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Section 1
Introduction

The Advanced Video Controller allows the addition of a standard
88/490 column, 25 line display to the Nascom CP/M system giving
access to a wide range of standard software,

Many advanced display features are supported along with enhanced
keyboard operaticns.

Features

40 or 88 columns per line Screen windowing

Inverse video Programmable character set
Direct curscor addressing Underlining

Screen editing Function keys

Instructions for installing the AVC text software are given in
APPENDIX A, Refer to the AVC hardware manual for instructions on
installing the AVC card into a NASCOM microcomputer system,

When the AVC text support software is loaded it configures itself
as the User Conscle Device UCl: and becomes the active console.
The Nascom 16 * 48 screen remains as the Console device CRT:.

Switching between the two devices is accomplished using the CP/M
STAT cemmand.

STAT CON:=CRT: selects the 16 * 48 screen

STAT CON:=UCl: selects the AVC screen
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Section 2
Special keyboard functions

Local mode

A local mode is provide to allow characters entered at the
keyboard to be sent directly to the display.
Local mode is selected by pressing GRAPH and L and is terminated

in the same way. Whilst in local mode all screen control codes
may be entered including escape seguences.

Screen editing

A screen edit mode is provided to allow for speedy editing and
re-entry of command lines. This mode is invoked by pressing GRAPH
and S. The terminal will enter local edit mode as described in
the previous section except that editing will be terminated by

the ENTER key.
when ENTER is pressed the complete line containing the cursor is
returned except for the prompts issued by CP/M ( >A, >B * ~ § )

which are deleted.
Echo to LS5T:

The key combination GRAPH and E will cause all following

' . - o Lo g m ke o o7 - ~ . $ .3 i
characters to be echoed to the LST: device with no checking for

control functions. This allows direct access to any special
functions that may be supported by the printer such as bold or
variable character pitch. This mode is terminated when ENTER is

pressed.

Screen dump

The key combination GRAPH and D will cause the contents of the
screen to be sent to the LST: device which is normally a printer.

Shift toggle

The key combination CTRL and ENTER toggles the action of the
shift key.

Function keys

- B vl i)

- The keys '8' to '9° when used in conjunction with the GRAPH key

will act as ten programmable function keys. A character string of
\ to 18 characters is associated with each of these keys. The

keys are defined as having the following functions by default but
may be changed under software or keyboard control, {(see section

3)

1l - DIR A: 2 « DIR B: 3 -~ DIR C: 4 ~ DIR D:
5 « STAT 6 « DDT 7 ~ PIP 8 +~ MBASIC
9 «~ FILES g -~ SYSTEM



Section 3 Terminal Functions

Section 3

Terminal functions

The Advanced Video Controller will accept both single character
control codes and multiple character escape seguences in order to

provide a wide range of terminal functions.

Single character control codes have ASCII values from € to 19 hex
(@ to 31 decimal). They may be generated from the keyboard by
pressing the CTRL key aleng with one of the alphanumeric keys as
shown bhelow,

.
Muleiple charac

N
ESC character (1B hex, 2? decimal) followed by an alphanumeric
character. Some escape segquences may require other characters to
follow which are indicated where required,

If a control character (£ to 19 hex) is pre
character (1B hex) then character will be disp
and its control function ignored.

NOTE: nested escape sequences are not permitted.

ey escape seguences are initiated b\;’ sending the

Lr=Rt LTS i1 2G5

ceded by an escape
layed on the screen

Control codes

#8H “H Backspace

The curser is moved left one position. The character now under
the cursor is erased. If the cursor is in the home position then
the rode is 1:’1nnror’i

LS = =T - Ll i

BAH ~J Linefeed
The cursor is moved down one line If the cursor is already on

the bottom line then the screen is scrolled up one line and the
bottom line erased.

8CH "L Form feed/Clear screen

The cursor is moved to the home position and the screen is
cleared.

fDH "M Carriage return
The cursor is moved to the first position in the current line,

12H "R Erase to end of line

The character under the cursor and all the characters to the
right of it in the current line are erased.

138 °S Erase to end of screen

The character under the cursor and all the characters to the
right of it and below it are erased.

14H °T Delete line

The cursor line is erased and all the lines below it scrolled up.
A blank is inserted at the bottom of the screen.



154 “u Insert line
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below it are scrolled down. A

The cursor line and all the 1lin

1 es
blank line is inserted and the bottom line is lost.

16H v Delete character

The character under the cursor is deleted and all the characters
to the right of it are shifted left one place a space being
inserted in the last character position.

17H "W Insert character

A space is inserted in the current cursor position. The cursor
character and all the characters to the right of it are shifted

right one place. The last character on the line is lost.

18H "X Erase line

The line containing the cursor is erased and the cursor moved to
the first position in the line.

19H Y Cursor home

The cursor is moved to the first row and column in the screen.

1BH [ Escape

First character of an escape sequence.

A Wali Rl Y . P
1CH \ Cursor le

The cursor is moved one position to the left, If it is at the
start of a line then it is moved to the end of the line above. If
it is in the home positicon then nc action is taken,

1DH ] Cursor right

The cursor is moved one position to the right., If it is at the
end of a3 line then it is moved to the start of the next line. The
screen is thn11pﬂ up if required.

—_ e W p=—L 5y B I G N =y =

Cursor up

The curscor is moved up one line. If it is on the top line then no
action is taken.

1FH " _ Cursor down

The cursor is moved down one line, If it is on the bottom line
then no action is taken.
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Escape codes
ESC = Set cursor position

The following two characters define the row and coclumn to which
the cursor is subsequently moved, The row number is expected

first followed by the column number as ASCII wvalues offset by 2§
hex (See table 1).

ESC 2 Report cursor position

nr-so'ln w3171 ko the

o ot
Fa = W A4 [ =

The next three a ers Ie rorn
and column numbers the cu t cursor position followed by
t

carriage return. The row number is returned first followed by
celumn number as ASCII values offset by 28 hex (See table 1).

-
Vi

=

th row

W
a
e

o

-~
LS

0
m

s
G I
rren

h

o
0
| w]
[S2)
c
g
G
o
m

Fal ot o RS
Lo A

The line length is set to 80 characters and the screen is
cleared. (see ESC B)

FTOT

fad ol (=] A e BN (e
ESC B 48 column mode

The line length is set to 42 characters and the screen is
cleared. {see ESC A)

al ol o B ol 2T a4 - T -
=1 S Alternate character set

m

he characters displayed for codes 2 ~ 127 will be from the
lternate character set, Character codes 128 = 255 will display
h
[

aracters from the standard character set. If the alternate

racter set is the 1hunrcn nF tho efnnﬂ:\rﬂ cet qur‘ D\ !’hen

is code will cause the characters to appear in inverse video.
ee ESC D}

-

T
a
C
th
(s
ESC D Standard character set

The characters displayed for codes €& ~ 127 will be from the
standard character set. Character codes 128 « 255 will display

characters form the alternate character set, {(See ESC C}

ESC E Read cursor lin

o

Characters subsequently requested from the console will be read
from the current cursor line on the screen, The line will be
terminated by a carriage return, Trailing spaces and non~ASCII
characters will be deleted.

ESC F Read keyboard line

This is similar to the previous command except that screen
editing is invoked and the cursor line returned when the ENTER

key is pressed. (see ESC E)
ESC G Reverse line feed

The cursor is moved up the screen one line, If it was on the top

line then the screen is scrolled down and the top line erased.

6



Section 3 Terminal Functions
ESC J Enable wraparound
When the cursor is moved beyond the last character position in a

line then it will move to the first character position in the
next line. The screen will be scrolled if required. (see ESC K)

ESC K Disable wraparound

The cursor will stay in the last character positicn in a line
until a cursor control code moves it from there. The character
will be overwritten if any more displayable characters are
received. This mode is used primarily to prevent the screen
scrolling when the last character on the last line is displayed.

******** =

(see ESC J)
ESC L Single line cursor

The cursor is displayed on the screen as a single line underneath
the character. (see ESC M)

ESC M Block cursor

he cursor is displayed on the screen as a block the full height
of a character. (see ESC L)

ESC N Overwrite cursor

The cursor will overwrite the character currently on the screen
in inverse video. {see ESC D)

ESC © Invert cursor

The cursor will invert the character currently on the screen.
(see ESC N) :

ESC P Invert charac

The alternate character set is made to be the inverse of the
standard character set, Selecting the alternate character set
will now select inverse video. (see ESC C)

ESC Q Inverse video

The screen cleared and set to inverse video mode. (see ES5C R)

ESC R Naormal video

The screen is cleared and set to normal video mode., (see ES5C Q)

ESC S Enable cursor

The cursor appears on the screen at the current Cursor position.
{see ESC T}

ESC T Disable cursor

The cursor is not displayed on the screen. (see ESC 5)

7



Section 3 Terminal Functionsg

ESC U Enable text display

The text is displayed on the screen. (see ESC V)

m

SC Vv Disable text display

=

he text is not displayed on the screen but is received and
r

processed as normal., (see ESC U)

m

cr
b 1

All characters subsequently displayed on the screen will be
underlined. ({see ESC X)

ESC X Disable underlining
Turns off the underlining. (see ESC W)
ESC ¥ Define window

A scrolling window is defined on the screen, The first line of
the window is the current cursor line., The number of scrolled
lines is sent next offset by 28h. (see table 1)

ESC Z Define character

The dot matrix displayed for a particular ASCII code may be
defined using this escape sequence. The next character code
received will be the ASCII code of the character to be defined.
The next ten codes will be the bit patterns for successive scan

lines of the display starting with the top line. (see Appendix E)

ESC | Reset
The AVC parameters are set to the default values and the entire
display memory is erased. The current character set is left

unchanged,

ESC \ Define key

The key character string returned by any of the function keys is
defined using this facility., The next character is the number of
characters to be assigned to the key offset by 20h {see table 1).
The maximum number of characters allowed is ten. The following
characters define the string tc be used.

ESC ] Page mode

This code disables the normal scrolling of the screen. When entry
continues beyond the last character on the bottom line the
display is halted. When a key is pressed and then the screen is
cleared and display continues from the home position. (see ESC *)

________ AL

This mode is useful for quickly scanning through a text file.
ESC © Scroll mode

Normal screlling is resumed. (see ESC })

8
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ASCII Number ASCII Number ASCII Number
Char hex dec Char hex dec Char hex dec
SP 20 4} H 38 27 v 56 54
! 21 1 < 3C 2B W 57 55
" 22 2 = 3D 29 X 58 56
& 23 3 > 3E 30 Y 59 57
S 24 4 ? 3F 31 Z SA 58
% 25 5 e 4{ 32 { 5B 59
& 26 6 A 41 33 N 5C 60
' 27 7 B 42 34 ] 5D 61
( 28 8 C 43 35 - 5E 62
) 29 9 D 44 35 _ 5F 63
* 2A 10 E 45 37 60 &4
+ 2B 11 F 46 38 a 61 65
. 2C 12 G 47 349 b 62 66

2D 13 H 48 40 c 63 67
. 2E 14 I 49 4] d 64 68
/ 2F 15 J 42 42 e 65 69
e 30 16 K 4B 43 f 66 70
1 31 17 L 4C 44 g 67 71
2 32 18 M 4D 45 h 68 72
3 33 19 N 4E 46 i 69 73
4 34 20 0 4F 47 j 62 74
5 35 21 P 50 48 K 6B 75
6 36 22 0 51 49 1 6C 76
7 37 23 R 52 58 m 6D 77
8 38 24 ) 53 51 n 6E 78
9 39 25 T 54 52 o 6F 79
: 3A 26 3] 55 53 P 7@ 8¢

TABLE 1. ASCII code/Decimal number conversion

The table shows the characters used to represent decimal numbers

when offset by the ASCII value of a space {22 hex}. For the ASCII

code in decimal add 32 to the decimal number.
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Appendix A
Installing the AVC control software

The AVC text handling routines and character set are contained in
the file AVCTXT.COM. The AUTO,SUB file supplied may be used to

= P R LA = R |
aute load the software if required.

IMPORTANT The AVC text routines require CP/M 2.2 Nascom Rev 2.1
or later. They are incompatible with CP/M 2.2 Nascom Rev 1.1 and
other CP/M implementations on the Nascom.

The AVC contreol software occupies 4.5 kilobytes of memory. It
is located in reserved memory above the CP/M operating system.
Memory must be reserved for this by using MOVCPM to create a CP/M
system smaller than the memory available. The size of system to
be created can be calculated as follows:—

Subtract 4.5 from the memory available in kilobytes and round
this down to the next kilobyte, Create a system of this size
using MOVCPM as described in the CP/M documentation., (see table
2)

The control software is self relocating ie it configures itself
for the memory available. The base address is determine by the
free memory pointer maintained by the CP/M system., After
relocation the pointer is updated to reflect the new top of
memory.

It is usually most convenient for the AVC software to Auto load
upon cold boot. This is accomplished by using CONFIG to select
the aute load option and using the supplied AUTO.SUB file as
described in the CP/M documentation.

The AVC is normally set up for a base address of 808P hex. The
AVC text software will however configure itself for AV(C's based
at Bge0 hex, 4000 hex or 8Q0U0 hex as may be required. The base

AVC memory and the text handling routines in main memory. (see
table 2}

The software assumes that the Nascom 2 video has been connected
to the external videco input of the AVC card. This allows
switching between the two video system on one monitor,
Instructions for accomplishing this are contained in the AVC

hardware manual.

Table 2., Usual Memory allocation.

Memory size CP/M size AVC base address
32k 27k 8868h or 0PE8hL
48k 43k 42668h or 2988h
b6dk 55k 80¢2h or 4908h or E800h

Four column directory display

The DIR command only uses two columns to display the information.
This may be changed to give a four celumn display by using DDT or

1¢
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Appendix B
Error messages

following error messages may be encountered whilst the AVC

e ="11

tware is installing itself.
NC AVC PRESENT

This message would result if no AVC card is present or if it has

been incorrectly installed in the system. For installation details
see the AVC HARDWARE MANUAL,

INSUFFICIENT MEMORY RESERVED FOR AVC

This message would result if insufficient me as
reserved above the CF/M operating system for the AVC con
software.

MEMORY CONFLICT

This message would result if the AVC text routines are overlapped
by the AVC on board memory.

(-
oW
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Appendix C
Customising the AVC control software

Many of the AVC parameters may be changed to allew tailoring of
the software to suit individual reguirements.
These changes are effected by u51ng BDT or ZSID on the AVC.COM

file and then saving the modified version.

NOTE It is preferable to change the application software if at
all possible rather than change the terminal functions.
Patchable locations

1

CRT Controller initialization values

These values should not require changing unless difficulty is
[ (q'| &‘:r'\‘l avy HD‘!\I’“D n use, Further

nvpnr\aqﬁod \1'|+'i'1l t}-}e F\'xfiQ'lﬁn'l..:’ ay evice lu b1

details may be found in the AVC nardhare manual,

name location wvalue description

HTCT BALC 129 Horizental total = 1
HDISP BRED 128 Horizontal displayed
HSINC PAOE 119 Horizeontal sync position
SYNWID GAQF 9 Sync width

VTOT ZALC 76 Vertical total

vaDd gall 3 Vertical adjust

VDISP BAalz 64 Vertical displayed

VSYNC gal3 68 Vertical sync position
INT galdg ) Interlace mode

LPC BAlS 3 Scan lines per character ~ 1
CST Gale 1y Curscr start

CEN eal7 1 Cursor end

MSTART BALB/9 g Memory start address

Control and Escape code table

This table may be changed if it is required to change the control
codes used to accomplish a particular terminal function.

Each byte value in the code table has a corresponding two byte
address in the jump vector table pointing to the handling routine
for the function.

Entry values from £ to lF hex are used where single byte control
codes are used. Values from 1F to 7F hex correspond to the second
byte ¢f a two byte escape code, The first byte normally being ESC
1B hex but this may be changed by patching the appropriate

location.

name location wvalue description
CTLTAB AAlA 47 Number of contrel codes in table
CTLTB galB #Dh "M Carriage return

GR1C aah ~J Line feed

BALID #8h "H Back space

BALE B8Ch "L Form feed

BA1F 16h "V Delete character

BA20 17h "w Insert character

13



Appendix C Customising the AVC control software

name location wvalue description
pr2l 19h "y Home
bDA22Z 1Bh Escape
BA23 1ch "\ Cursor left
BA24 1Dbh 7] Cursor right
ga2s l1Eh °° Cursor up
BA2G 1Fh ~ Cursor down
ga27 18h “X Erase line
A28 41h A B0 ceclumn mode
BA29 42h B 4¢ column mode
OAZA 43h C Alternate character set
PrzZB 44h D Standard character set
8A2C 12h “R Erase to end of line
aa2D 13h °s Erase to end of screen
gA2E 3Dh = Set cursor position
gAZF 47h G Reverse line feed
BA3E 15h ~U Insert line
ga3l 14h °T Delete line
GA32 4Ah J Enable wrap around
OA33 4Bh K Disable wrap arcound
ga34 4Ch L Line cursor
PA35 ADh M Block cursor
OA3E 4Eh N Overwrite cursor
aa37 4Fh O Invert cursor
BA38 5¢h P Invert character set
ga3o Slh © Invert video
GA3A 52h R Normal video
gA3B 53h S Enable cursor
ga3C 54h T Disable cursor
BA3D 55h U Enable text display
GA3E 56h V Disable text display
@A3F 57h W Underline on
PA4D 58h X Underline off
Padl 59h Y Set window
BAr4z 5Ah Z Define character
gad3 58h [ Initialise AVC
BA44 5Ch \ Define function key
Ba4ds 5Dh 1} Page mode
Ba46 SEh ~ Scroll mode
gaai 3Fh ? Cursor position report
ga4s 45h E Get keyboard line
BA4S 46h F Get screen line

VECTTB GA4A~-QBAT Jump vecteors for control codes

Special key function table

The key combinations used to activate the special key functions
may be changed by patching the following table. Any of the
functions may be dissabled by inserting a value of 9 where
required.,

14
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name location wvalue description
SKEYTB AAAB 4 Number of special keys
SKEYT BAAQ F3h gra S Screen edit
GARA E5h gra E Echo to L5T:
@AAB Féh gra D Screen dump
QAAC ECh gra L Line/Local
SVECTS OAAD~BABA4 Jump vectors for special keys

Function key table

The character strings returned by each of the function keys may
be changed by patching this table. The last character {(which may

A T . |

or may not be a carriacge return) must have its most significant
=

bit set.

name location
(JABS~-BABE
OABF-DACE
FACY~CAD2
@AD3-EADC
gADD~DAEG
GAET-OAFE
PAF1~0ATA
GAFBE~GBO4
PBES~-CBOE
PRCF-0B18

KEYTBL

value

"SYSTEM™
"DIR A:"
"DIR B:"
"DIR C:"
"DIR D:"

#Heomami

olAl
HDDT“
HPIPII
"MBASIC"
"SYSTEM"

Other parameters and flags

name location

BB26

value

4144H
28h
79

@
Q

L

@
24

1

2ah

FFh

description

Function
Function
Function
Function
Function
Function
Function
Function
Function
Functien

VOO0~ N L B = S

description

First line

e address

Initial value for AVC control port
Last column number

Initial column position

Initial row position

First line
Last line

1 - Line cursor

12 «~ Block curscor

0¢h ~ Normal video

FFh -~ Inverse video

¢oh -~ Standard character set
80h ~ Alternate character set
8Ph ~ Wraparound disabled
FFh = Wraparound enabled

gpgh ~ Overwrite cursor

FFh -~ Invert cursor

g8h ~ Cursor disabled

FFh -~ Cursor enabled

15



Appendix C Customising the AVC control software
name location wvalue descriptioen
Br27 g0h APh +~ Underline disabled
FFh « Underline enabled
gB28 @8h gPh ~ Scroll mode
FEFh ~ Page mode
gB29~-30 Miscellaneous

Character set tables

The characters are stored as 19 bytes per character the first
byte being the top row. Character code 6 is first in the table.

name location wvalue description

CHRFLG 11FF § Character table invert flag
SCSET 1200-17FF Standard character set
ACSET 18308~1DFF Alternate character set

16
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Appendix D
Example program

This short example shows how some of the features of the AVC text
handling may be put to use, The program was written in MBASIC but

should be easy to 1npiement in most BASIC dialects.

l REM 2 R EE SR EEE SR EE R T E FEE R EE R EE ISR EE RS S SEEEEEE R EER ] ]
2 REM * Demonstration program to set up the function

3 REM * keys and print the key functions on the bottom
4 REM * line of the screen leaving 24 scrolled lines.
6 REM L E R R SRR EEE SRS RS EEEESEESESE R SRR EREERRERESEREREERE &
1% REM set width te 255 to avoid unwanted new lines

20 WIDTH 255

30 REM set ES$ to ESCAPE character

40 E$—CHR${L;;

50 REM select 88 column mode

60 PRINT ES;"a";

72 REM set up function keys

g0

nn
i

160
11¢
124
13¢

1240
4 9K

150

PRINT ES;

ST AM D,
l:.'v’

LN
PRINT
PRINT
PRINT
PRINT

DRTRT
MRl

PRINT

LAY I ULl L § o R ol s Bo T My SR SRR

We s ORe V34T ),

; "N3"; CHRS (32+7);
"\4";CHRS (32+7);
"N\5";CHRS (32+5);
"N6";CHRS (32+44);

LU I B & B o i e R PP, S
NP FNTIRY L2875 f

ES;"\8";CHRS (32+7);

ES;
ES;
ES$;

00 .
Livw g

"N1Y";CHRS (32+47);"DIR A:";

™Tn
[ L - I

H

=3 N;

"DIR C:"

"DIR D:"

"STAT"; CHR$(13):
"DDT"; CHR$(13),

ﬂnrn".ﬁun¢f11\.
FEACEE R S SR )

"MBASIC";CHRS(13);

"FILES";CHR$(13);
*SYSTEM"; CHRS (13);
is inverse video

PRINT E$;"\9";CHRS (32+€6};
PRINT ES;"\0";CHRS (32+7);

REM alternate character set
PRINT EC.ND".

NT :
REM print on bottom line

PRINT ES$;"=";CHRS (32+24};CHRS (32+0};
REM disable wraparound

PRINT E$ "K",

PRINT
PRINT
PRINT
PRINT
PRINT
3gg PRINT
319 PRINT
3280 PRINT ES
33¢ PRINT
340 PRINT
358 REM set screen window
3683 PRINT ES$;"=";" ";CHRS (27);
370 REM clear screen

388 PRINT CHRS$(12);

396 REM enable wraparound

43Q PRINT ES$;"J";

412 REM set normal video

428 PRINT ES;"D%;

432 REM set width back to 80 columns
442 WIDTH 80

459 SYSTEM

160
17¢
180

yan

P £

2808
21¢@
228

238
240

A i #

25¢
260
270
28¢
290

}
=

ES,"D';"DIR : H

E$;"C":"DIR B: ";

; "DIR C: :

"DIR D: ;

: "STAT ",

: "DDT "

s "pIp n;
".YMBASIC ";
"FILES "
ES$;"C";"SYSTEM ";

to 24 lines
“Y®:CHRS (32+24);

(w

m
4N
3
o
2

17
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