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Dear Customer, 
Congratulations on your purchase of the most advanced electronic calculator. 
This is a scientific calculator equipped with a 127-step program function with 
a special " Magnetic Card" that makes repeat and complex calcu lations easy 
and trou ble-free_ This program function is in addition to such big features as 
one-touch function keys that allow you to easily perform mixed calculations 
in the four arithmetic of,erations, an independent memory, 10 constant mem­
ories and 100-digit (lOt 9) calculation capacity_ 
This scientific calculator realizes a t rue "Card Program System" by storing 
programs in the "Magnetic Card" , from which they can be t ransferred to the 
calculator _ 
No special training is required to utilize the full features of this calculator but 
we suggest that you' study this instruction manual carefully to become familiar 
with the many abilities of this calculator. This manual was written to assist you 
in understanding the various control keys and funct ions of the calculator 
through simple examples and their applications. 
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This calculator operates on either dry batteries or AC with the use of the AC 
ADAPTOR. 

DRY BATTERY OPERATION 
With four AA size Alkaline dry batteries (AM·3) it operates appro ximately 
12 hours continuously . 
When battery power decreases, the display will disappear suddenly. Batteries 
should at this time be renewed . 
To change batteries, put the power switch off first . Slide open the battery cover 
and replace batteries. 

AC OPERATION 
If you are in a 117V area, for instance, use a 117V AC ADAPTOR. When you 
use an AC ADAPTOR of a different voltage, it may cause damage to both the 
AC ADAPTOR and calculator. Plug the applicable AC ADAPTOR (100, 117, 
220 or 240V) into the AC outlet and the cord into the calculator. When 
plugged in, battery power supply stops automatically, so battery power is not 
wasted. . 

• USE OF THIS CALCULATOR WITH A MAINS ADAPTOR OTHER THAN 
THE CASIO MAINS ADAPTOR, INVALIDATES THE GUARANTEE. 

A:b-4IbO 
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In Part 1 we will explain the functions of the calculator, excluding the pro­
gram function, and the method of operation. That is, in this part, we will 
exp1ain only what is necessary for manual calculating. 

1- 1. ttEVBOARD 

111---+ 

112) (221--+ 

(23) (24) 

( 1 511161117~---+ 

(ll l-- - HlI-­

(10 )---+tIf­

2 

(1 

(13)-- -+ 

(5) (61 ) 

-1-------<1261 (27) (28) 

H:Zl ) (18) (19) (20) 



(1) POWER SWITCH : 
Move the switch to the right and "0." appears to show the calculator is ready 
for use. 

PROGR A M CARD , .. . 
MAUA.l CONP WRITE READ f\EC~ECK 

(2) T Olif - ='J PROGRAM SWITCH: 
When performing manual ca lculations, set the program switch to the 
"MANUAL" position . 

RAD OEG G RAD 
"") I ( 

(3) I 08 I ANGULAR MODE SELECTOR: 
By setting the selector either at "RAD" (Radian), "DEG" (Degree) o r "GRAD" 
(Grade) position , t rigonometric (or inverse trigonometric) functions can be 
performed based on the angular measu rement indicated by the selector. 
(4) I o. I READ- OUT : 
Shows each entry and result, whether in the regu lar 10 digit display or in 
scientific notation, through a green digitron tube, suppressing unnecessary O's 
(zeroes) . 
In some calculations, the "-" sign appears momentarily while complicated 
formu las are being processed. So do not enter numerals or press the function 
keys until the previpus answers are displayed. 
The data memory numbers are displayed in t he upper digit along with the 
lighting of the ENT lamp (When values are stored in the memory) and the ANS 
lamp (When values are read out) . The ENT lamp is indicated by (DID and the 
ANS lamp by (AIlS) in this manual. 

(5 ) [Q)- ~ 8 NUMERAL & DECIMAL POINT KEYS : 
Enters numerals. For decimal places, use the 8 key in its logical sequence. 

(6) Wil ENTER EXPONENT KEY : 
Enter the exponent of ten up to 10±99 . To enter 2 .56 x 1045

, operate 
(gJO~lIDa:m@~ . 
(7) Cl , C1 , ~ , ~ , a FUNCTION COMMAND AND 

RESULT KEYS: 
Press the numeral and function command keys in the same logical sequence 
and the S key obtains the answer. 

(8 ) Ii:IJ DATA INPUT KEY: 
Press to store displayed number in a data memory. To store 12.3 in data 
memory number 3, for example, press @J ~ 8 @] 1l:II @] . 

(9 ) Lt\1 DATA OUTPUT KEY: 
Press to display the number stored in a data memory. To display the contents 
of data memory number 9, for example, press I!:i1 ~ . 
• There are 10 data memo ries : 1-9 and O. 
The contents do not change until a new entry is mad e. 

(10) I:l:I MEMORY PLUS KEY: 
Transfers the number displayed into the memo ry positively. Obtains answers 
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in fou r f unctions and N-th power calculation, and automatically accumulates 
them into the memory positively. 
(11) ~ MEMORY RECALL KEY: 
Recalls contents of the memory without clearing the same. 

(12) ~ MEMORY CLEAR KEY : 
Clears contents of the memory. 
(13) ~ ALL CLEAR KEY: 
Clears the entire machine except the independent memory and data memories, 
and re leases an overflow check. 
(14) @ CLEAR KEY: 
Clears keyboard entry for correction (including entries in scientific notation), 
and also clears answers of funct ions while performing mixed calculations. 
Function command keys (+, -, x, 7 , xY) can be interc!1anged and the last 
function key depressed is effective. 
(15) ~ SIGN CHANGE KEY : 
Changes the sign of the number displayed f rom plus to minus and vice versa. 
(16) @ Pi KEY: 
Enters the circular constant in 10 digits (3. 141 592653). 
(17) El SEXAGESIMAL ~ DECIMAL CONVERSION KEY : 
Converts t he sexagesimal figure to the decimal scale . 
(18) ~ SINE KEY : 
Obtains the sign fo r the angle on display. 
(19) I§J COSINIE KEY: 
Obtains the cosine for the ang le on display. 
(20) I§l TANGENT KEY: 
Obtains the tangent for the angle on display . 
(21) ~ ARC KEY: 
Performs inverse tr igonometric functions in combination with the @, §I or 
[§J key. 

(22) ~ RECIPROCAL KEY: 
Obta ins the reciprocal of the number displayed. 
(23) I£] SQUARE ROOT KEY: 
Obtains t he square root of the number d isplayed. 
(24) ~ COMMON LOGARITHM KEY: 
Obta ins the common logarit hm of the number d isplayed. 
(25) ~ NATURAL LOGARITHM KEY : 
Obtains the natural logarithm of t he number displayed. 
(26) Ia EXPONENTIAL KEY: 
Raises the constant e (2.7182818 .. .. . ) to X powers. 

(27) ~ POWER RAISING KEY: 
Raises the base X to Y powers. 

4 



(28) ~ X POWER OF 10 KEV (INV ERSE LOG KEY): 
Raises the constant 10 to X powers. 

]-2. ~GYi C~ 
(1) SCIENTI FIC NOTATION 

1 - 1 .234567 1 99 1 
t I I I Y 

CD ~ Q) @ 

1 The minus (-) sign for mantissa. 
2 The mantissa. 
3 The minus (- ) sign for exponent. 
4 The exponent of ten . 

When the answer is more than 1 x 10' 0 or less than 1 x 10.2 , it is automatical· 
Iy shown by the scientific notation , 8 digit mantissa (7 negative digits) and' 
exponent of ten up to ±99. 
Entry can also be made in the form of scientific notation by using the 
(Enter Exponent) key . Note that the I1ill key does not work when the first 
entry (mantissa) is made exceeding 8 digits (7 digits, when the figure is nega· 
t ive) . 

EXAMPLE OPERATION READ-OUT 

(1 .23 x 10'O)+ (4 .56 X 10 ' ) 1 [J231!iil . 1.23 00 
= 1.23456 x 1010 10 1.23 10 

g 1.23 10 
4 [J56Ull! 4 .56 00 

7 4 .56 07 
a 1 .23456 10 

The answer is read : 1.23456 x 10' 0 = 12345600000 
Remark: " Regular entries are possible up to 10 d igits . 

No entry can be made above that even though the keys are 
pressed. 

'Exponent entries are possible only when the mantissa part is from 
1 to 8 digits (7 digits for negatives). 

' Whe n entries with 3 or more digits are made after depressing 
the lIE key, the final 2 digits becomes exponent. 

(2) OVERFLOW CHECK 
Overflow is indicated by an °E "sign and stops further calculations. 
To release the locked registers caused by the overflow check, depress the ~ 
key. 
Overflow occurs: 
1) When an answer or accumulated total in the memory becomes more than 

1 x 10100
• 
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2) When the function ca lcu lations are performed on a number exceeding their 
input range. 

Remarks: The content of the memory is protected against overflow and the 
total accumulated so far is recalled by the t::iil key after the over· 
flow check is released by the @ key. . 

• There is no need to depress the @ or [9 key pr ior to starting each new 
calculation. 

• A negat ive figure is displayed with a minus (-) sign on the left of the f igure. 

EXAMPLE OPERATION 

(12 + 3 - 45.6) x 89 .;- 7 12~3El45 D6f389iffi7El1 
= - 389.0571 4 28 ..... 
963 x (56 - 23) = 3 1779 56~23~963a 

12369 x 7532 x 74 103·. 
6 .9036806 x 10" 12369E:!l7532f374103ieJ 
(= 6903680600000) 
1.23 .;- 56 .;- 78.9 .. 1 023iffi56~780ge 

2 .7838 1 3 1 x 10 - ' 
(= 0 .00027838 13 1 ) 
(7.9 x 1058)';-(4 .6 x 10 74

) X 
(1.3 xl 0 23) = 7 091iiil56~406@74 
223260.8695.. .. f3 103@23El1 

READ-OUT 

-389.0571428 

31779. 

6.9036806 12 

2 .7838 1 3 1 - 04 

223260.8695 

• The f%l key changes the sign of displayed number from plus to minus (or 
vice versa). To enter the negative exponent. use the f%l key befo re or after 
entering the exponent. 

(- 9) X2 .6 - (- 1 2 .3) = - 11.1 
91ElCi2 0 6 Gl1 2 0 3 &;] a - 1 1. 1 

1(4.5 xl 0 6 ) + (-7 .8 Xl OS)\ x (1 .2 Xl 0-19
) x (- 2.3 x 1 0 - Z6) 

· . - 1 .02672 x1 0-36 4051!!!!6 fi}\708&;]lIE5f3 r,- --3= 7=2=0=0 =0=O-'. 
1021iB191ElE3203&;]1l926IEla . - 1.02672-38 

ENTRY ~ D ( a . ~ f:3I or ~ ~ )ENTRY ~ ..... obtains answer. 

LI ________________ ~<- To be set as a constant. 
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• To renew the constant, follow the operation step as above. 

EXAMPllE 

3 + 2.3=5.3 
6 + 2 .3 = 8 .3 

7-5.6 = 1 .4 
(- 4.5) - 5 .6 = -1 0. 1 
2.3 x 12=27.6 
(- 9) x 12 = - 1 08 
74 -7- 2 .5 = 29.6 
85.2 -7- 2 .5=34.08 
17+17+17+17 = 6.8 

1 .7'= 2 .89 
1.7 3 =4.913 
1.7 4 =8.3521 

1 
4 = 0.25 

1 
4,=0.0625 

OPERATION 

203g}100e 
6 91 

5 0 61:il§7 Ei! 
405 ~Ei! 

12~.:u03Ei 
9~a 

20~jgj74a 

850291 
107~~e 

Ell 
a 

READ-OUT 

5 .3 
8 .3 . 
1.4 

-10.1 
27 .6 

- 108. 
29.6 

34.08 
3.4 
5 .1 
6 .8 

2.89 
4.913 

8 .3521 
1. 

0 .25 
0.0625 

* Reciproca I 
capability. 

calculations can be performed by the use of the constant 

56 
4 x (2+3) = 2.8 2 D 3 l34C!1G 

5691 
20. 
2 .8 

1- 5. MEMORY CAlCULATION 
This calculator is equ ipped with one independent memory, using CD and em , 
as well as 10 data memories using Il:II and 1l3. 

(1) CALCULATION USING THE INDEPENDENT MEMORY 
~ ENTRY t:J ( GI , D ,or ~ ) ENTRY CD .... Obtains answer and auto­

matically accumulates it 
into the memory posi · 
tively. 

!:IiI.... Recalls the accumulated 
total in the memory. 

L _____________ ~ Clears contents of the memory. 
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• To accumulate a number into the memory negatively, change the sign from 
plus to minus by the [gJ key prior to depressing the ~ key. 

• Be sure to depress the I@ key prior to starting a memory calculation. 

EXAMPLE OPERATION READ-OUT 

852 x 147 = 125244 1@852 E31471:!l 125244. 
- )789 X 654 = 5 16006 789E3654~t'D -516006. 

-390762 I:!il - 390762. 
70 + 40+1 00=2 10 1@70~40~1 OO Cll 210. 

+ )80- 5 + 20 = 95 80 5 irrl 201ll 95 . 
305 L'l1J 305. 

4 .5 x1 2 = 54 ~.1 2E3l:i4 0 5 Cll 54 . 
- )5.6 X1 2 = 67 .2 506~1:il - 67 .2 
+ )6.4 X 12 = 76.8 6 0 4 C1l 76 .8 

63 .6 C!:I 63.6 

• The ~ key also works to transfer a number displayed, whether entry or 
result, to the memory positively as many til]1es,as the I::I:l key is depressed. 

7+ 7 - 7+ (2 X 3) + (2 x 3) = 19 
~ 7 CD!:D@ 1:!l 2 E3 3 t'Jl t:tll:lil 19 

(2) CALCULATION USING THE DATA MEMORIES 
• There are 10 data memories: 1-9 and O. Data and answers can be freely 

stored in any of these. 
• Norma lly, displayed number is stored in the memory. 

When a new number is entered into the memory, the previous number 
stored is cleared automatica ll y and the new number is stored . 

• When a number is put into a data memory the memory number and the"ENT" 
lamp light: when a number is recalled from the memory, the memory 
number and the" ANS" lamp light. 

EXAMPLE OPERATION READ-OUT 

193.2 + 23 = 8 .4 193021i:1ll1l <mJ1 193.2 
193 .2~28= 6 .9 e!23a 8 .4 
193 . 2~42=4 . 6 !il[1J @ 1 193.2 

~28a 6.9 
1l3[1J~42a 4.6 
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EXAMPLE OPERATION 

( 1 x 8 + 1 ) X 1 2345679 = 1 1 1 1 1 1 1 1 1 
(2 X 8+2) X 12345679=222222222 
(3 x 8+3) x 12345679=333333333 

1ImGJ£381l:!!21::lIl:!lGJf.31 2345 6 7 9 1l:!1 @l e 
21l:il GJ f.3 E!l1ID ~ rJ:l ffl £31l:!l @la 
31i:i1 GJ f.31l:!l1ID D t1:ll ffl £3 E!3 @l EI 

9 x 6+3 
(7 - 2) x 8 = 1.425 9 Ci 6 1lJ13 e Il:!I ffl 

7 c=l2 &J8B Il:IIIID 
E!3fflGlItlIIDEI 

(2 + 3) x (9 - 5) - (8 x 6) + (7 -7- 4) = - 26.25 
2D 3EJllllffl9gfj5BIl:!I1ID8E36Btm@l71:l14(!9<:D 

t1:llGJE3Il:!l@~E9@]DCIlIa 

1- 6. FUNCTIO,f4 CAlCULATION 

READ-OUT 

111111111 
222222222. . 
333333333. 

<!iID 1 57. 
<!iID2 40. 

1.425 

- 26.25 

Th is calculator computes various specific functions at one touch, independent 
of basic arithmetic calculations. 
• The maximum effective number of digits for functions is 8. Output ac· 

curacy is ± 1 in the 8th digit (±1 in the 7th digit for xY). 
The effective number of digits for lD , Iffi and EI is 10. 

(1) SEXAGESIMAL ---')0-)0- DECIMAL CONVERSION 
The EI key converts the sexagesimal figure (Degree, M·inute and Second) to 
decimal sca le. 

EXAMPLE OPERATION READ-OUT 

63"52'41 "= 63.87805555 ... .' 63852EJ4 18 63 .87805555 

(2) TRIGONOMETRIC FUNCTION 
The @!iJ , §J and ~ keys obtain each trigonometric value of the entry, In 
case the degree is given on the sexagesimal scale, it is necessary to convert the 
figure to the decimal scale before performing the trigonometric functions, 
Input range: sinxloosxl tanx; I x I s 1440° (81Trad, 1600 gra) 

EXAMPLE 

s;n63'52 '41" 
=0.89785901 

OPERATION 

"OEG" 638.52841El~ 

"RAO" @£)1lliI 3B~ 

READ-OUT 

0 .89785901 

0.5 
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E){AMPlE OPERATION READ-OUT 

tan(-35gra)=-0.61280079 
"GRA" 35~1§] -0.61280079 

2sin45'x cos65' = 0 .59 76724 73 
" DEG " 2~45liB~65§Ja 0.597672473 I 

(3) INVERSE TRIGONOMETRIC FUNCTION 
T he ~ key performs each inverse trigonometr ic f unction in combination with 
the ~ • ~ or [§) key, 
Input range: sin' l X / cos ' I X; I x I :5:1 

tan' lx ; I X I < 1 X 10 1 00 

E){AMPLE OPERATION 

sin '0.5= 30' "OEG" 05§]~ 

./2 rr 
c05- ' 2 =0.785398 16 rad (" . 4'rad) 

"RAO" 2~1:22 Ei §]§) 

ii:'lIZrlEil 
tan - ' 0 .6128= 31 .4 99967' ( '. 31 '30') 

"OEG" 0 6128§]1§] 
31 t360Eli 

5in- 'O.8 - cos- 'O. 7 = 7.557 1 06' 
"OEG" 08§lliBfiil0 7§]§JS 

(4) LOGARiTHMS 

READ-OUT 

30 . 

0 .78539816 
0 .249999998 

31.499967 
29.99802 

7.557106 

T he ~ key obtains the common logarithms of the number d isplayed. 
The ~ key obt ains the natural lo§ar ithms of the number d isplayed, 
Input range: 0 < X < 1 X 101 

0 

EXAMPLE OPERATION ' 

10~J123 = log,o 123 = 2 .089905 1 1 23~ 
In90= log. 90 = 4 .4998097 90~ 

log 4 56 71n 4 56 = 0 .434 294475 
(@456Cl~G1I:1i1~a 

(5) EXPONENTIATIONS 
The ~ key raises the constant 10 to X powers, 
The ~ key ra ises the constant e (base) to X powers, 
In another words, t his is to obtain anti log_ X , 

READ-OUT 

2 .0899051 
4 .4998097 

0.434 294475 I 

The I!!I key raises x t o y powers, T he number displayed when t he I!!I key is 

10 



used, is an intermed iate resu lt. 
Input range: lOx; I X 1< 100 

eX Ixl~230 

xy ; O<X<lx lO
IOO 

EXAMPLE OPERATION 

10'23= 16 .982437 1023~ 

e 45 = 90.017131 405ia 
2 .3 56 = 1 06.09035 20 3~5 06a 

(78-23)- '2= 1.305 111 8 xl 0 - 2' 78rgj23~121f,Je 

4 2.5= 32 205~~a 
0 .162 ' = 0.01024 016Ei1 
5 .76 2 5= 79 .62624 5 0 769 
3'2 + e,0=553467 .466 3~12~ioiaa 

(6) SQUARE ROOT & RECIPROCALS 

READ-OUT 

16.982437 
90.017131 
106.09035 

1.3051118 - 21 
32 . 

0 .01024 
79 .62624 

553467.466 

The ~ key extracts the square root of the number displayed. 
The I@ key obtains the reciprocal of the number displayed. 
Input range: r; 0 :::oX < 1 x 10' 00 

l/x; Ixl<l x 10100 x:j:O 

EXAMPLE OPERATION READ.QUT 

./2+ /3= 3 .146264369 2~309 3 .146264369 I 
1 

= 0 .1875 I 5 D 31ffi El iffi 0.1875 I 5 + -
3 , 

;';123=1237 1.9886478 I 23~71ffi9 1.9886478 
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Program calculation is explained in Part 2. Whether or not a program 
is convenient is determined by the program content. Since programming is all 
based on theory. perfect understanding of the bas ic pr inciples allows better 
programming and more efficient use of this calculator. 
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PROGRAM CARP 
tlAljUAl. cOMP WR'nE ROO RECORD EJlEc~ 

(1) PROGRAM SWITCH ' 1 'm"" r=''->' I 
MANUAL (Manual mode) .. . Set to this position for manual calculations where 

a program is not used. This position will be 
indicated by < MANUAL> in this instruction 
manual. 

COMP (Compute mode) ... Set to this position to perform calculations using 
a program. 
Indicated by <COMP>. 

WR ITE (Write mode) .... .. .. Set to this position when storing a program in the 
calculator, or to check a stored program. 
Indicated by <WR ITE>. 

Note: When the ~ or ~ key is depressed immediately after the pro· 
gram switch position is changed, 0.0000 . . . . way appear in the 
read-out. Subsequent calculations, however, can be made correctly. 

(2 ) READ-OUT : 
1st read-out part 2nd read<>ut part 

I \J "-, -, -, - , -, . , '.' ,- , . ,., - ,-, S I C :, I.e .:, , .:, " 
, .:, 

e ., ~ 

ENT ANS ERROR 

• 1st read-out part . .... the first 3 digits of the read-out display program 
step numbers or data memory number. 

• 2nd read-out part ..... displays entries, answers, or the program contents 
as code number or values. "-" also lights in the first column when the 
calculator is calculating. 

• ENT (entry) lamp .. . .. This lamp lights together with the display of the 
memory number when waiting the input of program data. Indicated by 
(@ 

• ANS (answer) lamp . . .. _ This lamp lights together with the memory 
number when an answer to a program calculation is displayed. Indicated by@. 

• The operation of the angular mode selector is the same as for manual 
ca lculations. 

(3) OPE RATION KEYS : 
The numeral and decimal point keys ( ff) - ~ , IQJ , 8 ), CQmmand keys 
( D , CI , f.3 , (gil , a , ~, rm ) and function calculation keys 
( 0 , I§l , ~ , ~ , ~ , ~ , ~, ~ , §] , ~, I are used in the 
<WR ITE> mode to write program into the ca lculator. In the <COMP> 
mode, they work to give the respective calculation commands. 

Il:!! DATA ENTRY KEY : 
<WR ITE> mode .... . Use to write in data input messages. 
<COMP> mode . . . . . Use to advance the program by the operation Data 1m . 
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~ ANSWER KEY: 
<WR ITE> mode ..... Use to write in answer display messages. 
< COMP> mode . .. .. Use after reading out an answer to advance the 

pro,gram. 
~ MEMORY ALL CLEAR KEY (~) : 

<WR ITE> mode . . . . . Use to write in a clear command for the 10 data 
memories and I·memory. 

<COMP> mode . .... Clears 10 data memories and I·memory. 
It works as independent memory clear (MC) on ly in the <MANUAL> 
mode. 

I6OTol GOTO KEY ( ~ ) : 
<WR ITE> mode .. ... Use to write in unconditional jump commands. 
<COMP> mode , .... Works as ~ (reciprocal key). 

~ SUBROUTINE KEY: 
<WRITE> mode . .. . . Use to write in subroutine programs. 
< COMP> mode . . .. . No command. 

IillI STATEMENT NUMBER KEY: 
<WR ITE> mode. , . . ,Use to write in the address to which both con­

ditional and unconditional jumps are made, 
<COMP> mode .. . .. No command. 

ED MESSAGE END KEY: 
<WR ITE> mode ... . . Use to divide formulas and messages In pro-

grammlng. 
<COMP> mode .... . No command. 

@ MANUAL JUMP KEY: 
<WR lTD mode ; . . , . Use to write in MJ commands in programs. 
<COMP> mode: . ... Use during execut ion of a program to make a 

jump at the MJ position in the program. 
~ CHECK KEY ( ~ STA RT KEY ) : 

<WRITE> mode .. _ .. Use when advancing a written program ahead 1 
step (called program check). Shown as ~ in 
this manual. 

<COMP> mode .. . .. Use to start a program calculation (to read the 
program from the f irst step) . Shown as I!!l. in 
this manual. 

[g] CONSTANT WRITE-IN KEY ( @ ) : 
<WRITE> mode . ... . Use to write in constants in a program_ 
<COMP> mode . . . . _Works as a ~ (Pi) key. 

~ IF KEY( EJ ) : 
<WRITE> mode .. _ . . Use to write in conditional jump commands. 
<COMP> mode . . _ . . Works as a rg (Sexagesimal --io decimal conver­

sion key.) , 
IT! INDIRECT KEY (~) : 
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<caMP> mode .. ... No command 
~ INDIRECT MEMORY KEY (~) : 

<WR ITE> mode .. .. . Use to write' in the command to indirectly ad­
dress the values stored in the I-memory during 
calculation. 

<CaMP> mode .. . .. No command. 
It works as t:!iI (Independent memory recall) only In <MANUAL> 
mode. 

[§ CLEAR . KEY: 
<WR ITE> mode ... .. Use to back up a written program one step and 

clear. 
< CaMP> mode ..... Use to clear displayed data or answers. 

~ A LL CLEAR KEY: 
<WR ITE> mode . .... Use to erase a written program. 
< CaMP> mode ... .. Use when desired to stop a program calculation. 

2- 2. Hn n &l HIES 
(fOR USE wm~ PROG~~~ C~lCMUTIOOO~) 

Arithmetic operat ions register 

Function calculations register 

Independent memory 1 

Data memory 1 
I 

Data memory 9 10 

Date memory 0 

I-memory 1 

Program memory (127 steps) 

· . .... . can not be used In program 
calculations 

· . . _ . . . for storing data and answers 
during calculations 

· .. .... for indirect address indication, 
only 1 digit (1--9, 0) can be 
stored . 

2- 3. PROGRA SUPS &~D CO D CODES 
When the program switch is set at <WR ITE> position, step numbers and 
command codes are displayed to indicate what step up a program is being 
written in or during check to indicate what step belongs to what command. etc. 
• Step number . .. . . Displayed in the 1 st read-out part. 

Steps are normally counted using one key for each step. 
• Command code ... Three steps are displayed simultaneously in the 2nd 

read-out part. 
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Command codes are written below the command keys 
and consist of symbols (I, ~, L, E) and numerals 
(1-9, 0). 
For example: 

037 E2 

Step No. Seoond previous 
command 

Previous Displayed 
command command step 

• T he steps for using a program to make a calcu lation are as follows. 

(1) Investigate the problem and determine the formula to be used . 
(2) Make a program for the formula (Programming). 
(3) Store the program in the calculator (Writing in) . 
(4) Use the stored program to make the calculation (Program calcu lation). 

EXAMPLE: To find the surface area and volume of a regular octahedron 
with 10 cm sides. With 7 cm sides? 
With 15 cm sides? 

a 
'"'--

J 

Length of 
side (a) 

10cm 

7 

15 

Surface area (s) Volume(v) 

(346.4101614) cm' (471.4045206) cm 3 

(169.740979) (161.6917505) 

(779.4228631) (1590 .990256) 

(1) Formula: S!,Irface area = S; Volume = V; Length of side = a. 

(2) 

16 

Therefore, 

Programming: 
a. Each item of the formula will correspond to data memory number 

CD-®,@. 
Surface area S in memory(j) 
Volume V in memory(i) 
Length of one side a in memory(j); therefore 

S = 2 J'J a' becomes(j)= 2 x J'J xQ}xQ}; 

and, V =l:L a3 becomes(i)= J'l7 3 xQ}xQ}x@. 
3 



These fo rmulas can be used without change in the program, except that K 
must be placed before the constants 2 and 3 stored . Consequently, the 
program will be : 

1 = K2 x K3-1x 3 x 3 : 
( CD (S) is the constant 2 multipl ied by t he square root of 3 and this 
multiplied twice by@(a) .) 
2 = K2-1';' K3 x 3 x 3 x 3 : 
((l)(V) is the square root of the constant 2 divided by the constant 3 and 
this multiplied by@(a) three times.) 

b. The data to be input into the formula are : 
the length of one side a, so write: 
ENT 3 : (input is@(a).) 

• " ENT n1 : n2 : ••• " are called data input message (ENT message). 

c. Which are the answers to the calculations? 
The answers are S (surface area) and V (volume) so write : 

ANS 1 : 2 : (answers are(j)(S) and(l)(V) .) 
• "ANS n1 : n2 : . . " are answer display messages (ANS messages). 

The basic programming sequence is: 
1. E NT message 
2. Calculation formula 
3. ANS message. 

When we place the above programs In correct sequence for programming 
we get : 

ENT 3 : 
1 = K 2 x K 3-1 x 3 x 3 : 
2 = K 2 -1.;. K 3 x 3 x 3 x 3 : 
ANS 1 : 2 : 

(3) Writing in programs : 

To write a program into the calculator: 
1. Set the program switch at <WR ITE>. 
2. Key·in the program in correct sequence. 
(To erase a previously stored program, press ~ after setting at 
<WRITE>.) 

OPERATION READ-OUT REMARK 
Program switch 0·1 
at <WRITE> ~ 000 I (Progarm clear, 0 displayed). 

[l:II 001 E2 I (Step No.1 , c:D ) 

~ 002 E2 3 I (Step No .2, value 3) 

CD 003 E2 3 r5 I (Step No.3, CD ) 
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OPERATION READ-OUT REMARK 

00 1 004 3 rs 1 (Step No.4, value 1) 

a[ OOS rs 1 EO [ (Step No.S, Ell ) 
@I 006 1 EO L2 [ (Step No.6, @ ) 
[gJ1 007 EO L 2 2 [ (Step No.7, value 2) 
~ [ 008 L2 2 ES I (Step No.B, ~ ) 
@ [ 009 2 ES L2 [ (Step No.9, @ ) 
@I I 010 ES .L2 3 [ (Step No.l0, value 3) 

0 011 L2 3 1-1 [ (Step No .11 , 0 ) 
&'lI 012 3 1- 1 ES ! (Step No.12, E3 ) 
@I 013 1-1 ES 3 1 (Step No.13, value 3) 

£3 014 ES 3 ES (Step No.14, f3 ) 
@I 01S 3 ES 3 (Step No.1S, value 3) 

GJ 016 ES 3 rs (Step No.16, GJ ) 

~ 017 3 fS 2 (Step No.17, value 2) 

Ell 018 rs 2 EO (Step No.1B, Ell ) 
@ 019 2 EO L2 (Step No .19, @ ) 

~ 020 EO L2~ 2 (Step No.20, value 2) 

01 021 L2 2 I- 1 (Step No.21, 0 ) 
~[ 022 2 I- 1 E6 (Step No.22, Ii:lI ) 
@ I 023 I- 1 E6 L2 (Step No.23, @ ) 
@I I 024 E6 L2 3J (Step No.24, value 3) 

£31 02S L2 3 ES [ (Step No.25, f:J ) 
@I 1 026 3 ES 3[ (Step No.26, value 3) 

£3 1 027 ES 3 ES 1 (Step No.27, f.3 ) 
@I 028 3 ES 31 (Step No .2B, value 3) 

E:lI 029 ES 3 ES [ (Step No .29, 13 1 
@] 030 3 ES 3 1 (Step No.3D, value 31 

GJ 031 ES 3 r S 1 (Step No.31, GJ ) 

~ I 032 3 rs E 3] (Step No.32, I.l:il I 

00 [ 033 rs E3 1 [ (Step No.33, value 11 

GJ I 034 E3 1 r 5 1 (Step No.34, GJ ) 
[gJ1 035 1 rs 2 1 (Step No.3S, value 21 

GJ I 036 rs 2 r 5 1 (Step No.36, GJ ) 

Th is completes the programming . 
• I n the <WR ITE> mode, each time a key is pressed, that command is stored 

in the memory as a program. The number of step and the code number 
of the command written in, together with the code number of the previous 
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two commands, are displayed simultaneously in the read-ou t. 

(4) Program calculat ion : 

To perform a calculation using the program: 
1. Set the program switch at <COMP> position. 

(When using a program including trigonometric or inverse trigonometric 
functions you must also set the angular mode selector as required.) 

2. Press the ~ key. 
3. When the WJ lamp lights, input the required data for the indicated 

memory number and press Iiiij . 
4. The answer is displayed by the memory number when the ~Iamp lights. 

(After reading out the answer, press f,i;jj or !iill to advance the program.) 
5. Press ~ if desired to repeat the program calculation . 
6. Press ~ to stop the program calculation . 

OPERATION READ-OUT REMARK 

Program switch ~ I ®J 3 o. 
at <COMP> ~ Memory~ (a) input 

101Iil 11: 346.4101614 I 

(To advance the 
Memory(j)(S) answer 

program) !!:ll I ~ 471.4045206 I 
(To repeat the Memory CV(V) answer 

calculation) ~ I @!)3 o. I (Memory ~ input) 
(If one side ~ 7cm) 71l:iJ I @1 169.740979 I (Memory (j) answer) 

Il:9 1@2 161.6917505 I (Memory (ll answer) 
~ I @D3 o. I 

(If one side ~ 1 5 Il:!l I @ 1 779.4228631 I 
15 cm) E!:!l 1@2 1590.990256 I 

(Program calculation ~ I o. I 
completed) 

• In program calculations, one advances in accordance with the lamps and the 
memory numbers displayed in the 1st read -out part to find the solution to 
the problem. The program can be advanced using either the WI or the C!:!l 
keys. 
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EXAMPLE: . To find the surface area and volume of a regular tetrahedron 
with sides 10cm long. If sides are 7.5cm? If sides are 20cm? 

length of Surface area(s) Volume(v) side (a ) 

-- 10 em (173.2050807) cm2 (117.851 1301) cm 3 

7.5 (97.42785789) (49.71844553) 
20 (692.8203228) (942.8090412) 

(1) Formula: Surface area = S; Volume = V; Length of side = a ; 
t herefo re , S = J3 a2 V = J2 a 3 

, 12 
(2) Programming: S in memory(D; V in memory@; a in memory@; 

t herefore, ENT 3 : 
1 = K3 J"x 3 x 3 : 
2= K2 J=: K 12 x 3 x 3 x 3: 
ANS 1 : 2 : 

This prog ram may be written into the calculator from the beginning but it 
closely resembles t he octahedron program on page 17 so that program can be 
revised if t he methods of program checking, erasing, correction, etc., are 
understood. 
(3) Program check and changes : 
Program check is recalling the program written into t he program memories to 
the display to confi rm the content s. Each time the @!l key is pressed in the 
<WR ITE> mode, t he step numbers and contents are d isplayed one at a time, 
just as when the program was written. 
The req uired steps are displayed in program check also to make use, erase or 
.change previously stored programs. 
If we compare the two programs: 
A. Erase t he 2nd item "K2 x" of the octahedron program . 
B. Change t he octa hedron program from the 3rd item "K2F+ K". 

OPERATION READ-OUT REMARK 

Program swit ch [ o. 
at <WRITE> ~ [ 001 E2 [ (Step NO.1, 1m ) 

~ [ 002 E2 3 [ (Step No.2, value 3) 
lC!!I 003 E2 3 r 5 [ (Step No.3, ITl ) 
lC!!I 004 3 r s =n (Step No.4, va lue 1) 
~ OOS rs 1 EO [ (Step No.5, a ) 
~ 006 1 EO lt2 (Step No.6, @ ) 

Erase this . 

20 



OPERATION READ-OUT REMARK 

[: 
005 r5 1 EO I 

Erase 1 step. t:Sack up the program with 19 . r 5 (GJ t 
006 1 EO 00 I displayed. 

L:.... Step No.6, no command 

~I 007 EO 00 2 I (Step No.7, value 2t 

~L 008 00 2 E5 1 (Step No.8, Ci t 

19 I 007 EO 00 2 I (Step backt 

Erase 2 steps. 
191 006 1 EO 00 1 (Step backt 

~ I 007 EO 00 00 1 (Step No.7, no commandt 

~I 008 00 00 00 I (Step No.8, no commandt 

1El, [g] and fclI commands that were in step 6, 7 and 8 are now erased . 
~ 1 009 00 00 L2 1 (Step No.9, @ t 
~ I 010 00 L2 3 I (Step No.l0, value 3t 

Next, advance the program to @ ~ ID ~ by depressing ~ . 
~I 022 2 I- 1 E6 1 (Step No.22, GI t 
~I 023 1-1 E6 L2 1 (Step No.23, IEl t 

Next, write n the changed section . 
[Il 024 E6 L2 1 1 (Step No.24, value 1 t 
[g) 025 L2 1 2 I (Step No.25, va lue 2t 

Ci 026 1 2 E 5 1 (Step No.26, C3I t 
@I 027 2 E5 3 1 (Step No.27, value 3t 

Cil 028 E5 3 Ep (Step No.28, t:lI t 
@I I 029 3 E5 3 (Step No.29, value 3t 

Ci I 030 E5 3 E5 (Step No.30, t:j t 
@II 031 3 E5 3 (Step No.31, value 3t 

GJI 032 E5 3 r5 (Step No.32, CJ t 

Il:!ll 033 3 r5 E3 (Step No.33, C:!l ) 
[Ill 034 r5 E3 1 1 (Step No.34, value 1 t 

GJI 035 E3 1 r 5 1 (Step No.35, CJ t 
[g) I 036 1 r5 2 I (Step No.36, value 2t 

GJ I 037 r5 2 r 5 I (Step No.37, CJ t 
I Look at the start of ~ I 038 2 r5 00 I (Step No.38, no command) 

the program) 
(Look at the start of ~ 039 r5 00 00 I (Step No.39, no commandt 

the program) 
No parts of the program are displayed as no 

command (OOt. 
This completes the changing of the program. 
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Making a program check: 
1. Set the program switch at <WRITE>. 
2. Each time ~ is depressed, step numbers and command codes are 

displayed for confirmation. (Steps containing no command are dis· 
played as "00" or blank.) 

* In order to make an addition to a program already written in, erase the 
command in the step where the addition is to be made and write in the 
new command by pressing the proper keys. Previous programs can be 
used when steps are erased or the number of steps is reduced but when 
the number of steps is increased the point from where the addition starts 
to the end must be written in again . 

HoVll to erase and change programs: 
1. Advance to the required step using program check. 
2. Display the command to be erased and press {g . 

(Using (g , at the time the program is backed up the command that 
leaves the display is erased and becomes no command.) 

3. Display the step just before tloe one to be changed and then write in 
the altered program. 

4. For corrections, display the step just before the one to be corrected 
and write in t he new command. 

• Program ca lculations except the message ( IF M = m : A : B : C : ) 
are not affected even if erased steps are in the middle of a program. 

(4) Program calculation 

OPERATION READ-OUT REMARK 
Program switch 
at <COMP> 

(T <> repeat the 
calculation) 

~ I (Memor~(a) input) 

101m ~l:::tt[J~tfgfl~:~1 (MemoryG)(s) answer) 
1!3 I (Memory(2)(V) answer) 
~ ;:1 ;;Ci!ID~3=======~O~. I (Memory(a)(a) input) 

The following is omited. 

ING RULES 
• There are basic programming rules. Calculations cannot be performed if 

these rules are not observed. 
1) Data input message (ENT message) 
() The format is Illi! ~ CJ @I CJ~ CJ ..... . 
S M" Ml , M3, etc., are memory numbers 1 ~ 9,0 and I, 1M. 
E> The sequence of memory numbers and I, 1M are not determined. 
o When inputting data into the memory, the previously stored values are 

erased and the new values entered. 

22 



2) Calculation message 
o The format is ~ Ell ~ 52) .. ... M. must be followed by Ell always (the 

answer memory number). Ie cannot be used more than once (1 = 2 = 3 x 
4 : etc.). 

o In function calculations, the function command must be written in after the 
function data memory number, as in ~ a~[!iii) GJ . 

o M., M2, etc., are the same as ENT messages . Constants can also be used 
after Ell . 

o Calculations are made from the left of a to the right, regardless of the 
importance of ii2l 1iii!! £:ll eli! in the calculation message and the answer is put 
into the memory before a . 
Example: When the memory contents are (2)= 10.1 ,~= 0.81, and@= 8, 
(10.1 + 0.81) x 8 - 10.1 is calculated on the formula 1 = 2 + 3 x 4 - 2: 
and the answer 77.18 is put into memory G). 

o ~ and function commands are calculated immediately and used in arith· 
metic operations. ( ~ is the same as an arithmetic operation.) 
Example: When memory contents are <D= 1000,@= 30, and@= 2 (with 
"OEG"), (sin 30° x log 1000)·2 is calculated on the formula 7 = 2 sin x 1 
log xy 4+/-: and the answer 0.444 ... is put into memory (1) . 

o The contents of the memories used in the calculation are not changed, 
excluding the memory to the left of e . 

o There is no limit to the length (number of steps) of a calculation message. 
(il Complex formulas can be broken down into several simpler formulas. 

Example: - j(AxB)+(CxO) A in memory<D 0 in memory@ 
x - B+O B in memory~ X in memory@ 

C in memory~ 
If we take: 
(AxB) in memory@ 
(CxO) in memor~ 
(B+O) in memor 
root in memory B 

Write 

5=1x2: 
6=3x4: 
7=2+4: 
8=5+677 : 
0=8,,: 

e Any number of constants can be used in one calculation message but one 
constant is limited to a 10·digit value. 
(When 1m is used, the mantissa is 8 digits and the exponent 2 digits.) 

(!) Constant calculations such as 1m ~ , &31 C3I can not be assembled in 
programs. 
When multiple calculation commands and function commands are assembled 
continuously, calculations are made in the same way as in manual 
calculations. 

3) Answer d isplay message 
e The format is ml ~ GJ ~ GJ @) GJ .... 
~ , ~, @) , etc., are the data memory numbers (G) -@,@) and 1M. 
(ANS I : is impossible.) 

e The sequence for getting the answer is not determined. 
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• Next, we will make actual use of the above rules in making a program. 

Example: In triangle mensuration, with a baseline of 50m, find the angles to 
points X, Y and Z. What are the distances in meters of PX, PY and PZ shown 
in the table below? 

Z Y X ,.. ... ,.. ~ 

I ..... ~ ... ~ 
, I.. .. 

• I ...... ... 

I I .... " x 
: " ...... :... \ . , ..... 
:/ a ·S" 

Baseline A- P 
l50ml 

(1) Formula: 

(3) Programming : 
ENT 1 : 2 : 3 : 
4 = K1 BO-2-3: 

Point 

X 
Y 

Z 

5 = 1x2 sin -;- 4 sin: 
ANS5 : 

~ 

Baseline A Angle a Angle ~ Distance x 
50m 4 1° 76° (36.815 .. . )m 

50 61 ° 32' 49° 25' (47.066 ... ) 
50 50°06'03" 37°53' (38.382 ... ) 

(2) Memory: Basel ine A in memory(D 
Angle a in memoryQ) 
Angle ~ in memory@ 
Ang Ie (180° --O!-~) in memory@ 
Distance x in memory@ 

ENT 1 : 
MJ 

ENT 2 : 3 : 
4 = Kl80-2-3: 
5 = 1 x2 sin -;- 4 sin: 
ANS 5: 

• In t his program it is necessary 
to input the baseline length for 
each calcualtion . 

Make in this way. 

(4) Program calculation : 

OPERATION 

Program switch at < COMP> 
uDEGJI 
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RAED-OUT REMARK 

~ I @i) 1 O.l (A input) 
50 1l:!l I @i) 2 ]f] (a input) 
41 [ljJ I @) 3 O. I (~ input) 
7 61l:i1 1@ 5 36.81561331 I (Distance PX) 

@ I @) 2 o· I (a input) 

~ Jump to the MJ of the program with this 
key. 



61 El32E) WI I 
49825ElIi:iI I I (Distance PY) 

~ I 
4 ~ is touched by error. 
~ I @>2 o. I 
4Ju·mp to MJ with memoryCf)as it is. 

50E)6El381l:!1 
378 538W1 (D istance PZ) 

(program calculation completed) @ 

* If the baseline changes input from the start with ~, and if the baseline is 
the same input from the angle using @. 

~ 
1. If @J is pressed when a program is stopped (with Coo), CIIII$)) while 

performing a calculation, a jump is made up to the written in @J 
(both backward and forward). 

2. When more than one@J are written in, the jump is made to the final 
one and the others are ignored. 

3. If @J is pressed when @J is not written into the program, the 
program will not operate correctly. 

2 - 8. PROGRAf!J YO FIND TOTALS CE) 
Example: There are several triangles, the lengths of the sides of which we 
know. Find the area of each triangle and the total area. 

Triangle Side a Sideb Side c AreaS 

A 12 m 15 m 19 m (89.977) m2 

B 19 18.5 25 ( 174.657) . 
C 25 14 21.3 (148.972) 

Total (413.607) 

(1) Formula: 
S = .J'""S""'( S""-a7"") ('""S---'-b7"")(=S----:-c) 

S=a+b+ c 
2 

(2) Memory: a in the memoryCf) S in the memory@ 
b in the memory~ (S - a) in the memor~ 
c in the memory@ (S-b) in the memory 8 
S in the memorV@ (S-c) in the memor 

values within the radical-+@ 

25 



• In programs for totaling we indicate the memory used for totaling by M and 
the totaled memory as m, so we get M ~ M + m:. 
This means that the M to which a new answer with m is added becomes a 
new M. 0 must always be placed before M. To make Minto 0, assemble 
as M ~ K 0.; or else use @ll. Thus, if we put the total area of the above 
calculation in memory@: 

(3) Programming : 

MAC 
ENT 1 : 2: 3 : 
o = 1 + 2 + 3 .;. K2 : 
9~0-1: 

8=0-2: 
7=0-3: 
6=Ox9x8x 7 ; 
4=6J: 
ANS 4 : 
5=5+ 4 : 
ANS5 : 

The program calculation with this program is : 
<COMP> ~ 

side (a) (i;il 
side (b) !l:i! 
side (e) !l:!l -+ 

(To get the total· !!l -+ 
ing program) 

(To calcuate the ~ 

Area d ispl ay 
Total area? 
(ANS 5 : to be read) 

following triangle) L,.. The first ~ is read and 
the total becomes O. 
(wrong program). 

Here we vary the program sequence and use ~ . 

26 

MAC 
MJ 

ENT 1 : 2 : 3: 
o = 1 + 2 + 3 .;. K2 : 
9=0-1 : 
8=0-2; 
7=0-3: 
6=Ox9x8x 7 : 
4 a 6J: 
5=5+4: 

ANS 4: 5 : 

The calculation using this program is : 
<COMP> ~ 

side (a) WI 
side (b)!m 
side (e) Il:!!-+ Area display 

[

When there is (Repeat 
One or the other following ~ .. . from 

triangle side (a) rm ) 

When giving Total 
total ANS -+ area 

• When calculating another group of triangle, 
~ 

I .. read @ll , 
and the total becomes O. 



How to perform totaling calculations 
1). Prepare memory M for use in totaling. M = M+m: or M = m+M: is 

used. (m is the data or answer memory.) 
2). This totaling use memory must be made 0 before starting the 

totaling. 
3). How to make the totaling memory O. 

a. Do not include a clear command in the program but press 
the ~ key before entering the first data of the calculation. 

b . A clear command such as ~ , etc., is included in the first part 
of the program and below the 2nd line ~ is not red. There 
are also methods using IMJI or lcoro) ( 10000) is explained below.). 

2 - 9. HO TO USE looro] ~nd ~ 
(u CO DITIONAL JM P) 

The program given above fo r finding the total surface area of triangles 
involves pressing ~ once for each triangle to make a jump to after ~ but, 
instead of pressing the key, if the ICOTOI command and ~ are programmed in 
front of the jump this can be done automatically without pressing @) each 
time. This is an unconditional jump. By adding memory numbers after IGOTOI 
and [n_1 up to 10 jumps can be programmed. 

o Altering the previous program . 

r-*ST#2: MAC 
ST# 1: ENT 1 :2:3: 

0=1+2+37K2: 
9=0-1 : 
8=0-2: 
7=0-3: 
6=Ox9x8x7: 
4=6,[ : 
5=5+4: 
ANS4: 

ToL -ge:7t - GOTO 1: 
totalMJ 

ANS 5: 
'----GOTO 2: 

• The calculation using this program is: 
< COMP> ~ 

side(a) Il:!I side(b) 1m side(c) WI --+ Area display 
(Repeat from 

(To advance the program) tl:!1 .. .. the input of 
side (a)) 

(When finding the total) ~ --+ Total area 
(Repeat from 

(To advance the program) ~ ... . the input of 
side (a)) 

• In this program calculation, press the keys in 
accordance with the indications of the d is­
played (lIlT), (am) lamps_ If the 8lI key is 
considered the total key , anyone can under­
stand the procedure and perform the calcula­
tions . 
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[GOTO) ~ 

1). By putting in GO TO N: a jump can be made to the program ST#N:. 
2) . N is a natural number from 1 to 9, o. 
3). GOTON :, and ST#N: can be added at any position in the program. 

A maximum of 10 jumps can be used in accordance with the N 
number. 

4). GOTO N1 : is effective no matter how many times used 
but ST#N1 : can only be used once. 
(When ST# N1: is used more than once, only the last is effective.) 

5) . When there is no ST# N1: to correspond to GOTO N1: the 
program calculation is stopped. 

2 - 10. HOW TO US[ ~ (C@~DITm U J ) 
Example: To calculate the square root of the quadratic equation ax1 + bx + c 

= O. The way the answer is shown will differ depending on the 
formula used. 

Problem 
Coefficient 

a b 

8x1 + 6x + 1 = 0 8 6 
2x' - 28x + 98 = 0 2 -28 
2X2 + 26x + 89 = 0 2 26 

1) Formula: 
-b±.Jf5 

x = 
2a 

D = b' -4ac 
2) Memory: 

Coefficient a) in memory CD 
b) in memory <2> 
c) in memory (l) 

Separate formula D in memory @ 
Answer (actual root) in memory @, @ 
Answer (compound root) in memory (f) 

Answer 
c 

1 (-0.25, -0.5) 
98 (7) 

89 (-6.5 ± 1.5;) 

Answer (imaginary root) ( real number part in memory <ID 
l imaginary number part in memory ® 

• The conditional jump is jumping to a different place in accordance with 
the conditions after comparing the size of the values. (j!J and I!§ are used . 
Conditional jump is IF M = m : A : B : C:. This compares M and. m; 
when M is less than m the jump is to ST#A; when M = m the jump is 
to ST#B; and when M is larger than m the jump is to ST#C. 
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(3) Programming : 

Memory ® <0 
(0 <0) 

Memory @ =0 
(0 - 01 

~ST#4: ENT 1 : 2 : 3: 

ST#1: 

4 ~ K4 x 1 x 3: (Calculation of 4ac) 
4 = 2 x 2 - 4: (b' - 4acl 
IF 4 = KO : 1 : 2: 3: Memory ® and constal)t 

o are compared; 

8 = 2+/- .;.K2 .;. , : 

9 =4+/_ J.;. K2.;.1: 
ANS 8: 9 : 

Jump to ST#l if ~ < 0 
Jump to ST#2 if 4 = 0 
Jump to ST#3 if 4 > 0 

I--E---GOTO 4 : 

ST#2: 7 = 2+/-';' K2 .;. 1 : 

ANS 7: 
I--E---GOTO 4: 

Memory @>O 
(0)0) ST#3: 5=2+/-+4J.;.K2.;.1: 

6=2+/--4J~K2';'1 : 

ANS 5: 6 : 
~--GOT04: 

(4) Program calculation: 

<COMP> ~ a em b 1m c Il:il e actual root if (~) 5, (~) 6 light. 
compound root if (JIG)7 light. 
imaginary root if (.\Hs)8, @)9 light. 

• In any case, the answer can be displayed merely by advancing the program. 
If advance is continued, a return is made to input of the coefficient al with 
1l:!I1. 

[!E) 
1. By programming IF M = m : A : B : C : , the place to which a jump is to 

be made can be made by comparing M and m. If M<m the jump is to 
ST#A; if M = m the jump is to ST#B; if M>m the jump is to ST#C. 

2. M and mare ctata memory numbers, I, I M and constant . A, Band Care 
natural numbers 1-9,0. If M becomes a negative number when m is 
a positive constant or I, program IF m = M : A : B : C :. 

3. When M;:;; m, A and B are the same values; when Ms m, Band Care 
the same values. A, Band C are written in . 

4. A, Band C can be the same as the ST# for GOTO. 
5. When calculations are performed without a jump destinat ion, the 

program calculation is stopped. 
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Example: There are 9 items from A to I. Data is input in sequence starting 
with A. While the data is stored it is also totaled. 

Item Data 

A 25.3 
B 63.7 
C 6.0 
D 57.9 
E 70 .6 
F 15.2 
G 50.8 
H 41.5 
I 32.1 

(1) Fo rmula : Omitted 
(2) llliemory' : A data in the memory ~ 

B data in the memory 2 
Cdata in the memory 3 , , , 
I data in the memory ® 
Data total in the memory @ 

(3) Programming: 
MAC (To get total) 

Total 363.1 

EIIlT 1: 2: 3: 4: 5: 
6:7:8:9: 
0= 1 +2+3+ 4 +5 

+ 6 + 7 + 8 + 9: 
ANS 0: 

This program is arranged in memories <D through ® so count is performed 
from 1. If the count number is made the same as the memory number it is 
simpler. The I-memory performs the count. The [@ command is used to 
employ the count number as the memory number. In other words, the number 
of the memory to be used is put into the I-memory and, during the calculation, 
§] is used instead of that number . 
For example, I = K5: 

1M = 2 x 3: is the same as 5 = 2 x 3: 
Or, with I = I + K1: the OJ memory counts 1 for each time the program is read 
Therefore, the previous program is written as : 

ST#1 : 
MAC 
1=I+ K1 : 
ENT 1M: 
0= 0 + 1M: 

4----GOTO 1: 
Total 
~ MJ ANSO: 
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o All memories, including OJ· ,cleared with ~ . 
e I = I + Kl : and (0 + 1) is put into the I-memory 
o Since 1 is in the I-memory, ENT 1M : is the same 

as E NT 1 : and 0 = 0 + 1M : is the same as 0 + 1 : 
o The 2nd time 1 is in the I-memory sO I = I +K1 : 

is put into the I-memory as (1 + 1) • 
o I is 2 so ENT 1M : is the same as NET 2 :. Also, 

o = 0 + 1M : is the same as 0 = 0 + 2 :. 
o The following is the same until ~ is pressed . 



CD and@) 
1. When the memory number of the memory to be used is put into 

the I memory, 1M can be used instead of that number. 
2. The I memory stores the natural numbers 1-9, O. For other values only 

the first digit is stored (1 if 10). 
3. When the calculator reads ENT I : , the ENT lamp and "E" light up on 

the 1st read-out part (this is not an error). 
4. The message ANS I : can not be programmed. 

2- 12. ~o~ 10 USE (~) SU B~OUll~[ . 
Exa mple: There are m parallel roads going east and west and n going north 
and south. In going from northeast corner A to southwest corner B how many 
roads will be used if the shortest path is taken? 

(m+n-2)! 
(1) Formula: Numbers to be assembled ; (m-1)!x(n-l)! 

(2) Memory: m in the (m-l)! 
memory <D 

in the (m+n-2) In the memory ® 
memory @ 

n in the (n-l)! 
memory (l) 

in the Answer in the memory ® 
memory @ 

r---,---,---~--_,~--,---~A 

B~ __ -L __ ~L-__ -L __ ~ ____ -L __ ~ 

(210 reads in this diagram) 

• This calculation IS normally performed as follows. 

® @ © @ 
m+n - 2 --+ Factorial calculation --+ m- 1 --+ Factorial calculation 
calculation of ® calculation of © 

® ® © 
n - 1 --+ Factorial calculation --+ Find the answer 
calculation of ® using @, @, ® 

-
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• The same calculation can be performed by making only the factorial 
calculations independent. 

® 
m + n - 2 calculation 

I 

I 
® 
m - 1 

f' f, -r-=--~--~, l 
calculation 'V' 

L.. _____ _ f---J I @ t 

© 

r------ f---t I Factorial calculation 

I : I n - 1 calculation 
~~r----------I I 

r====---- _ .J 
@ Use the respective 

answers to find the 
final answer 

As shown in this diagram, the flow ® .... @ .... © .... @ is called the main 
routine. Parts made indeiJendent, such as @, and used as required in the main 
routine are called subroutines. 
Program to find the factorial n! (n .... memory @, answer .... ® ) 

ENT 0 : (Data n in memory @ ) 
9 = K1 : (First enter 1 in the answer) 

,---+-ST#8: IF 0 = K1 : 0 : 0 : 9: (If n is larger than I, to ST#9; if n = 1 

ST#9: 9=9xO: 
0=0 - K1: 

L-----GOTO 8 : 
ST#O: ANS9 

or n<I, to ST#O.) 
(Multiply the answer by n) 
(n reduced by 1) 
(To ST#8 = repeat) 
(Answer display) 

The above is a program for independent factorial calculations but, when this is 
put in a progra m as a subroutine, a subroutine number (SUB# N :) is added 
and it is put at the end of the main routine . When calling out a subroutine 
from the main routine, use GOTO N : . 
When the following program (subroutine program) is executed to the end, 
SUB# N : returns automatically to the place where the main routine jumped. 

32 



(3) Programming : 
ST#2 : ENT 1 : 2 : 

0=1 - Kl : 
GOTO 1 : 
3= 9: 
O=2- Kl : 
GOTO 1 : 
4=9: 
0= 1 + 2 - K2 : 
GOTO 1 : 
5=9: 
6 =5-;-3-;- 4: 
ANS6 : 

'"""-----GOTO 2 : 

SUB#l: 9 = Kl : 
ST#8 : IF 0 = Kl : 0 : 0 : 9 : 
ST#9 : 9 = 9 x 0 : 

O=O-Kl: 
GOTOS: 

ST#{) . 

(m and n input) 
(m - 1 in @) 
(To subroutine) 
(Answer to m - 1 factorial in @) 
(n - 1 in @) 
(To subroutine) 
(Answer to n - 1 factorial in ®) 
(m + n - 2 in @) 
(To subroutine) 
(m + n - 2 factorial in ®) 
(Calculation of combined numbers) 
(D isplay of answer of combi ned number) 
(To start to repeat) 

Subroutine program (Compared to 
the above, data is set by the main 
routine so ENT 0 : is taken. The 
answers to the respective factorials 
need hOt be seen so ANS 9 : is 
taken.) 

2- 13. PROGRAM CALCULATION 
<COMP> ~ 

rna 
n 1m 

Il:!l 

->- answer 

1-1 --+, (Repeat from m 1m ) 

I@J 
1. When SUB# N : is placed at the beginning of a program and that 

program is put at the end of a main program, it is called a subroutine 
program. 

2 . When it is desired to execute a subroutine program in a main program, 
assemble GOTO N :. The N number is the same as the N of SUB# N :. 
A conditional jump ( @ ) can also be made to a subroutine . 

3. Up to 10 subroutines can be assembled but the same number as the N in 
SUB# N : cannot be used. 
(Consequently, ~ and ~ together will tota1.10.) 
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4. When a subroutine program has been executed (go to the next SU B.# N : 
or read to the 127th step). an automatic return is made to t he step after 
the one from which the main program jumped. (This is not ST# N : . ) 

5. The destination of IGorol and 10 jumps in a subroutine are in that 
subroutine. The destination of a looTolof 10 jump by a main routine 
cannot be in a subroutine. 

6. A subroutine cannot be called by another subro'Utine. 

* Special ways of using Isua' l . . .... Using to make program additions. 

* When a change is made in a program already stored in the calculator, the 
number of steps is increased (insert no command 00 when the number of 
steps is reduced). or an addition is made to the program, we can use SUB# 
to avoid re·entering all of the program after the changed part. This is 
especially convenient when changes are made near the start of a long 
program. 

The method 
1. Change to GOTO N : one line before or after the addition. (When this 1 

li ne is 3 steps or more, enter 00 in the remainder.) 

2. Write in the additional program at the end of the program, after SUB# N : 
Do not forget to enter the erased line at the beginning and end of the 

added part. 

EXAMPLE : 
ENT 1: 2 : 3: Add 
o = 1 + 2 + 3 .;. K2 : 

, 
, 
, 

ANS 5: 
GOTO 2: 

• Change or addition 

6 = K2 x 1 x 2 x 3 cos : 
7 = 2 x 2: 
8 = 1 x 1 + 7 - 6: 
3=8 r: 
ANS 3: 

1) Change ENT 1: 2: 3: to GOTO 0 : and 4·step no command. 
2) Write from SUB# 0: ENT 1: 2: 3 : to added program .... 6=to 

ANS 3: after the final GOTO 2: of the program. 
Note: The above change is made when the angle included by two sides (angle in 

memory ~ is included in the area calculation. The other side is di s· 
played after the calculation and then the area is displayed. 
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2 - u. @pn~im~ @W n~~ P~@~~~1Vrl swncoo U 
<CO~p> 

1. When performing automatic calculations (program calculations) using a 
program stored in the calculator, the program switch must be set at<COMP) 
~ is pressed; otherwise, calculations will not be performed. 

2. For program calculations either the (EMT) or the ( .... ) lamp will light . 

3. When ~ is pressed in program calculation mode, the program preparation 
mode will first be entered and the WI and tl:il keys will not operate. 
(The (ENT) and @Iampsalso go out.) 

4. The program preparation mode is also entered when a program is executed 
breaking the programming rules. 

5. Manual arithmetic and function calculations are possible in either program 
mode or program preparation mode but the data memories and independent 
memory cannot be used . 
(To see the contents of the data memories, set to < MANUAL>. Because ~ 
clears all the data memories in <COMP>, both the data and the answer 
are erased when it is pressed during a calculation.) 

6 . When an answer is displayed in the program calculation mode ( @ lamp 
lit). an entry is made and a program executed, the content of the memory 
number changes to the entered value. 
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Programs are easier to write when the sequence of the calculation is arranged 
clearly. This calculation sequence is called the flow chart and the symbols 
used are determined . 

M<m 

ST#A 

( Start ) 

\ Input 7 
Judge 

M=m 

. . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . 
M>m . . . . . . . .. 

ST#B ST#C 

Calculation 

.. 
( 
( 

DiSplay) 

End ) 

· . . . . . . . . . . . . . 
· . . . . . . . . . . . . . 
· . . . . . . . . . . . .. 
· . . . . . . . . . . . . . 

Program starts 

I nput the data 
. ..... Write the ENT message. 

Sizes of values compared ' ... Write 
IFM=m : A:B:C : 

Write the calculation message. 

Where to jump unconditionally .. . 
Write GOTO N ; . 

. Jump to here . . . Write ST# n: . 

Display answer .... Write ANS 
message. 

Program end 

The following is the flow chart for the equation on page 28. 
Content of memories used 

CD Coefficient a 
~ Coefficient b 
(J) Coefficient c 
@ Decision formula D 

~ } Actual root 

(J) Compound root 

@ } Imaginary root<real ~umber part ® Imaginary number part 
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Start 

IST#1 

\ Coefficient a.b.c / 

Decision formula 
o calculation 

.J.. 
0<0 

0·0 
0>0 

ST#2 0 =0 

I maginary root 
calculation 

I( Real number part 
Imaginary nu mber part 

ST#3 
Compound root 

calculation 

Compound root 
. 

ST#4 I 
Calculation of 
2 real roots 

2 re'al root s 

ST#l : 

ENT 1: 2: 3 : 

4 = K4 x 1 x 3: 
4 = 2 x 2-4: 

IF 4= KO: 2: 3: 4: 

ST#2: 

8 = 2 +!- .;.K2.;.1 : 
9 = 4+/- ,rc;.K2';'1: 

ANS 8 : 9 : 

GOTO I: 

ST#3 : 
7 = 2 +!-.;.K2.;.1 : 

ANS 7: 

GOTO I: 

ST#4: 
5 = 2 +/- +4 J';' K2.;. 1: 
6 = 2 +/- -4 .J,;, K2 .;. 1': 

• 
ANS 5: 6: 

GOTO 1: 

Note: Because the ST# go from above in sequence the contents are the same 
but this is not the samd as the program on page 29. 
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o Program calculation sequence 
1. Investigate the problem carefully and determine the formu la required to 

obtain the answer. 
2. Clarify the procedure required to obtain the answer to the calculation and 

write th is procedure in a flow chart. 
3. Program the formula following the flow chart. (Programming) 
4. Check the program. 
5. Write t he program into the calculator (store in the calculator). 
6. Check the program for errors. 
7. Use the program to perform the calculation obtain the answer. 

o BASIC PROGRAM TECHNIQUE 
1. Mixed calculation 
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Example (1 ). 
A = (B x C) + (0 x E) 
~ ~ ~ ~ t {6 .. 2 x 3: Advance one step 

CD 0 al. ® @--Thebasic 7~4X5 : {6=2X3: 
@ T [1 = 6 + 7 : 1 = 4 x 5 + 6 : 

When we advance one step the answer can remain in memory <D so, 
1 = 2 x 3 : ............ put 2 x 3 memory CD 
1 = 4 x 5 + 1; ...... put items added to ® x @ in CD again in CD . 
* In the basic form all the contents remain in the memories so 

there is the advantage of easy checking later. 
Example (2). 

A=JBxC {4=2X3: . '>.1 
.. .. .. -->-Th b' 1 = 4 r. -+ ThiS 1 = 2 x JV : CD ~ @ e aSIC \I . 

® Note that it becomes A = B x.JC . 

Because memory ® is not used this becomes 1 = 2 x 3 : 
1 =1V:. 

* In extraction calculations, the root is stored in one of the 
memories. 

* The same for finding functions of a calculation result 
123 

(log 456 ' etc) . 

Example (3). A\ 

B-""w {5= 3 + 4 . 
A = C + 0 -+ The basic .' 
~ ~ t 1 = 275: 

<D @. C1!-@ 

Because memory { 1 = 3 + 4 : 
@ is not used . 1 = 2 "'" 1 : 

* When the denominator is sum or difference this is put into the 
memory. 



2, x,N 
Example (11 x = A2 _ 5 = ,x>'K2: 

~ + 
@CD 

• Rather than this program, 5 = 1 xl: is easier to understand and there are 
few steps. 

Example (2) 
X=A2+1f =?5=lx l: 
t t t 5=2x2+5: 

@ CD ~ 
• ~ is used in the same way as the arithmetic operations so caution 

is required when assembling in continued calculations. 

3. Tota ls, differences, etc. (Write as :E) 
9 ~ 9 + ! : Sum of square value -> 9 = 1 )( 1 + 9 : 

><.. t ~ 
:E memory Data or answer memory 

• It is necessary to make the :E memory 0 in the beginning. 

4. Accumulation (Write as n) 
9=9)( 1 : - - -

'\ t '" n memory Data or answer memory 
• It is necessary to make the n memory I in the beginning. 

5. Count 
6 = 6 + K1 : 

~7~ 
Count memory Constant 
• The number of counts can be checked with [jfJ in repeat calculation, 

etc., when the repeat is automatically stopped after the required 
number of calculations. 
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In Part 3 we explain the magnetic cards which are a major factor in the superb 
convenience of the calculator. 
If these magnetic cards are not used properly the ERROR lamp will light and 
operation will not be possible; therefore, study these instructions carefully 

. before using the cards. Avoid use and storage in places where there is excessive 
heat or moisture as the performance may be adversely affected. (Permissible 

• 00 0 0 ambient temperature: -10 C to +45 C. 14 F to 113 F) 

3- ] . ~~MES AND E}iPlANAHO~S OF P~!alfS 
REQUIRED FOR USE OF THE MAGNETIC CARDS. 

1- - -(1) 

- - --'(5) 

Magnetic card 
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(1) CARD MODE SWITCH 
* READ (read mode) . . . . . . Set to th is position to transfer a program from 
(CARD ~CALCULATOR) a magnetic card to the calculator program 

memory. Indicated by < READ> inthismanual! 
* RECOR D (record mode) . . . Set to thi s position to transfer a program from 
(CALCULATOR.pCARD) the calculator program memory to a magnetic 

card. Previously recorded program .is erased and 
• the new program (in the calculator) is reo 

corded . Indicated by < RECORD>. 

• 

* CHECK (check mode) .. ... Set to this position to check whether the 
(CALCULATOR_ CARD) program on the magnetic and the program 

in the calculator are the same. Indicated by 
<CHECK>. 

Note: Manual calculations are possible regardless of the position to which the 
card mode switch is set (same as at MANUAL) but power consumption 
is greater so do not set the card mode switch in the card mode except 
when using a card . 

(2) ERROR LAMP 
This lamp lights when the card is not moved through the card slot properly 
or when the calculator or card is not functioning normally. In this case 
the lamp continues to light until normal function is returned (it cannot be 
extinguished even by pressing the ~ key) . Causes of the lamp lighting are 
given on the page 43 . 

(3) CARD SLOT 
This slot is for the purpose of guiding the travel of the magnetic cards. The 
card should be moved at a constant speed, as shown in the diagrams below. 

(1 ) 

Hold the card firmly 
and start movement 
from this position. 

(2) 

Move the card at a 
constant speed making 
sure it contacts the 
bottom of the slot. 

(3) 

The card will come out 
of the slot if moved 
this far while half of the 
slot. 
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(4) MAGNETIC HEAD 
This head is extremely important in the transfer of data between the magnetic 
cards and the calculator. The function is greatly affected by soiling so clean 
the head once for every 100 times a magnetic card is used by passing the 
cleaning card through the slot. 

(5) MAGNETIC STRIPE 
The calculator programs are recorded here by means of the magnetic head 
(recording capacity is 127 steps). Therefore, programs become unusable if 
this area is soiled or damaged and the magnetic cards become useless. 
(6) TIMING MARK . 

This mark establishes the timing for error·free recording of the calculator 
programs onto magnetic cards in the < RECORD> mode. New programs 
cannot be recorded on a magnetic card if the accesory protective tape is 
adhered to either side of this part . In other words, adhere the protective 
tape to the timing marks of the magnetic cards which you wish to use again. 
Recording is again possible when the protective tape is removed. 

3·2. HOW TO RECDR!] FROM THE C~LCULAiOR TO 
THE CARll 

1. Set the Card Mode Switch to <RECORD>. (The display may be as before.) 
2. Move the magnetic card (one without protective t ape) through the slot as 

shown in the diagram on page 41 . 
3. Move the card through the slot again if the ERROR lamp lights. 
4 . Set the switch to < CHECK> in order to check whether the magnetic card 

was correctly recorded. To check, move the card through the slot. 
5. The reco rding on the magnetic card is correct if the ERROR lamp does not 

light in the <CHECK> mode. 
6 . If the ER ROR lamp should light, repeat the above steps. 

3·3. HOW TO RECORD FROM THE MAGNETIC CARD 
TO THE CALCULATOR 

1. Set the Card Mode Switch to < R EAD>. (The display may be as before.) 
2. Move t he magnetic card through the slot as shown in the diagram on page 

4 1. 
3. If the ERROR lamp lights, move the magnetic card through the slot again. 
4 . Set the swtich to <CHECK> and move the card through the slot so check 

whether or not it is correctly recorded . 
5. If the ERROR lamp does not light in the check mode, the program IS 

correctly recorded in the calculator. 
6. If the ER ROR lamp should light, repeat the above steps. 

42 

• 



• 

~-~. ~ffiJ~~ ~ £ @w llU ~~~@~ lffiJ~~ UG~l~ OO ~ &OO~ 
~@~ ~l~ ~~E ffiJ £~~E~ 

Mode Switch Cause Remedy 

• Card moved la o fast. 
• Card moved too slow. 
• Card moved in w ro ng di re ct io n . M ove the card co rrect ly as shown in 

RECORD • Card slopped before end. the diagram on page 41 . 

READ • Card not m oved pararell. 
(Correct speed : 10 · SDem/sec.) 

CHECK • Card insert ed in m iddle. or removed be fore end . 

• Card soiled, magneti c stripe bent or damaged . Use a new card . 

• Magnetic head soiled. Use the cleaning card . 
.. Calculato r program memory malfunctioning Press the ~ key in WR ITE mode and 

RECORD (when all em pty steps are not 00). correctly enter t he program. 

.. Protective tape is adhered . Remove th e t ape . 

CHECK • The calculator and card programs are not the same. Do again in < RECORD> or < READ>. 

Note : If the ERROR lamp does not go out once it has come on even through 
the above steps are taken (excluding turning the power switch off and on), 
manual and program calculations are still possible (if the calculator program 
is correct). 

USE OF MAGfUTiC C&R~S 
• Do not move the magnetic cards through the slot under strong illumination 

such as direct sun light (especially avoid this in the < RECORD> mode). 
• Use care in storage and handling of the magnetic cards as the contents 

may be altered by temperatures in excess of _ 10°C to +45°C (14° F to 
113° F) or by proximity to magnetic fields (magnets, etc.) . 

• The magnetic cards are easily damaged so after use always place each one 
in an accessory paper case. 

• The magnetic head should be cleaned periodically (once for every 100 times 
the magnetic cards are used) or when it seems to be dirty (when the ERROR 
lamp occa.sionally lights) by running the cleaning card through the slot 2 
or 3 times. 

• When properly stored, a magnetic card can be used up to appro ximately 
1000 times . After this, use a new card. 

• The cleaning card cleans effectively appro ximately 200 t imes on each side 
(400 times in tota l). 

• When a magnetic card is moved through the slot in the < RECORD> mode, 
the power consumption is 3 times the normal consumption (0.5W). In this 
case, the disp lay numerals may go out of a nearly exhausted battery is used . 
This is not a malfunction, as they will come again if the the power switch is 
turned off and then on again. 
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CA~UC PRO Ix-l PROGRAM SHEET 
Program Nilme Dale No. 

Classification iotals 1 

Memory content • 
Formula (examples using actu~1 values are on the 
following page) <D Code 1 total @ Code 6 total 

<i> Code 2 total (J) Code 7 total 

Input data in order and find total tor a maximum 
<J) Code 3 total @ Code 8 total of 9 classifications 

@ Code 4 total ® Code 9 total 

@ Code 5 total @ Memory exchange 
and overall total 

-
Calculation flow chart PROGRAM 

ST. MJ Calculation message Step 

IAII memories clearedl MAC 
I ST., To get ST.,: 

\CIa T . codFtal 
SSI lcatlon e @ 

ENT I : • 7 
• 

IChange classification t 
memorY 0 - 1M : 

\ Data / ENT 1M : 14 

I Classification total I 1M = 1M + 0 : 

GaTo I GaTo 1 : 23 

MJI MJ 

I Code/Total to 0 I 0 - K 0 : 

I = 0 : 33 

ST.2 ST#2: 

I Code count I I - I + K 1 : 43 

( Classification total ANS 1M : 

I Overall total I 0 • 0 + 1M : 52 
c::ode<9 code >9 IF I = K 9 : 2 : 3 : 3 : Is the code 91 

I ST#3 oode-9 ST#3: 

( Overall total I ANS 0 : 70 

• Performing program calculations IS explained on the next page. 
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(gffil.~U(QJ PRO fx-l Program calculation opgration manual 
-

Calculation example .. . . actual calculation table, values, etc. Memorv When ENT lamp When ANS lamp 
00, i, lit 1datal is lit lan$werl 

classification 1 code 1 data code , total 

code Data Code Total 
3 1,850 1 15,6001 2 code 2 data code 2 total 

, 1 3,100 2 13,4501 
2 2,000 3 17,2101 3 code 3 data code 3 total 

9 3,600 4 18,0101 
4 6,120 5 18,3501 4 code 4 data code 4 total 

2 1,450 => 6 13,1901 
8 3,880 7 14,2701 5 code 5 data code 5 total 

5 2,230 8 17,1801 
3 5,360 9 13,6001 6 code 6 data code 6 total 

5 4,870 total ISO,8601 
6 3,190 7 code 7 data code 7 total 

7 2,310 figures in parentheses are 
1 2,500 answers 8 code 8 data code 8 total 

7 1,960 
8 3,300 9 code 9 data code 9 total 

5 1,250 
4 1,890 a data total 

E 

- '""" 
Preparation: ump i N~, Display meaning Key operation Remarks 
,. Write-in program 

· Program lwitch 1 
WRITE 2 ENT i E classification code input code is 3 so 1m 

I I IIJ 3 ENT' 3 data input 13light 

· Key·in in the code is 1 so--ai 
sequence of the 

4 ENT! E classification code input 

progrlm 5 ENT' 1 data input 11 light 
2. Progrlm mh:ulltion 6 ENT i E repeat the I from procedure 2 
• Program switch 

COMP 7 , When all dat;;;;d:Tr."r 
I Ill! I 8 ANS : 1 I axle 1 to .. 1 =; • The following in 9 ANS i 2 code 2 total 
the ~equence 10 ANSi 3 code 3 total !l:!l 
given at IN right 

11 IANS i j 4 code 4 total 

12 ANSi 5 code 5 total 

13 ANSi 6 code 6 t01al 

14 ANSi 7 code 7 total ~ 
15 ANS' 8 code 8 total -; 16 ANS, 9 cod. 9 tot.1 

17 ANS, a all data total end Of I 

18 , 
19 

20 
, 
i 

21 i 
22 

23 

24 

25 
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Program name Date No, 
Prediction by regression analysis (primary rqres:sion) 2 

Formula (examples using actual values are on Memory com.nt 
the following page) 
If the regressing straight line is ,CD data x @ Exy 

Y "' A+Bx, 
<2> <:D 8 '" n1: xy 1:x ' l:y d.ta y count n 

n1:x2 - (1:x)' 

1 Ql Ex @ determined 
A : - IEy - a 'h) coefficient A 

" 
Predicted value y is y ,. A + Bx 

@ t y ® determined 
ooefficient a 

@ EX' @ 

Calculation 'How chart PROGRAM 
ST# MJ Calculation message s, .. 

fAil memories cleared! MAC 

ST#l ST#l: 

'\ Data x. y when ENT 1 : 2 : 9 
aU data 
input 3 - 3 + 1 : 

complete 4 • 4 + Z : 21 
Ex 

} 
,\!!'! 

5 1 • 1 + 5 : -Ey 
l:~1 calculation 6 - 1 x Z • 6 : 37 
Exy 
n count 7 - 7 + k 1 

GoTo I jGOTo 1 : 47 

MJ MJ 

Coefficient A} . 8 - 3 • 3 : 
calculation 

Coefficient 8 8 - 7 x 5 - 8 : 62 

9 - 3 x 4 : 

9 - 7 x 6 - 9 B : 7B 

B - 9 x 3 +/- + 4 + 7 : 

( Coefficient A, 8 ANS B : 9 : 94 

SHZ SH2: 

\ Predict ion x / ENT 1 : 100 

I Y calcu~tion I 2 - 1 x 9 + 8 : 

( Prediction value il ANS 2 : 

GoTo ' .-
. :~(t ~ '2 : 114 

, 
• Performing program calculatIOns IS explained on the next p0ge. 

46 



cg~!§lU© PRO 1x-1 ~rogram calculation op2fation manual 
Calculation example ... actual calculation table. values, etc. ... ..." When ENT lamp When ANS lamp ..,. is lit 1data) ii iii (.Nwar' 

Year (xl Sales 8mountJl1 (Uni1 $1,0001 1 year 
1966 813.6 

, 
1961 181.3 2 amount 

, 
1968 855.1 
1969 1,228.1 3 
1910 1,432.4 
1911 1,514.9 4 
1912 1,691.2 
1913 ~,069 .5 5 
1914 1,986.0 
1915 ~,290.8 6 
1916 (2,451.21 

) Prediction 1911 (2,629.11 1 
1918 (2606,91 . 

8 
i 

Y'"" A + Bx 
A - (-6,619.9 ) . .. forO year IA 
B • ( 177 .861 .. . trend for i 

each yeilr 9 18 

0 

E 

Preparation: L.mp No: Display mnning Kevoperation Remarks 

1. Writ .. i" P'OCIram 1 
a Pra&ram ,witch 

WRITE 2 ENT 1 year input 

B~6-1 I I t:lll~ 3 ENT 2 amount input 

• Key-in in the 4 ENT 1 year inpu1 

1::£1 
wquence of the 

5 ENT 2 amount input 
program 

2. Program cdt:\.ll,tion 6 ENT 1 repeat from 2 
• Prour.m switch 1 When all data end, @) 

8 ANS 8 A 

~ • 9 ANS 9 determined coefficient B I 
Tne following in 

10 ENT 1 i , y.ar input the seQuence 
given.t the right 11 ANS 2 i amount I 

12 ENT 1 prediction yea~ inpu.~ 

" 
13 ANS 2 prediction 

14 ENT 1 repeat from procedure 1 ~ 

15 end of ,1!9 
16 

11 

18 • 
19 

20 

21 

22 

23 

24 

25 
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Program n.me . ", No . 
Ar. and length of one side of an n·sided regular polygon 3 

Formula 
Memory content 

The length a) of one side <D radius of circle ® 
'\:.- and area $) of an insided 

, 
regular polygon fitting ~ number of sides (lJ of polygon n 

Area S 
inside a circle with " -
radius r) : (JJ • (= 36tl) @ 

'C:;- • • " a =- 2r-51"2 . 
nrl . ® length of one ® 

S =- T Sin Q' side a) 

(._ 360" I @ area Slof @ 
n regular polygon 

Calculation flow chart PROGRAM 
ST# .., Calculation message Slip -

SUI ST# I, 

\ Radius rand n / ENT 1 , 2 , 
3 - K 3 6 0 + 2 , 17 

4 - 3 K 2 , 
4 

, 
K 2 1 4 sin 34 ;) - • x , 

calculation 
5 = I x 1 x 2 x 3 ~n • 

k 2 , 
< a. S J ANS 4 , 5 , 

GoTo I GoTo 1 , 56 _. 

, 

Program calculation operation manual 
Preparation: p,<,«<',,,,1 "'m.l Memory Display meaning Key oper.tion 

~~==t:~~j::No~' ~~~::======~::==t=:J • PrO\lJlm lwitd, ~ 1 

Key·ln in the 4 ANS , 4 
~ence of ,he 
program 5 ANS i 

2. PtOll'lm calculltion 6 ENT , 
ProgJ am Iwitch ENT ' COM. 

II. 8 

Angular mode 
9 

.. lector: " DEG" 10 form 
The following in 

11 the seqUlnce 
\l iwn It lhe righ1 12 

Remarks 

em 

a- 8.6776748 em 

radius 12 cm 

for regular D<:tagon 

a= 9 .18440232 em 

• 



Program name 
Parabolic motion 

Olte 

(graph showing relationship of elevation and distance to tima) 
4 

Formula h = Va t · sin 9_.1gt2 Memory content 
2 (J) initial @ ,horizontal 

i= Vo t - cosS velocity Vom/serond distance em 
(g : 9.8 miS' I 

<V angie 8 (degreej <il :J) 

/ .,,- -I 
20 " @ time period Ssecond ® 

Yo ~ L ~ 10m 
@ time elapsed t second ® ,(. j " 

1 10m 20 30,140 50 60 70 eo 90 
@heiQht hm @ • 2 

o 

Calculation flow chart PROGRAM 
ST# .., Calculation message 5 • ." 

LAII memories clea~ MAC 

\ Vo . 8 , S / ENT 1 , 2 , 3 , 
ST#1 Sl#1 , 11 

I Setting t I 4 • 4 + 3 , 
7 - 4 x 4 • k x • 9 , 28 

n calculation 5 : , X 4 x 2 .in - 7 , 
6 - 1 x 4 • 2 cos , 4B 

<. h.2 ) ANS 5 , 6 , 
GoTo I GoTo 1 , 56 

Program calculation operation manual 
Preparation : 

ump i Memory Dl,p/.y me.ning "'V RelTllrk, 
1. W,it.," prDIrllm No. 
• Progr.m ,witch 1 

WRITE 

I I .1 2 lENT 1 V o input initi.1 velocity 

• K .... ·in in the 3 lENT 2 • input angle SO- , time 

Mqwnee of the 4 ENT i 3 time period S input period 0.5 sec. 

• 

progr.m 
5 ANS' 5 height after S second. hi - 10.2656866 2. Program edcufDtion 

• Progr.m ,wltm 6 ANS , 6 i .fter S seconds II -9.64181415 
COM. 

7 ANS , 5 height after 2S seconds . h2 - 18.0813332 I IU!I I 8 ANS ' 6 distBnce after 2S seconds I, - 19.2838283 
• Angu .... mode 

sef.ectof : "DEG" 9 ANS ! 5 3S seconds h' - 23.4469998 
• The following In 10 IANS . 6 i ,af"r 3S 1;-

the sequence 

-'-'- IANS : 5 repeat f_ll)m_ , 5 given .t 1h1 right 

12 , end of calCUllltion~ 
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~~~u© PRO fx-l PROGRAM SHEET 
Program Nme .... No . 

Hyperbola function 5 

Formula 
Memory content 

c _ e"" (i) sinh x ® 
sinh x ........ , . cod. 1 

2 <2l (iJ r + e-x cosh x 
cosh x '= . . . . . . . . . - cod. 2 

@ @ 2 tanh x 

I 

sinh x <' -x @ @ - , 
code 3 tanhx = .. 

cosh x ex + e-x 

<ID @ data x 
• De .. 1m cod • ~ "'answer 

I·memory -+ code 

Calculation flow chart PROGRAM 
ST' "" Calculation message Slip 

ST#4 ST#4: 

\ Data x, code 1 ENT 0 , 1 , 
code:: 1 code 3 

IF 1 k 2 1 2 3 , Lt Is code 27 _ ( 
• , , , 

SUB#2T oodc=2 ANS 1M , 
SUB~< Answer display l SUB#3 
GoTa GoTo 4 , 26 

SUB .. ! sinh calculation I SUB#1: 
-

1 • 0 <' - 0 +1- <' • k 2 , 41 

SUB#2! cosh calculation I SUB#2, 

2 • 0 <' + 0 ./ <' + k 2 , 56 

SUB#3! tanh calculat ion I SUB#3, 

9 • 0 <" + 0 1+1 <" , 
3 • 0 <' - 0 1+1 c" • 9 , 79 

Remarks: 1/11 can nOI be put into progrlm. 

• 'V!:I' a m calculation • dllUII manual 
Preparation: I L.m, "'~y Oil ptay ITWllning Key opefltion Remarks 
, . Writ''''n proor-m No. 

• Program switch 1 ~ WRITE 

I I rUg 2 ENT 0 data x input 
:2-; 

answer is 

3 ENT E oodeinput 1.509461345 fOI 
• Key-in in the 

sequence of the 4 ANS 1 sin hx input 

~f 
sinh 1.2 

progo-.m 
5 lENT 0 ! d~t; x ;nput answer is 

2. Program cah:ubtion 
6 l ENT I code input 6.132289499 '0. · Program Swi1Ch E 

COMP 7 I ANS 2 cos hx di splay !l:!I cosh 2.6 
I JUli I B ENT 0 I d.,. x ;nput C::l9 -a:a answer is 

· The following in code ;nput 
3 -; 

0.716297868 '0' 9 ENT E 
tt-e ~U(.'flce 
gil/tn.at the right 10 ANS 3 tan h I tanh 0 .9 

11 ENT 0 'opeat ." Tl 2 

12 end of I ~ 
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©~~U(QJ PRO Ix-l PROGRAM SHEET 
Progr.m n.IM Cite No, 

InWlne hyparbola function 6 

Formula Memory content 

sinh-' .x :: In (x + .jX2 + 1 ) ... ,. cod. 1 (j) sin h"1 x @ 
cosh"1 X - In Ix + ..;x~ - 1 ) code 2 ..... 

{x> 1J <2l COl h"1 X !J) 
_ 1 1 +x 

code 3 @ @ tanh 1 x "-In- - ..... tan h"1 x 2 l-x 
(~r" 11 

• D.ta Im' rod. 1m -+ Answer @ @ 

@ @ data x 

I-memory -+ code 
? 

Calculat ion flow chart PROGRAM 
ST# .., calculation message Slip 

ST#4 

Data x, code / 5T#4: ENT 0 , I , 
code'" code=3 

k 2 1 2 3 

StB#1 

Is code 27 

SUJ3 

IF I - , , , , 
SUB#2T code-2 ANS 1M , 

Answer display 
GoTo 4 , 26 

SUB#' I sin h-I calculation I SUB#', 9 - 0 x 0 + k , , 
9 - 9 .r + 0 , 
1 - 9 In , 50 

SUB#21 cos h-I calculation I SUB#2, 9 - 0 x 0 - k , , 
9 - 9 ..r + 0 , 
2 - 9 In , 72 

SUB#3 1 tan h"1 calculation I SUB#3, 9 - k , - 0 , 
9 - k I + 0 + 9 , 
3 - 9 In k 2 , 101 

Program calculation operation manual 
Preplr1ltion : 
1, Wrlto-in Pfogrlm 

Lom. No, Oi'plly meaning Key operation R.m.rks 

• Program switch , 
WRITE 

answer is II 2 

3 1.1947632 • K.y-in In ttw 
sequmce of th. for sinh-' 1,5 
proglllm answer is 

> 2. Program calculation 
6 ENT E code input 2 2.3518328 for • Progr. m switch 

COMP 7 ANS 2 cos h' X cosh" 5.3 

II S ENT 0 data x input answer is 
• Tt. following in 9 ENT E 0.6931472 for 

rhe IIqulnce 
10 ANS 3 tanh') 0 .6 giwn It tM right tin 

" ENT 0 from 

end of 
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NORMAL OPERATION 
Capabilities: 
4 basic functions, chain & mixed operations, constant calculations for five 
functions, powers and reciprocals, automatic accumulation in four functions, 
direct acoess to the memory, true credit balance and various kinds of practical 
calculat ions. 

SCIENTIFIC FUNCTION 
Trigonometric/ Inverse trigonometric functions, common/natural logarithmic 
functions, Exponentiations, square roots, reciprocals, sexagesimal/decimal 
conversion, Pi entry and scientific notation. 
Capacity : 

Entry/basic operations 

sin x lcos x Itan x 
sin-I X /cos- I x 
tan-I X 
log X lin X 

lax 
e' 
xY 

v'X 
l /x 

Input range Output accuracy 
10 digit mantissa or 8 digit mantissa plus 2 
digit exponent (powers of ten from 1099 to 
to 10.99 1. 
I x I S; 1440° (81Trad,1600gra) ±1 
I x I ~ 1 
Ixl< 1xlO'00 

0< x < 1x 10100 

I X I < 100 
Ixl<230 
o < X < 1 X 10100 

o ::s;;x < 1 x 10100 

Ixl<lx10100 x*O , 
0' .. Up to second 

in the 8th digit 
±l in the 8th digit 
±1 in the 8th digit 
± 1 In the 8th digit 
±1 in the 8th digit 
±l In the 8th digit 
±l in the 7th digit 
±l in the 10th digit 
±1 in the 10th digit 
±1 in the 10th digit 

1T 10 digit 
DECIMAL POINT . Full floating mode with underflow 
NEGATIVE NUMBER 
Indicated by the floating minus (-I sign for mantissa. 
The minus sign appears in the 3rd column for a negative exponent. 
OVERFLOW Indicated by an "E" sign, locking the calculator. 
MEMORY 1 independent memory and 10 data memories. 
PROGRAM 
Number of steps: 127 steps, stored system 
Memory: 10 memories for calculation and data totaling plus 1 ind irect 

address memory 
Conditional and uncond itional jump: max. of 10 jumps possible 
Subroutines: max of 10 subroutines, 1 deep 
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• 

Other funct ions: Manual jump, multiple assembly of one constant, program 
writing and ch~ck command d isplay, an~ _~~ck-step . 

MAGNETIC CARD 
Functions: i>rr 1ram recording and readout using special magnetic cards. 
Travel speed : 10 - SOcm/sec., manual movement . 
Recording capacity: 127 steps. 
Erase prevention: Programs are protected by adhering special protective tape . 
READ-OUT · - . 
Zero suppression, Digitron tube panle, and LED for signs 
POWER CONSUMPTION 1.5 W 
POWER SOURCE 
AC: 100, 117, 220 or 240V (±10V), 50/60 Hz with applicable AC Adaptor 
DC Four AA size Manganese dry batteries (SUM-3) operate about 6 .5 hours 

continuously. 
Four AA size Alkaline dry batteries (AM-3) operate about 12 hours 
continuously. 

USABLE TEMPERATUR E 
o°c - 40°C (32°F - 104° F) ; _ 10°C - 45°C (14°F - 113° F) for magnetic 
card. 
DIMENSIONS: 
36.5mmH x 115mmW x 197mmD (1 -3/S"H x 4-5/S" x 7-7/S"D) 
WE IGHT 490 g (17 oil including batteries . 

Care of your new 
electronic calculator 

, -~~. ~ ~ .. . .' 

This calculator is a durable, precision-made instrument which will provide you 
Vfith years of trouble free service. 
To -help ensure this we recommend that the inside of the calculator not be 
touched. It is also inadvisable to subject the calculator to hard knockes, 
and unduly strong key pressing. 
Extreme cold (below 32°F or O°C). heat (above 104° F or 40°C) and 

. humidity may also effect the function of the calculator. When you do 
not use the calculator for a long period, take out the batteries to prevent 
possible damage from battery leakage. Special care should be ta ken not 
to leave dead batteries inside the calculator. Please make sure you switch 
off the power when you finish your calculat ions or intend to open t he 
cover to change batteries. Should the calculator need se rv icing, take the 
unit to the store where purchased or to a nearby dealer. 
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