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Thank you very much for purchasing the Casio PB-100. This unit is a “handy type”
personal computer which is excellent for those who are beginning to learn about
computers.

By using this handy personal computer, you can enter the world of computers and can
freely perform programming using BASIC language.
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(_Prior to Operatio@

This computer is delivered to you through our strict testing process, high-level
electronics technology and rigid quality control.

In order to insure long hfe of the computer, please be sure to note the following
precautions.

Use Precautions

e Since the computer is constructed using precision electronics parts, never attempt to

take it apart. Also, do not subject the computer to shock such as throwing or
dropping or to extreme temperature variations. Be especially careful to avoid
locations where there is high temperature, high humidity or a lot of dust.
Furthermore, if the ambient temperature is low, the display response speed may be
slow or there may be no display. However, it will return 10 normal when normal
temperature conditions are resumed.

Do not attempt to connect any equipment to the adaptor socket other than our
exclusive optional equipment.

While the comiputer is operating, a *'—"" will be displayed. At this time, key operation
will be ineffective except for one section. Therefore, always be sure to press the keys
while confirming the display.

Be sure to replace the batteries every 2 years regardless of the amount of use.
If worn out batteries are used, they will leak and may cause a malfunction so never

leave them inside the computer.

For care of the computer, avoid using thinner or benzine. Wipe off with a soft, dry
cloth or use a cloth which has been dampened with a neutral detergent.

In case of malfunction, contact the store where it was purchased or a nearby dealer.

Prior to seeking maintenance, please read this manual again and also check the power
supply as well as program or operatioral error.



@ Power Supply and Battery Replacement
This unit uses two lithium bLatteries (CR2032) for a power supply.

It the contrast is weak even when the contrast control is adjusted for maximum contrast
{refer to page 11), this means that the batteries are worn out. Therefore, please replace

the batteries at the earliest opportunity using the following procedu
Furthermore, even though the unit is functioning normally, be
batteries every 2 years,

re.
sure to replace the

Scrlews

© How to Replace the Batteries

(1) After turning the power switch oft, loosen the two
screws on the rear panel and remove the rear panel.

A |
L

ALL RESET button

(After replacing the batteries,
press with a pointed aobject.)

(2} While pressing (&), slide the battery compartment lid
in Lhe direction of the arrow and remove it.

{3) Remove the old batteries.

(This will be easier if you tap the unit lightly
with the battery comparunent facing down.)

(4) Using a dry cloth, wipe off the new batteries and
insert them with the @ side facing up.

(5) While pressing the batteries down with the battery
compartment lid, slide it closed.

{6) Replace the rear panel and tighten the screws ana
after turning the power switch on, press the ALL
RESET button.

* Be sure to replace both batteries. - ‘ o ‘

* Never throw the old batteries into a fire. This is very d
might explode.

* Be sure to position the @ and © terminals correctly.

angerous ‘as they

cafiigrd
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(1) Adaptor connector

i 1

Jo N 9 )]

(6) Display contrast control

(2) Display window (7) Calculation instruction keys

(3@ Shift key (8) Execute key

(@) Power switch (9) Numerical keys and decimal point key
®Mode key (0 Alphabet keys
Lﬂt‘!ﬁNMd’En{:hSectmn et g

Each key has 1 or 2 operations. The operations can be divided using the shift out mode,
whereby the keys are pressed directly, and the shift in mode, whereby a key is pressed
after pressing the (SHIFT) Key.

Example:

GosuB

-——-Shift in mode

(A)-

-~ Shift out mode



Key operation in the shift out mode
RWERRDMLOGCE @AEe6EE
(A)E))E MO D@
EFNOMEBENMEIEE @ CEEXE)

{ey operation in the shift in mode mDs <

o (&) (=) (ST SHEEBES
'/"”s‘cb?::' P4 P5 P6 =
COOCCOCOC D OO OO/

GOSUB FOR TO STEP NEXT GOTO IF THEN Pmm P1 P2 P3 =
OO OO ac COCOCCD

RETURN STOP END DEFM RUN LIST INPUT T PO LI
OB IS B &S SEXE ]

* In the shift in mode, the alphabet keys become one-key commands and the
numerical keys become program area designation keys.

® In the extension mode (press @@(<). “EXT" will be displayed.), small English letters
will be displayed in the shift out mode and special symbols will be displayed in the
shift in mode using the alphabet keys.

Shift out mode using the extension mode

(DM CEHOMMEMEE)
EEMMMOEOM0D0O
EXEMEME@ECOOO

Shift in mode using the extension mode
OO OO OO e
% » @ ¥ [ ) & - 3 =

s 3 avens Y e Y svsn 1 s 3 o Y s Y o I e )
[e) ] a x + ® v ¢ L)
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@Smﬂ Shift Key (Symbolized by & hereafter)

If this key is pressed, the shift in mode is selected (8] is displayed) and the shift in
functions on the keyboard can be used. Do not confuse (8] (red letter) with the regular

&

Mode Key

This is pressed in conjunction with the (2] and through (B8) Keys to designate the
computer’s condition or angular unit in advance.

=] ... "EXT'" is displayed and the extension mode is designated. Small English
letters and special symbols can be used. To release the extension mode
press fm) (=] again.

....... "“RUN" is displayed and manual calculation and program execution can be
pertormed.

G (4] .- “WRT" is displayed and program write-in and checking/editing can be
performed.

3> ... “TR" is displayed and execution trace can be performed. (See page 43 for
details.)

@@ ... When “TR" is displayed, it will be extinguished and the execution trace
function will be released.

@@ .- “DEG" is displayed and the angular unit will be designated as ‘‘degree’’.

@) .-..... "RAD” is displayed and the angular unit will bedesignated as “'radian”.

G - “GRA" is displayed and the angular unit will be designated as ‘‘gradient’’.

....... “PRT" is displayed and if a printer is connected, printout can be
performed.

& --..... When “PRT" is displayed, it will be extinguished and the printout
function wilt be released. ‘

(&)= Cursor Keys

Press to move the cursor left or right. If pressed once, it moves one character. If you
keep pressing, it will continue to move automatically.

All Clear Key

® Press to clear the entire display.

® |f pressed during program execution, program execution will stop.

® When an error message is displayed, press to clear the error message display.

® When auto power off (automatic energy saving function, refer to page 13) is in
operation and the display is off, press to turn power back on.

INS
Delete/Insert Key

® Deletes one character at the position of the blinking cursor.
® In the shift in mode, press to open up one character space for character insertion.



@ Stop Key

pressed during program execution, “STOP” will be displayed and programn execution
Il stop at the end of the line.

wing execunion tace with “STOP” on the display, this key will display the program
:a number and the line number.

& Execute Key

When the result of a manual calculation is required, press instead of M=t

In the “WRT" mode, when writing in a program, press to write (store) each line in
the computer. If this key is not pressed, nothing will be written in.

In the “RUN" mode, press for data input during program execution or press to
continue program execution while “STOP* is displayed.

3 Answer Key

' manual calculation, press to call out the calculation result {answer) of the previous
culation.

) Exponent/Pi Key

ien inputting exponential value, press after inputting the mantissa portion.
ample: 2.56x 10* - @EOEEIEEE@

The exponential portion may be a maximum of *99. If this is exceeded, an error will
Jceur,

| Equal Key/Comparison Key

Press when using a substitution statement or for comparison when using an IF
statement (equal sign).

tn the shift in mode, press for comparison when using an IF statement.

27 B8 P3  Numerical Keys/Program Number Keys
286 yTos

‘4 PS5 PG ® Press when inputting numerical values into the computer. Press (<]
3] (5 =] at the location of the decimal point.

-]‘j é] [gl ® |n the shift in mode, @ through become the program number
designation keys and when a program has been written in, the

0t
2} (=] program will start.

® The cb Key is pressed in the shift in mode when a power (X') is
v required.

ﬁé Calculation Instruction Keys/Comparison Keys
b

Nhen performing addition, subtraction, multiplication and dwvision, press at the
espective locations.

£ is used for multiplication (corresponds to *x*).
A is used for division (corresponds to <),

n the shift in made, press for comparison of a judgement in an IF statement.
_ 8 -
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nanaEnEn

REMGH  STOP  END  DEFM  RUN  LIST  INPUWT

(210 ()] (B)(N) (M) Erg

Alphabet Keys/One-Key Command Keys/Character Keys

® When writing in a program or writing a command/function command, if these keys
are pressed, letters of the alphabet will be displayed. Press the &9 Key when a space
is required.

° [é]"' @ Keys: In the shift in mode, the characters which are written on the panel
above the keys will be displayed.

° Eﬁ - @Ej Keys: In the shift in mode, the one-key commands which are written on the
panel above the keys will be displayed.




1| 12 How Ato‘ Read the Disi)lay L

exTSIBUN peGraperaTR  § Y Y PAT sTop

AT, R =
g oaoedpo iy o

Displays the calculation value or result. The respective display positions are composed
of 5 horizontal and 7 vertical dots. Up to a maximum of 12 positions are available for
& display of numbers or characters. (Zero is displayed as 0.) If a formula or statement
i exceeds 12 positions, the numbers or characters will move to the left and up to a
&l maximum of 62 characters can be input.

# The blinking cursor is displayed until 65 characters have been input. From the 56th
] character on, a blinking ** B ** will be displayed instead.

A 4-position numerical display is available on the upper portion of the display to
indicate the number of remaining steps.

Furthermore, during operation, a **—"* will be displayed in the rightmost position of the
4-position display on the upper portion of the display.

M Also, various symbols such as “DEG"”, "RAD" and “GRA" for angular units, ()"
{(when the B Key is pressed), “RUN" (RUN mode), “WRT" (WRT mode), “TR" (TR
mode), “PRT” (PRT mode} and ""STOP" will be displayed to indicate the respective
1 situation.

® Alphabet display example

HELDEFEHTTE
® Symbol display example
t—doz |

-10-



Chapter 2
Prior to Calculating .,

e

8

2-1 Contrast Adjustment -~ -~ < " ¢ - oo 5o o]

PPNy - i

Adjustment of display contrast can be performed using the adjustment control located
on the right side of the computer.

- sy W s / —

.

¢ =

Turn in the direction of the arrow to increase contrast. Turn in the opposite direction
to reduce contrast. This is used to compensate contrast of the display in accordance
with battery capacity or to adjust to compensate for the viewing angle.

2-2 RAM Pack for Expansion (option) .. . = . . . . - '-ij"‘,iparﬂ;y}

gt

L,

The standard RAM area (memory) of this unit is 544 steps/26 memories. However, this
can be increased to a maximum of 1,568 steps/222 memories by using the OR-1
optional RAM pack. This expanded RAM area can be used the same as the standard area
and permits step number increase and memory expansion (refer to page 12).

® How to install the RAM pack

(preparation)

Since the internal circuitry may be damaged by static electricity, prior to handling the
pack, be sure to ground yoursetf by touching some metallic object such as a doorknob
so as to discharge any static electricity.

(procedure)

(1} Turn the power switch off. i

€ u {m/ PCB pad portion

| ';?' |

{2) Loosen the two screws on the rear panel
and remove the rear panel.

-11 -
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*  *Never touch the connector portion of the

(3} Insert the pack into the socket on the
computer body and slide the clasp into a
locked position.

RAM pack or the PCB pad portion of the
computer body.

(4) Replace the rear panel and tighten the
screws. .

o After installing or rer;\ox}ing the RAM pack, be sure to press the ALl;.yf.;.
RESET button with a pointed object after turning the power switch on;,. ;¢ syt
If the ALL RESET button is not pressed, the memory contents may .bg Ly

changed or a meaningless display may be shown. A
® Use care not to allow the connector portion of the pack or the PCBpad’é“
portion of the computer body to become dusty or dirty, and avpingt;;‘imf;f
fingerprints on them as this will cause poor contact. S
® Be sure to place the removed pack in its case and store in a location where: i
~ is not subject to dust or dirt. e

['_2-3 Memory Expansion - @t

There are normally 26 memories (variables). The number of steps at this time is 544.
The maximum number of standard memories is 94. Using a RAM pack, this can be
expanded to 222. For memory expansion, program steps are converted to memory using
8 steps per memory.

. Number of Program Steps
Numb: fM
vmber of lemories Standard Expanded
26 544 1568
27 636 1560
28 528 _ 1552
: B 46 384 1408
S 94 o 1024
200 - 176
222 - 0
- 12 -




Memory expansion is performed in units of 1 using a DEFM command.

Example:
Expand by 30 and make 56.

Operation:
Select the RUN mode {press ) or the WRT mode (press @] ).

DEFM 3083 k%X %kVAR:56

* DEFM can be input by pressing (8)(£) (F)(™) or by pressing [uf] .

A DEFM command is also used to confirm the number of memories which are currently
designated.

Example:
A total of 56 memories are designated.

DEFM aa * X %k VAR : 56

® When a large number of program steps are already in use, in order to protect the
existing program, if a designation is attempted which would cause an insufficient
number of steps, an error will occur. (ERR 1 ... insufficient number of steps)

® The exclusive character variable ($) is not counted when designating since it is a
special memory.

| '2-4 .Auto Power Off - -~ - - ' .. - . . . Pl e o RS

This is an automatic energy-saving function which prevents wasted power consumption

when you forget to turn off the power switch. Approximately 7 minutes after the last

key cperation {except during program execution), power will go off automatically.

In this case, power can be resumed by pressing the Key or turning the power switch

off and then on again.

* Even if power is turned off, memory contents and program contents will not be
erased. However, angular unit designation and the respective mode designation
("WRT”, "TR"”, ""PRT"", etc.) are all released.

...13_




Chapter 3
| ~ ~ How to Calculate -

Manual calculation and program calculation are performed in the “RUN’* mode. (Press
and RUN will be displayed.)

Furthermore, with respect to “DEG", “RAD"’ and “GRA", since these only apply to
angular unit, the display of these has no effect for a calculation which has nothing to do
with angular unit.

L3-1 Calculation Priority Sequence (True Algebraic Logic) 3 W AR

This unit determines the calculation priority sequence internally and will perform
calculations based on that sequence.
The calculation priority sequence is determined as follows.

@Funclions (SIN, COS, TAN, etc.) F' When the priority is the, same, calg

(@) Power °? lation will begin fmumh&!q&?,‘ =
@ Multiplication and division (% and /) Furthermore when pal;zg:i giin
@) Addition and subtraction (+ and —) " used,’ these ’have‘ ‘thé hig ﬁm@g 4

Example:
2+ 3%SIN (17+I3) t2=275

3-2 Input/Output Number of POSIthI‘IS and Operatlon Number of
Positions L e b

. 'Jx»a‘l»-

The number of input positions for this unit are 12 positions for the mantissa portion

and 2 positions for the exponential portion. Internal operations are also performed

using 12 positions for the mantissa portion and 2 positions for the exponential portion.

The range is 1 x 107% — £9.99999999999 x 10**and 0.

The number of output positions is 10 positions for the mantissa portion and 2 positions

for the exponential portion. However, if an exponential portion is attached, the

mantissa portion will be 8 positions.

* For function results, etc., when the number of display positions (12 positions) is
exceeded, up to 12 positions will be displayed, including the ‘@ and the decimal point.



Example:

(1X10°) +7=14285.71429 1E5m@m7as 14285.71429

(1X10°) +7-14285=0.7142857 1(E5E37631428508 |0.7142857

When the calculation result exceeds 10'° (10,000,000,000) or is below 1073 (0.001), it
is automatically displayed using an exponential display.

Example:

12345678390 X 10 = 12345678300 1234567890E31063 l 1.23456785 10

(=1.23456789 X 10') Exponential sign

* The exponential portion is displayed along with an exponential sign following the
mantissa portion.

1.234+10000=0.0001234 1.2341310000@ [1.234c04
(=1.234%10 *)

£:3-3.How to Perform Fundamental Calculations - - - /. . Wi

(1) Calculation symbols and function commands

For calculation symbols used in BASIC, the '+ and ""—* are used for addition gnd
subtraction. However, for multiplication and division, ">’ and '’ / ** are used instead of

0 0

X and u+u‘

Example:
2+3-4x5+6 becomes 2+3-4%5/6
The functions usable with this unit are as follows.

Function Name Form ’
Trigonometric function sm X SIN x
cos x CoS x
tan x TAN x
Inverse trigonometric function sin'' X ASN x
cos™' X ACS x
tan”' ¥ ATN x
Square root Jr SQR x
Exponential function e EXP 1*
Natural logarithm n x LN x
Common logarithm log x LOG x
Change to integer INT x INT x




Delete fraction from the integer portion FRAC x FRAC x

Change to absolute value | x| ABS «x
Symbolize positive nuimber = 1 SGN x
0-0
negative number - —1
Round off (round off xat 10¥) RND (x,y)*
Random number RAN #

*

In the case of the RND function, the argument must be enclosed in parentheses.

* EXP is a command to call out the numerical value of the exponential table.

L3-4 .Callout of Previous Calculation Result TR 1

i -

The result obtained by executing a manual calculation or program calculation is stored
until the next calculation is executed. This result can be displayed by pressing the (g
Key.

Example:
741 + 8521593
2431—-1593:=838

Operation:
PENnEEE 7414852 -
@ 1593
EEEnaE 2431-1593
@ 838

Also, the numerical value which is displayed following a calculation can be used in the
next calculation just as it is.

Example:
H. 25.3+13.9=39.2
39.2% 7.6=297.92 o
- ESEE) + [ BE) 39.2
8208 | 39.2%7.6
297.92
. 16 -




| 3-5 Error Messages R

If the formula or substitution statement do not conform to BASIC grammar or if the
calculation range of the computer is exceeded, an error will occur during execution and
an error message will be displayed. Concerning power (x1y) however, when y is a
natural number, an error message will not be displayed even if x is smaller than O {zero).
The following error messages are displayed for manual calculation.

ERR2 (Syntax error)

ERR3 (Mathematical error)

The following error messages are displayed for program calculation.

_ {A syntax error has occurred on line 10 of
LE RR2 Po—10 program PQ.)

(A mathematical error has occurred on line 30 of
IERR3 P2-30 program P2.)

(Refer to page 61 for an explanation of error messages.)

»

if the calculation result exceeds £9.99999999999 x 10*%?, an overtiow will occur and
an ERR 3 error message will be displayed. Also, if the result is less than 1.0 x 1079,
an underflow will occur and the calculation result will become Q.

{ 3-6 Key Operation . ......._

. ey
N o . ., . PO 3
e o IRRARRY: I Lk

For manual calculation as well as for program calculation and program write-in, key
operation is performed as follows.

(1) Alphabetical

Example: Input ABC

Operation: AE)E) I ABC
Example: Input SIN
Operation: E0m l SIN

® Numerical input

Example: Input 123
Operation: e | 123

Example: Input 96.3
Operation: EYERE) I 96.3

-17 -



® Symbol input
Example: Input $#?

. Operation:

D5 ST SR

Example: Input@¥Q

7

~- Extension mode

Operation: td(=].... (extension mode designation) e o )
WP EPEP ‘@¥Q
ga)(<].... {extension mode release) @¥Q

® Input of numerical value with exponent

Example: Input 7.896 x 10'S

Operation: PREEEEDE | 7.896¢15

Example: Input —2.369 x 107%¢

Operation: - EaEEEE - EE) I_j 21369 :“4 5

(2) Changing input contents (correction, deletion and insertion)

® Correction
For correction, move the cursor to the location to be corrected (using (& and &) )
and at that position, press the correct character, number or symbol.

Example: Correct “A$" to “B$". LA§ -
Operation: Move the cursor 2 character positions to the left.
) ‘AS
Press the (8] Key. BS$
Example: Correct “LIST" to “RUN"". l LIST_
~0peration: Move the cursor 4 character positions to
the left.
EEEE LIST
Press (R)[WN]EY or @ES . RUN _

_18_



® Deletion _
For deletion, move the cursor to the position to be deleted and press the Key. Each
time the key is pressed, one character is deleted and the characters to the right of that
will move one position to the left.

Example: Delete one of the "I'" characters from o
“SIHIN". S‘AI__lN- "“’
Operation: Move the cursor 2 character positions to
the left.
@I s ]
Press 6. si v
Example: Delete "X, from "INPUT X, Y’ [.INﬁPL—JT X.Y;nm
Operation: Move the cursor 3 positions to the left,
B INPUT XY
Press GIGE . INPUT ¥ |

® Insertion

For insertion, move the cursor to a position located just to the right of the character
after which you want to make an insertion. At that position, press @& and one
character space will be opened up. Then press the desired character, number or symbol
key.

Example: Change "T=A$" to “T$=A$". T#f\‘isi: o
Operation: Move the cursor 3 character positions to
the left.
Q] T=A$
Press @72 and open up one charac- ST -
ter space. .I:':.As
Press Gk . T$EA$

Example: Change “PRINT X" 10 “PRINT SIN X"". [Fh»iNf X _

Operation: Move the cursor 1 character position to the left.

@) { ';!% INT X
Press (M) @) s s, PRINT _ X
Press (S)(1J(N) . _PB'NTS‘INK

The above are methods for changing input contents.
- 19 -



- Chapter 4
Manual Calculation -

[41 What is Manual Calculation?

In this case, calculations are not made automatically by storing calculation formulas as a
program,

Calculations are performed manually by substituting the calculation on the right side of
the numerical formula for the left side or by calling out the contents of the variable.
This is called "*manual calculation’’.

L4-2 Operation Method for Manual Calculation

® Addition, subtraction, multiplication and division are performed by true algebraic
logic operation. €3 , &3, E3 (x), B (<) and BB (=) are used.
The Key is used to obtain the calculation result.

Example: 12436—-9X5+4=36.7%

Operation:

NEREERLRSRE [ 12436-9%5/4

EXE 3§ .75

® Function calculation is performed the same as a normal formula, including addition,
subtraction, multiplication and division, and data is written following the function
command.

Example: log 1.23=0.0899051114
Operation: .
LOG 1.23 _LOG1323
fexe] 6398?_9951 114

* In this manual, the frames around the letters of the alphabet and the numbers will
*  be omitted.

Example: SINROMESEI@0IES +SING 4 15 €3 8 i1 68

®» For memory calculation, etc., when storing the numerical value or calculation result
or when totalling, variables are used. Letters of the alphabet (A through Z) or a
combination of letters and numbers {when used as an array) are used for variables
and they operate as memories.
A substitution formula is used to input a numerical value or a calculation result into

a variable.
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Example: Store 1234 in variable A.

Operation: A=) 1234 ,A=12§4_.
@ -
Example: Add the result of 23 x 56 to variable K.
Operation: K S K 83236356 K=K+_2_§_*56
e xE]

This method is performed manually similar to a substitution statement in a program.

* Prior to pressing the Key, corrections can be made by moving the cursor to the
position to be corrected and pressing the desired key.
(Refer to page 18.)

* To clear the entire display, press 18 .

[ 43 Manual Calculation Examples _

4-3-1 How to Perform Fundamental Calculation
® Addition, subtraction, multiplication and division calculation

Example: 23+4.5-53=--255
Operation: 23E34.5835360 L'__zs‘_s_____ﬁ--———--
Example 56X (—12)+(—2.5)=268.8 R

Operation: 56 E3E1LE01 2@ L@ELE2,58LE | 268.8

Example: 12369 7532 74103=6.3036806 % 10 ( =6303680600000)
Operation: 12369E37532637410368 l§:9036806;12

Example: 1.23+90-+45.6=2.9970760 X 10 * ( =0.00029970760)
Operation: 1,23E3908345.600 [ 2.9970760¢r 04

* When the result exceeds 10'® (10,000,000,000) or is less than 10”2 (0.001), it will be
displayed exponentially.

Example: 7X8+4X5=76
Operation: 7£38634E3563 [ 76

Example: 12+ (2.4X10°) +42.6—78 X 36.9=2767.602817 ‘
Operation 12€32.4(8)58342.683786336.960 12767.602817
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® Memory calculation
Example: 12x45=540
12X31=372
! 75+12=6.25
¥ Operation: AE) 1268
AE345a1
AE331
75@aAE

‘ Example 23+9=32

\ 53— 6=47

—)45%2=90
99+3=33

£ Total 22

3 Overation: M=23E39m@

MEMES5 32366

MEME345E3268

MEMEI9 98 368

Ext

540
372

6.25

| 22

* For this calculation method, since the result of the respective calculations are not
known, when you want to see the calculation results, use the following method.

23639
MEksEa
53@6a@
MEMEIFSED
4563260
MEMEESE
99@3a
MEMEaxSED
MES

-22 -
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4-3-2 How to Perform Function Calculation
L Tngonometﬂc functions (sin, cos, tan) and inverse trigonometric functions (sin™?,
cos”!, tan’!)
When uamg trigonometric/inverse tnigonometric tunctions, be sure to designate the
angular unit.
Example: sin 12.3456° =0.2138079201
Operation: @j@)— *DEG*
SIN 12,3456@ [0.2138079201

Example:  2-sn45° X cos65.1° =0.5954345575
Operation: 2E3S IN45E3COS65. 10D | 0.5954345575

Example: sin '0.5=30°
Operation: ASN 0,563 [30

Example: COS (%rad) =05
Operation: &S *RAD"
COS @& 28 3ELa 0.5

Example: cos™' ¥ =0 7853981634rad
Operation: ACS®IASQR 282 )63 [0 7853981634

Example: tan(—35gra)=—0.612800788
Operation: EBE}-> *GRA” e
TANEI35@ | ~0.612800788

® Logarithmic functions (log, In) and exponential functions ( ¢ ,Xx7)

Also, it cannot be used in a multistatement.
Fhac . BiEe Al

I: EXP (e) cannot be used in a continuous mlculauon” 38

Example: log 1.23(=l0g,,1.23)=0.0839051114 )
Operation: LOG 1.2380 | 0.0899051114

Example: In 90 (=l0g.90) =4.49980967 -
Operation: LN 90D | 4.49980967
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Example:

Operation:

Example:

Operation:
Example:
Operation:
Example:
Operation:

Example:

Operation:

e =2.718281828

(This function is a command to call out the numerical value of the
exponential table.)

EXP 168 | 2.718281828

10'* - 16.98243652

(To get the antilogarithm of common logarithm 1.23)

10815 1.230 [16.98243652
56°" 525814337
5.6¢0.%,2. 3@ | 52.58143837

1237 (= %i23) 1988647795

12 3 Loy 18 7 6o 1, G | 1.988647795

log swid0” 1 log cus35° 0.278567983

The antilogarithm is 0.5265407845 (iogarithmic calculation of sin 40°

@Jl‘_ﬂ . ‘DEG” X €COSs 350)
LOG SIN 408LO0G COS 35a3 -0.278567983
10 owilL (@D ~9:_536 5407845

* The input range of power (x1))is x> 0.

e Other functions (v—, SGN, RAN #, RND, ABS, INT, FRAC)

Example:

Operation:

Example:

Operation:

Example:

Operation:

“Example:

Operation:

»2 1.5 =3.65028154

SQR 2E3SQR 563 3.65028154

Give 1" to a positive number, -1 1o a negative number, and '0’" to a
2ero.

SGN 6a3 1
SGN oan 0
SGNE3 263 -1

Random number generation (pseudo random number of O ¢ RAN# < 1)

RAN #1268 0.790373907

The result of 12.3%4 .56 is rounded off at 10 %
12.3x4.56 = 56.088
‘RND#)4,12-3634-56 w83 21w, L.G0

s For RND (x, ¥), ¥ is1y1< 100 56.1
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Example: |—78.9-5.6|=14.08928571

Operation: ABS@i4,678.9EA5-6&12@ | 14.08928571
Example: The integer portion of 50 is 81. A
Operation: |NT i, 7 80096, ED (81

* This function obtains the maximum integer which does not exceed the original
numerical value.

Example: The decimal portion of 13—29' is 0.25.

Operation: FRACEI7800H96@LE | 0.25

® Designation of number of effective positions and designation of number of decimal
positions

Designation of number of effective positions and number of decimal positions is
performed using a *SET” command.

Designation of number of effective positions ....... SET En (n=0 through 9)
Designation of number of decimal positions ....... SET Fn
Designation release ....... SETN

* When the designation of the number of effective positions is *SET E 07, the
number of positions is 8.

* The last designated position will be displayed rounded off.

Furthermore, the original numerical values will remain inside the computer and in the

memory.

Example: 100+ 6=16.66666666-
Operation: SET E 4 @) (designates 4 effective positions) ‘
100860 | 1.667¢01

Example: 123<7=17.57142857--
Operation: SET F2 {designates 2 decimal positions)
123@7@ [17.57

Example: 1+3=0.3333333333:--
Operation: SET N @8 (releases the designation) o
173 | 0.3333333333
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1;4-4 Arrays . e BOh

T - e Er
R TIVCSSRIIN X b S T . X W IEROIRY PREASS TRE

For arrays, one-dimensional arrays are used with letters attached such as A(i), B{j), etc.
Sihce these arrays are used both with the normal 26 memories and with expanded
memories, pay attention to the following array arrangement.

A=A(9)

B=A(1)=B(0)
C=A(2)=B(1)=C(0)
D=A(3)=B(2)=C(1)=D(0)
E=A(4)=B(3)=C(2)=D(1)=E(Q)

?_—_A(24)=B(23)=C(22) ........................ =Y(e)

Z=A(25)=B(24)= r--rroerreereeerrenianninniiinn =Y (1)=2(0)
AL26)=B(25)= -+-+orvrereremmermnrnnanennnn.. =Y (2)=Z(1)
A(27)=B(26)= ................................. =Y (3)=2(2)

Expanded memories

A(93)=B(92)= ................................. =Y(69)=2(68)

When arrays are used in this manner, since the same memory may be used depending on
the array argument, avoid using the sanie memory in the same program.

Example:

Can be used at the same time ....... A, B, C, F(0), F(9)
Cannot be used at the same time ....... F, G, A(b), A(6)

-

Perform memory expansion correctly according to the size of the array.
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Chapter 5
Program Calculation

| 5-1 Program Outline

Program calculation is a method for:

) Programming the calculation contents to be executed.

@ Storing the program in the coinputer.

@ Using that program, obtaining the result automatically by simply inputting data.

Let's examine the programming concept and programming procedure required to
process a given problem using the computer.

® Programs and programming

When computer users process a problem using a computer, they compose instructions
which are written in a language that the computer can understand. These instructions
are called a 'program’ and composing these instructions is known as “programming’’.

® What is a program?

In order to make a program, there are various rules or grammar. However, this will be
explained later in detail. At this time, let’s take a look at an example of a simple,
fundamental program to see what it looks like.

Command Operand

10 INPUT A,B————-- Input statement
20 C=A+B - ——---Operation statement
30 PRINT C ——-————-0utput statement

The above is a fundamental program which consists of an input statement, an operation
statement, an output statement and line numbers. An input statement is used to input
the data. An operation statement is used 1o process that data. An output statement is
used to output the execution result. Line numbers are used at the beginning of each
tine. In the case of the operation statement, not only one but many can be used or
judgement statements can be added to make a long and complicated program. However,
fundamentally speaking, they are all the same. Also, on one line, following the line
number, there is a word which consists of letters of the alphabet which has a special
meaning and which tells the computer what to do next. This word is called a
““command”. Following this command is a character string which contains information
required to process the command. This is called the “operand"’.
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® How to count the number of steps
A command or function command in a program uses 1 step.
A line number {numerical value from 1 through 9999) uses 2 steps.

Example:
1 INPUT A B8 - - B steps
LS N S S— )
2 | | |
10B=SIN AGE- e -~ - 7 steps
RV D L S CRND N WY 2 W |
2 1 | | I
100 PRINT *B=" i B g - o 210 steps
2 | a 0o S

Total 22 steps

[ 52 Program Fundamentals ~ ~ e

5-2-1 Constants and Variables

Characters which can be used in BASIC are capital letters (A through Z) and numbers (@
through 9) and certain special characters such as symbols, etc.

® Constants

These are fixed numbers which are used in a program and are used to write numerical
values directly into the program.

Example: S=nr*becomesS=1x %R12
2 is the constant.

® Variables

These are numerical values which are used in a program. They are used during execution
to make inputs from the keyboard or to substitute calculation results which were
initially unknown.

A variable is a single capital letter {A through Z) or a single capital letter with "$"
attached (character variable). They may be freely selected from within this range.

Example: S=xr*becomes S =z %R12
R is the variable,

Exampla:"Y =2 x Xt 2 + [3 * X + 4
l .
Variable Variable Constant Constant
Constant Constant Variable

In other words, aigebraic terms are “'variables”” and constant numbers are “‘constants”’.
Also, in addition to the above, there are character constants and character variables.

A character constant is a character string which is written directly and these are
enclosed in quotation marks such as “ABC" and “END’’. A character variable is not a
numerical value but a variable which contains a character string. Various character
variables can be made by changing the character string.



Furthermore, a character string is a group of characters which is enclosed in quotation
marks such as *123". This is not a numerical value. In other words, 123" just happens
to be 1 and 2 and 3 in sequence and is considered the same as “ABC’’. A character
variable is made by attaching a “$’* to a regular variable (A, B, X, Y, etc.). These can be
freely selected from within this range.

Example: A$,B$,C$,X$,Y$

Comparison or addition of each character variable is possible but other operations
such as subtraction, multiplication and division cannot be performed.

Example: If A$="123" and B$ = 456"

As a result of C$ = A$ + B$, C$ becomes “123456"".
(For C$ = B$ + A$, C$ becomes 456123}

A character variable can contain up to 7 characters.

Also, in addition to these character variables, there is also an exclusive character
variable.

This exclusive character variable is “‘$’* and can contain up to 30 characters.

Example: $= *1234567890ABCDEFG”

Since this exclusive character variable can use a character function (MID function)
which will be explained later, it is much more convenient than other character variables.
* Numerical variables and character variables which contain the same letter cannot be
used at the same time.
Numerical variable A
Character variable A$
Since numerical variables and character variables use the same memory, they cannot
be used at the same time.

Cannot be used at the same time.

5-2-2 Substitution Statements

BASIC substitution statements are in the following format.

Variable = numerical expression
In a BASIC substitution statement, the right side which contains addition, subtraction,
multiplication or division is called a "“numerical expression”.

Example: Y=2%X+3

The 2% X+3" on the right side is a numerical expression,
The ''="" does not mean “‘equal’’, it means ‘‘substitute’’.

In 'Y = 2% X+3, the left side is the variable and the right side is the numerical expression.
In other words, the meaning is different from normal mathematics where “the left side
(Y) and the right side (2% X+3) are equal’.
It means "‘input the operation result of the right side (2% X+3) into the left side (Y)".
It may be easier to understand by thinkingof Y = 2%k X+3as Y « 2% X+3.
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'5-3' Program W;ni»ﬁ;{ﬁ and Execution

4.5-3-1 Program Writing

Storing a program in the memory device of the computer is called “program writing”.

§ This operation is performed by key input on the keyboard as follows.

&, 1. Designate the WRT mode.

2. Designate the pregram area.

3. Input the program in line units {write-in).

There are 10 program areas, namely, PO through P9. Programs can be written in any of
these program areas.

(1) WRT mode designation
Since program writing is performed in the WRT mode, press ) (3] and “WRT’’ will be
displayed.

(2) Program area designation

For program area designation, press the ) Key then press a numerical key from (&)
through @).

WS PO &g — P5
& — P1 & — P6
B — P2 &%~ P7
&E— P3 i > P8
GG > P4 mig — P9

(3) Program input {write-in)
Program writing is performed in line number units. Up to 62 characters can be written
in, including the line number. Press @8 at the end of the line.

® The role of the @3 Key

The BB Key is piessed for program writing, data input and to obtain the result of a
manual calculation. Since the 8 Key must be pressed in order to store the key input
on the line in the computer, program writing and changes, additions or deletions of the
stored program are all followed by pressing the @8 Key as the final step. Even though
the contents are changed on the display, the stored contents will not be changed
without pressing the B8 Key.

& ) Example: Write the following program in PQ.
‘ 10 INPUT A,B

20 V=A+B

30 W=A-B

40 PRINT V,W

50 END
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Operation: Number of remaining steps
(D Designate the WRT mode. i

i) | P "0 123456789

Program areas with no
The currently designated programs written in
program area will blink.

* This display varies depending
on the number of memories
or the size of the written
program.

* The area numbers will not be
displayed for those areas
where programs have already

been written.
(@ Designate program area PQ.
PO ] war 543
G [P~ 6123456789

@ When a previous program remains, clear it.
(Not required if nothing is written.)

CLEARE | P~ 6123456789
* To clear all the program areas (PO through P9),
press (][ (E)RI(R(A)ED .

@) Write line 10.

$37

101 INPUTLIA, B 10 _INPUT A,B

- Be sure to press
at the end of the line.

Means one character space
{May be omitted)

@ Write line 20.
20,V 3AEB 20"" V=A§;93
(® Write line 30.
30 JWEARB 30"" W=AZ‘§
@ Write line 40.
40 PRINT,V,WE3 _‘}e"‘ PR Ilil"l" VoW
(® Write line 50.
501_JEND & II se"’“ ENDSW

® When the program is complete, write an “END" command. This is not required in
the above program but when a GOTO statement or GOSUB statement is used, be
- 31 —_



sure 1o use it 1o clearly designate the end location.

® The spacing between the line numbers and commands and between commands and
operands is 10 make the display easy to read. In BASIC language, it has no special
meaning except for a PRINT statement inessage, etc. so it may ncrimally be omitted.

® In this program, line numbers have been divided into increments of 10 but they may
be freely used within a range of 1 through 9999. However, it is more convenient for
subsequent addition/insertion if they are divided into increments of 10.
Since program execution is performed in sequence from lower numbers to higher
numbers, use line numbers in the desired execution sequence.

® To clear the program in one program area, a CLEAR command was used. However,
to clear all of the programs in areas PO through P9,a CLEAR A command is used.

5-3-2 Program Execution

Program execution is performed in the RUN mode. (Press i (@) and “RUN'" will be
displayed.)
There are 2 methods for executing a program which has been written.

1. Program execution method

(1) Execution using program area designation
For this method, execution begins as soon as the program area is designated.

(o)
=]
@ (Press then press the desired program area.)
&
Example: To start the program in the previous example
RUN mode
{ lomitted hereafter)

Operation: )3 [? -

* This “?" is because an INPUT
statement is written in the pro-
gram as the first step.

8. (2)Execution using a RUN command
RUN B8 (“RUN’ may be input by pressing either
(®) (@ (¥EB or &9(7)ED ) [?

* When performing following the previous example, a ** ? " is displayed. When the
program is in an input await condition, “? " will not be released even if is
pressed. Therefore, press then perform operation (2) to re-input data.

Also, to execute from along the way, input the line number after the RUN command
then press the Key.
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Example: To start from line 20.

Operation: RUN 20C3

* For method (1., it is not necessary 1O designate the program area to be executed.

However, for method (2), it is necessary to designate the program area to be
executed. (If the program area is different, the program written in that program area
will be executed.)

2. Key input during program execution

Key input may be performed during program execution using an INPUT statement and
KEY function. Key input using the KEY function is only 1 key input but even if there
is no key input, execution will continue. For key input using an INPUT statement, a
7' will be displayed and the program will stop in an input await condition. Therefore,
execution will start by pressing the @8 Key after data input.

Example: Execute the program written in P@ in the previous example.

Operation:

& To execute the program

w3 | 2

® In this program, since 2 variables are input, first,
input the value of variable A.

478 |2

® Next, input the value of variable B.

69 116
@ =22

In this manner, data is input during execution using the
input statement as follows.

data
Also, when in an input await condition as a result of an INPUT statement, other opera-
tions such as manual calculation can be pertormed.
Furthermore, when you want to stop program execution while in an input await
condition, press .
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5-4 Program Editing ATEED Laidusd, B

® Program editing is the performance of changes/additions/deletions in line number
units or changing of line numbers in order to permit programs to be logically
executed., :

® Program editing is performed by calling out each line using a LIST command.

® The LIST command can be used in both the RUN mode and the WRT mode. When
used in the RUN mode, the program contents will be displayed and when used in the
WRT mode, it will permit program editing.

1. Program list display in the RUN mode

Operation:

LIST 10 _| NPUT A,B - Displayed for approxi-

—- mately 2 seconds (same
(LIST may be input by pressing | 20 V=A+B for the following)
(LEUS)T)ED or &6CEED ) . - o

sow-a-8
40 PRINT v,W

50 END

If the list is not required from the beginning, designate the line number.
To list from line 30

Operation:
30 W=A-B
LIST 306 40 PEINT V,W
S0END
READY PO

* During LIST command execution, each line will be sequentially displayed, so if you
want to stop, press the @ Key.
To resume the stopped LIST command, press the Key.

2. Program change/addition/deletion in the WRT mode
Designate the WRT mode by pressing .

(1) Change

Each time the Key is pressed, one line will be displayed starting from the line which
was designated using a LIST command.

If the line number designation is omitted, the display will begin sequentially from the
first line.
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a. Partial change
Example: Change the '+ on line 20 of the previous example to* %"

Operation:

® If the PO program area is not designated, designate PO.

PO T T 510
P . 123456789

' Blinking means that a program is
written and this is the currently
designated program area.

¢ Call out line 20 using a LIST command.

LIST 20 @ | 20 v=At8_

[

® Move the cursor below the '+,

10

5
@ I,AZ_Q V=A1B

If a cursor movement keys ((&}and (&) remain pressed for more than 1 second, the
cursor will move quickly and continuously.

® Make the change.

B8a L3e W=A—B .

* Be sure to press the @ Key. If it is not pressed, only the display will change and the
written program will not be changed.

[]

o |f left as is, line 30 can be changed, so press {33 and the change is complete.
[_ﬁh“'- . 510

* Since any other key operation will result in an unnecessary change being made, avoid
pressing any other keys besides the @8 and Keys.

® Let's list the program and check the change.

@ READY PO

LIST @ 10 INPUT A,B
20 V=A%B

36 W=A-B

40 PRINT V,W_

READY PO
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b. Complete change of one line
Example: Change “W = A — B on line 30 to "W = V/2".

Operation: (1) |_P o 123&58?&_&
® Write the new line 30.
3oL WEVE2@ | 36 w=v/2""
® Confirm the program list.
| .READY PO __
LIST 10 INPUT A,B
20 V=A%B
30 wW=Vv/2
40 PRINT V,W
90 END ____
READY PO
(@ Addition

Addition may be made in line units by writing new lines between existing lines.

Example: Add ‘U = V%2" between line numbers 30 and 40 of the previous example
and change line 40 to “PRINT V, W, U”.

Operation: l 12345(5317089

35.,UEVE3I2E3 L35Q

* For inputting between line numbers 30 and 40, line numbers may be freely selected
in the range from 31 through 39.

¢ To change line 40, call it out using a LIST command and add *“,U".

LIST 40@ _‘Q_Q;PRINT V w
S0 E 50 END _ "o
- 500
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® Let’s list the program to confirm the additions.

(D)
—— READY P@

LISTE 10 _INPUT A,B

20 _V=AxB

30 W=V/2

35 U=Vx%2

40 PRINT V,W

PRINT V,W,U

| 50 END

_READY P@

(3 Deletion
a. Partial deletion

Example: Delete “'V,"”/from line 40 of the previous example.

@m | P 123456789

® Call cut line 40 using a LIST command and move the cursor below the “ V*’.

LIST 40 | 46 PRINT V,W

\
\

N 3
cla) : | 26 PRINT v,W

® Delete *“V,” using the e Key.

@l 40 PRINT W,U

@ 50 END_

* If the Key is not pressed, the program contents
will not be changed.

502
|

* Be sure to press to release the change condition
for line 50.
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® List the program to confirm the deletion.

=) READY PO

LIST @ 10 INPUT A,B

20 V=A%*B

30 W=v/2

35 U=Vxk2

40 PRINT w,U

50 END

READY PO

b. Complete deletion of one line

If you input the line number for the line to be cleared,
the entire line will be deleted.

Example: Delete line 30.

Operation: G(T | P 123456789

® Input line number 30.

30@ l_ 5§10
® Confirm the deletion.

(=) READY PO

LISTED 10 INPUT A,B
20 V=A%B
35 U=Vvx2
40 PRINT W,U
50 END
READY PO
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@ Line renumbering
Example: Write the following program in P2.
10 INPUT N
20 M=NxN
30 L=SQR N
40 PRINT M,L
50 END
Move line 20 between lines 30 and 40.

Operation: fum)(1) LP 1. 34“566789

® Call out line 20 using a LIST command.

7

LIST 2003 | 20 M=N%N_

® Move the cursor below the “2" of line number
1120".
476

EEEEEREE |20 M=N*

® Change 20 to 35 and input.

35 30 L=saR N_

® To complete the change, press and release the
change condition.

. L a7
AC|

® List the program to see how the contents have been
changed.

(=] READY P2

LISTEa 10 INPUT N

20 M=N*N

v 30 L=SQR N

35 M=NxN

. 40 PRINT M,L

50 END

READY P2
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® |n this condition, the contents on line 20 were
moved between line 30 and line 40 but line 20 still
remains, so delete it.

471

EI) P__1.3456789
20

® This completes line renumbering. Confirm by listing
the program.

Sl READY P2

LIST G 10 INPUT N
30 L=SQR N
35 M=N*N
40 PRINT M,L
50 END
READY P2

|._5'5 Program Debug e Bl T T g aadeissacs &) m;_mﬁac‘{mﬁxﬁu 7

(1) Program debug system

The debug system of this unit is divided into table top debug and conversation
type debug using the display.

a. Complete debug
To check logic composition of

I. Table top debug a program.

Debug system b. Partial debug
To check a program by line unit.

Il. Conversation type debug using the display
This uses the automatic check function of the computer
to check program execution flow and identify BASIC
language errors,

Since table top debug is performed during programming, we will explain conversation
type debug using the display here.
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(2) Conversation type debug

It an errur vceurs duning program execution, an error message will be shown on the
display. These errors will be shown in line units and will indicate the kind of BASIC
language error. Based on the error message which s shown on the display, debugging
is then manually performed while conversing with the display. For the meaning of the
error messages, refer to the Error Message List on page 61.

Example:
10 INPUT X
20 IF X=0O;PRINT *X=0":GOTO 10
30 Y=X12+3%X+15
40 PRINT Y
50 END

Line 20 of the above program is a judgement of the input range of power {x1y)}. When
X < 0, program execution will return to the INPUT statement on line 10.

Suppose line 30 of the above program is mistakenly
input as follows.

30 Y=X124+3X+15
Operation:

o |f this program is executed, a *’?"* will be displayed
"as a result of the INPUT statement on line 10.

@@RUN @ | 2

® Suppose 45" is input at this time. The display would show.

45 @ | ERR2 PO-30

® This means that “‘a syntax error occurred on line 30”. Confirm the program contents.
program contents.

c TGl P _123456789
LIST 30 30 Y=X12+3X+

® The ” %"’ was omitted between “3” and “X’’ on line 30. Therefore, correct it by
following the procedure for program editing.

(Eloaes 30 Y=X12+3_X
X Jext 40 PRINT Y
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(3) Debug while executing the program

Conversation type debug is performed by obtaining information from the computer
using an error message. However, when an error message is not displayed but the
calculation result is not as it should be, repeat program execution and confirm the
calculation results along the way.

There are two ways to do this: (1) the execution process is stopped using a STOP
command; {2} execution is performed in one line unit using the TR (trace) mode.

8 Debug using a STOP command
Example: Write the following program.
10 Y=0
20 INPUT N,X
30 FOR I=1 TO N
40 Y=Y+X%X
50 NEXT 1
60 PRINT Y
70 END

In order to see the value of Y in this FOR-NEXT loop, the result of each loop is viewed
using a STOP statement.

Operation:

® The STOP statement should be placed right after the calculation formula. Therefore,
write a STOP statement between line 40 and line 50.

(1)
45 STOP

® As a result of this, after the calculation on line 40 is completed, execution processing
will stop and a check can be made.

t@RUNES ?
4@ ?
87aa s ;
- Cursor blinks ST OIP display

® What is the value of Y at this point?

Y e | 7569
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® If the program is resumed, it will stop at the next STOP statement and the value of Y
can be obtained again.

m -—— - ——
Y @ 15138

® By repeating this operation, the calculation process can be seen.

This example used a simple program but when actually assembling a complicated
program, checking the process using table top debug is very difficult. So, if the variables
are checked using this kind of STOP statement, programming mistakes can be found and
corrected more easily.

s Debug using the TR (trace) mode

It program execution is performed using the TR mode (press ), execution will
stop at each line and execution debug can be performed easily.

Let's use the TR mode to debug the example which was previously debugged using a
STOP command.

Operation:
Designate the RUN mode. «++---- ()] —R‘E;D“Y PO -
Designate the TR mode. ---------- ) (25 EE%\_{?Y PO
RUN@ |Po-10" "~
i
@ ?
Check the execution process. -« st V',;—— " "
..... . -
= Po-20 “TR" and “STOP" will
Continue program execution. «--«- @3 ? be omitted hereafter.
4 @ i ? L
87& -
G5 PO0-20
o} PO-30
i Po—-40
Thevalue of Y cecvrvereeerneniiinnnns Y (o 7569
@ |Po-45

Répeated hereafter

Debug using the TR mode is ideal for checking the entire flow and is convenient for
checking to see where mistakes have been made.
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5-6-1 Input Command

® Input statement

An input command is used to input the data during program calculation.

An input statement is used to input data into a variable using the keys during program
execution and program execution stops after displayinga ™ ? "

Format: INPUT [““character string”,] variable [, “character string”, variable]
{Items enclosed in brackets may be omitted.)

The *character string”’ may be omitted. However, when it is written, since the
characters enclosed in quotation marks will be displayed preceding the question mark,
this can be used as a message during input.

The variables following the INPUT statement can be numerical variables (A, B, etc.),
character variables (X$, Y$, etc.) and the exclusive character variable ($). These can be
written consecutively using a “,"”.

Example:

INPUT A ?
INPUT °‘DATA=",A DATA=?

As a result of an INPUT statement, a ' ? "' will be displayed and an input await
condition will occur. At this time, if data is input and the @B Key is pressed, program
execution will proceed to the next process.

Furthermore, when in an input await condition, even if the Key is pressed, the
condition will not be released. Therefore, when you want to stop the program along the
way, press 3.

« Data which can be input using an INPUT statement includes numerical values or the
results (answers) of numerical expression (for numerical variables) and character
strings (for character variables).

In the case of INPUT A

Numerical value - 12368 — A=123
Result of a numerical expression ------ 14632588 — A=350

In the case of INPUT B$
ABCEI — B$=ABC

Character string «-++--
78963 — B$=789

Furthermore, other numerical variables can also be used as input for numerical
variables.
In the case of INPUT A (make X = 987654)

Variable -.-.--- XE3 ——— A=X
=987654
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® KEY function :
This function is used to read one character into the character variable by pressing one
key during pragram execution. This function is different from an INPUT statement and
does not stop in an input await condition (** 2" display). Even when there is no key

input, program execution will proceed sequentially.

Format: character variable = KEY

AS$, $, etc. are used for the character variable.

Example:
10 A$=KEY

20 |F A$="A" THEN 100
30 IF A$='B" THEN 200
40 IF A$="C’" THEN 300
50 GOTO 10

This program shows the data input using the KEY function and a portion of the
distribution. However, a determination will be made using the |F statements whether
the character data read by the KEY function on line 10 was input or not. Using the
KEY function, even if the BB Key is not pressed, the first key input only will be read.
However, since program execution will not stop as it does when using an {NPUT
statement, an input await condition is achieved by incorporating the following IF
statements.

The IF statements on lines 20 through 40 are judgement commands and perform
distribution using character variables which were input using the KEY function. For
details concerning IF statements, refer to page 48.

5-6-2 Output Command

® PRINT statement
A PRINT statement is used to display the calculation result or data. It displays the
character string, contents of the variable and calculation result following the command.

. . numerical expression !
Format: PRINT[ CSR ] “ character expression }] “ : ] ]

L]

Either one of the items enclosed in {} can be used.
Items enclosed in ( )can be omitted.
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The output control function tollowing the PRINT statement is a CSR function, which
designates the location where the following data is to be displayed.

For the numerical expression, a variable or calculation formula is written. In the case of
a variable, the contents of the variable will be displayed. In the case of a calculatlon
formula, the calculation result will be displayed.

Example:
PRINT A  (make A =12345) 12345
PRINT 789 789
PRINT A%2 (make A= 147) 294 f
PRINT B$ (make B$ = “PB-100") PB—100

In the case of a character expression, the characters enclosed in quotation marks will be
displayed.

Example:
PRINT *ABC” ABC
PRINT *XYZ2" + *123" XYZ123

The numerical expressions or character expressions may be written consecutively by
using a ;" or **,". However, the number of characters which can be written on one
line must be 62 or less, including the line number. The number of characters in the
character string enclosed in quotation marks must be 30 or less.

The difference between the ;' and the *, " is that with the *“;*, the numerical
expression or character expressnon will be displayed following the previous expression
and with the " ,", the display will go off once and then the next display will be made.
When a ;" is not written after the data, “STOP" will be displayed after the data is
displayed, and program execution will stop. Therefore, when you want to display the
following data or continue program execution, press the Key.

® CSR function )
The CSR function is an output control function and designates the location where the
data is to be displayed.

Format: PRINT CSR humerical * | | numerical expression{ .
expression* character expression

S

Either one of the items enclosed in { }can be used.
items enclosed in ( ) can be omitted.

* The value of the numerical expression is @ to 11 by disregarding decimal
portion.
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Using the value of this numerical expression, designation is made as to at which position
from the left of the display output data display will begin.
The method for counting the positions on the display is shown below.

0000000000

0 1 2
Example:
PRINT A (make A=12345) | 12345
PRINT CSR 1:A 12345
PRINT CSR 5:A - 12;3{5
PRINT B$ (make BS = ABCDE) | ABCDE
PRINT CSR 2:B$ ABCDE i
PRINT CSR 10:B$ AB
'ABCDE

* Ifa”,"” is used instead of a ** ;" following the CSR function, the display will be
cleared once and then display will be made from the left using the @3 Key.

5-6-3 Jump Command

® GOTO statement
A GOTO statement is also called an ‘‘unconditional jump” and is 8 command which
Causes program execution 10 go to a designated location (line number) unconditionally.

Format: GOTO numerical expression ....... line number (1 through 9999}
) # numerical expression ....... program area number
(@ through 9}

When a numerical expression is written immediately following the GOTO statement,
program execution jumps to a line number. When a “#" is written immediately
following the GOTO statement, program execution jumps to a program area.

The numerical expression may be a numerical value, a variable or a calculation formula.

Example:
GOTO 10 e jump to line 10
GOTO N -eeeeeeee jump to the line number which is the value of variable N

(jump to line 30 if N is 30)
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GOTO AX100 - jump to the line number which is the result of A% 100
(jump to line 200 if A is 2)

GOTO #2  -oeeee jump to the P2 program area

GOTO $#X  oooveer jump to the program area which is the value of variable X
(jump to the P8 program area if X is 8)

GOTO H#HP+1 -veer jump to the program area which is the result of P+1 (jump
to the P5 program area if P is 4)

A GOTO statement is used to repeat program execution from the beginning or to jump
to another program to perform a particular calculation.

5-6-4 Judgement Command

® |F statement

An IF statement is also called a “conditional jump”. This command is used to perform
some operation or to jump to a designated location only when a certain condition is
satisfied.

Format: IF comparison expression

THEN line number or #n (n=0 through 9)
s command or substitution statement

The comparison expression following the *“IF" compares the right side and the left side
of =" or “X" and if YES, program execution proceeds after the “THEN" or ";* . If
NO, program execution proceeds to the next line.

This operation is shown in the flowchart below.

This means that if the IF statement condition is fulfilled, the process goes in the *"YES"’
direction and if the IF statement is not fulfilled, the process goes in the “NO’ direction.
In other words, an IF statement indicates a branch and selects the next operation as a
result of judgement. An |F statement can be used to terminate a loop (repetition) when
the number of data is unknown or to select the next operation based on a calculation
result, etc. :

Constants/variables/numerical expressions/character constants/character variables can be
used for this comparison.



A AR By w‘Mm

A>10 variable and constant (lf A is greater than 10 -»> YES) ]

X>Y ' variable and variable (if X is equal to or greater than Y - YES) '

N=L+3 variable and numerical expression (if N is equal to thé'sum ‘of L :
ENCTIPRR o .and 3+ YES) Y ; X erﬁ) o

A$="XYZ" - character variable and character constant {if the chafacter'str

D “contained in A$ is equal to “XYZ" - YES) ¢ - i

«;r'ae;;;3p$'50$f'iic“~‘~ character'variable and character vahable (if thel chﬁﬁﬁt” 3
in P$ and the character string in' Q% are equal -+ YES).

O Companson of variables and character variables cannatbe madm,g,sg TE
oo Character string comparison is based on the ASCI /.. m', 2% mugm&’ sarl

“THEN" or **; *" are used separately depending upon what follows.

“;THEN 150, ¢ - (line number) ... @ .
“THEN' %9 - program area) "

., $PRNT A T
Cizexey T

5-6-5 Loop Command

® FOR-NEXT statement
A FOR-NEXT statement is used when you want to perform similar operations
repeatedly and the number of repetitions (loops) is known,

Format: FOR variable=n TO m [STEP &]
]

s initial  final increment
value value
NEXT variable

(Item enclosed in brackets may be omitted.)
{n, mand €are numerical expressions.)

In other words, this is a command to repeatedly execute the command between “FOR’’
and “NEXT" while a variable changes from m to mt in increments of €.
When execution reaches m, it proceeds to the command following “NEXT".
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Example:
To increase variable 1 in increments of 2 between 1 and 10.

FOR I=1 TO 10 STEP 2

}

VNF_XT I
To reduce variable A in increments of 0.5 between 50 and 1.
FOR A=50 TO 1 STEP-05

§

NEXT A
To increase variable P in increments of 1 between Q and R.
FOR P=Q TO R

§

NEXT P

* When increase is performed in increments of 1, "STEP' may be omitted.

* Nesting
Up to 4 FOR-NEXT loops can be stacked. This stacking is called “nesting”.

——— FOR A = ceececerereenns

This shows 4-stack nesting.

--—NEXT B
- -NEXT A

When nesting is performed in this manner, attention must be paid to the NEXT
statement and its variable which correspond to the FOR statement.
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FOR I=1 TO 5 STEPI
FOR J =2 TO 20 STEP2
1

NEXT I This kind of FOR*NEXT loop
cannot be assembled.
NEXT J

Furthermore, exit from FOR*NEXT loop is permitted but entry to FOR*NEXT loop is
not permitted.

X
— FOR A= ecrereercecnn
FFOR B=rt:rererererees
T |F e eeeees THEN: =---cseveenee
-NEXT B
—NEXT A
O

5-6-6 Subroutine Command

® GOSUB statement

A subroutine is also called a ‘“’subprogram’. It is different from programs shown so far
{called “‘main routines”). It is a separate program to be called out from a main routine.
The command to call out this subroutine is a GOSUB statement. Using this command,
program execution jumps from the main routine to the subroutine and after executing
the program in the subroutine, jumps back to the original location in the main routine
using the RETURN statement in the subroutine.

numerical expression

Format: GOSUB {# numerical expression ..... subroutine callout (jump) command
RETURN ... command to return to main routine
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The numerical expression following the GOSUB statement indicates the initial line
wmber of the subroutine area. Without a RETURN statement at the end of the
subroutine area, program execution cannot return to the main routine.

E;(ample:
. 1000 A=B
1 00. GOSUB 1000 subroutine area
; 1990 ‘RETURN
999

The numerical expression following a GOSUB statement may be either a numerical
sariable or a calculation formula. In the case of a variable or a numerical expression, the
subroutine which is called out will be different depending on the numerical value
~ontained in the variable or the result of the numerical expression. When a “#’ is
attached prior to the numerical expression, another program area (PO through P9) will
be used as the subroutine. This method is very convenient because even different
programs can use the same routine.

Example:
PO P9 P2
: 10 A=B ‘
: / :
200 GOSUB #9 300 GOSUB #9
: 999 'RETURN :
999 END 999 END
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® Nesting

Similar to the FOR*NEXT statement, GOSUB statements can also be stacked. The
number of times the subroutine is called out is fixed.

This nesting can be performed up to 8 levels. Theretore, a subroutine can be called out
from a subroutine.

Main routine Main routine
T ;
< Subroutine
\\,‘
Istlevel . 2nd level . 3rd level
/'/
.//. .
\ Subroutine
pd i
- Subroutine
& Subroutine
< Subroutine
L A
In this example, the subroutines This example shows three levels of
are not stacked so you can use nesting. Up to 8 levels can be stacked.

as many as you like.

A subroutine is convenient for assembling common portions of a main routine in order
to save the number of steps or for assembling portions separately as subroutines when
assembling a complicated program.

_53_



| e

5-6-7 Multistatement
A multistatement is used to connect two or more commands usinga ' : ",

Example:
10 A=2
. 20 B=10}10 A=2:B=10:C=50
30 C=50
16 PRINT "NO." 3 :} 10 PRINT °NO.” iN::INPUT A
20 INPUT A -

Note: A VAC (memory clear) command cannot be used in a multistatement.

5-6-8 Stop Command

& STOP statement

A STOP statement is a command to stop program execution temporarily. When a
program is stopped using this command, press the Key to resume program
execution.

Any number of STOP commands can be written in a program.

5-6-9 End Command

® END statement

An END statement is a command to terminate program execution and program
execution cannot be resumed as it can with a STOP statement.

This END statement is written at the end of a program. When a subroutine follows the
main program, be sure to write an END statement at the end of the main routine.

5-6-10 Execute Command

® RUN command ‘
A RUN command is used to execute a program. It cannot be used by writing it in a
program.

Format: RUN [line number] (Item in brackets may be omitted)

When followed by a line number, the program will start from that line number. If it is
omitted, the program will start from the initial line.

Example;
RUN x: (ERLLE start from the beginning
RUN 20683 start from line 20
RUN 565@&3---- start from line 55

When the designated line number does not exist, execution will start from the line with
the next nearest line number.
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5-6-11 List Command

® LIST command

A LIST command is used to display the program contents. It can be used in both the
“RUN" mode and the “"WRT" mode.

Format: LIST [line number] (ftem in brackets may be omitted)
LIST A

When followed by a line number, display will be made in sequence starting from the
designated line number of the currently designated program area. When no line number
is designated, display will be made from the beginning of the program.

In the case of “LIST A", this is a command to display the programs in all program areas.
It displays program contents sequentially from P@ through P9. This command cannot be
used by writing it in a program. B
When performed in the “RUN" mode, the program contents will be displayed
sequentially from the designated I|ne However, when performed in the "WRT” mcde,
one line is displayed each time the BB Key is pressed.

Example:
{RUN mode) (WRT mode)
LIST@ (10 A0  .LIST 20@ |29 INPUT B_

20 INPUT B e 30 A=A+B_
30 A=A+B 40 GOTO 20_

40 GOTO 20

It performed in the “WRT" mode, program editing (refer to page 34) is possible.

5-6-12 Mode Designation

® MODE command .
The MODE command is used to designate the angular unit of printer output condmon

in a program.
Format: MODE n (n = 4 through 8)
MODE 4 °*DEG” designation
MODE 5 *RAD” designation } angular unit designation
MODE 6 “*GRA” designation .
MODE 7 PRINT mode designation
MODE 8 PRINT mode release o

This MODE command is the same as the designation which is performed by pressing the
) Key during manual operation.
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5-6-13 Output Format

® SET command
A SET command is used to designate the display output format. It designates the
‘humber of effective positions and the number of decimal positions.

Format: SET E n-:--e---- designation of number of effective positions
’ SET F n--eeeee designation of number of decimal positions
SET N eeerenee designation release

{n =0 through 9)

* |f SET E 0 is used when designating the number of effective positions, 8 positions
will be designated. This command can be performed manually or by writing it in a
program, Refer to page 25 for display contents.

5-6-14 Character Functions

® LEN
The LEN function is used to count the number of characters in a character variable. it
permits the size of the character variable to be known.

Format: LEN (character variable)

Example:
If A$= *ABCDE"*, LEN(A$)=5.

e MID
The MID function is only used with the exclusive character variable ($). It extracts a
certain number of characters from the character string in the § variable.

Format: MID (m [,n]) mand n are numerical expressions and must
be between 1 and 30.
(Items in [ ] may be omitted.)

This means to extract 7 characters from the mth character of the character string stored

in the exclusive character variable ($).

Numerical expression 7 should not exceed the number of characters stored. Also, m+n

should not exceed the number of stored characters + 1.

Furthermore, when numerical expression 7 is omitted, all of the characters from mon
. will be extracted.

Example:
. If $=*PB—100"
MID (2.3) = *B—1“and MID (4)= *100"
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e VAL
The VAL function changes the numbers in a character variable into a numerical value.

Format: VAL (character variable)
Since this function changes the numbers in the character variable into a numerical value,

when there are no numbers in the character variable (for example, “ABC'’), an error will
oceur.

Example: If Z$= °78963*, VAL (Z$) =78963

Note: When this function is used in a program and an error occurs as a result of the
data in the variable being other than numbers, “ERR 2’ will be displayed and
the program area and line number will not be displayed.

5-6-15 Memory Clear

e VAC C

The VAC command clears the data in all variables. |t makes numerical variables 0" and
makes character variables ‘“‘null”’.

This command can be used by writing it in 8 program or manually. Therefore, when you
want to clear all data prior to executing a program, make input at the beginning of the
program,

Example: Writing in the program

10 VAC

Manual execution

VAC @

Note: This VAC command cannot be used in a multistatement (refer to page 54).
Therefore, write it independently on one line.

5-6-16 Program Clear

® (Clear command i
A CLEAR command is used to clear a program which has been written. It is executed
manually in the “WRT" mode.

Format: CLEAR
CLEAR A

A "CLEAR"” command only clears the program which is in the currently designated
program area (PO, P1, etc.) A "CLEAR A" command clears all programs in all program
areas from P@ through P9.
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Example:

@@ CLEAR  @B------ clears a single program
() CLEAR A @B clears all programs

5-6-17 Option Specifications

m Cassette Magnetic Tape

In order to record programs or data stored in this unit on a cassette tape, use the FA-3
cassette interface and an ordinary tape recorder. If the tape recorder has a remote
terminal, remote control can be conveniently performed from the PB-100 through the
FA-3.

For tape recorder connection procedures and detailed operating procedures, refer to the
FA-3 operation manual.

® Program recording
Format: SAVE ['‘filename’] (Item in brackets may be omitted.)

The filename may be composed using 8 characters or less enclosed by quotation marks
and may contain alphabetical letters/numbers/symbols.

Example:
*ABC*
*NO.1°

This command starts the tape recorder in the RECORD position.
Operation: SAVE [“filename’]

A SAVE command can only be used manually.

® Program callout

Format: LOAD [“filename’’] (ttem in brackets may be omitted.)
This command starts the tape recorder in the PLAYBACK position.
Operation: LOAD [filename”] @

Display during program load

PF:ABC

——

|
Program file filename
Even if a program has already been written in the designated program area prior to

callout, the former program will be erased starting with the initial line number of the
program to be loaded and the new load will be made correctly.
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® Recording of all programs
Format: SAVE A ['filename’) (Item in brackets may be omitted.)

This command simultaneously records all of the programs which are written in all
program areas from P@ through P9.
The operation method is similar to the SAVE command and the tape recorder is started
in the RECORD position.
Operation:

SAVE A ["filename"'] s

® Callout of all programs

Format: LOAD A [“filename”] (Item in brackets may be omitted.)

This command simultaneously calls out the programs of all the program areas which
were recorded using the SAVE A command. The operation is similar to the LOAD
command and the tape recorder is started in the PLAYBACK position.

Operation:
LOAD A [“filename’] l
Display during program load |AF:PB—100 N

——
| |

All files filename

Lo b
Even if programs are already written in program areas prior to callout, the former
programs will be cleared and then the new programs will be called out.
Furthermore, both the SAVE A command and the LOAD A command can only be used
manually.

'

® Data recording

Format: PUT ["filename’’] variable 1 [, variable 2]
(Items in brackets may be omitted.)

The data which is recorded on the tape is the data in the variables from variable 1
through variable 2.

Example: pyt *pB*A oo data of variable A |
tat

PUT *1=2"A,Z - data of variables A through Z ‘
PUT *DT"$,A,Z(1@)-------data of character variable $ and variables A

through Z(10)

When recording the data in the exclusive character variable $, write $ first.
This command can be used either manually or by writing it in a program.
For manual operation, start the tape recorder in the RECORD position.

Operation:
PUT [“filename") variable 1 [, variable 2]

When performing by writing it in the program, write the PUT command along with the
line number and start the written program.
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® Data callout

Format: GET {“filename’’] variable 1 [, variable 2]
(Items in brackets may be omitted.)
This command can be used both manually and by writing it in a program.

For manual use, start the tape recorder in the PLAYBACK position and operate as
follows.

GET [“filename’’] variable 1 [, variable 2]

For use in a program, write it with a line number attached and start the program.

® Checking of the file which has been recorded on the tape ‘
A VER command is used to check whether the programs or data have been recorded
properly.

Format: VER [''filename’]  (ltem in brackets may be omitted.)

The operation sequence is similar to program load.

8 Printer .
An exclusive mini printer can be connected to the PB-100. By connecting this printer,
program lists or data can be extracted. Also, the output of calculation results during
execution can be printed out. )
For printer connection procedures and operating procedures, refer to the mini printer
operation manual. )

To print a program list, press {2 and designate the PRT mode.

Program list
i) () &5 (2)
LIST @B or LIST A E8
(PRT mode release)
After printout is complete, be sure to press and release the PRT mode.
Also, to print calculation results or operation contents, printout can be performed
automatically by writing “MODE 7' and “MODE 8" in the program.

Example:

f
100 MODE 7
110 PRINT A
120 MODE 8 :
When “MODE 7" is written in the program, be sure to write “MODE 8" prior to
program termination and release the PRT mode.

]
<
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€ Ervor Massage List )

:Error code

4, Meaning - ...

2 J'Cause

2 P

Rt

oatel b

. - Corractivemiire

PN IR ,,,ﬂ',[

25 B5 Vi) A
% i'-'ii;" Irs \.(z

STy,

Memory over-
flow or system
stack overflow

®Program cannot be written
due to insufficient number of
steps or memory cannot be
expanded.

® Stack overflow due to a com-
plicated calculation formula.

® Clear unnecessary pro-
grams or reduce the num-
ber of memories.

e Divide and simplify the
numerical expression.

Syntax error

® A mistake has been made in
writing the program, etc.

® The lett side format is differ-
ent from the right side format
in a substitution statement,
etc.

e Correct the error in the
input program, etc.

Mathematical
error

® The calculation result of a
numerical expression is 10'%
or greater.

o Outside the input range of a
numerical function.

® The result is indefinite or im-
possible.

o Correct the calculation
formula or data.
o Verify the data.

Undefined line
number error

® No designated line number for
a GOTO statement or a GO-
SUB statement

Argument error

®For a command or function
that requires an argument, the
argument is outside the input
range.

eCorrect the designated
line number.

o Correct the argument
error,

Variable error

® Attempt was made to use a
memory which has not been
expanded.

® Attempt was made to use the
same memory for a numerical
variable and a character
variable at the same time.

® Expand the memory pro-
perly.

®Do not use the same
memory for a numerical
variable and a character
variable at the same time.

GG o
Lt?;tf.e».,mész‘c‘"-: 3

Nesting error

® A RETURN statement appears
other than during subroutine
execulion.

®A NEXT statement appears
other than during a FOR loop
or the variable of the NEXT
statement is different from that
of the FOR statement.

® Subroutine nesting exceeds 8
levels.

®FOR loop nesting exceeds 4
levels.

® Remove the unnecessary
RETURN statement or
NEXT statement.

® Reduce the subroutines
or FOR-NEXT loops to
within the maximum
levels, )

Option error

® Execution is performed in the
PRT mode or option com-
mand such as SAVE is exe-
cuted when no printer or tape
recorder is connected.

e Connect a printer or tape
recorder.
o Release the PRT mode.
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(' Program Command List )

Classification

Command
_.name

Format

INPUT

INPUT variable string

Causes data to be entered from
the keyboard during execution of
a program. The program execu-
tion is stopped until after the end
of input. P.44

KEY

Character variable = KEY

Reads a character entered during
execution of a program and as-
signs it 1o a character variable,
Since the program is not stopped
by this command, nothing is
assigned to the character variable
if no key entry is made. P.45

PRINT

PRINT output control

function { ;}

output element {:} cee ]

Outputs the designated output
element.

P.45

CSR

cshn {3}
(0<n 1)

Displays from the designated nth
position.

P.48

GOTO

line number }

GoTo { variable

Causes control to jump to the
designated line number. P.47

D S T
mLQ "“! 2';
e ;

IF_{THENy.

IF comparison expression
{ THEN line number }
s command

Causes control to jump to the line
number following THEN, or exe-
cutes the command following
3, if the result of the compari-
son is true.

Causes control to proceed to the
next line number if the result of
the comparison is false. P.48

*;? -ﬂl ¥
«l’&q

,.,..,_.-,..p Al

tJHu ¥or *op

Gosus

line number
Gosus {variable }

Calls out the subroutine of the
designated line number for execu-
tion. After the subroutine is exe-
cuted, control returns to the
GOSUB statement by the RE-
TURN statement to proceed to
the command following that
statement. P.51

RETURN

RETURN

Signifies the end of a subroutine;

returns control to a line number

next to the GOSUB statement.
P.51

mdwun-’s RO
&a ‘l 4
B o fit 2
- aulav Jediven
ACK B

Looping -

FOR

FORv=¢,TOe, [STEPe,]

* v denotes a numerical
variable, and ¢,, €, and
e, represent a numeri-
cal expression respec-
tively.

Declares the beginning of a loop
in  which numerical value v
changes from initial value e, to
terminal value e, in increments of
e,.

The loop is repeated

e, —e times
[ 2 - I ]+ 1
between the FOR and NEXT
statements. It the increment e,
is omitted, e, is regarded as "' 1 *'.
P.49
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Command

L DR

Classification Format U Flnetian. ;
name L
Signifies the end of a FOR loop.
If the result of v plus e, is equal
to or smaller than e,, the loop is
NEXT NEXT p repeated again. If it is greater than
e,. control proceeds to the line

next to the NEXT statement.
P.49
) Stops the execution of a program
L ] temporarily to bring the system
sEtxocunon«__-,iv STOP STOP into a key-in wait state, The exe-
op : cution can be continued by press-
oL ing the @3 Key. P.54
fial Signifies the end of a program,
ek D the system returning to its pre-
Execution . END END execution state. The execution of
end 8 a program, once ended, cannot be
: continued even if the Key is
pressed. P.54
Data’ Clears all variable data for a pro-
cloaring VAC VAC gram. P.57
. Displays a listing of all the state-
Program . ments in a program from the
listing LIST LIST [line number] designated line number down-
RO ward. P.65
All program Displays a listing of the state-
listing LIST A LIST A ments in all programs. P.55
Program . Causes a program to start from
axaecution - RUN RUN {line number] the designated line number. P.54
Clears the currently designated
Program CLEAB CLEAR program area of a program. P.57

erasing A cLEAR A CLEAR A Clears all the programs.

Co : P.57
‘o o 4 Designates trigonometric angular
Smgutar unit || y100e MODE{ 5] units as degree (4), radian (5) or
esignation . 6 gradient (6). P.55
2o En Designates the number of effec-
Format . .. ; SET SET Fn} tive positions or number of deci-
designation N mal positions for the displayed
o ‘ (0sng9) numerical value. P.66
we o EN LEN {character Calculates the size of the charac-
Y v variable) ter variable. P.56
Fa.u s Extracts n characters from the
Cheractsr ... || MID MID {ml,n]) mth character in the exclusive
function - character variable ($). P.66
S RTRINPREE S Converts the numbers in a charac-
i VAL VAL (character ter variable to a numerical value.

variable)

P.57
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+ Command . ..
Classification namo i FO""}“ P ' F“"“"’f’"‘n_ L 4
e , Records only the program in the
SAVE SAVE [“filename’’] currently designated program area
on tape.
P.58
o Calls out the program from the
TTRe s LOAD LOAD [“filename’] tape and loads it to the currently
. designated program area. P.58
Records the programs in all pro-’
. . SAVE A SAVE A [“filename’] gram areas on tape at the same
_Optionuse ', time. P.59
) Hoe G Calls out all programs from the
R LOAD A LOAD A [“filename”] tape and loads them to the respec-
U tive program areas. P.59
" ' PUT PUT [“filename"] Records the data in the variable
variable on tape. P.59
oo NGeT GET [“filename’] Cails out the data from the tape
e variable and loads it in the variable. - P.60
o g Checks to confirm that the pro-
VER VER [““filename"} grams or data have been recorded
on the tape properly. P.60
* Items enclosed in [ ] may be omitted. .
Either one of the items enclosed in | | may be used.
e Eunction Digit C .
unction Digit Capacity Input range Result accuracy
Sin x,Cos x,tan x [X1<1440° (8 7 rad, 1600 gra)| 10th digit £ 1
sin"x,cos™'x 1z *
tan™x Y
logx,Inx x>0 »
ex X = ] '}
Jx =0 "
(2tY) x>0 »
\, J
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[ & Specifications

= Type
PB-100

s Fundamental calculation functions
Negative numbers, exponentials, parenthetical addition, subtraction, multiplication and
division {with prinrity sequence judgement function (true algebraic logic))

B Built-in function
Trigonometric/inverse trigonometric functions {angular units — degree/radlan/'
gradient), logarithmic/exponential functions, square root, powers, conversion to
integer, deletion of integer portion, absolute value, symbolization, designation of
number of effective positions, designation of number of decimal positions, random
numbers, :

l

:
1

= Commands
INPUT, PRINT, GOTO, FOR-NEXT, IF-THEN, GOSUB, RETURN, STOP END,
RUN, LIST, LIST A, MODE, SET, VAC, CLEAR, CLEAR A, DEFM, SAVE, SAVE A,
LOAD, LOAD A, PUT, GET, VER

®Program functions
" KEY, CSR, LEN, MID, VAL

uCalculation range '
+1 x 107" to +9.999999999 x 10% and O (internal calculation uses 12 mantissa
positions}

+

®Program system
Stored system

sProgram language
BASIC

sNumber of steps
Maximum 544 steps (maximum 1,568 steps when optional RAM pack is loaded)

sProgram capacity .
Maximum 10 programs (PQ through P9) :
sNumber of memories i
Standard 26, expandable to 94 (maximum 222 memories when optional RAM pack is

loaded) and exclusive character variable ($)

sNumber of stacks
Subroutine — 8 levels
FOR*NEXT loop — 4 levels
Numerical value — 6 levels
Calculation elements — 12 levels

®Display system and contents
10 mantissa positions (including minus sign) or 8 mantissa positions (7 positions for
negative number) and 2 exponential positions. Also, display of respective conditions
such as EXT, (8], RUN, WRT, DEG, RAD, GRA, TR, PRT, STOP
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s Display elements
12-position dot matrix display (liquid crystal)

- mMain components
C-MOS VLSI and others

sPower supply
2 lithium batteries (CR2032)

BPower consumption
Maximum 0.02 W

®Battery life
Mainframe only — approximately 360 hours (Continuous use)

s Auto power-off
Power is turned off automatically approximately 7 minutes after last operation.

-8 Ambient temperature range
0°C to 40°C (32°F to 104°F)

aDimensions
9.8H x 165W x 71mmD (3/8"H x 6-1/2"'W x 2-3/4"D)

aWeight
116 g (4.1 oz) including batteries

‘GUIDELINES LAID DOWN BY FCC RULES FOR USE OF THE UNIT IN THE US.A.
{not applicable to other areas).

This equipment generates and uses radio frequency energy and if not installed and used properly, that is, in
. strict accordance with the manufacturer’s instructions, may cause interference to radio and television
reception. It has been type tested and found to comply with the timits for a Class B computing device in
accordance with the specifications in Subpart J of Part 15 of FCC Rules, which are designed to provide
reasonable protection against such interference in a residential installation. However, there is no guarantee
that interference will not occur in a particular installation. |f this equipment does cause interference to
radio or television reception, which can be determined by turning the equipment off and on, the user is
encouraged to try 10 correct the interference by one or more of the following measures:

. reorient the receiving antenna

. relowte'\he,ggpputer with respect to the receiver

.. move the computer away from the receiver
... plug the computer into a ditferent outlet so that computer and receiver are on different branch
circuits.

If necessary, the user should consult the dealer or an experienced radio/television technician for additional
suggestions. The user may find the following bocklet prepared by the Federal Communications Commission
helpful: “How to Identify and Resolve Radio-TV Interference Problems’. This booklet is availabte from the
US Government Printing Office, Washington, D.C., 20402, Stock No. 004-000-00345-4.
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