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CHAPTER 0
INTRODUCTION

Congratulations | Now you have a fantastic and powerful computer of
your own. This manual will guide you to use BIT90 computer and pro-
gram BASIC language. No matter you have never worked with a com-
puter before or you have been familiar with the BASIC language, this

manual would help you to make the best use of BIT90.

This manual is arranged in the sequence of followingsteps:

STEP 1

STEP 2

STEP 3

STEP 4

STEPS .

+ How to power on your BIT90, and some points to notice

when BIT90 is power on.

: Understanding your keyboard

Before you enter the BASIC of BIT90, you must have studied
the keyboard, especially the[ Fc‘l'ﬂ : [msm [ € |key.....

&lc.

: How to use one-key BASIC

Besides the BASIC function of general purpose, BIT90 also
has a special function, one-key BASIC, for beginners to start
with.

: Introduction to BIT90 commands and statements

If you are a beginner, you may start with some simple BASIC
programs to enter the world of computer. if You have years
of experiences in using computer, here are some usefu| and
powerfu_l commands, especially those for graphics and sound
effect, can be applied specifically to BIT90.

How te program your BASIC language

In this section, you may try to talk to your computer and
enjoy it with some interactive pmgrams.. For further infor-

mation about BASIC programming and others, please refer to
“BIT90 BASIC MANUAL".






CHAPTER 1
HOW TO POWER ON YOUR BIT90 COMPUTER

1. An overview of your computer
Your computer console is the central part of your computer system so
that all of the other units can be easily connected to it. No other tools

are required. Let's take a look at the front and riaht side of your
BIT90.
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Following is the back and left side of the console.




L «d for user to type information into the COMputey
a. oyboa! . : :
b, Joystick jacks used t0 Piay video games or other application .

_user's design.
c. Power on/off gwitch to turn on or turn off the computer,

d. DIN jack which you attach the power cord 10 the console.

8. §.pin jack, pin-3 and pin-5 are the tape load and tape dump respe,.
tively, pin-6 is the video output signal used to connect the Rgg
monitor, pin-8 is the audio sound output.

f. Video jack used to connect the video signal to your color TV get

g. Expansion slot for user’s applications or the expandable modules of

the console.
h: Reserve slot for game cartridges or other software modules.

. Before you power on BIT90, you must have connected the TV
imterconnect cable to your color TV set. The video outlet signal on
the back of main console is used to connect BIT90 to your TV set.

The following steps tell you how to set up the system.
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1) Remove the VHF antenna cable from your TV set,

2) Connect the TV interconnect cable from “Video'' output outlet on
the back of BITS0 to the switch box. Then, connect the VHF
antenna cable of the box to the VHF antenna terminals on your TV
set.

3) Whenever you use vour TV set and BIT30 together, set the “TV/
COMPUTER" switch on switch box to “COMPUTER".

4) Make sure both the computer and your TV set are plugged into a
live wall outlet,

5) Check to see that all connections are secure.

NOTE: Your BIT90 computer also supplies RGB video output signal
for connecting to your RGB color monitor. So, you may
connect the cable from the 9-pin socket on the rear of the
BIT90 to the RGB color monitor instead of color TV set. This
cable is option supported by BIT CO.

3. Connect Power Cords
Next, connect the DC power cord (with transformer) to the com-
puter. connect the small 5-pin plug end into DIN JACK on the back
of the computer as shown below: (NOTICE: the pins only line up
one way)
Then, plug the other side of the transformer into a regular wall

outlet as in the sketch below:

hhtsnnnnig
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the TV cable and power cord to the compy ter e

After connecting the back of BITS0. Your Ty Scroen

the color title #g|T90", and just @ moment, it diaﬂhy

“BIT90 aﬁélc--a.o" and prompt > Yet, if you have pi,q. a

cartridge into the slot in the left side of the console, the ¢,
game

puter will enter the game mode for entertainments,
Having entered the BASIC mode, your TV screen displays ag folog

with a sound “BEEP":

BIT90 BASIC 3.0
READY
<

w size may be tested by “FRE” command. But if yoy have
expanded the memory to 32 K, it will show you “32760". Until you haye
typed into computer a BASIC program, there will be a red square flash-
ing on the screen. If this message doesn’t appear, check connections of
the devices again.

‘NOTICE: Do not quickly repeat the ON/QFF operation of BIT30 or
connected devices. It may cause trouble or malfunction.
. When you erroneously turn off the power switch of BIT9,
programs stored in the main memory of the BIT90 will be
lost. Important programs must be recorded and stored on
a tape before turning the computer off.
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UNDERSTANDING YOUR KEYBOARD
An overview of the keyboard
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This keyboard of BIT90 computer is like a standard typewriter with keys
of several types. Pressing any alphabetical key causes its upper-case

llarge capital) character to display on the screen. After having pressed

(owtn| k€y then pressed any alphabetical key, you would get the lower-

case (small capital) character. If you have held down the key

the |Gwm| key then pressing any alphabetical key,I on the screen there

——

will be the upper-case (large capital) character for that key.

Except for the alphabetical keys, each key’s upper-case character is

printe :
d at the top of the face, while the lower-case character is printed at

the
bottom. Whenever you type the key and any key except

for the :
alphabetical keys, the upper-case character will be displayed on

the :
screen, otherwise, the low case character wil be
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iso have special functions as €Xplaingg the
oll

sections.
. Repoat
X A"mmﬂmmd RURIRAREOELo ropoat funcy,, o
u
BIT90 h?dkw for more than one second, that Charactg, is rﬂmhﬁ:
down an o
until you release the key:

; Graphic Character :

'I : In order to generate a graphic pattern to display on the serg,, BiTYg
J u
|

is designed with a special function-graphics character, |4 YOU wap .

E display the right top of key face, you must press the Key pre
| I viously and then press the key you want to display. | YOU want 5

' display the left top of key face, you must press the key firgs
and then press the and the key you want to display simy.
taneously. For example, when vou want to display the graphic chs.

r‘ Il racter B . You must type the F:QJ key first, then press the

. and at the same time. If you want to display the

A . you just press the E key then the m. In BIT30 com-
puter, there are 69 graphic characters can be used :

3) One-Key BASIC
For the purpose of using BASIC commands or statements essh
BIT90 computer Provides a way to gjther the beginner or the BAS
hobbist to Program your BAS|C language quickly. To enter a token™
BASIC, hold down the key and press the appropriaté ©@"
Mand or statemen; key of BIT9g BASIC. For example, when Y™

wa i = | ke
and pregg the [8 T‘ni _

=
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4) Special control keys
Several keys founction vannusl',r in BIT90 BASIC, such as FlST ESC,
DEL, INS, RUBOUT, BS,

*RST : When power on, the system enters a cold start; press
the RST key, the system enters a worm start.
*ESC t In BIT90 BASIC EDIT mode, the ESC key is equal to

RETURN. While listing the BASIC statements, press the
ESC key should stop the list command. If the BASIC
program is running, the ESC can be used to break the -

program.
*DEL : Delete the character of the cursor locates.
*|NS : Insert the character of the cursor locates.
*REBOUT : Delete one line buffer 128 characters.
*BS : Backward a space and cursor shifts to the left charac-

ter, that character will be replaced a space.
. [II : These keys are used to move the cursor one space in

[ ==
E‘IED Correction on the screen is performed by utilizing the
DEL, INS, RUBOUT, keys.
*RETURN : Tell the computer user has entered a command to

the direction shown by arrow to correct the sentences.

process.
When the RETURN key is pressed after correction on
the screen, the corresponding program within the me-
mory is corrected in the same manner as displayed on
the screen. The RETURN key may be pressed at arly

time regardless of the cursor position on a given line.

5) Function keys
BIT90 computer has reserved 10 function for users definition, Fhe
FCTN key is entrance point. You can hold down the FCTN key and

press the number keys (0 — 9), thus, your computer will respond the

R
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233) to your for executing vour Speciaj i
— t ;

mber code (224 : :
nu ram. In BASIC program, you may use INPUT” o t
program. o which program will be execy :
read a code 10 determine ., L
computer.

6) Math or Operation keys
The math keys (or operation keys
cnmﬁutor to add, subtract, multiply,
power, The symbols for addition, subtraction and equals are the o
ones you're familiar with, but the multiplication and division Symbosg

may be new to you.

) are the keys used to INStryey th
- e - E

divide and raise a numpg, to
d

+ ADDITION

— SUBTRACTION

* MULTIPLICATION
/ DIVISION

= EQUALS

The "caret” key (A) is also used for mathematical operations. This
symbol tells the computer to perform exponentiation (raise a number
to a power). Since 3° cannot be easily printed on your screen, the
computer interprets 3A5 to mean that five is an exponent.

7) Space Bar

The space bar is the long bar at the bottom of the keyboard. It

operates jus; like the space bar of any common typewriter. When you

press the bar, the computer leaves a blank space between Words,

letters or numbers. Besides, the Space bar can also be used to e
2 .

haracter already on the Screen. In general, a blank space can 0¢¢f
almost anywhere in a Program with

. the
; out affecting the execution of
program, g

- 10 —
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When the “LIST” command is executed, the screen will display

user’s program line by line, To stop listing, you should hold down the
keys then release, and hold down the EGE|
keys again to go on listing.

9) PLAY GAME

Instead of using Joystick with keypad, you may play the cartridge’s
game just use the keyboard only, these keys 1-8 number keys and
e keyé on the keypad can be found on the keyboard of
EiTEHJ. The direction up, down, left, right can be controlled by

I_l__] m E’ E keys. The FIRE and ARM keys can be replaced
by and respectively.




CHAPTER 3
BASIC

" CTION TO BIT90
; ,,h.::trnl::i:ps AND STATEMENTS

uage?
“:h:z is “Beginner’s All-purpose Symbolic Instryctiq, Code,

; ot |
short, a high level language used in computationa Problems i
especially suitable for the beginners.

Every computer language has its own grammar, we MUSt obey ¢
H i
les to communicate with the computer, This Manual descripeg the
ru

rules of BIT90 computer.,

BASIC' language can be devided into statements and CoOmmands,
statement is mmﬁosed of executable-statement and non-executaple.
statement,

2] Feature of BIT90 BASIC
1. In BIT9Q BASIC mode, user can type a program with multi-state-

ments or a very long statement but not exceed 128 characters in a
line buffer,
72 Editing facilitigs:

Use the “EDIT* COmmand tq delete, replace the statement input,

ITS0 computer has tha ability of line-edit to move the cursor four
directions (up, down, left, right) in 5 line buffer (128 characters
freely,

3. Immedigtg eXecution mode:
You may

R
a cnmmanu. the Computer can execute it im
diﬂ iné
oW. You Need no type a Complete program, even the |

Mmber s not Necessary,

~ 12 -
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10.

. Non-executable-statement can be located anywhere without being

restricted,

. Graphic mode:

User can define the graphic mode by himself and use the plot
command to control the screen effect.

. Hard Copy:

BIT90 BASIC has a command “COPY" to record the characters of
screen.

. Line TAB controllable:

In-a “PRINT" statement variable is separated by “,”, the print
location of data can be programable.

. Save and load program:

User can save and load his own program between the computer

and cassette tape recorder very easily.

. The line number can be generated automatically by the command

“AUTO" and adjusted by “RENUM", “GOTO" and “GOSUB" will
be adjusted as well.

Append Program:

Load a program from cassette recorder can be appended to the
other program completely. With the command “RENUM", we can
accomplish a new program or with “NEW" to clear old program.

3) BIT30 BASIC COMMANDS DESCRIPTION

1.

COMMAND
DEL [line__number] [— ] [line__number 2]
The progranr lines specified are erased from memory.
e.g. > 10 PRINT “ABC"”

> 20 PRINT “DELETE EVERYTHING"”

> DEL

SYNTAX ERROR
> DEL 10-

0 R oe




READY
> LIST

READY
g

EDIT line_number
Displays a line for editing.

2. COMMAND AND STATEMENT

- AUTO [initial__line] [,increment]
Automatically generates sequenced line numbers starting at 19 n

increments of 10. Optionally, and initial line and/or increment may
be specified. The linenumber is limited in range 1 to 9999, if the yser
try to type a line__number out of this range, BL ERROR will be
displayed. If the line__number is generated by AUTO command, it
will return to BASIC command level.
e.g. > AUTO 99390

> 9990 PRINT “HEY|"

> (no line number generated)
BYE
Closes open files and leaves BAS|C mode,

Resumes execution after breakpoint has been encountered.
The message “CAN'T CONTINUE” will pe displayed on the screen if
enter a CONT corimand after the program has been edited.

>10A = 10

>20 B= A/5

=30 STOP

=40 PRINT B/A

> RUN

* BREAK N 39

—14 —
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> PRINT B

2

> CQNT

2" g

READY

5
CALL CHAR (char-code, pattern__identifier)
Redefines specified char_code using 16 character HEX coded
string. The char__code is in the range 0 to 255, if the hexadecimal
string less than 16 characters, computer assumes to be ‘0" for re-
mains.

> CALL CHAR (65, “FFFFFFFFFFFFFFFF")

(pattern A is change to be a block)

CALL CHRCOL (character__set, foreground__color, background__
color)

Specifies foreground and background colors of all characters in the
specified set.

There are 32 character__sets in BIT90 computer. The color of each
character__set may be defined individually. the character__set is
ranged from O to 31, while foreground and background color codes
from O to 15. If the range is exceeded but less than 65536, computer
will round to be acceptable value. If the value specified greater than
or equal to 65536, message ‘BS ERROR’ will be displayed on the

screen.
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QW color__code

© 0N OO A WN oo

PR o e
N & W N = O

e.g. > CALL CHRCOL (6, 9, 1)

color
transparent
black
medium greer
light green
dark blue
light blue
dark red
cyan
medium red
light red
dark yellow
light yellow
dark green
magenta
gray
white

(the color of character ‘0’ to ‘7" are changed to be light red

with black background.)

CALL HCHAR (row, column, character__code], repetition| )

Places ASCII character at specified row (0-23) and column (0-31).

optionally repeats it horizontally.
e.g. > CALL HCHAR (0, 0, 65, 768)

(the screen is filled by “A’" character)

CALL SCREEN (backplan__color[,screen mode] )
Defines screen color or optionally screen mode. If mode 1 or 2 is

selected, the screen is cleared first.




Text mode (32x24 characters)
High resolution graphics (256y1g, dots
2 Low resolutions graphics (64x4g dots)
> CALL SCREEN (13, 0)
e.g. (defines screen mode to be normal text mode with ¢

color magentaj

de  display
0
1

CALL SPRITE ( [y_position],[x__position] [sprite patg, Mg

[color],sprite number)

iti : ition(-31 to 207), color ang
Defines x__position (0-255),y__posi :
pattern__number (0-255) of specified sprite__number (0-31).

e.g. >10 CALL SPRPTN 1, “FFFFFFFFFFFFFFE")
>2 FOR | = TO 265
> 30 CALL SPRITE (100,1,1,2,1)

> 40 NEXT
(moves a blue block from left to right)

. CALL SPRPTN tpatterrL_number, pattern__identifier)
Defines specified sprite Pattern__number of sprite using 16 hexade
cimal coded string.
e.9. > 10 SPs = ”SC‘?EFFFFFFFF}‘EBC”
> 20 CALL SPRPTN (1,SPs)
>30 CALL PHITEHO,‘!D,I,S,]J

CALL numeric_ expression

Calls Z80 33_53"“3"’! language subroutine with starting address o
luated by ny mberic__expression,

>NEW

>CALL A

=18




{worm start)

CLEAR
Sets all numeric variables to zero and all string variables to null,
> DIM A(254)
OUT OF MEMORY
> CLEAR
READY
> FRE
761

READY
>

COPY [ONI
COPY OFF
Initializes and sets hard copy mode to copy the characters of sereen
to printer. To use this statement, the printer interface (with CEN-
TRONIC interface) must be connected. The number Nof characters
per line is controlled by memory address 29504. Command COPY
[ON] is used to enable copy, while COPY OFF to disable.

> POKE 29504, N-1

> COPY ON

> LIST

(Turn on printer and set N characters per line prints).

DEF FN function__name| (parameter) ] = expression
Associates user__defined numeric or string expression with FN
function__name. This function_name must be a character followed

by a numeric character.

DIM array__name ( [integerl][,integer2][,integer3] )
Dimensions the listed arrays as specified by integers.

- 19 =
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for 1 dimens;
This integer is default to be 10 for “‘*W"'"ﬂrravif;rsnm
specified.

[enD]
Terminates program execution. This statement may be Ot

used as last statement in a program.

FOR control_variable = initial_value TO fimit (STgp o
Repeats execution of statements between FOR ang NEXT gy o

control__variable exceeds the limit, STEP default is one,

GOTO line__number
Unconditionally branches to specified line_number.

INPUT [“prompt”, ] variable__Jist
Suspends program execution until data is entered from the key-

board. The optional input__prompt indicates data to be enterad. The

input__prompt default is “7".

INPUT “print__list:variable__Jist
The same as above except that the print_-jist 3 PRINTed before
accept data,

HOME
Clears the display screen and positions the cursor to the upper
“lefthand corner,

TranS‘fErs s o
Control to m‘len'ient!sﬂ if thE‘ relational expression 5 e

ne

Or the nurmer; ; . 0 1
'C expression is not equal to zero, control pass 10°
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next statement or optionally to statement(s)2 if the relational expres-
sion is false or the numeric expression is equal to zero,

[LET] numeric __variable = numeric__expression
[LET] string__variable = string__expression

Assigns the value of an expression to the specified variable,
e.g. > A$ = "“Hey|"”

>VALUE = 358
> NUMBER = ‘123"
TM ERROR

LIST [ [line__number][—] line__number2]]
Sequentially displays program statements and optionally a single line
number or all lines between the specified line__numbers.
a ESC or “?” character may be pressed to stop or pause listing.
> LIST
10 TEMPO 5
20 MUSIC 0,—15, “CDEFGAB +C"
30 PLAY
40 FOR |=0 TO 300
50 NEXT
READY
> LIST 30—
30 PLAY
40 FOR 1=0 TO 300
50 NEXT
READY

LOAD [“filename" ]
Loads a BASIC program from cassette tape into the computer’s

— o1




::morv. Filename is a string expression with length from 1 to 15
. racters. If the filename is omitted, computer loads the first file
with type ' B’ from current tape position.

BLOAD [“filename"]

Lo.ada & memory image file from cassette into memory. Filename is a
String expression with length from 1 to 15 characters. The BLOADed
ﬁ.‘e may be binary data or machine language which is BSAVEd pre-
Viously. If the filename is omitted, computer loads the first file with
type .M’ from current tape position. The filenames searched by

Computer are displayed on the screen followed by a period (.) and a

single letter. These informations are described as follows:
.B for BASIC program in compressed binary format.
(created by SAVE command)
M for memory image files (created by BSAVE command)
>BLOAD “BABY"
READY ? Y
* TYPE LOAD:
BABY.B
BABY.M
S:END*

READY
>

NEXT [control__variable ]
Refer to FOR statement.

MUSIC channel__number, volume(,*),string1(,string2, ..... )
Prepares a score for PLAY command to start music playing. Channel

may be integer 0 to 2
octave: + high

- 22




CDEFGAB # and R(rest)
unit
1/32
2/32
3/32
4/32
6/32
8/32

12/32
16/32
24/32
32/32
volume: absolute value from Ofquietest) to 16{loudest).

mmqmmhuh}—nﬁg

negative value obtains sustain sound effect, If volume w
0, then the specified channel is closed immediately, and
the arguments rollow volume are don't cared,

> 10 TEMPO 3

>20 MUSIC 0,15,C"

>30 MUSIC 1,15,”E"

~40 MUSIC 2,156,"G"

>80 PLAY

>80 FOR I=0 TO 100

>70 NEXT

~RUN
(computer plays C major chord)

loop play: with option®, the score is played repeatly.
>10 MUSIC 0,-15,*,'EE3E3E3D3C-A3-
G3C3E3G3E3DEE3E3E3D3C-A3-G3E3D3CT”
=20 PLAY




4 Y
&Q@‘Q‘i\@% >30 CALL SCREEN(1,1)
X >40 FOR 1=0 TO 255
> 50 PLOT SIN(1/20)*50-+100,1,15
>60 NEXT
>70 END

(play a music and plot sin wave)

NEW

Clears memory and prepares computer for new program.

OUT numeric__expression 1,numeric__expression2

A value between 0 and 255 inclusive, provided by numeric_
expression2 is output to output__port address provided by ny-
meric__expression1. Numeric__expression1. is also a value between
0 and 255.

PLOT [Y4,X;,[,COLOR1][TO]Y2, X2,COLOR2][TO Y3,X;][,COLOR3]
] '
Plots a dot or draws a line for specified coordinates if color is
omitted, it's determined by last PLOT command which specified
color.
for screen mode 2
x=0-63
y=0-47
for screen mode 1
x =0-255
y=0-191
e.g. > 10 CALL SCREEN (1,1)
> 20 PLOT TO RND (191),RND(255), RND(13) +2
- 30 GOTO 20

(Draw random lines with random color)

24~
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e.g. >10 CALL SCREEN (1 1)
>20 FOR 1=0 TO 255

>30 PLOT SINII:’20]'5U+'IOU l, 15
> 40 NEXT

(draws a sin Curve with screen mode 1)

o - POKE numeric —_expression1 JNumeric__expression2

:.';i“{' A value between 0 ang 255, provided by numeric__expression2 is
| i

| e written into memory location provided by numeric__expression1 .
i,n h Numeric__expression1 is value between 0 and 65535,

o PRINT [print__list]
' ? [print__list]
e.g. >?7"HEY! HOW ARE YOU?"
HEY! HOW ARE YOU?

READY
>

RANDOMIZE
Resets random number generator to an unpredicatable sequence.

e.g. > 10 PRINT RND (1)
> 20 GOTO 10
> RUN
.648045
.794064

.248135
BREAK IN 10 (ESC key is pressed!

>10 RANDOMIZE: PRINT RND(1)

READY
= RUN




535669
268712
743119
863714
589787
BREAK IN 20 (ESC key is pressed)

REM
Indicates internal program documentation. The statement delimiter

“:"" is ignored in this statement.

RENUM [initial_lin-a] [.increment]
Renumbers program statements starting at 10 in increments of 10.
Optionally an initial line number and/or increment may be specified.
NOTE: The computer will take some time if program is large,
please wait,

e.g. ~AUTO

>10 INPUT A,B

=20 PRINT A+B

=30 GOTO 10

= RENUM 5,5

> LIST

> 5 INPUT A,B

> 10 PRINT A+B

- 15 GOTO 5

RESTORE (line__number)

Resets the DATA list pointer to the beginning of the list or to the

first item in the specified DATA statement,
-~ 10 READ A.B
- 20 DATA 1,2

. .



>30 PRINT A,B

=>40 FI_ESTOHE
>45 READ A,B
>50 PRINT A,B
>60 DATA 3,4
> RUN
1 2
1 2
READY

EDIT 40

40 RESTORE 30

READY
> RUN
1 2
3 4
READY
-

RUN [line__number)
Start program execution at the lowest numbered statement or

optionally at the specified line number.

SAVE filename
Places a copy of current BASIC program on the cassette tape.

BSAVE filename,start__address,length

Saves binary contents of computer's memory on cassette tape. If
any parameter is omitted, a message “SYNTAX ERROR" wiill
display on the screen and the save is cancelled. Start__address and

length are numeric expression in the range from 0 to 65535.

=



> BSAVE “BIT90",32768,1024
READY ? Y

* TAPE DUMP : BIT90.M

* END *

READY
>

STOP

The line of this statement is used as a breakpoint. Whenever it is
performed, the message “BREAK IN line__number” is displayed on
the screen. The program is continued by CONT command.

[TEMPO numeric —_expression ]
numeric__expression is ranged from 0 to 255. Default value is § if
this statement omitted.

TRACE
Lists line numbers of statements before they are executed.

UNTRACE ;
Cancels the TRACE command.

WAIT input;pnn. numeric__expression1[,ex pression2 ]

Suspends program execution while monitoring the status of an
input__port(0-255).

The data input from input__port is EOR’ed with numeric__expres-
sion2 and AND’ed with numeric__expression1. (default is 0 if
omitted)

Program continues with the next statement when the result is

nonzero.



3. STATEMENT:
DATA data__list
Stores numeric and string constant data in a program,

GOSUB line_numer

Transfers control to a subroutine at specified line__number until
RETURN encountered. The subroutine(s) may be called by another
subroutine(nest), there may be 10 levels of nests in BIT90 BASIC.

ON numeric__expression GOSUB line__number__list
Transfers control to the subroutine with a beginning line__numer in

the position corresponding to the value of the numeric expression.

ON numeric__expression GOTO line__number__:..
Unconditionally branches to line number in the position corres-
ponding to the value of the expression.
@.9. > 5 CALL SPRPTN (1, ""183C73FFFFJE3C18")

> 6 CALL SPRPTN (128,96,1,9,1)

- 10 INPUT D

=20 ON D GOTO 40,50,60,70,80,90,100,110

> 30 GOTO 10

> 40 X=X+ 1:GOTO 200

> 50X =X+ 1:Y= Y+ 1:GOTO 200

> 60 Y=Y+ 1:G0TO 200

> 70 X=X—1:Y=Y+1:GOTO 200

> 80 X=X~—1:G0TO 200

> 00 X=X—1:Y=Y=1: GOTO 200

> 100 Y =Y —1:GOTO 200

> 110 X= X+ 1:Y = Y~—1:GOTO 200

> 200 CALL SPRITE (Y,X,,.1)

-~ 210 GOTO 10

29




> RUN .
(control a sprite for 8 directions moving)

OPTION BASE 0:1
Sets the lowest allowable subscript of arrays to zerg o one

Default is 0.

READ variable__list
Assigns number and string constants in DATA statements to yari.

ables listed.

RETURN
Transfers program control from subroutine to statement following
corresponding GOSUB or ON....GOSUB statement.

. FUNCTION:
ABS (numeric__exoression)
Returns absolute value.

ASC (string__expression)

Returns the ASCII code of the first character of the string express-
ion.

ATN (radian__expression)

Returns trigonometric Arctangent,

CHR$ (numeric__exp ression)

Returns the string character corresponding to the ASCII code:

Cos tradianﬁaxpressian]

Returns trigonometric consine.

- 30 —
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EXP (numeric__expression)

Returns exponential value of the argument,

FNfunction__name
See DEF statement

HEX$ (decimal__argument)

Returns a string which represents the hexadecimal value of the
decimal argument.

IN (numeric__expression)

Returns the content of a input port.

INKEY$

Returns either a one character string containing a character read
from the keyboard or character with its code 255 if no character is
pressed on the keyboard.

INT (numeric__expression)
Returns greatest integer less than or equal to the argument.

JOYST (key__unit)
Returns key code of correspondent key unit.
key unit return value
1 play1 joystick
2 play2 joystick
3 playl keypad
4 play2 I-:e*,rpacf
Negative value of joystick indicates fire is pressed.
Negative value of keypad indicates arm is pressed.
keypad pressed return code

31—




0 10

> 11
# 12
none 255

Joystick return code;
1
-
|

as
7 — 265 — 3
il
I~
5

&

=]

LEFT$ (string__expression, length)
Returns a substring beginning from the leftmost character with the

specified length.

LEN (string__ expression)
Returns the number of characters in the string expression.

LN {numeric__expression)

Returns natural logarithm,

LOG (numeric —expression)

Returns logarithm.

MID$% [string_BHprﬂssiﬂn_pDSiliﬂn,Ieng[h}
Returns a substring beginning in the specified positiorf with spé-

cified length.,

PEEK (numeric__expression)

Returns the content of memory location.

e

e
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POS
Returns the current curgor position. The leftmost position is 1

RIGHT$ Istﬂng_axprminn,tangth}

- Returns a substring ending with the rightmost character with the
specified length,

RND tnumeric._expressiun]

| Generates a Pseudo__random numer with range in zero and speci-
= fied value and Jess than one,

SGN (numeric__expression)
Returns 1 if argument is positive, 0 if argument equals zero, —1 if

. argument is negative.

SIN (radian__expression)
Returns the trigonometric sine.

' SPC (numeric__expression)
Prints specified blanks on the screen.

SQAR (numeric__expression)

Returns square root.

STR$ (numeric__expression)
Converts the value of the argument into a string.

TAB (numeric__expression)

Controls column position of the cursor.

TAN (radian_ _expression)



b

Returns the trig onometric tangent.

VAL [string,_axpressinn}
Converts a string representation of a number inte
: a NUMmeri,

constant.
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CHAPTER 4
HOW TO PROGRAM YOUR BASIC LANGUAGE

When you use BIT90 to execute a Program, at first, you must clear the

memory o prevent your program from being confused. So, type a
“NEW" command to start with a new program.

For example:
= NEW (CR)

If you type a program into the computer, which is perhaps not the cor-
rect one, you should display this program and modify it. The procedure
named “EDIT" is used very often in entering a new program.
For example:
1. Please type the following program in sequence.

10FORI=1TO 7 |

20 FORJ=1TO I

30 PRINT “*";

40 NEXT J

50 PRINT

60 NEXT |
2. When the program has been input by you, list it and run it.
3. If you cancel the statement of line number 50, what is the result

after execution?

- 35 -




" of line number 20 to “8.|"
ot

and E“ﬂﬁum |
L,
4. Try to change Itha

]

y -cLEAR THE OLD PROGRAM

>NEW (CR) } LIST VERIFIED NO OLD PRoGR,,,
bl EXISTED.

READY

>AUTO (CR)

>10 FOR I=1TO 7 (CR]
>20 FOR J=1TO | (CR)
=30 PRINT “**: (CR)

> 40 NEXT J (CR)

> 50 PRINT (CR)

> 60 NEXT | (CR)

- 70 (CR)
>

>LIST (CR)

FOR I1=1T0Q 7
FOR J=1 TO |
PRINT “s:+.
NEXT J

PRINT

NEXT |

S STE 8 N=

REA[J*{

—i36 —



>RUN (CR)

50 (CR)
LIST (CR)

FOR I=1TO 7
FOR J=1TO |
PRING “*"";
NEXT J
NEXT |

E 8 883

READY

> RUN (CR)

; DELETE THE LINE NUMBER 50,
; LIST THE NEW PROGRAM HAS
BEEN MODIFIED.

I EETAER R R R R R L R Ll

=>EDIT 20 (CR) .
20 FOR J=1TO I

. SHIFT THE CURSOR [=] TO THE
""" LOCATES AND TYPE
. #g.|” THEN PRESS “RETURN'.

3T




20 FORJ=1TO8I (CR)
> LIST (CR)

10 FORI=1TO7
FOR J=1TO &
CPRINT “*;
NEXT J
PRINT
NEXT |

388883

READY

* >RUN (CR)

SRAEESE
EEREEAS
LA L 2 2
LR L
-5

-

-

From the above text program, you may find it's easy‘to-learn BASIC
language and eart it. Whenever you need help, just refer to the BASIC
Eommand description in chapter 3. In BIT90 computer, many useful and
mw-erful-cnmmands can be applied especially those of graphics &
music. For the purpose of learning BIT90 BASIC language very 1ast e
suggest you practise évery command and statement following ™

example firgt Thus, v 90 ¢
, + VBrY sgon, yo i rt i BAS!
ot you will be expert in Bl

dess:
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CN.H =—-—._.____‘____‘q
SR (N—R)I R|

5l

8.9.C62) =—— _ _ Sxd3x .
— -—-_._._____-_‘_

32 Ixxg = 10

[usT]
10 READ N,R
20 IF N=OGBOTO 100
30 C=}
40 FOR I=NTO N-R+1STEP -{
Su C=C#*I/(N-I+1)
& NEXT I
70 FRINT '.E{'.:N;IIy“;R;njgu.E
B0 GOTO 10 3
L=la] T - - e, < s o0, .
Ir_.':‘] Eﬂnﬂ h*l‘-‘liL?q‘-:'s“‘;‘é"—‘&lhnI"“E':"alﬁnlsua‘

|RUN]
Ci2 1)=C
CiZ.1)=3
Ci4.2)=4
C'S,2)=10

L=
]

\ o =

L]
Lid,y by =20
E{?1 a2 =an
r'I{E!'-H"'":_.H‘J
~(9,3)=12¢

Cllx.B)m12i™

Examp
LE 2] x ' Lta
umber and print it. Calculate

n ¥
| of 12315

Please input any positve or negative intege m of the digits
. the su - .
ber (€. ug42+7+6+8=207,

its of 32768 | ‘
: jo of 3 then print the value of this
= f

the sum of the digits of this num

14243 = g, the sum of the di

d print this sum. If this sum is multip 1

U divided by 3 and “'YES”, otherwise P
39

-JNO” only.
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p@ﬁﬁgﬁ%
o
[LisT)
[RUN]

iﬂ PRINT Wy
=¥ INPUT “NUMBERa<«

E“ PRINT P RORaRA

0  REM INp

SG B$n“wgtUT NUMBER STRING
gﬂ $=0

80 toon AmiTOLEN G pe;

9 NExt 1 IDFCARI )48
100 1F ASC( MIDs¢ A%

110 IF S=3x]

S®INT( S/3)TH mAYESY
ig? FRINT ﬁi,“EUN=“;S e
=ty IF Bi#="NO"THEN GOTD 10

140 PRINT &8s, v
SF L, N =",
130  GoTo 2¢ MBER/S=; VAL ¢ A% /3

NUMBER="0

o SUM=0

YES NUMEBER/3=0
NUMBER=73

3 SUM=2

YES NUMBER / 3=1

NUMBER=741

41 SLIM=5

NO

NUMBER="7123

123 SUM=&

YES NUMBER/3=41

NUMBER="45578%

4546789 SUM=3% :
YES NUMEBER/3=1522&43
NUMBER=?7&65347/B87 5435

765347BBY 645 SUM=4&8

NO
MNUMBER=737 4472884566

3746726884566 SUM=66
YES NUMBER/J3=1.24890E+11

NUMBER=7-6

-& SUM=é&
YES MUMBER/ 53=-2
NUMBER=7-4 785

=4 JEG SuUM=24 ;
YES NUMBER/ 3:=135%95
NUMBER=7?--74 3544543224

F AL AN dadal SuUM=51
YES NUMBER/J=-2.47855E+11
NUMBER="=443444450 3224

=4 34445545224 SUM=351
YES NUMBER/3==2.14481E+12

eV A

v1,1))=45THEN S=5+x



[EXAMPLE 3]

Draws a DAMPING waveform,

[LST]

10
20
30
40
S0
&0
70
B0
90
100

CALL SCREEN(1,1)

PLOT 0,0,15T0 191,070 191
FOR 1=0TO 6*PISTEP PI/2
FLOT 190, 1#255/6/P1

PLOT 191-10%1,1

NEXT I

FOR 1=0TD &#PISTEP FP1/90
PLOT 2&+100#%C05¢ I*2)%#EXP(

1 295

-1/5)+0,5, I#255/6/F1
NEXT 1 :
END -
IAL
i
by & H
z 3 4 f"\ :
I‘. I’: ¢ [ \/’\/\/—\
5' :;'uf
3
]
v
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18 | S | il 'il_!'._l r.‘-

3TO 11.6STEP 0.1

H(INIRI-Sn LRI ron]=3)  Iu5+127

F
*
a
*

I E
: 'L
| 2
| 2

L]
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[EXAMPLE 5]
Draws a ellipse,
[LIST]
10 DI=12?:E?=?&
y 20 ED=0=DT=PIHIBU*1
30 5E‘=.?:R=?1*SE
40 CALL-SCREEN(j,,,
S0 PLOT 0,127,151p 191,127
60  PLOT 95,070 95, 255
70 FCR I=-90TQ YOSTEF 10
80  PLOT 9S+1,12470 95+i,128
90  PLOT 94,127+171p R6,1274+]
100  NEXT I ;
110 FOR I=0TO PI*2STEP pr
120 PLOT OY-R*SIN(¢ 1) /SC,0X+R#COS( 1)#5C
130 NEXT I '
[RUN]
,-J"'H oo
4-'"’(’
o S __"-“.'_JH__,--F
243 ==
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§
& (EXAMPLE6]
Draws a POLAR HEX SIGN.

[LIST]

10 REM DRAWS FPOLAR HEX SIGH

20 IB=BEB

30 C3=130:Ci=1

40 CO=0

&0 CALL SCREEN(1,1):5C=.7&:C=CO5¢{ *1?‘5=51N{
70 CX=130:C¥=%56 :
80 FOR TH=0 TO &.35TEF .06

90 R=IG*COS( Z#TH)

100 HC=7: IF R<OTHEMN HC=%

110 X=CX+SC*R*COS( TH): Y=CY+R*SIN{ TH):RR=(y-
130 IF RR=0OTHEN GOTO 1350

140 PLOT CY,CXTOD Y,X

150 MNEXT TH

180 HC=135 !

170 FOR R=90TO 93STEF .B:X=R:Y¥Y=0

I1BO FOR I=0TO &3

190 T=X#C-Y#5: Y=X#S+Y#Cz: X=T

200 PLOT CY=-Y ,CX+SC#*X ,HC
210 NEXT
220 GOTO 220

E‘I"] l'.-”-'_

[RUN]




Y

[

@gﬁ&jm’ﬁ?]

Draws a SURFACE.

[ L]ST]

]
1
-
30
40
50
&0
70
80

0
100

—

110
120
130
140
190
160
170
iBO
190
210

St

- o
iy

[RUN]

ﬁg DI:tﬁNS A SURFACE Z=F (x
= —.1-25=.45==xﬁ=253.\ﬂ__ "r’
GOTO 100 S
2=C0S( Z1% (X%X+Yry)

3 hEDSUB 8
IF SX<{CODR SX>XROR SY<COOR 5¢\
i Y>YLTHEN goTq 200
RETURN
REM

XE=-X%51 +Y%C1-= YE=—X»
= s TE= Cl1*C2-vag5140o <2 X
*CiTY*SZ*SI_z*E2+RHD iL.a.,'FE}Ez‘ f-E:'IIE_

SX=(D¥*XE/ZE) *SC+CX: SY=CY-D*VE/ZE:RETURN
RHO=30: D=200: THF TA=, 053: PHI =1:CX=140:CY=74: §1=
SIN( THETAR) : S2=SIN( PHI):C1=COS( THETA):C2=C0S
( PHI) ;

CALL SCREEN(1,1) _

FOR X=10 TO —-10STEF -I5

FOR ¥==10 TO 10STEF 15
GOSUB 30

NEXT

010 210 ) - BOSUE 80

= = & (X#X+YxY)) :BGOSUE B -
%chiﬁcilué SYSXROR SY<COOR SY>YLTHEN GOTO
PLOT TO SV,SX

-??tﬁ.ﬂ]‘ﬁ 100

200

11 RETURM

PRINT CHR$(Z)5
PRINT CHR¥ ‘.-

y GOTO 240
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 NN=4%INT -1)=3

N=?3

TEST FPI=2.&4666

N(N=4»INT -1)=7
N=?7

JEST ‘PI=2.89523

N{(N=4%:NT --1)=1
N=?11
- TEST PI=2.97604

1

N(N=4%INT -1)=3%

N=235

TEST PI=3.08608

 N(N=4#INT —-1)=1
- N=?143
TEST PI=3.1277

7

43

=4#INT —1)=2207




DEF FN A(M)=INT!{ =

S ol gggih:v?ﬁaé}Ez*INT{ INT( ABS( M-7.5))/2)
WE="SUN MON TUE WED THU FR] SAT" ?
INFUT “WHAT YEAR(AFTER 1981)". Yy
IF Y<19B1THEN STOE g
Z9=INT( (Y=1981) /4)+INT (
N=1977

2=29-T#INT( 79/7)

Z=7+1

T9=0

IF Y=400%INT( Y/400) THEN T9=1

IF Y<> 100%#INT( Y/100)AND Y=
?_'4 - 9
T R F e e AR BN U S

FOR J=1TD 12
T=31-FN A(J)
IF J=2THEN T=T+To="

{Y=2000) /8400) ~INT ( (Y=2000) /100)

PRINT

PRINT "44+++++4++1"

PRINT "+ o

PRINT "+ “iMIDFE! M$F,1+4%(J~1) ,85:" "+
PRINT "+ +U T PRINT "4ttt bt
PRI

FRIMNT SFLC{ Bi;"##%% ":J;" wasx'
PRINT

PRIMNT W

Fid=0

FOR Ti=110 T

OK=17-1) %4
PRINT SPC( OK-PD);T1j
PO=0OKA+LOG( T1+.6)

IF Z:>4THEN PRINT :PO=0
2=7-7#INI{ Z/7)+1

REXT T1

PRINT

NEXT J

=4/ =
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[ EXAMPLE 10 ]

F ind out any date letrueen 1901 and 2000 A.D.

[LIST) 19 PRINT :PRINT :FRINT
20 PRINT "BIT-90 WILL INFORM YOU THE WEEK—DQ? "
2%  PRINT "ANY DATE BETWEEN 1901 AND ";
27  PRINT "2000 A.D."

Z0  INPUT "YEAR : ",Y
40 IF ¥<19010R Y >20006B0OTOD 20
S0 IF INT( ¥/4)=(Y/4)THEN X=1
=10} W=2
70 IF ¥Y=190160TO 130
80 FOR I=190Z27T0 Y
20 W=lW+1
100 IF INT( (I=1})/4)=(1I-=1)/4THEN W=W+1
110 IF W>ATHEM W=W-=7
120 NEXT I
130 INPUT "MONTH : "M
140 IF MCIDR M>12G0TD 130
150 FOR I=1TO M
160 READ D1
170  NEXT I .
180 DATA 31,28,31,30,31,30,31,31,30,31,30,31
190 IF X=1AND M=2THEN Dl1=29
200 IMNPUT "DAY i e )
210 IR D<10R D>D1GOTO 200
220 RESTORE :D2=0
230 IF M=1G0OTO 220
40 FOR I=2TO M
a0 READ D1
=60 DZ=D2+D1
270 MNEXT I
280 IF X=1AND M>2THEN D2=D2+1
290 D2=D2+D+W
S00 D2=D2-INT{ D2/7) %7
S10 IF D2Z2=0THEN DZ2=7
320 PRINT. “DATE";M:"/";D3"/";y;" [ s
230 ON D2Z2GOSUR 345,3&0,38&,400 2
331  RESTORE 208 430,460
332 CLEAR
335 GOTO 10
340 PRINT “SUNDAY. "
350  RETURN
350 PRINT "MONDAY. "
370 RETURN
380 PRINT "“TUESDAY. "
390 RETURN |
400 PRINT "WEDNESDAY. "
410 RETURN
420 PRINT "THURSDAY."
430~ 'RETURN
440 PRINT "FRIDAY."
450 RETURN
450 PRINT "SATURDAY."

470 RETURN
=R

.  aamm.



0 WILL INFORM You THE WEEK-DAY ANY DATE Q;_m“ N1

T'Eamw 1964 IS SUNDAY.

HT—?EI WILL INFORM YOU THE NEEK—D#Y -HHY DATE BETWEEN l?ﬁl
AND 2000 A.D.

YEAR 1962

MONTH : 10

DAY 14 ..
DATE10/14/19462 IS SUNDAY.

' S TWEEN" 1501
BIT-90 WILL INFORM YOU THE WEEK-DAY ANY DATE BE
,':“" 2000 A.D.
1 1965
":'NTH r S
m 3 R
T€5/13/1965 18 THURSDAY.
I v DATE BRIVESN LT
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CHAPTER b

HOW TO USE THE TAPE RECORDER FOR
INFORMATION ACCESS ?

BIT90 computer has a built-in cassette interface for tape r6Cordey e,
this we can store the program to tape and load the Program frog,
Because the computer can’t hold the data of memory when the pow, ;
failure, the most popular storage device Is cassette recorder that ¢gn be
saved the information permanently. On the othet hand, the Cassette 1,
coder can also be saved a large number of data with low cost, The dats
transfer speed of BIT90 is 2400BPS, so that a C-60 (30 minutes per Side)
tape can be saved about 1 mega bytes (or characters). Now, let's set up
the useful storage device. Connect the data plugs RED & BLACK to the
EAR PHONE and MIC on the cassette recorder respectively and plug the
other teminal of the data cords into the 9-pin jack on the back of the
console. Next, typical volume and tone control setting (highest treble
positions) are indicated. Adjustments may be required for best perfor-
mance, depending upon the individual recorder and tape used. Some
recorders perform better because of their high-frequency response,

which is necessary for good data recovery from computer,

RECORD COUNTER T

(BLUE) TO AUDIO INPUT

h?

A



oK ! Let's turn on the Compy,
BIT9U BASIC 3

READY
‘> AUTO (CR)
>10 FOR I=1 10 1, G
>20 PRINT I; 172 (cp,
> 30 NEXT (CR)
> 40 END (CR)

=50 (CR)
>

Now, we want to save this pro

gram into the
a c-amtte record
e 'Y kr : Br, we
use the command “SAvE and type a fijo nOMe that can b5 hamﬂ',r
Ny charae.-

< B'-"l-in Including reserve word, but can noy eéxceed 15 Characters, The
following steps tell the Computer to save 5 Dhadans
STEP" 1.>SAVE “TEST" (CR)
STEP 2.READ?Y
STEP  3.* TAPE DUMP :

TEST.B
STEP 4. END *

>
In step 2, the campﬁt&r displays ““READY" 7" means to ask whether you
Pave set the cassette recorder ready. If so, record the cassette's cuun:
*d press the PLAY and REC keys on the cassetté recorder, then, I
Pond with -y the computer.
m from the me-
onds, the com-

s been dumped
acording.

ur progrd
n Step 3, the computer begins to dump s

faw sac
Mony just for @
10 the cassette recorder, and J the program ha

M Wil display “* END ** to Show vm’swp
Pletely ang you should press th

— 3=



If there is already a program in the computer, you may load anothe of

When the computer is tumadonr
the cassette recorder. For examp o
BIT90 BASIC3.0 D

READY e
STEP  1.>LOAD “TEST”(CR)
STEP 2.READY?Y i
STEP  3.* TAPE LOAD:

TEST.B

STEP 4.*END*

order ready and rewind the tape back to the
have recorded before, you shall type a "Y'"‘*:_
thing is ready.

cassette recorder to transfer information, and then,
“PLAY" key on the cassette recorder. When the CO
file you need, it will display the name and load this o
seconds, the computer will load the program complet:
END *" on the screen. Perhaps the computer could no
name, it will display the name found currently and sea
name continuously. Yet, if you didn't type the file name b

command “LOAD" only, the computer will assume that vou

file as it receives from cassette recorder.

into the computer, but it is important to link these two progr
i R



e -
N it could produce |ine Numbey

" ghers
N pere 18 MOt @ COMMand “Garq., Or labg Uiy,

won't make an error messagq Ve nntha Bither Progran, tcﬂlﬂnmhﬂ ¥
5 S . ¥ matin;ms i cum

' en, so
"RENUM' command tg Preven, (n that j I8 ne
gxample:

1) There has been a program i, 4, me
“LIST” command to list jt.

>LIST (CR)
10 FORI=1TO 10
20 PRINT |, 1A2
30 NEXT |
40 END

READY
>

rnﬂw ﬂfreadh

If there is the other program to be linked, then, we can load this pro-
gram from cassette recorder.

> LOAD “TEST’ (CR) LOAD A PROGRAM NAMED TEST
READY ? Y - FROM CASSETTE RECORDER.
i * TAPE LOAD :
TEST.B
*END *

Then, we list all the program in the computer:
>LIST (CR)

10 FOR 1=1TO 10

2 PRINT I,IA2
NEXT |
% EnD
0 PRINT “LAST I=",
D enp

. OLD PROGRAM

&

, NEW PROGRAV

= 0=



@S\q}&%

@5@% in above labsl 10, 20 are dunlicate:t':i. the computer can't execut e
rogram. We may use the “RENUM"" command 1o rearrange the [qp,,
; RENUM (CR) . RENUMBER PROGRAM
> LIST (CR) . LIST PROGRAM AFTER RENUMBER
10 FORI=1TO 10
20 PRINT || 2
30 NEXT |
40 END
50 PRING “LAST I=",1 : LABEL IS NOT DUPLICATED
60 END
READY
=

!

2) The following program is the other case which appears the “GOTQ"
command and duplicated label.
= LIST (CR)
10 INPUT A,B ; OLD PROGRAM
20 PRINT A*B
30 GOTO 10

READY

- LOAD “TEST1"” (CR) ; LOAD A NEW PROGRAM FROM

CASSETTE RE
oDy oy CORDER.

* TAPE LOAD :
TEST1.B
* END *

> LIST (CR)
10 INPUT A B
20 PRINT A*B
30 GoTO 10

; LIST AL PROGRAMS.
» OLD pHGGHAM



S
m@ﬁ&\ 0 INPUT C
0 PRINT CA2,C
o GOTO 10

jn the above program, the first labg

e same statement: “GUTU 10" B:d the Secong labej 39 ,
should jump to “10 INPUT A,B"” angd th St labey “GOTo 1:
should jump to “10 INPUT ¢ ¢ & e Enu 'abel 30 Gor 10
adjust the line number directly, the o Mmand RENUM" 4,
will Produce an, orTor
>RENUM (CR)
>LIST (CR)
10 INPUT A,B
2 PRINT A*B
3 GOTO 10
40 INPUT C
50° PRINT CA2,C 5
GOTO 10 ; THIS STATEMENT SHOULD JUMP
TO “40 INPUT C” |
READY - NOT JUMP TO “10 INPUT A B".
>

Now, let's go back to the old program and use the RENUM to rear

énge the previous label.
> LsT (CR)

0 INPUT A B

D PRINT A%

:U GOTO 10

EADY

}RENUM 000lcn . RENUM oLD F‘HUGHAM
>UST (cg)

. LIST OLD PROGRAM

TO 1000.

— L=
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!‘, L Il I.-I'{rll..:_“a' .'r.-l. % ! I ['j_.-l.l'I In |lII. I JIII | .;r.' A

>LIST (CR)

1000 INPUT AB
1010 PRINT A*B
1020 GOTO 1000

10 INPUT C

20 PRINT CA2,C

30 GOTO 10

READY
>

Let's renumber this proﬁram'nnca more:
>RENUM (CR)
> LIST (CR)

10 INPUT A,B
20 PRINT A*B
30 GOTO 10
40 INPUT C
50 PRINT CA2,C
60 GOTO 40
READY
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from
grom

NUM ﬂu.ln to m’nm

lotely.
comp
Jams

(or load) BAS|IC Program
e ": machine language Codes
Md‘“ f playing Cassette's Game of Bpacial Usage, Uger May refar
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o 3 about these comman g’ descriptio
er
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10.

. Do not connect a home TV antenna, etc. t

. Do not drop or throw the main unit. Strong pht

. Locate the main unit away from a receiver au__x

. Do not spill coffee, juice, tea, etc. over the main unit.

. Do not disasseml_:la the main unit. When troﬁhﬁ ‘

Place the main unit of BIT90 &
perature, direct sunshine (the r
places. Locate it away from a
ture is abrupt. :

The unit is a precision piece, made uj
fication of, or tampering w'rﬂ1, inn
accidents.

terminal of the BIT90.

system.

avoided.

since noise may be produced in the radio
operated nearby.

the nearest service center immediately,

Do not connect the RF converter output terminal oﬁ’
home TV master antenna terminal. Use antenna switch |

Do not use volatile solvents such as paint thinner .
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E .y

ascil MNEMONic .
CODE CODE COMMENy
1 SOH CONTHDL A
2 SR CoNTROL g b
3 ETX CDNTHUL e tart of text
4 EOT CONTROL p Nd of teyy
5 NG CONTROL ¢ E:d ©! tansmission
5 ACK CUNTHOL 80 Quiry
7 BEL Sknowledge
CONTROL G Bel
8 BS CONTROL H Backspace
2 il CONTROL | Horizontal tabulation
10 LF CONTROL J  Line feeq
1 VT CONTROL K Vertical tabulation
12 FF CONTROL L  Form feed
13 CR CONTROL M Carriage return
14 SO CONTROL N  Shift out
15 S CONTROL O  Shift in
16 DLE CONTROL P  Data link escape
17 DC1 CONTROL Q  Device control 1 (X-ON
8 pco  CONTROLR Device control2
19 DC3  CONTROLS Devics control3 (X-OFF)
0 DC4 CONTROL T Devic;la cnntI:f:G LEdge
2 NAK CONTROL U gejz::ﬂz; idle
SYN CONTROLV > “gmission block
< ETB conTROL W, ENdOFC
24 CAN CONTROL X cancel
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Sl APPENDI

Qs
0 p.si?" CHARACTER CODEs

&3 defined character on the BIT90 Compyt
Uter
saacte for codes 32 through 127 The fo)
. 0

aracter and their codes,

ASCII
cODE CHARACTER
32 (space)
33 l{exclamation point)
#  "lquote)
3%  #(number or pound sign)
' 36  $(dollar)
31 %(percent)
B glampersand)
3 ’(apostrophe)
9 f((open parenthesis)

9" )lclose parenthesis)
2 *(asterisk)

8 + (plus)
4 (comma)
P (minus)
% (period)
iy (slant) I
I

49 1

N

9] 3

— 63 —

are the
ﬂWiﬂg o

ASCl|

CODE CH&HACTEH
80 p

81 q
82 R
8 s
8 T
8 U
86 v
8 W
8 X
89 Y
%0 2

91 [(open bracket)
92  (reverse slant)

93 Jlclose bracket)
94 A (exponentiation)

95 __l[line)
96 *(grave)
97 a4

98 b

gg c



63 ?(question mark)
64  @lat sign)
65 A

66 B

6 ¢ .

68 D

69 E

208 F

1 G

72 . H
73541

574 st

7. K

7 M

7 N

% 0

A1 0

112

113

114
115
116

117

118

119
120
121

122
123
124
125

128

I S T S N S

{ (left brace)
|

|
} (right brace
~ (tilde)




128
129
130
131
132
133
134
135
136
137
138
139
. 140
141
142
143
144
145
146
147
148
149
150
151
152
163
154
Iy
16¢

o8 _
@Q*@ﬁl Vb e
3

NEW |
SAVE
LOAD
EDIT
DELETE
RUN
STOP
CONT
MUSIC
TEMPO
POKE
PEEK(
DEF
OPEN
DIM
RND(
TAB(
AUTO
GOSUB
CALL
DATA
ELSE
FOR
GOTO
HOME
INPYT
RANDOMZE
CLEAR
LIST

160
161
162

164
165
166
167
168
169
170
171
172
173
174

175

176
177
178
179
180
181
182
183
184
185
186
187
188

PRINT
RESTORE
READ
STEP
THEN
PLOT
RETURN
TO
UNTRACE
IF
TRACE
COPY
RENUM
PLAY
RESERVE
FRE

BYE

END
OPTION BASE
LET
ouT
RESERVE
RESERVE
WAIT
REC

210

212
213
214
215
216
217
218
219
220

ABS(
ATN(
Cosy
EXP(
INT(
LOG(
LN
SGN(
SIN(
SQR(
TAN(
STRS(
CHR$(
IN(
JOYSTI
EOF(
SPC(
RIGHTS(
ASCI
VAL(
LEFTS(
MID$(
LEN(
INKEYS
POS
BLOAD
FN
BSAVE
RESERVE



S

o )
q@ﬁ‘g" 157 REM 189 OR 221 DpgL
1588 NEXT 180 NOT 222 RESERy;
159 ON 191 HEXS$( 223 RESERV

(3) FUNTION CODES:

CODE PRESS CODE  PRESS
224 FNTN 0 229 FNTN &
225 FNTN 1 230 FNTN 6
226 FNTN 2 231 FNTN 7
227 FNTN 3 232 FNTN 8

228 FNTN 4 233 FNTN 9

(4) MISCELLANEOUS:

CODE COMMENTS

240 UP ARROW

241 DOWN ARROW
242 LEFT ARROW

243 RIGHT ARROW

244 DEL(delete character)
245 INS (insert character)

247 GRAPHIC SWITCH




@E{S&‘ APPENDIX 3
S
&
MPLE
gyMBOL EXA PURPCgE
RINT AA 2
,.i,‘ 30 P Expﬁnamiaﬁqm A st te
greater than g
= 0 LET A=B ; '
- L - Assigns a value eqyg to a
vVariable
/] 20C=A/B Division
. 30 C=A"B _Muiltiplication
+ 2C=A+B Addition
= 10 IF A=B GOTO 1000 A equals to B
<> 2IFA<>B GOSUB 10 A does not equal to B
< 3 IF A<B THEN END A is less than B
> 5 IF A<<B THEN PRINT A A is greater than B
<= 1IFA<=B GOTO 100 A is less than or equal tc B

>= 2 IF A>=B THEN STOP A is greater than or equal to B

AND 10 IF A=0 AND B=0 GOTO 111 Logical operation of AND
OR  201F C=0 OR B=0 GOSUB 100 Logical operation of OR




S

o
o APPENDIX 4
SPECIAL SYMBOLS
COMMANDS,
STATEMENTS,
SYMBOL EXAMPLE PURPOSE

$

Pi
RUBOUT

10 A$="ABCDE"
10 AS="ABCDE"
10 A=1:B=0:C=6

22 PRINT A;B
23 PRINT A$;B%
24 PRINT A;B$
12 PF}INT AB
13 PRINT A$,B

Pl

STRING IDENTIFIER

STRING ENCLOSURES

ALLOWS MULTIPLE STATEMENTS oy
A LINE

ALLOWS SAME LINE PRINTING, Byt
CONCATENATED IN.CASE OF STRING

ALLOWS SAME LINE PRINTING, ELEENTS
ARE SEPARATED BY TABBED PRINTING
POSITION

VALUE OF PI IS 3.14159

THIS IS USED TO DELETE THE CURRENT
INPUT LINE BEFORE THE RETURN KEY
WAS DEPRESSED.

68




BUILD-IN FUNCTIONS

FUNCTION EXAMPLE

ABS
ASC

ATN
CHR$

COs
EXP

INT
LEFTS

LEN
LN

LOG

MID$

STR$
RIGHT$

RND

ABS(X)
ASC(A$)

ATN(X)
CHRS$(X)

COS(X)
EXP(X)

INT(X)
LEFT$(AS,N)

LEN(AS)
LN(A)

LOGIN)
MID$(AS,A,B)

STRS(A)
RIGHT$(B%,Cl

RND(A)

APPENDIX 5

PURPOSE

Absolute value of X

ASCII code for the first character of string
expression

Arctangent of X; result is in radians
Generates a one-character ASCII string;

X is in the range 0-255

Cosine of X; X must be expressed in radians
Return constant of naperian (= 2.71827)
raised to power of the argument X.
Largest integer less than or equal to X
Returns leftmost N characters from string
A%

Returns the length of the string A%

Matural logrithm of A; A must be greater
ZBr0.

Logrithm of N; the base of logrithm is ten,
N must be larger than zero.

Returns B characters from string A%, starting

with the Ath character.

Let the number A as a string

Returns rightmost C characters from string

BS.

psaudo-random number between 0 and

specified value.

69
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SIN

SQR
TAN
VAL

HEXS
FN

JOYST

SGN(X)

SIN(X)
SQR(A}
TAN(X)
VAL(AS)

HEXS(A)

FN A(X)

FN AS(X$)=X$&""
JOYST(A)

Sign function; equal 1 for X>0, g ¢, X=0
and —1 for x<0.

Sine X; X must be expressed in radians,
Square root of A; A must be > =0.
Tangent X; X must be expressed in radiang,
Returns numeric representation of string,

If string not numeric, return zerg.

Return hexadecimal value of A,

User defines function

Return value of joystick unit A.
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APPENDIX 6

BIT90 BASIC RESERVE WORDS

ABS|
ASC(
ATN(
CAUTO
BYE
CALL
CHR$(
CLOSE
'CLEAR
CONT
COPY
DATA
DEL
DELETE
DEF
DIM
EDIT
ELSE
END
EOF(
EXP(
FOR
FRE
BSAVE

FN
GOSuB
GOTO
HEX$

'HOME

IN(

IF

INT{
INKEY$

JOYST(

LEN(

LET

LIST
LOAD
LN(
LOGI
NEXT
NEW
MUSIC
MID$
ON

ONERR GOTO

OPEN
BLOAD

“_.?'I —

OPTIONBASE
ouT
PEEK(
PLAY
PLOT
POKE
POS
PRINT
RANDOMIZE'
READ
REM
RESUME
REC
RIGHT$
RENUM
RESTORE
RND(
RUN
SAVE
SIN(
SGN(
SQR(
SPCI

STEP
STOP
STR$
TAB(
TAN(
TEMPO
THEN
TO
TRACE
VAL(
WAIT
o ==
<>
AND
OR
NOT
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e APPENDIX 7

ERROR MESSAGES

ERROR MESSAGE

ERROR CODE #

0 BREAK

1 SYNTAX ERROR

2 OUT OF MEMORY

3 CAN'T CONTINUE

4 LINE BUFFER OVERFLOW
FC 5 ILLEGAL FUNCTION CALL
oV 6 OVERFLOW
UN 7 UNDERFLOW
ST 8 ERROR IN EXPRESSION STACK
EC 9 EXPRESSION TOO COMPLEX
UF 10 UNDEFINED FUNCTION
RD 1 REDIMENSIONED ARRAY
/0 12 DIVIDED BY ZERO
™ 13 TYPE MISMATCH
NR 14 NO RESUME
RE 15 RESUME WITHOUT ERROR
NF 16 NEXT WITHOUT FOR
FN 17 FOR WITHOUT NEXT
RG 18 RETURN WITHOUT GOSUB
oD 19 OUT OF DATA
BL 20 BAD LINE NUMBER
BS 21 BAD SUBSCRIPT
1S 22 INCORRECT STATEMENT
ID 23 ILLEGAL DIRECT
TP 24 TAPE 1/0 ERROR

A



o
NEEH;
1. SYNTAX ERROR.

%

N
QA Line containg incorract Sequence
Punctuation, '

LIFA=0 A=g
LIST 10,200
DEL 5,100
READ 10,20
a variable name s invalid.,
DEF FN 3A(x) =X+3
DEF FN AlA=A+3
FOR —K'=1T0 10
NEXT —|
6. undimensioned array or DIM with more than 3 dimensions.
DIM A(
DIM A(10,10,10,10)
DIM A(AS)
7. OPTION BASE not followed by 0 or 1.
OPTION BASE 3
8. A$="123
9. LIST 10.5-20
10. LET 1=A
11. INPUT A,
INPUT A
INPUT AS.
12. SIN(12.A)
13. LEFT$(A,3)

14 ASC[.HH‘HHI]
15. subscript or assembly language address > 65535 in CALL

m
isspelled charactarg or incorrect

@ A wN

statement.
CALL 65536
CALL SCREEN (100000)
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*2, OUT OF MEMORY
1. Not enough memory to allocate a program.
2. Array size too large.
3. FOR .... NEXT exceeds 10 nests.

4, GOSUB exceeds 10 nests.

*3. CAN'T CONTINUE
An attempt is made to continue a program that:
1. Has halted due to an error.
2, Has been modified during a break in execution.
3. Program not exists.

4. Continue entered with no previous break point.

*4. LINE BUFFER OVERFLOW

An attempt is made to input a line that has more than 127
characters.

*6. ILLEGAL FUNCTION CALL (FC ERROR)

1. A function call such as sin, cos, etc. with parameter out of
range.

2. A negative or 0 argument with LOG, LN,
3. A negative argument in SQR.

*6. OVERFLOW (OV ERROR)

Value greater than +5.5E+ 18 or less than —5.5E + 18
- PRINT 5.6E18

OV ERROR

— ] b



*7. UNDERFLOW (UN ERROR)
Value with éxponent less than —20.

= PRINT —5. 4E—20
UN ERROR
> PRINT 5.6E—29
5.49999E — 79
=PRINT 5.4e_2g
UN FRROR

*8. ERROR IN EXPRESSION STACK (ST ERROR|
1. invalid operands in expression.
FOR I1=2 TO
DIM A( )
VAL (,$)
PRINT PEEK(30208
PRINT (A+B)*C)
PLOT 20,30,
PRINT TAB10)
PRINT INT(,89)-
PRINT ASC("0"))

CALL

+9. EXPRESSION TOO COMPLEX (EC ERROR)

An expression is t00 complex.
> PRINT LEFT$(“ABCDEF”, 12+1345*12—1390+{93;5+1mu

56—90*90—70+5—67— 6?*4(1!100+[90—-1G+100[}f5ﬁ—m}*
10/100—567/21+ 1890—1000
EC ERROR

D=




@@@
Q\%b ERROR)

*10.UNDEFINED FUNCTION (UF '
An user defined function is called before the function definition

(DEF statement) given.

*11.REDIMENSIONED ARRAY (RD ERROR)
10 DIM A(5) .

L]
L ]

50 DIM A(10)

*12.DIVIDED BY ZERO (/0 ERROR)
10 A=5
20 PRINT A/B

*13.TYPE MISMATCH (TM ERROR)
1. A string variable name is assigned a numeric value or vice
versa.,
10 READ A,BS,C
20 DATA 1,2.3

10 READ A,B,C
20 DATA 1,2,K

2. A function that expects a umeric argument is given a string
argument or vice versa.
PRINT LEFT$(A,3)
PRINT 3 OR 4
CALL SCREEN(6&1)
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*14.NO RESUME (NR ERROR)

An error trapping routine is ente
statement.

= 10 ONERRGOTO 200
>20B=10

>30 INPUT A

= 40 PRINT B/A

= 50 END

= 200 PRINT A
> RUN
20

NR ERROR IN 200

red but contains no RESUME

*15.RESUME WITHOUT ERROR (RE ERROR)

A RESUME statement is encountered before an error trapping
routine is entered,

= 10 ONERRGOTO 200
= 20 INTPUT A

= 30 IF A=0 GOTO 100
= 40 END

= 100 PRINT A

= 200 RESUME

= RUN

20

RE ERROR IN 200

*16.NEXT WITHOUT FOR (NF ERROR)
A FOR was encountered without a matching NEXT.
=10 FOR I=0 TO 100
> RUN
'FN ERROR IN 10



?@'{‘@% *17.FOR WITHOUT NEXT (FN ERROR)
> 10 FOR 1=1TO 10
>20J=J+I
> 30 PRINT J-
> 40

READY
> RUN
1
FN ERROR IN 30

*18.RETURN WITHOUT GOSUB (RG ERROR)
> 10 RETURN
> RUN
RG ERROR IN 10

*19.0UT OF DATA (OD ERROR)
A READ statement is exécute when there are no DATA statement

with'unread data remaining the program.
= 10 READ A,B,C
= 20 PRINT A,B,C
> 30 DATA 1,2

*20.BAD LINE NUMBER (BL ERROR)

1. A line number specified in EDIT, LIST, DEL, RUN... is not
found in program.

2. Line number equals 0 ro greater than 9999 or invalid line
number. |
> 10 ONERRGOTO 300
= 20 INPUT A
> 30 PRINT A

> 40 GOTO 20
> RUN_

BL
ERROR IN10 s




e

\
@@%ﬁz

1.BAD SUBSCRIPT (BS ERROR)
15

% L
ubscript in DIM < =0 or greater than 264

>DIM B (256)

subscript in CALL less than — 65535
or

> CALL HCHAR {0;0,5‘5,100000}

= CALL 65537

greater than 65535,

*
22.INCORRECT STATEMENT (IS ERROR)

1k

2.

A command is used as a statement.
=10 A= 10

=20 DEL

= RUN

> IS ERROR IN 20

> 10 A=2

> 20 DATA “$100", “*$50"
> 30 EDIT 20

>40 RED A3, B$

>50 PRINT A,B

> RUN

IS ERROR IN 30

a value follow STEP is 0.
=10 FOR I=1 TO-10 STEP A
=20 PRINT |

- 30 NEXT

> RUN

IS ERROR IN 10
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3. any error not covered by another message. -

> 10 DIM A(5,5)
.>20 FOR I=1TO 11
> 30 All,l)=1 TO 11 |
> 40 PRINT AlL),
= 50 NEXT

> RUN

1 2 3 4 '
5

IS ERROR IN 20

*2Z3.TAPE 1/0 ERROR (TP ERROR)
Data transfer error during tape loading.



APPENDIX g
PATTERN-IDENTIFIER CONVERSION TAB|E

BINARY copEg HEXADECIMAL
BLOCKS (0= off:1 =on) CODE
0000 0
0001 1
- 0010 2
0011 3
0100 4
0101 5
0110 6
0111 7
1000 8
1001 9
1010 A
1011 B
1100 F
1101 D
1110 E
111 ¢
COLOR CODES
COLOR CODE # COLOR CODE #
Transparent 0 Medium Red 8
Black 1 Light Red 9
Midium Green 2 Dark Yellow 10
Light Green 3 Light Yellow 1
Dark Blue 4 Dark Green 12
13
Light Blue 5 Magenta %
Dark Red 6 Grey
e 15
Cyan 7 White

- 81
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g
MUSIC (CODE OF NOTE LENGTH)

CODE LENGTH OF NOTE

0 DEMISEMIQUAVER &  DEMISEMIQUAVEREST <&
1 SEMI QUAVER o  SEMI QUAVEREST g
2 SEMI QUAVER DOT of. SEMI QUAVEREST DOT 7.
3  QUAVER o  QUAVEREST /v
4 QUAVER DOT ®. QUAVEREST DOT v
5§  CROTCHET @  CROTCHET 4

© CROTCHETDOT  o. CROTCHET DOT ¢
7 MINIM d  MINIM REST —
8  MINIM DOT Jd.  MINIM REST DOT ..
9  SEMIBRAVE ©  SEMIBRAVE REST  -wer

Now, let's have a practice, the following transformation is performed
according to the above rules.

Here are the scales of C MAJOR, D MAJOR and E FLAT MAJOR:

, C MAJOR “CDEFGAB + C”"
D MAJOR “DE+#FGAB+ # CD""
5 E FLAT MAJOR “#DFG#G#A+CY D4 4~



C MAJOR

D MAJOR

E FLAT MAJOR
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APPENDIX 10
81T 90 GRAPHIC CHARACTER CODES
R T R o O S
128 El 148 ﬂ 168 E I —F
e T d e
o E = EE] 170 E 180 _Ei"-——-.
e E o :B 171 191 i__"'“
i E 152 ED 172 -~ i————- l
133 E 153 ; = = E |
134 E 154 I] = @ = u
y 135 155 l:' . = Eﬂ
136 = I] = = B
137 157 E = E = D
138 e D T [E - B t
139 .] 159 E o E = ﬂ
: g o W |w i =
- [E T_ET__,_____E 201 !] i
142 @ 162 El o FE] = EB 2
143 e m_-“:.;h-_‘[‘]; N
- L ﬂﬁ'_—_?a;"““aj— —
el E 165 D_-' ‘;-——-—ﬁ.i_ Nests
~ G O e w0 —]
147 ——=__ " {] g
D 167 B = ____[] T
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APPENDIX 11
HARDWABE SPECIFICATION

1. VIDEO .
(1) OUTPUT LOAD : 750
(2 OUTPUT LEVEL: 0 = 1 yoLT (WHITE)

2. RF
(1) OUTPUT LOAD : 750
(2) CHANNEL : VHF CH4 (STANDARD)

3. AUDIO
(1) SOUND OUTPUT : 1.5 vpp
(2) TAPE LOAD :  500m Vp-p
TAPE DUMP :  90m Vp-p

4. POWER DISSIPATION (MAIN BOARD)

(1) +5V : 600 mA
(2) +12v : 200 mA
(3) —5V ol

5. POWER ADAPTOR

(1) +5V : 900 mA
(2) +12V : 300 mA
(3) —5V : 100 mA
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