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PREFACE

This manual covers the basic configuration of the CASIO FX-9000P Personal Computer.
This volume provides information on‘the basic configuration of the FX-9000P. It will
serve as an introduction for people who have never used a computer.
® The FX-9000P can be operated conversationally viaa keyboard and video display screen.
Therefore, it can be used easily by people without any computer experience.
® One-key commands can be input from the keyboard to assure efficient key-stroke
operation.
® The FX-9000P is equipped with a graphic function. Graphs and geometric patterns can
be displayed for use by businessmen and scientists.
The following calculations can be performed by the FX-9000P.
1. Manual calculation, in the command mode.
2. Program calculation during program execution.
This personal computer, therefore, combines two useful functions: an advanced program
calculation function which is unique to electronic computers, and a handy manual
calculation function which has long been performed by conventional calculators.
CASIO sincerely hopes that FX-9000P users, with the information provided by this
manual, can effectively solve their problems by utilizing the machine’s built-in functions.
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PRECAUTIONS

Never attempt to disassemble the computer. It is constructed of very delicate electronic components.
Do not use the computer with its ventilation holes covered, or in a poorly-ventilated area. The
ventilation holes in the case are provided to prevent rapid temperature increases. Do not store or use
this computer in a place where the temperature is extremely high or low, or subject to dramatic
change.

Do not store or use the computer in a place exposed to the direct rays of the sun, or near a heater or
in an extremely humid or dusty place.

Be careful not to allow water or other liquids, or metal fragments, to enter the computer.

Plug the computer securely into a power outlet. do not use an outlet which is overloaded.

Turn the power switch OFF only when no program is being executed.

The power switch must ber OFF when this computer is not in use.

The power cord should be disconnected from the wall outlet when the computer is not in use for long
periods of time.

Use of this computer near radios, television sets, or similar appliances may cause radio frequency
interference. Conversely, the computer may be affected by equipment which generates strong
magnetic fields.

Do not use volatile liquids to clean the computer. Instead, wipe it clean with a dry, soft cloth, or with
cloth tightly wrung after being soaked in a neutral liquid detergent.

EBt SEEVIEIRY €8H1aEt ¥ QU FetdlIer BF aUtkBrized dealer.



CHAPTER 1
NOMENCLATURE AND FUNCTIONS OF INDIVIDUAL PARTS

1-1 FX-9000P APPEARANCE

Slot-in cover

Video display

Power switch

Keyboard

Slot-in memory package
(ROM, RAM)

OP-1 attaching portion Brightness Contrast

CRT adjust VL



1-2 KEYBOARD LAYOUT

Key functions in the shift-unlock mode
(when key is not pressed)
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Key functions in the shift-lock mode
(when key is pressed)
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1-3 NOMENCLATURE

Shift key

When this key is continually pressed, the keyboard is placed in the shift-lock mode. The one-key
commands and symbols written on the keyboard panel can be used in this mode.
* This key is located at each side of the alphabet keys.

Enter key

® When programs are written, press this key to write to (or store in) the computer memory each
program line. Programs are not placed in memory until this key is pressed.

® This key is pressed to execute commands (instructions) manually or to respond to prompts during
program execution.

* These functions are also valid in the shift-lock mode.

EXP( LN( LOG( INT( FRAC( ABS( SGN( DEG( MOD( PER(
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Alphabet keys/One-key command keys

® Alphabetic characters are displayed when these keys are pressed. These keys are used to code
CA-BASIC programs or to issue commands.
® \When these keys are pressed with the @ key depressed, the keyboard is placed in the shift-lock mode.
As a result, the one-key commands written on the keyboard panel become usable. (See page 12.)
* Commands entered via one-key command keys are the same as those spelled out using the alphabet
keys. Use either method.

Example: (R] N] is equél to (wA]

COM ( ROUND( DRAW( :
cCoOcE Semicolon key/Colon key/Comma key/Period key/One-key command keys

® Press these keys at the specified position to code programs or to use command abbreviations.
® The one-key commands in the shift-lock mode can be used by pressing 2%, ™  and ®* with the @)
key depressed.

o o o oo o ARG HYR SINCEOSC Character keys/One-key command keys

® Press these keys to use characters (symbols, etc.) written on the keys or the keyboard panel.

® Characters written on the keyboard panel can be used by pressing &, &5, &, and <& in the shift-
lock mode.

® In the shift-lock mode, Z, , A% , A & , andg&Ejcan issue their respective one-key commands.



TANC SQR( INS DEL Cursor move keys/One-key command keys/Insert key/
R CE) Delete key

® The blinking cursor which indicates that the computer is ready for input (see page 13), can be moved
to the right, to the left, upward, or downward by pressing these keys.
® In the shift-lock mode,

and : One-key commands

e Insert instruction to provide spaces for insertion of characters.
o i Delete instruction by which a character or characters can be deleted.

B STAT key/Clear STAT key

® Pressed as a data input key when a statistics calculation is performed.

Examples: Standard deviation: x Fw&
Regression calculation: x, y

® In the shift-lock mode, pressed as a data delete key when a statistics calculation is performed.

(W ANS key/ANS STAT key

® Pressed in manual calculation to call back the result of the previous calculation.
® In the shift-lock mode, pressed to display the results of a statistics calculation.
* and £ can be used ONLY in manual operation.

P7 P8 P9
-t Lan
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2 e
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Numerical value input keys/Program No. keys

® Pressed to input numeric values to the computer.
(=]is pressed at the position of the decimal point.

® A program number is specified by pressing any of [@], and (1]to (8) with the key depressed. At
this time, the corresponding program begins execution if it is already written. (This operation is
represented by @2 hereafter. This representation applies for every key.) If no program currently
resides in the specified program area, one can now be written to and stored in that area.
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.. Arithmetic calculation keys/COMP key/Character keys

-Press(#+),(=),(X], and at their respective positions to perform arithmetic calculation. is pressed
in place of " ="’ to obtain manual calculation answers.

Example: 12434—56X78=-96=0.5
12#34(=56%®78~296

® |n the shift-lock mode, pressed to use the characters written on the keyboard panel.
® . issues an instruction to obtain factorials in the shift-lock mode.

CONT stop key/Hard copy key

® Pressed to suspend program execution or restart a program which has been halted by the key or
STOP statement. When this key is pressed, the resulting function is opposite to the function that
occurred last time: i.e. the program is restarted when this key is pressed after the program was halted
by pressing it initially, and vice versa.

® In the shift-lock mode, this key issues a hard copy instruction (The whole screen is printed out by the

graphic printer). This function, however, is not available unless the option box OP-1 and the graphic
printer are connected to the computer.

&—ﬂ() Clear DISP key/Break key

® Pressed to clear the display screen.
Regardless of the data type on the screen, all the items written on it are erased and the cursor is
returned to the home position (the upper left corner on the screen). This key is ineffective during
program execution. ‘

® |n the shift-lock mode, this key is pressed to abort program execution. Unlike the key, the
program cannot be restarted from a point in the middle once this key is pressed. For re-execution, the
program must be restarted from the beginning.

T

® Pressed to provide spaces between characters or commands.
When this key is pressed once, a space corresponding to the length of one character is obtained.



1-4 VIDEO DISPLAY ADJUSTMENT

The Video Display (CRT) is adjusted by using the controlling screws located at the rear of the computer,

BRIGHT CONTRAST

“BRIGHT" (the left controlling screw):

Adjusts the screen brightness. When this screw is turned clockwise, the screen becomes brighter. When it
is turned counterclockwise, the screen becomes darker and characters become illegible. This screw
should be adjusted until the screen can be read but is not too bright.

“CONTRAST" (the right controlling screw):

Adjusts character brightness. Characters become brighter when this screw is turned clockwise or darker
when it is turned counterclockwise. Characters cannot be easily read when “CONTRAST" is too bright
because they become very thick, or when “CONTRAST” is too dark because they become very narrow.
Therefore, adjust this screw until characters can be easily read.



CHAPTER 2
BEFORE STARTING CALCULATION

2-1 MEMORY PACKAGE AND OPTION BOX

B |nsertable memory package

ROM and RAM are available in insertable packages, which must be placed into the slots provided. The
ROM package is inserted into the slot specially provided for it. This package is used as the extended
BASIC interpreter or as a fixed program package.

The RAM package is provided to supply RAM as user’s area. Two types of RAM packages are available:
C-MOS 4k bytes (C-4K) and N-MOS 16k bytes (D-16K). C-4K is provided with a power supply backup,
and, therefore, programs and data are protected even when the power switch of the computer is turned
OFF or the package is pulled out of the slot. A total of four RAM packages can be inserted into four
slots. However, they must be inserted starting from the left slot. If no RAM package is in the first slot
(the leftmost slot), RAM packages will not operate. D-16K must be inserted into the first slot.

* RAM packages must be inserted from left to right, and slots must not be skipped.

B o My i
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* Although the fourth slot is provided for a ROM package (to use a ROM package, it must be inserted
into this slot), a RAM package may be inserted into this slot to increase RAM area. The fourth slot
can be used for either a RAM or a ROM package.



® RAM/ROM Package installation and removal
® The power switch must be in the OFF position.

® Lightly push the memory pack cover (the position is indicated by an arrow in the figure below) to
open the cover.

=

»

® Hold the handle of the package and draw the package out toward the front.
® Remove the protective lid from the new package. Hold the package handle, and insert the package
into the the slot. Push it into the slot fully until a click is heard.

® Pull the cover down gently. Then close it completely by lightly pushing the spot indicated by the
arrow,

B Caution
® Never open the memory pack cover during program execution, or a buzzer will sound to indicate an
“error’’,

® Packages can be installed or removed only after programs are terminated and the power switch is set
to “OFF™:

* When the package is a RAM pack, one of four C-4Ks, it can be replaced without turning the power
switch “OFF"” provided that program execution has been terminated. When D-16K or ROM
packages are used, however, never open the cover, because it may cause the program to be cleared
or an inoperative situation to occur.

® Insert a package with the protective lid removed from the package.

® Be sure to put the protective lid on the removed package. This lid prevents entry of dust and dirt, or
damage to the terminal.

® To remove a package, draw it out while holding the handle.

® Do not apply too much force to insert a package.

® Packages should be stored in a place where the temperature is not too high or too low. Be especially
careful to maintain the humidity at a desirable level and prevent the entry of dust.

® Memory contents of C-4K RAMs are protected by a battery. The battery should be replaced with a
new one every three years, (the life span of the battery).

® |f the battery is flat or needs replacement, the contents of memory will be erased. Therefore,

important programs and data should be recorded on a suitable medium such as cassette' magnetic tape
(CMT).



m Option box (OP-1)

Printers and MT cannot be connected directly to the computer. The OP-1 acts as an interface to control
them when they are connected.

-1/0 BUS

GRAPHIC
PRINTER ™

Mini-printer 1/0 (mini FDD) Graphic printer

5emote Earphone
/
MT

-

* Refer to the OP-1 Instruction Manual for the OP-1 installation and other instructions.
* For printer graphics, use the MX-82 made by EPSON Co., because it is the most suitable printer for
the FX-9000P. For connecting the printer, cables made by EPSON should also be used.

2-2 BASIC OPERATIONS
(1) Turning ON the power

Press the power switch (located on the right side of the computer) to turn on the power. You will see
the display shown below.

Blinking

This is a message indicating that “You can use programs in the CA-BASIC language”’.

“READY P0” in the second line specifies program area PO. Therefore, writing to PO is now possible.
Programs already written in PO can now be executed. Program area PO is specified when the power is
turned ON for the first time or after all programs are cleared (a “CLEAR A’ operation is performed).
However, the program area specified just before the power was turned OFF will be specified when the
memory pack RAM packages consist only of C-4Ks.

The blinking cursor (—) indicates that the computer is waiting for input. At this time, manual calculation
can be performed, and programs and commands can be written.

The screen size is 32 characters (horizontal length) x 16 characters (vertical length). The number of
displayed characters, numerals, and symbols will be within this limit (512 characters).

Note: Even if the RAM packages consist only of C-4Ks, power must be turned OFF only AFTER
program execution has been terminated. Stored programs may be erased if the power plug is pulled
out of the socket or the power is turned OFF during program execution.

10



(2) Memory size
The “SIZE" function is used to determine the capacity of the currently usable RAM area (the memory
size).
EX: SIZE
The values are displayed in Bytes.

This function can be used at any time. It can be used to check the memory size before, during and after
writing a long program.

(3) Character and dot units on screen
A dot is the basic unit for characters displayed on the screen, because all letters and numerals displayed
on the screen are formed with dots. However, the unit for normal calculation and program input is a
character because the dot unit is not convenient for these.
For example, the character “A’” has the dot pattern shown below.
OOCOee®e0O0
[o¥eX NeXoNoX Kol
O0C@000 @O0
0O0C®@000 @O0
OOCeeeeeo
0O0O@e000 8O0

[elle N NelNeNeN Ne
00000000

A character is formed by 8x8 dots. When the dot unit on the screen is used, therefore, it is 256
(horizontal length) x 128 (vertical length) dots. The character unit differs from the dot unit as follows:
Character units are used to write numerals, characters, and symbols from the keyboard. Dot units are
used to specify graphs and patterns to be drawn using the graphic function.

Unit: One character = 8 x 8 dots

Screen: 32 x 16 characters = 256 x 128 dots (32,768 dots)

® Number of input/output digits and number of calculation digits for this computer

Number of input/output digits
Mantissa : 12
Exponent : 2
Range: 1.0*~+9.99999999999 x 10**
Input values exceeding these limits in data input or manual calculation are handled as follows:
Mantissa having 15 or more digits:
A maximum of 15 digits can be input, but succeeding digits are ignored.
Exponent more than 99:
An error results.

Example: 1 234567890123 % 100

s frsle

Ll et

[rosebe fransbe

Exponential display is automatically used when a calculation result (answer) is 102 or more or below
10°% (0.01).
Example:  123456789012X 10

Il

When exponential display is used,
the result is displayed together
with an exponent sign after the
mantissa.

Jooele ot




Example: 1.234+1000=

Pl fusssh
" "

Although the mantissa in the input/output i; limited to 12 digits, computations are performed using 15
digits. However, the 13th and subsequent digits cannot be displayed.

2-3 KEYBOARD OPERATION

Turn the power ON. If the characters ““READY" are displayed and the cursor blinks, the computer is
ready to operate. Then letters, numerals, and symbols can be input from this cursor position.

(1) Keyboard input
® Alphabetic letter input
Example: Input ABC with keys.

Operation [A)B)C)

*

Example: Input SIN ( with keys.
Operation (5] (J [N

* One-key commands are provided to allow the user to enter a command simply by operating one
command key. However, commands can also be entered by completely spelling out the command
using the alphabet keys.

® Numeral input
Example: Input 123.

Operation: (1) (2) (3)

=
A

Example: Input 96.3
Operation: B3

w0
o

"
1

AT

TR ]

woL
[y

® Symbol input
Example: Input $@ ? ~.
Operation: ) 8 & & o ()
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® |nput of value with exponent
Example: Input 7.896 x 10'3.

Operation: LEEEEOE
1)
I(Omissible)
(Exponent input)a

Example: Input —2.369 x 1074 .
Operation: 2 ORI EE E @ @B

(2) Input change (correction, deletion, and insertion)
® Correction procedure
1) Move the cursor to the'position at which a correction is to be made. (Use (& ,(2), () and [Z])

2) With the cursor at this position, press the key of the desired letter, numeral, or symbol.
Example: Correct “A8%" to “A9$"”

]
(5

ni :::{:|

Operation: Move the cursor to the left by two characters.

@ €

Press the (8] key.

Example: Correct “LIST” to “EDIT".

wn )

Operation: Move the cursor to the left by four characters.

EEEE

w1
Il
KA

Press (E] D) (1) (T) or @ 25 .

1

® Deletion procedure
1) Move the cursor to the position at which a deletion is to be made.
2) With the cursor at this position, press CE .

Each time this operation is performed, one character is deleted and the trailing characters are
automatically moved up.



Example: Delete one ‘1"’ from “SIIN ("
(One character delection)

©EE

Press [@2eL |

Example: Delete “X,” from “INPUT X, Y".

W
“
"

Operation: Move the cursor to the left by three characters.
EEE

Press o] OfL () 285 |
(The same operation is repeated.)
Two characters are deleted.

Example: Delete “*,B” from ““PRINT A, B"".

€@

Press the space key twice.

g
"

This deleting technique is effective when the deleted characters are followed by no other
character. (Otherwise, spaces are placed before the following characters.)
The same result can be obtained by Pressing (5128 1) 284

14
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® |Insertion of characters
1) Move the cursor to the character which follows the position at which an insertion is to be made.
2) With the cursor at this position, press [ws .
Each time this is done, a space corresponding to one character is created. With the cursor at the

created space, press the key for the letter, numeral, or symbol to be inserted.
Example: Correct “T$" to “T1$"

Operation: Move the cursor to the left by one character.
REBDRY FS=H
(] 43 £
Press @ &s .
HEEQDY Fe
7T %
Press the key for the character to be inserted ([1)).
EcalY  FPa
=T 4 &
= i iF

Example: Correct “PRINT X" to “PRINT SIN(X)".

[Ty |

Operation: Write a close parenthesis ((1)).

Move the cursor to the left by two characters.

@ @

Create a space corresponding to a four-character
length to insert “SIN(". READY P8
B &S 6 A @ &S G O *PRI

.-
"
o
ol
-

Write the characters to be inserted by pressing

BN or mMY .

!
"
-
"
il

w0

T

] "‘.':'
ey
-

Kl
-
b
]
1L
Joeef
ige
b

As described above, input data can be freely changed by using B, or @12 while watching the screen.

[




CHAPTER 3
MANUAL CALCULATION

3-1 INTRODUCTION

Manual calculation is performed from the command mode and does not allow the storage of the results
in memory. Z

Examples of manual calculation:

® Substitute the right side of an equation for the left side.
® Perform a calculation operation “by hand”.

® Call the value of a variable.

32 CALCULATION METHOD

Manual calculation can be performed in the same manner as on an ordinary small electronic calculator.
Four fundamental arithmetic operations are performed by using the calculation keys and the numeric
input keys (located on the right side of the keyboard). Functional operations are performed by using the
one-key command keys and the alphabet keys (located on the left side of the keyboard).

This computer performs these operations as specified by the calculation expression. That is, the

computer recognizes the calculation priority itself, and performs the operation accordingly — using true
algebraic logic.

The calculation hierarchy is as follows:
@ Function

(sin, cos, tan, etc.) When two or more items in a mathematic expression have the same priority, calcula-

@ Power, factorial tion is performed from the first one (from the left).
@ /) If parentheses are used, the expression inside them has the highest priority.
@ +l B

® Parenthesis calculation and number of levels
A maximum of 17 pair of parentheses can be used for calculation. When parentheses are used, the
maximum allowed number of calculation levels is 12.
The number of levels is counted as follows:
Example: 2x(3+4x(5+6)+7)=
This calculation is performed by pressing the following keys:

203FH4@O55EE60070)
| . J JL JL J T
1 level 1 level
1 level 1 level

Number of parenthesis pair: 2
Number of levels: 4

Functions as an equal (=)

16
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Although a maximum of 17 pair of parentheses can be used for each calculation, the allowed number of

levels is 12 because they are combined with the number of levels to leave low-priority calculation for
recognizing priority of function, multiplication, and division.

® Operational signs

Signs for the four fundamental arithmetic operations used by BASIC differ slightly from those used
conventionally.
Addition and subtraction:

“+" and "~ used by both BASIC and general calculation expressions.
Multiplication and division:

“x""and “+"" used by general calculation expressions.
“%X" and “ /" used by BASIC,

Therefore, a calculation expression
2+3-4x5+ 6

is written
2+3-4%X5/6

when the BASIC operational signs are used.

The built-in functions used by this computer are:

Function name Format

Trigonometric function sin x SIN(x) (G
COS X Cos(x)  (&=&%)
tan x TAN(X) (emees

Inverse trigonometric function sin~' x ASN(x) SIS
CoS”"X  ACS(x)  (EmAsEIs)
tan"x  ATN(x) (6 &Sz )

Hyperbolic function sinh x HSN(x) () 25 e S )
coshx  HCS(x) ( ) 2B ) £ )
tanhx  HTN(X) (EmasE s )

Inverse hyperbolic function sinh™x  AHS(x) ( (1) A5 [T 05 ) S8
cosh™x  AHC(x)  (EASEIABEISs)

tanh"x AHT(x) [-ARC.HVP[:]]

Square root ix SQR(x) (e )
Exponential function ex EXP(x) ("85 )
Natural logarithm Inx LN (x) (&)
Common logarithm log x LOG(x) (&)
Factorial &l X! (=)
Conversion into integer INT x INT(x) (&5



Removal of the integer FRAC x FRAC(x) (@25

Conversion into absolute value | X| ABS(Xx) (1)
Positive/negative sign exchange Positive number > 1 SGN(X) (&5
Q0

Negative number = -1

Degree, minute, second DEG(x) (#2%)

(sexagesimal number = decimal number)

Remainder calculation MOD(x, ¥) (&)
Permutation <Py PER(X, ¥) (B )
Combination Cy COM(x,y) (M
Rounding ROUND(x, ¥) (=28

The y-th significant digit of x is
counted as a unit when itis 5 or
over, or disregarded when it is

below 5.
Memory size SIZE (#5)
Random number RND # (EES)

Statistics calculation

Number of data items n CNT i

Standard deviation of x SDX (&)
Standard deviation of;n_l SDY S
Average of X %O-'H MEANX (#MES)
Average of y 7 ; MEANY e
Sum of x Sx SUMX (B3
Sum of ¥ ) 2y SUMY S

Squaresum of x = 32 SUMX2 S
Squaresumofy  Zy° SUMY2 e

Data product sum  Sxy SUMXY it

Constant term A LRA (&)
Regression coefficient B LRB (@5 )
Correlation coefficient 1 COR (&5 )

3

These built-in functions can be used in both manual and program calculations.
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@ Displaying the results of a previous calculation
Results of a manual calculation are stored in the computer until the next manual calculation is
performed. The results can be displayed by pressing the key.

Example:  741+852=1593 : L
1593 — 963 =630

Operation: Z@DHEEE
TS ElE e

® Manual calculation rules

® An error message will be displayed if a mathematic expression or assignment statement violates the
rules of CA-BASIC. (For errors, see page 49 and the table of error messages.)

® |f an operation exceeds the range of +9.99999999999E+99, an overflow will occur and an error
message will be displayed. If an operation is below the limit of 1.0E-99, an underflow occurs and the
operation result is 0.

® Specify angle units by using the SET command before performing trigonometric functions or similar
calculations. The specified angle unit can be changed only by specifying another angle unit.
When using the D-16K, the angle unit is specified in “DEG" (Degree) when the power switch is
turned ON. However, this angle unit is not changed even if the power is turned OFF when RAM
packages consist only of C-4Ks unless a new angle unit is specified.

3-3 MANUAL CALCULATION OPERATION

Manual calculations are performed in the same manner as on ordinary electronic calculators. However,
FX-9000P assures easier viewing and simpler correction since the calculation process is displayed on the
screen.
® The four fundamental arithmetic operations are used to perform mathematic expressions.
The keys used are(#) - (=) - X (X) - [(Z) (=) and (=). The(cow) key, which functions as an equal
sign™ =, is used to obtain the calculation result.

Example 12436—9X5+-4=36.75

|
l'£|
5

Lol

lJ'l "'._'I
.+

“did

N I:f'|

Operation [MEHEBEEHEXBELANEA

® Function calculation can contain four fundamental arithmetic operations. Input a function command
followed by data in parenthesis “( )".

Example 109 1.23=0.0899051114394

&
= T
ety
0
DR
b e
ot
ot
-3
[
Ja

L
Fehd
S0

Operation LOG[J 1 -2 3 [](cow)

* |n manual calculation, the last ** ) "’ can be omitted. That is,

LOG[() 1-23 ()W) is the same as LOG 1 - 2 3 cow)



* In this manual, the alphabet and numerical keys are symbolized as follows:

Example: [DO@OMEEE0)Cw) — LOGH) 1 -2 3 1) cow)

B Variables are used to store values and calculation results. Alphabetic letters (A, B, ..., Z) or
combinations of alphabetic letters and numerals (A1, A2, ..., A9, ....) are used for variables. To place
values or calculation results in a variable, an assignment equation is entered manually.

Example:  Store 1234 in variable A.

Operation: A=l 1234 s

Example: Add the answer of 23 x 56 to
variable K1,

Operation: KT1EK1F# 23X 56

This command (a manual command using the

tA=1234

Fl:l’.l'}'::-}:.

I:f'n

key in place of the key) allows the user

to manually perform the same operation as an assignment statement in a CA-BASIC program.

® Correction before pressing the (cow) or ENTER key:

move the cursor to the position at which correction is to be made,and press the correct key. (See 2-2.)
® Press the (9 key to erase all displayed items from the screen.

3-4 MANUAL CALCULATION EXAMPLES

(1) Basic calculation
® Four fundamental arithmetic operations

Example 23+44.5—53=-25.5
Operation 23# 4 -5(=)5 3 (cow)

Example 56X (—12)+(—2.5)=268.8
Operation 56 X (U= 12025 O)(cow)

Example 12369X 7532X74103=6.90368061272X10"
(=6903680612720)

Operation 12369X 7532X 74 10 3 (cow)

Example | 23--90--45.6=2.99707602339%10™*
(=0.000299707602339)
Operation 1-23(290(245 6 (cow)

122+4.5-57

~-2%5.5

SN @ B (-~ 2. 8D
ZES .8

AT o

sz

Pl

# Exponential display is used when the calculation result is equal to 10! or more or is below 102

(0.01).

20



Example  7X8+4X5=76 N
Operation 7 X8+ 4 X 5 (cow) ¥ e

Example 124 (24X 10°) +42.6—78X36.9=2767.6028169
Operation  12#2-4E5Z)42-6=78X 369w

1328:253¢1 350 Ton3e .0
® Memory calculation
Example EX45=54O d .
12X31=372 BRI o
75=12=6.25 "Rig”
Operation AE]—‘]Z ’Zizl
A4 5@ “&T2E
AX] 3 1 (cow)
7 5 (7] A (cow)
Example 23+9=32
H3—o=47
—)45X2=90 [
99+3=33 | fHM=22+3
Total 22 CEM=M+SI-6
Operation M=) 23 #)9 &  iM=M-4S%2
MEMB53=66E ’ i el
MEME45E26m i
MEIMFE 99 (7 3 &=
M (cow)

* This latter operation does not allow you to view the individual calculation results. Use the following
method to view these results.

+ |
i

2 39 @w £ 23

M (=) Fsjees) 22 R R S )

53 (=) 6w fe e

ME M D M =M+ g7
450 2 o -

ME M Emses) P M= SR D
9 97136

M =) M (s Sl ==
M (cowe) ‘o




(2) Function calculation
® Trigonometric function (sin, cos, tan) and inverse trigonometric function (sin™!, cos™! ,tan!)

® An angle unit must be specified by using the SET command when trigonometric or inverse
trigonometric functions are used. This angle unit specification only has to be set once.

Example 14°25'36"=14.4266666666°
Operation DEG[]14-253 6 [)cow

#“DEG(” can be entered by using the one-key command or by spelling (DJ[E](G]((J with the
alphabet keys. (This applies for all the functions described below.)

1
i

Example  sin 12.3456°=0.213807920122

Operation SET D 3 ’
SINIJ 12-345 6 (3)cow) ’
(Or, @z 12-345601.)

e
il
L]
Paz
ok

Example 2-.SIN45°XC0S65°6'=0.59543455751
Operation 2 (¥)SIN[O4 50X COSADEGI65-0 6 Dl0)cow)

]
LAk
-t

Example  sin™ 0.5=30° (Obtain x when sin x° =0.5) al

H i oA il
Operation ASN{JOQ -5 [3)(comr) 2@
(Or - -SIN(
Example 7 5x (sin™0.8—c0570.9) =68.2204239775
Operation 2 -5F[JASNO-8JEIACSO -9 0)(cow)
| P2 LS CASHOCR, S0 -QIS 0@, Do
i €. 22@3ZIAFTS
Example COS (E rad)=0.5 I o
3 i P SET R
Operation SET R LS s X
‘ COSOE&LZ) 3w B 5
o ] J_ i
Example ©€O0S™ ~>-=(.7853981634 tACELSARLE S 23
o i AGS[_QSQR[DZ[IJ-Z@- B. 'S5392134

22



23

Example

tan(—35gra)=—0.61280078814
Operation SET G
TANCO=) 3 5 O (cowr)

DAl B

{ sz

m
e

= T
or. -~
R R

Logarithmic function (10g, IN) and exponential function (€%, X ¥)

Example |00 1.23(=100,,1.23)=0.0899051114394
Operation LOG[(] 1-2 3 (2] (cow)

Example |n 90(=100. 90) =4.49980967033
Operation LN[O9 b (0] (com)

Example |00 456-+1n 456=0.434294481902
Operation LOG[U4 56 0OJZLNO4 5 6 [](cow)

Example

e*=90.0171313005

(Find the antilogarithm of natural logarithm 4.5.)

Operation EXP[U4 - 5 [3](cow)

Example

10'#=16.9824365246

(Find the antilogarithm of common logarithm 1.23.)

Operation 10 1- 2 3 (cow)
Example 5 §23=52 581438372

Operation 5-6 p E% |

Example

1237 (="/123) =1.98864779528
Operation 123 (I 12 7 O)(com)

Exam‘P'e (78—23) '*=1.30511182934x 1072
Operation ((J7 8 =23 0] (O 1 2 ()cow)
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Example 27+ 3'44'=7g7

Operation 2 23 3
4 )%, 4 (cow)

Rt

=

ZHITI+ST

Example 10g Sin40°+10g COS 35°= —0.278567983822

The antilogarithm is equal to 0.526540784519.
(Logarithmic calculation for sin 40° x cos 35°)

Operation SET D (DEG specified)
LOGISINIO4 00JDJ#LOGIOCOSI3 5 00)[cow)
10O (1) 25 s (cowe)

]
i

pa
"’

Exu LI

e
(=bid

[ Er o

CON0T

Hyperbolic function (sinh, cosh, tanh) and inverse hyperbolic function (sinh~!, cosh™!, tanh!)

Example  sinh 3.6=18.2854553606
THEMLZ, &2
Operation HSN[O3 - 6 (1w 18, 285455306
(Or, (o E5 @)
Example  tanh 2.5=0.986614298151
tHTH.Z, S50
Operation HTN[O 2 - 5 (3)(cow) R. 9280614298151
Example  cosh 1.5—sinh 1.5=0.22313016015
THCSC1 . S0 ~HSHO1 . 50
Operation HCS[( 1-5MEHSNIOT - 5 ()W d.<23130816815
Example  sinh™ 30=4.09462222433 [
SAHS <T@y
Operation AHS[O 3 0 () (cow) 4. 894622229433
(Or, @ 286 far) 125 ) 2 )
Example Obtain x for tanh 4x=0.88.
g
x =200 088 _ 34300191413 k4 v ey .

Operation AHT[C0-881)14
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® Permutation (,P,) and combination (,C:)

® Total number of permutations ® Total number of combinations
n! n!
” Pr= v n =
T (n—r)! g s ri(n—r)!
Example: Four items are taken out of ten and \
arranged. In how many ways can they be i s E__ E ﬁ |:‘1 y o T Y
arranged? -+ 10P; =5040 N e
Operation:  PER[J 10, 4 [)]cow) ‘
Example: How many four-digit even numbers can be ;

created by using numerals 1 to 7 (Each AU C SR Ny

four-digit number must not contain the
same numerals)? [ 3 of the whole are even

numbérs] ------ P4 X %=360
Operation: PER((7,40)®3@Z7

s
[
T
Dy

Example: Four items are taken out of ten. In how
many ways can they be taken out?-----10Cs=210

Operation:  COM[ 10, 4 (0)(cow)

Example: Five officials (at least one of them |
must be a woman) are selected from | * COMEC 25 50 -COMC 1550
g W12
a class consisting of 15 men and 10
women. In how many ways can they !
be selected?
[at least one = (the whole) — (not contained)]

"""""""" 25Cs —15C5=50127

ki

Operation: COM(T25, 5M=ICOMT 15, 501

Other functions \/ , x!, MOD, SGN, RND #, ROUND, ABS, INT, FRAC, SIZE)

Example: /724 /5=3 65028153987 CSORCT 4+ '—_I:F;' il
Operation:  SQR[0)2 MFSQRM 5 D@ FLOESBZRI0INET
Example: 81 (=1X2X3X - X 7% 8)=40320 RN
Operation: 8 [ (cow) R B
Example:  Obtain the remainder of 1356+7=193...5 |

] =T:'.1|:|EI"11135E-~._"
Operation: MOD[] 1356, 7 ((cow) 2




Example: Give ““1”* to a positive number, -1 to a
negative number, and “0" to a zero

ERGEH &
Operation: SGN[( 6 [2](cowr) i :
ESEHL A
SGNO0 e \ s ki
o = MU )
SGNOE) 2 ()W i
Example: Random number generation [
koot kb | RN R rrzaraa
Operation: RND (3](cowe) - ;
Example: Put the answer of 12.3 x 4.56 into a round
number consisting of three significant digits.
12.3 x 4.56 = 56.088
Operation: ROUND([J12-3®4-56, 400)Ccow) |
S ROUNDC12. 344, 56 . 4
3% When three significant digits are to be ' o S |
obtained, specify as follows: Count the }
fourth digit as a unit if it is 5 or more. |
Otherwise, disregard it.
Example: What is the integer of 7320 ? s 81 \ 3
LS INTEFrEOR - 262
Operation: INT(7800Z)9 6 (1 \ b
3% This command obtains the greatest integer
that does not exceed the original value.
Example:  What is the decimal of 7320 ?...0.25 | e
| tFRACCPS00 .- 980
Operation: FRACJ 780029 6 [](cow) 1 =
1
|
I
Example: Obtain the size of the remaining memory

(Bytes)
Operation: SIZE &)

26



(3) Statistics calculation
® Clear the statistics memory by using the*SAC” command before performing statistics calculations.

m Standard deviation calculation

® The W key is used. To input individual data items, enter,
Data [mj

® To input several identical data items, press the key consecutively as many times as the number of
these data items, or enter,

data; quantity

® Standard deviation

-

i = - T Estimates the standard deviation of a population by
A2 m=FF _ (22— (Zx)Vn : :
Gn-3 = 2=} 2 = : using sample data from it.
n— n—

K|
Il
TIM:
ad
™M
=

=
s

Example: Data items are 55, 64, 51, 565, 63, 53, 54, 52.

L :sAC
Operation: SAC (e ‘ § %3
555465 160556 [ TR
53 e 54 60 5 2 6@ T
(Standard deviation ¢i-1) SDX : i '_E;:g' »
(Mean %) MEANX | ég}ﬁgﬁ:%l“
(Number of datan) CNT ; : l::l Fl ; e
(Sum 3x) SUMX e s
(Square sum =x ) SUMX2 i :;: 'fl rg I-_ ":E-



Example: ObtainX and 0:-1 from the following table.

1 110 10
2 130 31
3 150 24
4 170
5 190 3
( P SAHC
Operation: SAC @) . % ég : —1-?
- f158: 24
110;10m 2l {t_‘i
H Ve
130;31 =
2 28
150; 246 : .
17 066w ;zi“:,ﬁ SEan
19 OEHEmER §Hﬁﬁ2 lzstane
UMY 2 )
Egfn ﬁgﬂﬁ* &
TEHH = Lo, v 14288714
MEFHY & s
S le.4z2290@eare
sSDY 5}
LER 5]
LER 5]
‘ l-__l OF E S e
* Deletion and correction of incorrect input data (51 r o
is the correct operation): ) . o SR ook ok
@ 50 g® - immediately press S
Then input correct data.
@ 49 W (several items before) — T4 ks
49 [wEH
Then input correct data.
Incorrect input data with frequency can be deleted EAGE LD e

and corrected in the same way.
49; 12 [m (several items before) —
49; 12 @84 . Then input correct data.

®  Regression calculation
® To input data, press x data, Y data fm] .

® When there are several identical data pair, press the key consecutively as many times as the
number of the data pair, or enter x data, Yy data; quantity m).



® Linear regression calculation
® Regression equation : Y =A+Bx
Coefficients A and B are calculated by using the following formulas.

Regression coefficient of regression equation Constant term of regression equation
S mExy —3x3Zy Sy -B3x
D= . 7 A= B
n-2z* (3% n

® The correlation coefficient 7 of the input data pair is calculated by using the following formula.

52 NZXy— 2% -2y
Ansx— 2 inSy’— (Sy))

r

Example: From these measurements, obtain the quantity,
sum, square sum, product sum, mean, and
standard deviation of x and y, the constant
term, the coefficient, and the correlation co-

efficient. L
e Steel bar
Temperature | Measured length
107C 1003mm
15 1005
20 1010
25 1008
30 1014
Operation:  SAC [Ever)
T SALC
10, 10036
l|s 1Bl
15, 100568 : 15 1065
1z8-1@18
e s
20, 101064 53-\7.1:1814
25, 10086 CNY =
SL M A 1aa
30,1014 SUMY Sadn
= H H b 22 S %
) SUFY 2 TEEE IS
e S F N 1l va9es
MERH® s
MEAHMY 1aasg = nbedl
= TEe9aSe9dy 1 Hadgr
Sy = Pl = 1 B SO R e
LFEH S9E
LEE B T
COR B.21901227 761

~.}



* Deletion and correction of incorrect input data (10,1003
is the correct operation)

(1) 11,1003 @ — immediately .
Then input correct data. 3 %

(2) 10,1030 F@ — immediately @S% | ; Frdy
Then input correct data.

3 11,1003 (several items before)
- 11,1003 . Then input correct data. ¢ 31110883
Incorrectly input data with frequency can be deleted
and corrected in the same way.

11,1003;

. Then input correct data.

28 83
e
btz

10 (several items before) - 11,1003; 10 5 I RS v e T R

® | ogarithmic regression calculation
@ Regression equation : Y =A+B-Inx
Data x: Input the logarithm (In) of x.
Datay: Input in the same way as for linear regression.
® The regression coefficient can be obtained and corrected by performing the same operation as in
linear regression.
Zlny,=(Inx)? and Zln x y are obtained for Sx, Zx?, and Sxy, respectively.

Example:

Operation:

», 3 Make logarithmic regression of this data, obtain
: . the correlation coefficient, coefficient, and
29 1.6 constant term of the regression equation, and
80| 23 5 calculate the determination coefficient(r?).
74 38.0
103 46.4
118 48.9
SAC @) ' ,
tehac
oy bt (R CA TLHCZBY 1.6
] AU T I R
LNIO5003,23 -5 S NCTE YRR,
tLMolBaio.de. 4
LNO740), 38-06® tLHCI1ES 4803
~111.128397&47
LN@ 10300, 46459 -1 -
. tCOR
LN[ 1180, 48-96® GO 013946646
(Constant term A of the regres- | RA g ‘é ':' g % :‘E; AEIT2EAET
sion equation)
(Regression coefficient B) LRB
(Correlation coefficient r) COR
(Determination coefficient 72)
COR@1 L2

30
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= Exponential regression calculation

® Regression equation : ¥y =A-eB8*(InY =lnA+B-x)
Data y : Input the logarithm (In) of y.
Data x : Input in the same way as for linear regression.

® Correction can be made by performing the same operation as in linear regression. InA, Zlny,
S (Iny)% and 2x-ln y are obtained for the constant term A, sum SUM Y, square sum SUM Y2, and
product sum SUM XY, respectively.

Example: 5 i Make exponential_regressior_w of this data, efnd
obtain the regression equation and correlation
6.9 12 .4 coefficient.
12.9 15:7
19.8 12.1
26.7 5.5
31 52

Operation: SAC

ek R €
6-9, N2 1-4 068 |
ifa%atiiztst,
. . H 3 > s B <
12:9,IND 157 @ SER RS ISERE
:2é6.7.LHC8.S)
19-8,lN012- 108 1 :5SI1JLHCS!2)
| tERPCLERS |-
26-7,LNO8- 506 -, 1E8.4575874z25s
i .
35-1,LNM5-20R :563492U3?ET-.:E1 =
. lB.597z2a4F3c1987

(Constant term A) EXP[LRA[](cow) |
(Coefficient B) LRB
(Correlation coefficient ) COR (cowe)

= Power regression calculation

® The regression equation is ¥ =A- x5(In ¥ =In A+ B In x ), and input the logarithm (In) for both
data x and y.

® Correction can be made by performing the same operation as in linear regression.ln A, Zlnx,2(Inx)?
SInY,5(InY )2 and Z(Inx-InY )are obtained for the constant term A, Sz, 22°,2 Y, S Y?and Sx Y,
respectively.

Example: o . Make power regression of this data, and obtain
- Y the regression equation and correlation coeffi-
28 2410 cient.
30 3033
33 3895
35 4491
38 5117




Operation: SAC

LNKJ280], LN[U24 100)6n
LNIO300], LN[D30330
LNTO3301), LN[O38950)88
LN1IJ350], LN[[J449 10
LNIO380], LN[U57 17 e
(Constant term A) EXP[ULRAD] (cow)
(Coefficient B) LRBw)
(Correlation coefficient ) COR [cows)

Ly
I
D]

5% 3% ®% 2% wr sx
L g e s Lo
e e o i i o

e e

AT,

%
1, RGN
T w2

"
ot
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T
0
in
-
=

i
.'
i
e

SOMC @M

o= e L
A

ja
=J
=
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i1
1]
T
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e
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i
Xl
XL
1]
]
RTINS £
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3-5 GRAPHIC FUNCTION

The graphic function is a special feature of this computer. It can be used as a part of a program. It can
also be used manually: graphs and patterns can be drawn just by giving simple coordinate specifica-
tions. The graphic function can be used manually in the same way it is used in programs. That is, the
user is required only to specify coordinates directly from the keyboard. Commands used for the graphic
function are outlined below.

INIT statement: INIT (x1, 1), X2, 22

This statement specifies the center point of coordinate axes and the step of the coordinates (the
width of each division on the axis). The following items are specified at the same time.

© The point at which the x and Y axes intersect. (Viewed from the lower left corner on the screen).
© The number of dots to be counted as a unit for x and y coordinates.

(X1, 21) indicates the center of the coordinate axis, X2 denotes the step unit for x coordinates, and
Y2 represents the step unit for y coordinates.

DRAW statement: DRAW (x, )

This statement writes dots on the screen. It draws a dot at the position of the x and Y coordinates
from the origin (center point) specified by the INIT statement. A line can be also be drawn by
connecting two or more dots like “DRAW (x1, 11) — (x2, 22)".

CDRAW statement: CDRAW (x, )
This statement is the reversed DRAW statement. That is, it erases dots and lines specified by x and Y
coordinates.

QUAD statement: QUAD x1, Xz, 11, U2

The QUAD statement is provided to draw quadrangles. Quadrangles can easily be drawn only by
specifying coordinates of the four angles. However, this statement can only draw quadrangles whose
opposite sides are parallel to the x ory axis.

CQUAD statement: CQUAD X1, X2, U, U

This statement is the reverse of the QUAD statement. It erases the quadrangle whose four angles have
been specified.

32
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Example 1:

Operation:

Example 2:

Operation:

With the center of coordinate axes located around the center of the screen, draw a dot.

Then draw x and ¥ axes passing through this point.
INIT(@ 127, 630, 127, 636
DRAWJ O, OO
DRAWIOE] 1, 0 W= 1, 0 DJEwE
DRAW[O, 100200, = 10w

INITC127.637- 1 2065
DRAWE @, B
 DRAWC~1.@7—¢1. &>
tDRAWCB 13— @, —13

Draw a isosceles triangle whose base is 256 dots and whose height is 128 dots.
INITC3QO, 00y, 1, 1&m
DRAWO, 0@=[1255, 0=A127, 127020, 0D)ew

INITCR. @5 -1.1
:DRAMCE . B~ C2FS. BINC127 . 1272 ~0@.,

-’..




Example 3: Erase the triangle drawn in Example 2 by using the CDRAW statement, and draw a quad-
rangle which occupies the full screen area.

Operation:  (Continuously) CDRAW(JO, 00I=0255, 00)=I0127, 127 =00,
0 D)@
QUAD 0, 255, 0,127 &

IHIT T oW 7T T

EDRAMCB . BY -0 2SS 89 ~ 1 TErFs 1273~ B
{55 I
SCDRAMCBA. A - (2585 .. A~ 127, 1275 ~-0 188
« B

Example 4: Erase the quadrangle drawn in Example 3 by using the CQUAD statement.

Operation:  (Continuously) CQUAD O, 255 ,0, 127

Loty aL 1.1

EDRAMCE,. @)~ (2SS, 80 ~C127 . 1270-0@.,
E
PCDRAWCB. @ - (2SS, A0 -C12F,. 127 5~-¢@
PO % B ] i

FRUAD B, Z2855.8.127
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3-6 DIRECT MODE

Commands can be used in two modes: the program mode and the direct mode. In the program mode,
commands written in programs are executed. In the direct mode, commands are executed manually from
the keyboard. The preceding section (manual use of the graphic function) shows commands used in the
direct mode.

Commands are executed in the same way in both modes. However, commands cannot be used
repetitively in the direct mode, and must be input every time they are to be executed.

Commands must conform to the syntax of the CA-BASIC language. For details of the command types
and functions, refer to the “CA-BASIC Reference Manual™.

Example: Assign $1200 to the character variable AS and $450 to B$, and display both.

Operation:
e First, assign $1200 to the character variable AS and
$450 to BS. : 1L
A$ E(® 1200 e l RE="g120a"
\
B$ E(»)E450 )& | tEF="%45a"

This assignment operation can also be performed in the
direct mode, i.e. an assignment statement can be
executed in the program mode or the direct mode.

As="%12080"

®. Then display contents of A$ and B$. Although the
content of a numerical variable can be found by using

the cow) key, the content of a character variable can be t:Bs="s45a"
obtained only by entering the PRINT statement. | ;T g é. g Y O%
PRINT A
IS PRINT E%
PRINT B <5l ing

This operation can also be performed in the direct mode.

As described above, some of the commands used in the program mode can be used in the direct mode.
The user, by entering such a command manually, can use program statements.

For commands (including commands which can be used in the direct mode), see the listing of commands
given at the end of the CA-BASIC Reference Manual.



CHAPTER 4
PROGRAM CALCULATION

This computer can be programmed using the following procedure.
1) Code a program to carry out the desired calculation.
2) Store the program in the computer.
3) Enter data to be used by the program.

This manual only explains steps 2) and 3). For programming, refer to the CA-BASIC Reference Manual.

4-1 WRITING PROGRAMS TO MEMORY

To write a program to the computer, operate the keys on the keyboard using the following procedure.
write a program to the computer, operate the keys on the keyboard using the following procedure.

1. Specify a section in the program area.

2. Input the program line by line (writing to the computer).

The program area can be divided into 10 sections (PO, P1, P2, ..., P9). The program is entered in one of
them.

1. Program area specification
Program areas can be specified in two ways.

(1) Execution type specification
When a numeral key from 0 to 9 is pressed in the shift-lock mode, the corresponding section of the
program area is specified. Similarly, any program stored there will be executed.

& & — PO = & — PS5
M| & — Pl @ & — P6
| & — P2 | s — PY
&/ & — P3 =3 — P8
™ & — P4 PO

®
&
i

(2) Non-execution type specification
Specify the program area as follows when the program does not need to be executed. Program
execution may not be desired when the area contains an instruction which should not be executed,
such as “CLEAR DATA".
PRG n @™ [n isanumber from 0 to 9]
Example: Specify P5.
PRG 5 @m)
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2. Programming the computer
A program is written to the computer line by line. It begins with “:”” and must not exceed 94
_ characters including line number. Finally, the key is pressed to store it in memory.
* Function of key
The @R key is used to write programs to the computer, execute commands, and execute manual
calculations in the direct mode. )

Programs are entered line by line. However, a line cannot be stored in the computer without pressing
the key.

For all the following purposes, therefore, the key must be pressed as the final step.

e Writing programs.

e Modifying or deleting part of a program.

@ Adding to a program.

Even if the data on the screen has been changed, the corresponding data in memory will not be changed
until the key is pressed..

Example: Write the following program (written on a coding sheet) to P4.

PROGRAM NO. NAME
LINE NO. 10 20 9 30
L 210l ltwP Tl 1A, B L i Lot .erl; L1 |
L 110 V171=1A11i8| PN BT l priviye] aliipeg vy ) |
| 1o] ViZis A= I8 1 o 1 R SR i1
| 1410 PARI/INkT; LAVATEUA PARNEN 1 ke 90 e 5\ ik o vl | l {
5 L 1$10] |EINID | | NG gl 1;14,,;;,31,.1
it 28 lllJ!\lllliillilvll'llllllii
Operation:
@) First, specify P4 for the program area.
PRG 4 PG 4
(The same effect is obtained by @ &%) READY F4

@ If previously written programs remain in the program

area, clear them. This step may be omitted when no cRPEG 4
programs are stored in P4. E‘: EADY Fda

CLEAR tCLEARR
E Fl [' ";" F' 4




€)

Write line 10 to the computer.

T10LINPUT A, B

SFPEG 9
Press at the end of a line. READY P4
y % ftCLERAR
Symbol to give a space NEPI
corresponding to the Fj ? E’ L IH E ;j T @.8
one-character length I —
(Omissible)
Write line 20 to the computer. :FRE 4
20V 1=EAEB T pThe
FERLDLY F4g
tCLERAR
FERDY P4
s I8 ITHFUT g.E
=28 Ul=pnp+E
Write line 30 to the computer. tFPRG 4
30LV2E=AE=B
FERDY F4g
tCLEAR
FEARDY Fg =
s LB _THPUT 0O.E
e Ul=Rn+p
P2l LiZz=n—-B
Write line 40 to the computer. :PRG 4
40 PRINT_V 1, v 2 RS
FERDY Fg
T CLEAR
FEARADY P4 ~
18 IMFUT @[.E
e W1=g+R
3 U=
R4, PRINT ALl
Write line 50 to the computer. .
PR :
50END @& i
FEARADY P4
rDLERAR
FEQDY P4 N
sl INFUT /. E
LB A BB
fIe =g
sl FRIMT Wi .up
okl EHD

The one-character space between the line number and the command or between the command and
the operand is used just for convenience. This space can be omitted because it is ignored by
CA-BASIC.

In this example, the line number is given in steps of ten. Although line numbers from 1 to 9999 can
be used, those in steps of ten are useful because more lines may be added or inserted later. Since

Programs are executed by ascending line number, program lines must be numbered according to the
order in which they are to be executed.
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4.2 PROGRAM EXECUTION

Programs can be executed in two ways.

(1) Program execution methods
@ Program area specification method
Execution of the desired program is started when the corresponding section of the program area is

specified.
&
(sweT) f [While pressing @) , press & to & .]
PO
ao

Example: Start the program used in the previous example.

-

H . P4
Operation: @ % = This "'?" appears because there is an INPUT

e statement at the beginning of the program

To execute the program from a specific line number, name the program area after input of the line
number.

Example: Start the program at line 20.

Operation: 20 @) &

@ Run command method
RUN [“RUN" can be given by entering[R | [U] [N]or & 25 .]

F LM

To execute the program from a specific line number, input RUN and the line number, and press the
key.

Example: Start the program from line 20.

Operation: RUN 20
RUMH 28

et | - %
FRERDY P4




Execution from a specific line number can also be performed using the GOTO statement.

Operation: Golo 20
GOTO 2@
- . - 1

REARDY F4

* When method (D) (above) is used, the program area does not have to be set, but, when method @) is
used, the program area must be specified.

(2) Key input during program execution
Both the INPUT and the KEYIN statements allow keyboard input operations to be performed during
program execution. v

® Key input using KEYIN statement
Only one character can be entered. When the required key is pressed, the program proceeds to the
next execution step.

® Key input using INPUT statement 7
A question mark “?"" is displayed, and execution stops until data is input. When the e key is pressed,

execution resumes.

Example: Execute the program written in P4 (the program given in the earlier example).

Operation:

® Execute the program:

o &

® Two variables are input for this program. First, enter variable A.

47
247
@ Next, enter variable B. ;
11e& -~
EEQDT Fd

As shown above, data is input by performing the following operation.

Data
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4-3 PROGRAM EDITING

The following operations are collectively called program editing. They are performed to assure that
programs are logically correct and executable.

® NModify, add, or delete a program line.

® Re-number program lines.

Program editing is carried out from the keyboard in the direct mode.

® Program editing commands
b1 ) Display the progran® ITST.-. CU5L 00 00 T S TUD SRR L L - e e e e e LIST
(2) Modify, add, or delete @aprogram .. .......coseuennannassssnereere oo s EDIT

(1) LIST (display of the program contents):
The LIST command format is as follows.

LIST [line No.] X
[“line No.” can be omitted]

The LIST command is frequently used to edit or debug (see page 49) programs. When LIST is
entered, all the subsequent program lines are displayed on the video screen sequentially (in ascending
order) from the specified line number. When the line number is omitted from the LIST command,
program lines are displayed sequentially from the first line.

Example: List the program written in P4 in the earlier example.

(@ List all the program lines from the first line.

Operation: LIST LIST
1 IHMFUT R-E
A 111 =R+E
TR Uz=H-E
48 FPRIMT Ui1l.UZ
S @ dEBD

READY F4

@ List line 30 and subsequent lines of the program.

Operation: LIST 30 Li=T=a@
I UZ=H-E ”
4@ PRIMT 1.2
S8 EHND

READY P4

% When a LIST command is executed, the program lines are displayed sequentially until the program
ends. When all of the contents of a long program are being listed, the key can be used to pause
scrolling scteen display. The halted LIST command can be resumed by pressing the /g key again.



(2) Modification, addition, and deletion of a program
@ Modification
Programs can be modified by using the EDIT command on a line-by-line basis.
~ EDIT [line No.] &
[“line No.” can be omitted] ;
When an EDIT command is entered, program lines are sequentially displayed one by one starting
from the specified line number. When the line number is omitted from the EDIT command, program
lines are displayed from the first line.

a. Partial modification

Example: Change “+” to “X” in line 20 in the earlier
example.

Operation:

® When P4 is not specified for the program area, specify P4,

FRG 4
PRG 4 F"El:l['“ F|4

® Call line 20 by using an EDIT command.

EBEIF - 20
(Instead of “EDIT”, #1)2% can be used).

[y}
£

s T
mm 3
e o M
=
o S
S
i

® Move the cursor to the position at which the modifica-
tion is to be made (i.e. “+7).

F
ala T E

® Change the character over the cursor as desired.
£ ' ‘RG 4
% Be sure to press the @ key.

CIT 2
2| 1= +R
Ia Ur=Q-B
® After line 20 is changed, line 30 appears for modifica- FEG 4
tion. If there are no more lines to be modified, enter i
“break” to terminate the EDIT command. F::f E g E’ '_i_' E g
o) & 28 Ul=[a+E
I8 UZ=Qp-g
f_i' EADY F4g

* If any key other than [Ev=R) or &5 is pressed when a line, which does not need to be modified, is
displayed, that line will be modified. Be careful not to press keys other than and () 88K
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@® Display the program list to confirm that the modification has been performed properly.

LIST

b. Full line change

Example:

Operation:

® Write new line 30

30 V2=VI1(Z2

® Check the program list.
LIST

EEADY F4
s St
] 4 L w i
28 LiERsgRF
I Uo=pg-R
48 FRIMKNT w102
o8 EHMD
REERDY F4
Enter the line number of the line to be changed.
(As a result, this line number is cleared.)
Change line 30 from “V2= A — B" to V2 = V1/2".
REARDY B
130 UzZ=U1-2
READY F4
: 3@ U=
tLISE
lada IHFUT H-E
28 Ul=H=*EB
38 PDE=Ugnas
4B PRINT Wi.uz
Sa EHND
FERDY =

@ Addition of program lines
When a line is to be added, the line number must be selected and entered as described below.

Example:

Operation:

Add “V3=V1x2" to the program in the
previous example (this line is to be inserted
between lines 30 and 40), and change line 40 to
“PRINT V1, V2, V3.

® First, display the program list and check it.
LIST [mer)

®

LI
rm
NBidbi= =D

nm
| m

L

1
!

H

pravy
!

Do faordex ]

I
e

-

F <
INPUT A.B
Ml =+
Ly et o
FRIMT L1.uZ
E [

F 4



® Assign line number 35 to the new line so that it will be
inserted between lines 30 and 40. Then enter this line.

I

Vv
35 V3EVIE2 REBDY Fa
g o
% For the line number of the additional line, any line 18 IHMPUT H.E
number existing between the lines where the additional ; LL:1 I': 1 = ﬁ + E |
line is inserted can be used. In this example, therefore, q é F FT IH %. 5 1.0
any line number between 30 and 40 (i.e. 31 to 39) can 5 EHD
be used. READY F4
£ 30 WIEx=1l1x>
® To modify line 40, call it by using an EDIT command.
Then add “,V3" to this line.
EDIT
40 tLIST
GIv-3 18 IMFUT @H.E
- 22 Li=f+e_
B &5 ia PRINT f1.uz
o8 END
FREADY F4 -
3B A E=lbh w2
TEDIT4:
S0 PPN T U TR R
o8 EHD
EEQDV F
® Display the program list to verify that the new line has
been added and line 40 has been correctly modified.
LIST READY P4
2 LI ST
ia INFLUT ®m.B
=8 WMl =PR+E
SR UZ2=1)1 2
S L) F et g o
ig peint 01.0%, U3
S8 EHND
F-F ERDLY Fg




@ Deletion
a. Partial deletion

Example: Delete “V1,” from line 40 in the previous example.

Operation:

@ Asin the partial modification procedure, call line 40 by using the EDIT command.

EDIT 40 &® EDIT 4@
48 PRIMT Wi1.02,03%

® Move the cursor to the position where the deletion is to be made, i.e., the first “V".

LEEEEEEE
EDIT 48

48 PRINT U1.UZ2.U3

® Delete “V1,” by using the 1 &5 key.

(o) 28 (ow) 28 (o) 2B o) &85
FRERDY P4
#* If the key is not pressed, the program contents tEDIT 48
remain unchanged. 48 BPRINT U2.UZX
o8 ERD
% After “V1,” is deleted from line 40, the EDIT command I?‘_E_ﬁ et S
for modification is effective for line 50. Therefore,
“break’’ must be entered if line 50 does not need to be
modified.
® Display the program list to verify that the deletion has
been properly performed.
LIST @)
TEDIT 48
48 PRIMT W2.WU3
o8 EHND
RERDY F+4
tLIST
ia IHFUT H:E
2l Ji=A+E
Z8 uUz=01.-2
25 U3=U1%2 b
48 FRIHT W2.WU3
S END
I-_EZ ADY F4




b. Full line deletion

A program line can be completely cleared only by entering its line number.
Example: Delete line 30.

Operation:

® Enter the line number, “30", to be deleted.

EREADY P9
30 t o
® Check her the li | -
eck whether the line has been deleted FffEF',[:.' Y P4
LIST [Enter) LA S
18 INPUT A.E
$5 ux=071%-
313 o [ e R K T
S8 EHD
EEHDT F g

(3) Renumbering program lines

Program lines can be renumbered by simply using the EDIT command. Program lines can be moved
within a program.

a. To move a program line to another number position with its contents unchanged.

Example: The following program is written in P2.

1 ITHMPFUT H

28 I=0:T=0

28 IHMPLU T H 4

48 1IF T<H THEH S8

28 I=T+1

8 T=T+H

TR O PRINT T

=S|} EMD

Move line 40 (IF statement) to a position between lines 60 and 70.

Operation:

® Call line 40 by using the EDIT command.

' READY P2
EDIT 40 @m sEDIT48
48 IF I<H THEHN a8 _
® Move the cursor to the position below the “4'" of the
line number “40".
EEE) e B READY B2
TERITSG
48 S LF SYESH STHE N S
® Change 40 to 65 and enter it. 36
FEALRY P2
65 @m= PEDITaa
' €5 IF _I<H THEHN =@
S8 I=1+1_
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® To terminate line number change, cancel the EDIT
command by entering “‘break”’.

(1) &S

® Display the program list to check how the program has

been changed.

LIST

FREHRDY P2

tEDIT4A
48 -1F I<{N THEHN 38
a8 I=I+1

REMODY F2

FEEHDY P2

=LIET
1a IHPUT H
21 I=8a:T=4a

é 28 IHFUT A

2@ {EI}'?N THEH a
28 T=T+A
65 I IF I<N THEHN 38
O IERINT T
28 EHND

READY P2

® The displayed program list shows that, although the IF statement of line 40 has been moved to line
65, the line 40 remains. Delete this unnecessary line.

40 @

® Line number reassignment is now finished. Display the program list to verify the operation.

LIST

w T

"ERDY P2
LESE
18- INPUT N
28 I=8:T=81
Za IHFUT R
20 I=1+]}
e@ T=T+A 2!
B THEN Za
o AP RI M T T
28 EHD

b. To move a program line to another number position with its contents changed.

Example: The following program is contained in P6.

Rl gt gt et Lo
SREEIEREE

X
&

IHF u

L
: &

!l‘*

.__l

f
r B
1

]
+ o
L

e e B
i
=

b <4
.

ZTATNHTIHNZ
-
Py

M@ -0
=

" THEH 7@

Change ““70" to 80" in the IF statement in line 40, and move this line to a position between lines 50

and 60.



Operation:

® Call line 40 by using the EDIT command.

EDIT 40 &= T RE
PED
THEH

FEBTY.E®
@ ......... & 55 @ 2 4
59 IF Sd={ THEN =@
-8 I=I1+1_
® Display the program list to check the contents.
o) &% READY F&
tLIST
LIST (e
1a INPUT X
28 T =86
280 N=SRRCX
48 IF Y<o=1 THEHN 7@
32 4EINEC, -
Za Rt R THEH &a
23 ERINE
i 3
28 EMD
EEHD? P&

® The program list shows that the IF statement in line 40 remains.
Therefore, delete line 40.

40 @m= FERDY F&
548
® Display the program list to verify the operation.
LIST @) FERDY P&
LA ST
1 =" NPT
=28 I=8a >
SSend T
) =
92 IF WY<=1 THEH &
el H=y
FrEaERnT0 o
P e o SR |
S8 EMND
EEHDV e
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4-4 PROGRAM DEBUG

(1) Program debugging system
‘Debugging operations are divided into Desk Debug and Conversational Debug.

( a. Overall debug
[, uskdsboy ) Program logic check
b. Partial debug
L Line-by-line program check
Debug system
I1. Conversational Debug The user checks, on the video display,
whether his program contains any
error in the execution flow and CA-
BASIC syntax, by using the automatic
checking function of the computer.

Since the Desk Debug is carried out during program coding, this section explains the Conversational
Debug only.

(2) Conversational debug
An error message is displayed on the video display if an error occurs when a program is being
executed. Errors are displayed on a line-by-line basis. The computer will display an error code to
indicate the type of error. The user then performs a manual debugging operation according to the
error message displayed.
The program editing function described in the previous section is used to perform this debugging
operation.
See the table of error messages on page 54.

® Error message interpretation
Error messages displayed during program execution use the following format.

ek ERRE - IH oo o

Jvagasl]

Error code Line No.

The error code is a number and represents the details of the error that occurred. The line No.
represents the line in which the error was detected.

Forexample, if " ## 4 ERR~2 IM 18 ==+ "isdisplayed, line 10 contains a syntax
error (the line is incorrect in format).

f“"+++ ERRE~-2 IH 25 #%:#"is displayed, line 35 contains a READ-DATA error
(the DATA statement is insufficient for the READ statement).

Example: 18 ST HPLET:S 548 =
PO T et AR R o B
crar SECREL RIS
dE EMD
Line 20 of this program has been entered incorrectly.

3
3]

R - R



Operation:

® Execute this program. A “?" is displayed by the INPUT

statement in line 10.

RUN B L H
® At this time, for example, ““45" is input.
45 -
T35
g PREFE-2 IM 2R wwa
FEEARDY F@
® Since this error message indicates that a syntax error has
occurred in line 20, check the program using the LIST
command,
LIST FUH
G B
R I W 28 ko
FERDY P&
tEd s
Be EBHELLY.
éé ?LH72+3;+15
ZAEBRENT Y
48 EHD
READY FBa
® | ook at the 20th line. An "% is dropped between “3"
and “X". Correct it using the program editing procedure.
EDIT 20
FERDY F&
FEEEE TERITZG
28 N=ETZ2+ITxK+15
& -84 PRINT ¥
FERDY F@A
x) =) t LISE
BT
o) & 26 PRI E, L s
SEHEETHT
LIS 48 EHD
E‘ EARADY F&
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(3) Debug in conjunction with program execution

The conversational debug function allows the user to correct his program using information given by
error messages from the computer. However, the user may not be able to obtain satisfactory calculation
results even though no error message is displayed. In such a case, he can debug his program by executing
it repetitively and checking the calculation results up to a point in the middle.

This type of debug requires the STOP eommand, which halts the program run at a specific point. This
halt allows the user to check the variable values and characters and view the calculation up to that point.
After this check, he can resume the program by pressing the [C/S |key.

Example: The following program is written in P8.

19 Y=@

28 INPUT M.

I FOR I=1 TO M
48 Y=Y+Ht2

S@ HE®T I

EB FRIMT v

TB EHND

Use the STOP statement to view the result of each operation of the FOR*NEXT loop to
check the value of Y in the loop.

Operation:

® Since a STOP statement should follow a calculation
formula, write it between lines 40 and 50.

45 STOP =45 STOP

® The STOP statement causes the program to be halted
after the calculation in line 40 is finished. Then the user
can check the results.

RUN (e

RERDY F&
4 *RUH

74
87 -

® \What is the value of Y when the program run is halted?

¥

"

Fa

T
s m
ot =
2

=

N IO |

on
T
WL

| ==

51



® Resume the program. The run is halted by the next
STOP statement. Then obtain the value of Y again.

s READY Fa
: TR
74 _
T PSED
: 'Y'
K 1Sl 3%

® The user can view the calculation process by repeating
this operation.

o N
P n
—_J [y
1% i
= (]

=
=
i

E-

e

ADY Fa

| M 68
i R
T 8
=
13‘:

Although this is a simple program, this debug functipn is useful for preparing complicated programs for
which desk debug is not so effective in checking calculation processes. The STOP statement allows the
user to find programming errors in complicated programs by checking variables and calculation results.
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CHAPTER 5
PROGRAM/DATA CLEARING

There are three commands to clear (erase) stored programs and data: CLEAR A, CLEAR, and CLEAR
DATA.

(1) CLEAR A [CLEAR A s ]
“CLEAR A" stands for ““Clear All"". When entered, this command clears all programs and data stored
in the user’s area. Regardless of the program division (PO to P9), the CLEAR A command clears
memory containing programs or data, presets the angle unit to Degree (SET D), and, for the INIT
specifications, presets the origin to (0, 0) and the step to 1.
Character variables are also cleared.
Programs and data in files are not erased when RAM files are specified. Also, the CLEAR A command
does not clear the memory for statistics calculation and previous answer calling ( s ) used for
manual calculation.

(2) CLEAR [CLEAR @ ]
“CLEAR" is a command to clear programs. It clears only those programs in preset program areas.
When PO is preset, for example, only programs written in PO are cleared.

(3) CLEAR DATA [CLEAR DATA @) ]
“CLEAR DATA" is a command to clear data. Regardless of the program area preset, it clears all
memory (variables) containing data.
This command can be used in both modes; in the manual operation mode and as a command
incorporated in a program.



ERROR MESSAGES

Error
code

Meaning

Error cause

Remedy

Memory overflow or sys-
tem stack overflow.

The memory capacity is
too small for programs or
data.

The mathematic expression
is too complicated.

Expand the memory or reduce
the data used for arrays, etc,

Syntax error

The program contains a
format error.

The left and right sides of
an assignment statement
are different in format.

Correct the error in the en-
tered program or data.

Mathematic error

The calculation result of a
mathematic expression is
10"°° or more.

An argument of a numerical
function is outside the input
range.

The result is “indefinite” or
“impossible’.

Modify the calculation for-
mula or data.

Modify the program so that
the data is verified as to
whether or not it is within
range.

Undefined line number
error

The GOTO, GOSUB
statement lacks the speci-
fied line number.

Correct the specified line
number.

Array error

One array has been de-
fined twice.

An undefined array was
used,

Add a CLEAR DATA state-
ment.
Issue an array declaration.

Argument error

An argument outside the

" input range is used for

commands or functions
which requrie arguments.
An array argument is a
number outside the range
of 1 to 2565.

A different dimension is
specified for array use.

Correct the incorrect argu-
ment.

Nesting error

A RETURN statement
appears despite the fact
that no subroutine is being
executed.

A NEXT statement appears
despite the fact the FOR
loop is not running.

The number of subroutine
levels exceeds 10.

The number of FOR: NEXT
loop levels exceeds 10.

Delete unnecessary RETURN
and NEXT statements.
Reduce the number of sub-

routines and FOR - NEXT loop

levels to 10 or less.
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Error
code

Meaning

Error cause

Remedy

READ-DATA error

® Data is insufficient for the

READ statement.

® Use as many data items as
required by the READ state-
ment.

RAM error

® An RPUT or RGET com-

mand was executed when the
RAM file was not opened.

A file read or write operation
was performed when the RAM
file was not defined.

® Enter an OPEN command to
open the RAM file.
® Define the RAM file.

i

Password error

A command which cannot be
used (such as LIST and EDIT)
was used with the password
cataloged.

When passwords are cataloged,
a password which differs from
the catalog was entered.

® |[nput the correct password.

21

Mini-printer error

An attempt to execute a com-
mand for printer output was
made when the power to the
mini-printer is not turned ON
or the mini-printer is not con-
nected to the power supply.

® Connect the printer.

22

MT parity error

Data from MT was not read
correctly.

Data to read was not found.
An attempt to read more
data than recorded was made.

23

Open/close error

An attempt to load a pro-
gram in a program area

which already contains a
program was made.

An attempt to execute a PUT,
GET, or CLOSE command
was made when the MT file

is not opened.

24

Verify error

An attempt to compare and
check an empty program
area to MT was made.

The content of the program
area differs from that of the
program on the compared
MT.

® Be sure to make a comparison
check when the program is
saved from the program area
onto MT.

55




Error

ooide Meaning Error cause Remedy
Array argument error When a matrix addition or ® Use the same array size.
(E-4K ROM pack for subtraction is performed, the
matrix) size of the operand does
not agree with that of the
number subjected to the
operation.
30 .
In a matrix vector product,
the size of the row of the
number subjected to the
operation does not agree with
that of the column of the
operand.
Identical array name error In a matrix vector product, ® Change the array name on the
31 (E-4K ROM pack for the array name on the right left side.
matrix) side is also used on the left
side.
Square matrix error An attempt to generate a ® Convert the array to a square
(E-4K ROM pack for unit matrix which is not a matrix.
matrix) square matrix was made.
32 An attempt to calculate

the inverse matrix or the
value of a non-square matrix
was made.
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SPECIFICATIONS

Type:

Basic Calculation Functions:

Built-in Functions:

Statistical Functions:

Direct Commands:

Basic Commands:

Graphic Commands:

Numerical Functions:

Character Functions:
Output Control Functions:
Graphic Functions:

Operating Range:

FX-9000P

Four fundamental arithmetic operations including negative numbers, expo-
nent numbers, and parenthesis calculation (with a maximum of 17 calcula-
tion levels) (with capability for automatic recognition of calculation
priority regarding order of execution as to arithmetic operations for addi-
tion, subtraction, multiplication and division — true algebraic logic).

Trigonometric function, inverse trigonometric function (Angles in decimal
degrees, radians and gradients), hyperbolic function, inverse hyperbolic
function, logarithm/exponential function, factorials, square roots, powers,
permutations, combinations, conversion into integer, removal of integer
part, conversion of sexagesimal to decimal number, remainder calculation,
absolute value, encoding, rounding, random numbers, Pi.

Standard Deviations: Number of data items, sum, square sum, mean,
standard deviation.

Linear Regression: Number of data items, sum of x, sum of y, square
sum of x, square sum of y, data product sum, mean
of X, mean of y, standard deviation of x, standard
deviation of y, constant term, regression coeffi-
cient, correlation coefficient

PRG, LIST, EDIT, RUN, CLEAR, CLEAR A, PASS, RFILE, RLIST,
RCLEAR, RSAVE, RLOAD.

REM, LET, READ, DATA, RESTORE, INPUT, KEYIN, PRINT, IF-THEN,
GoTo, GoSUB, RETURN, ON-GoTo, ON-GoSUB, FOR, NEXT, SET,
STOP, END, DIM, CLEAR DATA, SAC, STAT, ROPEN, RPUT, RGET,
RCLEAR.

CLEAR DISP, INIT, DRAW, CDRAW, QUAD, CQUAD.

SIN, COS, TAN, ASN, ACS, ATN, HSN, HCS, HTN, AHS, AHC, AHT,
SQR, EXP, LN, LOG, INT, FRAC, ABS, SGN, DEG, MOD, PER, COM,
ROUND, RND%, SIZE, CNT, SUMX, SUMY, SUMXY, SUMX2, SUMY2,
MEANX, MEANY, SDX, SDY, LRA, LRB, COR, VAL, LEN, ASC, 7.
MID$, CHRS, STRS.

TAB, CSR, REV, NORM.

DOT, CHGX, CHGY, GINS, GOUT, POS.

Operating range is from +1 x 10™° to +9.99999999999 x 10%° and 0.

Calculations are performed internally with 15 calculation digits (Mantissa)
in the computer.



Functional Digit Capacity:

Input Range Computation
Accuracy
sinx, cosx, tanx | X< 1440° (87rad, 1600gra) 12th digit + 1
sin"x, cos™x lx[=1 #
tan™ x iy
sinh x | X< 230 #
cosh x —221< X <230 #
tanh x :
sinh™ x d
cosh™ x x=1 #
tanh™ x x=20 d
logx, Inx x>0 . ‘
e” —-221< % <230 #
/x x=0 ;
5 0=x<69 ”
' (x1Yy) X <0 Y : natural numbers .
Sexagesime-il — decimal
conversion

aPr. 2Cr M, r: natural numbers(n=1r)

Processor:

Memory Capacity:

CRT Display:

Power Source:
Power Consumption:

Ambient temperature and
humidity range:

Dimensions:

Weight:

Compatible with Z-80

ROM: 12k Bytes (Standard), 24k Bytes (Maximum)
RAM: 4k Bytes (Standard) ~ 32k Bytes (Maximum)
RAM capacity is expanded by packages.

5.5 inches, green colored data

Screen size of 32 characters X 16 lines
Graphic format of 256 X 128 dots
Character format of 8 X 8 dots

AC 100/117/220 or 240V (£10V), 50/60 Hz .......... Fixed
32w

0°C~ 40°C (32°F ~ 104°F); 20% ~ 85% humidity

187H x 415W x 430mmD (7-3/8"H x 16-3/8""W x 17"D)
7.2 kg (15.9 Ib) (Computer unit only)
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