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FOREWORD

Congratulations on your selection of a CASIO PB-1000 personal computer.

The PB-1000 features an innovative touch screen system that allows easy operation by sim-
ply lightly touching the screen where key simulations appear. Other processing procedures
are menu driven, so program creation, editing, and execution are all accomplished by selecting
the appropriate menu items. There are 16 touch keys on the screen and they can be easily
controiled using BASIC commands. Of course, all input and processing results are produced
on the 32-column x 4-line screen, which is part of a 32-column x 8-line virtual screen.
Besides a number of high-level scientific functions and BASIC programming, the PB-1000 -
is also capable of machine language programming using a built-in assembler function. Addi-
tion of an optionat 3.5-inch floppy disk drive unit allows reliable high-volume storage of data
to a degree never before thought possible on a computer of such compact size. Optional
expansion units are also available with RS-232C interfaces for data communications.

In fact, the features, functions and options of the PB-1000 make it the perfect data process-
ing tool for home, office, laboratery or classroom.

Be sure to read this manual carefully to become familiar with the operation of your computer
to use its functions to their full potential.



PRECAUTIONS

This computer is a product of CASIO’s high level of electronics engineering, testing, and
quality control. The following points should be carefully noted to aliow this unit to provide
the years of trouble free operation for which it is designed.

* This unit is constructed of precision electronic components and should never be disas-
sembled, dropped, or otherwise subjected to strong impact. Strong shocks can cause ter-
mination of program execution or alteration of the unit's memory.

« Do not use or store this unit in areas subjected to high temperatures, humidity or dust.

* Display response may become slow or fail completely at extremely low temperatures. Nor-
mal operation should resume after the unit reaches normal temperature.

* The connectors of this unit are designed exclusively for connection of the specified FA-7
or MD-100 expansion units only.

¢ The display may become dim when the buzzer sounds, but this does not indicate malfunc-
tion and is no cause for worry.

¢ Batteries should be replaced as soon as possible after weakened batteries are indicated
by a dim display during normal operation.

¢ Replace batteries at least once every two years even if the unit is not used during this peri-
od. Dead batteries left in the unit may cause serious damage due to fluid leakage and should
be removed as soon as possible.

¢ Keep the connector of the unit covered with the connector cap whenever the unit is not
connected to an expansion unit, and avoid touching the connector.

= Strong static electrical charge may cause alteration of memory contents or key operation
failure. if this situation should occur, press the RESET button followed by the NEW ALL
button.

¢ Always ensure that the power supply of this unit is switched OFF before connecting peripher-
al devices.

e Never use thinner, benzine, or other volatile agents for cleaning the exterior of the unit.
Use a soft cloth dipped into a mild sclution of water and a neutral detergent, and wring
the cloth out completely.

¢ Do not switch the power of the unit OFF during program execution or during calculations.

* When a malfunction occurs, contact the store where the computer was purchased or a
nearby dealer. _

* Before seeking service, please read this manual again, check the power supply, check
the program for logic errors, etc.
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The procedures outlined in this part of the manual will provide you with a basic knowledge

of the fundamental operations of this computer. More detailed explanations can be found

in PART 3 and after of this manual.

The following procedure should always be performed as the first step whenever using this unit:

1. Switch power ON and confirm that the cursor (blinking “ —” symbol) appears on the screen.

2. Press the ™" key and then adjust the contrast of the display using the [ and @ cursor
keys.

1-1 MENU KEY

The @ key is the second key from the left in the bank of keys below the display. Pressing
the [ key causes the display to appear as illustrated below. This is called the MENU screen.

KEY INPUT

[basic ]J{data J{edit 1[disk ]

The four touch keys of this menu are used for data and program writing and editing. These
are called touch keys because any of the functions named on the screen can be executed
by simply pressing the screen where the function name is located.

Now press the@@@key located to the left of the @@ key.

| [name 1Tki I 1[load ][save J

The functions included on this menu are mainly used for file handling operations. This menu
is also composed of touch keys, so functions can be called by simply pressing the appropri-
ate location on the screen. Pressing the key-again advances to the expanded function
menu.

[asmbi I1[11ist 1(c.bootl[preset]
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Now pressing the B key once again returns to the original MENU screen. The key is
used as we have just seen to switch between the various menu screens.

Return to the original MENU screen and lightly press the LCD where the word [basic] is dis-
played. At this time, the word “Ready” will appear on the display to indicate that the unit
is ready and standing by for input of a BASIC program. Further details concerning the MENU
function can be found in PART 7 of this manual.

1-2 CAL MODE

Pressing the 80 key, which is located to the right of the @@ key, causes the cursor to appear
in the upper left corner of the screen. This is the CAL mode in which calculations can be
performed by directly entering values and operators. It should be noted here that the CAL
mode is automatically entered whenever the power of the calculator is switched ON.

KEY INPUT
Press the keys noted below to obtain the result of 2.5 + 3.5 — 2:

2.5+3. S-E_m
2EEHBILEERER 4

Note that the @B (execute) key is pressed as the final step. It is best to think of the @& key
as taking the place of *“ =" for caiculations using direct input. Besides addition, subtraction,
multiplication and division, a variety of other functions can be used in the CAL mode to per-
form complex calculations (see PART 3).

1-3 DATA BANK FUNCTION

The data bank function makes it possible to store large volumes of information for instant
recall when required. Pressing the i key in the bank of keys below the screen enters the
MEMO IN mode, and the cursor appears in the upper left corner of the screen ready for data
input. Either try entering the data noted below or enter your own name and telephone number.

KEY INPUT

ESMI TH SMITH 347-237-4811
¢ 347—-237

—4811E8

(1
T
Record No.

* rd indicates the space bar located at the bottom of the keyboard.

Note that the @8 key is also pressed here as the final step to store the entered data into the
data bank. Each entry of a data item causes the record number on the lower right of the
screen to increase by one. Details concerning the data bank functions can be found in PART
5 of this manual. '
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1-4 FORMULA STORAGE FUNCTION

The formula storage function makes it possible to record a calculation formula in memory
and then obtain calculation results by simply entering values for the variables in the formu-
las. This is accomplished using the [ , @ , and &® keys in the CAL mode.

The formula used in the example here will determine the selling price of goods after input
of the purchase price and percentage of profit.

EXAMPLE

SELLING PRICE - (SELLING PRICE X PROFIT%) = PURCHASE PRICE

SELLING PRICE x (1 — PROFIT%) = PURCHASE PRICE

SELLING PRICE = PURCHASE PRICE + (1 — PROFIT%)

KEY INPUT
@EEEDOEFUWERCHAIEEIOEPIRIOELID]
o

_ T———Flewquired to store formula in memory.

Now that the formuia is stored in memory, compute the selling price for ITEM A which costs
$100 and will be sold for a 30% (.3) profit, and ITEM B which costs $96 and will be sold
for a 25% (.25) profit.

OPERATION
L
'PURCHASE?1 00 7
100ED3 "PROFI1T?0.3
o.3C8 !{SELL= 1428571429
m PURCHASE?95
96 I3 PROF 177025
o 25D SELL= 128

Once a formula is stared in memory, it can be executed as many times as required to calcu-
late the result for any number of data. The formula is retained in memory even when the
power of the computer is switched OFF. Details on the formula storage functions can be
found in PART 4 of this manual.
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1-5 MAIN FUNCTIONS AND FEATURES

The following table lists the main functions of the unit and inciudes the features of each of

the functions.

Function

| Features

Page

Virtual screen

8-line virtual screen

PART 2 page 12

Touch screen keys

Menu selection by directly pressing
LCD

PART 2 page 13

Manuat calculations,
function/statistical calculations

Arithmetic, scientific and statistical
calculations

FART 3 page 17

Formula storage

Repeat calculation of formulas stored
in memory without programming

PART 4 page 35

Data bank

Electronic noteboak capable of storing
various types of data

PART 5 page 39

Operation mode

Classification of often used operations

PART 6 page 49

Storage of programs and data in

Memary file individual files PART 6 page 54
Easy selection of functions using

MENU touch keys PART 7 page 57

BASIC BASIC programming PART 8 page 73

Power ON boot

™

Automatic execution of specified
program when power switched ON

PART 9 page 82

Clock boot

Automatic execution of specified
program at a specified date and time

PART 9 page 83

One-touch file

Assignment of file to touch key for
one-touch execution

FART 9 page 85

Assembler

Writing of machine language programs
using mnemaonics

PART 10 page 87

Peripharals

System expansion using FA-7 and
MD-100 expansion units

PART 12 page 115
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PART 2 UNIT CONFIGURATION

2-2 OPERATIONAL FUNCTIONS

(1 Power Switch ("‘ )
Slides to the right to switch power ON and to the left to switch power OFF.

(2 Shift Key (k1)
Switches the numeric keys and alphabet keys to the one-key commands or symbols noted

above the keys. The two shift keys located to the left and right of the space bar have identi-
cal functions.

(3) Numeric keys ([(2)~(9])
Enter the numeric values noted on each key.

@ Decimal Key ([ )
Enters a decimal point.

(5) Arithmetic Operator Keys ((+],~],(¥],[/])

Enter the arithmetic operators noted on the keys.

. Addition

=] : Subtraction

(x]: Multiplication

: Division

(8) Execute Key (E@8)

Finalizes entry of a calculation and produces the result. The function of this key is equivalent
to a *“=" key on a standard calculator.

This key is also used to enter lines of a program and for actual execution of programs. Note
that there are two @3 keys, one at the lower right of the ten-key pad, and one at the far right
of the key bank under the LCD. This is simply to facilitate input, and both keys perform iden-
tical functions.

(7 Parentheses Keys ([(][1]))
Enter parentheses in such parenthetical calculations as: 5 x (10 + 20).

Power Key ([~])

Raises a value to a specified power.

(@) Answer Key ({»3)
Recalls the result of the most recent manual calculation.

Engineering Key (&)

Converts a calculation result to an exponential display. Each successive press shifts the
decimal three places to the right and decreases the exponent by three. Each press while
the & key is held down shifts the decimal three places to the left and increases the expo-
nent by three. This function is useful when converting metric units.

() Alphabet Keys
Enter the alphabetic characters noted on each key.

(2 Space Bar
Enters a space. (The space bar is indicated as [rd hereafter in this manual.)

(i3 Function Key ([¥))

Changes the functions of the alphabet keys to one-key function keys. The alphabet keys
enter the one-key functions noted below the keys if pressed while the function key is held
down. In this manual, the function key will be indicated by the symbol (¥] to differentiate it
from the alphabetic [F] key.
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CAPS Key ([+9)
Switches the alphabet keys between upper case and lower case characters.

(5 Cursor Keys ((8. H. B.83)

Move the cursor on the screen. Each press moves the cursor in the direction noted on the
keys pressed, while holding down the keys causes continuous, high speed movement. Each
cursor key also takes on a different function when pressed in combination with the [ key.

KEY FUNCTION +

B  Cursor left Moves to beginning of logical line

Cursor right Moves to end of logical line

[~ | Cursor up Scrells screen up without cursor movement

[ ] Cursor down Scrolls screen down without cursor movement

See page 12 for details on physical lines and logical lines.

Insert/Delete Key ([ﬁjs])

Inserts a space at the current cursor position by shifting everything from the cursor position
right one space to the right. In combination with the »] key, deletes the character at the cur-
rent cursor position and automatically fills in the space created by shifting everything to the
right of the cursor one space to the left. Holding down this key for either function causes
continuous high speed operation of the respective function.

@ Break Key ()
Terminates manual operations, program execution, peripheral device input/output, printer

output and LIST output. Also reactivates the power supply when it has been interrupted by
the Auto Power OFF function (see page 9).

Clear Screen Key ([c.5))
Clears the contents of the screen and locates the cursor at the upper left corner of the screen.

In combination with the &) key, locates the cursor at the home position (of the virtual screen)
without clearing the contents of the screen.

Backspace Key ( [ss])

Deletes the character located immediately to the left of the cursor and automatically fills in
the space created by shifting everything from the cursor position right one space to the left.
In combination with the i+ key, deletes everything from the current cursor position right on
the current logical line.

Stop Key ((s))

Suspends program execution. In combination with the (9 key, resumes program exdcution
from the point at which it was originally suspended.

@) LC Display Key (&)

Switches the contents of the touch keys (see page 13) appearing on the fourth line of the
menu screen. See PART 7 for details.

@) Menu Key (1)
Switches to the menu screen for one-touch selection of a variety of functions. See PART
7 for details.

@ CAL Mode Key (1) -
Switches to the CAL mode for manual calculations. See PART 3 for details.

Memo Key/Memo In Key (EZ, ER)
Used to input and search for memo data. See PART 5 for details.
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(25 Formula Storage Keys ([0, @5, 28)

Used when working with the formula storage function. See PART 4 for details.

Reset Button ( P&t )

Resets the internal hardware of the unit. This button is pressed with a thin pointed object

while the power of the computer is ON to correct abnormal operation caused by an errone-

ous machine language program or strong static ‘electricity. Programs and memory contents

are retained when this operation is performed and can be cleared when necessary by pressing

the NEW ALL button.

* Do not hold down the RESET button for an excessively long period. Just press and release
immediately to complete the reset operation. Holding down this button may cause mistim-
ing by the internal clock.

@ New All Button ( ') Lol VOOYGMY e T

Erases programs and memory contents and sets the computer to the CAL mode. This but-
ton is pressed with a thin pointed objemhrle the power of the computer is ON. This opera-
tion should only be used when the current programs and memory contents are no longer
required. If pressing the NEW ALL button does not succeed in erasing programs and memory
contents, press the RESET button and then the NEW ALL button.

Contrast Key ( tumyr )
Changes the function of the cursor B/ I keys to display contrast contral keys (see page 9).

Screen
A 32-column x 4-line (192 x 32-dot) liquid crystal display upon which 6 x 8-dot characters
appear.

2-3 POWER SUPPLY

This unit is powered by three AA size batteries.

Switch power ON, press the ® button, and then press the"™ "'button to initialize memory

in the following cases:

1. After loading batteries for the first time (after purchase).

2. After the computer has been left for longer than 10 minutes without batteries installed

{(which alters programs and memory contents).

Actual battery life depends upon the way the unit is used (i.e. buzzer operation shortens bat-

tery life), but batteries should be replaced as soon as possible after the display begins to

become noticeably dim.

* Batteries should be replaced af least every two years, even if the unit is not used during
this perfod. After two years, batteries tend to leak, which can cause serious damage to
the interior of the unit.

Battery Replacement

1. Switch the power of the unit OFF and open the
battery compartment cover (located on the back ’ 1
of the screen panel) by sliding in the direction in- = S ==
dicated by the arrows. AR B ﬁm

2. Remove the three old batteries.

3. Load three new batteries ensuring that their polar-
ity (£ /=) is correct.

4. Heplace the battery compartment cover.

IMPORTANT

* Memory contents are still retained (approximately one month when SUM-3 type batteries.
are used) even if batteries become so weak that the display becomes unreadable.

" Frequent use of the buzzer may shorten battery life.

* Always replace all three batteries.




2-4 DISPLAY CONTRAST

* Never dispose of batteries by incinerating them. Exposing batteries to extremely high tem-
peratures can cause them to EXPLODE.

* Never reverse the polarity (& / = ) of batteries when they are loaded in the unit.

* The clock may stop when batteries are replaced, so be sure to check the time when replace-
ment is complete.

* Complete battery replacement as quickly as possible. Programs and memaory contents may
be altered if batteries are removed form the unit for longer than 10 minutes.

* BATTERY REPLACEMENT PROCEDURES MAY CAUSE LOSS OF MEMORY DATA.
Therefore, important programs and data should be saved to a floppy disk or cassette tape
before performing battery replacement.

Auto Power OFF

The power of the unit is automatically switched OFF approximately seven minutes after the
last key operation (except during program execution), or the last input for an INPUT state-
ment or INPUT$ statement. Power can be resumed by either switching the power switch
OFF and then ON again, or by pressing the ird key.

* The clock as well as variable, program and data contents are not affected when the power
of the unit is switched OFF.

2-4 DISPLAY CONTRAST

The display may appear dark or dim depending upon the strength of the batteries or the
viewing angle. The contrast of the display can be adjusted to the desired level by performing
the following procedure:

1. Press the “REN key,
2. Press the cursor $ key to increase contrast, and the cursor | key to decrease contrast.

A weak display when contrast is set to a high level indicates weakened batteries, and batter-
tes should be replaced as soon as possible (see page 8).

2-5 KEYBOARD

-
- NEW ALL  RESET
- on o o an "WE LDEL DEL CONT
rove [Brq [eu] - [@ W

¥ CONTRAST 1

@E]--L:JLT_]II]C}{_]

STAT LDCATE EIJT THEN ELSE o~ OATE: ‘:;:EEP: PHINT - - @ m @
(a) ) 8y (R) (D) (W) C@ W (9 &

LOG I
DM SYSTEM OELETE  FOR GOTQ  GOSUB @
LEN{ DEG( nounu( [ ANGI.E ] hJ * +* u
w D RN mem |(1EEHE
CHRY STRY LEFTH MDY RGHTH DRGH HEX $i - s
SHIFT [ ] SHIFT E]
_

Functions are noted on the keytops, as well as above and below the keys on the keyboard.
The actual function activated by each key is controlled by the w3, w1 and [F) keys.
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1. Keytop Functions

Normal Mode

In this mode, each key inputs the characters, symbols, or commands noted on the keys them-
selves.

EXAMPLE

Operation Display
(A —A
() —$%

e, B B9 (55) 5 )
7] 8] (9] 4 1]

M) EE &®ECE =)

(@) wj () (R) (T] (] (U) () (©) [(P]
4a) 5] 6] (¥] 7]
Al (5 (D) (B (@ W D) K D
2 X ©) V) (B N M = ] & 3+ (=)
[ ) e (@ [ [ws) (EXE ]

Lower Case Mode

Pressing the @ key changes the alphabet keys to lower case. Each press of the f» key
switches between upper case and lower case alphabetic characters.

EXAMPLE

Operation  Display

wJ(A] — a
H-—p OHNOOOOOOE M
B} —d @) (5] () (0 ) ) (0D 6 W

(2] (x) (<] v] (b] (o] (m]

2. Functions Noted Above the Keys

The functions, BASIC commands, and symbols noted above the keys can be input when
the keys are pressed while the k) key is being held down.

EXAMPLE
Operation | gap Display
(2] — LOAD
Held down
— |

Held down
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! b % L < > ?
(DO COouUu e @ - o~ [ )
STAT LOCATE EDIT  RETURN  THEN ELSE  USING INPUT  OPEN  PRINT D [_J [ ] I ] m

oo oOOoouooodad.g, o« oy ;
el w o N ool i Y o i [T] [—] U lTI LJ
LOAD SAVE CLEAR CLOSE BEEP NEXT RESTORE -—
e UUUUU
* Key operations in combination with the @) key are indicated as in this manual.
* In the lower case mode, pressing an alphabetic character key while holding down the ] key

causes the upper case character for the key to be input instead of the function noted above
the key.

3. Functions Noted Below the Keys

While the (Fkey is held down, pressing a key in either the normal or Iower case mode inputs
the function noted below the keys.

EXAMPLE
Operation Display
% —>CHR$ (
) ) & o & G &
L Ly gy

CHR§ STR$ LEFT ${ MID $( RIGHTH#  DMS$i HEX ${

* Key operations in combination with the (¥) key are indicated as [E)(_] in this manual.

11
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2-6 SCREEN

The screen is a 32-column x 4-ine (192 x 32-dot} liquid crystal display. Characters are
formed by a 6 x 8 dot matrix.

(0,0) : (191,0)

4 lines (32 dots)

{0,31) (191,31)

h———————32 columns (192 dots) ——|

Physical Lines and Logical Lines

The maximum display capacity of one line is 32 columns, but internally the unit is capable
of handling lines up to 255 characters long. The display capacity line (32 character) is referred
to as the physical line, while the internal capacity line is called a logical line. A logical line
is a continuous line of characters in which any column on the extreme right of the screen
is not a null.

One physical line —1[}
One physical line —TEIaTiEY] /.

One logical line, from the first character ta the last

Pressing &)l moves the cursor to the beginning of the logical line, while “ B moves the
cursor to the end of the logical line. These operations are useful in determining the extent
of logical lines.

Virtual Screen

The screen can display four lines at one time, and as the fifth line is input, the first line scrolls
off the top of the screen. Lines that scroll off of the screen can, however, be brought back
into view using the cursor { BB/ ) keys, because the unit is able to store up to eight lines
internally. These eight lines make up the virtual screen, while the four lines actually displayed
are called the actual screen.

P TAAAA
2BBBB
3iCcCcCcC

4DDDDD
SEEEEE
§FFFFF
TGGGGG

Virtual screen (8 lines)

Actual screen
{4 lines)

SHHHHHH

Any four lines of the virtual screen can be displayed on the actual screen at any time.




2-7 TQUCH KEYS

Screen Editor

Any program lines or data included on the virtual screen can be edited. First the portion of
the program or data is brought onto the actual screen, and then the cursor is located at the
position to be edited.

2-7 TOUCH KEYS

The screen displays touch keys in addition to characters and symbols. The fourth line of
the MENU screen is used for dispiay of the menu, while a total of 16 touch keys are available

during programming.

Touch Keys

Fa
v
k>
<

EXE

LCKEY|MENU| CAL |WMEMD ™ N | OUT |[CalC

)

[ ) o~ s

SONER

oM mME DB pa coNT
e feis) [es) [ivs) fe]

% ] £ 7 T
B M EE = EalE e = - 5
o &ﬁ%&%ﬁ@m@@@
(@ [B) (R (D) () (WD R)] . -
AT nmer |(28BEY
=TS

T [ | @ [ b (B )
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Menu Screen

The fourth line of the MENU screen is used for the display of touch keys for menu selection.
The touch keys on the screen are used for selection of various BASIC program writing and
editing functions. Pressing the B8l changes the screen to the next menu (see page 59).

MENU screen on the—-[basic 1[dats J[edit Jldisk ]
fourth line

CAL Mode

The touch keys on the fourth line of the screen in this mode represent user-generated pro-
grams and data files (see page 85).

([ABC I(MEMO 1(DATA IITEL 1

BASIC Programs

Up to 16 touch keys can be set over the entire screen for use with the BASIC INKEY$ func-
tion (see COMMAND REFERENCE, page 52). The use of such touch keys reduces the chance
of input errors and greatly facilitates operation.
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2-8 DISPLAY CHARACTERS

The relationship between characters and character codes is illustrated in the following table.

Character Code Table

High-order 4 bits —

mNERENIRERERERERER RS RERE R Al E
ol I PR G L b L Ut B, s B - i I
nﬁmmunmmnuuunm_um
1] :2.C..Z._+2.q.ﬂ .‘2.‘2‘2'2‘2’2’2‘.2.202/&\\2
IWw.mannwwnmwmmnm
D:Szhzv}z;u *21232-72”2»2“2”202?2* 202
o o =t X w2 ~ o &h = —_— L] o3 =+ Wy w -
o |l 12l 3. 2. B . 2,12, 2. |2 & &[5 ENE] 18] eSS
s R En Bk s e S h Hi S e SN S LSS R
Bnnn_nlmmnumuuwunwm
N e N e e g e e e B e b L s s . S L S oo s
< 1B B B (B B8] 8], 1el 1B 1B, B ElLE L ElLELE
Y B el Ll R g e e S R ol 1 B Bl st . s i Kk
) :_MT_M%WFW_M#MLM|WFM 1..“91..|_N..|_m.rm WmLme
o | 1E 1B 1B vE] a2 W e B |l 2 WE
wmuw_mnmmmnnn_uumn
N~ el ElglEcEiaEl B s E] el xme = N H 55 1= 0 =
o | 12 5| B BBl EBlIE Bl Bl BLEL_EEE,E
0 P_WQ_WR_WSWTWU_WVWW_WXWY_WZW[WLW]_.%IA 3! __m
< L2l Bl B B, B B B _RLE = R
~ 1z B BBl B B Bk RLELE B N E
- [EgEer] B B | B EE B E ErRTECE R
o | gk Bl FERak] ekl B EiEEREER B s
ilo|r|N|m s v o/~njmwloj<| @ 00 WL

SUQ ¢ JOPIO-MOT —*

displayed using the

CHRS$ function.
* The values at the lower right of each segment in the table are decimal values.

* Notations in parentheses are control codes and are not displayed.
* Characters which cannot be displayed using keyboard input can be

* Blank segments are not output.

* Control codes 88H, 89H and 8AH appear to be indentical on the screen, but appear as
shown in the character code table when printed.

= 8 and low-order 4 bits = A (decimal 138}, which is the

(8AH indicates high-order 4 bits

to indicate hexadecimal.)

graphic character “”. “H” is added

i5
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High-order 4 bits — 8 AH
01 23456789ABCDEF ) T |ndicates hexadecimal
Sl : Low-order 4 bits
§ | High-order 4 bits
5|2 f
~3
o| 4
B\ g
Lls
! The CHR$ function is used for display
g : as follows:
P e ~ PRINT CHR$ (138)
X I
B 138 (decimal) | Decimal value
c Decimal values are included within the
D parentheses.
E PRINT CHR$ (&H8A)

T
Hexadecimal value

Hexadecimal are prefixed with “&H".

2-9 CONNECTOR

Optional peripheratl devices (i.e. FA-7, MD-100} can be connected to unit via the connector
located on the right side of the unit.

Be sure to cover the connector when not in use with the accessory connector cover.
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Arithmetic Operators

The following arithmetic operators are used in formulas:

Signs (+, —)
Addition (+)
Subtraction (-}
Multiplication (%)
Division (/)
Power {(A)
Integer division (¥)
Remainder of

integer division (MOD)

The values used with the ¥ and MOD operators are limited to the range of — 32768 through
32767, and the fractional part of non-integer values is truncated.

EXAMPLE

5¥2.9=2 (552 .%=12].B) (The fractional parts crossed out with “ x”

. . are truncated hefore the calculation is per-
7.3 MOD2.7=1"(7.8+2.%=3"[1) formed) P

* Note that a space is required beiween the value on the left and the MOD operator.

With both ¥ and MOD, the values are converted to their absolute values before division is
performed. The sign assigned to the resuit of the ¥ operation follows the rules of normal
division, while the sign assigned to the result of the MOD operation is the sign of the dividend.
EXAMPLE

—15¥7=-2
- — 152 7T == 2 e |
—15 MOD7=-1 —emZ !
—I5¥7 —|5MOD7

17
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Relational Operators

The following operators can only be used within programs, and they compare two values
or strings.

Equal to =
Not equal to <>, ><
Less than <
Greater than >

Less than or equal to -, <=
Greater than orequalto =>, > =

With character string comparisons, each character in the string to the left of the operator
is compared with each character at the corresponding position in the string to the right of
the operator. Comparisons are made using the character code for each character. If two strings
are of different length and the shorter string is identical to the leading characters of the longer
string, the shorter string is judged to be the lesser of the two.

EXAMPLE

10 PRINT 125>12 (-
20 PRINT "DEF"<"ABRCD" (0
30 PRINT "ABCD"="ABC" (0

1)
)
)

Logical Operators

The application of logical operators is similar to that of relational operators. The fractional
parts of the data are truncated and the specified logical operation is performed bit-by-bit (each
bit of the result is obtained by examining the bit in the same position for each argument).
There are four different logical operators available with the unit.

NOT Makes an expression not true.

AND Expression is true if both parts are true, otherwise expression is false.

OR Expression is true if either part is true, otherwise expression is false.

XOR Expression is false if either part is true or either part is false, expression is
true if one part is true and one part is false.

Negation Logical Product Logical Sum
X | NOT X X|Y!| XAND Y X|Y| XORY
0 1 010 0 0| 0 0
1 0 o |1 0 01 1

110 0 1]0 1
1] 1] 1 1] 1 1

Exclusive OR

XY XXORY

o] o 0

01 1 |
10| 1

11 0 1
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Character Operator

The only string operator available is the plus (+) operator. The length of the result is limited
to 255 characters.

EXAMPLE

“A*+'B"—>“AB"”

Priority Sequence
Arithmetic, relational and logical operations are performed in the following priority sequence:

()

Functions
Power
Signs (+, —-)
X,/ ,¥, MOD
+ s —
Relational operators
NOT
AND
10. OR, XOR
NOTE:
a. Calculations are performed from left to right when the priority sequence is identical.
b. Complex functions (sin cos 60) are performed from right to left.
c. Consecutive powers (54~ 3) is performed from left to right.

wCoNOOAsON S

EXAMPLE
2+4%COS(14+16)~2=5
o
@
@
L )
@ |
®

Number of Digits

* Internal calculations are performed with a 13-digit mantissa + 2-digit exponent. Pl, however,
is expressed in 11 digits (3.1415926536).

» Calculation resuits are displayed rounded off to a 10-digit mantissa + 2-digit exponent.

* The maximum input capacity for a single line is 255 characters.

Internal Rounding

Internal calculations are performed with-a 13-digit mantissa, but the 11th, 12th, and 13th
digits are truncated if they equal 049 or less, and are rounded up if they equal 950 or greater.

EXAMPLE

123456.7890049 ——123456.7890000
123456.7890236 —123456.7890236
123456.7890950  —~123456,78910080
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Calculation Result Display

Calculation results are displayed in the following manner.

1. Integer less than 1 x 10™ — Integer

2. 10 digits or less in fractional part » Decimal

3. Other —~ Exponential
Variables

The following rules apply to variable names for all types of variables used with the unit.

Variable names:

1. Are character strings with an upper case alphabetic character (A ~ Z, internal decimal
code 65 ~ 90) or lower case alphabetic character (a ~ z, internal decimal code 97 ~
122) in the leading (first) position. (See the character code table on page 127 for internal
codes.)

2. Are composed of upper or lower case alphabetic characters or numbers (0 ~ 9, internal
decimal code 48 ~ 57) following the leading alphabetic character.

3. Cannot use reserved words (see page 133) as the leading characters.

4. Can be up to 255 characters long.

Manual Calculations

EXAMPLE 1 9+7.8/6-3.5%2
(Formula) 9+7.8+6-3.5X2=3,3 3.3

{Operation) 9+]7.8(+]6(-3.5x)2E8

As can be seen, the(%] key is used for “ x ”, the /] key is used for +, and the @8 key is used
for “=".

EXAMPLE 2
(Formula) b6X{(—12)+(—-2.51)1=268.8
{Operation) 56 *)[=)12[[=)2.5
56x-12/-2.5
c68.8

The =] key is used to enter the minus sign in front of the appropriate value.
EXAMPLE 3

1Formula) (4,5X1078)X(—2,3X10-78)=—9,01035
‘Operation) 4 . 5E75x=)2.3E=78E8

4 .B5E76%-2.3E-78
-2.91035

Once the mantissa is entered, press the [E] key prior to entering the exponent.
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EXAMPLE 4
(Formula) (23+4561X567=271593
(Operation) 23(+J]45638 (x)567 3
| 23+456
478
479%587
271683

The s key can be used at any time during a calculation to enter the recently cbtained calcu-
lation result.

EXAMPLE 5
(Formula) 81.2-(5.6+8.9)=5,6 _
e i Parentheses calculation takes priority.
(Operation) 5.6x8.96@ 81,2[/)mER
5.6+8.8
14.5
g1.2/ 14.5
5.5 B

Calculations Using Variables

Algebraic calculations can also be performed using variables. The following list of calcula-
tions, for example, becomes much easier to perform if a variable is assigned for the com-
mon term.

2 x 31415 + 5 =

3 x 3.1415 + 6 =
4 x 31416 + 7 =
5 x 31415 + 8 =

1. First, assign the value 3.1415 to the variable X.

X(=13.1415E8 X=3.1415 - -

2. Then use the variable in place of the value for each of the calculations.

2 FX[E5 6B
3@X(+eEm %ﬁ&s
: 38X 46
15.4245
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