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INTRODUCING
THE SCREENMASTER 80

- There are a number of video cards on the market which enable an Apple Il to
display an 80 column by 24 line display. These cards all aim to perform certain
basic functions, because of its unique design, the SCREEN MASTER 80 has a

| number of addtional features which give it a range, ease and flexibility in word

KEYBOARD BLACK CONNECTOR PIN precessing and applications software that sets it apart from all its competitors.
First of all, because the SCREEN MASTER 80@’s emulation of Apple is so complete,
the combined system can be run as virtually an unaltered Apple when desired,

KEYBOARD RED CONNECTOR PIN —— | very few, if any, program changes will be required.

'\ Secondly, the additional SCREEN MASTER 80 control codes that bring in 8@
column operation and other new facilites have been designed so that they can be

memorised without effort.
To show the basis on which these claims are being made, we now look at the

| SCREEN MASTER 8@'s capabilities in more detail.

\ EMULATION OF APPLE The SCREEN MASTER 80 supports all (APPLESOFT)
Apple 11 commands, whether in 40 by 24 or 80 by 24 mode. These commands

| include the graphics and display commands for Apple Hi-res and Lo-res graphics,
and inverse and normal (51 and 50) (highlight and lowlight in CP/M and Pascal)
and all tabulating and cursor commands (monitor escape codes).
OPERATING MODES Any operating mode can be selected, or a switch made from
one mode to another by in each case, a single simple command.
The modes include, obviously, 88 column by 24 line, 40 column by 24 as well as 80
column BASIC listing, which makes for faster and more efficient program editing.
The Display Control Characters mode is notably useful. This mode deactivates
control characters and thus prevents any control character present in a program
from producing its effects during a program listing (such as causing the cursor to
move aboutthe screen in a disconcerting fashion). The Display Control Character
mode displays control characters as underscored upper-case characters, thereby
making them easy to detect in a program listing.

Additional Video Control Codes
The additional video control codes used by SCREEN MASTER 80 have a simple
standard form in which the relevant control codes are directly related to its
function. Thus “B‘’ is the control code for Block Cursor, “U” for Underscore
Cursor and so on:
: il Switch to Apple 4@ x 24 format

Nt b “g" Switch to 80 x 24 format

9 e - Switch to 9 dot character format (9 X 18 EURO AND US)
=B’ Block cursor

DIGITEK SAFETY TAB —

RCA (Female)
MONITOR
PLUG e

; 3 “g” Cursor enable (hardware cursor)
""" “D" Switch 8@ x 24 Display control characters ON/OFF
“E” Erase screen line

“r Fast blink cursor
"G"  Switch to (GRAPHICS) 8 dot character format (8 x 10

VISUAL EURO and US)
: SHIFT LOCK { “H” High speed scroll mode enable
: il i Insert screen line
} & DISPLAY b i Lists output to another device
' LED “N”  Non blink cursor
INDICATOR + "P”  Printcurrent screen display to printer
RCA (Male) . “S'" Slow blink cursor
VIDEO OUT N Lo “U”  Underscore cursor
PLUG ' " “V*”  Video (interlace enhancement
Note: These commands are all prefixed with a <CTRL Z> to allow the SCREEN
MASTER 86 to identify them from an Apple or software command so they will not
interfere with the normal operation of the Apple or your software.
SLOT CONNECTOR <CTRL Z> commands when issued from the keyboard and followed by <RETURN>

will cause an annoying “SYNTAX ERROR” message to appear on the screen.
To overcome thistype <CTRL X> after the <CTRL Z> “CHR"” command is issued

16 PIN SOCKET this cancels the command to Apple but allows SCREEN MASTER 8@ to actuponiit.




One Monitor and Two Monitor Displays
The SCREEN MASTER 80 treats both the 8@ by 24 and 4@ by 24 and all graphics
screens as completely independent display areas. On the 8@ column monitor this
allows video source switching between, for instance, 80 by 24 upper/lower case
text and 40 by 24 uppercase text and Apple HIRES graphics.
However standard Apple output is always available at the normal video output
socket. This allows the use of two monitors simultaneously displaying 4@ or 83 by
24 text or graphics on the SCREEN MASTER 8@’s monitor, and Apple text of
graphics (in colour or black and white) on the other monitor.

/7.——_=_—\

An Example of the value of this arrangement is that of displaying material on the
Apple screen which is required as references for inputs to the 86 by 24 screen. But
above all, this arrangement transforms the development of graphics programs,
since it enables the graphical consequences of any input to the 89 x 24 screen to
be shown on the Apple screen, so that the effects of parameter variation or of
changing numerical values of input data, for example, are seen immediately (this
arrangement has obvious advantages for such tasks as modelling).

These advantages can still be obtained when using a single monitor by means of
the TOGGLE control, a simple software command which switches the monitor
screen between displaying the SCREEN MASTER 80 video output to displaying
the Apple video output. As with the monitor operation, it is possible therefore to
type input data to the SCREEN MASTER 8@ and immediately see the graphical
consequences of this input on the Apple display.

Typewriter Emulation

Besides providing the upper and lower case in 80 column operation (also in 40
column if a suitable adaptor such as a Paymar has been fitted) the SCREEN
MASTER 8@ will, after a simple keyboard modification has been affected, provide
a natural equivalent of the typewriter SHIFT and SHIFT/LOCK controls.

In addition, 12 extra characters are provided so that with the normal character set,
128 characters are available. With a graphics or an alternate character set an
additional 128 characterare availablei.e. : up to 256 characters are available from
the keyboard.

The SCREEN MASTER's typeface is attractive in form and highly legible.

INSTALLING
THE SCREENMASTER 80

This section will take you through the simple steps required to install your
SCREEN MASTER 8@. Also covered is the installation of the keyboard modification
which allows the SCREEN MASTER 80 to display upper and lower case.

As well as the Visual Shift Lock Indicator for upper and lower case and the Display
Control Line assembly use to toggle the video source switch when using PASCAL
and CP/M graphics.

Please read through all the steps below before beginning the installation.

CAUTION: BE CERTAIN THE APPLE II IS TURNED OFF AND UNPLUGGED BEFORE
PERFORMING THESE STEPS.

2.1 Installing the Screen Master 80.

The SCREEN MASTER 80 is installed in Slot 3 of the Apple II's Peripheral Connectors,
located at the back of the Apple |l main circuit board. Cable connections are made
to the normal Apple video output connector, and to a suitable video monitor. (A
monitor with a bandwidth of at least 12 Megahertz is recommended).

Modified colour and black and white TV receivers are not suitable as they do not
have sufficient signal ranges to handle the additional character dots generated
with 8@ columns.

There are two (2) cables connected to the SCREEN MASTER 80. One has a plug
similar to the one that is connected at the back right hand side of the APPLE and
marked VIDEO OUT this is called a female RCA plug and is for connecting the
video monitor screen to the SCREEN MASTER 8@. The other is called a male RCA
plug and connects into the VIDEO OUTPUT connector on the APPLE and is used to
divert the Apple video signal to the SCREEN MASTER 8d.

SCREENMASTER 80

SLOT3

RCA VIDEO OUT PLUG

RCA MONITOR PLUG

Follow these steps to install the card:

1) SWITCH OFF THE POWER TO THE COMPUTER!

2) Open the cover of your APPLE computer and you will note 8 slots numbered 0
through 7 insert the card into Slot 3 the fourth from the left using a firm
downward pressure. Be sure the card is seated completely and squarely in the
slot.

3) Orient the cables (with the female and male RCA-type plugs) coming from the
SCREEN MASTER 80 along the right hand side of the APPLE case and out
through one of the cut outs at the rear.

4) Connect the longer of the leads the one with the male RCA plug into the APPLE
VIDEO OUT connector.

5) Connect the cable coming from your monitor to the female RCA plug coming
from the SCREEN MASTER 80.

THE SCREEN MASTER 80 IS NOW INSTALLED.




2.2 Keyboard Modification

To take full advantage of the upper and lower case features provided by the
SCREEN MASTER 86, a minor modification to the Apple |l keyboard is necessary.
This modification allows the <SHIFT> key to operate like a normal <SHITFT> key
and the <CTRL> key to operate like the <SHIFT LOCK> key on a typewriter.
Without this modification the SCREEN MASTER 8¢ will not allow switching
between upper and lower case.

Before attempting this modification, bearin mind that it is easy to cause extensive
damage to the Apple Il by using tools not designed for digital circuitry or by
making incorrect connections. If any doubt exists about making this modification,
it may be prudent to check with your Apple service organization, and allow them
to carry out the task.

To implement the SHIFT and LOCK functions, the program on the SCREEN
MASTER 8@ must be able to sense the setting of the <SHIFT> and <CTRL> keys.
This is achieved by connecting the two leads to the Apple motherboard. The result
of the modification is to connect the <SHIFT> key to switch PDL2 and <CTRL>
key to PDL3.

KEYBOARD

RED
CONNECTOR
(Connect to PIN 3)

KEYBOARD
BLACK
CONNECTOR
(Connect to PIN 24)

16 PIN SOCKET
(Location H13,
Remove 1C558)

2.2.1 Installing the Keyboard modification

To perform this modification the SCREEN MASTER 8@ comes with a cable assembly
with (2) two connector wires with spring-loaded test clips attached atoneend and a
16 pin socket at the other.

The steps needed to make this modification differ depending on the version of the
keyboard on your Apple Il. On the newer Apples with a two-part keyboard, the
changes can be made without any soldering or other warranty-voiding changes. On
older machines some simple soldering is required. Your dealer can make these
changes for you, in roughly 15 minutes, if you prefer not to do the job yourself.

CAUTION: SWITCH OFF THE POWER BEFORE MAKING ANY MODIFICATIONS.

Newer Apples:

1) On newer Apples, there is a circuit board labelled ENCODER BOARD. APPLE this
is mounted underneath the keybaord circuit board and has 25 connecting pins
between it and the keyboard circuit board.

The test clips connect to two of the pins connecting the ENCODER BOARD. APPLE
and the KEYBOARD. The connecting pins are numbered from 1 to 25 when facing

the APPLE |l keyboard (i.e. the position when normally operating the system), pin

1is on the left and pin 25 on the right.

2) Connect the BLACK test clip to pin 24 (second from the right) of the connector and
the RED test clip to pin 3 (third from the left).

3) Remove IC 558 at location H13 on the motherboard of the APPLE and insert the
socket at the other end of the cable assembly in it’s place then insert IC 558 into
the new socket provided.

The SCREEN MASTER 8@ Keyboard Modification is now complete.

Older Apples

On older APPLES there is no ENCODER so the wires must be connected directly to
the keyboard. This alternative requires that you remove the case on your Apple Il
and that solder connections be made.

Here are the steps:

1) Remove the Apple’s case, and disconnect the keyboard cable from the main
circuit board (motherboard).

2) Remove the test clips from the ends of the wires, strip the end leaving no more
than "s inch of exposed wire.

3) On the bottom of the keyboard, the (shift) key is numbered 42. At the bottom of
each key there are 2 pins. Locate the right hand pin of key 42 (i.e. the pin that does
not have a circuit baord trace in common with all other keys).

4) Solder the Black wire to the not common pin of key 42, the shift key.

5) Solder the Red wire to the not common pin of key 28, the control key.

6) Replace the keyboard cable and then the base of the Apple Il, and turn the system
upright.

7) Remove IC 558 at location H13 on the motherboard of the Apple and insert the
socket at the other end of the cable assembly in it's place. Then insert IC 558 into
the new socket provided.

The SCREEN MASTER 8@ Keyboard Modification is now complete.

Note: PDL INPUTS 2 AND 3 ARE DISABLED BY THIS MODIFICATION,

2.2.2 Installing the Visual Shift Lock Indicator and Display Control Line.
Toinstall the VSLI use the cable assembly (supplied) with a lamp (LED) and a single
wire with (1) one spring loaded test clip attached at one end and a rectangular (4)
four pin in line connector at the other.
You may install the VSLIin two ways. The steps required are simple providing some
care is taken. The two methods are outlined below:
1) Remove the Apple case and keyboard.
WARNING: REMOVE THE APPLE CASE AND KEYBOARD OR THE
MOTHERBOARD COULD BE DAMAGED
Drill a '%/ea inch hole in a convenient position on the Apple case.
(We suggest that it be mounted on the right hand side of the channel that runs
across and above the keyboard).
Then remove the plastic LED mount from the LED.
Feed the LED through the drilled hole from underneath the Apple case.
Press the LED MOUNT over the LED.
Press the ASSEMBLY back into the hole in the Apple case.
Replace the keyboard and the Apple case.
OR
2) File two (2) small flat sides on the LED and place it through the first ventilation
slot on the Apple case. A metal nail file is suitable to perform this job.
Then press the (4) four pin rectagular connector with (3) three wires coming




from itover the (3) pins attached to SCREEN MASTER 8@ at the left hand top end
of the board this connector has (1) one pin missing to provide a keyway so that
the connector cannot be installed incorrectly.

The other wire attached to this assembly is called the Display Control Line and
is used to toggle the Video source to the graphics display when using PASCAL
or CP/M graphics commands.

Connect the single spring loaded test clip to the keyboard end of resistor
marked 4.7 K located between IC-F13 and F14.

Note: THE SCREEN MASTER 8@ input routine toggles location “AND" on the
game I/0.

The display control line is only available on Revision 4 Plus

The SCREEN MASTER 80 - KEYBOARD MODIFICATION - VISUAL SHIFT LOCK
INDICATOR and the DISPLAY CONTORL LINE should now be installed and ready
for use.

VISUAL SHIFT
LOCK & DISPLAY
LED INDICATOR

WARNING:

BEFORE TURNING ON THE POWER TO THE APPLE ENSURE THAT THE PREVIOUS
STEPS HAVE BEEN TAKEN AND FOLLOW THE NEXT STEPS CAREFULLY'!!

1 CHECK ALL CONNECTIONS

2 ALLO.K.?

3 IF NOT THEN GO BACK TO STEP 1

4. TURN ON THE POWER TO YOUR APPLE

5. IS 40 COLUMN OUTPUT O.K.?

6. IS APPLESOFT PROMPT “J” AND CURSOR O.K.?

7 IF NOT THEN GO BACK TO STEP 1 OR TO SECTION 6 OF THE MANUAL
8 TYPE “PR#3" THEN PRESS <RETURN>

9. IS PROMPT “J" AND CURSOR NOW DISPLAYED ON 80 COLUMN SCREEN?
10. IFNOT THEN GO BACK TO STEP 1

11.  TYPE 10 PRINT “A"; : GOTO 10" THEN PRESS <RETURN>

12.  TYPE'RUN" THEN PRESS <RETURN>

13. THE SCREEN SHOULD NOW FILL UP WITH A" 'S

14, |IFNOT THEN GO BACK TO STEP 1 OR TO SECTION 6 OF THE MANUAL
15. READ THE NEXT SECTION OR GO TO SECTION 6 OF THE MANUAL

2.3 VIDEO ADJUSTMENT

The contrast, signal level and vertical height of the video monitor or your Apple
may require adjustment. This can be made by adjustment to the following:

B Apple Il video level potentiometer

B Monitor Contrast and Brightness controls

W Monitor Height and Vertical linearity

B Monitor Horizontal and Vertical hold

REFER TO SECTION 6, “DIAGNOSTICS" FOR FURTHER INFORMATION IF YOU
EXPERIENCE ANY DIFFICULTY.

OPERATING
THE SCREENMASTER 80

o e R RO ~ e e S P R R

The sections below provide all the details needed to use your SCREEN MASTER
80 from either the keyboard or a program. The commands and features are
explained separately.

Within each section, special cautions or conditions are indicated in specific
“NOTES".

3.1 ACCESSING THE SCREEN MASTER 80

The SCREEN MASTER 8@'s advanced software located on the board allows the
use of all Applesoft and graphics commands.

Once the Card has been installed in your Apple ll, (referto Section 2), it is accessed
by issuing the command:

“PR#3 <RETURN>"'

When this command is executed the screen will immediately switch to 8@ x 24
format, and remain in this mode until:

s an appropriate card control command is given.
OR

2; <RESET> (HARD EXIT) is pressed

OR

3; the command <CONTROL Z> <4> FOLLOWED BY "PR+#@" and " PIN#@" is
executed (SOFT EXIT).

Note: IF A HARD EXIT <RESET> IS GIVEN, THE <FP> (FLOATING POINT)

<RETURN> COMMAND MUST BE GIVEN BEFORE ANY OTHER COMMAND IS

ISSUED. TO RETURN TO THE SCREEN MASTER 80, ISSUE ANOTHER “PR#3"

COMMAND.

Note: DOS MUST ALWAYS BE EXECUTED WITH THE 49 x 24 APPLE SCREEN

DISPLAYED.

Note: A “PR#3" WILL RECONNECT YOU TO THE SCREEN MASTER 80.

FOLLOWING A “PR#n' TO ANY OTHER DEVICE OTHER THAN A DISK DRIVE

CONTROLLER

Note: WHEN THE SCREEN MASTER 80 IS ACTIVE, THE BELL CHARACTER

<CONTROL G> SOUNDS DIFFERENT TO THE STANDARD APPLE BELL. ITHAS A

MORE MUSICAL TONE.

3.2 Upper and Lower Case

Upper and lower case may be typed into the Apple with the keyboard modification
of Section 2.1, above. The modification permits a closer emulation of standard
typewriter shift and shift lock, allowing all the SCREEN MASTER 8@ commands to
function. After the keyboard modification has been installed, upper and lower case
characters are generated under control of the <SHIFT> and <CTRL> keys similar
to a typewriter.

With the modification, the card has two keyboard modes:

W "APPLE" keyboard mode (when locked in upper case)

B “TYPEWRITER"” mode (when in upper and lower case)

Characters available differ in these two modes.

3.2.1 SHIFTING WITH THE MODIFIED KEYBOARD

The <CTRL> key is used to carry out the function of the “SHIFT LOCK" key missing
from the Apple Il: When the <SHIFT> key is pressed and released without any other
key being pressed, the keyboard will change into lower case, or “TYPEWRITER"
keyboard mode, until the <CTRL> is pressed and released this returns the keyboard
to “APPLE" mode.

When in “TYPEWRITER" mode all ALPHA keys will be in lower case except when
<SHIFT> and the appropriate key are simultanously pressed.

When in “APPLE” mode the keyboard acts the same as a normal APPLE keyboard
except that additional keyboard characters can also be entered (refer to Section
322 ADDITIONAL KEYBOARD CHARACTERS) by simultaneously pressing the

< SHIFT> key and the appropriate key.

Note: WHEN SHIFTING BETWEEN “APPLE” KEYBOARD AND “TYPEWRITER"




MODES TWO DIFFERENT BELL TONES WILL GIVE AN AUDIBLE FEEDBACK THAT
THE SHIFT HAS TAKEN PLACE.

IF THE VISUAL SHIFT LOCK INDICATOR HAS BEEN INSTALLED THE LED WILL BE
LIT WHEN IN “APPLE"” KEYBOARD MODE.

3.2.2 Additional Keyboard Characters

Twelve additional keyboard characters are available when the SCREEN MASTER 80
Card is active and the keyboard modification is installed. The keyboard must be in
“APPLE" mode (i.e locked in upper case) to obtain these characters:

<SHIFT> <0O> <SHIFT> <S>
<SHIFT> <M> <SHIFT> <R>
<SHIFT> <L> <SHIFT> <U>
<SHIFT> <P> <SHIFT> <T>
<SHIFT> <N> <SHIFT> <V>
<SHIFT> <Q> <SHIFT> <K>

3.2.3 Visual Shift Lock Indicator

When installed the LED will LIGHT UP when in “APPLE" keyboard, to distinguish it
from “TYPEWRITER" mode. This gives a visual indication of the keyboard'’s current
shifted status.

3.3 Screen Master 80 codes

Upon entering one of the following CONTROL SEQUENCES, from the keyboard or
under program control the SCREEN MASTER 80 will switch into a different operating
or video display mode.

Note: These commands are all prefixed with a <CTRL Z> to allow the SCREEN
MASTER 80 to identify them from an Apple or software command so they will not
interfere with the normal operation of the Apple or your software.

<CTRLZ> commands when issued form the keyboard and followed by <RETURN>
will cause an annoying “SYNTAX ERROR" message to appear on the screen.

To overcome this type <CTRL X> after the <CTRL Z> “CHR" command is issued
this cancels the command to Apple but allows SCREEN MASTER 80 to act upon it.
The control sequence is:

From the keyboard <CONTROL Z > “CHR” <CTRL X>

OR

PRINT CHR$ (26); “CHR" under program control.

Where < CONTROL Z > is the character formed by pressing the <CONTROL> and
<Z> keys simultaneously, and then “CHR" as an upper case character or number,
as follows:

‘47 Switch to Apple video display.

8« Switch to back to SCREEN MASTER 8@ display following "4

g Switch to 9 dot character display (9 x 1@ Normal).

g BLOCK CURSOR.

“C'"  CURSOR always ENABLED.

“D" Switch display Control Character ON/OFF.

e = ERASE Line on screen.

5 o FAST Blink Cursor.

“G’""  Switch to GRAPHICS 8 Dot character display (8 x 10).

“H"”  HIGH SPEED Scroll.

“1" INSERT Line on screen.

g Ui LINK output to other device.

“N" NON Blink Cursor.

“pr PRINT current screen display to printer.

"8 SLOW Blink Cursor.

S TOGGLE Video Source.

“U”  UNDERLINE Cursor.

N~ VIDEO (interlace enhancement.

These commands are discussed in detail in the following sections.

3.3.1 <CONTROL Z> ““4"” Switch to APPLE (40 x 24) video displays:

After the SCREEN MASTER 80 has been initialized (i.e. with PR#3) this control
sequence displays the standard APPLE video screen.

Control will now be taken to the APPLE screen and commands (i.e. TEXT) will now
apply only to the APPLE screen.

Note: This also allows the keyboard modification to work on the APPLE screen
(4@ x 24) to display upper and lower case with an appropriate character generator
installed.

3.3.2 <CONTROL Z> “8" Switch back to SCREEN MASTER 8¢ display:
Reactivates the SCREEN MASTER 80 screen following a <CONTROL Z> “4"
3.3.3 <CONTROL Z> “9" 9 dot character display:

Returns the SCREEN MASTER 8@ to a 9dot character display (9 x 10 EURO or US)
after selecting a <CONTROL Z> ““G" (8 dot character display).

Refer section 5 ALTERNATE CHARACTER SETS

3.3.4 <CONTROL Z> “C" Cursor always enabled:

The Apple cursor convention is to have the cursor disabled until an input is
requested. By issuing this command the cursor will be enabled permanently in
BASIC, PASCAL AND CP/M. If you experience the situation of running software
with the SCREEN MASTER 80 and it appears to function, however there is no
visable cursor then use this command to enable the cursor.

3.3.5 <CONTROL Z> D" Display control characters ON/OFF.

This allows CONTROL CHARACTERS to be displayed but not activated. With the
standard character set they appear as underscore uppercase charactersi.e. <CR>
or CARRIAGE RETURN would appear as ‘underscored M <CONTROL M=, the
appropriate control code for <CR>.

3.3.6 <CONTROL Z> “E" Erase line on screen:

This command can be implemented in programs such as word processors to
speed up editing by issuing this command a screen line will be erased.

This will not erase a line in memory.

This command sequence can be installed in Wordstar to increase editing speed.
3.3.7 <CONTROL Z> “G" Graphics Characters:

The SCREEN MASTER 8@ can, instead of the normal 9 x 10 EURO or US character
setyou can display a GRAPHICS character set with an 8 DOT character format (8 x
10 EURO or US).

Refer section 5 ALTERNATE CHARACTER SET.

A Graphics character set has been included with the SCREEN MASTER 80.
Additional character sets are available from your SCREEN MASTER 80 dealer as
an additional option. (Or you may define your own). Included on the UTILITIES
DISK are the standard character sets and a CHARACTER SET GENERATOR.
3.3.8 <CONTROL Z> ““H"” High speed scroll:

The SCREEN MASTER 80 can have three (3) scroll speeds two (2) are controlled by
hardware switch (1) when using the DMA enable mode switch (1) OFF then by
issuing this command an improved scroll speed of 50% can be obtained on the
normal scroll speed. REFER SECTION 5.2 SCREEN MASTER 8@ DIP SWITCH
SETTINGS

3.3.9 <CONTROL Z> “I" Insert line on screen:

This command can be implemented in programs such as word processors to
speed up editing by issuing this command a screen line will be inserted.

This will not insert a line in memory.

This command sequence can be installed in Wordstar to increase editing speed.
3.3.10 <CONTROL Z> “L" Link output to another device:

When this command is issued and is followed by a slot number to a printer or
other device then all output to the device will be displayed onto the SCREEN
MASTER 80 screen in 8@ screen in 8@ column. The command sequence would
appear as <CONTROL Z> "“L1"” <CTRL X> "LIST" if you wished to display a




























