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vector Graphic Flashwritev

The Plasiwriter I Board sold ascouander lu scld "as is", with all
faults and without any warr«anty, wliace expressed or luwplied,
including any implied warranty of [itness for intended use ov
merchantability. However, the al,.ve notwilthstanding, VECTUR
GRAPHIC, INC., will, for & periou ol ninety (903 days following
delivery to custoner, repalr or reploce any Fleshwriter II Boardc

that is found tc contain defecis in matsrials or workmansihip,
srovidoed:

“
e
{

K

1. Such defect in material 2y workmanship existed ab the
time the Flashwriter 11 boara 1eit the VECTUOR CKAPRIC, 1LOC.,
Tactory;

2. VECTUR GRAPHIC, INU., ig given notice of tae precise
defect claimed within ten {10) days alter its discovery;

3. The Flashwriter II Board in prouptly returned to VECTOR
CRAPHIC, INC., at customer's expenze, for examination by VECTOR
GRAPHIC, INC., to confirm the alleyed deiect, and for subseguent
repalr or replaceaent if found to be in order.

Repalr, replacement or corrvection o any delects in material or
workmanship which are discoveren after expiration of the perioc set
forth aébove will be perforwmed Ly VELTOw GRArHLC, INC., at Buyer's
cxpense, provided the Flashwriter 11 Bozrd is returned, also at
Buyer's expense, to VECT CRaPHEIC, INC., for such repair,
veplacement or correction.  In wperforilay any repalr, replacewent or
correction after expiration o<l the period set forth above, Bu er
will be charged in addition to the cogt of warts the then- urxent
VECTOR GRAPHIC, INC., repair rate. At the present time the
app4ilcable rate 1s $35.00 for the first hour, and $18.006 per Lour
for every hour of work required thercalter. Prior to commencing any
repair, replacement or correcticn of delects in material or
workmanship discovered after expiration of the pericd fur
no~cost-~to-Buyer repairs, VEUTOH Ck I, [HOL, will subuit ko buyer
1owritten estimate of the expected vhasges, and VECTOR GRAPHIU
tC., will not cowmmence repair unt.l such t,.,ue as the written
estimate of charges has been rceturaed by buyer to VECTOR GrAPHLIC,
TNC., signed by duly authorized reuorecontative suthorizing VLELTUR
{

SRAPHIC, INC., to commence witb. .the vepai: work involvoed. VECIOK
GRAPHIC INC., shall have no onligetion to repairvr, replace or
correct any Flashwriter IT Boar: until the written estimate has beeu
returned with approval to proceed, and VECTOK GRAPHIC, INC., nay at
tts option also require prepavment of the estimated repair charges
prior to commencing work.

Repalr Agreement void if the enclosed card is not returned to VECTOR
GRAPHIC, INC. within ten (10) days of ead consuner purchase.
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Vector Graphic Flashwriter TI Boavd 1-1

I. INTRODUCTON

1.1 Description of the Board

The Flashwriter II Video Board is Vector Graphic's advanced 80 x 24
memory mapped video board. By "80 x 24" we mean that the board
displays characters on the screen in 24 rows of 80 characters each.
Bach character is made up of an 8 x 10 matrix of dots.

The Flashwriter II can be installed in ANY S-100 8080 or Z-80
computer, including existing Vector Graphic computers, in order to
convert the existing memory mapped display to 80 x 24, or to make
use of memory mapped video for the first time if a serial terminal
had been used. It can be used with almost any standard computer
video monitor, since it can produce either separate or combined
video and sync signals. However, the monitor must have a band width
of at least 12 MHz. The board is definitely applicable to the
Vector Graphic Mindless Terminal, which requires separate signals.
(Note: in this manual, the word "monitor" refers to a video display
unit, and the word *Monitor" with an upper-case M refers to a kind

of computer program which handles basic housekeeping functions for
the computer.)

The Flashwriter I1 makes use of the most up-to-date ideas in circuit
design such as flicker-free updating of the screen, separate sync
outputs for video monitors requiring it, on-board user-programmable
PROMs storing the character set, on-board socket for a video-driver
and/or Monitor, Jump—on~Reset capability, to be used if the on-board
video~driver socket is used, the availability of inverted or
non—-inverted vertical sync signals, the availability of combined or
separate video and sync signals, and the capability for reverse
video. To make the board adaptable to many different systems, you
are free by using jumpers to specify the memory addresses used by
the on-board video memory RAM and the on—-board viden driver.

Further, a parallel keyboard input port is incorporated on the
board, with the port numbers changeable by jumper anywhere from 00
and 01 (status and data) up to OE and 0F. Although the board is
shipped jumpered so that it strobes the keyboard data into the input
latch on the rising edge of the key-depression strobe, a jumper can
be installed to strobe the data on the falling edge, as reguired by
some keyboards. The board can also be jumpered to generate an
interrupt when a key is depressed, instead of waiting to be polled.

A particularly aseful feature of the board is the ability to accept
a user-~created character set, which can be either a 128 or 256
character set. If a 256 character set is desired, then the user
must sacrifice the use of reverse video. The board is shipped with
a 128 character set, on a PROM. This set consists of the 96
standard ASCII characters and 16 special graphics characters which
can be used to build graphics images or large characters.

Revision 1 1/30/79



1-2 Vectonr Graphic Flashwriter II Board

Instructions are provided for creating your own character set and

encoding it on 27@8 or 2716 EPROMs (the latter for a 256 character
set), if desired,

Instructions are given in this manual for writing programs to use
the board. In addition, the user can purchase, if not already
included in his computer system, the Vector Graphic Extended Systems
Monitor with video driver, Version 3 EV-II. Before making this
decision, section 3.2,1 should be read. Use of this Monitor will
eliminate some or all of the assembly language programming necessary
to use the board. The EVIOS program, a sophisticated video driver
used with the Flashwriter I board, canNOT be used with the
Flashwriter II board, but Version 3 of the Monitor makes it largely
unnecessary. For user's familiar with Flashwriter I, this is partly
due to the fact that Flashwriter II does not have a separate memory
block containing character attributes. 1In Flashwriter II, there are
no special vertical and horizontal lines outside of those in the
graphics characters, there is no reduced intensity, and the graphics

characters are produced in response to ASCII codes 92 to 1F and 848
to 9F.

The Flashwriter II board is a major addition to the Vector Graphic
product line. Vector Graphic has now applied its well known

excellence in video display quality and product flexibility to the
creation of an advanced 88 x 24 video display board.

1.2 Description of the Manual

This manual provides a discussion of the theory of operation of the
Flashwriter II, and a User's Guide describing 1) when and how to
modify the board's electronics and PROM's, 2) how to program for the
board, how to adjust the TV monitor, and how to connect the board to
keyboard and video. Since the board is not sold as a kit, assembly
information and parts list are not included.

Revision 2 2/7/79



Vector Graphic Flashwriter TI Board 2—1

II. THEORY OF OPERATION

A block diagram of the video display module is shown on page 4-5.
Each of the blocks is comprised of several integrated circuilts as
shown on the schematic diagram on page 4-7.

2.1 Keyboard Port

Starting with the keyboard port, U46 is an 8 bit latch which
internally stores the data from the keyboard coming through Jl1 when
the STB (pin 11) input goes low. A jumper option allows the correct
strobe polarity to be selected. U46 contains a service request flip
flop which is set by the same strobe edyge that latches the data,
causing INT to go low (pin 23). This signal can optionally be
connected to PINT on the bus (pin 73) for interrupt driven keyboard
input, or can be tested by accessing the status port. Two adjacent
ports are always occupied by the status and data with the status
being the lower one. The port address is decoded by U39 and the
associated sections of U27 and U38. A jumper allows the selection
of port addresses from 0 and 1 to E and F. {Each pair of ports
refers to status and data, respectively.) Signals INPS and INPD
enable tristate bus drivers U45 and U2l to gate the INT signal and
data onto the bus at the appropriate time. Both inverted and
non-inverted status are available, for keyboard drivers using
different conventions. The vertical blanking signal is also
available, from the status port, for use as a 60Hz clock signal, or
for synchronizing data transfers with the vertical retrace.

2.2 Horizontal Sync Circuitry

The timing for the characters, horizontal blanking and horizontal
sync pulse is provided by Ul5, U29, U3 and Ul. A crystal oscillator
at 14.318 MHz provides the clock for all the signals. This is the
frequency at which the individual dots making up the characters are
displayed. Ul5 divides this clock by 8 to gyenerate a character
clock output every time a new character is to be displayed. This
signal is further divided by U29 and U3 to generate a horizontal
period of 63.69 micro-seconds. The outputs HO-H6 are binary outputs
representing the 80 character positions per line. H7 goes high at
the end of the displayed line of characters, and is used as the
horizontal blanking signal. At the count of 207, decoded by U2 pin
8, the counter string is preset to the value of 94 and starts
counting over again. This signal also triggers Ul, a dual one-shot
to generate a horizontal sync pulse. The delay of this pulse can be

varieg by the horizontal position potentiometer to allow centering
the display on the TV screen.

Revision 1 1/720/79



2=-2 Vector Graphic Flashwriter ITI Board

2.3 Vertical Sync Circuitry

The vertical sync counters U6, U4 and U5 are clocked by the
horizontal sync pulse from Ul pin 5 to produce a count from O to
261. Each row of characters occupies 10 scan lines. U6 is a decade
counter, so it generates a terminal count (TC) every 10 lines. The
displayed characters occupy 240 lines, and Ul9 pin 12 goes low at
the count of 240 to blank the display. A vertical sync pulse is
generated by a section of U5 and U20 pin 1 which is 2 lines long,
from 240 to 242. This 1is slightly shorter than a standard TV sync
signal, and produces a minimum disturbance to the horizontal sync of
the TV. The video output remains blanked until the counters are
preset to 0 at the count of 261 for a total of 262 scan lines.

2.4 Memory Address Multiplexer

The on board memory is multiplexed between the CPU and the sync
circuitry. This is done using tristate drivers U40, U41l, U28 and
the tristate outputs of Ul6. Thus when the CPU addresses memory,
the address bus signals drive the memory address inputs, and while
the characters are displayed on the screen, the address inputs are
generated by the sync circuitry. One complication is that since 80
is not a binary power, there is not a convenient separation of
horizontal and vertical address inputs. 80 is divisible by 16, so
the least significant 4 bits from U29 are applied directly to the
memory address inputs. The remaining 3 horizontal counter outputs
H4-H6 and the vertical sync signals V0~V4 are mapped into 7 bits
using a 256 x 8 ROM Ulé. This effectively maps the displayed
characters in a linear fashion into the 2K of address space occupied
by the memory. Since 80 X 24 = 1920, there are 128 locations in RAM
that are not displayed on the screen.

If the memory is addressed by the CPU, it will not be able to
generate the proper output to be displayed on the screen. This
would cause undesirable glitches, or flashes of light on the screen
as the display was being written into. To prevent this, access is
inhibited by the CPU except during the horizontal retrace interval.
Ul2 provides the necessary arbitration and pulls DPRDY (pin 72) low
te put the CPU in a walt state until it can access the memory. Two
sections of Ul2 provide delays to ensure that control is transferred
properly. UlZ pin 13 provides a delay to ensure that the CPU has
finished its current memory access cycle, and Ul2 provides a similar
delay to ensure that the memory access time is satisfied before the
CPU proceeds. The data bus is buffered by U44 and U33.

2.5 Memory Latch

The combined access time of the memory and the character generator
ROM exceeds the character period of 558 ns. Thus the data is
"pipelined" using U34 and U35 to latch the memory data. This

Revision 1 1/30/79



Vector Graphic Flashwriter T1 Board 2-3

provides 558 ns access time for both the RAM and character
generator. The output of U34, U35 is delayed by one character clock
period from the sync counter outputs, while the data strobed into
the dot shift register U8 is delayed two character clocks. To
compensate for this delay, it is necessary to delay the horizontal
blanking signal also. This is done using sections of U35, and the

output of pin 12 is H Blank DLD, the delayed horizontal blanking
signal.

2.6 Character Generator and Shift Register

The dot patterns for each character are generated by U22 and U23.
The 8 bit output from these user programmable EPROMs is supplied in
parallel to U8 which shifts the dots out at the high dot clock
{(14.318 MHz) rate. The addressing of U22, 23 is arranged so that
there are several options as far as the ROMs are concerned. U22
generates the top 8 lines of each character cell. 1If only upper
case characters are used with no descenders, this is the only ROM
required. For the descenders of lower case characters and graphic
symbols, a second ROM is required (U23) which generates the bottom
two lines of each character cell. If in addition, a full 256
characters are used, U22 is replaced with a TMS 2716. TFor the 128
character ASCII character set, the most significant memory bit is
not required. This is normally jumpered to U7 pin 12 to control the
reverse video. If the 256 character set 1is used, this bit is
connected to U22 pin 20 to select the upper half of the ROM. More
information on this subject is provided in the User's Guide, Section
IIT of this manual.

2.7 Video Combiner

The horizontal and vertical sync signals are available at J2 pin 4,5
for monitors such as the Ball Brothers TV 120 used in the Vector
Graphic Mindless Terminal which reguire separate sync and video.
Ul9 pin 8 is the combined video and blanking signal which is
available at J2 pin 3 with the proper polarity for the Mindless
Terminal. The sync signals and video are combined in the circuitry
associated with Ul0, and are available at J2 pin 1. The horizontal
and vertical sync are first combined in U7 and then summed with the
video using the open collector outputs of Ul0 and the resistive
neiwork. The resistor values have been chosen to give the proper
sync and video amplitudes and to provide a 75 ohm source impedance
to drive a terminated video cable. Very good video rise and fall
times are obtained with this circuit. 1In order toc compensate for
the limited bandwidth of most TV monitors, some high frequency
preemphasis is provided by the 470 pf capacitor shunting the 100 ohm
output resistor. If the video display is not satisfactory, it may
be improved by changing this value.

Revision 1 1/306/79



2-4 Vector Graphic Flashwriter II Board

2.8 Monitor ROM Circuit

A socket is provided for a 2708/2716 ROM to be used as a monitor
and/or video driver. U26 selects both the address for the video
memory RAM and also the ROM with jumper options every 2K in the
upper 16K of memory. A Jump on Reset flip flop consisting of U9
sections has two functions: 1) to disable RAM after the system is
powered up or reset; 2) to enable the on-board Monitor ROM at
address 0. If the first three instructions of the ROM are JMP XX03,
where XX00 is the normal ROM address, then when the system 1is
powered on or the reset key is depressed, these instructions will be
executed, causing the CPU to continue executing with the 4th byte of
the ROM. After the jump takes place, the circuitry automatically
resets the flip flop and restores normal operation of the RAM.
Circuitry is also provided to generate MWRITE, a signal produced in
some computers by the front panel. This is not required in Vector
Graphic equipment as it is generated by the 2-80 CPU board.

Revision 1 1/30/79
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3-2 Vaotor Graphic Flashwriter IT Board

TMS 2716 2K x 8 PROM or eguivalent for U22, and 2708 for U23. The
data is organized in the same way as with a 128 character set,
except that 256, instead of 128, consecutive addresses contain the
first lines of all the characters, and so on for each line in the
character matrices. With a 256 character set, you sacrifice the use
of reverse video, because all 8 bits of each byte are used to
designate the character. Vector Graphic will also create the PROM's
for you for a 256 character set, for an appropriate fee. Use both
of the blank character forms found on pages 4-3 and 4-4 when sending
your character set to Vector Graphic, putting the first 128
characters on the first page, and the second 128 characters on the
second page.

The board is shipped jumpered for a 128 character set. Jumpers must
be changed as follows for a 256 character set.

128 character set 256 character set

Area I 2 -1 Cut 2 - 1
Area B 2 - 4 2 - 1
3 -1 3 - 4

Cut 2 - 4

Cut 3 - 1
Area E 1 -3 1 -3

2 - 5 Cut 2 - 5
2 - 4

3.1.2 Changing the Address of the Video Memory

2K of RAM are provided on-board for storage of the current screen
image. Since the screen contains only 1920 character locations, the
last 128 bytes of this RAM is available for any other purpose. The
board 1is shipped with this RAM addressed at D000. Since the Vector
Graphic Extended Systems Monitor assumes this location, do not
change it if you are using the video driver in this Monitor, unless
you are willing to modify the Monitor on PROM. If you do want to
change the address of video memory, a jumper must be changed in Area
F. The jumper which determines the address of the RAM goes from pad
2 to one of the 8 pads below it. Each of the 8 pads corresponds to
one address, as indicated in the diagram below. Cut the existing
jumper and install a new one as required.

ol @3 cCcooo0
e4 cgo0o0
»2 o5 DooO

8® DB8OO
F e’ E000
o8 E 800
e’ Foo00
e10 fgoo
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3.1.3 Putting a Monitor PROM on the Board

The Flashwriter II bgard ig not shipped with a Monitor PROM on the
board. However, socket U42 is available for either a 1K 2708 or a
2K 2716 PRCH nhoiding a Monitor and/or video driver. This program can
be one of the Voctor Graphic Monitors (see section 3.2.1) or one you
have writter seif {sec section 3.2.2.) {Note that in Vector
Graphic conpainog ¢ Monitor PROM resides on the 12K PROM/RAM
board.) LE oy install a Monitor PROM on the Flashwriter board
in U42, it wi.i iuaction if the board is properly jumpered. Refer
to sections *...+. ‘.i.%, and 3.1.6.

3.1.4 Addir- i <l the Monitor PROM on the Board

If you choosze i¢ usc the socket provided on the board for a Monitor
and/or Video | PROF, you must put a jumper in Area F to specify
the address : PROM. The jumper goes from pad 1 to one of the
8 pads below favn of the 8 pads corresponds to one address, as
indicated imn agram in section 3.1.2. Obviously, you cannot
use the sams »i memory that is used for the on-board RAM.

3.1.5 Spec.iyviig whether Monitor PROM on Board is 2708 or 2716

If you chooss -2 use the socket provided on the board for a Monitor
and/or video © PROM, the chip used can be either a 1K or 2K
chip, i.e. & oy 2716 respectively. The board is shipped to
accept a 1K s, o determined by the jumpers in Area D. In order
to use a 271i€ ruGM, cut the jumpers from 1 - 4 and from 2 - 3 and
replace with o junper from 1 - 3 and a jumper from 4 to Area M.
{There is oniy oune nad 1o Area M.)

3.1.6 Enabling J..; ©n Reset

At this time, the f.zchwriter IT board is not shipped with a Monitor
PROM, and thercior - .+ not responsible for Jump-on-Reset. If you
install a TRUL o ceard, you will want to enable Jump-on—-Reset.
If this is enatloo, wioen the operator powers on the system or
depresses tn. fiont wanel renet switch, the CPU will automatically
read the first 3 bLytes ol the Monitor PROM on the board. Thus, the
first three bLytes of “he ¥Monitor PROM must be a jump to some other
address in memwry. Usually this address is simply the next address
on the same PRM, namely the peyinning address of the PROM plus 3.

In order to enable Jump on Reset, install a jumper in Area C from 1
- 2, and in Area K {rom 1 - Z. If you are writing your own Monitor
PROM, then tn: procrasm which begins at the 4th byte of the PROM must
be an appropriaste response o the reset.

hevision 1 1740,
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3.1.7 Changing the Keyboard Port Address

Mormally the keyboard is accessed through ports 00 and 01 (status
and data, respectively). You can change this to any consecutive
pair of ports up to OE and OF. This is done by changing the jumper
in Area J. Cut the existing jumper. Then, install a jumper from
pad 1 to the pad correspcnding to the desired port address, as
illustrated below.

! ﬁ‘l
2 0001
3 0203
@4 04,05
f 3 25 0607
< @6 0809
i e/ O0AOB
; 8 0coD
g @7 OEOF

3.1.8 Changing the Polarity of Vertical Sync Signal

The board is shipped to output an inverted vertical sync signal, as
required by the Vzgtoor Graphic Mindless Terminal. If you are using
a video monicor which requires a non-inverted vertical sync signal,
then cut the jumper ir Area A from 1 - 2, and install a jumper from
1 - 3.

The compczite 5~1080 =zignal MWRITE is produced by the Vector Graphic
Z-80 CPU board. 1In ohther computers, 1t is produced by the front
panel. If your computer does not generate MWRITE, then you will
need it in order to write to memory. The Flashwriter II board will
generate it 1f you place a jumper in area G, from 1 - 2.

3.1.1¢C Changing the Polarity of the Keyboard Strobe

There are 4 common types of strobes generated by keyboards to
indicate that a key has been depressed, as illustrated below:

Revision 1 1/34/79
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DATA AVAILABLE AT ¥}

' { Y '

The first type is the one used by the keyboard on the Vector Graphic
Mindless Terminal. Both it and the fourth type require that the key
data be strobed into the Flashwriter keyboard latch on the rising
edge of the strobe.. The Flashwriter 1I board is shipped to strobe
the data into the latch on the rising edge. On the other hand, if
your keyboard generates the second or third type of strobe, cut the
jumper in Area H.

3.1.11 Using Interrupt Driven Software

If you want the keyboard to generate an interrupt whenever a key is
depressed, put a jumper in Area L from 1 - 2. If this jumper is not
in place, then keyboard data can only be obtained by polling the
status port. (See section 3.2}).

3.1.12 Supplving a Keyboard with a Negative Voltage Power Supply

If you have a keyboard which requires a negative voltage power
supply in addition to the +5V, and you are technically oriented,

then there are pads in Area N of the board to install a zener
regulated power supply. The circuit diagram on the left, below,
will be completed if you insert the correct resistor and zener in
Area N, as shown on the right, below.

i——t—— fpro— ——— pees—

[16V>—AAN < -9 AREA

R Z

RZ

The zener voltage will depend on the keybard requirements if it is
needed at all, and the resister should be selected to bias the zener
with at least 10 mA of current in addition to the current required
by the keyboard. For example, with a keyboard requiring 10 mA of
current at -6V, the zener could be a IN752A (5.6V) and the resistor
could be 10/.02 = 500 ohms (470 nominal). The zZener power
dissipation would be 60 mw and the resistor dissipation would be 200
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mw. Use a 1/2 watt resistor to allow for higher supply voltages.

5.1.13 Using a Brare ¥uy on the Keyboard for Reset

If your keyboard has an extra key not connected to the keyboard
encoder loglc it can be used to reset the system, as an alternate
to the reset Xey on the front panel, This is not possible with the
Vector Graphic Mindiqu erminal., Simply connect the key so that

T
when it 1is depr 85 it grounds pin 11 of J1, the keyboard socket.
See section 3.4.3 Fa a diagram of J1.

This pin is connected ©o pin 75 on the bus (PRESET). When the line

is grounded by depressing the key, the jump-on-reset circuit on this
or another board will enable the Monitor PROM on the same board.

3.1.14 Aecessiang the 50 Hz Vertical Blanking Signal

Bit 5 of the

[9eN

nput 3tatus port is low during vertical retrace.

3.2 Programming for the Flashwriter II Board

3.2.1 Vecteor Graphic Extended Systems Monitor 3 EV-II

By far the most convenient way to use the Flashwriter II board is
through the use of the Vector Graphic Extended Systems Monitor,
Version 3, Option EV~-II or CV-II. This program comes on a PROM to
be installed in position 8 on the Vector Graphic 12K PROM/RAM board.
The Monitor is NOT automatically included with any order of the
Flashwriter [I board, znd therefore must be ordered as a separate
item. If you are upgrading a system from a Flashwriter I board, the
Extended System Monitnr used for that board will not work with
Flashwriter II. You must order Monitor 3.

In contrast with earlier Vector Graphic Monitors, the video driver
in Monitor Version 3 allows you to write anywhere on the scrcen,
either by moving the cursor from the keyboard or entering X,Y
coordinates from an assembly language or BASIC program. (BASIC must
have POKE, as does M,B&4SIC nrovided with Vector Graphic Systems.)
It also allows vou to ﬁogglv reverse video from program or keyboard,
and offers several less zignificant additional features, Both
Monitor Version 3 angc = ”ler versions contain keyboard input
routines., Option ZV~IT interfaces to parallel keyboards, while
Option CV-I1 dinterfacas Lo serial keyboards as on printing

i
3y

d‘ "4 ou
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terminals.

In addition to the video driver, and keyboard input routines, the
Version 3 Monitor offers a wide range of useful utility programs,
ineluding ASCII Dump, Hex Dump, Jump to Micropolis Bootstrap Loader
(D800), Compare Blocks of Memory, Jump to Extension PROM (CU400 - the
start of MZ0OS or a user written PROM), Find Two Bytes, Go To and
Execute, Input from a Port, Jump to Loaded DOS (jumps to the
warmstart location of MZ0S or MDOS, whichever is running), Jump to
0000, Move Memory Block, Non-destructive Memory Test, Qutput to
Port, Accessing Program Memory (for displaying and changing
consecutive addresses), Compute Checksum, Jump to DCO0O, Search for
Single Byte, Test Memory, Jump to 2A00, Wide Screen ASCII Dump,
Exchange Memory Blocks, Keyboard Echo, and Zero or Fill Memory.
These routines are accessed when the Monitor Executive routine is
running, as indicated by the Monitor prompt ¥,

Version 3 of the Monitor contains several methods of displaying
characters. Although the documentation to the Monitor describes
these, a review here is useful. The basic technique is to call the
video driver (CALL C006) with the desired cnaracter in the A
register., This is sometimes called "sending" a character to the
driver, This is the method used by all Vector Graphic operating
system software such as MDOS and MZ0S to display characters. By
itself, this can only be used to display normal alphanumeric
characters, those with codes between 20 and 7F (Hex). (The driver
converts the codes higher than 7F to the corresponding code from 00
to 7F, by changing the 8th bit from 1 to 0.) Then, only the codes
between 20 and 7F are displayed. Any code between 00 and 1F 1is

interpreted as a command rather than a character, or if not a valid
command, then ignored.

How then are graphics characters displayed? To get around the above
resrictions in order to print characters outside the range 20 to TF,
first put the character you want to print in the B register, then
put Hex 05 in the A register, and then call the video driver at
C006. If the character is from 80 to FF, then it will be displayed
in reverse video if your board is jumpered for reverse video as
shipped. If not jumpered for reverse video and you are using a 256
character set, then codes 80 to FF will produce whatever characters
are specified in the character generator PROM (see section 3.1.1.)
If the character is from 00 to 1F, the corresponding graphics
character will be displayed, or whatever other character is stored
in the character PROM if you have created your own character set.
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ravters Without Using the Vector Graphic

coroesn 1fF you are bypassing the Vector Graphic
piocr wideo driver, or writing your own video

momewhere on the screen, simply write the
into the appropriate RAM location, using
11 board. Unless you have changed the
z2scribed in section 3.1.2, it is the 2K
ince the screen is 88 x 24, the last 128
rot used. The first locatlon of this RAM
teft-hand corner of the screen, and
: across the screen from left to right,
the next line down at the end of each

shipped, the characters which will be
code are shown on the diagrams on pages 4-1
z2¢#cial graphics characters which you can
s such as pictures or large letters. Note
7 349 to 9F are reverse video versions of
iiarily, if you display a character having
will be the reverse video version of normal
f:om 20 to TF. (This assumes that the board
- viden, as shipped.) As explained in 3.1.1,
:ha acters to replace those supplied wzth

ey g
S ks O

ot

BN R

i =~

If you are writing vyour own Monitor program, including a video
driver, you can if you :hoose install this PROM on the Flashwriter
Board. The soccket 13 labelled U42 on the board. If you do this,
yvou should refer to ections 3.1.3, 3.1.4, and 3.1.5 in order to

O
make appropriate hardware modifications if necessary.

3.2.3 Producing Revetrse Video

This section spea.flrally covers reverse video, even though it has
been discussead in nrecading sections. Reverse video refers to
dlsplag*ng a character in black, on a white background. This
section is only rche»unt if the Flashwriter Board is jumpered for

reverse video, asg shipped from Vector Graphic, rather than for a 256
character set, (Ses section 3.1.1.)

The easiest way to cause reverse video is to go the Monitor
Executive routine (1f you have the Vector Graphic Monitor Version 3)
by depressing ESC on the keyboard. Then depress Control-T (CTRL and
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T keys simultaneously). Any characters displayed after that will be
in reverse video, until another Control-T is depressed.

Any character stored in the Video Memory RAM will be displayed as a
reverse video character if the 8th bit of the character is a 1.
This corresponds to Hex codes 80 to FF. If the 8th bit is 0, i.e.
codes 00 to 7F, video will be normal. In other words, if you
display a character with a code between 80 and FF, it will be the
reverse video version of the corresponding character between 00 and
7F. The chart on page 4-1 shows characters corresponding to 00 to
7F (Hex). On page 4-2 a number of additional graphics characters
are shown having codes from 80 to 9F (Hex). Notice that the
graphics characters from 80 to 9F are reverse video versions of
those from 00 to 1F. In the same way, if you store in video RAM the
codes beyond 9F, that is AO0 to FF, they will be displayed as the
reverse video versions of the normal ASCII characters, having codes
20 to 7F.

There are three ways to store the reverse video characters in video
memory. First, you can create the appropriate 8 bit code in a
program and then store it in video RAM. For the second and third
methods you must have the Vector Graphic Monitor Version 3.

As the second method, you can send the character Control-T (14 Hex)
to the video driver. This is how the method given in the first
paragraph of this section works. Control-T toggles reverse video,
so that any characters sent after it, assuming they are in the
displayable range, i.e. between 20 and 7F, will be displayed in
reverse video {(i.e. the driver will set the 8th bit.) The
Control-T itself will not be displayed.

(Sending a character to the video driver means putting the code in
the A register and calling C006. The Monitor Executive routine, and
M.BASIC and MDOS do this automatically when displaying a character
on the screen, so that all you have to do is cause the character to
be displayed in any way available. For example, since the Monitor
Executive echoes characters as they are entered, just depress
Control-T on the keyboard after the Monitor prompt * in order to
toggle reverse video. In contrast, the MZ0S8 executive will pass
Control-T (and all other Control characters) only if it is the first
character of a line. The CP/M executive will nct pass it at all, so

that you cannot send a control-T from the keyboard under the CP/M
executive.

Third, you can send the character Control-E (05 Hex) to the video
driver. Following this, you can put any character code in register
B and call C006, and the code will be displayed. 1If it is in the
range 80 to FF, then it will be reverse video because the 8th bit is
set in these codes. Refer to the Monitor documentation for more
discussion of Monitor commands.
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3.2.4 Determining Whether a Character is in the Keyboard Buffer

This section is of concern if you are not using the keyboard input
routine in the Vector Graphic Monitor. Bit 6 of the status port
(usually port 00, unless the board is jumpered as described in
section 3.1.6) is high and bit 0 is low when a character 1is
available in the data port. You can test either one of these bits.
When the test is successful, simply input the data from the data
port (data port = status port + 1}.

3.2.5 Accessing the Vertical Blanking Signal

For programmers interested in accessing the vertical blanking
signal, bit 5 of the status port is low during vertical retrace and
high at all other times.

3.3 Adjusting Your TV Monitor

If your monitor is the Mindless Terminal from Vector Graphic, then
refer to the handbook for the Mindless Terminal instead of this
section.

The FLASHWRITER is designed to utilize every line of the TV raster
(picture). Therefore, some adjustment of the TV monitor is usually
required to make all of the characters visible on the screen. Other
adjustments may also be necessary. Most monitors have the following
controls, either at the rear of the set, or as in the case of the
Hitachi, inside the back panel. Often times an insulated screw
driver is necessary to turn the controls.

1. HEIGHT - controls the amplitude of the vertical
deflection.

2. VERTICAL LINEARITY - controls the line spacing
usually at the top of the picture.

3. WIDTH - controls the amplitude of the horizontal
deflection.

4. CENTERING - controls the positioning of the raster
on the tube.

5. HORIZONTAL HOLD - sets the frequency of the
horizontal oscillator.

6. VERTICAL HOLD - sets the frequency ocf the vertical
oscillator,

7. BRIGHTNESS - sets the background picture
brightness.

8. CONTRAST - sets the video amplifier gain.

Begin the adjustment of the set with the HEIGHT and VERTICAL

linearity. Fill the screen with a pattern of characters. (I you
are using the Vector Graphic Extended Systems Monitor, then enter 2

Revision 1 1/30/79
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STERELS 30 following the Monltor promwpt. The missing character in
the rom line deg normal - it iz the cursoyr locstion.) Adjust the
VETL control. which is usually at the rear ¢f the set, until all
the fir on the screen with an edeguate margin on top and
pot wketbev the top line of characters 1s exactly the
S En the bettom line., 1f it is nect, adjust the VERTICAL
LIN Iountil it is. These controls tend to interact to
SO al aojuStmeﬂts back and forth may be necessary
unt ~§justn¢r“ iz obtained. Do not be concerned if
the ly centered £rom top to bottom. The
HOR? now be adijusted sc¢ that the control is in the
ce ~ver which the dispiay is in sync, i.e., no
ch en. Yor some types of displays, this may be
ok T . At this point, the horizontal position
con itsyr Board should be adjusted so that the rows
of ered on the screen horizontally. This control
ig entiometeyr or. the upper left hand corner of
the

have satisfactorily adjusted your
tendéd off the sides of the display, it
WIDTH ceontrol. Some newer sets do
you are electronically oriented, you
1 can install a checke in series with
. Local radioc~TV stores may be able
iz necessary, or it is possible to
iron form on a cut-and-try basis.
ightly increase the high voltage if the

Aft L zy 1s nect exactly centered, it may be
des centering rings on the deflection yoke. On
the ion voke are two metal rings with tabs
rrot e These rings are magnetized, and by rotating
ther the <digplay can be shifted in any direction up
to 1

The nr BERIGHTNESES and CONTRAST should be so that the
bac carely blacked out or slightly grey, while the
cha pragnt encugh.  Too mich contrast will result in
exnc un the lef:c edgyes of the characters, or “"hot
S

3.4 Connecting the Board to the Video Display and the Keyboard

This section is only relevent if the board is purchased as a

separate item, not already integrated into a computer at the
factory.

eX cennector, called J2, jutting from the top left

The 6-pin mol ile
the board is used te connect the board to the video

corner of
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display. The pins are numberd 1 to 6 from the left. Pin 1 is
composite video, pin 2 is ground, pin 3 is TTL video, pin 4 is
horizontal sync, and pin 5 is vertical sync. Accompanying the board
in the same shipping container, you will find a small enevelope
containing one 6-socket molex connector, and 6 small pins that
insert into it, ©Solder the wires of a cable of your choice onto as
many pins as you need. Then, insert these pins into the sockets

corresponding to the pins on J2 which you require, as described in
sections 3.4.1 and 3.4.2,

As an alternate toc using the enclosed 6-socket connector and
assembling your own cable, Vector Graphic supplies two cables
factory assembled, which you can use if one or the other meets your
needs. They are described in sections 3.4.1 and 3.4.2.

3.4.1 Connecting a Video Display Requiring Separate Sync and

Access pins 2, 3, 4, and 5 of J2.

The cable supplied with the Vector Graphic Mindless Terminal comes
with an appropriate socket attached. If you have ordered the Vector
Graphic Mindless Terminal, then this cable will be enclosed with it.
Use of this cable is described in the Mindless Terminal manual. You
may discard the socket and insertable pins accompanying the
Flashwriter II board.

3.4.2 Connecting a Video Display Requring Combined Sync and Video

Access pins 1 and 2 of J2. If you are using a monitor having a
coaxial cable, you will probably want to assemble a cable having a
compatable socket at one end, and install it in the rear of your

computer, with the othler end connected to J2 of the Flashwri%er
Board.

You can order from Vector Graphic a cable equiped with a 2-socket
molex connector at one end and a BNC (circular) socket at the other
end which can pbe installed in the rear panel of a computer. When
ordering, refer to it as the "VBC" cable. Vector Graphic computers
have cutouts at the rear which are the right size for this socket.
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3.4.3 Connecting a Keyboard

The keyboard is connected via a 24-pin dip plug to socket J1 on the
right side of the board. The following diagram shows the pin
assignments:

] 24 VCC (+5V)

2 23

3 22

4 21

5 20 DATA 5

6 I 19 DATA 8
DATA 1 7 18
DATA 3 8 17 DATA 2
-V (OPT) 9 16 DATA 7

10 15 DATA 6
PRESET 11 14 DATA 4
STROBE 12 13 GND

(24 PIN DIP)
KEYBOARD 1/0 CONNECTOR

The cable shipped with the Vector Graphic Mindless Terminal has a
properly wired 24-pin dip plug already attached. Simply plug it in.
The use of pins 9 and 11 are discussed in sections 3.1.12 and
3.1.13.
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PAGE 1 PAGE 2

shMY EOOO =  BASE 03] OEOVOH ;ASSEMBLY ADDRESS EOOF ¢

N BOOO = PR 01 0E0000 | PHOM/RAM. ADDRESS FODY¥ ¢ TABLE OF COMMANDS FOR USART

U0 LIK MG EOOP 00000040  INI'TAILE o8 0,0,0,4011,0CEH, 2711

BT ARARAMANAANAARAARARNAARANARNANRANAARARARARKARAARANR £013 CE27

W » . EQIS .

PR - VECPOR M2 MONITOR - VERSION 4.2 . E01S 3IDOF¥ INIT had LXI SP,SITR s INDP STACK
HUQ » R, S, HAKP  7/16/79 MODIFIED 6/1/80 . u, | . EC18 CD2FEN CALL ESCAPE sDUMP LATCU
OO » ' * EOIB AP XRA A

AR Y BAAARAINRARRANDRRARAARARRRRARAAAMANARAARKAARRNERASAR EOIC J2EAFP STA XYFLAG

IS Y * EQIP 3210eF STA pBUsyY 1CLEAR CONTROLLER FLAG
0000 * SYSTEM BQUATES E022 * INITIALIZE USART'S AT PORTS 3,5,7
BRI 0000 = OONS BOU ] JCONS STATUS PRT ~ N E022 0R03 MW c,3 $STARTING PORI
o0d 0001 = (DD 0a 1 ;OONS DATA PORT - EQ24 0606 IRLLO0P MVl B,6 sNO OF QUMMANDS
QUG 0040 =  FDA ;e ) 4001 ;RECEIVE FLAG E026 210FE0 IXI H, INITABLE
008 0000 = 51101 H 0 $STATUS POLARITY E029 EDB) iR - $8LOCK Qureur
JUdQ FrO = 8P jos M PRiOIFDON 3STACK POINTER E028 OC INR c
D00 FBOO =[BT 301] OEB00 JOUALSTOR BOOTSTRAP E02C OC © IR c

S EB02 = M3nOOT B 0e8024 sHEGASTOR DDOTSTRAP EO02D 79 MN AL

UGG EBOC = PLIXOT U CESOCH $FLOBPY BOOTSTRAP EQ2E FEOS 1 9 s00 3 KORTS
OO FFIQ = DOUSY e t) OFF10I1 JCONTROLLER BOSY E030 20F2 Tz INILOOP
shua . . E032 * PATCH RST 7

3000 MAAANONANNGARNRLN COMMAND FOIMAT *A%Aadasausssisnnes E032 38C3 MV A,0C31 §JUMP
3009 a A SS58 FFFP ASCLI DUMP OF MAMORY " E034 323800 3!1& 38H IRST 7
2000 "B LJUMP TO POOTSTRAP LOADER . E037 21CE6 X1 H, DOMPREGS
jalaliti » C SSSS FFFF OCCC QOMPARE BLOCKS " E03A 223900 siLo 9

nooe * D SS55 FFFF DUMP MEMORY IN HEX & ASCII . EOD * DISPLAY SIGN (N
DY ¢ E EXTEWAL OOMHMUNICATIONS . E03D CDCFE4 CALL  SIGN
BINHN] 1] F SS5S8 FPFF D DD TWO BYTE SEARCH [ E040 * CLEAR BREAKPOINT
8009 . G 5858 O TO AD EXEQTE " E040 2AE7FP CLRBRK [HLD BKPTLAOC
000y N H JUMP TO IIICH RAM AT FCOO . E043 11E9FP IXT . D, BREODNE
ouGa . 1 PP INPUP FROM POKT . E046 EDSIEIPF SDED BKPTLOC
0000 L J RMP TO XS . L EQ4A 1A LDAX D
00 . K LiLL SET A BREAKPOINT ¢ . EQ048 77 MoV M,A i
3000 . L JUMP TO LOW RAM AT O . EOAC 3ipore START X1 SP,SPTR JINITIALIZE STACK
aaoo ] M 5S5S FFFF DDOD MWE BLOCK ] EQ4P 210000 IXI H,PAGE $FULL SCREFN SCROLL,
00D . N HOM DESTHUCTIVE MEMORY TEST . EN52 220FFF SHID TOS(N
{H0T * O PP DD QUIPUT 10 PORT * EO0S5 CD2DES CALL PROMPT
o0de P LLLL PROGRAM MAMORY N EQS8 CD2PEY KEYPOL CALL  ESCAPE SREAD KEYHOAD
] *  ( SS55 PFFF QUMPUTE QIBLKSUM . £050 2ara JR2 KEYROL
oudo . R DUMP 2-80 REGISTEIS " EQ5D B6SP MI 221) JUPPER AND [/ WER
0000 * 5 5S35 FPRF DD SEARCH FOR SINGLE BYYE . o EOSF 214CE0 X1 1, START
0000 * T SSS5 FFEP TEST MODRY . 5 8062 E5 pse n
D00 . U JUMP TO USER AREA AT 2800 . E063 FEO4 ) 24 § ‘D'-64
0000 . V BOOr FROM B INOI DISK ] EQ65 CCIBE} cz VIiteo FECHO CLEARSN
3000 . W HOOT WINOQIESTER DISK " E068 FEA4Y Pl ‘At
Q100 * X 885§ FFEF 'nuuo EXCHANGE BLOCK . £06A 08 RC 100 SLL
GO0G * Y KEYBOARD PO . L] Elgg FESB (o234 058t {00 [AIGE
D000 . 2 §858 B . . M . E )] RIC [
6o nunuu:‘iaftt‘f.e?.ﬁyn?:aﬂ?u’?ﬁ?'ﬁ-nnnnuu E0GE 21F9ED LX1 H,CHOTB + TE1
HIgin ] : : EO71 PS pusH PoSW
8000 oG BASE £072 87 D A
£oon * UMP TAILE OF BNTRY POLNIS E073 85 DL
E00O Cit5E0 HNET e INET JINIPIALIZE ALL EO74 6F v L.A
£0BY CIKEL REYIST Jup KEYSTAT ITEST KEYROARD £075 Se v EM
E0N6 CHIET KEYPATA ane COMVERT  TNPUP KEYDOAID £076 23 - nu n
RUUY CY I ) cier P VIO FOUTPUT ‘IO SCREEN E077 56 L D,M

EOOC CIFEL ESC JMP ESCAPE sKEYEOAKD [NPUT EG78 EB ‘ xa.



EO79
FOTA
Eu78
£078
q
EQIF
o181
¥08)
£085
ENA7
F089
EQ8D
£ogn
EO8QF
E091
E09)
ENys
£097
£099
£090
EOQ9D
FO9F
FOA1L
EOA)
EOAS
EOA?
EOA9
FOAR
EOAD
EQAP
EOAR
EOAP
E0AF
EON32
EONG
EOBY
EORN
Ronc
EOND
E0BD
EOonp
EOHD
EONF
EOC2
EQCS
EQC?
FQCA
EUQ)
EOCF
EODO
(X R
EMN2
EOD3
0
E0DS
EONG
E0N9

1

F1
(2]

J4ES
OCED,
E2F2
DAES
(o) >4
0SE3}
AFEQ
56F2
53E)
96E1
B2E7
62E2
96E2
BFE2
65F)
0SF6
19F.\
BCE6
12F)
CIE1
472
00€e8
02€8
A7E2
AEFI1
6EE2

QXC4E4
474r2054
4FA0
CDINED
En

E9

0R04
210000
Q2rel
FE:20
CAFSE0
EDRO
38F)
29

29
29
85
6F
o
C2C2k0
[>]

4 QOMMAND TADLE
[0 4 0411

»
AA* EXECUTE THE
-

EXeC

(2

EEYEPYRFYITLEIIEEIEEILRERR 33

:

CALL
bTH

CALL
Xae.
PCHL

444 CONVERT UP TO 4 HEX
*

ANEX
NIED
ME1

IXI

XAG

PSW

WASCT I
FLIOOT
COMPR
HEXRUL
EXTOOM
FIND
EXEC
RAM
PINPT
WARM
SETBRK
LOAM
HVFB
NMr
FouTP
PROGRAM
ks
DREGS
SROH
THEM
USER
NSpOOT
MSDOOT
EXQIG
FCHO
ZEROM

AT THE ADDRESS *#*

PTSTNG
‘™ T0 '

ANEX

DIGITS TO BIN

C,4
n,0
ESCAPE
L I )
SPOOVR
HEX
AIEI

H

n'

)

H

L

LA

c

AIEL

JREAD ADD FROM KB

3 JUMP TO IT

JOOUNT OF 4 DIGITS
316 BIT ZERO

$SPACE?
JCHECK VALUE

JMULT H*16

14 DIGITS?
JKEEP RFEADING

EODA 3E20
EODC CD7BE)
EODF JEOD
EOE! CDOCED
EOE4 JEOA
EOE6 18F4
EOED

EOE8 (7BE)
EOEB 18FC
EOED

EOED

EOED FE30
EOEF D8
EOF0 FEJA
E0F2 3809
EOF4 EG5F
EOF6 FE41
EOF8 D8
EOF9 FEA7
EOFB JF
EQFC D8
EOFD CDTBE}
E100 D630
E102 FEOA
E104 3802
E106 D607
E108 A7
E109 C9
E10A

E10A

E10A 0E02
E10C 1881
E108

E108

E10E CDODEO
E111 18AA
CIER

E113

E113

E113 D2FEI
E116 28FB
E118 FE60
E11A 38C0
E11C E65F
EVIE 188C
E120

E120 CD2FEI
F123 FE20
E125 CO
E126 (H2FET
E129 FE20
E128 C226E1
FI12E C9
E12P

E12F XEI
€132 C8
E133 OMIE

SPCE MVT A, 204
PTCN JMp VIDEO
CRLF Mv1 A, 00
CALL  PTON
M1 A, 0N
- JR PTON
* .
SPOWVR CALL  VIDEO
JR SPCE-1
»
# OQIECK FOR INEX VALUE, CONVERT
TEX crl on
, K
L e
JRC N
NI 5
crl At
RC
CP1 'G!
ac
: RC
NUM CALL  VIDEO
Ul 48
crPI 10
JRC ALFA
1) 7
ALFA 0 N A
RET
*
* READ 2 DIGITS FROM TIHE QONSOLE
NIE2 MV1 c,2
JR ARED
»
* SHORT ROUTINE TO SAVE (DDE
TAHEX CALL  AHEX
JR NIEX

#4% READ FROM CONSOLE TO REG A 44+
*

ROCN CALL
JRZ
CP1
JRC
MANI
JR
PAUSE CALL
crl
Wz
CALL
. CPI
JNZ
RET

M00P

CMNLL,
Rz

FSCAPE-

v

ESCAPE
FOCH
601
PTON
SFH
PTCN

ESCAPE
200

ESCAPE
20t
PLOCP

KEYSTAT

ORVERT

PAGE, 4
1PRINT SPACE

sPRINT CR

$<0
19

JUPPER & [(WER CASE
1<A

F

$ASCI1 BIAS
sDIGLT 0-10

IN.HA BIAS

;CLFAR CY
sWITH CY CLEAR

$REND KEYDOAID



el

PAGE § PAGE. 6

“y36 FEID cpl 180 ; ESCAPE EIA8 FEC3 (041 ocm

2138 CALCED Jz START R . - B1aA C20000 INZ 0 1CPM RESTART
SVIB C9 RET EIAD B9 POIL $M0S WARM START
£ . E1AE *

$1IC D00 KEYSTAT m s EIAE * KEYADARD ACHO ROUTINE

CIJE B640 AT oA E1AE COCAEA BCHO CALL PTSTNG

£140 C9 . RET . E1BI 4543484F orit C 'ECHO KEYS

Ei 4l » EI1B5 20484559

£341 * KEYBOARD CODE CONVERSION EiR9 520 ‘

E141 DBOY CONVERT Y OND JKEYOOARD DATA EIBB (2FEH 50LP CALL  ESCAPE $LOCK AT KEYIDARD
£14) ES PsH H ) i EI10E CADCYD g PTCN 1PRINT (¥ KFYPRESS
El44 CS s a . EICI 18F8 IR BOOLP JCONTINUE LOOPENG
£145 010500 X1 B, TABLEND-KTASL/2 e1C3 * .

E148 215061 X1 11, KTARL £1C3 #5% MEMORY TEST ROUTINE n4#

EV4B EDAY ooe o $COMPARE TABLE E1C3 >

E14D 2806 JRZ ND EIC3 COCAE4 ™M . CALL  PTSTNG

ET4F 23 INX fl E1C6 54455354 oTH "PEST °

E150 EAABEI JPE fe’s CONT LOCKING EICA A0

EIS3 1801} JR NFND EICB CDOEE! CALL TAHFX 1REMD ADIRFSSES
E155 7B o MV AM NEW GO0 EICE 015A5A X1 B, SASAHN JINL B,C

£156 BE7F NEND v 75H IMASK DOWN EID1 CDFDE cvan CALL  RNIM

£158 C} . POP 8 EID4 C5 msH 8 SKEEP ALL REYS
E159 Bl rOP " EID5 BS s W

EISA C9 RET : EID6 D5 mEH D

E15R * 21D7 CDFDE! ToR CALL  FNDM

£158 * THIS TABLE CAN BE EXTENDED IF DESIRED EIDA 70 v ua IWRITE IN HEH
EIS8 €150 KTARL Do oEI5DN 1l 2106 QDIFE2 CALL P

EISO FI5B o OFiISEN i1 E10E C2078} Nz TP 1REPEAT [00P
£1SF AI7E oo oA1TEN " 2IEI DV Fop D

E18Y BISC Do oBISMN e EIE2 B} PoP f JRESTORE (RIG
E183 6015 oo 06015 JOURSOR UP EIE3 CI op B8 $VALLES OF
£165 E165 = TABLEND 1] $ EIE4 B5 PSH  H

E165 OfG + OWS E1ES D5 S D

2179 « KTABL+30 JROCH FOR 15 EIE6 COFDE) RO CALL  THEM JGEN NEW SA)
EV219 * CHECRSUM ROUTINE EIE9 T . MV AM 1REAN) MEM

E179 CDCAE4 QIRSH CALL  PTSING E1EA BY ¢ o 8 1COMP HEM

E17C 43484543 OTH YCHECKSUM * E1EB C41DE2 Nz ERR JCALL, ERROR RTN
EIB0 40513554D EIEE (D3FE2 CALL  BMP

£184 AD BIFl C2E6E1 INZ RLOP =

E185 CDOFE! CALL  TAHEX EIF4 D1 POP 0 N

EI88 0600 VL B,0 EIFS E} FoP H

ElBA TE QESHLP MW A M . EIF6 3B2E MV Al

£188 80 AOD B EIF8 CDTBE3 CALL  VIDEO

E18C 47 MV B.A EIFB 1804 JR cYeL

E1BD CDIFE2 CALL B EiFD A%% THIS ROUTINE GENERATES RANTOM NOS ##4

£130 20F8 JRZ OKSMLP E1FD CD20E! RN CALL  PAUSE

E192 78 MW A.B ‘ B200 78 MV AB sLOOK AT B
£193 C32682 e Pr2 £201 E6B4 I on4n FMASK BITS
£196 . E203 A7 NA A $CLEAR Y

E19% * WAEM START ' E204 EAOSE2 Jee FEVE sJUMP IF EVEN
E196 . £207 17 s1C

E196 QXC4E4 YA CALL PLSTNG E208 79 PEVE MV A,C 1LOX AT C
E199 4ANS54D50 oM STUMP TO DOSY . E209 1?7 AL $ROTATE CY 1IN
E190 2054 4F20 E20n 4F MV C/A IRESTORE C
EIAL 4449F0) B20n 78 N oY AR JUOK AT B
E1A4 21E704 X1 ,04E7H $MDOS RESTART E20C 17 ‘ RAL IOTATE CY 1N

EIAT TE MV AM E200 47 MV B8,A IRESTORE B



PNE 8
PAGE 7

- P o

TR 9 REF JRETURN W NFW B,C 2%22 30000 .

~20F N E26E * ZE1O OR FILL MEMORY WITII A CDHSTANT

SIOF A%% ERFOR PRINT OUT' ROUTINE E268 ODCAE4 ZEROM CALI, PTSTNG

“20F . oril FILL !

<20F CNOFED PTAD CALL. CRLP JPRINT CR,LF gg?l"s :gwchc

£212 CD2OEL CALL,  PAUSE £27€ (DOEEI - CALL  TAMIEX JREND ADDRESSES
n215 ¢ 8. AH 1PRINT E279 E5 PUSH H $1SAVE H

2216 CD26GE2 CALL. PT2 SASCI L E27A COONE! AL ANIE2 {READ 2 DIGITS
T MV AL $CODES E270 m® XK

©n21a CIICET JMP Pr2s JFOR ADDRESS E27E £3 XL $RESTORE H,L
£210 . E27F C) FOP B

£21D F5 ERR PUSH  PSW I1SAVE ACC - ' E280 71 2LOoP v M IWRLTE INTO MEM
“21E (DOFE2 CALL.  PTAD sPRINT ADD, E281 CDIFE2 . CALL pMp JOMP ADD, INCR §
<22V 18 MOV A,B 3DATA £284 C3 o JRETURN IF DCOME
2222 COICET cALL.  PT2S $WRITTEN £285 189 JR 2LOOP ICONTINUE FIL DOHE
5225 Pl oe o PSH IOATA RERD E207 * EXOIANGE OR MOVE A BLOCK OF MEMDRY

£226 FS Pr2 PUSH  PSW £287 47 EXQIG oV B.A

2227 Co20e2 CNLL  BINH £288 COCHEA CALL  PTSDG

222 £l e o E28B 45584348 DIE 'EXCIANGE

£22 1804 JR BINL E26F 4 14E4745

£220 1F BINI RAR *;SUIFT RIT 4 BITS £293 AD

B22E P RAR E294 1809 . R WWERITR

£22F IF PAR £296 47 MOVER [¥e. B,A $1SAVE O0E
£230 1P RAR E297 CDCAE4 CALL  PTSTHG

E231 E6OF BINL, I (13]] $LOW 4 BITS E29A ADAFSE4S OTH "MOVE ¢

€233 C630 A1 48 1ASCIT BIAS EAE A

£235 FE3A @r 58 1DIGIT 0-9 E29F (DOEE]  MOVENTR CALL  TRBEX IREAD ADURESSES
£237 PADCED X PTON EA2 ES PUSH H

E23n 607 AT 7 )DIGIT A~ E2A) CDOOED CALL ANEX

E2)C C3DCED e PTCH E2A6 EB X -

E23F * E2A7 E3 XL JEBACK TO NORHAL
E23F * QOMPARE NDDRESSES AND TNCREMENT H EIAB 48 MLOOP MV o)

E2JF 18 P v AE £2A9 EJ AL

£240 95 sua L E2MA 78 v AB

F241 2002 JRIT GOOM E2AD FEAD cp1 ‘M

E241 A NN A,D E2AD 2804 Je NEXTH

E244 9C s8I o E2AF 78 MV AH

E245 23 axXn X H £280 E3 XTHL

E246 C9 RET E2B1 77 o M.

r247 . E282 E3 XTHL

£247 * JUMP TO USER RAM E283 T NEXQ N M,C

E247 CDC4E4 USER CALL  PISTNG 5284 23 INK H

E24A 55534552 ord ‘USER AREA’ £285 £) XL,

E24E 20415245 E2R6 CDIFE2 CALL P

E252 C1 E2n39 CAACES Jz START

£251 C30001 e 01001 E20C 18EA IR ot

E256 * E2BE * NON DESTRUCTIVE MEMORY TEST

E256 * JUMP TO RAM AT PR#1CO0 E2BE (DCAEA T CALL PTSING

E256 CDCAEH RAM CALL  PISTNG E2CE 40454020 . ory MM QIECK?

£259 48492052 ETH SHE RAM® E2C5 4348454)

E250 41CD EXC

E25F C300FC R PRH1CO0N zzc} g?uooo X1 H,0 iSTART AT ZER)
F262 * E2CN 4E NDLOP MV C,M

BE262 * JUMP TO RNY AT O ' E2CE O6FF MV B,0FFH

E262 (CAE4 100AM CALL  PISING E20 70 - e M.D

E26% 4C4F2052 o ‘Lo Rt E20V 7E M AH

£269 40D



‘202 B8
<2N3 C20862
7206 0600
2208 70
£2D9 E
e pg
£200 C21oe2
E20E TV
£2DF 23
12E0 18EB
E2E2

E2E2 CDC4E4
£265 434F4D50
E269 41524540
E2tD CDOEER
£2F0 E5
E2F1 CDaoKs
£2F4 EB
E2F5 €
E2F6 23
E2F7 £)
£2F8 BE
1269 46
E2FA CA 1DE2
E2FD CD3FE2
E300 €3
E301 20F2
€303 FY
F304 C9
£105

£305 £S5
E106 CDCAE4
E109 46494E44
E30D 203220
EJ10 1800
E£312 ¥5
E313 COCAE4
F116 53454152
EJIA 43482031
E31g AD
E3IF CDOEEL
122 &5
F323 CDOAR!
£326 €8
E327 45
E328 E1
£129 £l
EJ2A FES3
EIXC £5
£32n 2807
E32F €5
£130 OHOAE!
£33 en
£33 4
F115 i
£136 IE
E1)7 08

P/AGE 9
P B
MmNz ERRIP 1PRINT ERFOR
M B,0
MV M,B
MW AM
o B
ERRIP N2 ERR
M H,C
INX H .
IR NDLCP
* (OMPARE TWO BLOCKS OF MEMORY
QOMPR CALL  PTSING -
oTH 'COMPARE
CALL  TAHEX
PUBH  H
CALL, AN
X6
VMLIP MV A,M
N H
XM,
o, 14 M
MW B,M
(NZ ERR
CALL  BMP
XTHL,
JRT vHLCP
op PSW
RET .
* SEARCH FOR SPECIPIC (DDES
FIND PUSH PSH
CALL  PTSING
DTH 'FIND-2 *
. JR SROIENT
SRCH PSH pSW
CALL  PTSTNG
OrH 'SEARQ-1 ¢ '
SROIENT CALL  TAHEX
PUSH H 1SAVE i
CALL  NIE2 JREAD 2 DIGITS
XOIG J=CODE, D=f
M B,L yPUT (DDE IN B
FOP i $RESTORE H
FOP PSW
cPr st
PUSH  PSW
JRE CONT
[0 S
CALL  AIE2 IREAD 2 DIGITS
XQ5
[e] C,L .
FoP fl
QONT 79, A, M $READ MEMORY

P 8 JOOMPARE. TO QODE

£338 2012
E33A FI
E3 FES3
£330 F5
E1IE 2806
EJ40 23
EMI B
BM2 1
343 B9
E344 2006
E346 23
EMT T8
E)M8 2
E349 (DIDE2
£34 DIFE2
E34F 205
£351 FI
E152 C9
£353

£353

£35) (CAEd
E356 494€5055
EISA 54A0
EISC CDOAE!
EISF 4B
360 ED78
362 CI26E2
365

E365

E365 CDCAE4
£368 4F555450
BI6C 555480
EI6P CDOAE]
E372 CDOAE!
£375
£176 ED59
E378 C9
B379

NS

JNZ SKP
rop PSw
Pl ‘st
PUSH PSW
JRZ mcp
" INX H
MV AM
(2004 H
(s, C
JRZ SKP
e IN fl
MV A M
[1 04 L]
+ CNIL ERR
sKp CALL BMP
JRZ CONT
POP PSW
RET
.
* INPUT DATA FTCM A PORT
PINPT CALL PTSTNG
DTH INpyr *
CALL MIE2
MV C,E
INe A
JHP Pr2
* QUTPUT TO A FORT
FouTP CALL PTSTNG
o ‘oureur !
CALL NIE2
CALL NIE2
¢ C,L
TP £
RET

PRGE 10

JOKIP IF N3 QWP
TEETCH OWITRY,

JREAD NEXT BYTE
JNECR ADDRESS
$PRINT QXFS
JOHECK IF DONE
JBACK FOR MORE

$RFAN 2 DIGEES

JRFAD 2 DIGITS
$READ 2 DIGITS



E379

E379

E}79

E179

E379

E3TH

E379

EJ}73 F000 =
£379 0020 =
E)79 0004 =
£379

E319

E379

E379

E379

E379

E379

E179

E379

E379

E379

EJ79

E379

E379

E379

E379

E379

E379

E379

E379

€379

E379

EJ79

E379

E379 0050 =
E379 0018 =
E379

E379 3E14
€378

E378 FS
EJIC C5
E370 D5
EJ7E &S
EJ7F E6IF
EIB1 4F
E382 3A00ES
£385 FEC3
E387 19
£388 CCOOF8
E398 (M60E4
E3BE JAEAFF
E381 A7
£392 280A
E394 30
£395 32EAFF
E398 CAAFES
£398 CIAGFA

PAGE 1Y

.
tia.llilltt‘t‘ittt.tti.li‘..ll..‘....!’tlill

& *
. VIDEO DRIVER FOR  FLASIMWRITER I1 *
+ [

AARARRREAS SRR SAURARARARANSEARAARAAASARRARAR
*

PAGE BQU PR+10006 1SCREEN LOCATION
SPACE QU 201
CLASCRN 0.4} 4

kﬁtﬁi.l.lillaiilti.lill.ll.llﬁk.l.‘tttﬂ.tllﬂ
&
CONTROL CODE COMMANDS :
(B} HCME CURSOR
{D} CLEAR SCREEN
(E} PRINT CDNTROL CODE
(11} BACKSPACE
(1) TAB
{(J) LINEFEED
{M) CARRIAGE RETURN
(N) NO CURSOR
(P} CLEAR TO END OF SCREEN
{Q) CLEAR TO END OF LINE
(R} CURSOR DOWN
(T} TOGGIE REVERSE VIDEO
{U} CURSOR UP
(W) CURSOR LEFT
(X} CLEAR 10 START OF LINE
{Z) CURSOR RIGHT
ESC XY POSITION LEAD-IN

LR I B N R 2 I R N I A
LIE I AR R N T TN NSNS

RASRRIRAARAR AR RARARSRRARRARNROANRARRLARARARAR
*

* V1DEO BOMRD PARAMETERS

HORIZ 30 1] 80 INO, OF CHARNCTERS
VERT QU 4 INO, OF LINES
M ,
IVIDED M1 A, 'T'-64 1TOGGLE VIDED
*
VIDEO PUSH  POW 4

PSH B

PUSH D

PUSH H

ANI 07FH

MV C,A

oA BASE+800H

cpPl oc3u yPRCM THERE?

MV AC -

cz BASE+800K1 1CALL IT IF SO
DISPL CALL  LIFTCURS 1ERASE QURSOR

1A XYFLAG

ANA A

JRz NOXY

oCR A

STA XYFLAG

Jz YrOS

JMP Xros

EISE 79
EJSF FE20
EJAl F205E3
EJAd FEIC
EJAG F242E4
EJA% ES
E3MA 21BBE3
E3ND 5¢
EJAE 1600
E3B0 19
E3B1 SE
E3D2 21D4E3
EN5 19
ElBS E3
ElB7 C9
Eln8
EING ¢e
EJBY 6E
E3BA 63
ElBD 6E
E3BC 60
EJEBD 00
E3BE 6E
EJBF 6E
EX0 42
E3XC1 59
E3C2 12
EJC3 6E
EX4 6E
E3C5 6A
EXE N
E3C7 6B
EIC8 A7
E3C3 AC
BICA 12
E3CB 6E
E3CC 76
E3CD 80
E3CE 6B
EICF 50
EIND E4
EJD! 6B
E3D2 06
EIN3 CB
E3D4
EJM
EID4 48
EINS
EID5 3ADOFF
EINS AS
EIM 77
E3n
EJ0DA JADDFF
TE0 IC
E3DE PESQ
E320 3050
EJE2 AP

PAGF. 12

HOXY v A,C sREQOWER CHARBACTER

(&4} SPACE sPRINCING (YXE?

Jp PRINT

(& 21 PCL~TNIX, ITO0 IAIGE?

Je RET

PUSH H $CQURSOR TN MITMINY

LXI H,TABL JTABLE START

N E.A

W1 D,0

D D

MN E,M

EXI H,PCL

D D

XTUL JREQWER H

RET EXEQUTE [AITINE
* QONTROL CHARACTER JUMP TARLE
TARL [0.:] RET~PCL 1@

oo RET-PCL 1A

w HOME~PCL 1B HOME OIRSOR

m RET-PCL iC

m FORM-PCL, 10 CLEAR SCREEN

m PQL-PCL 1€ PRT CQONTROL

23] RET-PCL, 13

08 RET-PCL 1G

B DBACKSP-PCL tH BACKSPACE

m TAB-FCL 11 TAB OVER

|, LINF-PCL 1J LINE FEED

2 4] RET-PC1, 1K

2 t] RET-PCL 3L

oe CRET-P(L, 1M CARRIANGE T

m RET+2-PCL, 1H NO QURSOR

[0} RET-PCL 10

s ] CLEND-PCL 1P CLR S8 TO 8D

] CLLINE~-PCL 1Q CLR LINE TO END

{8 3] LINC-PCL, 1R CURSOR 10

3 3] RET-PCL. 15

52} TVIDE-PQL 1T TOSGLE VIDEO

je ] CURSUP-PCL, 1U Qurson op

o8 RET-PCL, v

m BACKSP-PCL W QUIRSOR LEFT

4] QSTRI-PCL 31X CLR START OF IN

m RET-PCL, 1Y

8 BOL~PCL 12 CURSOR RIGHT

[8:} LEDIN-PCL 1| ESC=XY LEADIN

.
* PRINT CODE IN B REGARDLESS

L el c,B
* PRINT THE OQIRACTER ON THE SCREFN
PRINT LA vFL

XRA c
‘ MW HA
* POL GIECKS THE QURS POS FOR END CF LINE
EOL. LDA CURPOS

INR A

1 RIZ

RIS TABNET

XRh A



PAGE 13 PAGE 14

E3E3 3200FF STA QURECS E442 CD6OFA RET CALL,  LIFICURS -
E3E6 * MOVE DN | LINE - E445 B1 POP ]

E3ES 3ADCFF LINF LDA LINENO Ed46 D1 o D,

E3E9 FEI17 CPI VERT~1 E447 C} . PoP B

Et8 2023 JRZ  NOSCRL E448 1 FOP PSW

EID * SCROIL UP ONE LINE E449 C9 RET

E3M 215000 SCROLL X1 H,HORIZ E44n JADDEF TVIDE LDA VFL

E3F0 EDSBOFFF LLED  TOSON E44D EE80 XRI o

EJF4 19 DAD D E44F 32006F STA VFL

E3IFS ENAO SCRL Lo} ‘ E452 1668 JR RET

E3IF7 EDAD b1 . E454 *

EJF9 TC MV Al . EAS4 * MOVE THE QURSOR UP

E3FA FEF? Pl HORIZAVERT+PAGE /256 E454 3ADCFF QRSP 15 LINENO

EIFC 20F7 JMNZ  SCRL EA57 A7 NA A

FIFE 7D MW AL EA58 28E8 JRZ RET

EJFF FLB0 cP1 HORI 2 *VE I+ PAGE L OF I EASA 3D DCR A

E401 20F2 JRL SCRL g EASB IZXCFP STORLN STA LINENO

E403 JADCFF LA LINENO E45E 1882 JR RET

£406 * ERASE ROTTOM LINE EA60 & CALCULATE MEM PDD FRCM CURSOR POSITION
F406 FB EROTL XHNG E460 2180F7 LIFTCURS X1 H,HORI 2 "VERT+PAGE
E407 0650 MVIL B,HORIZ E463 1IBOFP X1 D,-HORIZ
E409 3620 ELOp 2554 M,SPACE E466 3ADCFP un LINENG

€40 23 N H ) E469 X aoe IR A

F40C 05 IXR B Ed6A 19 DAD D

E40D 20FA i VR ¥ E468 FEI0 1 VERT

B40F 1D DCR A EASD 20FA JRNZ CLoe SOPTIMIZED AT OYPIUN
E410 XC NOSCRL INR A E46P EDSBOBFF  CFIN LDED  QURPOS

EAIL 32DCFF STA LINENO BAT3 1600 ML D,0

E414 182C IR RET E475 19 DAD D

E416 . E476 & REVERSE THE VIDEO

E416 * ERASE BEFORE BACKSPACING E476 7E MOV A

E416 3620 DBACKSP MVI M, 204 E477 EEBO o XRL bl

E418 JADBFF LA QUIREOS E4T9 17 MV M,A

E41B A7 ANA A EATA 9 RET

E41C 2824 IR RET E4TB * CLEAR TO END OF SCREEN

E41E 3D ICR A EATB (DISE4 CLEND CALL  WRSPC

EAIF 28 pex H ’ EATE 18C2 JR RET

E420 3620 MVL M, 201 E480 4 CLEAR 'TO END OF LINE

£422 1818 JR TABRE[ E480 JADBFF CLLINE 1913 CURPOS

E424 » MOVE THE (URSOR BACK * E483 3620 MV M, 208

£424 JADBFF BACKSP un QRPOS . E485 23 _ Ihx u

F42? 30 DCR A Ed86 X INR A

EAZ8 F23IFEA Jp TABRET E487 FES0 Pl 50

B42R 1811 JR CREP 8439 20F8 JZ CQLLINE+3
£420 N E48D 1885 Jn RET
TN e A E4GD * CLEAR THE SCREEN :
E430 F607 oRI 7 . E48D 2100F0 CLEAR LXI H, PAGE

E432 18A9 JR EOL+3 E490 22DFFP . st TOS(N

£434 * CLEAR THE SCREEN AHND HOME UP E493 22EAFF SHLD  XYFLAG

£434 (DBOEA FORM CALL  CLEAR £496 3620 WSPC i H, 200

E437 AP HHE XRA A E498 2) ’ INX H

E438 3IIDCFF 5TR LINENG E499 X [ oY AH

£438 3200FF STA VFL JCLR VID FLAG ~ FA9A FEFS cPI PNGE+2048/256
EA3E AF CRET XA A E43E C9 L2y

EAIF 32BFF  TABRET STA  QURFOS EASF X

£442 * RETURN TO THE CALLING ROUTINE EA9F * PROCESS LEAD IN QODE






EA9F 3EQ2
F4R1 J2EAFF
F4A4 189C
E4A6
E4AG
E4A6 79
F4AT FESO
E4A9 1802
E4AR IE4F
F4Aan 1890
E4AF
E4AF 79
E4R0 FE18
E4N2 1802
E4B4 IENT
£4B6 18A3
E4D8
E4n8 AF
F4B% 120FF
E4RC CDKOFA
F4DF 180F
E4C1  EAC) =
EACI
EACH
FFDB
Froc
FFD
FFOE
FFDFP
FIEL
FFE3
FFE)
FFE}
£4C1
E4Ct CDOFED
E4C4 E3
F4C5 7E
E4C6 23
E4CT E3
E4C8 A7
E4CY (WTBE]
EdCC F8
E4CD 18FS

- ~E4CF
F4ACF IE04
EADI CDTBE3
F4D4 2150F1
EAD? ES
E4DB 1151F1
E4DD 013000
E4NE 3612
E4F0 B3O
E4F2 FI
E4E} 1IAOFY
E4£6 018002
E4F9 FDDBO
E4Fn QXC4E4

LEDIN M1 A2
STA XYFLAG
JR RET
L]
* SET X AND Y CURSOR POSITIONS
XPOS MV AC
cPI 80
JRC XINRG
MVI A9
XINTG JR TADRET
»
YrOS MmN AC
cP1 24
IR YINRG
nvI A,23
YING IR STORLN
*
CLSTRr «RA A
STA QURPOS
CALL  LIFTCURS
IR CLLINE
HEED U PS
* CURSOR STORAGE LOCATIONS
oG SPTRHOBI
CURPOS s 1
LINENO 5 1
VFL % 1
WIDTH 5 1
TOSON m 2
TCURPOS s 2
LI 'MS?
* ADDITIONS TO 4.0 MONITOR
MSEND
* PRINT A STRING
RPTSING CALL  CRLF
PTSTNG XTHL
1o AN
"X H
XTHL
NIA A
CALL  VIDEO
Y
JR PISING
* SIGN ON MESSAGE
SIGN MvI A4
CALL,  VIDRO
X1 H, PAGE +15011
MSH M
X1 D,PAGE+151H
1X1 B, 30
MVI M, 12
LDIR
op H
XY 13, PAGE + 1AOH
1X1 B,540
LDIR
CALL. PTSTNG

" PAGE 15

1POS ON LINE
;LINE NUMBER
1REVERSE VID FLAG
$PRINT WIOTH

1T0P OF SCREFN
ITEMP POSITION

sCRLF FIRST

1PRINT IT

1CLEAR SCREEN

sGRAMIIC QIARACTER

E4EE 18

E4FF 2007
E4F1 20564543
E4FS 544F5220
E4AF9 47524150
E4FD 48494320
E501 18

E502 2008
ESQ4 20202020
E508 4D4F4E4Y
ES0C 544r5220
ES10 20202020
ES14 1B

E515 2009
ES17 20205645
ESIB 5253494F
ES51F 4£20342€
E523 32202020
E527 1B

E528 008D

BSACY o ——

E528 QDCIEA
ES52E 4D6FGEIE
E532 AO
E533 C9
ES34

E534

ES34 CDCAEY
ES37 41534349
E538 49204455
ES3F 4D50A0
ES42 (DOEEL
ES545 CD8BES
ES48

ES48 78
E£54% FEAQ
E548 281A
E54D B6OF
ES4F 20810
ES51 E603
ES53 2808
E555 JE20
E557 Cu7BE3
ES5A 04
E£558 18FB
E550 3E6C
ESSF 10F6
E561 78
E562 (N20E2
E565 10F3
ES67

ES67 CD79E)
ESEA (DF4FS
ES6D CDOFE2
E570 OEIF

- E372 Q1985

EST5 FAGAES

$ESC
1X232 ¥=7

$FSC
1X=32 v=8
¥

1ESC
$X=32 ¥=9
¥

1E5C”
10 Y=13

23] 27
oo 200m
or ' VECPOR GRAPHIC °*
23] 27
2 2] 200811
or ' MONITOR
DB 27
28] 20091
or ' VERSION 4.2
Da 27
Do 8ox
e T TOIIGY . o1
PROMPT CALL RPTSING
: oril ‘Mony *
RET
L)
*IDE ASCII DUMP
WASCLI CALL PTSIG
DI *ASCIT DumMp *
CALL TAHEX
: CALL HOMEC
* MAKE A RULER FOR ASCII DUMP
RILELP NN A,B
CPI 64
JRZ TEMLIN
ANT Of
JRL NUMBER
m1 k]
JRZ MARKER
NI A,' 4
REENTR CALL vIieo
6 2 B
JR RULELP
MARKER MV ALY
JR REFNTR
MNMMOER N A.D
. CALL aIrNn
JR REENTR¢3
. % TOGGLE REVERSE VIDRO
TERMLIN CALL TVIERD
WOHP ) CNLL SETSCRLL
CALL PTAD
M1 C,63
CALL WMP2
JH WP

PAGE 16



ES78 C8
E579 TE
ES7A 47
ES78 3E05
ESTD CL7DE3
E5B0 CDIFE2
ESB) C8
E584 €D
E585 F8
E386 18F1
E588

E588 ODCIE4
E58R 14
ESBC 41444452
£590 A0
E581 0600
E593 3E18
E595 32DEFF
£598 C9
E599

E599 78
E59A FE10
ES8C 2806
ES9E (DICE?
ESAl 04
ESA2 18FS
ESAd

ESA4 CDORED
ESA7 CDIVED
ESAA 0600
ESAC 78
ESAD FE10
ESAF C8
E5S80 E60F
E582 CDIIE2
E£5nS 04
E5B6 18F4
ESDB

E588 CDC4E4
£588 48455820
ESRF 44554050
ES5CI AD
E5C4 (MOEEL
E5C7 (DB8ES

T ESCA (N99ES

ESD CDT9E)
ESH0 CF4ES
ESD} CDOFE2
E5n6 ES
ESN? DS
E5D8 0E10
ESDA TE
ES50B (N ICEY
ESDE 23
ESDF 0D
E5E0 C2DAES
ESE] DI

PAGE 17

e
WOHMP2 HN AM .
v BA
M1 A, 'B'-64
CALL  VIDEO
CALL  BMP
&
IR ¢
™
JR P2
* HOME CURSOR, PRINT “ADDR™
HOMEC CALL  RPTSTNG
m L DY
ot *ADDR
M 8,0
MvI A, 24
STA WILTH
RET
* MAKE A RIJLER FOR HEX DUMP
HEXRULER o AB
Pl 16
IR HEXRCT
CALL  PT2S
INR B
n HEXRULER
* EXTEND FOR ASCII
HEXRCT CALL  SPCE
CALL  SPCE
Wi 8,0
HEXRLP oV A8
ot 16
]
AT or
CALL BIRL
IR B
JR HEXRLP
* HEX DUMP ROUTINE
REXFUL CALL  PISING
prii WEX DUMP ' .
CALL  TAIEX
CALL  HOMEC
CALL  HEXRULER
CALL  TVIDRO
CALL  SETSCRLL
HLP1 CALL  PTAD “
U
s D
Wi C, 16
HLP2 (.84 AM
CALL  PT2S
X "
ICR c
N3 HLP2
FOP n

BESE4 B}
E585 0e0P
ESE7 CDDAED
ESEA (DDAED
ESED CDT9ES
B5F0 FADOES
ESF3 C9
ESF4

ESF4 JADEFF
ESF7 0
ESF8 I2EFF
ESFB 2007
ESFD 015070
E600 ED43DFFP
EB04 C9
E605

E605

E605 CDC4E4
E608 50524F47
E60C 52414080
E610 CDBDED
EG1) EDSIEIFF
E617 CDSBES
E61A QDY9ES
E610 CD79E3
E620 AP
E621 I20EFF
E624 CDBEES
£627 CD2FEY
E62A (DEDEO
E620 2AEIFF
E630 301A
E612

E632 FE20
E634 2846
EG36 FEOB
E618 2845
E63A FE12
E63C 2839
E6)E FEIS
E640 282F
E642 FE17 -
E644 2819
EG46 FEIA
E648 2812
E64A 1808
E64C

E64C 2AEIFF
EG4P 4F
E650 3ADEFF
E653 A7
E654 TE
E655 280D
E657 B6F0
E659 81
E65A 77
E650 JNDEFF

PAGE 18
rop H
M1 c, 15
CALL  SPCE
CML  SPCE
CALL  WOMP2
5] el -3
RET
* QIECK TO SET SCROLL POINT
SETSCRLL LA WIDTH
DCR A
STA wiomH
Jmiz  CI'SCRL
X1 B,PAGE+50H $ 24D LINE
ssp  TOSMN $SCROLL, TOINT
CrSCRL RET
* PROGRAM MEMORY
PROGRAM CALL  PISING
o *PROGRAM *
CALL  AMMEX $ADIR IN HL
SDED  TCURPOS
CALL  HOMEC $PRINT "ADIR*
CALL  HEXRHER
CALL  TVILEO
XRA A
STA WD
CALL  PRTILINE $PRINT LINE QNT 1
FOLLOOP "CALL  ESCAPE
CALL  HEX
WilLD  TOURFOS
JRIC  MDOMEH
* CONTROL OOUE 'TABLE
cr1 v
e csir
Lo 41 8
IRz csur
crt RA-G4
Jrz cson
Pl W64
JrE csup
s 31 W64
IRz csut
crr '2'-64
Jrz CSRY
. JR . POLLOP
* MDIFY A MRORY LOCATICN
MOODMEN UiIb  TCURPOS
MV C,A
(151 wWior
MA A
o] A M
Iz ISNIBL
M1 OFOH
oo C
REMEM Moy M,A
tmn WL



E65E
E660
E662
E664
E665
E666
E667
E668
E66A
660
E66C
E66D
E66E
EGEF
[
F6T1
"E674
E675
E677
E677
E67A
E67C
E67C
E6TD
E6TF
E6TF
€680
E680
E681
E£684
E687
E689
E68C
E68E
F68E
E691
E692
E639)
E694
£696
F697
E699
F69A
E6ID
E69D
F6A0
E6AJ
£6A4
EGA6
E6A7
E6AS
F6AA
E6AD
E6AF
E6B1
E6B2
E6BS

EE01
200
1818
7

17

17
1?7
E6FQ
Bl
OF
oF
oF
oF
1889

1IFOFF
9
1809

111000
18F8

23
1801

28

AF
IEFP
22E1FF
EIS
Ch7BE]
1896

ZAB1FF
ES

1}

™
FE6OF
5F
E6FO
6F
(ONDJES

CO6EOE4
2AEFF
™
E6OF
6F
wOS
n
FAB1E6
C603
18r8
6F
INDEFF
85

PAGE 19

XRI 1
JRIZ  RTRMN+} -
JR CSRT
LSNIBE. RAL
RAL .
RAL
RAL
a1 OFOH
ORA c
RRC
RRC
RRC
RRC
JR REMEM
* MWE UP ONE LINE
csup X1 D,-16
oo D
3R RTRIN
* MOVE DOMN QHE LINE
CSDN X1 D, 16
IR CSuP+3
* MWVE RIGHT ONE SPACE
CSRT m H
JR RTHIN
* MOVE LEFT ONE SPACE
csLT ocx i
*
RTRMN XRA A
STA WIDMH
SHLD  TCURPOS
UPARCH MvI A, U'-64
CALL  VIDED'
IR POLLOOP-3
* PRINT A LINE CONTAINING ((H})
PRFILINE LILD  TCURFOS
PBH W
P D
MV AL
ORY 081l .
MW £,A
AN OFOH
MW LA
CALL  HLPY
* HOW PUT QURSOR WIERE IT COFS
CALL  LIFTCURS
LMD TCURPOS
oV AL -
M oRt
fre] LA
MvI A5
PLOP1 ICR L
N PGIDNT
ant 3
. JR PLOPY
PCLONT MV LA
oA WiDtH
P L

E6B6

E6B6 I20NFF
E6B9 CIGOE4
E6BC

E6RC

E6pC

E6BC ODCAE4
EGBF 52454749
E6CI 53544552
E6C7 D3
E6CB

E6C8 EJ
E6CS FS
E6CA (2287
E6(D 28
E6CE (DOFE2
E6D1 El
E6D2 C5
£6D3 CDT7ET
E6D6 C1
E6D7 CD12B2
E6OA EY

E60B 22E3FF
E6TE (DIBET
E6E] DUES
E6E3 E1
E6E4 (D1282
E6E7 FDES
E6E9 E1
EGEA (D12E2
E6FD 210000
E6FQ 19
E6Ft 22ESFF
E6F4 CDI2E2
EG6F7 08
E6F8 F5
E6F9 El
E6FA (D12E2
EGFD D3
E6FE (D98F7
E701 18
E702 oa
E703 cmice?
E706 1A
E707 CDICE?
E70A 2AEIFF
E700 7
E70E (DICE?
ETL1 2AESFF
E714 F9
E715 B1
E716 (i2E2
E719 (34060
E7IC

E71C (m26E2
E71F CIDAEQ
B722

.

* A = SEIML
STA

JMP
*

*

* DISPLAY RBGISTERS

DRIGS . CALL
orH

AR 20

QIRPOS
LIFTQIRS

PISTNG
'REGISTERS'

* DUMP REGISTERS AFTER ENTRY FROM RST 7

DUMPREGS XML
PUSH
CALL
ocxX
CALL
FOP
PUSH
CALL
m~
cALL
FOP
SHID
AL
PUSH
FoP

CALL,

PUSH
POoP
CALL
X1
DAD
SHLD
CALL,
EXAF
PUSH
op
CALL
EXX
‘CALL
EXX
LDAX
CALL
1DAY
CALLL
Lo
v
CALL
unb
spiL
roe
CALT,
JP

P25 CNLL
JHP

Por

DISPRAGS

fl JGET BREAK ADD
Pranp

H

B

PRTFLOS

]

zl‘N:H} IPRINT AF

HUTEMP

PTIIREE tPRINT B D 1]
IX

H

PTAD +1 1PRINT (X
1Y

H

PTNIH] tPRINT 1Y
H,0

SP

SPTEMP

PTAD+3 IPRINT 8P

s
il
PTAD+)

PrIREE

B
Pr2s
1]
pra2s

' HUTFMP

AM
Pr2S
SPTEMP

i
PTAD+3
CLRBRK tCLEAR BREAKIVINT

Pr2 $PRINT 2 OIARS
SPCE {PRINT' SPACE

* DISPLAY REGISTER HEADER (N SCREFN



E722 CIXCIE4
E725 14

E726 41444452
E72A 20464C41
ET2E 47532020
£732 41462020
E736 20424320
ETIA 20204445
E7IE 20202048
E742 4C202020
E746 49582020
E74A 20495920
E74F 2020%350
E752 20

E753 20204146
E757 27

E758 20204243
E75C 27

E750 20204445
E761 27

£762 2020484C
E766 27

E767 20404220
F163 40442040
E76F 48204053
E773 5020
E775 94

E776 C9

E777

E777

E777 015A40
E77A QDATET
E770 014301
F780 (DATE7
E763 014080
E786 CHATET
E769 014504
E78C (DATE?
E78F 014810
E792 TIWMIET
ET95 CIDAED
£798

E798

E798 £S

E799 C5

E79A E1 .

E79n (1262
E79F D5
E79F E1
E7N0 D22
E7A} Et
ETA4 C3I2F2
E7A7

EIA7 1D
E7A8 AO
EIA9 JE20
ETAB CATRE]

DISPREGS CALL RPTSING
'rt-64

88

PNGE 21

'ADDR FLAGS AF  BC  DE!

or ' it IX 184 sp !
or ' AF*
DB 2 I
m ' x'
2] 2Mm
pr ' DE!
5 :] M
or ' HL'
[2:] 2
or ' 88 e & oesp !
[} “r'464
RET

*

* PRINT FLAGS

PRIFIGS X1 8, 405A1 12
CALL MASKFILG
LX) B, 1431 iC
CALL MASKFLG N
LX1 B, 80400 1.}
CALL MASKFLG )
IX1 B8,4451 1
CALL MASKFLG
X1 B, 10484 §H

CALL HASKFLG

JHp SPCE
.
* PRINT BC DE i IN ORDER
PTURLE PUSH H
PUSHH B
P #
CALL PTAD+]
PUSH n
op "
CALL PIAD3
PoP n
JMp PIAD+]
.
MASKFIG uN AL
A R
MV A, 201

J2 vioeo

EINE 79

ETAF CI7BED
EB2

B2

E7D2 CDCAEd
E7B5 42524541
E708% 408204154
E78D AO

E7BE (DBDEC
E7CI A

EIC2 3269FF
EICS EDSIETFF
E7C9 JEFP
E7CB 12

EICC 9

E7D

E7CD

E7( CDC4E4
E7D0 45585420
E704 434F4IR0
E708 D80S
E7DA E602
EIDC 2805
E70E DBO4
E7E0 CD7BE]
E7E3 CD2FE1
E7E6 28F0
E7ES D304
E7EA 1BEC
B78C

ETRC

E7eC

FFE)

FFES

FFET

FFEY

FFEA

PACE 22

MV AC
JHP VIDEO
*
* SET DREAKFOINT
SETBRK CALL  PISTNG
o 'BREAK AT °
CALL  MIEX
LAX D
STA BRKCODE
S)ED  BKPTLOC
“I A, OFF1l 1RST 7
STAX D
RET
*
* EXTERNAL COMMUNICATIONS
FXTOOM CALL  PTSTNG
ory 'EXT COM
RECEIVE IN 5
M1 2
Jwz NEXCHR
N 4
CALL  vINEO
NEXQUR CALL  ESCAVE
Jre RECEIVE
arr 4
- IR RECEIVE
*
* TAMPORARY STORMGE LACATIONS FOR REGISTERS,EIC,
. oG TOURPGS +2
HLTEMP ] 2
SPTEMP s 2
BKPTLOC s 2 JBRENKIT [OCNTLON
BRKODDE s 1 100U AT RREAKPT
XYFLAG s 1 SCURSDR XY LA



g I 7 | 6 1 5 y s 1 3 1 2 | ;
HOMZONTAL STMC COUNTERS Tiviiion
PRESET »94 TERM COUNT + 207 1+13 899 KHe L %0 = e =]
COUNT =114 PERIOD » 63 65 2 we
11
ves MO M2 3 ——— L) ‘
ftt ! .
“ = 4 f—— | . 1Y @" 20 wswme
ws]ofa] o]y C]EII:I onoo
a8 CORP Tcascofe | vs a
UZe TeLBIE U AL SH 0 Q—— O v S
2,k K, Cp Py 'h‘i r N
1 [2lsTalsTs [7]s 3[e[sls] 9 s
e ) [ —{?u
< r L %
2 TaLs86 1408 - ::”
CMAR CLOCK 1o 789 Mwy 2y " A .
Te 3384 VESTICAL STNC COUNTERS | s ol | s
PRESET+O TEAM COUNT=260 1+3892M1 Tan c2 Ra
. o M Ve 4 o= 4
COUNT 262 BEMOC « 16 588 . e < .m 25!'1;.“ i u::u o.:'o ::Mn &
e 2 .|>:. J 0—L0 couposit voeo
i l = D"“7 e o:gon
Vo Vi vz v3 CONNECT TO et 23 (oPTionaL)
ity w PAD O FOR LO 13 2 &
INTENSITY g
SIS < s - ' p——ose
3 3 Ve =
U TeLSE 3 . |
. o % % % %05 w—y Py ’>g¢. 30 mveeo
BEDBDOED v ust
| 44 2 _[Fe2.0 raLsTe
- LATCH » 3
[ e
.
o
az [@> *5[\";}_ v g BB e (S % ar
Lo
il Bids s 11 VIDED
e = Jse w |y Jws s Ju |r Ja |e o
A3 -] L1 l '
t £] Cl O 13 i . L586
20 . a0 oo
sl Al Deam GEw g S
a4 ir 3 Ll ur e o' AR BN g
E I 4 o , a BT
3 :: ad - I“!l - =
3 jormon 3
L 21 oy WS e
T uR wo—tar oTf
i_ 2 Iy L (soml
o T vo T veiiae ol
[TH i CirpoM
ar @_‘% g [5 o 17 s |+ | |« Jof| o
[ us3 k "ote
i 15 T 2
D an B> L
L D0 o0 D0 DO DO 00 0O | DO al % w zEA — <]
R Y IS S A R oS
- . s vee LM34qT-3 —<1]
o oL
P 43 Ls2ee L mos (@ T Iam Tave
= uso (0] » 18 [ 3 <35
wo > 2 S £ = L =
%0 = Bo o iT 3 o a
Al A yag T
:: S ? b A ez —<2]+mvic
a4 Liae g - .
c - s Py orfit » 4 e 01 = —
w1 [ s 1 pe e oiagady
Ar “ 8 s ' s
- - 03 : —
£ o s s " sl
2e> v -av o3
L)
—] = HAH3 HEVD VI VE VI W 1 13> 20 ool | | _:‘ﬁ
SYNC COUNTER OUTRUTS 3 I V== =
3 5 ~C!’ %‘ 2 i [ Ls0s
2345 87809 ! | WM A L
o530 908 der - i
IREDED &
8 use
POAT DECODE TALS42? i "
CiRCWT 3 o 3
o L] o
n] ] iy 0
—] var |isze
0| ?| ¥ [}
12
gt VECTOR GRAPHIC
< use R wx 2‘
A DATA TO 2 CHIPS HORIZONTALLY U4 [FET e W THOUD | VIDEO DISPLAY BOARD
CONNECTED ]3] ) TR T
TR REV3  7-3I-79
— l‘ W C A o )
A1 42 A MAABAG AT SNP  PORIN an S -_EI ’
g I--l? ‘ml
T
v : 1 [ 5 [ 5 L} a | 2 1




|

HORIZOMTAL SYRC BEVISIONS
PRESET +94 TERM COUNT + 207 1115899 KMz e ] wan | oo
o1 mid = COUNFeii4  PEMOD+83 69 uwe
i . = 1504
Vee 3 L] Vee  HOHIEHZ M3 Voo HAHS
12
p— Ve 11 ——vic b s ue L — S e
111 L1 1 L
6 1S [mb3izin o9 6 15 {18 |13 {09 LI EIE) 2o
TCABCOEE A BCoO CABCOEE 05 | v ~
IS TS UZ9 TALSIB Ul TALSIS W a2 e =] .} O v SN
LN c o7 Pa® PpE &, 56 % Pa B o B 18 20 | ¥
i[2Ts[als]s]7] i [2[s[alsla7]a i[z[s[a]s]e]r pRnnooan 29 ' ™
Ii 2 o B T 3 J. J-
L] = = - oo | =
18 48 Mrz F
P g s CHAR CLOCK 1 +1 789 MMt
=10 Te 558 u e VERTICAL SYNC COUNTERS [ 2 A b
PRESET+D TERM COUNT+261 143992H1 vee T3
COUNT-262 PERIOO » 15 588 se ez - TaLS10 000
L]
i 2 |- 1O 42 (8 PIN MOLEX)
L
vee |LOLIZLS vee | Sioe
1t ‘ Yo s s _
Y bt \
) rs s fiaffinjio) 9 96 {15 {13 (1200 3 = COMP WIDED
TascOLP WAICOEE . 240l {250 alE
v 7aseo T E us eSS 3 . v BLANK = 2
5 S % P A Po%E €y Co P Py % PR Lo— 3 ——20 T vED
‘B[ [s[s[7[s 1E0000E0 M 7 uso Yo
i IES e 261l 3820
9 502
Vee
o . ark
o ey o B3
4 4 Il VIDEQ
ur
GND +3 . vee 13
a3 !l [
=3 7S
L]
Al
114 3
Al Iiaz w7
; a3
As
u[\u
Cils e 1 :
as
Llas usi
- i7
T P
15 | o
s Ol 3 2 |4 pe
a7 B> L \ ;,g ;,
- > ﬂ‘];f" 5 5 £
00 00O 00 0O 00O DO 0O 264
T L] 3 4 3 z Ll +8vDC
N +av LM3407-3
I 3 808
s 33> ua_> 1 1s l_ +
4 T Bz 2
1 @
i > W[ g VO Ls00 =Y “n
PoOBIN 2
s 07 3 o 72 8 1
4 3 A0 LT]
3 uso 7
5 U0 i " & L 2 [}
4 azfa a2 T 7 7, i3 v ox
NAT a3 a8 0 Liz
E ae 2
6 v la |9 [u 2 fus e P o P P C ST 9 ol e o ol
e DO D1 D2 03 D4 05 06 OF s a8 P R
POSITION s a? ar s 8 oal s ] b bt g B B =
Aot 03 o i =
TasaTI Ul g (13 : ": B o it L X
£5) 5 & FE D s sz o13f7 {8 11> <73|FRESET
AA AB AC AD AE AF AG AW 5% 04 — >
s |7 3 B [+ iNT oDi49 G 24 +av -5V I I <57] -16voc
2 A ool oi5[is | (20 13> 1 ] M
o HAHS HE VO VI V2 V3 va e [0 Bs —{ Ll > __|__ m_[. = amas
SYNC COUNTER QUTPUTS i - ) 2 0oz D618 | oS x T
4 B T —‘®OSH 4= ] pos o720 < e n
2 3.5 67 89 REIORY. o s oielz2] < =
‘”?’%99 00 O OE-F BOARD ENBLE s 004 01822 9 12—
ij 2] 3 o0s sTajn jt -
3 = | ol & by 7 —
we—2] e 006 M| 2 | o ; oy .
Tw o7 G| = 1 )
PORT DECODE TaLsaz = HERE P oos cualie = = I} b Ty
CIRCUIT L |
a7 SMEMA U6 il
- <&7) 3 o I
e
L%02 soa? % comolO B8
we 201 234587 Ty ot WO,
26 TA42 SO S W VECTOR GRAPHIC
ﬂ a T
L5 oot e BOx 24
*0ATA TO 2 CHIPS MORIZONTALLY =1 [P CE GRGE M5 THOUD VIDEQ DISPLAY BOARD
CONNETTED Ed .
&, )
7 T R e [
an LT T ] Ad S wNE SQUT E | l
44 =




	Vector_Flashwriter_II.pdf
	Vector_Flashwriter_II_sch
	Vector_video_rev3_sch
	Vector_video_sch




