hex file with the invalid hex digit should be
corrected, probably by recreating the hex file.

Might appear if you follow the drive specification with
anything except =R/O.

CP/M received a command line specifying a nonexistent
drive, or the disk in the drive is improperly formatted.
CP/M terminates the current program as soom as you
press any key. '

SYSGEN recognizes only drives A, B, C and D as valid
destinations for system generation.

Appears if you do not specify RO, RW, DIR, or
SYS.

The format of your PIP command is illegal. See the
description of the PIP command.

File contains incorrect hex digit.

Specify a value less than 64K or your computer’s actual
memory size. .

You have placed an invalid character for a separator bet-
ween two input filenames.

You have specified a user number greater than 15.
User numbers are in the range 0 to 15.

You specified a number greater than fifteen for a user
area number. For example, if you type USER {—],
the screen displays 187.

The disk directory is full. Erase some files to make room
for PRN and HEX files. The directory can usually hold
only 64 filenames.

There is not enough directory space for the output file.
You should either erase some unnecessary files or get
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Message

Meaning

NO FILE-{filespec]}

NO INPUT FILE
PRESENT ON DISK

No memory

NO SOURCE FILE ON
DISK

NO SOURCE FILE
PRESENT

NO SPACE

No SUB file present

NOT A CHARACTER
SOURCE

**NOT DELETED**

NOT FOUND

OUTPUT FILE WRITE
ERROR

Parameter error

another disk with more directory space and execute PIP
again.

CP/M cannot find the specified file, or no files exist.

The indicated source or include file cannot be found on
the indicated drive.

The file specified in an R or E command cannot be
found on the disk.

The file you requested does not exist.

There is not enough (buffer?) memory available for
loading the program specified.

SYSGEN cannot find CP/M either in CPMxx.com form
or on the system tracks of the source disk.

The assembler cannot find the file you specified. Either
you mistyped the filespecification in you command line,
or the file is not type ASM.

Too many files are already on the disk, or no room is left
on the disk to save the information.

For SUBMIT to operate properly, you must create a file
with filetype of SUB. The SUB file contains usual CP/M
commands. Use one command per line.

The source specified in your PIP commands is
illegal. You have probably specified an output device as
a source.

PIP did not delete-the file, which may have had the R/O
attribute.

PIP cannot find the specified file.

You specified a write-protected diskette as the destina-
tion for the PRN and HEX files, or the diskette has no

space left. Correct the program before assembling your
program.

Within the SUBMIT file of type sub, valid parameters
are $0 through $9.
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Message

Meaning

PARAMETER ERROR,
TYPE RETURN TO
IGNORE

QUIT NOT FOUND

Read error

READER STOPPING
Record Too Long

START NOT FOUND

SOURCE FILE
INCOMPLETE

SOURCE FILE NAME
ERROR

SOURCE FILE READ
ERROR

SYNCHRONIZATION
ERROR

“SYSTEM” FILE NOT
ACCESSIBLE

**TOO MANY FILES**

UNEXPECTED END
OF HEX FILE-{filespec}

If you press return, SYSGEN proceeds without process-
ing the invalid parameter.

The string argument to a Q parameter was not found in
you input file.

An error occurred when reading the file specified in the
type command. Check the disk and try again. The
STAT filespec command can diagnose trouble.

Reader operation interrupted.
PIP cannot process a record longer than 128 bytes.

The string argument to an S parameter cannot be found
in the source file.

SYSGEN cannot use your CP/M source file.

When you assemble a file, you cannot use the wildcard
characters * and ? in the filename. Only one file can be
assembled at a time.

The assembler cannot understand the information in the
file containing the assembly language program
Portions of another file might have been written over
your assembly language file, or information was not
properly saved on the diskette. Use the TYPE command
to locate the error. Assembly language files contain the
letters, symbols, and numbers that appear on your
keyboard. If your screen displays unrecognizable -out-
put or behaves strangely, you have found where com-
puter instructions have crept into your file.

The MOVCPM utility is being used with the wrong
CP/M system.

You tried to access a file set to SYS with the STAT
command.

There is not enough memory for STAT to sort the files
specified, or more than 512 files were specified.

An end-of-file was encountered prior to a termination
hex record. The hex file without a termination record
should be corrected, probably by recreating the hex
file.
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Message Meaning
Unrecognized Check command line for valid destination.
Destination

Use: STAT d:=RO

VERIFY ERROR:
-{filespec}

XSUB ACTIVE

XSUB ALREADY
PRESENT

Your input?

An invalid STAT drive command was given. The only
valid drive assignment in STAT is STAT d: =RO.

When copying with the V option, PIP found a difference
when rereading the data just written and comparing it
to the data in its memory buffer. Usually this indicates a
failure of either the destination disk or drive.

XSUB has been invoked.

XSUB is already active in memory.

If CP/M cannot find the command you specified, it
returns the command name you entered followed by a
question mark. Check that you have typed the com-
mand line correctly, or that the command you re-
quested exists as a .COM file on the default or specified
disk.
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Index

A

ABORTED I-1

AC adapter 2-1

Acoustic coupler 3-76, 4-26, 4-42
connection 4-42

A/D converter see Analog/Digital converter ADCVRT subroutine 5-34

example of use H-1
Afn 3-5
ALARM 2-22, 2-27, 2-47
setting 2-27, 2-29
<ALARM MSG> 2-28
ALARM string 2-27
Ambiguous file names 3-5
Analog/Digital converter 1-9, 4-37
example of use H-1
location 4-37
Arrow keys 2-14
Alphanumeric keys 2-11
ASCII codes E-1
printers and E-2
table E-3, E-4, E-5, E-6, E-7, E-8
ASM (8080 assembler) 3-92
error messages I-1
Assembly language programming 3-92, 5-1
AUTO POWER OFF time 2-42, 2-47, 3-61
Auto repeat keys 2-11
controlling using ESC sequence A-17
AUTOSTART 2-23, 2-31, 2-32, 2-47
AUTOSTART string 2-32
rules for setting up 2-34

B

Backspacing 2-15
BAD DELIMITER I-2
Bad load I-2
Bar code reader 4-37
BASIC 1-10, 2-20
CALL and BIOS calls H-4

Index-1
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