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INTRODUCTION

Dear customer,

Congratulations on your purchase of this highly advanced scientific ealculator with an independent

MEMmOry.

In addition to its normal calculator conveniences, it enables you to handle any of 18 most important

math functions at ane touch of a key.

Although the display caspacity is 10 digits, answers in the dynamic range iaﬂa also shown through
scientific notation, 8 digit mantissa and 2 digit exponent of ten up to 10

To utilize the full features of thls

calculator, no special training is required but we suggest you study

this instruetion manual to hecome familiar with its many abilities.

) KEYBOARD

(11 POWER SWITCH
Move the switch to the right to start a catculation.

2 L 0.1 READ-OUT

Shows each entry and resuit, whether in the
regular 10 digit display or in scientific notation,
thraugh a green Digitron tube.

Suppresses unnecessary C's (zeroes) in mantissa,

{3). 8]~ (%)
KEY
Enters numearals, For decimal places, use the [

key in its logical sequence,

G INUMERAL/DECIMAL POINT

(6} M MEMORY RECALL KEY
Hecalls an accumulated total in the memory
withuut_ ciearing the same.

(7} M&] MEMORY CLEAR KEY
Clears contents of the memary.

8) B CLEAR KEY

Clears display for correction, Function commands
[+, —, x or -] can be interchanged by successive
depression of the appropriate command key.

(9} @ ALL CLEAR KEY

Clears the entire machine sxcept the memory,
and releases the overflow check. There is no need

to depress the @3 or B key prior to starting each
new calculation.

(10) (i ENTER EXPONENT KEY
Enters the exponant of ten up to +99, To enter
2.56 x t0°°, operate (T [M)elx[3[4),

{(11) [¥] SQUARE KEY
Obtains- the square of the number dispfayed.

{12) (14) RECIPROCAL KEY
Obtains the reciprocal of the number displayed.

{13} o8] COMMON LOGARITHM KEY
Obtains the common iogarithm of the number
displayed,

). B.8. 8. B FUNCTION COMMAND
AND RESULT KEYS
In the normal four funciions, press the numeral

and function command keys in the same logical
sgguence as the formula and the B key obtains
the answer, A full floating decimal system with
underflow works in all catculations to deliver the
most significant digits.

(5] M) [ W] ] MEMORY PLUS IMINUS) KEY
Positively |negatively} accumulates an entry and/

or result abtained into tha memaory,
Obtains each answer in four functions and avto-

matically accumutates it into the memory posi-
tivaly (negatively].
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(14} "] NATURAL LOGARITHM KEY
Obtains the natural logarithm of the number
displayed.

(15) €3] EXPONENTIAL KEY
Raises the constant € tQ x powers,

(16} (X POWER RAISING KEY
Raises the Hase » to ¥ powers.

(17} (7] Pi KEY

Enters the circular
(3.141502654).

(18} 1 SEXAGESIMAL — DECIMAL
CONVERSION KEY

Converts the sexagesimal figure to the decimal

scala.

(19} {9 ARC KEY
Performs inverse trigonometric functions in com-
bination with the(sn, 0] or (44 Key,

(20} (5} SINE KEY
Obtains the sine for the angle on display.

2) IMPORTANT

2-T HANDLING OF THE CALCULATOCR

constant in 10 digits

3

(21} 8 COSINE KEY
OBtains the cosine for the angie on display.

(22) [+ TANGENT KEY
Obtains the tangent for the angle on display.

{23) % SIGN CHANGE KEY
Changes the sign of the number displayed from

plus t¢ Minus and vice versa.

124) (7} SQUARE ROOT KEY
Qbtains the sguare root of the number displayed.

{25) "mt’ ANGULAR MODE SELECTOR

By setting the selector sither at “DEG"” (Degree),
”_F'tAD” (Radian] position, trigonometric func-
tions can be performed based on the angutar
measurement indicated by the selector. Anewars
of the inverse trigonometric functions can zlso
ba given in the required angular measurement
by the appropriate setting of the selector,

Before operation, please be sure to check thar the gry batteries, or connaction of the AT adaptor

are set corractly.

The calculator should be opergtsd in accordance with this instruction manual with firm and separate

I

L]

key pressing, Two aor more numerals and/or command keys should net be pressed simultaneousty, as

this may darnage the machine,

2.2 SCIENTIFIC NOTATION

—1.234567799

T
o @ @@

@ The minus (-] sign for mantissa.
21 The mantissa.

'3) The minus (—) sign for exponent.
(4) The exponent of ten,

The whole display is read: —1.234567 » 14~ *°

When the answer is more than T x 10" or less than 1 x 107%, it is automatically shown by the
scientific notation, B digit mantissa {7 negative digits) and exponents of ten up 10 +99,

Entry can also ba made in the form of scientific notation by using the v (Enter Exponent} key,
MNote that the <o key does not work when the first entry [mantissal is made exceeding 8 digits

17 digits, when the figure is negative).

EXAMPLE

11.23x1Q1 +{4.56X10"7]
=1.23456=10"

 OPERATION READ-OUT
1023 . _1.23 00|
e+ 123 10
——1.23 10
4568 4,56 00O
7 4588 Q07
B | 1.23456 10

* Tha answear is read: 1.23456 x 10'? = 12345600000

@
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2-3 OVERFLOW OR ERROR CHECK

Cwvertlow or error is indicated by an "7 sign m the first cotumn and stops further caleulation.

Qverflow or error ocours:
1} When an answer or accumulated total in the memory becomes more than 1 x 10",
2) When the function calculations are performed on a number exceeding their Input rangs,

To release the locked registers caused by the overflow check, depress the B key,

Mote; The content of the memory is protected against overfiow and the total accumulated so far
i5 recalled by the e key after the overflow check is released by the B key.

2-4 DISPOSARBLE DRY BATTERY OR AC CPERATION
This cateulatar ogerates on either dry batteries or AC with the use of the AC ADAFTOR,

al DRY BATTERY CQPERATION

- With four Manganese dry batteries (SUM-3i it operates for approximately 17 hours continuously,
Even when battery nower decreases, the display wili merely darken but cause no miscalculation.
When vou have finished your calculation, be sure to swinch off the power $witch 1o zave battery

OOWES, _
To change batteries, put the powsr switch off first. Stide open the hatiery cover and replace batteries.

hY AC OQPERATION
'f vou are ima 117V area, for instance, use a 117V AC ADAPTOR,

When vou use an AC ADAPTOGR of a different voltaga, it may cause damage 'o both the AC

ADAPTOR and calculatar.
Plug the applicable AC ADAPTOR (100, 117, 220 or 240V} inte the AL cutlet and the cord into

the calgutator. When plugged in, battery power supply stops automaticatly, so battery power is
not wasted.

* To prevent the damage to the cafoufatar, USE ONLY THE AC ADAPTOR recommended by your
dealer,

r bl

3) BASIC OPERATIONAL EXAMPLES

This_ calculator computes any of 4 basic functions using 10 most significant digits including the |ast
2 digits whach are not displayed in mantissa, as far as the commands are not interchanged ar the
B key is not depressed in the midst of operations.

EXAMPLE OPERATION READ-QUT
741-258+863=14486 7410268839638 [ 14486,
15.6088x10771+45.6=1,23%x10" 536088 [ 58088 00
128 56088 12
123+66.4-7891x2,5=-1601.5 123H65(04@789@205@ [  ~1501.5]
0.0003333+-100=3.333%x10"8 mooo33az|m {0 3'333._{_"]4:[
1008 | ' 3,333~-086 |
i - ! . T A
(~25)x3+{=1.,2)=62.5 2583381 2Ea | 825

* A negative figure is displayed with the minus {-) sign on the teft of the figure, whether in regular
display or in scientific notation.

" The 3. key changes the sign of displayed number from plus to minus {or vice versal, To enter
the negative exponent, use the [ key before or after entering the exponent.

&
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4) CALCULATION WITH A CONSTAN

ENTRY DI EM(EIES ENTRY B . . . o e e e e Obtains product {guotient},
ENTRY B . ... . . .. . . . Chtains product {guotient).
m——— e == To he set as a constant multiplier {divisar),

The constant is released when a new operatian including function calculation is performed. The B
key also releases the constant,

EXAMPLE o OPERATION  HREAD-OUT
4.56%23=104.88 23040568 [ 104,88
Q9 x23=207 ] = B 207,
41-2.6=16.4 rosE@@ma1e [ ___18.4
5222 65=20.8 528 [ 20,8

53] MIEMIORY CALCULATION

a) Automatic accumulation

i) ENTRY EX (53, E3. B EMNTRY W (]} . . . Obtains answer and automatically accumulates
it into the memory positively {negatively),

ENTRY Y IB.E1.B} ENTRY ke i} | . ., Obtains answer and automatically accumulates
: it into the memory positively {negatively].

W ..., Recalls the accumulated tatal in the memory.

"N
l
l

== (ilears contents of the memory,

S e

Mote: Be sure to depress the = key prior 10 starting a memaory calculation,

EXAMPLE | _ OPERATION ~ READ-QUT
E3+2=565 =532 | 55 ]
+1 23-6=17 - 2386w 17,
72 -y T2,
Ix(1,2x108) E3@1D2@e® | 360000000,
—] 4.5x{ Bx10'3} ACISHEB 3 27 14
—2 B9gagg <1014 W | —2. B899996 14

* The constant can also be utilized for automatic accumulation,

b) Direct access to the memory

Any number on display, whether entry or result, is directly accurmulated into the memory as many
times as the (wm] or (»] Key is dépressed.

EXAMPLE e OPERATION ~HEADOUT
17831 +({78+-3)-6.3-6.3=39.4 M 78E3ME | 28,
B3 | __ B.3

(e 39.4
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6) FUNCTION CALCULATION

Tl"lnis Ir:al'-::ularl:u:nr computes 18 specific functions at one touch independent of basic arithmetic
calculations,

50 1t 15 necessary to change the order of operation when you desire to use some of the scientific
functions as a subroutine of the basic calculation, in order to perform the scientific functians first
and 1o use the result in basic calculation. For exampie, when vou pegrform such an operation as
{5 x5in 307, caleulate [sin 307] first and multiply 5 to the answer of [sin 30°] on display. Thera
15 no nead to depress the B key prior 1o starting each new problerm,

Remark: This calculator computes as n = 3.141592654 and ¢ = 2.718282 respectively.

6-1 SQUARE ROOT & RECIPROCALS

The [“Jkey extracts the square root of the number displayad.
Input range: 0 = x < 1 x 1Q'®

EXAMPLE N DPERATION READ-OUT
/ 357x106 =18894.44386,,, 35781 [ 357. 0O
6 | 357. Q6

_18894.44362

/6-2/6 =1.23606797... W65 SA2& | 4.472135954
= | 1.527864046
7 {1.236067977

The 5] key gbtains the reciprocal of the number displayed.
Input range: [ X< 1 x10'"*", X = 0

AR _ CFERATION READ-OUT
1 ) PR R A
— = - 37890 1.267427122
G'?Eg 1126?42?1221r- ey

6-2 LOGARITHMS

The log key obtains the cornmon iogarithms of the normber displayed.
lnput range: 0 < X < 1 = 10!

EXAMPLE . OPERATION READ-QUT
logis41=1,612783... 41/ [ 1.6127839
log2.3 =0,3617278... | 20938 [ 036172784

The [in] key obtains the natural logarithms of the number displayed.
Input range: O < X < 1 x 10

EXAMPLE  _OPERATION  READGUT
in 215 =5,370638.., 215m | 6,370638]

In{3.5x109) —in 280=14,038654,,, M305@apm280m®= [ 14.0386544

32T E=216Y =gV3 In216=g 21em@3geE [0 Ei
9
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3-3 EXPONENTIATIONS

Fhe {xfkey obtains the square of the number displaved.
input range: X< 1 x 10%°

EXAMPLE
1,232=1.5129

OPERATION READ-QUT

1m23@ [ 1.5129]

The ([eFkey raises the constant e {base} to ¥ powers, In another words, this is to obtain antilog 4 X,
Input range: | x| = 230

EXAMPLE __ OPERATION  READ-QUT
£52=181.272, . 5023 |  181,2723]
e =4.810477... 2B [ A 810477

e 0lsin48 =0. 6508855 . ESAAD (] AT 4 & I EY WS | D.G_Eﬂﬂ._ﬁﬁﬁﬁ_#_?

The @ key raises the base = to ¥ powers. The number disployed when the [ key is used, 15 an
intermedsate resuit.

Input range: 0 < X < 1 x 10

T R

EXAMPLE e OPERATION READ-OUT
2820=8,77325,  x10% 28@208 [ 8773253 28
10. 251225 =69,91511, . 10r526@1 ;08258 [ 89,9151 1

11.2%3.6)-3=0.0124036. . . 12@3Ge@@3EB | 0,01240363)

Note: Ta obtalh antilog, X, operate ENTRY {16! @ ENTRY {0 B .

ey, iy

6-4 SEXAGESIMAL -~ DECIMAL CONVERSION

The " key converts the sexagesimal Tigure {Degree, Minute and Second} to decimal scale.

To convert the negative sexagesimal figure, depress the [ key following entry of degree, or after
finishing the conversion to the decimal scale.

EXAMPLE | _OPERATION  ~ READ-OUT

47 25 3¢ =47.426666686. ., 476 | a7,

26 | 47.41666666

— e

3667 | 47.426666868

65 TRIGONOMETRIC FUNCTION

The [sin), wdand [wl 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 trigonarmetric functions,

inpat range: sinftan ; 1X1< 1440° (DEGY, 1X1< 87 (RAD)
- 205 ; X[< 1830° [DEG}, IX[<Fn {RAQ]

{2
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EXAMPLE OPERATION  READ-OU1

i rarp— S —— - —— . . . ..
= 25

sinv-rirad) =0,58778525...  “IoRF sEamBE [ 0.68778625]
cos 45° =0. 70710678, .. P Ra a6im | 0.70710678]
gin (-41") =—0,6560690,., s AVEE [ _*?ﬁﬁﬁﬂ__fﬂil_ﬁ._:
+ . ] RALD | 85 . 85
tan85 14 30 =12.01344,., ot o5 8533333333
30 | 85,24166666 |

[ 12.013449]

sin 30 +sin 18 =0.80901., PEC RAD m3oEm gEMw | 0,808017 |

Note: The value of cot, sec and cosec can be found from the following farmula.

. : } I 1 i )
cot A= iérg-ﬁ";iﬂﬂﬁtz EDSPE:EQSECA- \//—;I-j-!_.-_'_-tﬂﬁﬁ.}

EXAMPLE o _____OPERATION — F"lEAD-iDUT

cot 18 =3,0776835... LS RAD 1 8@ L,:_a*q?_?s___a“aﬁ@

sec12° =1.0223405.,. T 12 = 1,{1223}055?

cosec 15" =3, 8637033... e  sEREn1 A [ _3.863703336
* o+

6-6 INVERSE TRIGONOMETRIC FUNCTION

The [ee] key performs each inverse trigonometric function in combination with the (@), =, or Y key.
Input range: sin” 'fcos™! ; |X]= 1, tan™" ;x| 1 x 1010,

Answers are given in their pringipal valus:
—90° = sinx = 90° ;0° = cos ¥ = 180° ; —80" = tan x = 90",

—I:ZKAEE_LE_ _ o _ _?PEHAT_IE}N _ F_IEAD-EIL.IT
sin-! 0.64=39,7918,.. DEC. A0 D64k=en | 3979182
cos 10.25=75.56224.., " 712 59w | ~ 75,52249
tan ~'4.7 =77.98852, . - an7mm [ 77.98852
6-7 CALCULATION INVOLVING Pi {n] '

The {T] key enters the circular constant in 10 digits {3.141592654),

EXAMPLE __ ~ - ______OPERATION _READ-QUT

27 =6,28318530, .. 2@@a [ 6,283185308 |
e-1/xr =2,38997, . | 1 FmrEES | 2.399972114
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6-8 OTHER FUNCTIONS

a} Hygperbolics
The hyperbolic sine is defined and denoted as foliows:

. — — -
sinhu:J'-’=-—"°’----;El *  cosh x = Ex;E 2 tanh x = ;’;Ei
EXAMPLE - _ _ DFEHATIDN HEAEJ-QHT
sinh1.3=1.698382_,. i1 O3 EEER [ 3.396765232
@283 { 1,698382616
cosh2=3,7621956, .. 2 B | 7.524391285
BB | 3762195642

b} Inverse Hyperbolics
The inverse hyperbolic sine, also called antihyperbolic sine, is defined and denoted as follows:

¥=sinh™'x if x =sinh Y.

Similarly far the other inverse functions. Since the hyperbolic functions are exponential, the
inverse functions must be logarithmic. From the following explicit formula, their values can be
tound.

(11sinh ™" x=Infx+ x* + 1} .
(2t cash™ x = In {x+ x?f — 1} x> 1.

+ X

(3} tanh ‘x:‘%—ln-ll__x it o« 1),
EXAMPLE ] OPERATION READ-QUT
sinh~1 9.2=2.9162861,,, qC2ER 1 BFIeH286) [ 29152914 ]
cosh™3.4=1,894559, ICAFEERIEE@3C4BE [ 1,884569]
tanh-10.5 =0.54930861, ., 1 B0 AR ERERR28 | 0.564930615
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APPLICATIONS

T} Determing the height of tree h when the length of shadow is B.6m and the angle & is 68" 20
in the figure shown below,

h =98 x tan {68° 20') [m]

—_ . _OPERATION READ-OUT
) 68E200MB9068 [ 24.16464672

2} EE{terTfne the resistance {N2) of a copper wire when its section area is 5.5 {mm?®) and tength is
kmj,

Note: Moment of resistance is 1.72 x 1077 {fim],

[FOARMULA] = P - -; [£2] F: Moment of resistance {£2m)
L : Length (m])
A . Section area Im?® )
OPERATI|ON READ-OUT

1720 8RA2M3B5 0668 | 6,254545454 |

r ~y

FOCTRIC CURRENT IN TRANSIENT PHENOWENA - L
3) ELEC Oetermine the ratio of electric current [i} in the RL ¢irguit (R =

e 2001, L = 3H] shown lgft 0,2 second after the switch is closed.
i R

— T E
| Ry
I!
i,
- OPERATION H!.;AD,DUT
22008028381 @1 00088 [ 73.64029]

4} PARABOLIC MOVEMENT o . o _
To obtain the height of a ball 3 seconds after throwing it at a 60" angle and at an initial velocity

of 30 m/sec, {not calculating air resistanca)]. :
[FORMULA} h- vy, tsine — — ot
Height of batl at T saconds after thrown
© {nitiaf velocity {mfsec.)
Tima (sec.} |
Throwing angle to levef surface
Gravitational acceleration (9.8 m/fsec.?)

OPERATION  READ-QUT

-l

I

f////////////j////ﬂf w BB 300 3FM3IEIEIO 8 B 2 (e r_243i:_3_gggﬁj
| i

T = = =gty — -
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SPECIFICATIONS

CAPABILITIES:
Mormal functions — 4 basic functions, chain & mixed operation, constants for x/+, automatic

accumulation in 4 functions, true credit baltance and calculations involving decimal places.
Scientific functions — Trigonomsatric & {nverse Trigonometric functions By degree or radian, Commaon
& Matural Loogarithmic functions, Expanentiations [Exponentiats, Squares & Powers], Square roots,
Reciprocals, Sexagesimal/Decimal conversion, Pi entry and Scientific notation,

CAPACITY: Input range Cutput accdracy
Entry/basic functions 10 digit mantissa ar 8 digit mantissa plus 2 digit exponent
{powers of ten from 10°% to 107%9),
sin x/tan x 1x1< 1480° [DEG),jx|< 81 (RAD) 1 in the Bth digit
Cas X | x| < 1530” {DEG],!xlw’:!ﬁlﬁ{HAD] = "
sin™! x foos= ! x e x71 in the 7th digit
tan”' x x| 1 x 0% — " -
log xfln x O<x<1x 10" +1in the 8th digit
gt |x|= 230 1 in the 7 digits
Y : 0<x <1 x 100 - -
\/? 0=x < 1% 10'9° Up to 10 digits
x* |xl< 1 x 10°° = '
1/ | %1« 1 % 10'0° ,x = 0 - -
Ot oar " Up to second - -
i 10 digits - "=
L . ]

DECIMAL POINT: Full floating mode with underflow,

NEGATIVE NUMBER: Indicated by the floating minus {—} sign for mantissa. The minus sign
appears in the 3rd column for a négative exponent.

OVERFLOW: indicated by an “£'" sign, locking the calculator.
READ-OUT: Green digitron tube and zero suppression.
MAIN COMPONENT: One chip LSI,

POWER CONSUMPTION: 045 W

POWER SOURCE: :

AC 100, 117, 220 or 240V i+10V), b0/60Hz with applicable AC Adapior. , .

DC Four AA size Manganese dry batteries {SUM-3} operate abt. 11hours continuously,
Four AA size Alkaline dry batteries (AM-3) operate abt, 25 hours continuously.

USABLE TEMPERATURE: 0°C -~ 40°C {32°F ~ 104°F)
DIMENSIONS: 4 mmH x88mmWx 180 mm D (1-3/8" H x 3-3/14" W x &-1/4" D)

WEIGHT: 290 g {10.2 oz including batteries,

L
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CARE OF YOUR NEW
ELECTRONIC CALCULATOR

This calcelator is a durable, precision-made instrurment which will provide you with vyears of
trouble-free service, '

To help ensure this we recommend that the inside of the galculator not be touched. It is also
inadvisabile to subject the calculator to hard krocks, drops, and unduly strong key pressing,
Extremne cold {below 0°C or 32°F}, heat {above 40°C or 104°F and humidity may also effect the
function of the calculator. When yau do not use the caleulator for a long period, take owt the
batteries to prevent damage if the batteries |eak. :

Special care should be taken not to [eave dead batteries inside the calculator.

Please make sure vou switch off the powsr when you finish your calculations or intend to open
the covar 1o change batteries,

Shouid the calculator need service, take the unit to the store where purchased or to a nearby dealer,

Sy, b= 1.75% dnaval rage
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