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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. 
Each character is made up of an 8 x 10 matrix of dots. 

The Flashwriter II can be installed in ANY S-lOO 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 canputer program which handles basic housekeeping functions for 
the computer.) 

The Flashwriter II 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 Moni tor, 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 us ing j uwpers to spec ify the memory addresses used by 
the on-board video memory RAM and the on-board video 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 OF. 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 required 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 useful 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 Racrifice 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 
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Instructions are provided for creating your own character set and 
encoding it on 2708 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. In 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 00 to IF and 80 
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 80 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 
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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 circuits 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 Jl 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 edge 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 
as soc i a ted se ct iOlls 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 U21 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 U15, 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. U15 divides this clock by a to generate 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 agai~. This signal also triggers Ul, a dual one-shot 
to generate a horizontal sync pulse. The delay of this pulse can be 
varied by the hor1zontal position potentiometer to allow centering 
the display on the TV screen. 

Revisio~ 1 liJ011~ 
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2.3 Vertical Sync Circuitry 

The vertical sync counters U6, U4 and US are clocked by the 
horizontal sync pulse from Ul pin 5 to produce a count from a 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 U19 pin 12 goes low at 
the count of 240 to blank the display. A vertical sync pulse is 
generated by a section of US and U20 pin 1 which is 2 lines long, 
from 240 to 242. This is 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, U41, U28 and 
the tristate outputs of U16. Thus when the CPU addresses memory, 
the address uus signals drive the memory address inputs, and wh ile 
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 hor izontal counter outputs 
H4-H6 and the vertical sync signals VO-V4 are mapped into 7 bits 
using a 256 x 8 ROM U16. 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. 
U12 provides the necessary arbitration and pulls PRDY (pin 72) low 
to put the CPU in a wait state until it can access the memory. Two 
sections of U12 provide delays to ensure that control is transferred 
properly. u12 pin 13 provides a delay to ensure that the CPU has 
fin1shed its current memory access cycle, and U12 provides a similar 
delay to ensure that the memory access time is satisfied before the 
CPU proceeds. lhe data bus is buffered by U44 and U33. 

2.5 Memory Latch 

The combi ned access time of the hlemory 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 
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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 
compensatp 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. If 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. For 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 is 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 
III 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 require separate sync and video. 
U19 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 010, and are available at J2 pin 1. The hor.izontal 
and vertical sync are first crnnbined in U7 and then summed with the 
video using the open collector outputs of UlO and the resistive 
neLwork. 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. In order to 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. 
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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 o. If the first three instructions of the ROM are JMP XX03, 
where XXOO is the normal ROM address, then when the system is 
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 Z-80 CPU board. 

Revision 1 1/30/79 
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3-2 V~ctor Graphic Flashwriter II Board 

TMS 2716 2K x 8 PROM or equivalent 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 thp- 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. 

Area I 

Area B 

Area E 

3.1.2 

128 character set 

2 - 1 

2 - 4 
3 - 1 

1 - 3 
2 - 5 

256 

Cut 

2 -
3 -
Cut 
Cut 

1 -
Cut 
2 -

character 

2 - 1 

I 
4 
2 - 4 
3 - 1 

3 
2 - 5 
4 

Changing the Address of the Video Memory 

set 

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. 'l'he 
board is shipped with th RAM addressed at DODO. 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 addr"ess 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 • 

.1 • 3 COOO 

.2 
.4 C800 
.5 0000 
.6 0800 

F .7 E 00 a 
.8 E 80 a 
.9 F 000 
.10 F 8 00 
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3.1.3 Putti~g a Monitor PROM on the Board 

The Flashwrit.er- II board is not shipped with a Monitor PROM on the 
board. However, socket U42 is available for either a 1K 2708 or a 
2K 2716 Pf/(.WI ;-:c·j(]ln<c: 2t ~'ionitor and/or video driver. This program can 
be one of tb',;J('ctCJC Graphic ('1onitors (see section 3.2.1) or one you 
have writter y;,)(H;::,:eJ_f (see section 3.2.2.) (Note that in Vector 
Graphic C;jJ\,p .... :'("s tile l>1onitor PRON resides on the 12K PROM/RAM 
board.) If Y'>'-., ::1) i :1stall a Monitor PROM on the Flashwriter board 
in U42# it \<"L,' ;,!:,_l ::')1'1 if the board is properly jumpered. Refer 
to sect ion.s, :::, .• , i , '), and 3.1.6. 

3.1.4 Adcd~~'~'~~' f" <11 the Monitor PROM on the Board 
.--'.- .~-.-.. ,---.---.-" 

I f you ChOOE;\' ,_ t:sc the socket pro'! ideo on the board for a Moni tor 
and/or Video £:~ ;\.<c[ PfWI<, you must put a jumper in Area F to s,I)ecify 
the address ci ,::: PHDf'!,. Tbe jumper qoes from pad 1 to one of the 
8 pads belm; it. i:c!..;r; of the 8 pads corresponds to one address I as 
indicated lL L~:tC ':;:"oST:i!ln in section 3.1.2. Obviously, you cannot 
use the same:; ulcd, r)C r;v;:;mory that is used for the on-board RAM. 

I f you chao f.'': c,~ U,~·;,: ',:he socke t prov ided on the board for a Moni tor 
and/or vidE:O ~>":~'.j,_,:" ?.lhJtvl, the chip used can be either a lK or 2K 
chip, i.e. c: 27C:~ Cd .. 2716 respectively. 'l'he board is shipped to 
accept a lK Pi.i);vl, 0:; det,<:rrained by the jumper-s in Area D. In order 
to use a 271(. f'l:GM, cut the jumpers from 1 - 4 and from 2 - 3 and 
replace wit.h ':i jur;\pcL from 1 - 3 and a jumper from 4 to Area M. 
(There is on:;'y uni.~ i .• ii,l in P.rea 1'1.) 

3.1.6 Enab1 i d !,;.,:; .;,1l Reset 
-.---.~""- .. 

At this timc,::f;{" ~: A:":h',,,d ter II board is not. shipped witb a Monitor 
PROM, and th<::'niu;'- ;,;)-: ::-esponsille for Jump-on-Reset. If you 
install D. FEC!'" ',~;' ". ;:Joi'ird, you wi.-: \,'ant to enable Jump-on-Reset. 
1ft his i :s e nil L .1 :';",' ',.' Ii ':... j 1 t.1l(: 0 p c: r d J) r power son the s y s t e m 0 r 
depresses t.h': L nne ~"clnel re,;(',t Ewitch, the CPU will automatically 
read the fil.-st ~j Lyt(:~" 01 thi' Monitor PI<OM on the board. 'l'hus, the 
first three Lyt.'JS ,_)[ ~::::"',: ~onito:r PROM must be a jump to some other 
address in men,ory. U:;:Ja11i tl,.i..:; address is simply tbe next address 
on the same PHOfl, ;i<lJiE! 1:; the l:>c9 i .. ni ng address of the PROM plus 3. 

In order to enaLle Jump on ReseL, install a jumper in Area C from 1 
- 2, and in l\l.-('u E L,cHl 1 - 2. If you are writing your own Monitor 
PROM, then tip LJt ("If: whicL ins at the 4th byte of the PROM must 
be an approp:c i.,lt.C' n·!:--SFor~se \:0 the reset. 
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3 .. 1.7 Changing Ute Keyboard Port Address 

}forma lly the kay boa rd is acces sed 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 
ill Area J. Cut. the existing jumper. Then, install a jumper from 
pad 1 to the pad corresponding to the desired port address, as 
illustrated below. 

_3_._1_",_B ___ C_h_a_n_g",,--i_n-=9_ t.h.e Polarity of vertical Sync Signal 

The board is shipped to output an inverted vertical sync signal, as 
required by the V2ctor Graphic Mindless Terminal. If you are using 
a video monitor whict J::equires a non-inverted vertical sync signal, 
then cut the jl.lwper if'. Area A from 1 - 2, and install a jumper from 
1 - 3. 

The compcs i t2 S--lGO 2 ignal r'H'IllITE is produced by the Vector Graphic 
2-30 CPU board, In other C01 •. iputers, it is produced by the front 
panel. If your computer does not generate MWRITE, then you will 
need it in order to write to hl~mory. The Flashwriter II board will 
generate it iE you place a jumper in area G, from 1 - 2. 

3 .. 1.10 Changi"9 the Polarity of t.he Keyboard Strobe 

There are 4 commO.l types of strobes generated by keyboards to 
indicate that a key has been depressed, as illustrated below: 
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DATA AVAILABLE AT + 
+ + 
~ 

-
~ 

1 2 3 

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 II 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 Supplying 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. 

Jl-9 

R z 
AREA 

N aD 
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 rnA of 
current at -6V, the zener could be a IN752A (5.6V) and the resistor 
could be 10/.02 = 500 ohms (470 nominal). The zener power 
dissipation would be 60 mw and the resistor dissipation would be 200 

Revision 1 J./30/79 



3-6 Vector Graphic Flashwrite r II Board 

mw. Use a 1/2 watt resistor to allow for higher supply voltages. 

Using a Spare Key on the Keyboard for Reset 

If your keyboard has an eKtra key not connected to the keyboard 
encoder logic, it can be used to reset the system, as an alternate 
to the reset key on the front panel. This is not possible with the 
Vector Graphic Mindless Terminal. Simply connect the key so that 
when it is depress it grounds pin 11 of J1, the keyboard socket. 
See section 3.4.3 for a diagram of J1. 

This pin is connected co 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 .A(!ce3sii1f1--:ch~ 60 Hz Vertical Blanking Signal 

Bit 5 of the input sta~us port is low during vertical retrace. 

3 .. 2 Programming for the Flashwriter II Board 

3.201 Vectoi 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 II board! and 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 Ie provided with Vector Graphic Systems.) 
It also allows you to toggle reverse video from program or keyboard, 
and offers several !es] Eignificant additional features. Both 
Monitor Version 3 a~0 earlier versions contain keyboard input 
routines. Option EV-II interfaces to parallel keyboards, while 
Option CV-II interfaCds to serial keyboards as on printing 
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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, 
including ASCII Dump, Hex Dump, Jump to Micropolis Bootstrap Loader 
(D800), Compare Blocks of Memory, Jump to Extension PROM (C400 - the 
start of MZOS 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 MZOS or MDOS, whichever is running), Jump to 
0000, Move Memory Block, Non-destructive Memory Test, Output to 
Port, Accessing Program Memory (for displaying and changing 
consecutive addresses), Compute Checksum, Jump to DCOO, Search for 
Single Byte, Test Memory, Jump to 2AOO, 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 MZOS 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 c~de between 00 and 1F is 
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 7F, 
fjrst 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 IF, the corresponding graphics 
character will be displayed, or whatever other character is stored 
in t~e character PROM if you have created your own character set. 
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cancel, send anothpr C~n~rGI-T. 

Extende~ ~~~C~~5 

dr::tv~?::{., 

. ""; t '.: ~. C ,;:: r r'" i f 
" 1. ,> ~.~ v .~ d e 0 

Without Using the Vector GraE~l~ 

you are bypassing the Vector Graphic 
driver, or writing your own video 

To d:;;; :0:7' a <~~.'.':'r ,~c. :::·:')f'!(:'A'here on the screen, simply write the 
cor'C(,spondL:r; lS,:' I '~;(!:'e- into the appropriate RAM location, using 
the :RAM C.1 c.r,:' , :1·,'r'._,or II board. Unless you have changed the 
1 0 c; a. t i 0 r, .} f;','d'::.:; ,::'::: :3 c rib e din sec t ion 3. 1 • 2, i tis the 2 K 
block fl0rn J ~~; ~7f: Since the screen is 80 x 24, the last 128 
bytes of th i "".~ .... ". ." ret: used. The fi rst location of this RAM 
correspo:lGS ::.,) " :C,':' ;~ft-hand corner of the screen, and 
successiv':: ::. ;"2;' .. , ",,,,,(' ;::-: ;3cross the screen from left to right, 
going to the l~~t 0a~c ~ the next line down at the end of each 
line. 

If the board is Lsed as shipped, the characters which will be 
produced ty 00C. ASC~~ code are shown on the diagrams on pages 4-1 
nnd 4-2, Thi;;, :!nc>.~'l~c:> ,:::.:J.",·cial graphics characters which you can 
use to b~i~e S~6 l~ iXl as such as pictures or large letters. Note 
that the C:!;f,;(;~:ti::{' ~':':;FI 30 to 9F are reverse video versions of 
those ieem ~0 ~ ~F. 31milarily, if you display a character having 
a cede £X":)ID ;,:Q to ~7!" j' _ w:ll be the reverse video vers ion of normal 
alphanume~lc c~3~a~~er~ ro~ 20 to 7F. (This assumes that the board 
is jun:p(Hej i=<)f .:: \',';(~ .. ~ ,>rId::;,), as shipped.) As explained in 3.1.1, 
you may c:c~c\t:2 .. . ,)'.t,' characters to replace those supplied with 
the board, 

If you are writing your own Monitor program, including a video 
driver, you can if you =hoose install this PROM on the Flashwriter 
Board. The socket is labelled U42 on the board. If you do this, 
you should refer to sections 3.1.3, 3.1.4, and 3.1.5 in order to 
make appropriate hR~dware modifications if necessary. 

erse Video 
~------,-----------~~.,--.----

This section spec:f:~al1y covers reverse video, even though it has 
been discuSS2C: in pr2c:.~d~nj sections. Reverse video refers to 
displaying a chara=ter in black, on a white background. This 
section is only relevd t if the Flashwriter Board is jumpered for 
reverse video, as shi?ped f~om Vector Graphic, rather than for a 256 
character set. (See section 3.1.1.) 

The easiest ~ay to cause reverse video is to go the Monitor 
Executive routill"? (l.'~ you have the Vector Graphic Monitor Version 3) 
by depressing ESC on t~!e 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 displ ayed as a 
reverse video character if the 8th bit of the character is a 1. 
Th is corresponds to Hex codes 80 to FF. If the 8 th bi t 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 froIn 80 to 9F (Hex). Notice that the 
graphics characters from 80 to 9F are reverse video versions of 
those from 00 to IF. In the same way, if you store in video RAM the 
codes beyond 9F, that is AD 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 MZOS 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 charactpr code in register 
~ and call C006, and the code will be displayed. If 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 is 
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 + I). 

3.2.5 Accessing the Vertical Blanking Signal 

For programmers interested in accessing the vertical blankiny 
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 t.he Mindless Terminal from Vector Graphic, then 
refer to the handbook for the Mindless Terminal instead of this 
section. 

The FLASIlWRITER 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. IIEIGHT - 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 ~mplitude 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 of tte vertical 
osc ilIa tor. 

7. BRIGHTNES5 - sets the background picture 
brightness. 

8. CONTRAST - sets the video amplifier <;lain. 

Begin the adjustment of the set with the HEIGHT and VERTICAL 
linearity. Fill the screen witb a pattern of characters. {Ii you 
Qre using the Vector Graphic Extended Systems Monitor, then enter Z 
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uc 0C 'Y; f 30 fcJ.lc"",·ing t':li2 JVloni tor pn .. lInl}L 'r'he misi.' in<J character in 
the t tt~m line is no~mal - it is the cursc~ loc&tion.) Adjust the 
\~EI':;·:j~'. c:~:,\",t.rol. which is usually at tbe rear of ttl.;:; set, until all 
l:..he C'::Di~:';c;;:e:~s fi.t: on the Bcr'een 'V.'ith C.n adequate margin on top and 
Dott.OJ1: .. w:.:ti(·;-,:: whether the top line of cr,ii:acters i.s exactly the 
same ·· .. ;~::igf)t d2 tb0 bottom line. If it is pot, adjust the VERTICAL 
LINEAR~TY c0~t~cl ~ntil it is. These controls tend to interact to 
some deg:~e~ ~c ssveral adjus~ments back and forth may be necessary 
until a 3a;:,i.f;f.::(t;~Yri najustm€Pt is obtaineCi .. Do not be concerned if 
tte ~i~01~y lC no~ exactly ce~tere~ from top to bottom. The 
HOEI': >"J.'.<. :.~!", ~~. ;'O:'::),:1-d :~()~'! be adjt.:E:~cd se ~hat the control is in the 
ccr.:l:2r:::i·· ,. :(3I"'::;e over w:l?ch. the display is in sync, i.e., no 
Ch2!~C~e~~ 2~e ~issnapen. Fer some types of displays, this may be 
OV2;'{ >," '<; . .:.2 ~'::,,\"ge< At this point, the horizontal position 
ccr; t:::-r>~. () L;":' Flash;.,;.c i. L::[ Board should be adj us ted so that the rows 
of cha::' C.!.Ct ';-; ~s alt~ ce": terec1 on the screen hor izontally. Th is control 
is the smal~ hlack ~t ter o~ the upper left hand corner of 
the t·ca,r j 11 

Eope;=::~::",:i.::i: c;,t tbis v:;int:. you have satisfactorily adjusted your 
dispia~. I~ che characters extend f the sides of the display, it 
will OE :?l:<",C:'3,'U,·Y'.() £.:(l]'st the ~;,iIDTH control. Some newer sets do 
r.c,t f;,:,::.·.'E VI1::.c~;.: , .. ::'-;rrol:::. If you are elect.ronically oriented, YOll 

can h2:lC,1c ci"s ;}:~ fol~~ows: y.':)u can install a choke in ser ies wi th 
the bc:,; ZCt1LaJ CE':~ ,i·2C'ci')n yoke. Local radio-TV stores may be able 
to supp~y a width choke if this is necessary, or it is possible to 
wind one cn a sRall powdered iron form on a cut-and-try basis. 
Anotiler ~',cssi'.:::~.1.i.'L1 to .sIightly increase the high voltage if the 
sat bEtS 1~,hi_s ,2,CJ~~~~:.?'TU2nIC" 

~ft~r t~J.:!.'::'5 L= .thr:· oisplo.y is. not ,exactly centered! it may be 
aeSlr~bJe to adJust the centerlng rIngs on the deflectIon yoke. On 
the rear of th2 deflection YOke a~e two metal rings with tabs 
protrt.J(:<1.119 froD, them. These rings a.re magnetized, and by rotating 
them independen~_y, the display can be shifted in any direction up 
to 1/2 inch cr SQ, 

rrhe d.6j ~tI'l2:r,,;~ of t~\:- 2RIGd'I'NESS and CONTHAST should be so that the 
back9co~nd lS Just barely blacked out or slightly grey, while the 
charaCCGfS d~f ~~st or ~ h. Too much contrast will result in 
excessive overEh0c~ ~n the 1e[= ed~es of the characters, or "hot 
s pots~' in the clla r act:.el:S" 

3.4 Cmmectir£g 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. 

The 6-pin molex connector, called J2, juttiny from the top left 
corner of the board is used to connect the board to the video 
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displayo 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 to using the enclosed 6-socket connector and 
assembling your own cable, Vector Graphic supplies two cab.les 
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 ____ C~o.nnecting a Video Display Requiring Separate Sy~c_~nd 
Video 

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 Connectin~ 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 otber end connected to J2 of the Flashwri1er 
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 be installed in the rear panel of a computer. When 
ordering, refer to it as the "VBC" cable. Vector Graphic ~omputers 
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 Jl on the 
right side of the board. The following diagram shows the pin 
assignments: 

DATA 1 
DATA 3 
-v (OPT) 

PRESET 
STROBE 

Jl 

14 
13 

VCC (+5V) 

DATA 5 
DATA 8 

DATA 2 
DATA 7 
DATA 6 

DATA 4 
GND 

(24 PIN DIP) 
KEYBOARD I/O 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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E IS/\ C9 RE'I' EID6 D5 Mil 0 
!::tSB • EI070>FDEI 'l'La' OILL R'lD4 
t:lja .. TIllS TABU: CAN BE EXTmDED IF OESIRID ElM 70 toI H,B IWnI'1'E IN tF.H 
EI~ 1::1'50 1('1 ...... ro OEI5a1 II BlOB 0>1f1':2 OILL OOP 
EI50 f'ISB ro OF I 51'11 I I ElDE C2D7Bl ... z' TIJl> ,11EPF.AT ID1f' 
EISf' P.17E 00 01\ I7ElI I· lUlU 01 rof> 0 
£161 81'iC ro OBI501 ,. EIE2 EI rop II ,RFsroRB mIG 
£163 6015 00 0601511 IClJRSOR UP EIB) Cl fOP B I \I1\Llf:S CI" 
EIG5 £165 • 'D\ILENI) EtIll $ EIE4 BS I'U'>II II 
EI65 oro KTABL+30 ,RXH fOR 15 CDNIIS EIES D5 I'U>II 0 
'::179 • BIE6 CDFDEI RI.QI OILL I1~Dt ,GEt! NEW SF)J 
Ell9 * OlfL'lI:9JH n:urINE tl~ 7B • toI A,M I RF.M Met 
£119 0lC4E4 OIKSl1 OILL Pl'S'l'K: EIf'A B8 I 01P B IcnlP HD'I 
E 11(; 41484541 Dr" 'OIB:KSUIt ' Blm C41DE2 OfZ ERR ,OILI, F.RRJR Jtm 
EIBO 4051'5540 £IEI!! 0>3FE2 OILL BMP 
£104 All elFI C2E6EI IN% RI.J:P 
£185 CIlOfZI OILL TAlI~ EIF4 01 FOP 0 0...../ 
EI89 0600 HV1 B,O ElF5 81 rop II 
£18A 7t: QlKSHIP """ A,M EIFfi )E2B HVI 

II • • 
, . 

£188 90 1'00 8 £IF8 O>7I!P.J OIr.L VIDro 
Elec 47 toI 8,A EIf'8 IBD4 JR CYCL 
£IIJD 0>1FE2 OIr,L fIoIP Elro ... nils IOJrlNE GF.N~::RI\TES IWIIlCH Hal ... 
EI90 2OF8 JR-IZ OQ{f}ILP Elro 0:>20EI R'ID4 OILL I'I\IJSE 
£I'U 18 toI /\,B B200 78 toI A,B ,I.,(Q{ AT 0 
EI93 C326£2 JHP pr2 £201 t:6B4 mI 00411 I HI\SI( n I'm 
1';196 • E20) 117 l'HI\ A ,O.EM CY 
£196 • WIIllH S'rARI' £204FA08E2 JI'E !'EVE ,JltU' IF EVEN 
£I~ • E207 J7 !'m:: 
£11'j(; 0lC4£4 WI\!1o\ CJII.L prS'l'K: £208 19 revE toI A,C IWl( liT C 
E 199 41\0;540')0 onl 'JlJiP TO \Xll' E209 17 fW. I mrAT! lY IN 
t: 1"0 200;44f20 E201\ 4' toI C,A ,Rt:<l'rr.'Ilf: C 
<'IAI 444f1H E200 18 I'fN A,B ,u::oI. A"r II 
ElM 21t~104 (.1(1 11,04£711 ,1I"llS RESTARt' B20C 17 lIN. ,I(JJ'ATE CY IN 
SIAl 7£ toI A,M B200 47 toI B,A ,RFS(l1(1£ n 



P.I\GE 7 rN;E II 

:'20£ L'9 ru,:-r ,RE'1U~ W NFW B,C E260 CJOOOO JMP 0 
::.101' • E26E 
";;!OI' ••• ERroR PRItll' rot .IOJl'JNE E26E • ZEIO OR flLL Ifl{)R'f WInl A (DIEfNIT 
;':~OF • E26B OJC4E4 ZE/OI CJlLr. P\':m-G 
,: 201' OlIlf'EO P1'1IO CALI. C1lU' 1mill' CR,LE E271 46494C4C mil 'FILL I 

,;:! 12 al20E I CALI. PlIll,)! E2715 AD 
1,215 7C KN .... 11 ,PRINT E276 (DOEEI CJlLL TIIIIEX I Rl'JII) 1IOI1I!E!;.,)t:r. 
!:2160>26E2 CALL P1'2 IASCl I E279 E5 1'\.511 II ,SAVE II 
::219 7D KN ... ,L ,<DOES E27A COOIlEI CJlLI. AlIE2 ,REM 2 DIGITS 
,: 1lA C3 ICE7 JHP pr2S ,roR l\DIJIlESS E27D ED XOlG 
J::lIO E27& EJ xnlL ,RP.'n'OIIE II, L 
~~210 FS ERR Pl8U f'SW ,SAVE ACe E271' el rop B 
" :J IE UXlFE2 CALL PTM ;PRINT MO. E280 71 ZLCI::P KJV H,e /WilITE IN'II') Hf;H 
,;221 78 tOV A,B ;MTA E281 OnFE2 . CAL!. IJ1l' / OCflP !IOU, I "1:11 II 
,:222 (DICE7 CALI, PT2S /WRITl'EN E284 C8 RZ ,RJ::IURN I I' rolE 
,;225 FI KP f'SW ,MTA REI\l) E28S 18f") JR ZL<lP ImNTINlJE 'flL nrl'lf. 
~:226 FS P1'2 I'I..5U PSW E287 • EllOIll.NGE OR /OlE A IlLO:K Of' I£K'lfIY 
,':227 0>2('~:2 CALL BINII E287 47 EllOlG KJV B,A 
E22A 1'1 rop PSW E288 COC'4E4 CAI.r. P\'SlN'J 
,:2211 1804 JR BII'lL E28B 45584348 Drll I f.XO INIGI': I 

~:221) IF OINII RAR '/SlIlFT flU 4 BtTS E281' 414E47 45 
f:22P. If' RJ\.R E291 AO 
,:221' IF RAR E294 1809 JR H'NEltnt 
r;;UO IF RAR E296 47 KJVEB KJV B,A ,SIIVE 010E 
~:2 J I E60f' BII'lL lIN I om ILQoI 4 BITS E291 CDC4E4 CJlLL P\'snr:; 
"233 C6JO ADI 48 ,ASCIt BIAS E29A 4D4F5645 mil '/OlE ' 
E2J5 FE)A (PI 58 ,DIGIT 0-9 E29£ AD 
~:2J7 IWlCEO JC Pl'Qj E291' COOEEI MJIIEtn'R CALL TIIIIEll ,R£I'l) MOOE.'lSt::s 
E2lA C607 MI 7 ,DIGIT A-I' E2A2 £5 FWII II 
EllC C)DCEO JHP Pl'Qj ElAl COOIEO CAi.L "'lEX 
~:HF • ElA6 ED XOlG 
Elll' • C04PJI.RE lIDORESSes MD OCRf.lo1EIll' H ElA7 E3 X'J.HL I IlI\CK 'ro tOfW. 
E211' 7B IH' K)V' A,E £21\8 4E HI..I:Xl> KJV e,M 
E240 915 9.18 L £21\9 El X'niL 
t:24 1 2002 JINI o::nt E2AA 78 KJV A,B 
F:24] 7A 101 A,D E2AIl FE4D CPI 'H' 
E244 9C saD H E2M 2ab4 JRZ HEllO! 
£245 21 0Xl~ INX II E2IIF 7£ KJV 11,11 
E246 C9 RET E2BO El X11IL 
F:247 • E2BI 77 KJV H,A 
E247 • JUItP TO OOER IWf £282 El X'I1lL 
1::247 ax:4E4 USER CALL P'l'ST!>lG E281 71 N'EXO! KJV H,e 
E24A 55'>34552 IJl'II 'OOER ARl'A' E2B4 23 INX H 
£24E 20415245 £285 El X111L 
E252 Cl E2A6 CDJFE2 CALL IJ1P 
E251 ClOOOI JHP 010011 F.2n9 CA4CEO JZ S'rARI' 
F.2'i6 * E20C 18EA JR 111/:0(1 

£256 • JUItP TO IWI "T I'R* lCOO E2BE • NCtI Ct:STRJCTIVE toORY TEST 
E2'>6 CflC4t:4 RI'IIt CALL P'l'ST!>lG E2BE CDC4E4 IDIT CAI.L PrS'1m 
E259 48492052 IJl'II 'UI 1W1' E2Cl 40454020 mil 'Hfli 01 ED( , 

E2'>D 41cn E2CS 4348454l 
ElSE' C)OOI'C JMP PRHCOOU E2C9 CD 
F:26t • EleA 210000 LXI 11,0 ;START Nr Zf:1l) 
&262 • JUMp TO IWI "T 0 E20l 48 mlQ> KJV e,H 
E262 OJC4E4 IllRllH CALL PI'S'roo F.2CE 061'F HIll 11,0Ffll 
&26'> 4C4F2052 om 'W IWI' E21>0 70 KJV H,n 
E269 41CO E2D1 7E KJV II,K 



c:j 
" 

PI'CE 9 I'N:I-: 10 

'2D2 Il8 OIl> 8 Ell8 2012 JfNZ 51([' /5J<lP If' NI) 01-11' 
,-:ml C21Xl1-:2 ,"lNZ ERRII' ,Plum' ERroR Elll\ Fl rop l'SW I ffi'lQl 0 ltll'H1I.. 
;:lD6 0600 HIfI 8,0 Enl fES) 0'1 '5' t-:2nfl 70 HJ\I 11,8 E]JO rs Mil I'SW 
,:109 7E HJ\I A,H E1JE 2806 JRZ roO' 
~ .. ~nl\ B8 01P 8 £340 23 11« II 
f:2fJl\ ellDE2 ERIUP JNZ ERR E341 7£ KN 1\,11 
';~!lE 71 HJ\I H,e £]42 2B OCX II 
(;~f)f" 2] It« H E143 89 0tP C I-:.?EO 18W JR tflUP EJ44 2006 JrnZ SKP 
1::2E2 • <XI1PARE 'IWJ f!LCO(S CP .uoRY £346 23 <DCP It« II 
E2E2 a:lC4E4 a:.MI'R CALL Pl'S'I'OO £l47 78 KN 1\,11 ,RI".Nl NElrr BYTE E2€5 4 HF40S0 ()TB 'CO!PARE ' EH8 2B OCX II 1000~n JIl)IJIl~ 
E2F.9 4152451\0 E349 rnlOO2 • CIII.L EM I PRJ to' (J)IlI'~q 
E2m UlO&et CALL TAlIEX f:l4C ro3YE2 SKP CIII.L IlHP ,OIa::K If' now. F.2rO ES PI.6I1 H E34F 20ES JIflZ rom ,1lI\Q( f"OR KlIlE 
E2FI UlfU:O CALL AlIEX E351 FI !UP I'SW f:2P4 ED XOIG El52 C') Rt:t' IUfS 7E Vl1UP liN 1\,11 £l53 .. 
F.2f'6 2l It« II £]53 • INPlIr lYITA f"IU1 1\ PORr E2Y1 EJ X'l1tL E35] ax:4E4 PH.-r CALL I'l'SI'tIJ E:!Y6 HE OIl> H E356 494&0;055 Drll 'INPIJr ' 
F:2F'9 46 ~O\I 8,11 E]5I\ 541\0 
f:2~'1\ C4 IDE2 eNZ EM El5C roOARI CALL All £2 IRFM 2 (Jl(wrn 
E2fO rn3fE2 CIII.L BHP E35F 48 KN e,I!! 
E)OO E3 XTlIL £360 fD78 IN!' I\. 
E301 201"2 JR'IZ \IHL('p E362 C)26E2 JMP (71'2 
11:)0) .. 1 lOP PSW E36,) • F:]04 C9 RET E365 .. WI'PIJI' 'ro " l'OR't £lOS • SEMQI f"OR SPECIFIC (DIES E365 COC4E4 IOJTP eN.L fTSI'I:-C 
Ino'> F5 FUll PWfI PSW E368 4F5S5450 Iml 'CMJl'PUl' I 
E]06 CDC4E4 CALL P'l'SI'I:-C E36C 55541\0 
E)09 46494E44 !7nI 'FItV-2 • E36F CDOAEI CALL All£2 ,RF.N> 2 DIGITS 
E10D 20)lAO E312 CDOARI CALL AI 1£2 ,REAfI 2 OIGl'1'S 
E)IO 1800 JR SIDUNl' El15 4D KN C,L 
El12 FS SIUI PlSlI PSW E176 IDS9 CMJl'P E 
ElI1 CDC4E4 CALL Pl'S'I'OO En8 C9 RET 
E116 514541<;2 DrB 'SEIIIlOI-1 ' E179 • 
EllA 41482011 
EllE 1\0 
EllF Q)QEEI SIDIEHl' CALL TAl lEX 
Pol22 ES PIJSlI II ,SAVE II 
~: 32 1 OlOA£t CALL AlI£2 I READ 2 DIGITS 
EJ26 Dl XOIG '1I-ax£,D .... 
E327 4S HJ\I 8,L I PU1' a:al IN 8 
El29 £, ia' II IRES'IORE H 
El29 .. , ia' PSW 
EllA n:53 CPI 's' 
Elle 1'5 PIJSlI PSW 
El20 2801 JRZ (I)tfl' 
El2.' £'j PlSlI H 
£1300)(}A£1 CALL AlIE2 IRE/\O 2 DIGITS 
E1U'fH XOIG 
R3l4 40 I'0Il C,L 
F: H'> 1':1 rot> II 
E))6 1E (})N'r KlV A, 11 ,RF.Nl HDORY 
El17 00 OIP B ,a)1PII.RF. ro 0000 
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£379 E39E 79 OOXy I'fN I\;C , RfI.OV1-:H OI!\MC'rf.1l 
£379 •••••••••••••••••••••••••••••••• *** ••• , ••••• E39F FE20 0'1 5I'ACE IPRIN'rlt-r. Olll€? 
E379 • £31\ I F205E) JP PRINT 
E)79 VIr.t:O ORIVER fOR FLASIMllTER II ElM f"EIC 0'[ PCL-'J'NL 1'lOO IAIl:m? 
El79 E)A6 P242E4 JP RET 
E)79 ... , •...•..••...•• -........................ , E3M E~ rum II IQJ~>DR IN HFMJIIY 
£379 • E3M 2186E) LXI II,TNL ITAIII.E STAlrr 
E379 FOOO· PAGe a:o PRtlOOtll ,SCREEN LO::ATIQI ElM ~F I'fN E,A 
f.l79 0020 .. SPACE a:o 2011 Ell\.! 1600 HV1. 0,0 
E379 0004 .. O.RSCItl a:o 4 E)OO 19 IW) 0 
El79 ........... , ................................ E381 ~E lUI E,M 
E379 • • Elll2 2104E3 LXI II,PCL 
En9 • aJtll'OOL ooDE o:»1fW>/OO: E3B5 19 IW) 0 
E379 (8) IDlE QJRSOR ElB6 El lmlL ,ROCrNER H 
El79 (01 CLEM SCREm E1B7 C9 RE'l' IEXro.rrE IOn'lNE 
E379 I E I PRI tn' O1NTR:lL OOCE E1B8 • aJtll'OOL OU\AACl'ER JUMP TIII1LE 
£379 • (II) 1lA00SPACE E1B8 6E TML 00 RET-PCL I@ 
£379 • (II TAB E389 liE 00 RET-PCL IA 
E379 P) LINEFEm ElM 61 00 IKl'IE-PCL In IntE OIR~ 
E379 (1'1) CARRIlIGE Rf:roRH F.1BO 6E 00 Ilf:I'-PCL IC 
£379 (N) 00 QJRSOR E3BC 60 00 fOR'\-PCL 10 CLEAR scru::~:N 
E)79 • (P) CLEI\.R ro am (F SCREEN • E3BO 00 00 PO.-PCL IE PRr a:NTroL 
E379 (0 I CLEI\.R TO am (F LINE E31lE 6E 00 RE'r-PCL IF 
E379 (R I QJRSOR IXloiN E3BF 6E 00 Ilf:I'-PCL ,n 
E379 ITI 'IDJGI£ RE.VERSE Vireo ElCO 42 00 OOI\O<SP-PCL I H Bl\CKSPACE 
E379 lUI QJRSOR UP E3CI 59 00 TAB-PCL I I 1'1\8 OVER 
£379 (W) OJRSOR I£Pl' E3c2 12 00 LI"--PCL ,J LINE rnflJ 
£379 (X I CLEI\.R '10 STl\.Rl' (F LINE E3C3 6E 00 RET-PCL ,I( 
£379 (Z) QJRSOR RlGlT ElC4 6E 00 RET-PCL ,L 
£379 ESC XV POSITtQl [£NJ-IN Elc5 6A 00 CI1E'r-PCL IK Cl\RRlN:lP. llJ~r 
£:379 E3C6 71 00 RET+)-PCL IN 00 OJR..<lOR 
£379 .ttttt ••••••••••••••• , •••••••••••••••••••••• Elc7 6E 00 RE'I'-PCL 10 
£379 • E1C8 1\7 00 O£HO-I'(L II? CLlt SOl ro Ellll 
El79 • VIDeO ID'IRl PAIW1ETERS E3C9 .... C 00 Q.I.IHE-PCL IQ CW I.INE 'ro !:NO 
£379 00'50 = IORIZ a:o 80 ,00. OF OiARllCI'ERS inCA 12 W LltF-PO. ,R OJRf'OR fJ:W~ 
£:179 0018 z VERI' a:o 24 ,00. Of' LINES E3CB 6E 00 Rt:r-PCL ,S 
£179 E3CC 76 W TVIIlf-PCL IT 'J.'CU::IJ-: VlIl':O 
£:)79 3EI4 1VTDEO HV1. A, 'T'-64 I'ltX3GLE \tloro lOCO 80 00 QJR.."lIP-1'(L ,U OJllSOR UP 
E:37B ElCE 6E 00 RET-PO. ,v 
E37B 1"'5 VIDEO PUSII I'SW ElCF 50 00 Bl\CKSP-PCL I \of OJR,<;QR I£F"r 
E37C CS PUSH 8 E3DO E4 00 aSTRf-PCL l x n.R STAIIT (F I,N 
E37D f)'; PUSII D £)01 6E 00 RE'r-PCL IY 
£:37E h'S PUSH II £)02 06 00 roLrPCL , Z OJRSOR R! (liT 
El7F E67F Nil 07Fl1 E30J CB 00 IF.f)IH-PCL ,I t:.<;C~XY l.l--:NlIN 
£181 4F I'fN e, .... E304 
£382 JAOOe8 W\ BASE+80IJI £304 • PRItn' OODE IN B Rlr.AroU".5S 
E38S FEel CPt OC11I ,PlOt TJIER£? £304 48 PCL I'fN C,B 
£387 79 KN .... ,C £ll>5 • PRIHT 111E OlARAcrER QI 111£ SCllEf}I 
e388 CCOOE8 ez BASE+80011 ICALL IT IF so E31>5 lIIOOrF PRIHT lUI m. 
£3813 0>60134 OISPL CALL LtPl'OJRS ,ERASE QJRSOR E308 A9 XM C 
E38£ 31\F.J\ 1"'1" lIYI XYHAG E31J';1 77 I'fN K,A 
E391 A7 N:IA A E1Ill\ • roL OlfOCS 111£ QJRS !'OS FOR DIO (F LINE 
£J<J2 2f1OA JRZ OOXY EllYl 1I\DOf'F EXll. LD\ CtlIU'OS 
£J'l4 JI) OCR A --Eloo lC Ilil II 
EJ9S 32£1\1"'1" S1'1I XYf'lAG f.:31lE FE50 0'1 1""111 Z 
£3'16 CMf'f.:4 JZ ylU> Ell'X) )050 JIC TIIIlIw.r 

£390 C)1I6"'" JMP xros ElP.2 III' XM .... 
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E lEJ J2DIlFf' STA QJRf()S £442 a>6Of:4 ReI' CAM. LIPI'OJRS 
ElE:6 t I1'JVE [If LINE E445 £1 roP II 
E3e6 3I\OCFF LINF ill'\ (,INEN) £446 01 roP 0, 
ElE9 F'E 11 (PI IlERI'-1 £441 Cl roP 0 
Elrn 2023 JR\lZ ta;CilL E448 rl rop IW 
E1FD • SCR.1lL UP <llE (.WE £ .... 9 C9 ReI' 
Elm 215000 SCI¥JIL LXI H,IIOiUZ B44J\ lNlOFF 'lVIr.t' lD\ IIFL 
E 3 PO fn500FFF LreO 'IrnOI £HO EEilO XRI 8011 
[JF4 19 [W) 0 £44F 3200FF STA IIFL 
E3PS EDAO SCRL WI £452 18EE JR RE'r 
ElP1 EDAO WI £454 t 
E3P9 7C I1JIl A, II £454 t I1JIlE 'nIE QJnsat UP 
E3PA FEF1 (PI I~ZtIlERr+PAGE/256 £454 lNlCFF QJR9JP lll/\ LItIENO 
8]PC 20F7 JR\lZ SCR. £451 A1 mA A 
P.JFE 10 KJV A,L £458 28E8 JRZ ReI' 
E3F'F' ruao (PI HORIZtIlERI'+PAGE&OPAI £45/\ 3D OCR A 
[401 20F2 JR\lZ SCR. E45B 3aJCFF S'l'OOLN Sl7\ LINE)O 
Et03 WX':Ft lll/\ LINEN) £45e 18E2 JR RET 
E406 t ERI\SE R:lTIU1 LINE £460 t CALaJtATE K>I lIDO FIOt QJnsat I'OSITICN 
F.406 P.8 I:rol'L XOIG E460 2180F1 LIFl'OJRS LXI II, tIORl Z tllERI'+ PAGE 
E407 0650 MVI O,tIORlz E463 IIOOFF LXI O,-It:JRIZ 
E409 3620 EI..£P MVI M,SPACE 1':4611 lNlCF1" lD\ LINEN) 
E4013 2J INX II £469 3C a.a> INR 11 
IW)C 05 OCR B E46A 19 [W) 0 
E400 20FA JR\lZ EI..£P E460 rElO (PI II'P.RI' 
E40F 3D OCR A £46f> 20PA JR\IZ a.a> :<prII1IZp.ll 1\1' IDI"I\" 
E410 3C NOOCRL INR A E46F fDSllOOFF CFIN UJ'l) OJRPOS 
E411 32DCFF STA LINEN:) £413 1600 MVI 0,0 
E414 182e JR RE'r E415 19 [W) 0 
E416 E476 t REVERSE TIlE VIrf.X) 
£416 t ERI\SE BEFORE BACKSPACItr. E476 1£ KJV II,M 
8416 3620 DBACKSP MVI Mt 2011 E471 EEOO XRI 8011 
E4 18 MOPF 11>\ OJRroS E419 11 KN M,A 
E418A7 NlA 11 E47A C9 RET 
E41C 2824 JRZ RE'f EnO t CLeAR ro OlD CF SCREEN 
1:41E 30 OCR A E470 <D96E4 (UN) CllLL ~SPC 
E:41P 28 ocx II EHE 10el JR RET 
1:420 3620 MVI M,2011 E480 t ct.E1lR ro END CF LINE 
E422 181B JR TABIU!:r t480 lADBFF a.LINE fDI OIRroS 
1:424 • foOVE 'nIE OJR.9:)R BACK E48) 3620 MVI M,2011 
E:424 lIID6PF BAO<SP LP\ QJRf()S E485 2J INX II 
E:421 30 OCR 11 £486 3C INR 11 
E:428 F23f'E4 JP TMRET £481 f'E50 CPI 5011 
£:4211 18' I JR CREr £489 20FO JalZ CLLlNE+3 
£:420 t TAB OVER ro TIlE NIi:l!T 8 KILTI Pt.e £480 1805 JR RET 
1';421> 3i\OOFF TA8 11>\ amPOS • £48D t CLEAR TIlE OCRErn 
E:430 P607 au 1 £48D 210OPO CLF.AR LXI II,PAGE 
E:432 1611.9 JR EDLt3 £490 22DFFF SIIID 'IUKN 
~4H t Ct.ei\R TIlE SCREEN l'lm IOIE UP E493 22PAFF SIUD XYFUG 
E04 COBlE4 ftlRM CALL CLEI\R £496 )620 t1tSPC MVI H,2011 
E:431 AF 101& XAA 1\ £498 2) INX II 
E:438 321lCFF sn>. LINFlK> £499 7C KN A,H 
E410 32DOFF STA IIFL ICLR VI 0 f'LIIG _ E491\ f'EFO CPI PAGE1204B/256 
£:43& t CAilRIAGF. RE'I'lIilH £49C 20PO JR\lZ "'IISPC 
E:43e AF CRE:\' XR/\ A E49E C9 I1F.r 
E:41r 12llOf'P TAnReI' STJ\ OJRfOS E49P 
&442 t RE'1\JIlN ro '111 E CllLLIIC IOJI'I Ne E49F t PIlX:ESS rEI\O IN an:; 





Pia: 15 f'N":e 16 

F:49F lE02 rEnIN HV1 A,2 E4E1! lB 00 27 :F:SC 
F,4Al 32EAFF STA XYFLIIG E4EF 2001 00 200111 ,X"12 Y"7 
Pool". 189C JR RP.I' E4Fl 20564543 01' ' VfX:'tn1 GRl\PlII e • 
E4A6 E4F'i 544F5220 
1':41\6 • SE:r X AND 'i QIRSOR I'OSITI(J~ E41'9 47S241,)0 
E4A6 79 XI'OS KN A.C E4ro 48494320 
F:4A 1 f'ESO 0'1 80 ESDI lB 00 27 ,P.SC 
E4A9 1802 JIC XINIO E,)02 2008 00 2001111 ,X=12 Y~B 
E4M 3E4P HVI A,19 E504 20202020 or , 

KlNITOR 
P.4AO 1890 XINIO JR TAOOET E,)08 404r4E49 
F:4AF E50C 544F5220 
E4AF 79 YroS I1:N A,C E510 20202020 
E4flO FEIB O'r 24 E514 IB 00 27 ,El>C 
E41l2 1802 JIC 'iINR'l £515 2009 00 200911 ,x-32 Y=9 
E"A .. 3E17 HV1 A,23 E517 20205645 or , 

VERSICtI 4.2 . 
~:4f16 18Al YlNro JR S'OCIILN E51B 5253494F 
E408 £51F 4E20342E 
E4118 AF CL'l'l'Rl' XAA A E523 32202020 
F:4B9 l;;J)DFF Sf A ClJRPOS £527 IB 00 21 ,ESC' 
E41lC <n60F:4 CALL LIFTCIJRS E528 0080 00 81ll ,x"g Y=lJ 
F:41lF HIIlF JR a..LINE e5Z1L" __ - •...... _" •. RE'I:. __ ._ 
E4Cl E4Cl - ffiENl> Et!U $ E52B (])c1E4 PIOWl' CN.L RPfS'lN::l 
E4CI • QJI\SOR S'IOIU>GE LOCATICNS E52E 4D6F6E3E 01'11 'Han> ' 
E4C~ or. SPTR+{)BlI £532 AO 
FroB ClJRIU) 00 I ,I'OS CtI LINE E511 C9 RET 
PfUC LINEN) 00 1 :LINE N..f1BER E534 
PAlO vn. 00 I ,REVERSE VID FtJ\G £5).t "WIDe ASCII IUlP 
FI'DE WlDfll 00 1 I PRI NT WI 0l'H £534 (])c4E4 W'lSCII CALl. PTsnr. 
FroF 'rQ3(}I 00 2 ,'IU?' 0: SCRErn E531 41534349 Orll • ASCI I IUlP ' 
Ff'El 'n::tJRrofi 00 2 ,1'EMP I'OSITICtI E5lB 49204455 
1"FEl 1.11'1( 'H5' E53F 4050A0 
FFEl • AODITICNS 'ID 4.0 1tJtI1'IUt E542 moEEI CALL TAIl EX 
pm3 or. f<5END E545 CD98E5 CALL 1000C 
E4CI • pRINT A STRIN:> E548 • HAKE A IUIER fUR ASCl r IUW 
E4Cl CDOf'EO RPrSIN::l CALL CRLF ; CRLF f'l fIST E548 78 IUIELP KN A,B 
E4C. E3 PTS'lN::l X'I1lL £549 fE40 0'1 64 
F.4C5 7E KN A,H E548 281A JRZ TEIMI.IN 
E4C6 23 IN!( II E54D ~OF /ViI OAf 
t:4C'I EJ X'I1lL E54F 2810 JRZ IOUlER 
E4C8 A1 Tt-lA A E551 E603 NH J 
E4C9 UHm::J CALL VIreo ,PRINT IT E553 2808 JRZ Hi\l\t(ER 
t4('C F8 If'I E555 lElO HVl 1\,' , 
F:41J) 18rs JR Pfsrm £557 QnllEJ REfN1'R CALL VIIX::O 

-E4Cf' • SIGI GI MESSN:::F: E55A 04 I til B 
F.4Cr 3E04 SIGI HVl A,4 ,OEAR SCRE~ £558 18m JR IUlBLP 
t:41ll .aHI3E J CN.'. VI 000 £550 3E6C MIlKER HVl . A, '1' 
1':404 2150fl LXI H,Pla:t1501 E55F 18F6 .IR REfN'11l. 
E407 E'i l?ISIi II E561 78 N.HIIlR KN A,1l 
E408 1151 f'1 LXI 0, PN;Et 15111 E562 Q)21E2 OILL nINiI /' 
E4111 01]000 1)(1 fI,301 E565 18F3 JR IlEmnH3 
E41l:: J612 HVI H,I211 IGIW'IIIC OlAl1ACfER E567 • 'IlXoGlB REVERSE VI U'!O 
Eun EflilO LDIR E567 an9E3 TEIflL1N CII.I.L 1V11'lOO 
E4r.2 El Rll? H E56t\ Q)f41':5 KlMPI CAI.L SETSCIILI. 
E4El •• "oFI IXI IJ, PN.;E t I Mil - ES60 more2 CAI.I. PI'AD 
EU:6 0lB002 1)(1 8,640 E570 OElf' HV1 e,G3 
E4P.9 moo wrR E572 OJ79E5 CN.I. W"lH1'2 
E4fl1 OJC4E4 OILI. PI'S'IlU E51S FA6AE5 JH W"J-n" 
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E578 c8 RZ £5E4 £1 lOP II 
ES79 7E i01P2 KJV A,it £5ES 1lE0F 1M e,IS 
E57A 47 KJV FI,A £5E7 an\EO CIII.L SPCE 
E578 3E05 1M A, '£'-64 E5m 0XlI\E0 CIII.L Sl'a: 
f:57D CU7DE3 CALL VIOOJ E5fD 0>7'JE5 CAI.L \O\UHI'2 
E580 C::03~'E2 CALL f!f1P E5F1) fNlOES J!1 IILPI-3 
E583 C8 RZ E5f3 C9 Rt'T 
E584 00 OCR C E':iF4 • alB:]{ TO SET scrou. mINT E585 F8 Ifi £51'4 lrIDEFF SE:rSCRLL LD\ WIIJl1I E586 181'1 JR NJI1P2 ESF7 30 OCR A 
E588 • WE; OJRSOR, PRINT "AOOR- E5F8 3alE:FF STA WIIJl1I E588 CDCIE4 IOIEC CALL RPrSIN; E5fB 2007 JIflZ CI'SCRL E58R 14 00 'T'-64 £5ro 0150f'0 LXI B. P/Ic.F. +50'1 :2ND I.WE 
E"iBC 4 1444452 urn 'AOOR ' £600 1iD43OIT1' rom 'lt6W ,SCIlJU. lUll'"' E590 AO E604 C9 crSCRL RET E591 0600 1M B,O E605 • E593 3EI8 MVI A,24 E605 • PRXiRAM PetJm' £595 32DEFF STA KIIJl11 E605 QJC4E4 PRXiIWI CAI.L PrS'J:N:; 
E598 C9 REI' E608 50524F47 1Jl11 ' PIIX:R1IH r 
E599 • tlAKE A IIltBR fOR IIEX Dlt1P E60C 52414I:l.P<0 
E599 78 IlEXlIltBR KJV A,B £610 0leIE0 CN..L NIEX ,ADm IN ilL E59A FEIO CPI 16 E613 fD53Et'F Soro 'lUJRPOS E59C 2806 JRZ IIEXR::I' E617 CD88E5 CALL fDlEC ,PRINT ·NJI~· E59E Q)ICE7 CALL Pr2S £61A <D99ES CALL IIEXfUlER ESAI 04 l~ B £6100>79E3 CALL 1VIlm £SA2 18F5 JR IIEXIIlLf.:R £620 AF XM A E5A4 • EXTEND fOR ASCI I E621 lUFF STA tllIJ"1 £5M O)f¥\EO IIEXACr CALL SPCE £624 0>8E£6 CALL PRTILINE IPRINT I.INE 0JN1' II ESA 7 CDlYlEO CALL SPCE £627 0>2fEi ro~ , CAI.L ESCAPE ESM 0600 MVI FI,O £62A CDfDEO CAlL liE!( ESAC 78 IIEXR'.P KJV A,B E620 2A£IFF WID TCURPOS E5AO f'El0 CPI 16 E610 30lA JRIC H')(lfl4 
ESAF C8 RZ E632 • <XltI'l'R)L mre 'IJ\I:ILE E5130 EGO, HU om E632 fE20 CPI ' , 
E582 Q)11E2 CALL BINI. &614 2846 Jm CSRr 
&5135 04 INR B £636 fE08 CPt 8 
£586 181'4 JR IIEXRLP £618 284S Jm CSLT 
E508 • IIEX DlHP RaJI'INE E63A fE12 CPt 'R'-64 
E588 CDC4E4 IIEXIIlL CALL P1'S'IlC E6lC 2839 Jm CSI:JH 
E5BIJ 48455820 urn 'IIEX Dlt1P ' . E61E fEIS CPI . 'U'-64 
t5RF 44 554050 E640 282, JRZ CSlJP 
ESC1 AO E642 fEn - CPI '101'-64 
£SC4 OlOEF.I CALL '1NtEX E6U 2819 JRZ CSLT 
ESC7 <D88E5 CALL 1000C £646 F£IA CPI 'Z'-64 
ESCA 0l99E5 CALL IIEXIIlLf.:R E648 2832 Jm CSRl' 
E<;(l) <D79t:3 CALL TVIIJX> E64A 1800 JR rolUXP 
E500 Q.)F4E"i CALL SETSCRLL £64C *KDIFY A mcmc LO::1\TI(J>I 
E'I03 O)()FE2 HLP 1 CALL prAD E64C 2A£IFF KlHlt UIID 'lUJRPOS 
E5116 ES !?lEH II E64F 41' lUI e,A 
ES0705 Pl.51l 0 E650 lADEFF [,(1\ munl 
E5118 OE: 10 1M C,16 E653 A7 NlA A 
ESIYI 7E HI.P2 KJV A,1t £6S4 7E lUI A,1t 
E511l 0llCE7 CALL Pr2S £655 2800 JRZ I.sNUlL 
ESOC 23 INX II E651 f!6F1) NIl Oroll 
ESIlF 00 OCR C P.659 01 001\ C 
£5EO C21W:5 JNZ IILP2 E651\ 77 RfMD1 KJV It,/\ 
ESE) 01 roP 11 £650 3N:lF:FF LIl\ WlIJl" 



PI\GI!: 19 r/ll;F, 20 

E65E EEOI XIU E686 * A • 5n*1.fW 
&660 2011' JlflZ RrRINtl E6B6 1<nJ1'1' Sl'A OJRroS 
&662 1818 JR CSRr E6B9 C36Cl:4 .JHI' L1Pl'OIRS 
E664 .17 k<;,NIOI. RIlL E61lC • 
E66S 17 RIlL B61lC • 
E666 17 RAt. E6IlC * OlSPlJ\ Y RfI;ISfEPS 
E667 17 RAt. E68C 0>c4E4 00FnS CAl,L PfSnr. 
E668 EfiFO ANI Oroll E6rlF 52454749 Ofll • Rffi 1S'f'ERS' 
E66h 81 alA C E6Cl 53544552 
E660 OF R.RC E6C7 03 
E66C 01" R.RC E6C8 * IVU' RfCUln:11S N'TER mrR'i FIOt ref 7 
E660 Of' RRC E6C8 El rutPntn"l lmlL 
E6fiE O~· RRC E6C9 1'5 !'lUll I'SW 
E661' 18e:9 JR R&IEI1 E6C\ CD22E7 CALL OHlPRFCS 
E671 • HOVE UP ONE LINE E6CD 28 OCX II ,GET /)1lFJ\/( NID 
F.671 111"01"1' CSUP [Xl 0,-16 E6CE Q)OFE2 CALL rfM 
E674 19 (W) 0 E601 EI lUI' H 
E67S 1809 JR RrRIN E602 CS Pl.511 8 
E617 • r«:NE Ill'" (NE LINE £603 C077E7 CALL PR'I'FI.G> 
£677 111000 CSDN [XI 0,16 E6D6 CI rop n 
£6711 181'8 JR CSUPtJ • EG07 COl2E2 CALi:. PrllOtl ,pRmr I\f' 
£67C • r«:NE RIGlT ONE SPACE E6M EI rop II 
E67C 23 CSRI' INX H 8GOO 22Elf'F SIUD IlUfEHP 
£670 1801 JR RI'RIN EGre CD98E7 CJ\I.L PrIIREt: ,PHINT 8 I) II 
F.67f' * HOVE LEFT ONE SPliCE E6EI DQ>5 PlSH IX 
E671' 2B csI:r OCX II EG8l EI lUI' II 
£680 86E4 CDI2E2 CAl.L. PrI\lHl ,PRINT IX 
E680 1If' RI'1l'1lI XRII A E6E7 n:F.5 PUlIl IY 
E681 12J1f:1'1' STA WID"I E6E9 EI rop II 
E684 22EIf'f' SJllD TOJRPOS E6EA ())12!2 CAr.L Prl\l>+l ,PRINT 1Y 
E687 lEIS UP~ KVI A, 'U'-64 E6FD 210000 [Xl 11,0 
E6890HBEl CALL Vla::o E6rO 19 (W) ffi' 
E60C 1896 JR POLUXP-3 E61'1 22E51'1' SlilD SPrEMP 
t:68E • PRINT A LI~ OJNl'AININJ «II II E6f'( COl2E2 CALI. PrIlO+l ,PRIKf !':P 
E68P. 2AEIf'1' pRrILINE WID 1UlRPOS E61'1 08 EXAF 
E691 ES ru311 H E61'8 1'5 PlSII PSW 
E692 01 lUI' 0 E6F9 EI lUI' II 
E693 70 KJV A,L E61'A ())12E2 CAl.L PrMtl 
E694 f'601' au 0~11 E6I'D 09 EXX 
P.696 5f' KJV E,A E6A:: ())98f:7 CALL pnlREE 
P.697 E6FO ANI Oroll 8701 09 &XX 
P.699 6F KJV L,A 8702 OIl Ull\X B 
"6911 O)())ES CALL IIU'I E1030110::7 CAl.L Pf2S 
Eli90 • I«'.W rof OJRSOR HlIf'JU'! IT rom 8706 11\ IDJ! I) 

£690 ClJ60E4 CALL LIPI'OJRS E707 COlCE7 CJ\I.I. pr2S 
r.61\0 2AE I FF WID 1Ul1U'OS 87011 2AE1FI' LULD 'III,TfMP 
£61\3 70 KJV A,L E700 7£ tIN A,11 
F,6M P.60F lIIlI OFlI £70£ CDlCE7 CAr.L Pr2S 
E6116 fif' KJV L,A E711 2AE5Ff' LULD SP'fEHP 

P.6A7 IF.OS HV1 A,5 E714 1'9 SPIll. 

P.6M 20 PUP I OCR L E71S EI lOP II 

P.6M 1"1101 E6 JH PaDt.'T £716 CDI2E2 CAl.I, I'1Mt) 

E6iID C60) MI 1 _ £719 C34000 JHP CLIUIII{ la.FAR 1lI!f'JlKI'Htll' 
E6AF 181"8 JR PlJX>1 E71C * 
E601 6f' I'(lI)Hr KJV L,II E71C C026E2 Pr2S CAl,I. Pf2 IPHINT 2 alAR!{ 

E662 lI\ClI':Ff' In\ WIIJrll E711' C301\EO .JHP SPa: I PR Ilfi' !':PIICP. 

E60S 85 ADO L E722 • OISPlJ\Y RBJlS'l'ER ImM~;R (N BellED! 



E722 COCIE4 IJISPRffi.'S CALL RPTS'il'KJ 
E725 14 00 'T'-64 
E726 41444452 In' 'MOO FLAG.'> IIr 
E7211 20464<:4 1 
E72E 47'132020 
P.712 41462020 
E716 20424320 
E71h 2020444') 
EnE 20202048 I1l' 
E742 4C202020 

III. IX IV 

F:746 49582020 
E7411 2049'1920 
E74F: 2020'»)50 
E7,)2 20 
E753 20204146 I1l' • Ar' 
E7,)7 27 00 27" 
E758 20204243 I1l' • OC' 
£7'iC 27 00 27" 
£750 20204445 I1l' • DE' 
£761 27 00 27Ji 
£762 2020484C or • JiL' 
£766 27 00 27" 
£767 20404220 I1l' I @B @O @II @SP • 
f:na 40442040 
E76f' 48204053 
E7n 5020 
E775 94 00 "r'+64 
Ene. CII nET 
E177 
1::717 • PIU m' fl.AGS 
E777 0151140 PRJ"l.rn LXI 8,40SAU 
E7711 Ol/\ 7E7 OILI, HA.'">I<F1.G 
E770 014301 LXI 8,143H 
F:7BO mA7E7 OILL MI\.<:KF1,G 
F:1fJl 014080 LXI a,804Il1 
E786 OV\7E7 OILL w.sKF1,G 
E70'l U 14')04 LXI 8,44511 
£78C r:DI\7E7 OILL MASKF1..G 
B7Br 014810 un 8,104811 
E792 Olll\7£7 CALL MASKF1..G 
E79'5 CJf.\I\.EO JI1I' SPCE 
£798 
E198 • PRIm' IlC DE ilL IN OODER 
E198 F:5 pnmf'..E Pl.EII II 
£799 C5 Pl.EII a 
E79/\ EI rop II 
E79n OJl2F.2 CN.I, PrNHl 
E79F. os Pl.EII 0 
£79F EI rop II 
E7hO OJ 1 2F:2 CALI, prNH) 
F:11\J EI roP II 
E7114 C 1I2E2 .lHl' PI'/I/H3 
E71\1 
F.7117 70 w.sKF1.G KJV A,L 
E71\8 1\0 ~h 1\ 
E7M 11':20 HIll 11,2'.1 
£7M CJ\7(lf.] JZ Vluro 
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