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Notice:

Videx, Inc. reserves the right to make improvements or
changes in the product described in this manual at any time
without notice.

Disclaimer of All Warranties and Liability:

Videx, Inc. makes no warranties neither express nor implied
except as explicitly set forth in the Limited Warranty below, with
respect to this manual nor with respect to the product described
in this manual, its quality, performance, merchantability or
fitness for any purpose. Videx, Inc. software is sold or licensed
“as is”. The entire risk as to its quality and performance is with
the buyer. Should the programs prove defective following their
purchase, the buyer [and not Videx, Inc., its distributors, or its
retailers] assumes the entire cost of all necessary servicing,
repair, or correction and any incidental or consequential
damages. In no event will Videx, Inc. be liable for direct, indirect,
incidental, or consequential damages resulting from any defect in
the hardware/software, even if Videx, Inc. has been advised of
the possibility of such damages. Some states do not allow the ex-
clusion or limitation of implied warranties or liabilitly for incidental
or consequential damages, so the above limitation or exclusion
may not apply to you.

vii



VIDEX VIDEOTERM

Limited Warranty:

Videx, Inc. warrants this product to be free from defects in
material and workmanship for a period of ninety (90] days from
the date of original purchase Videx Inc. agrees to repair or, at
our option, replace any defective unit without charge Videx, Inc.
assumes no responsibility for any special or consequential
damages. No other warranty neither express nor implied, is
authorized by Videx, Inc. Some states do not allow the exclusion
or limitation of implied warranties or liability for incidental or con-
sequential damages so the above limitation or exclusion may not

apply to you.

Please return the registration card in order that VIDEX can
notify you of new products VIDEOTERM updates and new soft-
ware.

Mail to: VIDEX

897 NW. Grant Ave.
Corvallis OR 97330
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Errata

IMPORTANT NOTICE: THE VIDEOTERM MUST NOW BE PLACED only IN SLOT 3.

* % * o %

* ok x k *

Since this manual was published, some changes have been made in the
Vi deoterm and ot her products. The Soft Video Switch an autonatic version of
the Switchplate, was introduced. W generally recomend use of the Soft Video
Switch over the switchplate, however the two may be used together. A new
rel ease of firmware, Firmware 2.4, has been included on your Videoterm Here
are sone of the features which have been added to your Videoterm by the new
firnmware:

* The popul ar Escape 1,J,K H cursor noverment commands

* Pascal Card Type 6 protocol (elimnating the need for the
program Vi dpat ch, found on page 4-27)

The Monitor /// is supported (a CRT from Appl e Conputer)
The Soft Video Switch is supported (page 6-5)

The Shift Wre Md is supported (page 6-—4)

CP/M's inverse/normal protocol (CONTL—& ONTL—N)

Interrupts are handl ed properly

20% f ast er out put

* ok ok Ok k%

There are two features docunented in this manual which have been renoved:

* The 80 characters by 18 line format (used by the 7 x 12 character
font)
* slot independence (the Videoterm MUST be placed in Sl ot 3)

More new products for your Videoterminclude an 80 colum VisiCalc
Pre—Boot Disc, an AppleWiter ( Pre-Boot Disc and a VideotermWilities D sc.



OVERVI EW

| ntroduction

The new Apple |1l peripheral that you have just
purchased combi nes the features of an asynchronous
serial interface card wth the “guts” of a high
speed termnal to transform your current black and
white video monitor into a full feature intelligent
video display termnal. Wen properly adjusted, the

interface card clearly displays upper and |ower case
characters using a 7 by 9 character dot matrix size
(the full mtrix is actuall 9 by 9). An optional 7
by 12 matrix size (full size is 9 by 12) is also
available. You may select for 18 or 24 lines each
containing 80 characters. Special characters nay be
defined by the wuser and preprogrammed EPROM chips
are available that offer various character fonts.
These capabilities are available under both the
Pascal operating system and both Basic |[|anguages
t hat Appl e Computer, Inc., supplies.

Al'l of these features are included on one
printed circuit (PC) board, the size of the
Appl esoft or Language board, utilizing only 24
integrated circuits. The wuse of OCMOS and |ow power
el ectronic conponents reduces the Dower draw needed
for the board to properly function and virtually
elimnates power conflicts wth other expansi on
cards. An on-board <clock «circuit regulates video
signal timng, providing the wuser wth a clear,
flicker—free video inmage.

The firnware used with the VIDEOTERM board is
fairly transparent to standard Apple Il and Apple
I Il —eonpati bl e sof t war e. The cal | addr esses for
vari ous hoard functions are fully docunent ed
allowing you to interface your software directly
with the display software if you desire. Specific
software interface information for the D. C. Hayes
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M cronodem || (requires an EPROM repl acenent

firmvare chip available from VIDEX), the ROWYiter
by Mount ai n Har dwar e, EasyWiter by I nf ormati on
Unlimted Software and the Mcrosoft Softcard is
included. A variety of other software application
exanples are included, along with specifics on Apple
Basic interaction with the VI DEOTERM

The renmainder of this Overview chapter is
devoted to a description of the physical appearance
of the VIDEOTERM board, a full description of all
features of the board and the necessary Apple Il
system prerequisites for its proper functioning.

It is best to close with a word of advice

concerning your new purchase. Treat it well and
with respect as the quality instrument that it is
and it wll reward you wth years of service,

probably lasting through the life of vyour Apple Il
system |If any difficulty with the unit arises, you
should contact the store where you purchased the
VI DEOTERM They should be able to determne if the
fault Ilies wth the VIDEOTERM or if your video
noni t or is incorrectly adjusted. If they cannot
hel p you, please feel free to contact VIDEX directly
so that the problem may be quickly corrected.

12



Physi cal Description

As you can see when you hold the VIDEOTERM
board in your hand, the hoard is snall, conpact and
relatively wuncluttered with electronic conponents.
The inplenentation of the interface design is quite
economc, both in terns of initial purchase price
and by mnimzing the nunber of parts which my
fail. The board neasures only 7.25 by 2.75 inches,
about the sane size as the Applesoft Basic firmware
card or the Language card.

As you |ook at the conmponent side of the board,
you will notice a snmall crystal can on the
right—-hand side of the board, possibly wth the
| abel ‘Crystek’. This is the on—-board crystal clock
which, with the rest of the clock logic circuit,
ensures flicker—free display characters on your
nonitor. The cl ock should be |abelled 17.430.

At the upper left of the board, you wll see
the four snall prongs of the video signal takeoff
jack and a fifth snmall prong next to it which is the
light pen takeoff jack. It is designed to be used
with a possible optional |ight pen.

A separate connector is included which connects
these five prongs to a standard video output fenale
plug. This connector wll not be included if you
have purchased the optional, and nore versatile,
Swi tchpl ate assenbl y with your VI DEOTERM The
Swi tchplate assenbly has an identical connector end
to attach to the VIDEOTERM board. The assenbly
allows you to switch between the VIDEOTERM s video

out put signal and the Apple I1's video output signal
wi t hout havi ng to change any of t he cabl e
connections. A separate j unper cabl e, a

doubl e—ended male RCA audio cable, connects a second
female video jack on the Switchplate to the Apple
I1"s video nonitor output female jack |ocated on the

13



rear of the conputer next to the cassette |I/O ports By a
sinmple flick of the switch, you may the display either
PR#0 output on your video nonitor this being in the
standard default Apple Il video output format of 24
lines by 40 characters, or PR#1 output (where n is the
nunmber of the slot in which the VIDEOTERM board has been
pl aced), which is in the VIDEOTERM out put fornat. Thus,
you need only use one nonitor with the VIDEOTERM
although it is nore convenient and provides nore user
options if you have two nonitors, one a color TV
connected to the standard Apple Il video output (through
standard RF Mbdulator), the other a black and white
video nonitor connected to the VIDEOTERM board. This
al l ows sinmultaneous displays of 24 lines of text, each
line containing 80 characters, and full high resolution,
color graphics or another 24 lines of text, each line
containing the Apple Il standard of 40 characters.

The large chip in the middle of the board is the
CRT Controller (CRTC) chip. Above it is the EPROMV
(erasable progranmable read-enly nenory chip) which
contains the current Optional character set which the
board may display. By switching this EPROM w t h anot her,
the optional character set nay be changed. The board
cones equipped with the standard ASCI| character set in
a second EPROM |ocated below and to the right of the
long CRTC chip. The Character GCenerator chip, l|ocated
above the CRTC and to the right of the optional
character set EPROV| does the actual work of creating
the display character. The VIDEOTERM board is descri bed
nore fully in the Hardware Operation chapter starting at
page 6—%. A labelled photograph and a conplete board
schematic drawing are included as Figures 10 and 11,
respectively.

At the bottom right of the board, a part of the
board protrudes and has many parallel el ectri cal
contacts printed on it. This is the expansion slot
i nterface connector. It is this part of the board
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which will be pushed into the Apple Il's expansion
bus slot to install the VIDEOTERM You should avoid
touching the connectors with your fingers as this
may inpair the quality of electrical contact. 1In
general, hold the card by its edges when exam ning
it and grasp it firmy by its upper corners when
installing or removing it fromthe Apple I1I.



VI DEOTERM Feat ur es

The VIDEOTERM Board offers you a great nany
features, sone of which are only found on nore
expensive video display terminals. A conplete Iist
of all features is given below. At the end of each
description, a mamnual page reference is given so
that you may immediately read nore concerning that
feature. This allows you to use this section as a
cross-index to the nore detailed instructions and
i nformation which foll ow

<1> 80 Character colums by 24 character
lines are displayed at once. The nunber
of lines is changeable to 18. You will
definitely want to use the 18 |ine node
if you have purchased the optional 7 by
12 character matrix EPROM (pages 3.~3 to

3-4).

<2> Text is printed in upper and/or |ower
case at your discretion (page 3-5). A
96 ASCl | di spl ay characters are

available, as are sonme of the control
characters and a set of graphi cs
characters (Table 2, page 3-4).

<3> Al text character entry is done directly
using the Apple 11's Kkeyboard. A
“CTRL-A" keystroke sequence is used to
shift fromupper to | ower case, and from
| ower to upper case (page 3-5). Lower
case letters are Stored internally as
true lower case and do not have a
“CTRL-. A’ enbedded with them Alternate
entry keystroke sequences are needed to
access some of the VIDEOTERM- features.
These are all fully defined herein (pages
3—6 to 3-10).
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<4> You have direct screen cursor control in

Appl e’s Basi ¢ | anguages usi ng t he
fam liar ESCape key sequences (pages 3-8
to 3-9). In Pascal, cursor control s

the sane as the Pascal defaults and may
be controlled using GOTOXY (pages 3-9 to
3—10 and 4-28).

<5> The VI DEOTERM  board is compl etely
conpatible wth Pascal. You will not
need any software ‘patches’ to nake the
board work right the first tinme, every
time (page 4-4). Appl esof t Basic and
Integer Basic usage requires sone slight
nodi fication to existing wuser prograns
and sonme precautions in witing new
prograns that access the VIDEOTERM but
these are well—-defined and have been kept
to a mnimum Such constraints are fully
descri bed (pages 42 to 4-4).

<6> Both Basics are listed on the VIDEOTERM
using all 80 colunmms. Keywords are not
split and you may start or stop listings
by using the “CTRL—S" entry just like the
Appl e Autostart RON (page 3-8).

<7> The VIDEOTERM board generates an al nost
i mediate response to all inputs. The
effective transfer rate between the
conputer and the display is extrenely
hi gh, approximately 12,000 BAUD. Speed
is enhanced because there is no need to
encode the signal into a standard
parallel or serial interface format. A
very quick screen response is evident in
all text printing and scrolling.

<8> The VIDEOTERM board follows all OEM
specifications as i ssued by Appl e
Conputer, Inc. This guarantees that your
board will be fully conpatible with all
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<9>

(10>

current and future Apple |l peripherals
(pages 3% and 430 to 4-33). The
econonmy minded design of the board
ensures that the VIDEOTERM board power
draw will be |ow, further reduci ng
peri pheral conflicts.

The board is conpatible with the Apple

Seri al Interface board, t he CCs
Asynchronous Serial Interface board, the
D.C. Hayes Mcronodem |l (using optional

custom zed firmware avai |l abl e from

VIDEX), the Mcrosoft Softcard, and nany
other peripherals that allow interaction
with a video display termnal (page
4-33ff) VIDEOTERM is conpatible wth
t he EasyWiter Pr of essi onal Wor d
Processing System the Apple PIE editor
and other word processors available for

the Apple 1l (page 4-30). Wth only
slight nodifications, you wll find that
nost software will work excellently with

t he VI DEOTERM And t he board is
conpati bl e with t he VI DEX KEYBOARD
ENHANCER, allowi ng direct |ower case text
entry from the Apple |l keyboard (pages
1-11).

The VI DEOTERM board allows you the option
of displaying, either through keyboard or
software control, a set of wuser defined

or predefined graphic character sets, in
addition to the standard 96 ASCI| display
characters. Although nore linmted than

the Apple high resolution graphics, nmany
i nteresting graphical di splays can be
generated in this fashion. Using the
Mountain Hardware ROMWiter (or other
EPROM programer) the user can create any
desired graphi cal or character set (page
4-35ff).

1-8



<11>

<12>

<13>

<14>

VIDEOTERM in no way interferes with the
nmenor y—apped graphics display of the
Apple IT itself (page 542 to 5-14). You
may thus generate graphical output on
ei t her of t he t wo hi gh—resol uti on
graphi cs pages, or display text data on
the direct Apple Il video nonitor and
also have a full page of text and/or
VI DEOTERM graphics synbols displayed on
your bl ack and white nonitor.

Optional hardware nodifications nay be
made to the VIDEOTERM These allow use
of a 2708, 2716 or 2758 EPROM for the
opti onal character set, setting the
entire screen to inverse video (black
characters on a white field), or using
the characters eighth bit to invert that
one character (the cursor is lost in this
| ast option). These har dwar e
nodi fications are simpl e and fully
descri bed herein (pages 64 to 6-8).

The VI DEOTERM cursor is fully
progranmable in size and may be set to
flash at one of two different rates (page
5-8).

You may sinultaneously display on the
VI DEOTERM text that is being sent to a

printer (pages 4-9 to 4-13). Thi s
software nay be nodified to all ow you
to exanmine what your printer wll print

before actually doi ng so.

19



Apple Il Hardware Prerequisites and Options

To fully use all the features and capabilities
of the VIDEOTERM board, you Should have the
following pieces of equipnent. However, any Apple

Il or Apple Il Plus with at least 16K of RAM will
work, even if the VIDEOTERM- is your only Apple Il
peri pheral .

(1) An Apple Il or Apple Il Plus, wth at

| east 16K of Random Access Menory.

(2) A bl ack and white video nonitor. W have
found the Leedex video-100 nonitor and
the Sanyo nmonitor to be excellent
nmonitors for use with the VIDEOTERM Any
monitor that can handle at least a 12 nH
bandwidth is acceptable. W have even
heard of use of the VIDEOTERM with a TI
Color monitor, but the use of Color
nmonitors is not recomended.

(3) Optionally, an RF Mdulator linked to a
Color TV to wuse for graphics displays,
addi ti onal text displays and as the
nonitor when the systemis first turned
on.

(4) Optionally, at |east one, and as nany as
si X, di sk drives for full system

utilization.

(5) Optionally, an Apple Language card. The
80 character per I|ine VIDEOTERM screen
display format is especially useful wth
Appl e Pascal (or the Softcard).

(6) Optionally, a VIDEX Switchplate assenbly
may be added to allow easy use of a
single nonitor for both Apple Il Standard
vi deo out put and VI DEOTERM- out put.

110



(7)

(9)

Optionally, a VIDEX KEYBOARD ENHANCER f or
full text entry, both upper and |ower
case, direct from your Apple |l keyboard.
This allows access of nine new characters
and operates in three different nodes.

Optionally, a ROWNiter or other EPROM

programmer for creation of wuser defined
character and graphic sets.
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| NSTALLATI ON AND CHECKOUT

How to Install the VI DEOTERM Board

The VIDEX VIDEOTERM consists of two parts: the
VI DEOTERM board itself and a connector from the
board to the video nonitor. An optional product,
called the WVIDEX Switchplate assenbly is also
avai l able. The VIDEX Switchplate assenbly has its
own attached junper cable that replaces the sinple
standard connector. |If you have installed various
Apple |1 peripherals before, then you should scan
these instructions, exanine the photographs, follow
the checklist at the end of this section as you
install the board, and then proceed directly to the
Checkout section, page 2-9. |If you have never
installed a peripheral card in the Apple Il
expansion slots, then carefully read the follow ng
expl anati on through conpletely at |east tw ce before
attenpting the installation. After the detailed
explanation, there is a short checklist, page 2-8,
to foll ow when installing the board.

To orient you as to how the board appears when

i nstall ed, a phot ogr aph of the conpl et ed
installation is included as Figure 1. The view
shows the inside of the Apple Il with the conpleted
installation, including the Switchplate. Exam ne
t hese photographs carefully before installing the
board and again after installation but before

turning on your conputer’s power switch.

VI DEX CAN ASSUME NO LIABILITY OR RESPONSIBILITY FOR
DAMAGES CAUSED BY | NCORRECT VI DEOTERM | NSTALLATI ON!

So please double check all connections before
you power up the system

In the following instructions, it is assuned
that you are seated at your Apple Il, with the

21



keyboard directly in front of you as if you were
about to type. You should clear the top of the
Apple Il so that you can easily open the conputer
case and install the board.

(1) Turn the power switch OFF. The power switch
is located at the rear of the Apple Il near
the power cord connector. It is inperative
that this be done, as pernmanent damage nmay be
done the VIDEOTERM board, the Apple 11
Mot her board and/or any of the other peripheral
boards that may be plugged into the expansion
bus at the tinme. It is much nore safe and
sure to also conpletely detach the power cord
fromthe Apple Il. That way, it is inpossible
to accidently have power supplied to the
conput er before you are ready.

(2) Renove the cover fromthe Apple II. Gasp the
cover under its rear |lip at each corner using,
one hand at each corner, and pop the cover
| oose fromits fasteners. Then pull the cove

Figure 1. Board Installed in System Interior View

22



(3)

(4)

directly out toward the rear to avoid possible
prying on the keyboard. Wen the cover s
free, Iift and renove it fromthe Apple II.

Inside, covering alnost the entire bottom of
the conputer case, is the green PC Mot herboard

of the Apple Il. Across the rear of the
Mot herboard is a row of 8 connectors or
expansion slots. It is into one of these
slots that you wll ‘install the VIDEOTERM

board. The leftnost slot is slot #0 and the
rightnmost slot is #7, with the other slots
nunbered sequentially between the two. Slot
#0 should contain your Basic firmvare card,
containing either Applesoft or Integer Basic,
or the Apple Language card. Slot #6 should be
reserved for use wth the Apple Disk Il
controller card. The VIDEOTERM board nmay go
into any of the other slots, but it s
strongly recomended that it be placed in slot
#3, as this is the slot that Pascal expects a
termnal to be located in. Standard Apple 11
software will undoubtedly be witten with this
consideration in mnd, so it is probably best
just to use slot #3 right from the start.
However, there is no penalty for not wusing
this slot and complete information regarding
use of the other slots is given herein. Al
exanples will assune that the VIDEOTERM board
has been placed in slot #3.

Attach t he opti onal VI DEX Swi tchpl ate
assenbly, if you have one, to the outside of
the Apple Il case in one of the notches cut

into the case for that purpose. Any notch may
be wused, since the connector, which wll
attach to the VIDEOTERM board, is of
sufficient | ength to reach t he boar d
regardl ess of the location of the installation
sl ot . To attach t he VIDEX Switchplate
assenbly, loosen the two screws (you should

23



(5)

not conpletely renpbve them as this wll nake
installation a little harder), separate the
two PC boards of the assenbly and slip the
assenbly into a notch. The plate of the
assenbly which has the switch and two video
I/ O ports should go on the outside while the
board with the VIDEOTERM connector should go
on the inside. Oient the Switchplate
assenbly so that the ports are on the bottom
and the switch is on top. Center the
Switchplate in the notch and clanp it into
place by tightening the two screws on the
Swi tchpl ate assenbly.

Posi tion the VI DEOTERM board’ s protruding

expansi on slot interface connector directly
over the chosen expansion slot. The card
should be aligned vertically and not tw sted
in any nanner. Holding firmy onto the
corners of the board, push the expansion
interface connector into its slot. Check that

Fi gure 2: VI DEX Switchplate Assenbly Mating with

t he VI DEOTERN Boar d

24



(6)

(7)

(8)

the board is firnmy pushed all the way into
the slot by rocking it a bit. Mike sure that
the board has not been tilted down toward the
center of the Apple Il, as this could result
in inconplete connections with the expansion
bus (probably with disastrous effects when the
power is turned on).

Attach the enclosed connector to the five
vi deo output takeoff prongs on the board as
shown in Figure 2 (this connector also slides
onto the light pen prong). If you have the
VI DEX Swi tchpl ate assenbl y, attach its
connector to the VIDEOTERM board in exactly
the same manner. The standard connector wll
not be included if you have al so purchased the
VIDEX Switchplate assenbly. Note that the
Positioning of the 5 prongs and the design of
the connector nakes it virtually inpossible to
connect the two incorrectly.

Attach your video nonitor to the VIDEOTERM by
plugging the male end of the video nonitor
input plug into the fermale plug on the
encl osed connect or. | f you have t he
Swi tchplate assenbly, plug your video nonitor
male plug into the female plug on the outside
of the Switchplate assenbly. It should go
into the upper of the two I/Ovideo ports, the
one | abelled Mfor Mnitor.

| f you are usi ng t he opt i onal VI DEX
Swi tchplate assenbly, then you should use a
separate standard doubl e—ended nale RCA audio
cable to connect the [ower video nonitor input
port on the Switchplate assenbly (labelled A
for Apple) to the Apple Il's video nonitor
output port. The Apple Il's port is |located
next to the cassette I/O ports on the rear of
the Apple Il. Figure 3 shows the conpleted
assenbly of the VIDEX Switchpl ate assenbly and
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its connecti ons from a back exterior
viewpoint. Flip the switch on the Switchplate
to the right position (assuming that you are

still seated facing the keyboard) so that you
will be sending PR#0 output to your video
monitor. This will assist in checking at the

VI DEOTERM board as you can tell if your video
monitor is working when you turn on your Apple
Il. If you have Apple Language card, you need
not meke this connection and you shoul d place
the switch on the VIDEX Switchplate assenbly

in the left position. Actually, if you run
just Pascal, you wll not need the VIDEX
Switchplate assenbly but can nake do sinply
with the enclosed, less versatile, standard
connector. However, you wll find this Iless
than convenient when using either Basi ¢
| anguage.

Figure 3: Board Installed in System Exterior View
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(9)

(10)

Carefully replace the Apple Il cover. At the
same tinme, press down firnmMy on both rear

corners of the lid to resecure it.

Reattach the power cable and turn on the power
switch | ocated on the back of the Apple Il
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Install ati on Checkl i st

You are now ready to proceed to the Checkout
section, page 2-9. To assist you in the actua
installation, you may wish to use the followng
outline as a checklist.

(1) Turn OFF the power switch and unplug the power
cord.

(2) Renove the cover.

(3) Insert the VIDEX Switchplate assenbly, if you
have it, into a notch and tighten its cl anp.

(4) Insert the board into the chosen expansion
sl ot.

(5) Attach the enclosed connector to the 5 takeoff
prongs on the board. If you have it, attach
the VIDEX Switchplate assenbly’s connector to
t he VI DEOTERM board instead of the connector.
(Note that the standard connector is not
included if you have purchased the VIDEX
Swi tchpl ate assenbly.)

(6) Connect your video nonitor input plug to the
appropriate output plug depending on your use
of the enclosed connector or the WVIDEX
Swi tchpl ate assenbly.

(7) Connect the Switchplate assenbly to the Apple
Il"s video nonitor output port wusing a
separate double—snale audio plug. Place the
switch in the right position (left if you have
Pascal ).

(8) Recheck all connections. Replace and resecure
t he cover.

(9) Plug in the power cord and turn on your Apple
!
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Checkout

Naturally, the first thing that you will want
to do is verify that the VI DEOTERM board i s worKki ng
correctly and that all of its features operate as
described. This section will tell you how to nmke
sure that the board is operating normally, make
m nor adjustnments and fix minor errors, or diagnose
serious hardware problenms which would justify
contacting us. Al boards are tested before sale,
but problens can arise with anything, electronic or
ot herw se.

A how to Verify Correct Perfornance
Verification of board perfornance wll be
di scussed by type of Apple Il system configuration.

W need to discuss each |anguage and how the
Autostart ROM presence or absence affects the
checkout. We will start with a standard Basic Apple
Il systemutilizing one of the two Basic |anguages.
Before we try the board using one of the Basics,
however, we will use the Apple Il Mnitor to do sone
initial adjustment.

When you turn your system on, it should beep

and fill the screen with question nmarks and/or ot her
synbols and an asterisk with a flashing square
cursor next to it wll appear near the |ower |eft
corner, indicating that you are in the Apple II
Monitor. The Monitor's capabilities are described
at length in the Apple Il Reference Manual. Suffice

it to say here that the Monitor is very powerful and
you nay adequately verify the VIDEOTERM board’s
correct response fromhere with a few sinple tests.

If you have the Autostart—ROM installed in your
Apple 11, the probable conditon with the Apple
I1—Plus, you will see

APPLE 11
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at the top center of your screen. If you have the
Disk Il system it will automatically be turned 01
and a copy of the DOS wll be witten into your
Apple’s RAM Your “HELLO program that you “IN T ed
the diskette with will be loaded and run. Wthout
the Disk Il peripheral, your conputer will sinply go
into either the Applesoft or |Integer Basic |anguage
dependi ng on which language is set as the default.
(The default language is the one in the Apple Il ii
its Mtherboard sockets $D8 to $F8, or on your
Appl esoft or Integer Basic card depending on it's
switch position.) Once you are in either |anguage.

type
CALL —154 (CR
and you will be placed in the nonitor node.

| f you have the standard Moni t or ROM
initialize your disk operating system (if you have
one), as this will make sonme of our later tests a
little faster. You do this, of course, by typing “6
CTRL—P", where the hyphen indicates that you
hold the Control key while depressing the P key.
Naturally, you will termnate all your responses to
the Apple Il by striking the Return key. After your
di sk drive finishes whirring, return to the Mnitor
by pushing the Reset button.

Now, no matter your system configuration using
the Basic |anguages, you are ready to activate the
VI DEOTERM board. Type “3 CIRL—P", if you have the
board in slot 3. If not, type “n CIRL—P", where n
is the nunber of the slot that you have placed the
board in. Flip the switch on the VIDEX Switchplate
assenbly to the left position. Asterisk should be
visible on the left side of the nonitor display with
a flashing cursor next to it. Reenter either Basic

by typing

*3D0G ( CR)
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and ask for a “CATALOG'. If you don’'t have a Disk
Il system then reenter either Basic by typing
“CTRL—B” and fill the screen wth caracters
bydepressing any al phanuneric key and, whi |l e
depressing it, hold down the Repeat key for a few
seconds. You night want to pause at this tine and
fine adjust your video nonitor since your screen
shoul d now be alnost full of characters. (Wth Disk
I, try to CATALOG a full diskette so that you can
see characters down the entire left side of your
screen.) |If everything is proceeding snoothly, |oad
and list a Basic program |f you have both versions
of Basic installed, try typing “FP" or “INI" as
appropriate, and loading and listing a program in
the other |anguage. If you don't have the Disk Il
system then you can change Basic |anguages by
typi ng
>POKE —16256,0 (CR (I nteger)
?0OVERFLOW ERROR | N 60908 (or simlar error
nessage wil|l appear on

screen)
**CTRL..B” (CR (Enter Appl esoft)
or
POKE 49280, 0 (CR (Appl esoft)
**CTRL..B” (CR (Enter Integer Basic)

which will work with or w thout the Autostart—ROM
Note that “CTRL—B” should not be typed literally,
but nmeans that you should strike the B key while
hol di ng down t he Control key.

If you have a problem at any tine, refer first
to the Video Monitor Adjustnment section, page 2—13,
and then proceed to the Fault Diagnosis section,
page 2-16 if your question still has not been
answered. |f everything has been verified, then you
may proceed to the Qperation section, page 3—1%
bel ow.
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If you are lucky enough to have either the
Appl e Language card or the Mcrosoft Softcard, you
will especially enjoy the convenience of the full 80
character w de display and soon be naking full use
of the Ilower case capabilities. It is very
i mportant that you place the board in slot 3, as
this is the nornmal termnal display interface slot.
As explained above, you wll not need the VIDEX
Sw tchpl ate assenbly for exclusive Pascal use of the
VI DEOTERM board, although it is convenient to have
it so that you can use nore than one nonitor at a
tine. If you do have the VIDEX Swtchplate
assenbly, nake sure the switch is in the |left
position. Go ahead and activate your system by
turning on your Apple 1. If by chance you have
replaced the Autostart ROM with its non-Autostart
brother, then you will have to type “6 CITRL—". You
shoul d see the Pascal announcenent in the center of
your screen. Proceed to the Video DMonitor
Adj ust ment section, page 2—3, until you do have the
di spl ay.

As soon as you have the Pascal nenu pronpt |ine
showi ng, go ahead and try asking for a directory.
Feel free to try editing any of your prograns.
You' Il be amazed at the different | ook your prograns
and text will have. If you have any difficulties,
reread the Video Mnitor Adjustnent section, page
2-13. I f al | else fails, consul t t he Faul t
Di agnosi s section, page 2—16.
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B. Video Mnitor Adjustnent

Let us start with the worst possible case and
work toward | ess dranmatic probl ens.

<1> No picture at all: Al ways begin by checking
what is sinplest to fix and usually makes you
feel the dunbest. Is the TV nonitor turned on?
Is it plugged into the power outlet? Do you
know that the video display works? Could
it have burned out tubes? Carefully recheck
the connections associated with the board,
being sure to turn off the Apple Il before you
do any radical wiggling of the board. Are the
connections as described in the section on How
to Install the VIDEOTERM board, page 2-31? Is
the switch in the correct postion on the VIDEX
Switchplate assenbly? Are all the connections
tight? If everything is OK you should be
seeing sonething on the video display. If the
screen is obviously on but you cannot see
anything, Proceed to the next Possibility.
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<2> No visible characters: This is probably due

<3>

<4>

<5>

to the screen contrast and brightness controls
being slightly out of adjustnent. Turn both
the contrast and the brightness controls up
and see iif you notice anything. The next
possibility is that the display is shifted
slightly off the screen. Look for t he
hori zont al and verti cal hold adjustnents,
whi ch should he located on the front of your
nonitor. Try twisting each of these slightly
in either direction. You should be able to
see sonme type of signal being displayed. Use
these two controls to steady and center the
display. Once the screen is filled wth
characters, you might notice that the ones at
the top are slightly larger or snaller than
the ones at the bottom of the screen. Quite
often black and white nonitors wll have a
vertical —size, vertical—+ine (or linearity)
and horizontal wi dth adjustnent controls.
Usual |y, these controls will be on the back of
the set. I nfrequently, they are |located
inside the cabinet. You should not try to
open the cabinet to adjust them unless you
are qualified in servicing TVs. By adjusting
t hese controls, you should be able to obtain a
uniform character imge over the entire
di spl ay.

Per si st ent rolling: Use the vertical hol d

adjustrment. If you can not correct this,
consult the Fault D agnosis section, page
2-16.

Bent characters: Try adjusting the horizontal

hol d adjustnent control very slightly in both
directions. This problem usually occurs on
the top line of the screen.

Uneven sized characters: Usually caused by

i ncorrect adjustnment of the vertical linearity
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<6>

<7>

control . Try varying the setting of it
slightly in each direction

Indistinct or fuzzy characters: This can
usually be corrected by adjusting the focus

fine focus, bri ght ness and/ or contrast
control s. Characters nmay be distinctly
sneared if your nonitor is not termnated with
75 ohms of inpedance or if the input gain is
too high.

Overall pointers: One thing to check if you
are having problems is the resistance setting
on sone nonitors. The 75 ohm setting should
be used. Sone nonitors have a focus
adjustnent and this can be used to sharpen or
clarify the inage. Dont be di scouraged.
Patiently try various conbinations of settings
wi t hout radically changing anything. You
shoul d soon have a clear picture. If you are
still having problenms, perhaps a friend or the
deal er that you bought the board from could
help you. If all else fails, please feel free
to contact VIDEX directly and we'll be happy
to try to help you solve the problem
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Faul t Di agnosis

If you are using a standard black and white TV
set, we suggest that you nodify the TV for use
strictly as a video nonitor. Don Lancaster’'s The
Cheap Video Cookbook (Howard W Sans & Co.,
I ndi anapolis, [N 1978) contains the information
needed for this transformati on on pages 148 to 150.

Qur extensive testing of the VIDEOTERM and our
experi ence based on direct feedback after thousands
of user hours has convinced us that the VIDEOTERM i s
generally quite error free. |If you suspect a
hardware problem go to your |ocal Apple dealer and
ask him to briefly test the various |Integrated
Crcuits on the VIDEOTERM This can be done by
sinmply swapping in new ICs, an easy task since al
ICs are fully socketed and not soldered in place. A
bad ICwill be at the root of nobst problens.

Al so, have your deal er check the various sol der
bl ob connections described in Optional Hardware
Modi fictions, starting on page 6-—4. The solder
points XI and X2 should match the I1C U5 (see Figure
10) specification, X3 and X4 nust match the choice
of 2708 or 2716 EPROM and X5 nust match with X6
X7 will be set as normal video when you receive the
board. These connections are illustrated in Figure 9
of that section.

In the rare event that your dealer cannot
di agnose and correct the fault, return the board
postpaid directly to VIDEX in Corvallis, Oregon, for
pronpt servi cing.
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CPERATI ON

Usi ng the VI DEOTERM Board

For those of you who have owned ot her ple Il
peri pherals, or Apple conpatible peripherals, you
Il find that the board acts exactly as you woul d
expect when you use the PR#n command (where nis the
sl ot nunber) to direct printed output to the video
di spl ay screen instead of the nornmal PR#O screen.
The board uses t he reserved | ocations for peri pheral
boards in the Apple’ s Random Access Menory. These
sl ot dependent | ocati on addresses are given in both
hexadeci mal and deci mal notation, along with their
usage, in Table 1.

If this is your first Apple Il peripheral, you
| find it amazingly easy to operate. Wen you
n on your system you nerely type “PR#3",
ssum ng you have installed the board in slot 3
PR#n for slot n), and you will see the asterisk

pl esoft or Integer Basic pronpt, or the Fascal
menu pronpt |ine on the video nonitor display
screen. You then proceed to use your conputer
nor mal | y, but now you have available, at your
fingertips as it wer e, sonme  power f ul new
capabilities.

It shoul d be noted that the VI DEOTERM board only
uses a few locations in the Apple Il1’'s nenory. The
screen di splay i s nenory—napped out of RAMwhich is
| ocated on the VI DEOTERM board itself. As the APﬁle
Il menory addresses used are set aside for at
BUBEose Apple itself, you are able to use the

| DEOTERM board and have no nenory use conflicts
w th any of your prograns, any software that you ma
have purchased, or with any other peripheral tha
you may have which has also followed Apple s CEM
gui del i'nes.

W
tu
a
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Table 1
VI DEOTERM Use of Apple || RAM

Addresses used are relative to the slot wused
or the VIDEOTERM board. Slot n 1is the slot
the board has been placed in. See page 134
in the Apple Il reference nmnual for the sets
of addresses available as scratchpad Random
Access Menory | ocati ons.

Descri ption Hex Addr Dec Addr
Screen Base addr. (I ow) $478 + n 1144 + n
Screen Base addr. (high) $4F8 + n 1272 + n
Cursor horiz. position $578 + n 1400 + n
Cursor vert. position $5F8 + n 1528 + n
Pascal char. wite |oc. $678 + n 1656 + n
First Iine on screen $6F8 + n 1784 + n
Power of f/| eadi ng counter $778 + n 1912 + n
Vi deo set-up flags $7F8 + n 2040 + n

The first tw storage locations are wused to
store an address of a location in VIDEOTERM s

on- board RAM Thi s addr ess S wher e t he
first character in the line «currantly being
edited/listed is stored. Thi s address w | |

be $000 $7FF, i ncl usive.

The cursor horizontal position is the currant

col um | ocati on of t he cur sor (0-79,
I nclusive, from left to right). The cursor
verti cal posi tion S t he currant l'ine
| ocation of the <cursor (0-23, inclusive, from
top to bottom, The Pascal wite character
| ocati on is where the Apple Pascal system
|l ooks to find the next character to send to a
t er m nal or other peripheral. The first Iline

on screen pointer is wused in text scrolling.
The various video set-up flags are discussed
in the software section, page 5-09.
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VIDEOTERM I nitializati on

When you first activate the VIDEOTERM board
wth the "PR#3", or when you reset the board to its
standard default, you wll see 80 characters per
line and 24 lines per page or screen, wth each
character defined by a 7 by 9 matrix within a total
8 by 10 matrix cell, allowing for a slight border
around the character.

To change this, sinply type "CTRL-Z <parans>"
where you substitute one of the pareneters listed in
Table 2 for the angle brackets and their contents.
(Pascal users will need to wite a short programto
send this character sequence to the VIDEOTERM ) For
exanple, if you wanted to use the alternate character
set, you would type "CTRL-Z 3". Presto-chango, as
they say, and there it is. You should try each of
the options and then type a little to observe the
di fferent display responses you achi eve.

Before we continue, let nention a unique
feature of the VIDEOTERM board. Try using the entry of
"CTRL-Z" followed by any control <character H
through O You will notice that when you type the

control character, you wll see displayed the
correct ASCI|I abbreviation for the action. For
exanpl e, when you type "CTRL-H' (or the back arrow),
you wi | | see" BS" di spl ayed as t wo tiny

di agonal -spaced capital letters in the position of
one normal display character.

Return to the Apple D splay

When you enter the VIDEOTERM WTH THE " PR#3"
statenent, the Apple automatically issues a "I N#3"
conmand. However, when you enter "PR#0", THE
VI DEOTERM wi I | not reset the "IN switch by itself.
You should thus always follow this comand wth
"1 N#O"
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VI DEOTERM Contro

The VI DEOTERM board starts

CTRL—Z
Fol I owed by:

0 (Default)
1
2

CTRL—@t o
CTRL—&

CTRL—P to
CTRL—SHI FT—0

CTRL—H to
CTRL—O

Char act er

;_-.'--.;, R ,-.:.'n.-'_.-_H FFRELE
:*:-',_l-"‘r;"n-*'-':r*-" :-T:-t'ﬁ'"“r'-.q'“r'-rww e

-\.-\.-\.\_al

o ..-"-.l._-.,' ",'. I.:;Iﬂ-'-l ) b, :"'L'Q-

SRt aat e

Low— esol uti on
one character

Table 2

Par anet ers

in upper case mode.

Descri ption

Cl ears screen and
sets for 24 |ines of text

Cl ears screen and

sets for 18 |ines of text

Sel ects the standard 7x9

character set (or selects

for normal video, see

page 6—4) for subsequently

di spl ayed characters
Selects the alternate

character set (or selects

for inverse video, see

page 6—4) for subsequently

di spl ayed characters

Di spl ays one of the set
| ow—+esol uti on graphics
characters

Di spl ays one of the set
l'ine drawi ng graphics
characters

Di spl ays smal| abbrevi a-
tion of ASCII function
(i.e., CTRL—H shows BS
for Backspace)

Di spl ays that character

graphics characters:

of

of

each occupi es

position on the screen display
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Upper and Lower Case

~ You wll, of course, want to use |ower case
right amaY and no  wonder. Lower case is
S|Pn|flqant y easier to read and recognize than is
al capital "type, reducing eye strain and reading
time, Wien you first activate the VIDEOTERI 4 board,
it wll still be in all upper case. To place it in
| ower case, S|an¥ type “CTRL-A". This acts just
like a toggle swtch or flip—#lop in that you are
now i n | ower case node for as many characters as you
wsh to type. That is, the next character and all
follow ng characters will be uncapitalized.

To do a shift lock, so that you are returned to
upper case, type another “CTRL-A". You have fli pped
the switch, So to speak, and each tine that ou
enter the “CTRL-A" you wll go into the node that
you are not currently in. This nmethod of operating

he upper and | ower case nodes is fairly conveni ent
except in the case where you wish to capitalize only
the next character. At present, the only way to do
this fr,omthe keyboard is by typing a sequence such
as “CTRL-A Q CTRL-A U TE’ "to obtain the displa
‘QUuite’. Installation of the VIDEX KEYBQOAR
ENHANCER wi |l solve this problem as it allows the
use of the shift keys in a nmanner exactly |ike that
of a standard typewiter keyboard. Note that the
| oner case characters are stored internally as true
| oner case. The “CTRL-A" is NOI stored.



Speci al Key Qperation

Most keys w Il displ aﬁ just as they are typed.
However, certain keystroke sequences utilized 1in
conjunction with the Control key, have specific and
standard results. These various sequences wll be
di scussed here in detail. In general, they wl]l
work the sane in all Apple |anguages, so that by
printing that keystroke character sequence to the
VI DEOTERM board you will obtain the desired result.
Notice that you wll not be able to enter all of
these directly fromyour keyboard w thout the VI DEX
KEYBQARD ENHANCER

As a special note, both the “CIRL-A’ and t
Esgaépe key sequences are “swallowed” by t
VI DEOTERM board and are not transferred to the App
Il input buffer. AlIl other special key sequence
are transferred into the buffer.

CTRL-A:  Shi ft Toggl e. The typing of the “A’ Kkey
CHR$(1) while holding the Control key down toggles
the VIDEOTERM into the other case node.

Thus, if you are in upper case, you wll be
shifted to lower case, while if you are in
upper case you wll be shifted to |ower
case. The case node remains unchanged
unti | anot her “ CTRL-A" s issued. The

“CTRL—-A" is not entered into a line of text
when typed in from the keyboard. It serves
only as a shift toggle.

CTRL—& Sound the Bell. The typing of the “G key
CHR$(7) whil e holding the Control ke depressed

causes the bell to be sounded. Doing this
from the Apple |1l keyboard directl Y w | |
cause the conputer to sound a smal bee

from its internal speaker. Try this wt
tbe VIDEOTERM board active and wth it
i nactive (i.e., try it before and after you
type “PR#3"). The bell will have a
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different sound when you have the VIDEOTERM
board activated to let you know that it is
currently on.

CTRL—H Non—destructive Back Space function. This

CHR$(8) operation forces the cursor back one
character on the display wthout destroying
the character displayed at the reV| ous
| ocation. The “CTRL—+H’ acts exact I ke
the single key on the Apple 11 keyboard
| abelled with the arrow pointing to the
|l eft (found just wunder the Return Kkey on
the right side of the keyboard).

CTRL—J: Line Feed function. This operation causes
CHR$(10 a line feed to be issued which forces the
cursor dowmn to the next line wthout
changing the columm position of the cursor.
At he  bottom of he screen, this wll

cause the text to be scrolled up one Iine
so that the page display wll be altered.
A Carriage Return wll also have a |line

feed associated with it.
CTIRLK Clear to End of Screen function. Thi s

CHR$(11) operation wll <clear the text from the
present cursor location to the end of the
screen. The char act er at t he cur sor

| ocation wll also be deleted but the
cursor itself will not nove.

CTIRL—t: Form Feed function. The issuance of a form
CHRS( 12)feed command w I | cl ear the screen enti reI y of
I I nformation di sp ayed, J ust I f
you had ejected a a%e and started a new
one with a printer. his does not destroy
any inf orrratl on stored internall y in your
Apple’s RAM but rather sinply starts a new
screen. It is inportant to note here that
the “HOVE” command in Applesoft and the
“CALL 936" statenent in either |anguage

MJUST be replaced with a “PRINT CHRS(12)” in
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Appl esoft or “PRINT <CTRL—+t>" in either
| anguage. See ~the  Apple Language
| nt eracti ons section In t he Sof twar e
chapter, pages 4-1 to 4-6.

CTIRL—M Carriage Return function. In Pascal, this
CHR$(13) operation wil | nove the cursor to the

|"ef t nost colum on the screen wthout
changi n? its line position. In either
Basi ¢ [ anguage, an  automatic LI ne Feed
function (CTRL—-) is also perfornmed at the
sane tine.

CIRL-S:. Stop/start text scrolling. This ASCII

CHR$(19) control character wll cause the current
t ext _s,crolllngr operation to stop, freezin
the displ ay. ext scrolling can be resune
bK typi ng another “CTRL-S (or any other
character).

CTIRL—:  Copy character function. This operation,

CHR$(21) in either Basic, causes the cursor to be
advanced one  position,  copying “the
character that it was positioned at into
the input buffer of the Aﬁple as if it had
j ust een tyFed from the keyboard. The
right arrow, ocated on the right of the
keyboar d j ust under  the Ret urn ke?/,
perfornms the sane function. This wll on %/
work with direct keyboard or program inpu
utilizing the CETLN ‘routine, pages 3334 of
the Apple 1l Reference Mnual. This wll
not work with the “CET" statenent.

CTIRL—Y: Home the cursor. This operation causes

CHR$(25)the cursor to be positioned in the first
row, first ~colum  wthout changing the
display. It is not the sanme as the Form
Feed function described above.

CURL—Z:. Initialization Lead—+n function. Use
CHR$(26) as the | ead—+n character for reinitiali—
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zation of the VIDEOTERM The user nay
choose 18 or 24 lines of text, standard or
alternate character sets, display of a
control character or normal or ~ inverse
video wutilizing this function. See Table
2, page 34, for a fuller description.

ESCAPE:. Edit Control Lead—+n function. The ESCape

CHR$(27P key works exactly as it does for the Apple
| standard video display. It 1is wused as
t he | ead—n char acter for an editin
command. Follow the ESCape key entr W t
any of the standard editing keystrokes.
These i ncl ude:

A ——Advance cur sor

B —Backspace cursor

C —Mbve cursor down a line
D —Move cursor up a line
B—Cdear to end of |ine

F —ddear to end of screen

@— d ear screen _

Note that many of this ESCape key sequences
are the sanme as other Control key sequences
menti oned above. Also note that the ESCape
!(W sequences wutilizing ‘I’ J', ‘K and

that are available with the Autostart
ROM are not usable with the VI DEOTERM

CTRL—SH FT—t: Non—Pestructi ve Forward Space Func—

CHR$(28) tion. This operation noves the cursor
forward one character on the displa
wi thout actually copying the character a
its previous |ocation to the input buffer.
You will not be able to enter this key
sequence directly from your Kkeyboard unless
you have the =~ VIDEX ~ KEYBOARD ENHAN
I nstalled. Both the Control and the Shift
keys nust be depressed before striking ‘L.
You wll still be able to use this Function
from Appl esoft.
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CTRL—SH FT-M d ear to End of Line function. This

CHR$(29) operation erases all characters From the
current cursor |location to the end of the
Eresent line. Both the Control and the Shift
eys be depressed before you strike the ‘N
kg*. O herw se you wi || cause a Carri age Return
(CTRL—M) to occur.

CTRL—SH FT—N <x> <y>: Qursor Positioni ng function.

CHR$(30) This operation is equivalent to the ASCI
code OXY. It allows you to directly
nove the cursor to any specified position
on the screen. It is conpletely conpatible
wth the Apple Pascal OXY function. You
follow the “CTRL—SH FT-N' entry wth two
nunbers which specify the x "and y (or
hori zontal and vertical) screen |ocation
that the cursor is to be relocated at. The
x and y coordinates are entered as ASClI
code seguences above decinmal value 32. Tr
sending various <codes to the VIDEOTER
usi ng this function and observe t he
nmovenent of the <cursor in each of the
di fferent char act er cel | matrix  sizes.
Start with “CTRL—SH FT-N & ** as a start.
The upper left corner of the screen is * °
and *  * (two spaces). The |ower right
corner of the screenis ‘7 and ‘0.

CTRL—SH FT-0 Reverse Linefeed Function. This

CHR$(31) operation forces the cursor up one line
wi thout changing its colum |ocation. Once
the cursor reaches the top of the screen
it will not nove anynore. Again, you wll

need the VIDEX KEYBOARD ENTIM CER 1n order
to enter this key sequence directly from
your keyboard. It is still available from

Appl esof t.
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SCOFTWARE

Now that you have your VIDEOTERM installed and
you are satisfied that the nonitor is properly
adjusted, you are probably very anxious to use it.
In the previous chapter you have seen how various
key sequences are wused to control the VIDEOTERM
directly from the keyboard. This chapter contains a

nunber of sanple prograns, in each of the Apple Il
| anguages, to acquaint you with software control of
the board. But first we wll detail a few necessary
changes that you wll need to nake to sone of your
existing programs In order to wuse them wth the
VIDEOTERM And we wll give the |anguage specific

addresses necessary for nodifying the VIDEOTERM s
internal registers, which are described in the next

chapter, starting on page 5-=2. W  will t hen
describe the wuse of the VIDEOTERM in conjunction
with sonme other available Apple 11 peripherals, in

particular the use of the ROWfiter to create a new
character set.

Appl e Language | nteractions

The VIDEOTERM has been designed to mninize the
i nteraction it has with user sof t war e.
Unfortunately, there 1is sone, interaction and you
will need to make sone slight nodifications to your
current progr ans, and avoid the wuse of certain
progranming statenments in the software that you
wite. This section fully docunents those changes.

A Assenbl y Language

The only real restriction in Apple Assenbly

| anguage is to not use those RAM | ocati ons,
described in Table |, page 3-2, which the VI DEOTERM
uses. This is true regardless of which peripheral
you purchase, as Apple Conputer, Inc. has set aside

these |l ocations specifically for firmvare | ocated on
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an expansion board. Naturally, you <can use these
| ocations <either directly in Assenbly |anguage, or
from other |anguages, to nodify the cursor |ocation,
to nmodify the video set—dp flags, to access the
start address, in the VIDEOTERM RAN, of the screen
start address, and nany other things.

B. I nt eger Basic

You cannot wuse the “CALL -936” command. You
nust substitute in its pl ace “ PRI NT CTRL—L".
Naturally, when this is listed, you wll see “PRINT
“, SINCE ThE CTRL—+ is not printed. You should
adopt the trick taught Disk Il owners which is to
define a,, <character string variable equal to the
non—printing character(s) and print that variable.
Thus

10 L$="<CTRL—+>":REM THIS | S CNRL—+

20 PRINT L$: REM USE THI S I N PLACE OF

ALL * HOVE AND ‘' CALL —936’
STATEMENTS

If you wuse any “CALL -958" statenents, which
serve to clear the screen of text from your current
cursor position on, you wll need to replace these
with “PRINT CTRL—K' statenents. Use a procedure
such as that described above to enter these changes
into your prograns.

If you use an~ “CALL -868" statenents, which
serves to clear the present line from your current
cursor position on, you wll need to replace these
with “PRINT CTRL—SH FT-M' statenents. Again, wuse a
procedure such as that described above to enter
t hese changes into your prograns.

In general, you should be slightly suspicious
of any “CALL n” type statenents that you use in any
of your prograns.

You should also be wary of the interaction of
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“PEEK” and “POKE" instructions, as these nmay not

work quite as you had planned. However, t hese
should work properly, as should vyour “VTAB" and
“TAB" conmands. Expect some mnor surprises the

first time you run sonme of your programs using the
VI DECTERM

Note that graphics statenments will not work as
expected. Such statenents include

CR

PLOT X,y
HLIN X,y AT n
VLIN X,y AT n

These will be sent to a separate display, such as a
color TV, if you have one attached to your Anple
video output plug separately from your VI DEOTERM
In fact, even wth one nonitor, the Apple video
display is <changed and can be viewed by typing
“PRECO . O herwi se, use “REM's to disable such
statenments. There is sone linted use of graphics
on the VIDEOTERM as denonstrated in the exanple
progranms, starting on page 4-8.

C. Appl esof t

Those restrictions stated above concer ni ng
“CALL n” statenents for Integer Basic also hold true
for Applesoft, and simlar corrections should be
nmade to your prograns. O special concern is that
the Hone command will not work with the VI DEOTERM
so substitute “CHR$(12)” in its place. Note that
the availability of the “CHR$(n)” function in
Appl esoft nakes it nmuch easier to print the various
character sequences that control the operation of
t he VI DECTERM

You should not expect any of the graphics
comands to affect the VIDEOTERM as these wll
again affect only the nornmal Apple IT display. The
comuands affected are:
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&R

PLOT X Y
HLIN X1, X2 AT Y
VLIN Yl, Y2 AT X

SCRN( X, Y)
HER

HGER2

HOOLOR=X

HPLOT X Y

HPLOT X, Yl TO X2, Y2
DRAWN AT X Y
XDRAWN AT X Y

A limted usage of graphics in Applesoft programs is
denmonstrated in the sanple program starting on page
4-21.

The fol | ow ng ApIS)Eesoft statenments will al so have
no affect on the VI DEOTERM di spl ay:

FLASH
| NVERSE
NCRVAL

These commands will sinply be ignored when execut ed.

D. Pascal

Your VIDEOTERM w Il work imTediateITy with the

Aﬁpl e Language card, but there are a few hel pful

es should nmake. After you install the
ERI\/I execute “APPLE3: SETUP’ and then change

HAS LONERCASE to TRUE
Set screen wdth to 80

You wll now get Pascal pronpt Ilines and all
Drector%/ and E|t lines in their full expanded 80
col um or mat . course, you had a 79 colum

di splay from the nonent you “initiated your Pascal
systemw th the VI DEOTERM wever, by setting the
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screen width to SO from79, you will obtain | onger
Pascal pronpt |ines.

If you want to use the regul ar Aﬂple 1. display

ormat W t hout physically renoving the VI DEOTERM from
| ot 3, just

f

S
PCKE(—26392+3, O

To return to tile VI DEOTERM di spl ay
PCKE(—26392+3, 4)

Adj ust these statenents accordingl % i f you have the
VI DEOTERM i n sone sl ot other than

In order to inplenment the POKE, function, as

well as the PEEK function, use the PROGRAM PEEKPOKE
as given in Program Listing 1.
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PROGRAM LI STING # 1

PROGRAM PEEKPCKE;
TYPE

TRI KARRAY — PACKED ARRAY (O .1) OF Q. 255;
VAR
TRI X: RECORD

CASE BOOLEAN OF

FALSE: ( ACDRESS: | NTECER);
TRUE: PO NTER TRI

|, VAL: | NTEGER:
CH CHAR

FUNCTL ON PEEK (ADDR | NTEGER) : | NTEGER
W TH TR K DO
BEGN _
PEEK: = PO NTER* [0]:
END;
END, ( Peek)
PROCEDLRE PCKE (ADDR  VALUE: | NTEGER);

WTH TR X DO
BEG N

ADDRESS: = ADDR;
PO NTER* [ := VALUE
END

END; ( Poke)
BEG N (Main progra

SAGE( QuRpaR) 2™

WR TELN (‘ Peek nmod Poke tet programi, CHR(13));
VRl TELN :Cptlonsgi;

esd nenory address;’);
rite to menory address;’)

ut;');
REPEAT
WRI TELN (‘' Select.......... BDE
READ ( KEYBQARD, CH);
CASE OF
‘R: BEA N .
WRI TE f‘Enter address to be exam ned "),
READ£ :
ENE&Q'TE (PEEK(1):10, CHR (PEEK (1)):10);
‘W: BEGA N
WRI TELN (‘ Enter address and val ue to be poked’);
READ (I. VAL);
PCKE (1, VAL);
WWRI TELN;
END;
'Q WRITELN (‘Thats all folks......... ‘)
END; (case)
UNTI L ='Q;
END.
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Language Consi derations in General

For the nobst part, ou will want to Kknow the
menory usage of the VIDEOTERM and how to performthe
various operations nentioned in the Firmware

chapter, on pages 5— to 5-8, in each of the various
| anguages. Sanple statenments are given in Table 3.

Menory usage in the $C080+ region of the é# | e
|1 addressing space is also of interest. VIDE
usage o[ this area is also detailed in Table 3. The
assignnment of the different 16—byte address bl ocks
to the 8 possible expansion slots is given in Table
25, page 82, of the Apple |l Reference Munual,
avai |l able from your Apple dealer. For a discussion
of the utilization of the 2K byte fir

space, $C800 to S$CFFF, nentionéd in the Apple |
Ref erence Manual on pages 84-85, see the section on
VI DEOTERM Menory Napping, starting in the next
chapter on page 5—31. It m ght e

mvar € nenor

_ _ good idea to
briefly skimthrough that section before reading the
detail ed comments on each of the exanpl e prograns.

Renmenber, as noted on page 3-5, that you nust

execute a “IN#O” followng a “PR#O” in order to
reactivate the input device correctly. O herw se,
all Apple Il display characters wll "be placed on

top of each other.
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Table 3: Address Definitions by Language

This table summarizes the addresses to be accessed for device select as deseribed in
Apple Language Modifictions, pages 4=1 to 4-7, and How to Modify CRTC Registers, page
5-8. These are the language specific address equivalents of each Hexadecimal Apple
IT memory address. For example, suppose the board is in slot 3. We will enter the
number of the. register whose value we wish to change first, followed by the wvalue
that 1s to be placed in that register. A total of two bytes of information must be
specified. The following sets of statements are equivalent:

*C0BO: 01 70 (CR}
>POKE(-16208),01:POKE(~-16207},112 (CR)
POKE(49328),01:POKE(49329),112 (CR)

Monitor Integer Basic Applesoft
Sloc #
1 $C090 ~-16240 49296
2 SCOAD -16224 49312
3 $COBO ~16208 49328
& $Coco -16192 49344
5 $CODO0 -16176 49360
6 $COEOD -16160 49376
7 SCOFO0 -16144 49392



Sof twar e Exanpl es

The following program listings are offered as
exanpl es of how the VIDEOTERM can be controlled by
one of your prograns. They are not neant to be
taken as the best way to use the board, but as
i ndi cative of what you can do. Each exanple wll be
explained in detail so that you can see just how the
program wor ks. Throughout the rest of this chapter,
the synbol “(CR)” is wused to indicate that you
shoul d strike the Return key.

A. Assenbly Language

Program Listing 2 gives an exanple of how the
VI DEOTERM can be controll ed using Assenbly Language.
The object of the programis to allow you to view on
your nonitor the same text that is currently being
listed on your printer. To enter this program go
into the Apple Mnitor by typing

CALL —154 (CR)

Then type the following (note that you do not have
to type the “*“; the Apple Il displays this synbol
to let you know that it is ready for nore input)

*300: 48 8A 48 98 48 20 42 03 (CR

*308:20 00 C8 A9 80 20 ED FD (CR

*310: A5 36 8D 40 03 A5 37 8D (CR

*318.41 03 A9 2B 85 36 A9 03 (CR

*320:85 37 20 EA 03 68 A8 68 (CR

*328: AA68 60 8D 7B 06 8A 48 (CR

*330:98 48 20 42 03 20 O C8 (CR

*338:68 A8 68 AA AD 78 06 4C (CR

*340.00 CO 8D FF CF 80 00 C3 (CR

*348: AO30 8C F8 06 A2 C3 8E (CR

*350: F8 07 60 80 08 08 AO 10 (CR
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0000:
0000:
0000:
0000:
0000:
0000:
0000:
0300:
0300:

0300:
0301:
0302:
0303:
0304:
0305:
0308:
0308:
0300:
0315:

0312:
0315:
0317:

031A:
031C:
031E:
0320:
0322:

0325:
0326:

0327:
032%:
0329:
032A:

032%:
0325:
032E:

032F:

0330:
0331:

0332:
0335:
0338:
0339:
033A:

0338:

0330:
033F:

0342:

0342:
034%:
0348:
034A:
0340:
034F

0352:

3353:

A9

40

80

AO
BC
A2
88
60

42
00

ED

75

32
83

7$
00

PP
00
30
F8
03
P8

PROGRAM LISTING # 2

03

PD

03

03

06

33
0%

06

07

w N NN GG NN R R ER R R PR R
CONNOFRONPOOO®NDDUTDRWNRLOOONDGg NN
©

W W www
o g bh wWN

37
38
39
20
4

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

BYTE

NO
MSLOT
CcooT

START

DONE
31

OuUTI

JNPADR

*

SETREGS

LST ON

E~U

$678

EQO $6F8
EQO $7F8
EQO $FDED

ORG $300

082

PHA
TXA
PHA
TYA
PNA
JSR
JSR
LDA
JSR
LDA
STA
IDA
STA
| DA
STA
| DA

JSR
PLA

PLA
TAX
PLA
RTS

STA
TXA

TYA

JSR
JSR
PLA
TAY
PLA
TAX
| DA
DSP

STA
STA
| DY
STY
LOX
SI X
I TS

$300

SAVE REGI STERS

SETREOS SET—NP FOR ENTP.Y I NTO 0800 RON

$C$00 ENI Tl ALI ZE VTDEOTERM

8S80 TRANSM T FARE ONARACTER TO PRI NTS

COoOoT

$36 STORE OLD OUTPUT VECTOR

JI$PADR+L INTO A IMP OPERAND

S37

JSIPADR+2

¢ 1<OUTI SET UPNEW OUTPUT VECTOR

$36

#>0UTI

STA $37

$3EA SWAP I N DOS OUTPUT VECTOR
RECOVER REGI STERS

BYTE+3 SAVEBYTETO OUTPUT
SAVE REGISTERS

SETREOS SET—UP FOR ENTRY | NTO 0800 ROM
$0813 OUTPUT BYTE TO VI DEOTERM
RECOVER REGI STERS

BYTE+3 OUTPUT BYTE TO PRI NTER
$CODO THI'S ADDRESS WELL SE CHANGED

$CFFF TURN OFF CO-RESI DENT ROMS

$C300 SELECT CO-RESI DENT POIl IN SLOT 3
#$30 SET UP THE NO | NDEX

NO

#$C3 SET UP THE ON | NDEX

MSLOT
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When you have finished entering these val ues, type
*300. 357 (CR)

This will cause a copy of what you have entered
above to be displayed on your video screen.
Careful |y doubl e—eheck your entry to nake sure that
it is the sane. You can al so type

*300L (CR)

This will cause the Apple to display a listing |ike
that in Program Listing 2, except that no coments
will be witten by the Apple Il disassenbler. To
continue the listing, type

*L (CR)

Repeat this last entry once nore to finish your
listing. The inportant entries are the actual
hexadeci mal operation codes that are displayed to
the left of the Assenbly |anguage operation codes,

since sone of the synmbols, such as COUT will not be
di spl ayed.
There are several alterations you will have to

nmake if you have installed the VIDEOTERM in sone
sl ot other than 3. Substitute

*347:Cn (CR)
*34E: Cn (CR)

WHERE N IS THE SLOT NUMBER I N WHI CH THE VI DEOTERM
has been placed. Also

*349: <8+n>0 (CR)

is necessary. Note that BO would be entered if in
slot 3, COif in slot 4 and so forth.

Notice the two instructions using “BYTE+3" in
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t he listing at | ocations $32B and $33C,
respectively. These nmust be <changed to the
equi val ent of “BYTE+n”. Do this by using Table 1 to
calculate the new value to be placed at |ocations
$32C and $33D. Note that the same values wll be
placed in each location. Assum ng that t he
VI DEOTERM has been placed in slot 5 then we would
cal cul ate
$678 + n = $678 + $5 $67D

and we woul d type

*32C. 7D (CR)

*33C. 7D (CR)
This conpl etes the necessary changes in the program
for use with the VIDEOTERM s changed |ocation. You
should save this routine onto your diskette or
cassette. The routine starts at $300 and has a

| engt h of $58.

In order to use the routine from either Basic
| anguage, enter the followi ng into your program

PR#p: CALL 768

where p is the slot nunber that your printer is in
(al so true bel ow).

In order to test the program sinply enter the
one—+ine program (again, using either Basic, but
using I nteger Basic here as an exanpl e)

>10 PR#p: CALL 768: END
>RUN

Note that even with the Apple Disk you should enter
t he program -as above. Do not enter (where D$ is a
“CTRL—P")

>10 PRI NT D$; " PR#p”: CALL 768: END
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as this will not work with the VI DEOTERM

If you do not have the Apple Disk Operating
System (DOS), then you should nodify the above
Assenbl y Language program by typing

*322: EA EA EA

These are NOP (No Operation) codes, and they
effectively keep the program from accessing DOS to
obtain its output address (also called a vector,
since it points to a location which itself contains
an address). The 6502 nicroprocessor wll sinply
ignore this instruction and execute the follow ng
one This program nodification should be done
bef ore savi ng your copy of the program

An important remnder is that the printer is
the controlling device, not the VIDEOTERM so that
sone of the VIDEOTERMs control key sequences will
not be activated, but printer control characters
will be.

B. Integer Basic

Program Listing 3 is an exanple of how to place
a character on the screen in a desired |ocation
using an Integer Basic program This program will
fill the video display with the entire character
set, with each line repeating the set but shifted
over one colum so as to make a diagonal pattern.
The screen is filled in a random order, so that it
takes several mnutes to conpletely fill the screen,
but the display is about 80% conplete after one
mnute. This program is an excellent one to use to
hel p fine tune the adjustnent on your nonitor.

Before we begin, it night be helpful if you
briefly review the discussion of how the VI DEOTERM s
on—board RAM naps into the display and how it is
accessed by i nternal Apple 11 addr esses.
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Essentially, the on-screen location of a character
corresponds to its address in the RAM which is
| ocated on the board. A unique set of addresses in
the Apple Il allows you to access the VIDEOTERM RAM
directly, but this sane set of Apple Il addresses
can specify any one of 4 different address |ocations
on the VIDEOTERM A technique called “paging” is
used, and by determ ning which page we are using
(each page being 512 bytes long), we have deternined
where the character we are witing is really going
in the VIDEOTERMs RAM and therefor, on the display
screen.

Let’s take a look in detail at how the program
operates. Line 10 defines several Basic variables.
START is the address, in decimal, of the nenory
location in the Apple Il where a VIDEOTERM address
is stored. This VIDEOTERM address, in turn, is
defined as the |l ocation where the first character of
the first line on the screen is stored (see $6E8 +
n, Table 1). This is needed since the actual nenory
location in the on—board RAM of the first display
line on the screen varies. By adding the SLOT val ue
to START we wll obtain the «correct Apple Il
address. This is done in line 15, with the result
bei ng assigned to the variable LINEl.

DEVICE is the nane of the variable assigned the
val ue of the base address of the 16-byte group of
sl ot dedicated addresses reserved for the various
peri pherals. (Again, see the Apple Il Reference
Manual , page 82.) The value -16256 is equal to
$COBO or 49280. By adding SLOT tinmes 16, we get the
value assigned to LINE2 in line 15. Note that if
SLOT = 3, then LINE2 = —-16208 or 49328 or $COBO
exactly the values we see in Table 3 for slot 3
usage! Because we have the VIDEOTERM in slot 3,
SLOT = 3 in line 10.

The value for SCREEN is equivalent to 53224 or

$CCOO, the Apple Il address of the first character
of the <current active page of VIDEOTERM Random
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PROGRAM LISTING # 3

START=1784: DEVI CE=- 16256: SLOT3: SCREEN=-13312: PLOT=100

LI NE1=START+SLOT: LI NE2=DEVI CE+SLOT* | 6

)
BYTE=( X+Y) MOD 96+32
GOSUB' PLOT
GOTO 20: REM

ADDRESS=( X+Y*90+ PFEK (LI NE1*16) MOD 2048
PAGE=ADDRESS/ 512

SELECT= PEEK (LI NE2+PAGE*4)

POKE SCREEN+( ADDRESS MOD 512), BYTE

RETURN
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Access Menory. See the next chapter, page 5211, for
an explanation of how the addresses $CCOO to $CDFF
are used in witing characters to the VI DEOTERM
menory. For now, just note that this is the base
address for VI DEOTERM RAM access.

Lines 20 and 30 assign a random integer nunber
between 0 and 79 to X and a random integer nunber
between 0 and 23 to Y. These correspond to the
colum (X) and the row (Y) that we wll put the
character in on the display screen. In line 40, we
then use the screen position to deternmine which

character will be printed there. The sum of X and Y
is taken nmodulo 96, which just neans that a value
between 0 and 95 will be chosen depending on the

actual value of the sum Then the value 32 is
added. This value is then assigned to the variable
BYTE. If you look at the ASCII synbols defined in
the Appendix Table, you will see that this linmts us
to choosing an ASCII character whose decimal value
is between 32 and 127, inclusive. This includes al
the standard display characters, hut excludes the
control characters.

Line 50 directs program control to the PLO
subroutine, starting at program line 100. Finally
line 60 returns us to line 20 to repeat the process.
Note that the REM statenent contains a “CITRL3”
to space the PLOT subroutine down one line for easier
readi ng.

Line 100 starts the PLOT subroutine. A value
is calculated and assigned to the variable ADDRESS
This value is calculated as follows. First, the
on—screen character |location is <calculated as a
nunmber between O and 1919 (X + Y * 80). The
on—screen character |ocations are nunbered fromO to
79 on the first line, 80 to 159 on the second, and
so forth, to 1840 to 1919 on the twenty—fourth line
This is added to the VIDEOTERM start screen address
multiplied by the value of 16. W do this because
the start screen address was divided by 16 in the
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firmvare to save one byte of room

The resulting nunber of this process is then
taken nodulo 2048, since there is only 2K RAM
on—board and thus there are only 2048 l|ocations to
store information at. This is called “wap—around”
since the character stored at VIDEOTERM RAM address
2047 is followed on the screen by the character
stored at address O.

Line 110 assigns to PAGE the current active
page of on—board nenory that wll be accessed by
Apple |l addresses in the range $CCOO to $CDFF.
Then line 120 assigns to SELECT the value stored at
the location $COBO $C0B4, $COB8 and $COBC,
depending on the current active “PAGE’. The value
stored there is of no consequence. The access by
the “PEEK" activates the appropriate page. It is
i mportant that a “PEEK’ access be utilized at this
time for that purpose! (It can also be done at an
earlier time, but only after the correct address has
been cal cul ated.)

Line 130 then wites the actual chosen
character, BYTE to the VIDEOTERM nenory using a
poke. Si mul t aneousl y, t he charact er appears
di splayed on the nonitor screen. The address for
the POKE is the base address of the VIDEOTERM
nmenory, SCREEN ($CC00) plus the page—relative
address of the character (“ADDRESS MOD 512"). Line
140 is the “RETURN' statement that ends the
subrouti ne.

You night want to play around with the program
alittle. A faster display of the character set can
be obtained if you substitute “FOR’ statenents in
pl ace of the two Random nunber calls on |ines 20 and
30 and “NEXT" statenents in place of the “GOTO
statement on line 60. You can also change line 40
to print any set of characters that you would Iike
to see. Try nodifying it to display the graphics
character set located at “CTRL—P" to “CTRL—SH FT-©'.
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PROGRAM LISTING# 4

PR#O
>LIST

5 DIM A(3):A(0)=L:A(1)=2:A(2)=4.A(3)=8

10 START=1784 DEVICE=—16256:SLOT=3: SCREEN=—13312: PLOT= 100
15 LINE1=START+SLOT:LINE2=DEVICE+SLOT*16

20 FORX=0TO79

30 FORY=0TO71

50 COSUB PLOT

60 NEXTY,X: REM

100 ADDRESS=(X+Y/3*80+ PEEK (LINE1)*16) MOD 2048

120 SELECT= PEEK (LINE2+ADDRESS/512*A)

130 ADD=SCREEN+(ADDRESSMOD 512)

147 R=Y MOD 3

155 BYTE= PEEK (ADD) MOD 8

157 STRIP=A(R+1)

160 POKE ADD, BY TE/STRIP*STRIP+BYTE MOD A(R)+A(R)*COL
180 RETURN
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Program Listing 4 follows the sane pattern as
the previous exanple. The object of this programis
to denonstrate the witing of one of the graphics
characters in the range “CTRL—Z CTRL—@ to “CTRL—Z
CTRL—&' as explained in Table 2. Let us examne
this exanple in detail.

Line 5 assigns to the elenents of the array A
t he correspondi ng powers of 2. Thus, A(0) = 1, A(1)
= 2, (2) = 4, and A(3) = 8. These wll be used
later in the program rather than an equivalent
cal cul ation of the power of 2, because access of an
array elenent is nuch faster than the exponentiation
operation.

Lines 10 and 15 are sinmlar to those lines in
Program Listing 2. Lines 20 and 30 set up a pair of
“FOR—NEXT” | oops. Notice that in the current order,
the screen will be filled a colum at a time. To
change this, sinply reverse the order of the two
lines and change the “NEXT” statenent in |line 60.

Line 40 deternmines the color of the graphics
character to be printed which in this case is color

1 (magenta). This will appear as a white dot on
your Black and Wiite nmonitor. In the listing it is
assigned a constant value, but we will change this

later. Line 50 calls the PLOT subroutine and Iine
60 continues the loops. Notice that the order of Y
and X need to be exchanged if you change the order
of the “FOR’ statements. The “REM statenent of
line 60 contains a “CTRL—3” to skip a line in the
listing.

Line 100 begins the PLOT subroutine. W choose
the ADDRESS in the VIDEOTERMs RAM at which the
graphics synbol will be placed as in the preceding
exanple. Note that Y nust be divided by 3 to obtain
a value between 0 and 23, inclusive. Line 120
activates the proper nenory page, in a slightly
di fferent fashion than was done in Iine 120 of the
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previ ous exanpl e. Line 130 calculates the
page—specific address. The following lines require
consi derabl e explanation. Before we describe these
in detail, let’'s consider what is happening overall.

W wish to change the entire screen from bl ack
to white by changing only one |ow+esolution pixel
at a tinme. As can be seen in Table 2, page 34,
each “CTRL <char>?? in the |ow+resolution graphics
character set contains 3 pixels. W wll start with
the equivalent of “CTRL@ in character position O
(first colum, first row. W wish to replace it
with the synbol corresponding to “CTRL-A" as this
changes the color of the first pixel. Then, we wll
replace that with “CTRL—€", and then with “CTRL-&G'.
This adds, in snooth increnents, one pixel at a tine
in that character position.

Now let’s look at the program in detail. Line
147 takes the nodul o base 3 of the row variable, Y.
Note that the Y indexed “FOR NEXT" loop runs fromO
to 71. This is because each graphics synbol only
occupi es one—third of a row So we nust take the
row nunmber nodul o base 3 to determ ne which of the 3
pi xels at our current location is to be changed to
whi te.

Line 155 gets the contents of the current
screen location. This will be a value between 0 and
7, and will correspond to t he assi gned
| ow—+esolution graphics character already there.
You will note that if you turn Table 2 on edge,wth
the page nunber to your left, that the pixel
assignments fall in a nornal bit pattern from the
values 0 (“CTRL@), 1 (“CTRL-A"), and so forth, to
7 (“CTIRL—€'). (See bits 0, 1 and 2 for this
character group in the ASCI|I Character Code Chart,
page A—1.) Note that no matter which character is
actually at that |ocation, a nunber between 0 and 7
will still be selected.

For exanple, if your screen was filled with
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characters as a result of running the previous
exanple, and you ran this exanple wthout first
clearing the screen, then the program would detect
sone character, perhaps a “.“. The rightnost three
bits add up to 6. Thus, BYTE could be assigned a 6,
which it would interpret as a “CITRL—F". W wll
follow this exanple as we continue to exam ne the
program

Line 157 assigns a power of 2 to STRIP based
on the value of R Since R nmust be 0, 1 or 2, STRIP

will be 1, 2 or 4, respectively. In our exanple, we
woul d obtain 2 for Y =0, 4 for Y=1, and 8 for Y =
2. Note that this cal cul ati on depends on which of

the three pixel we are adding to the display and not
the value of any character that mght already exist
at that |ocation.

At line 60 the actual “POKE" of the character
into address ADD is done. The value “POKE'd is
arrived at as follows. First, the higher order bits
of the first three bits of BYTE are obtained by
dividing and multiplying by STRIP. In our exanple,
6 would be divided by 2 (A(1) = 2 for R =0, which
is always the first value used in any character
| ocation due to line 147), and then multiplied by 2,
yielding 6. Thus, we have not changed bit 1 or 2 at
all by this operation, which is the object — to
| eave them undi sturbed. This operation, with R = 0,
clears bit 0. Wen R —1, we would clear bits 0 and
1, and when R = 2, we would clear bits 0, 1 and 2.
Then the “BYTE MOD A(R)” instruction gets any
previously set bits in this group (i.e., none for R
= 0, bit 0O for R=1, and bits 0 and 1 for R =2).
Fol | owi ng our exanple, with R =0, we would obtain a
0, since the nodulo base 1 is always 0. Finally,
the “A(R) * CO." does the actual setting of bit O.

In our exanple, it wll be equal to 1 x 1 = 1.
Thus, our final “POKE” will be with a value of 7 and
we will fill the entire character location with a

white square in one junp. This is why the line
being drawn on the screen appears to junp faster
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down the colum when there are other characters on
the screen when you start to run the program |If
you clear the screen before running, the draw ng
will be done in a snmooth fashion

On the next pass on this row, the value 7 wll
be obtained by BYTE (all pixels colored), so that
with R=1, we will calculate the value of 4 = BYTE
/ STRIP * STRIP, 1 = BYTE MOD A(1), and 2 A(1) *
CO., so that again a 7 wll be obtained. You can
verify that the sanme result will occur for R= 2.

Now i f the display was blank to begin with, for
R =0 we would obtain the value of 1 to be “PCKE'd
for R=1 we would obtain 3, and for R =2 we would
obtain 7. You should verify this by calculating the
val ues for line 160 using BYTE —0 to start.

Try nodi fying this program by substituting “COL
= RND(2)” at line 40. This will randomy determ ne
if the current pixel should be colored or not.

C. Appl esoft

The VIDEOTERM is relatively easy to work from
Appl esoft due to its intrinsic “ASC’ and “CHRS$
functions. As an exanple of how to inplenent a
shift/shift-1ock feature under program control using
the “ESC' key as the shift key, exam ne Program
Li sting 5.

Line 5 starts by defining the “ESC key~
(CHRS~S(27)) to be the shift key toggle. W also set
t he upper/lower case node flag, UL = 1, indicating~
that all characters are to be interpreted in the

| ower case. A value of 2 will indicate that we w sh
to capitalize only the next character and a val ue of
3 will indicate that we wish to have all upper case

characters until we again type the “ESC’ key.

Line 8 makes sure that UL will always be
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PROGCRAM LISTING # 5

PR#0
1LIST

2 HOME

3 VTAB 23: PRINT "VIDEOTERM' |S ACTIVE SCREEN’: PRINT CHR$ (4);" PR#3
5 UL =1:A$ = CHR$ (27)

8 IFUL =4 THEN UL = 1

10 GET XS: X = ASC (XS)

15 IF XS = AS THEN UL = UL + 1: GOTO 8

20 ON UL GOTO 30, 40, 50

30 XS = CHR$ (X + (32 * (X > 63)))

40 UL =1
30 PRINT XS;: GOTO 10
10000 END
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l[imted to the values 1, 2 or 3. Line 10 is used to
obtain a keyboard character, and then the ASCI
decimal value of the character is assigned to the
vari able X

In line 15, we test to see if we have receive
the “ESC’ key entry. If we have, then we increnent
UL and go to line 8 to nake sure that UL does not
get too large. Thus, if UL = 1 and we get the
“ESC’ key, then we change to upper case for the next
character (UL —2). If another “ESC' entry follows
i mediately, then we will go into shift lock (UL =
3). Another “ESC’ in a row will |eave us in |ower
case again (U =4 — UL = 1). This functions very
much i ke a normal typewiter.

As soon as we receive any other key entry, we
will proceed to line 20. W junp to a location
dependent on the current UL value. If in |ower case
node, we will go to line 30. Here we take the val ue
X and add 32 to it if the character is a letter
i.e., if its ASCII decinmal value exceeds 63. (See
the ASCI|I Character Code Chart, page A+. W are
ef fectively mapping colums 4 and 5 into colums 6
and 7, respectively.) W enphasize that this is
only done when UL = 1.

If U = 9 then we go to line 40, skipping the

| ower case conversion. Line 40 sets UL = 1 again,
since the first “ESC’ key was not followed
i mediately by another “ESC'. If UL = 3, we would
proceed i mediately to line 50 to print the
character just obtained. Note that for any of the
“QOrO's we will “fall t hr ough”, executing t he
following instructions, until line 50 sends us back
to line 10.

Now let's see how the program works using an
exanple. Enter the program and save it. Now run
it. Let's ent er t he pr oper conbi nation of
characters so that we will see
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HELLO out There

di splayed on the VIDEOTERM Start by typing the

“ESC’ twice. Then type “HELLO “, one letter at a
time. UL will now equal 3. Enter another “ESC" and
type “QUT". The value of UL was changed to 4 and
then to before “QUT “ was typed, so we will see the

word displayed in lower case. Finally, type the
“ESC’ key once and type “THERE'. The program will
type the “T" in upper case and the rest in |ower
case. UL was set equal to 2 for “T", and then back
to 1 at line 40

You might want to incorporate this technique
into sone of your own prograns. The character string
could be appended to another one until a full line
was obtained and then it could he saved as part of a
text file. The technique can also be wused wth
Assenbly |anguage to interface your word processor
with the VI DEOTERM

Program Listing 6 gives an exanple of cursor
positioning in Applesoft. Th program is sinple and
straightforward. Line 5 prints a “CTRL—B’'. Line 10
creates a string of 8 backspaces. Then the program
wi Il request that you enter an X and Y coordi nate of
a character location in the range of I to 80 for X
and | to 24 for Y. Note that this is different than
how the colums and rows are actually nunbered, but
it is easier to count that way. Enter the val ues on
one line, separated by a comm and term nated by
striking the Return key.

Li ne 35 positions the cursor to the appropriate
| ocation and line 50 displays the Rub—eut character
(CHR$(127)) there. Then line 50 returns us to line
20 for input of another pair of coordinates.

While very sinple, note that this is generally
useful. You should try translating the Integer
basic exanples into Applesoft, especially the
| ow—+esolution graphics exanple. That exanple and
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PROCGRAM LI STING # 6

5 PRINT CHR$ (12);

10 FORI =1 TO8: H$ = HS + CHR$ (8): NEXT |

20 VTAB 1: PRINT " ENTER X & Y COORDI NATES

30 INPUT X, Y

35 PRINT CHR$ (30); CHR$ (31 + X); CHR$ (31 + Y);
50 PRINT CHR$ (127)

70 GOTO 20

this one can be integrated to yield a sinple
plotting program The |ow+esolution grapics set
gives 80 by 72 pixels, alnost three tinmes the
density of the Apple Il's format nf 40 by 48 in
| ow—+esol uti on graphi cs node.
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These list ings are patch progranms for KEYPRESS, the appropriate one should be
run for your version of Pascal with the disk that has SYSTEM APPLE on it in
the drive that is volune #4. In addition to enabling the KEYPRESS function,
the type—ahead buffer and system break have al so been enabl ed.

PROGRAM VI DPATCH,

(* This program patches the SYSTEM APPLE consol e check routine for version *)
(* 1.0 to all ow KEYPRESS, SYSTEM BREAK and type ahead buffers to operate *)
(* with the VI DEOTERM Darrell Al drich 10/80 *)

VAR BUF: PACKED ARRAY [0..31,0..511] CF 0..255;
F: FI LE;
I | NTEGER

BEG N
RESET(F, ’ #4: SYSTEM APPLE ) ;
| : =BLOCKREAD (F, BUF, 32) ;
CLOSE(F) ;

BUF[ 3, 147] : =4;

BUF[ 3, 366] : =234;  BUF[ 3, 367]:=234;  BUF[ 3, 368] : =234;
BUF[ 3, 202] : =160;  BUF[ 3, 203] : =48; BUF[ 3, 204] : =173;  BUF[ 3, 205] : =D;
BUF[ 3, 2061: =192,  BUF[ 3, 207] : =16; BUF] 3, 208) : =18; BUF 3, 209] : =32;
BUF[ 3,210] : =111;  BUF[ 3, 211]:=216;  BUF[ 3, 212] : =234;

RESET( F#4: SYSTEM APPLE' ) ;
| : =BLOCKWR TE( F, BUF, 32) ;
QLOBE(F) ;

END.

PROGRAM VI DPATCH,

(* This program patches the SYSTEM APPLE consol e check routine for version *)
(* 1.1 to all ow KEYPRESS, SYSTEM BREAK and type ahead buffers to operate *)
(* with the VI DEOTERM Darrell Aldrich 1/81 *)

VAR BUF: PACKED ARRAY [0..31,0..511] CF 0.. 255;
F: FI LE;
I: | NTEGER,

BEG N
RESET(F, * #4: SYSTEM APPLE’ ) ;
I : =BLOCKREAD (F, BUF, 32) ;

ALCSE(F) ;
BUF[ 3, 389] : =160; BUF[ 3, 390] : =48;

BUF 3, 3941 : =60;

BUF[ 3, 455] :=173; BUF[3,456] :=Q BUF[ 3, 457] :=192; BUF[ 3, 458] : =16;
BUF[ 3, 459] : =29; BUF[ 3, 460] : =32; BUF[ 3. 461] :=24; BUF] 3, 462] : =218;
BUF[ 3, 463] =234;

BUF 4, 207] : =3;

RESET(F, * #4: SYSTEM APPLE' ) ;

| : =BLOCKWR TE( F, BUF, 32) ;

COLCSE(F) ; 4-27
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D. Pascal

The wuse of the VIDEOTERM with Pascal is
especially easy due to the great flexibility of the
| anguage and the Apple Language card operating
system As a quick exanple, Program Listing 7 shows
how, to utilize the “GOTOXY" function

Program  XYADDRESS defi nes three i nteger
variables and a single string variable. | is used
as a loop index, and X and Y are, naturally, the X
and Y screen coordinates of the desired character
| ocation. When the program begins, the string
variable S is set equal to “VIDEX" and the screen is
cleared. Then each of the letters of S are accessed
one at a time by execution of the “FOR' |oop. The
“CASE” statement is used to assign the actual screen

coordi nates at which the chosen character wll be
printed. Then the “GOTOXY” function noves the
cursor there, and the Pascal internal “ COPY”

function is used to acquire the correct character
from S and display it on the screen at the cursor
| ocation. The next character is then done until the
“FOR" | oop has been conpl et ed.

Enter the program using the Editor, then quit
and update your work file. Conpile and run it. The
program will print “VIDEX" in a V pattern on the
screen, starting in colum 0, row 1 and ending in
colum 79, row 1.

You should also review the Program PEEKPOKE,

Program Listing 1, for a nethod of accessing and
changi ng internal nmenory |ocation val ues.
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PROCGRAM LI STI NG #7

(*$L PRINTER: *)
PROGRAM XYADDRESS;
VAR |, X, Y: | NTEGER;

$: STRI NG;
BEGI N

S:='VIDEX' ; (* INITIALIZES STRING *)
PAGE( (OUTPUT); (* BLANKS SCREEN *)
FOR |:=1 TO 5 DO BEGI N

CASE | OF

1: BEGI N X: =O; Y: =1; END;

BEGI N X: =19; Y: =11; END;
BEGI N X: =39; Y: =23; END;
BEGI N X: =59; Y: =11; END;
: BEGI N X:=79; Y: =1; END;
END; (* OF CASE STATEMENT *)

a s wN

GOTOXY( X, Y) ; WRI TE(COPY(S, 1,1)); (* USES COPY I NTRINSI C STRI NG FUNCTI ON *)

END; (* OF FOR LOOP *)

END. (* OF PEOGRAM *)
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Using VIDEOTERM wi t h Ot her Software
A. EasyWiter Professional Wrd Processing System

The EasyWi ter, by I nfornmation Unlimted
Sof t war e, is now totally ~conpatible wth the
VIDEOTERM Be sure to specify that you own a
VI DEOTERM when you purchase EasyWiter, or contact
IUS or your Apple dealer for details on how to

acquire software updat es i ncorporating full
VI DEOTERM utilization. You can now view your text
as it wll be printed before printing it. The

resulting display is nuch easier to read and
on—screen text editing is inproved.

B. Apple PIE

The Apple PIE editor, avaiable from Progranma
International, makes full use of all VIDEOTERM
features. Be sure to inform them that you own a
VI DEOTERM i f you purchase the editor from Programm
directly, or fromyour |ocal Apple dealer, to ensure
that you get the new version. Contact Programa
directly for information on updating your version of
Apple PIE, if you currently own a copy.

C. O hers

At present, several other software houses are
nodi fying or creating software for full VI DEOTERM
conpatibility. | f you return the enclosed
registration page, VIDEX will keep you inforned of
new and nodified software products as they becone
avai |l abl e.
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Interfacing with her Peripherals
A. Softcard

The new Softcard by Mcrosoft utilizes software
which, as far as the VIDEOTERM is concerned, |ooks
much the sane as the Apple Language card. The
installation of the VIDEOTERM card in slot 3 wll
cause the Softcard to treat your video screen as if
it was an ordinary display termnal. You should not
have to nmke any adjustnents or changes to the
I nput/Qut put routines of the CP/M Qperating System
See the Checkout section, page 212, and follow the
sanme procedures that you did with Apple Pascal in
adj usting your nonitor for the VI DEOTERM

B. D. C. Hayes M cronodem ||

The VIDEOTERM and the Mcronodem || are
conpati bl e.

There are two basic ways to use the VI DEOTERM
and the Mcronodemtogether. As a ‘dunb’ term nal,
wi t hout any programin nmenory, or under the control
of a conmuni cation program If you are going to
use the Mcromodemin the dunb terninal node, it
may be advantageous to use the VIDEX M cronodem
firmvare, which replaces the firnmvare on the
M cronmodem board. Wth our version of the firmare
installed the pronpts that the M cronpdem i ssues
will be sent to the VIDEOTERM s screen. Wthout our
firmvare the pronpts will be sent to the 40
col um di splay, even if the VIDEOTERM is turned on!
It is inmportant to note that there are some changes
in the operation of the Mcronmodemw th our
firmvare installed.
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The nost inportant nodification is the renoval
of the self—test feature of the original M cronbodem
IT firmvare. Attendant to this change is the
renoval of the OUTA entry point in the firmiare
whi ch was used with the self—test procedure. It is
therefore very inportant to keep your origina
firmvare EPROM in a safe place, as you will need it
for testing the unit when you desire. The ot her
changes to the firmwvare are:

The flashing cursor is no |longer renoved when
a character is received.

In the original firmvare, bit 5 of the FLAGS
register C $77B ) was unused. It is now used for
the VIDEOTERM bit. If bit 5 is set it indicates
that the VI DEOTERM board is present and output will
be routed to it directly. If it is not set, output
will be sent to the normal Apple Il display.

Two new Zero Page | ocations are defined.
VI DEXL ($08) and VIDEXH ($09) hold the address of
t he VI DEOTERM out put call address. Renenber that
this first address is called a vector because it
points to another |ocation whose contents are of
i nterest. Wen the VIDEOTERM board is present,
output is routed via an indirect junp (hexadeci nal
operation code 6C, see page 123 of the Apple |
Ref erence Manual ) which uses the address stored at
VI DEXL and VI DEXH

To use the VIDEOTERM with the M cronodem t he
sign on process to a dial on conputer network
varies slightly. The following illustrati on shows
the correct way to use the M cronodem and t he
VI DEOTERM t oget her. (This exanpl e assunes the
VIDEOTERM is in slot 3, the Mcronobdemis in slot
2, and the VIDEX micromodem firnware installed in
the M cronodem |1)
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PRCOCEDURE RESULTS

1) Connect VI DEOTERM (I'f the soft switch is
not bei ng used)

2) PR#3 Prompt returns

3) I N#2 Prompt returns

4) POKE 1786, 0 (To enabl e | ower case
di spl ay)

5) CRTL-A M CROMODEM ?

6) CTRL—F M CROMODEM BEG N TERM

7) CTRL-A M CROMODEM ?

8) CTRL—Q M CROMODEM DI AL:

9) type nunber M CROMODEM AVAI T CARR

10) wait M CROMODEM CONN

At this point you should be able to sign on to
a conputer network (such as the Source or
Mcro—Net) nornmally, with the display in 80
colums! If you did not have the VIDEX M cronpodem
firmvare the procedure would be the sanme but you
woul d not have any di splay on the VI DEOTERM unti |
after step 10. (information on step 4 can be found
in the M cronodem nanual)

Anot her popul ar way to use the M cronpdem and
t he VI DEOTERM t ogether is through the use of a
Conmmmuni cati ons Program

A good conmuni cati ons program can be
i nval uabl e i n maki ng the nost of your tinme when
connected to another conputer. An inportant thing
to |l ook for when buying a communications program
is: Conpatability with the VIDEOTERM Al though nost
prograns work well with the VI DEOTERM sone do not.
It is always a good idea to try Qut a program
before buying it to insure that you will have no
probl ens setting up the program before trying to
use it.
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If you are going to use the Mcronmodemwi th a
conmuni cati ons programit is inportant to note that
you have NO need for the VIDEX m cronodem firmare.
In fact some prograns, such as Apple Conputer’s
News and Quotes and Dow Jones programwi || NOT work
with the nodified ROM However, nost prograns will
work properly with the VIDEX M cronodem firmare
installed in the M cronodem

The following is a list of conmmunications
prograns that are known to work with a VI DEOTERM
and M cronodem

ASCI | Express ‘The Professional’

Transend
Data Capture 4.0 (VI DEOTERM ver si on)
B. I. T. S

Z Term (for CPIM

This is in no way a conprehensive list of all
t he conmmuni cations prograns that work with the
VI DEOTERM rather, it is a sanmpling of prograns that
are currently avail able. New prograns are
constantly being released for the Apple ][ and
shoul d not be overl ooked when buying a
conmuni cati ons program
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Creating New Character Sets

You nmay use any 2708, 2758 or 2716 EPROM
programmer although the npbst common and popul ar
programmer is the ROMWiter available from Muntain
Hardware. The ROMWNiter wutilizes 2716 EPROVs. You
Should check the Optional Hardware Mbdification
section, page 6-4 to 6-6, to ensure that vyour
VI DEOTERM is correctly set up for the Size of EPROM
that you are Planning to use. Note that the 2758
Shoul d be set up l|ike a 2716.

A Text

Nat ural |y, you nmay print al | 128 ASCl |
characters on your video nonitor using the
VI DEOTERM However, the expanded character set
available on the 2708 EPROM on the VIDEOTERM
contai ns anot her 64 characters which may be printed

ik Y T AL
- [ Tl I|I --,':d"-_ mP_‘r h ]

L pu ) _.j

Fi gure 4: Insertion of Character set EPROM into the
VI DEOTERM board
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using the keyboard or by printing characters from
your running prograns. To activate the expanded
character set, enter or “PRINT” the “CIRL—=Z 3".
Return to the standard character set with “CTRL—Z
2". Depending on the EPROM t hat you have installed,
you may have virtually any character font avail able
to you. If you don't have an EPROM installed in
your VIDEOTERM the selection of the expanded
character set wll sinply generate blank white
squar es.

VIDEX offers a variety of character fonts on
2708 and 2716 EPROWs. Wite to us for a current
list of available character sets. These EPROVS are
easily installed in place of part U417 in the
phot ograph on page A4. Figure 4 shows a photograph
of the insertion of an EPROM into this |location. Be
careful when inserting or withdrawing any chip from
the board as you can easily bend the pins which may
result in their breaking.

Figure 5 shows the keyboard correspondence for
the Line Drawing set EPROM Figure 6 shows an
exanple report form created using this character
set. The actual use of character cells within the
matrix for this character set is shown in Figure 7a,
pages 4-40 to 4-43. The character set provided in
your 2716 EPROM Character Generator is shown in
Figure 7b, pages 444 to 4-51. Several blank forns
have been included as Figure 8, pages 4-52 to 4-55,
for you to use in creating your own character set.
Feel free to photocopy as nany of these blank forns
as you like. You can program these yourself if you
have a 2708 EPROM Programrer for the Apple Il. You
can even use a 2716 EPROM to obtain a total of 128
new characters by sinply resoldering two junpers on
t he VI DEOTERM board (see page 6—4 and Figure 9b).

Follow the instructions included wth your

EPROM progranmer to program your chip. W advise
that you try progranm ng the standard character set
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on your first attenpt and use it to replace the
VIDEX supplied EPROM in 11-20. That way you can
verify that you are followi ng the correct procedures
in "burning" your EPROVs.

B. G aphics

You can generate your own set of graphics
di splay characters wusing your EPROM progranmer.
Foll ow exactly the sane nethod you wused in
generating text character sets.
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FI RMAMRE

For the casual wuser, not nmuch need be said
about the firmvare that The board cones equi pped
with. For the nost part, you will be satisfied with
t he boards performance and nuch of what it does, why
It does it and how to nodify it wll remain
transparent to  you. If, however, you enj oy
tinkering wth register contents and other
esoterica, this section will provide you with sone
very interesting | nformation.

Ve will begin this section with a discussion of
the CRT Controller chip that is the heart of the
VI DETERM boar d, the chip's function and how to
access its wvarious registers and options. This wll
be followed by a discussion of howto nodify sone of
the internal registers that your firnmmare uses.

Firmnare Control of the VI DEOTERM Board

| ncluded in a 2708 EPROM on t he VI DEOTERM boar d
is the software which controls the CRT Controller

and ot her aspects of character processing. A
listing of this 6502 assenbly |anguage program
begi ns on page 5—x. A careful study of this listing

and its included coments wll do rmuch to instruct
you on how to access and control the VIDEOTERM from
your own assenbly | anguage prograns.

At the heart of the WVIDEOTERM board is the
H tachi HDM6505SP CRT controller ICchip (CRTO. It
Is the largest chip on the board and occupies a
position just to the upper-left of center. Wile all

keyboard operations, curser novenents, read and
wite operations, and editing are wunder the 6502
m croprocessor unit's (MPUs) control, the CRIC
provides all video timng for interfacing to raster

scan CRT di spl ays.
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The use of static Ramon the VI DEOTERM board
relieves the CRTC of the task of nenory refresh.
Its other features are fully enployed. These
functions include an internal cursor register which
may be altered so that the cursor may be programmed
to a uni que shape, which allows ready recognition of

whi ch programor part of a programis executing. A
i ght pen strobe input signal allows capture of the
status of an internal |ight pen register.

A. CRTG Internal Register Use

The CRTC contains a set of internal registers
whi ch are user software programmabl e. The contents
of these registers are regularly scanned by the CRTC
to determne such matters as horizontal and verti cal
raster timng, position of the cursor, cursor size
and shape, interlace node and several other itens.
Let us see what each of the 18 avail able registers
does.

Horizontal timng of the raster scan is
controlled by Registers RO Rl, R2 and R3. These
regi sters control the frequency, position and w dth
of the horizontal sync pulse and the frequency,
position and duration of the horizontal display
signal. The screen display point of reference for
hori zontal registers is the left nost displayed
character position. These registers contain data
which isin ‘character tine’ units, determned by
the MOWB571 A Character CGenerator. The timng units
are given in Table 4 for the various character cel
matri x sizes which are available through the "CIRL-Q
<par ans>" character sequence.

RO An 8hit wite—enly register t hat
determ nes the horizontal frequency which
Is the total, mnus one, of displayed and
non—di spl ayed character tinme units. This
is called the Horizontal Total Register.
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Rl: An 8-hit wite—enly register t hat
determnes the nunber of di spl ayed
characters per line. This is terned the
Hori zontal D splay Register

R2: An  8-hit wite—enly register t hat
determnes the horizontal sync position on
the horizontal [ine. This is terned the
Hori zontal Sync Position Register.

R3: A 4-bit wite—oenly register that
determnes the wdth of the horizontal
sync pulse. This is ternmed the Horizontal
Sync Wdth Register.

A variety of wvertical registers control the
vertical sync pul se frequency and position and the

vertical display frequency and position. It also
generates row selects for interlace or non—+nterl ace
nodes. The point of reference for the vertical

registers is the top character position displayed.
These registers are programed in ‘character tine’
units.

R4: A 7—hi t wite—enly register t hat
determnes the vertical refresh rate in
conjunction with R5. The cal cul at ed
nunber of character linetines is wusually
an integer plus a fraction to obtain
exactly a 50 or 60 Hz wvertical refresh
rate. The integer nunber of character
line tinmes mnus one is entered into this
regi ster which is called the \Vertical
Total Register.

R5: A 5-bit wite—enly register contains the
fraction needed to obtain, in conjunction
wth R4, the needed exact 50 or 60 Hz
vertical refresh rate. This is called the
Vertical Total Adjust Register.

R6: A 7-bit wite—-enly register determnes the
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nunber of displayed character row on the
screen (in ‘character row tinme units.
This 1s called the Vertical D splayed
Regi ster.

R7: A 7-bit wite—enly register determnes th
vertical sync position with respect to th
top referénce line. This is <called th
Vertical Sync Position Register.

e
e
e

R8. A 2-bhit wite—onl regi ster controls the
raster scan node. |l ong as bit 0 is clear
&8), the display is in Normal Sync

e (non—+nterlaced). Wen bit 0 is set
(1), bit | determnes the node. If it is
cl ear (O%J then Interlace Sync Mde is
set. If Dbit 1 is set (1), then Interlace
Sync wwth Video Mdde Is set. The Nornmal
S%nc Mode is what is normally selected by
the VIDEOTERM Interlace Sync doubles the
nunber of dots, duplicating each dot bel ow
Its position, thus increasing the quality
of the displayed <character. | nterl ace
Sync with Video keeps the character dot
matrix the same, but doubl es the nunber of
lines on the screen so that tw ce as many
characters, each one-half their nornal
size, are displayed on the screen. This
node should only be chosen if you are
using a | ong—phosphor video nonitor. This
Is called the Interl ace Mdde Register.

RO~ A 5-bhi t wite—enly regi ster t hat
determ nes the nunber of scan |ines per
character row including spacing around the
character row. This is one less than the

nunber of scan lines. This register is
called the Maxinmum Scan Line Address
Regi ster.

There are eight nore registers avail abl e which
affect four other display characteristics. Since
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these registers are utilized in pairs, we wll
describe themin that way.

~R10 and R11: The Cur sor Start and End
Regl sters, respectively. RIO is a 7-bit and R11 is
a b>—hit wite—enly register. In both, bits 0 to 4
are the start and end row of the cursor. Rio, the
start row, may be set at any value fromO to 11
(decimal). R11l, the end row, may be set at any
val ue ?reater than or equal to the start row val ue.
Thus it the start rowwas 0 and the end row was 11,
a full cursor would be displayed, while if the start
and end rows were both 11 an under | i ne cursor woul d
be formed. In addition, bits 5 and 6 of R10 are
used to set the Cursor Display Mode. If bit 6 is
clear (0), the cursor will not blink, while if it is
set il , it wll blink at a rate determ ned by bi
5. f bit 6 is clear then the status of
determnes if there is a cursor displayed
or 0) or not (set or 12. When bit 6 is set
5is clear (0), you set a 1/16th field rat
When bit 5 1s set, you obtain a 1/32nd fi
bl i nk. You can set these registers so that
obtain aw de variety of custom zed and i ndi
recogni zabl e cursors which can greatly ai
I dentifying which software program is c
runni ng.

R12 and R13: These are the high and |ow,
respectively, addresses for determning where to
start witing on the screen. You shoul d not chan?e
or utilize these registers in any way as you wl|
Interfere with the scrolling operation of the
VI DEOTERM R12 is a 6-bit and 3is an 8bit pair
of wite—enly registers called the Start Address
Regi ster.

R14 and R15: These are hi gh and | ow,
respectivel y, address conponents of a 14-—bit address
determ ning the current cursor | ocation. You do not
need to access these l|locations directly, but nmay
reposition the cursor through the use of the

—_

<
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“SHI FT—€TRL- N <x> <y>" sequence where the x and y
screen coordinates, in ASCI| character codes are
given in place of the angle brackets. Rl4 is a
6—bit and R15 is an, 8-bit pair of read/wite
regi sters called the Qursor Register.

R16 and RI17: These are high and | ow,
respectively, address conponents of a 14-bit address
which is stored when the Light Pen strobe goes high.
The address which is stored is the CRTC Address
Counter. R16 is a 6-bit and RL7 is an 8—bit pair of
read—enly registers.

Table 4 on the following page summarizes this
I nformati on and gives the standard VI DEOTERM def aul t
values used with its various character cell matrix
Si zes.
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00s
00$
008
00$
403
00$
d0%
00$%
€18
718
808
718
623
Z9%
0G$
qs8

¢l X 6

00$
00$%
00$
00%
20s
098
80$
00$
618
815
805%
a1$
6C$
298
06$
4.6

6 X 6

ON

ON
S
sax
s3x
S2%
S92}
s
s9]
say
s8]
s3X
59X
sax
S9%
Sa)
S3)
saj

23TIMN pPEIY

sei
S9L
S8}
SB%
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON

(o) uad 3IY3TY

(Y31H) weg YIBT]

(#07T) JIOoSIN)

(y81H) I08INn)

(19m07]) SS2APPY IAEBIS
(u8TH) ssS®APPY 11B1IS

puy I0sang

31el1g I108Ian)

SSaIPPY 9ULT] UBDG WNWTIXE]
2pol 9oETI9IU]T

UOTITS0J 2JUAS TEOTLIIADA
podeTdsT( TEDTIIISDA
isnipy TeoTiIep

12301 TEBOTIILA

YIPTH SULS TBIUOZTIOH
UoT1IS0g 2udg TeIUOZTIOH
pefeTdsTQ TRIUOZTIAOH
T8I0 TBIUOZTIOH

u0T131d1I059p 9TIJ I93STBoY

SIUBWUBTSSY JI23STSY HIUD v 2T49elL

LT
914
14
aR:!
R |
[AR:!
174
OTd
bd
gd
iy
94
Cd
74
td
[A:!
14
04

Jaquny
I931ST89Y
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B. Howto Mdify CRTC Registers

Now that you know what the various registers
are, you undoubtedly want to know how to noddify
their contents. To do this you nust place two
values into specific Apple Il nenory |ocations. The
first value is the register nunber, in hexadecinmal,
that you wish to wite into and the second value is
the new value to be entered. Thus, if you wanted to
change the cursor to a non-blinking upper half of a
cursor five rows thick, you would want to enter "QA
01" and OB 05" to place line nunbers 1 and 5 into
RIO and R11, respectively. If you wanted to nake
this cursor blink, you would enter “QOA 61" where the
$61 (decinmal 97) indicates that both bits 5 and 6 of
the word are set.

But how do you determ ne the address at which
to enter these nunbers? This is done using a device
select operation, which algorithm is as follows.
Your first hex address character nust be a 'C as
this is the address space used by Apple Il in
dealing with its peripherals. The next nunber nust be
zero. These are the high address of the device

sel ect 16-byte group. The third nunber wll be
eight plus the slot nunber so that if your board is
in slot 3 the nunber will be ‘B in hex. These

first three nunbers of the <correct address are
chosen according to Table 3, page 4—~*. Also |ook at
Tabl e 25, page 82, in the Apple Il Reference Manual .
The | ast nunber of the four is either a0 or ' 1.
Enter the CRTC Register to be changed using ‘0" and
the value to be placed in that register using ‘1.
Let us continue with our cursor nodification exanple
above and enter the correct information, assum ng
that you have the VIDEOTERm in slot 3. Enter the
Moni tor by typing

CALL —154 (CR

Then enter
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*COBO QA (CR)
*COBL: OL (CR)
*COBO OB (CR)
*C0Bl : 05 (CR)

You can also enter the information with

*COBO QA 01 (CR)
*COBO OB 05 (CR)

You have now set the cursor to a non-blinking,
upper—half cursor, five matrix cell rows thick. You

Rﬂe done this by reinitializing registers RL0O and

C. Device Select Qperation

Device selection is nentioned several tines
t hroughout this manual. The calculation of the
correct 16-byte device specific group has been
denonstrated to be slot dependent. The preceding
section should how to use the device select to
nodify a CRTC register. However, whenever a “PEEK’
or “POKE’ conmand is executed in this group, several
thi ngs happen. To wunderstand this, we need to
describe how the lowest 4 bits of this two-byte
address affects the VIDEOTERM This is the ‘x’ " in
the $COBx address. (For other slots, substitute $8
+ n, where n is the slot nunber of the VI DEOTERM )

The very lowest bit, bit 0, controls whether a
register iS being accessed (0) or the contents of
the register is being accessed (1). The next | owest
it, brt 1, controls whether an ellg:ght or nine cell
matrix width is being used. VIDEOTERM automatically
interprets this as 0 (9 cells), so there is no
reason to change this.

The next two Dbits bits 2 and 3, determ ne

whi ch page wll be sel ected (see VI DEOTERM nenory
mappi ng, page 5—312. If the value of both is zero,
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page zero is selected, if their Value together 1is
one, page one is selected, and so fort Thus,

access of $COBO selects for slot 3, a reglster
access and page zero all at once. Simlarly, $C0OC5
selects for .slot 4, reglster contents access and
page one use (b|t 2 and bit 0 set)

D Video Set—tp Flags

Table 1 defined the VIDEOTERMs use of
avail able Apple 11 RAM scratchpad |ocations.
Location $7F8 (decimal 2040) was defined as being
used as video set—dp flags. These flags wll be
expl ai ned here.

Each word of stora ge in the Apple Il contains 8
bi t The bit locations In the word are identified
by a nunber bet ween 0_ and 7, th hit O the bit
furthest to the rlght in the word (representing the
|"s place) and bit Is the F thest to the right

representing the 128’s pl ace, .e. 2 ). Only 4 of

the 8 bits are used as fl ags.

Bit O Alternate character set flag. Wen set to
selects the standard character set.
When set to 1, it selects the al ternate
character set. |If you have the nodified
the VIDEOTERM to wuse its inverse video
option, then the setting of O selects for
standard video and 1 selects for an

I nverse character (black on white field).

Bit 4. Nunber of rows flag. Wen set to 0, it
selects for dlsplay of 18 Ilines of text.
Wien eset to 1, selects for display of
24 lines of text.

Bit 6: Up er/lower case flag. Wwen set to 0, it
ects for non—eonversion of entered text
so that an tipper case character (a | that
you can type directly from the keyboard)
W ll remain’tipper case. Wien set to 1, it
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Bit 7:

selects for conversion of the entered
character to |ower case. This flag S
toggl ed by the “CTRL-A" entry.

GETLN f 1 ag. Wien set to Oit indicates

that the VIDEOTERM input canme from a
“CGET” st at enent . When = set to 1, It
I ndicates that your input has resulted
from use of the Apple’'s GETLN routine,
which nmeans input cane from a rograms
“I'NPUT” statement or directly from the
keyboard. The behavi our of his routine
Is  fully docunented in the Apple II
Ref erence Manual , pages 33—34.
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VI DEOTERM Menory Mappi ng

As explained in the Apple Il Reference WManual
on gages 4 and 85, the Apple Il address range from
$C800 to $CFFF is reserved For nmapping into 2K of
EPROM nenory located on a peripheral card. Wich
card, determned by its slot |ocation, is referenced
bE/ these addressés is determned by the *“PR#N”
st at enent .

For the VIDEOTERM the 1K range from $C800 to
$CBFF is used to access the contro Ilng firmvare on
the board. The address range From $ to $CDFF is
used to address the VIDEOTERM s on—-board RAM The
range from $CEQO to $CFFF is not presently used.

The address range from $CCOO to $CDFE_ onl
covers 512 Bytes of storage. Since the VIDEOTE
HAS 2K. of on—-board RAM four tinmes the address
range, it would seeminpossible to access all of the
on—board rrem)r?;!_ To over cone this appar ent
limtation, a technique called “paging” is used.

Basically, paging works as follows. The 2048
byte RAM area is subdivided into four 512-hyte
segnents, each called a “page”. Once the VIDEOTERM
Is activated bPI the correct nenory reference, it
will automatically set the correct active page. You
then wite the character that you want displayed to
the relative address wthin the 512-byte “group.
This is called a “page—+el ati ve address” and nay be
calculated by taking the 2048—-byte address nodulo
512. Then wite the character you want displayed to
t hat address.

_ Let wus review the process as you would
Inplenment it in one of your prograns. Determ ne the
address within the 2048 byte on—board RAM that you
Wi sh to access. This technique is illustrated in
the Applesoft and Integer Basic |anguage software
exanples in the precedi ng chapter on pages 432 to
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423, and reviewed again below Then execute a
“PEEK” on a pége—spe0|f|c address in the reserved
peri pheral 16—yt e é%roup. For sl ot 3, t hese
addresses woul d 'be $C0~30, $COB4, $COB8 and $COBC
(49328 TO 49340). This sets the VIDEOTERM s current
active page to the correct page. Finally, “POKE
the desired character, represented by its ASCI
character code in decimal, into the page—relative
address acquired by taking the actual address “MXD
512”. You have just placed that character in the
VI DEOTERM s on—bkoard nenory and you wll see the
character properly displayed in its chosen position
on your monitor screen.

Note that when you determne the actual 2048
yte address, you nust use the current screen start
| ine address stored at $6F8 + n = 1784 + n, where n
the nunber of the slot in which the VIDEOTERM i s
cated. (See Table 1, paqf 3—2.) Miltiply the
ntents of this location by 16. Next determ ne
where on the screen you want to place the character.
The col umm nunber, X may vary between 0 and 79, and
the row nunber, Y, may vary between 0 and 23. The
on—screen |ocation will be X + 80 * ye This wll
generate a nunber between 0 and 1919. Add this to
the start location times 16. Take this result
nmodulo 2048 to keep it in the correct nunerical

range. The final algorithmis

ADDRESS = X + Y * 80 + PEEK(1784 + n) * 16

b
I
|
I
C

S
0]
)

To activate the correct page, take the start
address of the 16-byte group dedicated to the slot
in which the VIDEOTERM is located. This address is
$0080 + n * 16 45184 + n * 16, where n is the slot
| ocation. Add to this result the desired page to be
activated. This is calculated by taking the above
ADDRESS/ 512. A page nunber between 0 and 3 is thus
calculated. W then multiply by 4 to put this
nunber in bits 2 and 3 (see page 5-9). Lastly,
“PEEK” at the address which is the sum of the start
address and four tines the page nunber. Thus
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PAGE = ADDRESS/ 512
SELECT = PEEK(45184 + n * 16 + PACE * 4)

The correct VIDEOTERM RAN page is now activated, and
ang character witten into the address space $CCQOO
(52224) to $CDFF (53247) will go to the active page.

For Integer Basic, subtract the value 69536
from the above decinmal address equivalents to
generate the correct negative deci nal addr ess
equi val ent. The peripheral —specific 16-—byte address
group base addresses are listed in Table 3, page

—#, for all Apple | anguages.
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TAIM

CO~NOOUTRWNE

R R S S S R S S R S

(C

* % X ok X X Ok ¥ X

*

CH EQU $24
cV EQU $25
BASL EQU $28
OSAVE EQU $33
CSW.  EQU $36
CSWH EQU $37
KSW.  EQU $38

XSWH  EQU $39
RNOL EQU $4E
RNON  EQO $4F

* TEMPORARI ES

VI DEOTERM | NTERFACE
FIRMMARE V. 2.4

WRI TTEN 8Y DARRELL ALDRI CH

R I S b I R b b O Rk I I S

*
*
*
*
*
*
*

1981 VI DEO

ZERO PAGE EQUATES

CRFLAG EQU $478
ASAV1  EQU $4F8
XSAV1I  EQU $578
TEMPX EQU SIFO
OLOCHAR EQU $618

NO EQU $6

F8

b/lSLOT EQU $778

M SC EQUATES
N EQU $200

*
*
I
|
*

ORTS EQU $FFCB

SLOT N PERMANENTS

*

EASEL EQU $478
BASEM EQU $4FB
CHORZ EQU $578
CVERT EQU $SFB
BYTE EQU $678
START EQU $6FB
POFF EQU $778

; SCREEN BASE ADDRESS LOW
; SCREEN BASE ADDRESS HI GH
; CURSOR HORI ZONTAL POSI TI ON
; CURSOR VERTI CAL POSI Tl ON
; 1/ 0 BYTE FOR PASCAL ENTRI ES
; SCREEN START ADDRESS
; PORER OFF AND LEAD I N COUNTER

BO, 61 15 GO TO IV_LEAD I N COUNTER
B2 15 CONTROL 7 LEADI N COUNTER
B3—B? | S POAER OFF FLAG

BO ALTERNATE
Bl
B2

*

*

*

*

FLAGS EQU $7F8
*

*

*

* B3

VI DEO SET UP FLAGS
CHARACTER SET | =OH O=OFF

515



C800:
C805:
C807:
C809:
C803:
C808:
C30E:
C811:
C813:
C316:
C819:
C818:
C310:
CB1F:
C822:
C825:
C826:
(C828:
C82A
a82D

C82E:
C831:
(C833:
(C835:
(C838:
(C838:
C33E:
C83F:
C840:
C841.:
C842:
C843:

AD F8
29 08
FO 09
20 93
20 22
20 89
68

68

68
60

07

07
07

06
09

07

FE

FE

84 RONS OF CHARACTERS 1=24 0=18

86 LONER / UPPER CASE CONVERS|I ON FLAG 1=ON 0=CFF
67 CETLN FLAG | =I NPUT CANE FROM GEr LN RQUTI NE

59 *

60 * 85

61 *

62 *

63 *

64 *

65 * 10 DEVI CES
66 *

67 K80 EQU
68 KBDSTRS EQU
69 SPKR EQ
70 DEVO EQU
71 DEVL EQU
72 DI SPO EQ
73 DI SP1 EQU
74 *

75 * CRG
76 * 08J
77 *

78 *

79 * SET UP CRTC
80 *

81 *

82 SETWPP  LDA
83 AND #$F8
84 aw
85 BEQ
86 RESTART LDA
87 STA
88 STA
89 LDA
90 STA
91 JSR
92 LOX
93 LOP  TXA
94 STA
95 LDA
96 STA
97 I NX
98 cPX
99 8NE
100 SETEXIT STA
101 RTS
102

103
104 LDA
105 AND
106 BEQ
107 JSR
108 JSR
109 JSR
110 NCRVOUT  PLA
111 TAY
112 PLA
113 TAX
114 PLA
115 RTS
116 *

117 *

118 *

$0000
$0030

$0081
$C00
$0000

SC800
$6800

AND CLEAR SCREEN

PCFF ; GET PONER CFF FLAG

; STRIP CFF LEAD I N COUNTERS
#$30 ; HAS PONER BEEN TURNED CFF?
SETEXI T ; RETURN | F NOT

PCFF ; SET DEFAULTS FCR FLAGS

DEVO ; FOR THE CRTO ADDRESS
TABLE, X ; CET PRAMVETER
DEV1 ; STORE | NTO CRTC

#$10
LoCP ; CONTI NUE LOCP UNTI L DONE
$C059

FLAGS
#$08

$FE93
$FC22

$FE89
; RECOVER REQ STERS

; GET CHARACTER FROM XEYBQARD
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C844:
C847:
C849:
(C840:
C34B:
850
(C852:
C855:
357
C85A:
C85B:

G85C

SERASKY

7F
78

8

8

07

07

07

06

SE

EO
00

119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144

145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168

169

170
171
172
173

KEYI' N

KEYI N2

NCKEY

*

KEYSTAT

NOTK

NTSHFT

NOT@

ZERO
NCSH FT

TABLE

JSR  CSRMODV  ; PCBI TI ON QURSCR

INC  RNQL

8NE  KEYI N2

INC  RNCH
LDA  KBD

BPL  KEY[I]
JSR  KEYSTAT
80C  KEYIN

; UPDATE BASI C RANDOM NUMBER

; POLL KEYBQOARD
; LOCP INTIL KEY IS STRUCK

BIT K8CSTR8 ; CLEAR KEYBOARD STRCBE

QW #3$8B
8NE NOTK
LDA #$D8
aw #3$81
8NE NTSHFT
LDA FLAGS
ECR #$40
STA FLAGS
8CE NCKEY
PHA
LOA FLAGS
ASL
ASL

PLA
8CC | NDONE
QWP #$80
8LT | NDONE
8I T $Q063
8M NCBH FT
aw #'0"
BEQ ZERO
oW #' @
8NE NOT@
LDA #'P"
QW #'["
8LT | NOONE
AND #$CF
8NE | NDONE
LDA #']"
ORA #$20
PHA

AND #$7F
STA BYTE
PLA

SEC

RTS

; OHECK FCR GONTRCL K
; SKIP I F NOT
; SUCSTI TUTE A R GHT BRACKET
; GHECK FCR GONTRCL A
; SKIP I F NOT

; TOGALE UPR/ LWR CASE FLAG
; GET NEXT KEY
; SAVE CHARACTER

; CHECK UPR/ LWR CASE CONVERSI ON FLAG

; RESTORE CHARACTER
; DON' T CONVERT | F FLAG CLEAR

; DON'T CONVERT SPEC AL CHARACTERS

; DUPLI CATE CHARACTER
ySTRP GFF HCGH BI T
; SAVE FCR PASCAL

; REQOVER FCR BASI C

HEX 78505E2918081819

HEX 0008ECD800000000

* SECONDARY BASI C QUTPUT ROUTI NE
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C8F1
C8F3
G8F5
G8F7
C8F8
C8FA
C8FB
C8FE
C8FF

€900

901
04
006
909
CO0A
c0C
CO0E

CO0F
@11
14
15
17

19
1B
1D

08
10

P2 CO

78 05
71 CA
50
P8

34
78 07

174
175
176
177
178
179
180
181
182
183
184
885
886
887
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233

CVOK

PSCLQUT

CSRVDV

* F  * F

CLRECL
CLEQLZ
CLEQLO

LEAD N

ECR
aw
ocE
TAY
LQA
PHA
LAA
PHA
RTS

BYTE ; SAVE CHARACTER
v ; PERPCRM VTAB

(67/0 ¢

VTAB
CH ; PERFCRM HTAB

PSCLQUT

BYTE ; GET CHARACTER

CQUTPTI ; QUTPUT CHARACTER

#$0F ; SET UP CRTC ADDRESS
DEVO ; FOR GURSCR LOW ADDRESS
CHORZ ; CALOULATE ADDRESS

#80

RTS6

BASEL

DEV1 ; SAVE ADDRESS

#$CE ; SET UP CRTC ACCRESS
DEVO ; FCR QURSCR H OV ADDRESS
#3$00 ; CALCULATE ADDRESS
BASEH

PERFCRM ESCAPE FUNCTI ONS

#$C0
#$08
RTS3
#>BELL

ESCTSL, Y

CHORzZ ; PUT QURSCR HCRI ZONTAL ONTO Y
#$A0 ; USE A SPACE

GHRPUT ; PUT CHARACTER ON SCREEN

#80 ; GONTI NUE UNTI L

CLEQL2 ; Y>=80

#$34 ; SET LEAOINBIT

#$32 ; SET LEADIN COUNT TO 2

PSAVE

#$Q0 ; BEEP THE SPEAKER
#$80
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Ql E
Q020:
Q023:
Q024.
(C926:

Q048:

Q040:
4G,
Co4F:

C953:
Q056:

C959:
Co5B
(665D,
CO5F:

960:
Q64
C965:

Q67:
C969:
Q96C.
C96F:
C970:

Q72
Q075:
Q77:
Q70:

FO
30

70
50
05

80

78
FO

07

00

00

FO
23

67

ES

00

F8

12

78

4F
78

FS

05

05

05
04

05

05
05

05
05

05

05

234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
202
283
284
205
286
287
288
289
290
201

BNE
LDA
DEY
BNE
RTS

BELL2
SPKR

BELL1

* STORE CHARACTER ON SCREEN AND ADVANCE CURSCR

*

STQADV  LOY
CcPY
BCC
PHA
JSR
PLA
NOT8I LDY
JSR
ADVANCE I NC
BIT
BPL
LDA
aw
BCS
RTS8 RTS

*

Rz
#80
NOT8I

CRLF

HRZ
CHRPUT
(65 0374
CRFLAG
RTS8
(65 0374
#80
CRLF

* CLEAR TO END CF hAGE

*

GLRECP  LOY
LDA
CLECP1 PHA
JSR
JSR
LDY
PLA
ADC
aw
BCC
BCS

* % X X

CLEAR SCREEN

CLSCRN JSR

292

293 * MOVE QURSCR WP

HRZ
CVERT

VTABZ
CLECLZ
#3$00
#9000
#24

CLECP1
JVTAB

HOME

CLECP1

#$00

JVTAB

RTS3
#79
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PLACE CHARACTER ON SCREEN
I NCREMENT CURSCR HCORI ZONTAL | NDEX

CET QURSCR HORI ZONTAL INTO Y
GET QURSCR VERTI CAL | NTO A

SAVE CURRENT LI NE ON STACK
CALCULATE BASE ADDRESS

CLEAR TO END CF LINE, SET CARRY
CLEAR FROM HCRI ZONTAL | NDEX 0

| NCREMENT CURRENT LINE (CHl)
DONE TO BOTTOM CF W NDONP

I'F NOT KEEP CLEAR NG LI NES
VERTI CAL TAB TO CURSCR PGCsIl TI ON

HOVE CURSCR

CLEAR TO END CF PACE

SET GURSCR PCSI TION TO 0, O

VERTI CAL TAB TO QURSCR PCsl Tl CN

DECREMENT CURSCR HORI ZONTAL | NDEX
IF PG5, X ELSE MOVE WP

SET CQURSCR HORI ZONTAL TO

R GHTMOST SCREEN PCSI TI ON



294 *

Q7C. AD EB 05 295 uwP LOA CVERT ; CET OURSCR VERTI CAL | NDEX
GOrF: FO 93 296 BEQ RTS3 ; | F TCP LI NE THEN RETURN
o81: CE PB 05 297 DEC CVERT ; DECREMENT CURSCR VERTI CAL | NDEX
C984: 4C 04 CA 298 JYTAB JWP VTA3 ; VERTI CAL TAB TO CURSCR PCSI TI ON
299 *
200 *
co87: A9 30 301 NOTGOXY LDA #$30 ; CLEAR LEAD IN BI TS
C989: 80 78 07 302 STA PCFF
Co8C. 68 303 PLA ; RECOVER CHARACTER
C980: 09 80 304 CRA #%$80
Co8F. (9 81 305 aw #'1"
C991: 00 67 306 BNE NOTO
C993: A9 08 307 LDA #$C8
C995: 80 58 (CO 308 STA $Cb8
C998: 00 50 309 BNE FLGSET
310 *
CBA (9 82 311 NOT1 aw #'2"
9C DO 51 312 8NE NOT2
C9E: A9 FE 313 LQLI TE LDA #$FE
GAQ 20 FOO7 314 FLOCLO AND FLAGS
COA3: 80 PBO7 315 FLGSAV STA FLAGS
C9A6: 60 316 RTS
317 *
318 *
319 *
320 * PASCAL QUTPUT ENTRY PQ NT
321 *
322 *
COA7: 80 78 06 323 PSQUT STA BYTE
COAA: 4E 78 04 324 LSR CRFLAG
COAD. 4C C8 C8 325 JWP PSOLAQUT ; JUW FCR PASCAL ENTRY
326 *
327 *
328 * CR LF RQUTI NE
329 *
C980: 20 27 CA 330 CRLF JSR CR
C983: EE F8 05 331 LF I NC CVERT ;I NCREMENT CURSCR VERTI CAL
COBE: AD FB 05 332 LDA CVERT
cB9: (9 18 333 aw #24 ; OFF SCREEN?
o88: 90 4A 334 8CcC VTABZ ; IF NOT MOVE CURSCR
C980: CE FB 05 335 DEC CVERT ; | F SO DECREMENT CURSCR VERTI CAL
336 *
G0 AD FR 06 337 LDA START ;I NCREMENT THE START ADDRESS
CC3: 69 04 338 ADC #3$04 ; BY ONE LINE
QCs: 29 7F 339 AND #$7F
COCr7: 80 F8 06 340 STA START
COCA: 20 12 CA 341 JSR BASCLC1 ; CALCULATE THE START ADDRESS
G000 A9 00 342 LDA #$0D ; SET UP CRTC ADDRESS
COCF: 80 80 QO 343 STA DEVO ; FOR START LOWN ADDRESS
Co2: AD 78 04 344 LDA BASEL ; CET START LOWNV
Co05: 80 81 QO 345 STA DEV1 ; SAVE START LOWV
DO A9 OC 346 LDA #$QC ; SET UP CRTC ADDRESS
CCDA: 80 BO QO 347 STA DEVO ; FOR START H GH ADDRESS
CDO AD FB 04 348 LDA BASEH ; CET START H GH
CEQ 80 R QO 349 STA DEV1 ; SAVE START H CH
COE3: A9 17 358 LDA #23 ; PUT WNDOWBOTTOM- | NTO A
CCES: 20 87 CA 351 JSR VTABZ ; CALCULATE BASE ADDRESS
COE8: AO 08 352 LDY #3$00
COEA: 20 84 (9 353 JSR CLEQLZ ; CLEAR BOTTCOM LI NE
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CCED: 80 95 354 BCE JVTAB ; MOVE CLRSCR BACK

355 *
CCEF: @ B3 356 NOT2 aw #'3"
CQOF1: DO OE 357 BNE JSTOADV
COF3: A9 01 358 HLITE LOA #$0I
OCCPS: 0D F8 359 FLGSET CRA FLAGS
P8: D0 A 360 BNE FLGSAV
361 *
362 *
363 * BASICINTIAL I/O ENTRY PO NT
364 *
365 *
366 *
CQOFA: @ BO 367 NOro aw #'0"
QFC. DO 9C 368 BNE NOT1
COFE: 4C 09 C8 369 JWP RESTART
370 *
CAQL: 4C 27 CO371 JSTDADV  JMWP STQADV
372 *
CAO4: AD PB 05 373 VTAB LDA CVERT ; GET OURSCR VERTI CAL
CAB7: 8D P8 04 374 VTABZ STA ASAV1  MLTIPLY A BY 5
CAOA: QA 375 ASL
CAA: QA 376 ASL
CACC. 6D P8 04 377 ADC ASAV1
CAOE: 6D P8 06 378 ADC START ; ADD START
CA12: 48 379 BASCLA PHA ; SAVE A
CA13: 4A 380 LSR ; CALOULATE BASEH
CAl4: 4A 381 LSR
CAIS 4A 382 LSR
CAl16: 4A 383 LSR
CA17: 8D PB 04 384 STA BASEH
CAlA: 68 385 PLA ; RECOVER A
CAIB: QA 386 ASL ; CALOULATE BAGEL
CAIC A 387 ASL
CAID QA 388 ASL
CAlIE A 389 ASL
CA F. 8D 78 04 390 STA BACGEL
CA22: 60 391 RTS2 RTS
392 *
393 *

CA23: @ 00 394 VI DOJT aw #$CD
CA25: DO 06 395 BNEVOAUT1
CA27: A9 00 396 CR LQA 11000

CA29: 80 78 05 397 STA DRz
CA2C. 60 398 RTS
CA2D. 09 80 399 VDAUT1 CRA #3$80 ySET HAGH BT
CA2F: @ AO 400 aw #$A0
CA31: 00 CE 401 BCE JSTQADV ;1 F NOT OONTRCL PRINT I T
CA33: QO 87 402 aw #$87
CA3S: 90 08 403 BLT RTSA CIRL @—F
CA37: A8 404 TAY
CA38: AO O 405 LDA #>BELL
CA3A: 48 406 PHA
CA3B: 09 89 QO 407 LDA CTLTBL-$87, Y
CA3E 48 408 PHA
CA3F. 60 409 RTSA RTS
410 *
CA40: 411 CILTBL DFB BELL4
CA4L: 412 DFB 8512
CA42: 413 DFB RTS3—
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78 04

00
F8 04

80 GO

59 CA

05
00 CC
03
00 D

414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439

440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472

473

*

DF8 CLRECP—+
DF8 CLSCRN\N-
DF8 CRLF+
DF8 LQLl TE—H+
DF8 H LI TE2
DF8 RTS3—2
DF8 RTS3—1
DF8 RTS3—2
DF8 RTS3—2
DF8 RTS3—
DF8 RTS3-1
DF8 RTS3—2
DF8 RTS3—1
DF8 RTS3—2
DF8 HOVE—
DF8 LEADIN-2
DF8 RTS3—2
DF8 ADVANCE- 1
DF8 CLRECL—1
DF8 AXY1l1
DF8 uP—1

* CALOULATE SCREEN ADDRESS AND SWTCH | N CORRECT PACE

*

*

PSNCALC

L I A

WR TH

ac

TYA

ACC BASEL1
PHA

LDA #3S00 ;
ADC BASEN
PHA

ASL

AND #3$0C
TAX

CALOULATE SCREEN ADDRESS H CGH

USE BIT 0 AND | FCR PAA NG

LDA DEVQ X ; SET OORRECT SCREEN PAGE

PLA
LSR
PLA
TAX
RS

ASL

PHA :
LDA FLAGS ;
LSR ;
PLA ;
RCR ;
PHA ;
JSR PSNCALC ;
PLA ;
ECS WR TEL ;
STA DI SPQ X ;
BCC WKl P ;
STA D SP, X ;

522

PUT A CHARACTER AT CVERT, CHCORZ

SAVE SH FTED CHARACTER
GET CHARACTER SET FLAG
SHFT I T I NTO CARRY
RECOVER SH FTED CHARACTER
ROTATE CARRY | NTO CHARACTER
SAVE CHARACTER

SET UP SCREEN ADDRESS
RECOVER CHARACTER

SELECT MEMCRY RANCE
STCRE CHARACTER ON SCREEN
SKI P

STCRE CHARACTER ON SCREEN



CAB88:60

CAB89: 48
CABAtA9F?
CAB8C:20A8
CAB8F:8059
CA92:AD78
CA95:2907
CA970004
CA99:68
CAO9A:4C23

CA9D:2904
CA9F:FR03
CAAI:4C87
CAA4:68
CAA5:38
CAAG:E920
CAAB8:297F
CAAA:48
CAAOQO:CE78
CAAE:AD78
CABI:2903
CAQ03:0015
CABS:68
CA06:C918
CA08:8803
CABA:80FO
CABO:ADF8
CACO:C950
CAC2:0003
CAC4:8078
CACT:4C04
CACA:68
CACO:80F8
CACE:60

CACFzADOO
CAD2:C993
CAO4:000F
CADG6:2C10
CAD9:ADOO
CADC:10PB
CADEiC983
CAEO:F803
CAE2:2C10
CAES5:60

CAEG:A8
CAE7:8931
CAEA:20F
CAED:2044

C9

07

CA

C9

07

05
05

05

CA

05

CcO
CcO

CO

Co

CS

474 WSKIP RTS ;RECOVER X REGISTER

475 *

476 *

477 * GENERAL OUTPUT ROUTINE

478 *

479 *

480 OUTPT1 PHA ; SAVE CHARACTER

481 LDA #BF7

482 JSR FLGCLR

483 STA $CO59

484 LDA POFF

485 AND #3$07 ; CHECK FORLEAD IN

486 BNE LEAD y BRANCH IFLEAD IN

487 PLA ; RECOVER CHARACTER

488 JMP VIDOUT ; OUTPUT CHARACTER

489 *

490 LEAD AND #$04 ; CHECK FORGO TOKY

491 BED GOXY3 ; IFNOT SKIP

492 JMP NOT GOXY

493 GOXY3 PLA ; RECOVER CHARACTER

494 SEC

495 S8C #$20 ; SUBTRACT 32

496 GOTOXY AND #$TF ;STRIP OFF UNEEDED BITS

497 PHA ; SAVEA

498 DEC POFF ; DECREMENT LEAD IN COUNTER
499 LDA POFF

500 AND #S03 ; GET COUNT

501 8NE GOXY2 ; SKIPIF COUNT NOT ZERO

502 PLA ; RECOVERA

503 CMP #24 ; IFA>WINDOW BOTTOM

504 BGE BADY ; THEN DON'T MOVE CURSOR VERTICAL
505 STA CVERT

506 BADY LDA TEMPX ; GET CURSOR HORIZONTAL PRAMETER
507 CMP #80 ; IFA>80THEN

508 OGE BADX ; DON'T MOVE CURSOR HORIZONTAL
509 STA CHORZ

510 BADO JMP VTAB ; VERTICAL TAB TO CURSOR POSITON
511 ODKY2 PLA ; RECOVERA

512 STA TEMPX ; SAVE CURSOR HORIZONTAL PARMETER
513 RTS

514 *

515 *

516 * STOPLIST ROUTINE

517 *

518 *

519 STPLST LDA K80

520 CMP #$93

521 BNE STPDONE

522 BIT KBOSTRB

523 STPLOOP LDA KBO

524 BPL STPLOOP

525 CMP #$83

526 BEQ STPDONE

527 BIT KBDSTRB

520 STPDONE RTS

529 *

530 ESCNOW TAY

531 LDA KLTBL—$C9,Y

532 SR ESCI

533 ESCHEW JSR RDKEY
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CAFO:
CAF2:
CAEA4:
CAF®:
CAFS:

CAFA:
CAFC:

CAFF:

CBO0O0:
CBO3:
CBO05:
CBO06:
CBO7:
CBOS:
CBO09:
CBOB:

CBOD:

CBOE:
CBOF:
CB10:

CB11:

CB14:
CB17:
CB19:
CB1B:

CB1C:
CB1F:
CB21:

CB22:
CB24.
CB26:
CB29:

CB2A:

CB2C:
CB2F:
CB31:

CB32:
CB34:
CB35:
CB36:

Co
BO
C9o
90
C9o
DO
4C

2C
70
38
90
18
B8
50
01
11
14
1C
22

4C

20
29
A2
60

20
A2
60

C9o
FO
AD
0A
90
20
A2
60

91
38
B8
8D

CE
08
co
04
CcC

Fl

CB
31

28
82

00

7F
00

A7
00

00
09
00
03

00

28

FE

Cc8

FF

C8
C8

co

Cco

C8

CF

534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
5562
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
559
590
501
592
593

CMP #$CE
ODE ESC 2

CIMP 8%$C9
BLT ESC2
CIMP #$CC
BNE ESCNOW

ESC2 JMP ESC1
NOP

¥ % X X X X

BASICINITIAL I/OENTRY POINT

BIT IORTS

BVS ENTR
INFAKE SEC

HEX 90
OUTENTR CLC

CLV

BYC ENTR

HEX 0182

DEB INIT

DFB READ

DFB WRITE
DFB STATUS

INIT JMP SETUP

*

READ JSO RDKEY
AND #HBTF
LOX #$00
RTS

*

WRITE JSR PSOUT
LOX #$00
RTS

STATUS CMP  #$00
BEQ STEXIT

LDA KBD

ASL

BCC STEXIT

JSR KEYSTAT
STEXIT LDX #$00

RTS

*

* BASICINPUT ENTRY POINT
*

INENTR STA (BASL),Y ;REPLACEFLASHING CURSOR

SEC
CLV
ENTR STA $CFFF

SAVE REGISTERS SET UPNO AND CN
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; SET VFLAG ON INITIAL ENTRY
; FAKEINPUT ENTRY C=0
; OUTPUT ENTRY C=I

; TURN OFF CO-RESIDENT MEMORY



CB39:
CB3A:
CB3C:
CB3D:
CB3E:
CB3F:
CBA40:
CB42:
CB44:
CB46:
CB49:
CB4A:

CBA4cC:
CBA4E:
CB50:
CB52:
CB54:
CB56:
CB5B:
CB5B:

CB5C:

CB5E:
CB5F:
CB61.:
CB63:
CB64:
CB67:
CB69:
CB6B:
CBG6E:
CB70:
CB72:
CB75:
CB77:
CB7A:
CB7D:
CB7F:
CB82:
CB84.
CB87:
CBB8A:
CB8C:
CBS8E:
CB90:
CB92:
CB93:
CB96:

35

6F

CB

06

02

02

06
02

CA

C9

C9

594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653

*

WHERE

BASIC

EE I

*
*
10
*
*

* BASICINPUT ROUTIE

*
*

B ASI NP

SKIP

ESC
GETLN

PHA ; SAVE REGISTERS OH STACK

STA XSAVE

TXA

PHA

TYA

PHA

LDA XSAVE ; SAVECHARACTER

STX  XSAVE ; SAVE INPUT BUFFER INDEX

LDX  #$C3

STX  CRFLAG

PHA

BvC 10 ; GOTOID IFNOT INITIAL ENTRY
INITIALIZE

LOA  #<INENTR ; SET UPINPUT AND OUTPUT HOOKS
STA KSWL

STO K SWH

LDA  #<OUTENTR

STA  CSWL

STO CSWH

JSR SETUP ; SETUPCRTC

CLC

BCC BASOUT

PLA ; POPSTACK

LDY XSAVE ; GET INPUT BUFFER INDEX

BEQ GETLN ; IFZEROASSUME GETLN

DEY

LDA  OLdCHAR ; GET LAST CHARACTER FROM GETLN
CMP #$188 ; IF85 ASSUME GETLN

BEQ GETLN

CMP IN)Y

BEQ GETLN

EOR  #$20

CMP IN)Y ; IFSAME ASCHARACTER IN INPUT
BNE NTGETLN ; BUFFER THEN ASSUME GETLN
LDA  OLOCHAR ; GET LAST CHARACTER FROM GETLN
STA IN)Y ; FIX INPUT BUFFER

BGE GETLN ; GOTOGETLN

JSR ESCNEW ; PERFORM ESCAPE FUNCTION
LDA  #$80 ; SET GETLN FLAG

JSR FLGSET

JSR RDKEY ; GET CHARACTER FROM KEYBOARD
CMP  #$98 ; CHECK FOR ESCAPE

BED ESIC

CMP  #$80 ; CHECK FORCR

BNE NOTCR ; IFNOT SKIP

PHA s SAVE CHARACTER

JSR CLREOL ; CLEARTOEND OF LINE

PLA ; RECOVER CHARACTER
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CB97:
CB99:
CB9B:
CBO9E:
CBAI:
CBA3
CBAG:
CBAS:

CBAB:
CBAD:

CBBO:
CBO02:
CBO5:
CBB7:

CBBA:
CBBB:
CBBC
CBBD:
CBBE:

CBC1:
CBC2:
CBCE5:
CBCS:

CBCA:

CBCD:
CBCE:

CBO1:
CBO03:
CBO06:
CBO08:

CBDA:
CBOB:
CBDE:

CBEL:
CBE3:
CBES6:

CBEQ:

CBEB:
CBED:

CBEF:
CBFO:

CBF2:
CBF3:
CBF4:
CBF5:
CBF6:
CBF7:
CBF8:
CBF9:

CBFA:
CBFD:

Co
DO
AC
20
80
BD
90
BD
09
80
DO
20
AO
8C

BA
E8
E8
E8
9D
A9
B5
A0
B5
4C

68
AC
10
AC
Co
90
98
20
20
A9
20
AD

E9
90
69
18
90

60
38
72
82
78
00
48
66

95
12
78
59
05

03

80
78
08

78

24
F8
25
2E

FB
08
78
EO
01

Bl
CF
7F
A0
78

47
D4
1F

D1

05
CA

CcC
CO
16
CR
10

01

05
CR

07
06

C8
CA

co
05

c4 C2 Cl

FF

C3

654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695

696
697
698
699
700
701
702
703
704
705
706
707
708
709
710

711
712

NOTCR
CHRGET

READ1
RSK IP
NOTPICK

NTGETLN

DONE

OUTDONE1L
OUTDONE

* % X X X

BASOUT

BOUT

FIXCH

ESCTBL

XLTBL
*

CMP
BNE
LDY
JSR
BCS
LDA
BCC
LDA
ORA
STA
BNE
JSR
LDY
STY

TSX
INX
INX
INX
STA
LDA
STA
LDA
STA
JMP

PLA
LDY
BPL
LDY
CPY
BLT
TYA
JSR

JSR

LDA
JSR

LDA

SBC
BCC
ADC
CLC
BCC

DF8
DF8
DF8
DF8
DF8
DF8
DF8
DF8

HEX

#$95
NOTPICK
CHORZ
PSHCALC
READ1
DISPO,X
RSKIP
DISP1,X
#$80
OLDCHAR
DONE
RDKEY
#$00
OLDCHAR

$100,X
#100
CH
CVERT
Ccv
EXIT

PRIMARY BASIC OUTPUT ROUTINE

FLAGS
BOUT
OLDCHAR
#$EO
BOUT

BASOUT 1
STPLST
#$7F
FLGCLR
CHORZ

#$47
OUTDONE1L
#$IF

OUTDONE

CLSCRN-I
ADVANCE
BS

LF-1

UP-1
CLREOL-
CLREOP—I
HOME-|

CA4C2C1FFC3

5-26

; CHECK FOR PICK

; IFNOT SKIP

; GET CURSOR HORIZONTAL POSITION
; SET UP SCREEN ADDRESS

; READ CHARACTER FROM SCREEN

; SET HIGH BIT

; SAVE CHARACTER IN OLDCHAR

s EXIT

; GET CHARACTER FROM KEYBOARD
; CLEAR CHACHARACTER

; PUT CHARACTERINTO STACK

; SET CH =00
; SET CV =CVERT

; RECOVER CHARACTER

; CHECK GETLN FLAG

; IFCLEAR THEN SKIP

; GET LAST CHARACTER FROM GETLN
y IFITISLOWER CASETHEN USEIT

; OUTPUT CHARACTER
; CLEARTHE GETLN FLAG
; GET CURSOR HORIZONTAL



CBFF:

CCaQo0:
CC0s,
CC06:

80
80
60

——END ASSEMBLY —-

ERRORS: 0

1031 BYTES

SYMBOL TABLE — ALPHABETICAL ORDER:

ADVANCE
BASCLC1

BASL
BELL1
BYTE
CHRPUT
CLREOL
CRFLAG
CSWL
CVOK
DISP1
ESC1
ESCTBL
FLGCLR
?  GOTOXY
HILITE
INENTR
IORTS

KBOSTRB

KSWH
LF

? NO
NOTO
HOT@

NOTPICK
OUTDONE

POFF
PSOUT

RESTART

?  RSKIP
RTS6
SKIP
STEXIT
STPLST
VDOUT1

?  WHERE
XLTBL

713
714
FFCF 715
00C3 716
717

=$C930 ASAV1
=$CA12 BASEH
=$28 BASOUT
=$C91B BELL2
=$0678 CH
=$CA7I CLEOL2
=$C?01 CLREOP
=$0478 CRLF
=$36 CTLTBL
=$CBC1 DEVO
=$CDOO DONE
=$C8Fl ESC2
=$CBF2 EXIT
=$C9A0 FLOSAV
=$CAA8 GOXYI
=$09F3 HOME
=$CB32 ? INFAKE
=$FFCB JSTOADV
=$COIO KEYIN
=$39 KSWL
=$C9B3 LOLITE
=$06F8 NOKEY
=$CFA NOTI
=$0800 NOTCR
=$CBAO NTGETLN
=$0803 OUTDONE!
=$0770 PSAVE
=$CoA7 RDKEY
=$C809 RNDH
=$OBAB ? RTS2
=$C8F0 RTS8
=$CB72 SPKR
=$CB2F STOADV
=$CACF TABLE
=$CA2D VIDOUT
=$0839 WRITE
=$CBFA ? XSAVI

SYMBOL TABLE — NUMERICAL ORDER:

CH
CSWL

=$24
=536

Cv
CSWH

NOP

ROMSW
STA
RTS

=$04F8
=$04FB
=$CBCD
=$CaID
=$24
=$C906
=$C949
=$C900
=$CA40
=$0000
=$CBBA
=$CAFC

=$082E ?

=$COA3
=$C91S
=$C?67
=$0005
=$CAOI
=$C847

=$C99E
=$C837
=$C99A
=$0097
=$CBB2
=$CBCI
=$COll
=$0844
=$4F
=$CA22
=$CP4B
=$C030
=$0927
=$C8A1
=$CA23
=$CBIC
=$0578

=$25

STA

BADX
BASEL
BASOUT1
BOUT
CHORZ
CLSOLZ
ELSCRN
CSRMOV
Ccv
DEV1
ENTR
ESCNEW
FIXCH
FLGSET
GOXY2
IN

INIT
JNTAB
KEYIN2
LEAD
LOOP

NORMOUT

NOT2
NOTGOXY
NTSHFT
OUTENTR
PSCLOUT
READ
RNOL
RTS3
SETEXIT
START
STPOONE
TEMPX
VTAB
WRITE1
XSAVE

BASL
KSwWL
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$C300

5CFFF

=$CAC7
=$047B
=$C801
=$C000
=$0570
=$C904
=$C961
=$CBDI
=$25
=$COB1
=$0031,
=$CAED
=$CBEF
=$C9F5
=$CACA
=$0200
=$0011
=$C984
=$0840
=$CAPD
=$C81B
=$CI3E
=$CREF
=$0987
=$0870
=$0007
=$0808
=$0014
=$4E
=$0914
=$082A
=$06FB
=$CAE5
=$05F8
=$CA04
=$0A85
=$35

=$28
$38

=$CABO
=$CBSE
=$C919
=$C972
=$CB9B
=$CP4F
=$CA27
=$37
=$0OSFB
=$0008
=$007F
=$CAE6
=$7FB
=$0082
=$CAA4
=$CO78
=$CB5C
=$0008
=$C8SC
=$COOF
=$0778
=$CBO6
=$C933
=$0862
=$0678
=$CA89
=$0A59
=$CBAS8
=$CCOO
=$CA3F
=$C800
=$CB22
=$0AD9
=$C970
=$CAQ7
=$0A88
=$0894

=$35
=$39



RNDL
BASEL
CHORZ
BYTE
POFF
SPKR
RESTART
NORMOUT
NOKEY
NOTe
TABLE
CSRMOV
CLEOLZ
RTS3
BELL2
RTS8
HOME
NOTGOXY
FLOSAV
NOTZ2
JSTOADV
RTS2
RTS4
WRITEL
GOXY3
GOXY2
ESCNOW
OUTENTR
STATUS
WHERE
ESE
READI
DONE
BOUT
DISPO

=$4E
=$B47B
=$B57B
~$B67B
=$B77B
=$C030
=$C809
=$CB3E
=$CB57
=$CB8C
=$CBAI
=$CBOl
=$C904
=$CXl4
=$C01D
=$C948
=$C967
=$C9B7
=3$C9A3
=$COEF
=$CAOI
=$CA2Z
=$CA3F
=$CAB5
=3$CAA4 ?
=$CACA
=$CAEQO
=$CBBZ
=$CB22
=$CB3X
=$CB7F
=$CBAS
=$CBBA
=$CBDB ?
=$CC00 2

RNDH
ASAV1
TEMPX
NO
FLAGS
DEVO
LOOP
RDKEY
KEYSTAT
ZERO
BASOUT1
RTSX6
CLEOL2
GOXYI
STOADV
CLREOP
BS
NOT1
PSOUT
HILITE
VTAB
VIDOUT
CTLTBL
WSKIP
GOTOXY
STPLST
ESCHEW
INIT
STEXIT
10
GETLN
RSKIP
OUTOONEH
FIXCH
ROMSW

=$4F
=$04FB
=$05FB
=$0XFB
=$07FB
=$CBBO
=$CBIB
=$C844
=$CB5C
=$CB%4
=$CBB1
=$CBFO
=$COB6
=$C915
=$C927
=$C949
=$CX72
=$C97A
=$CPA7
=$C9F3
=$CA04
=$CA23
=$CA40
=$CABB
=$CAA8
=$CACF
=$CAEO
=$CB11
=$CBZF
=$CBXC
=$CBB2
=$CBAB
=$CBCI
=$CBEF
=$CC00

?

IN
BASEH
CVERT
START
KBD
DEVI
SETEXIT
KEYIN
NOTK
NOSHIFT
CYOK
ESCI
LEADIN
BELL
NOT81
CLEOPI
upP
LOLITE
CRLF
FLOSET
VTABZ
CR
PSNCALC
OUTPTI
BADY
STPLOOP
ESC2
READ
INENTR
BASINP
NOTER
NOTPICX
OUTDONE
ESCTBL
DISP1

=$0200
=$04FB
=$O5FB
=$06F8
=$C000
=$CBB1
=$C82A
=$C847
=$C862
=$C896
=$CBC1
=$CBFI
=$CXOE
=$C919
=$C933
=$CX4F
=$CV7C
=$CI9E
=$C9BO
=$CIF5
=$CA07
=$CAZ?
=$CA59
=$CAB9
=$CABD
=$CAD9
=$CAFC
=$CBI4
=$CB32
=$CB5E
=$CB97
=$CBAD
=$CBC3
=$CBF2
=$CDBB

?

?

CRFLAG =$0478
XSAVI  =$0578
OLDCHAR =$06Z8
ISLOT  =$0778
KBDSTRB =$C010
SETUP  =$CBO00
EXIT =$CB2E
KEYIN2  =$C840
NTSHFT  =$CB7B
INDONE ~ =$C898
PSCLOUT =$CBCB
CLREOL  =$CX01
PSAVE  =$C91l
BELLL  =$C91B
ADVANCE =$C939
CLSCRN  =$C961
NYTAB  =$C984
LGCLR  =$CXAl
LF =$C9B3
NOTO  =$COFA
BASCLC1 =$CAI2
VOQUTi  =$CA2D
CHRPUT =$CA71
LEAD =$CA9B
BADO  =$CAC7
STPDONE =$CAE5
INFAKE ~ =$CBO5
WRITE  =$CBIC
ENTR =$CB30
SKIP =$CBZ2
CHRGET =$CB9B
NTGETLN =$CBB2
BASOUT =$CBCD
XLTBL  =$CBFA
IORTS  =$FFCB



HARDWARE OPERATI ON

Theory of Qperation

While reading this section, you should nmake
frequent reference to the |abelled photograph of the
VI DEOTERM on page A4 and the schematic of the board
included as a fold-eut end—paper. Al so, you should
refer to the description of the board conponents on
page A-3.

In the mddle of the schematic and on the left
of the board are four chips labelled U410 to U414,
i nclusive. These are the four static Random Access
Menory chips which hold the screen display
information. Due to their |ow power needs, they
stay relatively cool during board operation and
greatly reduce the power needed to drive the
VI DECTERM

Information may be placed in VIDEOTERM nenory
by either the user fromthe Apple Il keyboard or by
the VI DEOTERM on—board |ogic. The determ nation of
whi ch has control of nenory at any nonent is nade by
the Multiplexer logic, which consists of the three
chips labelled U324, U415 and U-16. These are
| ocated directly below the RAM on the schematic
drawing and directly below the CRTC (the |argest
chi p) on the board.

At the heart of the VIDEOTERM is the Hitichi HD
46505SP CRT Control |l er which has been described nore
fully in the preceding chapter, pages 51 to 5-8
It appears on the right in the schematic and as U419
in the photograph. It is located, nore or less, in
the center of the board. The signal from the CRTC
drives the 2716 EPROM Character Generator, U-=20 in
t he photograph and in the upper right corner of the
schematic. It contains the standard ASCI| character
set and sone special graphics synbols in each of two
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character matrix sizes. Accessed by a single 8 bit
code, the generator produces a character signal 8
bits long by 16 lines for definition of an upto 8 by
16 character matrix. Next to the character
generator is a parallel to serial shift register
chip, unit U221, which is used to actually generate
the character nmatrix dots. Wen the graphics
characters are used, cell 1 contents are copied into
cell 0, since the VIDEOTERM actually uses a 9 by 9
character matrix size (9 by 12 with the optional
character set).

The 2708 EPROM |abelled U3 in the photograph
and |ocated at the upper left in the schematic, is
the firmvare chip which holds the VI DEOTERM software
listed in the Firmvare section starting on page

5-15. When activated, this software controls the
VI DEOTERM s response to your Kkeyboard input and
other data witten to it by the Apple IlI. The 2708

EPROM | abelled U417 in the photograph and | ocated
directly above the RAM in the schematic, contains
the optional second character set of 64 characters
or 128 characters if you are using a 2716 EPROM

The tri—-state inverting buffer, U24 in the
phot ograph and located in various portions of the
schematic, is the optional character set EPROM
enabl e/ di sable logic circuit.

When the 1/0 select enables the VIDEOTERM the
address is accessed by the software as well as by
t he mul ti pl exer. The inconming data is nade
available to either the CRTC or the nenory depending
on the state of the latch circuit, U5 in the
phot ograph and |located next to the EPROM firmwvare in
the upper left corner of the schematic. Thus, only
one of the two can be accessing nenory at any one
time, the Apple Il data bus or the VIDEOTERM displ ay
nmenory bus. Part of the two to four |ine decoder,
U9 in the photograph and near U5 on the schenatic,
is used to generate the wite enable signal for the
memory, allowing information to be stored. The
other part of this chip's circuit is used to
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generate a blank display on the screen while the
Apple Il is witing into the VI DEOTERM nenory.

Two CMOS flip—flop chips, U+¥ and U8 in the
photo and |ocated near the bottom of the schenatic,
control which page of nmenory (of the four avail able)
is currently being addressed within the range $CCOO
to $CDFF, and if the VIDEOTERM has been activated or
inactivated by addressing within the $C800 to $CFFF
range (according to Apple Il Ref erence  Manual
specifications; also see pages 5—10 and 542ff).

If the VIDEOTERM generated only one character
at a time and did the entire job for each one, it
woul d operate at an intolerably slow speed. Thus, a
pi peline architecture has been used in the board
design. In effect, the board displays the |ast
character while it is setting up for the current
character. The data latch, U348 in the photograph
and in the wupper right next to the character
generator on the schenmatic, operates in conjunction
with the data latch U5 to control the access timng
to the nenory. A delay shift register, U22 in the
photograph and to the right of the CRTC in the
schemati c, operates within this ©pipeline to
correctly delay and coordinate character attribute
information. This chip also handles the cursor and
di spl ay enabl e signal generated by the CRTC.

In order to drive the board's logic, an
on—board clock circuit, entirely separate from the
Apple I1's clock, is used. This low power circuit
is responsi bl e for the VIDEOTERM S excell ent
character generation. Part of the <chip |abelled
U4, the chip U23 and the crystal contained in the
al um num can conpose the clock circuit.

The chip labelled U2 in the photograph allows
the cursor to flash on top of another character.
Part of this chip is also used for general buffer
purposes. Chips U2 and U6 are used for general
logic circuit purposes.
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Shift Wre Md

The Shift Wre Mdd is a hardware nodification
which allows the shift key to be used normally,
provided it has supporting software, such as the
firmvare in the Videoterm

Installation of the Shift Wre Md

Run a wire frompin 24 of the keyboard
connector (the pin second farthest away fromthe
power supply on the wire conb which connects the
encoder board to the keyboard) to pin 1 of chip
| ocati on H24 on the notherboard (which is
electrically the same as pin 4 of the gane I/0O
socket (J—14)).

Use of the Shift Wre Md

The shift wire nod cannot be used in 40
col ums wi thout the use of special software. In 80
colums, the Control—-A is used to enter the | ower
case node (another Control—-A will return you to
upper case node). In lower case node, characters
are | ower case unless the shift key is used.

The followi ng special characters are al so
avai |l abl e:

Char act er Mbode Description
Left Bracket Shift Lock Control K

Ri ght Bracket Shift Lock Shi ft —M

Left Brace Shi ft Unl ock Control K

Ri ght Brace Shi ft Unl ock Shift—0 (zero)
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The Soft Video Switch

The Soft Video Switch is an automatic version
of the Switchplate assenbly. It will autonatically
switch to 80 columms when any character is sent to
the Videoterm |If any color graphics node is
active, the Soft Video Switch will automatically
switch to the 40 colum video signal. Wen the
graphi cs node is desel ected the Soft Video Switch
returns to the previ ous node.

Installati on and checkout of the Soft Video Switch
1) Turn the Apple ][ off and renove the cover

2) Locate the I. C. chip F—4 on the
not herboard. It is the second chip down
fromthe game |/ Osocket. The chip is
either a 9334 or a 74LS259. Carefully
renove this chip with an IC puller or a
smal | flat bladed screwdriver. Set this
chi p aside.

3) Plug the Soft Video Switch into the F44
socket. The five prong nol ex connector
shoul d face the keyboard. Be sure that
all of the pins go into the socket.

4) Place the chip that you renoved fromthe
F—4 socket into the socket on the Soft
Vi deo Switch. The notched end should
poi nt toward the keyboard (the sane
direction as before).

5) Plug the three wire cable fromthe Soft
Video Switch onto the four prong video
connector on the Apple] [ notherboard.

The cabl e should be oriented so that the
two enpty holes at the top of the plug are
to the right of the Apple ][ (i.e. away
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6)

7)

8)

9)

10)

fromthe power supply). Please note the
four prong video connector on the Soft
Video Switch. This connector is a direct
repl acenent of the video connector on the
nmot her board (for RF nodul ators).

Plug the two wire cable fromthe Soft
Video Switch onto the five pin video
connector on the Videoterm

Plug the cable supplied with the Videoterm
onto the five prong video connector on the
Soft Video Switch. This cable should be
connected to a nonochromatic video

nmoni t or.

Turn your Apple on. If the speaker does
not beep upon power up, turn your Apple
of f and re—heck your installation. Pay
particular attention to step 4.

If you have an Autostart ROM Apple
Language Card, or an Apple ][ plus, goto
step 10. Qtherwi se, your display wll
probably be blank. If so type the
fol | owi ng:

C058 (CR)

Adj ust the 40 colum video | eve

adjustnent (a little turn dial on the Soft
Video Switch) so that you can see the 40
col unmm screen. You should adjust this to
be the sane strength as the Videoterm s
out put signal

Soft Video Switch Theory of Operation

The Soft Video Switch is controlled by two
conditions: the state of annunciator zero and the
color killer signal. If the color killer is off,
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the Apple J[ is in its color graphics node and the
Soft Video Switch will always display 40 col ums
(i.e. graphics). If the color killer is on, the
Soft Video Switch follows the state of annunci ator
zero (set to off by Autostart on power up and
reset). If the annunciator is off, the Soft Video
Swi tch di splays 40 columms. If the annunciator is
on, 80 colums is displayed. The firmwvare on the
Vi deot erm sets annunci ator zero on as EACH
character is output. To turn annunci ator zero on
a nenory reference to $C058 (—6296) nust be nade.
To turn it off, $C059 (—16295).

Use of the Soft Video Switch
To enter 80 colums, type
PR#3 (CR)
To go back to 40 colums, hit Reset or type a
control Z imediately followed by a “1”". A control

X shoul d be used to prevent an error nessage in
i medi ate nbde. A return is not required.
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TECHNI CAL  SUMVARY

Board Description

Consult Figure 10, page A4, for the |location
of each |1 C on the VIDEOTERM board. Function of each
chip is described in the Theory of Operation

section, page 6—1.
Unit No. Description

U4 74L.S86 Exclusive OR gate, general use

U2 74LS02 Four NOR gates

U3 2708 EPROM organi zed as 8 bits x 1K words

U4 74LS04 Partly used for clock circuit

U-5 74LS373, 74DP8304, OR 74LS245 —Factory
choi ce

U-6 75LS00 Four NAND gates

U~ 4013 CMOS fli p—£1 ops

U-S 4013 CMOS fli p—£1 ops

U-9 74LS139 2 TO 4 LI NE DECODER

U420 2114 Static RAM organi zed as 4 bits x 1K
wor ds (| ow—power)

U-11 2114 Static RAM

U412 2114 Static RAM

U-13 2114 Static RAM

U214 74LS157/ 74LS158 Multi pl exer |ogic use

U5 74LS157/ 74LS158 Multi pl exer |ogic use

U-16 74LS157/ 74LS158 Multi pl exer |ogic use

U7 2708 or 2716 EPROM contai ni ng optiona
character set, organi zed either
as 8 or 16 bits x 1K words

U8 74LS273 (Std.) or 74L5374—Factory choice

U-19 Hi tachi HD465C65P/ Mot or ol a MCM6845 CRT

Controller

U-=20 2716 EPROM Character generator

u-21 74LS166 Parallel to serial shift register

u-=22 74LS175 Del ay shift register

U-23 74LS161 Systemtim ng cl ock generator

u—=24 74LS368 Tri—state inverting buffer
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