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INTRODUCTION

Thank you for purchasing the SHARP Scientific Calculator Model
EL-520X.

About the calculation examples (including some formulas and
tables), refer to the reverse side of this English manual. Refer to
the number on the right of each title in the manual for use.
After reading this manual, store it in a convenient location for
future reference.

Operational Notes

« Do not carry the calculator around in your back pocket, as it
may break when you sit down. The display is made of glass
and is particularly fragile.

Keep the calculator away from extreme heat such as on a car
dashboard or near a heater, and avoid exposing i to exces-
sively humid or dusty environments.

Since this product is not waterproof, do not use it or store it
where fluids, for example water, can splash onto it. Raindrops,
water spray, juice, coffee, steam, perspiration, etc. will also
cause malfunction

Clean with a soft, dry cloth. Do not use solvents or a wet cloth.
Avoid using a rough cloth or anything else that may cause
scratches

Do not drop it or apply excessive force.

Never dispose of batteries in a fire.

Keep batteries out of the reach of children.

This product, including accessories, may change due to up-
grading without prior notice.

OTICE

+ SHARP strongly recommends that separate permanent
written records be kept of all important data. Data may be
lost or altered in virtually any electronic memory product
under certain circumstances. Therefore, SHARP assumes
no responsibility for data lost or otherwise rendered unusable
whether as a result of improper use, repairs, defects, battery
replacemont, use afer the specied batar lfe has expird,
or any other

SHARP will no( be Hable nor responsible for any incidental or
consequential economic or property damage caused by
misuse and/or malfunctions of this product and its peripherals,
unless such liability is acknowledged by law.

-

Press the RESET switch (on the back), with the tip of a ball-
point pen or similar object, only in the following cases. Do not
use an object with a breakable or sharp tip. Note that pressing
the RESET sich arases clldas storad in memory
= When using for the first time
« After replacing the patercs.
« To clear all memory contents

When an abnormal condition oceurs and all keys are inoperative.
If service should be required on this calculator, use only a SHARP
servicing dealer, SHARP approved service facility, or SHARP
repair service where available.

Hard Case

—
i
DISPLAY
% «Symbol
Equation-> £z 1 N30+ COZEEN
Display |3 1 123Y5ET HEM’
Mantissa  Exponent

During actual use, not all symbols are displayed at the same time.
Certain inactive symbols may appear visible when viewed from
a far off angle.

Only the symbols required for the usage under instruction are
shown in the display and calculation examples of this manual.
Appears when the entire equation cannot be displayed.
Press (4)/(») to see the remaining (hidden) section.
xylr0 : Indicates the mode of expression of results in the com-
plex calculation mode.

i~ Indicates that data can be visible above/below the
screen. Press (& )/(¥ ) to scroll up/down the view.
2ndF  : Appears when (2udF) is pressed.

nd the hypev'

e pressed,
HYP" appear, ndmaung et imverse
hyperbolic functons are enabied.

Metric Conversions [15]

See the quick reference card and the English manual reverse side.

Unit conversions can be performed in the normal mode (when not
set o binary, pental, octal, or hexadecimal), equation mode and
statistics modes.

ALPHA : Appears when (i74) (STAT VAR), (570 or (Gl is pressed.
FIX/SCIENG: Indicates the notation used to display a value.
DEG/RAD/GRAD: Indicates angular units.

: Appears when statistics mode is selected.

M : Indicates that a value is stored in the lndependeni memory.

? : Indicates that the calculator is waiting r a numerical
value to be entered, such as during Amiaon caeuiton.

£ : Appears when the calculator shows an angle as the result
in the complex calculation mode.

i + Indicates an imaginary number is being displayed in the

complex calculation mode.

BEFORE USING THE CALCULATOR

Key Notation Used in this Manual

In this manual, key operations are described as follows:
(@) ()

(n)

()

Functions that are printed in orange above the key require (21F) to
be pressed first before the key. When you specify the memory,
press (a7 first. Numbers for input value are not shown as keys,
but as ordinary numbers.

To specify F ¢

Power On and Off
Press () to tum the calculator on, and (zhdF) (GFF) to tum it off

Clearing the Entry and Memories

Operation Enty M AF,XY STAT"
(Display) F1-F4  ANS _STAT VAR
o x x x
(2008) (o) o x [} o
Mode selection o x o o
e EaR(0)Co)® O (o} ) [e)
R EaR(T)Ce)* O (e} ) o
RESET switch o o o [¢]

O:cl tetain
“ Stahsucal data (enlered data).

* % sx, ox,m, 5x, T, 5, 3y, 0y, By, 5%, Ty, 1, a, b ¢

= Al variabies are cleared

* This key combination functions the same as the RESET switch.
Press (2ndF) (vc5) " display the menu. 8EM ;‘ESET

To clear all variables (M, AF, X, Y, ANS,

F1-F4, STAT VAR), press (0 J(0) or (0
To RESET the calculator, press (1)(0J or

The RESET operation will erase all data stored in memory, and
restore the calculator's default setting.

[Memory clear key]

Entering and Correcting the Equation

[Cursor keys]

« Press () or () to move the cursor. You can also retum to
the equation after getting an answer by pressing (b ) ((C4)).
See the next section for using the (& ) and (¥ ) keys.

« See ‘SET UP menu' for cursor use in the SET UP menu.

[Insert mode and Overwrite mode in the Equation display]

« Pressing (2xF) (Ivs ] switches between the two editing modes:
insert mode (default; and overwrite mode. A triangular cursor
indicates that an entry will be inserted at the cursor, while the
rectangu\ar cursor indicates to overwrite preexisting data as you
make ent

+ T neert a sumber in the nsert mode, move the cursor 1o the
place immediately after where you wish to insert, then make a
desired entry. In the overwme mode data under the cursor wil
be overwritten by the number you

+ e mode set wil b rtained untlhe noxt RESET operation.

[Deletion key]

* To delete a number/function, move the cursor to the number/
function you wish to delete, then press (DEL). If the cursor is
located at the right end of an equation, the (0£L) key will function
as a back space key.

Mul e Playback Function 10)]
Previous equations may be recalled in the normal mode. Equations
also include calculation ending instructions such as *=" and a maxi-
mum of 142 characters can be stored in memory. When the memor

is full, stored equations are deleted in the order of the oldest first.
Pressing (&) will display the previous equation and the answer.
Further pressing (4 ) will display preceding equations (after re-
turning to the previous equation, press (¥ ) to view equations in
orden). n adefion. () (A ) can be used to jump to the oldest

qual

T et an oquation afer recaling . press () ().
by the !ol\awmg operations:

*+ The mltiine memory -s

gral calculation, chain caulation, angle unit conversion, coordi-
nate conversion, N-base conversion, numerical value storage to
the temporary memories and independent memory, solver func-
tion and simulation calculation

« Variables and numerical values stored in the memories will be
displayed in the variable input screen. To change a numerical
value, input the new value and press (EnT).

« Performing simulation calculation will cause memory locations.
to be overwritten with new values

sinoschare
c Degree Celsius Pasc:
5 | Gar (US) - gallon (US)
¢ iter
T gal (UK - gallon (UK)
‘ iter

| u R Tom

J Joule.

Calculations Using Engineering Prefixes 116
Calculation can be executed in the normal mode (excluding N-
base) using the following 9 types of prefixes.

No. Romarks Romarks
Fm o [ 2] om0 fudounes1US) STATISTICAL CALCULATIONS 120
[N +foot {2 f T "“UKV "“‘“ 0“"09“”() Press -(I) to select the statistics mode. The seven statisti-
m__:meter it al ted below can be performed. After selecting the
e e Ford :a‘ i:;jg Salics mode, sevet e deshod trmods by pressing the number
e mie 5 Toute key o your choice.
Fekm - klomet [55] calis_: Calorie (15n°C) To change sitistcal e, tsslect staleice mods (press
[ mie  nautcarmle o] o (#058 (1)), then select the required sub-m
= T (9)(8D)  : Single-variable statistics
o e KA Rorsapower (T (LINE) - Linear regression calculation
S e - (C2) (QUAD) : Quadratic regression calculation
Ho e [ pe  Frenchmorsepoer 33 (EXP)  : Exponential regression calculation
£ o (£ (LOG) : Logarithmic regression calition
6] ks kiogram [58]Pa - Pasca (=) (PWR) : Power regression calculati
F Degree Fanrenhell | 2 alm (&) (INV) Inverse regression calcu\anon

The following statistics can be obtained for each statistical calcula-
tion (refer to the table below)

gle-variable staf al calculation

Statistics of 1) and value of the normal probability function

Linear regression calculation
Statistics of (1) and (2 and, in addition, estimate of y for a given x
(estimate ") and estimate of x for a given y (estimate x")

Priority Levels in Calculation

Operations are performed according to the following priority:

1) Fractions (114, elc.) (2 Z, engineering prefixes 3 Functions

preceded by their argument (x', ¢, nl, etc.) @ Y*, (s Implied

multiplication of a memory value (2Y, etc.) (6 Functions followed by

their argument (sin, cos, etc.) (7 Implied multiplication of a function

(2SS0, ) ®):C. P 8 1 4~ 10 AND 2 OR, XOR, XNOR

M, PDEG, PHAD P GRAD, DATA, CD, —rf, —xy

and other calcu\ahon ending instructions

+ If parentheses are used, parenthesized calculations have prec-
edence over any other calculations.

1 =, M+, M=,

INITIAL SET UP

Mode Selection

(#0085 ): Normal mode (NORMAL)
(i008)(_1): Statistic mode (STAT)
Equation mode (EQN)

(3): Complex number mode (CPLX)

enu
10 display the SET UP menu.
em can be selected by:

., then pressing @y), or
+ pressing the number key corresponding o e s o number.
If ~ or ~ is displayed on the screen, press (&) or (v
view the previous/next menu screen.
P 1o exit the SET UP menu

of the Angular Uni

Tnemuuwmg vee angularunts 1dsgrees radians, and grads) can
be specified

DEG () Press EW (oo,
* RAD (rad): Press (&) (0 )(1J.
* GRAD (g) : Press (5709 0 )( 2]
[Selecting the Display Notation and D
Four display notation systems are used to display calculation re-
sults: Floating point; Fixed decimal point; Scientific notation; and
Engineering notation.
+ When the FIX, SCI, or ENG symbol i displayed, the number of decimal
places (TAB) can be set 1o any value between 0 and 9. Displayed
il be reduced i f digis.

[Setting the Floating Point Numbers System in Scientific Notation]
Two settings are used to display a floating point number: NORM1
(default setting) and NORM2. A number is automatically displayed
in scientific notation outside a preset range:

« NORMT: 0000000001 < |x| < 9999999999

« NORM2: 0.01 < |x| < 9999999999

SCIENTIFIC CALCULATIONS

* Press (Mol ) to select the normal mode.

* In oach example proca (o1 to cloar i display. fthe FIX, SCI,
or ENG indicator is displayed, clear the indicator by selecting
“NORM?" from the SET UP menu.

Operations (31

A
+ The closing parenthesis (1) just before (=) or (=) may be
omitted.

Constant Calculations (4]

+ In constant calculations, the addend becomes a constant. Sub-
traction and division are pertormed in Ih same manner. For
multiplication, the multiplicand bect

+ In the constants catculations, constants wil b0 msplayeu ask

Functions (51
+ Refer to the calculation examples of each function.
« Before starting calculations, specify the angular unit.

Differential/integral Functions 61
D\“erenna\ and integral calculations are only available in the nor-
ode. For calculation conditions such as the x value in differ-
enual calculation or the initial point in integral calculation, only
numerical values can be entered and equations such as 2* cannot
be specified. It is possible to reuse the same equation over and
over again and to recalculate by only changing the conditions with-
out re-entering the equation.
« Performing a calculation will clear the value in the X memor
When performing a differential calculation, enter the formula first and
then enter the x value in differential calculation and the minute interval
(d). It a numerical value s not specified for minute interval, x=<0 will be:
x|x10°* and x=0 will be 10 from the value of the numeric erivative.
When performing an integral calculation, enter the formula first
and then enter a range of integral (a, b) and subintervals (n). If a
numerical value is not specified for subintervals, calculation will
be performed using n=100.
Since differential and integral caloulations are performed based on
the following equations, correct results may not be obtained, in
certain rare cases, when penormmg special calculations that con-
tain discontinuous points.

* To delete a da'a set, display an item of the da\a set to delete,
then press (200F)(co ). The data set will be delete

T a6 a now data set, press (ov5) and input e values, then
press (ATA

Statit

tical Calculation Formulas [22]

Regression formula

inear
Exponential

Integral calculation (Simpson's rule):

;—n( (Fa)+4(f (a+h)+f(a+3h)+
+2{f(a+2h)+f(a+dh)+

+f(a+(N-1)h)}
ot fla+ (N-2)H(6))

ForE)r-5)

dr
[When performing integral calculations]
Integral calculations, depending on the
integrands and subintervals included, require
longer calculation time. During calculation, “Cal-
culating!” will be displayed. To cancel calcula-
tion, press Note that there will be greater
|nlegra| errors when there are large fluctua-
tions in the integral values during minute shift-
ing of the integral range and for periodic func-
tions, etc., where positive and negative inte-
gral values exist depending on the interval.
For the former case, divide integral intervals
as small as possible. For the latter case,
separate the positive and negative values.
Following these tips will allow results of calculations with greater
accuracy and will also shorten the calculation time.

Differential calculation: 7,

Random Function

The Random function has four settings for use in the normal or
statistics mode. (This function cannot be selected while using the
N-Base funcion) n;  generate further random numbers in succes-

sion, pvess

in
. Each random number is based on a number series.

[Random Numbers]

A pseudo-random number, with three significant digits

0.999, can be generated by pressing (2ndF) (weod (o )

[Random Dice]

To simlate a die-oling, @ random nteger between 1 and 6 can be

generated by pressing (2ndF) fweon) )

[Random Coin]

To simulate a coin flip, 0 (head) or 1 (tail) can be randomly gener-

ated by pressing (2ndF) ey (2 ) (ENT)

[Random Integer]

An integer between 0 and 99 can be generated randomly by press-

ing (20F) veen) (3 ) (ENT)
Angular Unit Conversions 71

memory

Oupto

Fraction Calculations (101

Arithmetic operations and memory calculations can be performed

using fractions, and conversion between a decimal number and a

fraction.

« If the number of digits to be displayed is greater than 10, the
number is converted to and displayed as a decimal number.

ary, Pental, Octal, Decimal, and Hexadecimal
Operations (N-Base) (111
Conversions can be performed between N-base numbers. The
four basic arithmetic operations, calculations with parentheses
and memory calulations cen also be perfermec. slong wib tha
logical operations AND, OR, NEG, XOR and XNOR on
binary, pental, octal and nexadboml nambers

Conversion to each system is performed by the following keys:
(2007 (=) (*h" appears.), (210F) (7N (P appears.), (20dF) (007
(‘0" appears.), (2ndF) (=) (*H" appears.), (2ndF) (=50) (", “P".
“0” and *}f" disappear.)

umbers A ~ F are entered by pressing

(e} and (i), and displayed

A=A, BAb Co{,D>d,EnEFof

In the binary, pental, octal, and hexadecimal systems, fractional
parts cannot be entered. When a decimal number having a frac-
tional part is converted into a binary, pental, octal, or hexadeci-
mal number, the fractional part will be truncated. Likewise, when
the result of a binary, pental, octal, or hexadecimal calculation
mcmaes a Hac\mna\ part, the fractional part will be truncated. In

the binary, pental, octal, and hexadeclmal systems, negative num-
bors ar% dlsp\ayed as a comple

e, Decimal and Sexagesimal Calculations  [12]
Conversion between decimal and sexagesimal numbers can be
performed, and, while using sexagesimal numbers, conversion to
seconds and minutes notation. The four basic arithmetic opera-
tions and memory calculations can be performed using the
sexagesimal system. Notation for sexagesimal is as follows:

2034 568
degree—7 IL second
minute

ate Conversions (131
« Before performing a calculation, select the angular unit

v v

P o)

X

* Value of 6 or y: Y memory
al Constant (4]

Each time (2ndF) (DRG») are pressed, the angular unit changes in sequence. ; P [
i ©
Memory Calculations O] xR
Mode ANS M, F1-F4 AF XY Rectangular coord.  Polar coord.
NORMAL o o S « The calculation result is automatically stored in memories X
STAT o x x and Y.
EQN x x x « Value of r o x: X memory
CPLX o [¢) % -
O Available x: Unavailable

[Temporary memories (A-F, X and Y)]
Press (570) and a variable key to store a value in memory.

To place a variable in an equation, press and a variable key.

[Independent memory (M)]

in addition to all the features of temporary memories, a value can
be added to or subtracted from an existing memory value.

(570) () to clear the independent memory (M).

[Last answer memory (ANS)]

The calculation result obtained by pressing (=) or any other
calculation ending instruction is automatically stored in the last
answer memory.

[Formula memories (F1-F4)]

Formulas up to 256 characters in total can be stored in F1 - F4.

(Funclons such a5 sin e, will be courled a5 one leter) Storng
equation in each memory will automatically replace the

ex\slmg equation.

Note:

~Gatculation results from the functions indicated below are auto-
matically stored in memories X or Y replacing existing values.
« Random function.......Y memory
o o, oy X memory (- or x), Y memory (6 or 1)

« Use of (meL) or il recall the value stored in memory using
up to 14 digts.

Chain Calculations C)}

The previous calculation result can be used in the subsequent
calculation. However, it cannot be recalled after entering multiple
instructions.

When using postfix functions (", sin, etc.), a chain calculation is
possible even if the previous calculation resultis cleared by the
use of the. k

Error Codes and Error Types

Syntax error (Error 1)
was made to perform an invalid operation.
Ex. 2 (znF) (=)

Calculation error (Error 2):

+ The absolute value of an intermediate o fnal caloulation resut equals
or exceeds 107,

+An aempt was made to dvids by O (or an inermedise calcuaion
resulted in zero)

+ The calculation fanges wars excseded whil performing calculations.

ogarithmic
ower

Inverse

Quadratic

In the statistical calculation formulas, an error will ocour when:
he absolute value of the intermediate result or calculation result
is equal to or greater than 1 x 10",
+ The denominator is zero.
« An attempt is made to take the square root of a negative number.
« No solution exists in the quadratic regression calculation.

Normal Probability Calculation: [20] (23]

+ P(), QQ), and R() will always take positive values, even when
" se these functions follow the same principle used

when solving for an area.

Values for P(s), Q(1), and R() are given to six decimal places.

SIMULTANEOUS LINEAR EQUATIONS [24] [25]

Operation Tnit

« BB 10

M EBCOD 10

G ERCOD 10

i ERCOD 10

m EBCOD 100

1 EBCOCD 100

3 EBCOCD 107

i (femto) m (s ) 10
Modify Function u7l

Calculation results are internally obtained in scientific notation
with up to 14 digits for the mantissa. However, since calculation
results are displayed in the form designated by the display nota-
tion and the number of decimal places indicated, the internal
calcuation resut may differ from that shown in the display. By
using the modify function, the internal value is converted to match
that of the display, so that the displayed value can be used
without change in subsequent operations.

Solver Function (18l

The x value can be found that reduces an entered equation to *0".

« This function uses Newton's method to obtain an approxima-
tion. Depending on the function (e.g. periodic) or ‘Start value,
an error may occur (Error 2) due to there b

Loaarithmi

Power and Inverse
Statistics of 1) and 2. In addition, estimate of y for a given x and
estimate of x for a given y. (Since the calculator converts each
formula into a linear regression formula before actual calculation
takes place, it obtains all statistics, except coefficients a and b,
from converted data rather than entered data.)

Quadratic regression calculation
Statistics of 1) and @ and coefficients a, b, ¢ in the quadratic
regression formula (v = a + bx + cx¥). (For quadratic regression
calculations, no correlation coefficient (r) can be obtained.) When
there are wo x” values, press (2xdF)
When performing calculations using a, 5 and ¢, only one numeric
value can be held

X lean of samples (x data)
st ample standard deviation (x data)
;[ _ox_| Population standard deviation (x data)
n lumber of samples
S| Sum of samples (x data)
=17 | Sum of squares of samples (x data)
v lean of samples (v data)
P ample standard deviation (v data
o opulation standard deviation ( data)

to the solution for the equation.

The value obtained by this function may include a margin of
error. If it is larger than acceptable, recalculate the solution
after changing ‘Start’ and dx values.

Change the ‘Start’ value (.g. to a negative value) or dx value
(e.9. 10 a smaller value)
« o solution can be found (Error 2).

+ more than two solutions appear to be possible (e.g. a cubic

equation).
to improve the arithmetic precision.
« The calculation result is automatically stored in the X memory.

[Performing Solver function]
© Press (0%
2 Input a formula with an x variable.
3 Press (WATH (0 ).

4 Input ‘Start’ value and press
5 Input dx value (minute interval
& Press (ENT

The default value is ‘0.

SIMULATION CALCULATION (ALGB) [19]

I you have to find a value consecutively using the same formula,
such as plotting a curve line for 2:% + 1, or finding the variable for
21+ 2y =14, once you enter the equation, all you have to do is to
specify the value for the varable n the formuia.

Usable variables: A-F, M, X ai

Unusable functions. Random functon

« Simulation calculations can only be executed in the normal

mode.
« Calculation ending instructions other than (=) cannot be used.

Performing calculahons

© Press (11009

2 Inputa formula wi a last one variable

3 Press (2naF) (AL68)

@ Variable input screen will appear. Input the value of the flashing
variable, then press (ext) to confirm. The calculation result will
be displayed after entering the value for all used variables.

« Only numerical values are allowed as variables. Input of
formulas is not permitte

« Upon completing the calculation, press (26F) (ALS8) to per-
form calculations using the same formula.

=, | Sum of samples (y data)
‘Sum of squares of samples (y data)

2 Iy
Zxy | Sum of products of samples (x, y)
| Correlation coefficient
| Coefficient of regression equation
b Coefficient of regression equation
¢ Coefficient of quadratic regression equation
+ Use (ir#) and (RcL) to perform a STAT variable calculation.
Data Entry and Correction [21]

Entered data are kept in memory until (2u)(cA) or mode selec-
tion. Before entering new data, clear the memory contents

[Data Entry]

Smgle vanable data

Data (25) frequency (BATA) (To enter multiples of the same data)

Two-variable data

Datax (1)) Datay ©57%)
Data x (1)) Data y (1)) frequency [BATA) (To enter multiples
of the same data x and v.)

* Up to 100 data itams oan be entered. With the singlo-variabio
data, a data item without frequency assignment is counte
on data fom, whilo an fom acsignod with equency e sored s
a set of two data items. With the two-variable data, a set of data
items without frequency assignment is counted as two data items,
while a set of items assigned with frequency is stored as a set of
three data items.

[Data Correction]

Correction prior to pressing (9ATA] immediately after a data entry:

Delete incorrect data with (GvE), then enter the correct data.

Cavrecﬂan after pressing (OATA):

se (4 )(¥) to display the data previously entered.
Pross (¥ (o display data items in ascending (oldest first)
order. To reverse the display order to descending (latest first),

 or ‘Nu=' (nis the sequen-

Display the data item to modify, input the correct value, then
press (0ATA). Using (1), you can correct the values of the data
setall at once.

linear equation with two unknowns (2-VLE) or with
three unknowns (3-VLE) may be solved using this function.
1 2-VLE: (woog( 2 )( 0]
2 3-VLE: (woog(2 (1]
If the determinant D = 0, a
|r ne absolute value o an nermeciate rsultorcalculation esult
s 1 10" or more, an error ocours.
Costicients (ar, etc.) can be entered using ordinary arithmetic
operations
To clear the entered coefficients, press (2:dF)
Pressing (n7) when the determinant D is in the display recalls.
the coefficients. Each time (exT) is pressed, a coefficient is
cisplayed intre order ofingut, llowing the snisrsd coeficenis
to be verified (by pressin . coefficients are displayed
in reverse order.) To correct a pa rikuiar cooffciont being dis-
played, enter the correct value and then press (nt)

QUADRATIC AND CUBIC EQUATION SOLVERS [26]

Quadratic (ax® + bx + ¢ = 0) or cubic (ax’ + bx* + cx + d = 0) equation

may be solved using this function.

1) Quadratic equation solver: (¥oog) (2 )( 2 )

2) Cubic equation solver.  (voog)( 2 )( s )
Press (EnT) after entering each coefficient.
The result will be displayed by pressing (ENT) after entering all
cosficints. When here are mors tan 2 resule, e noxt Soi-
tion will be displayed
When the result is an imaginary number, “xy” symbol will appear.
The display can be switched between imaginary and real parts
by pressing
The results obtained by this function may include a margin of
error.

COMPLEX NUMBER CALCULATIONS 271

To carry out addition, subtraction, multiplication, and di
complex numbers, press (4008 (3 ) to select the complex number
mode.

Results of complex number calculations are expressed in two modes:
1) (206F) (= ): Rectangular coordinate mode (xy appears.)
2 (208) (=1): Polar coordinate mode (6 appears.)

Complex number entry

1 Rectangular coordinates
x-coordinate (_+ ) y-coordinate (i )
or x-coordinate (+ )(_i ) y-coordinate

2 Polar coordinates
rC2le
r: absolute value 6: argument
On selecting another mode, the imaginary part of any complex
number stored in the independent memory ( ) le be cleared.
A complex number expressed in rectangular tes with the.
y-value equal to zero, or expressed in polar coordlnates with the
angle equal to zero, is treated as a real number.
Press (@ATH (0 ) to return the complex conjugate of the speci-
fied complex number.

ERROR AND CALCULATION RANGES

Errors.

An error will occur if an operation exceeds the calculation ranges,
or if a mathematically illegal operation is attempted. When an eror
occurs, pressing (4 ) (or (b)) automatically moves the cursor
back to the place in the equation where the error occurred. Edit the
equation or press to clear the equation,

Depth error (Error 3):
“The available number of buffers was exceeded. (There are 10 buffers*
for numeric values and 24 buffers for calculation instructions)
*5 buffers in STAT mode and complex number mode.

« Data items exceeded 100 in the statistics mode.

Equation to long (Error 4)
+The equation exceeded its maximum input buffer (142 characters)
An equation must be shorter than 142 characters.

Equation recal eror (Eror )
equation contains a function not available in the mode
use 10 recall he equation. For exampie, i & rumerial value with
numbers other than 6 and 1 Is stored as a decmal, ec. it cannol be
recalled when the calculator s set to binary.

Memory over erfor (Error 6);
formula memory buffer total

in F1 - F4),

Calculation Ranges (28]
Within the ranges specified, this calculator is accurate to =1
of the least significant it of the mantissa. However,
calculation error increases in continuous calculations due
to accumulation of each calculation error. (This is the same
fory*, "\, nl, &, In, etc., where continuous calculations are
performed internally.)

error and become
larger in the vicinity of inflection points and singular points
of functions.
Calculation ranges

210 ~ £9.999999999x10% and 0.
If the absolute value of an entry or a final or intermediate result of a
caloulation is less than 10, the value is considered to be 0 in
calculations and in the display.

BATTERY REPLACEMENT

Notes on Battery Replacement

Improper handiing of batteries can cause electrolyte leakage or
explosion. Be sure to observe the following handling rules:

Make sure the new batteries are the correct type.

When installing, orient each battery properly as indicated in the
calculator.

Batteries are factory-installed before shipment, and may be ex-
hausted before they reach the service life stated in the specifica-
tions.

Notes on erasure of memory contents

When the battery is replaced, the memory contents are erased.
Erasure can also ocour if the caloulator is defective or when it is
repaired. Make a note of all important memory contents in case
accidental erasure ocours.

When to Replace the Batteries

If the display has poor contrast or nothing appears on the display
even when (i) is pressed in dim lighting, it is time to replace the
batteries.

Cautions

Fluid from a leaking battery accidentally entering an eye could
result in serious injury. Should this occur, wash with clean water
and immediately consult a doctor.

Should fluid from a leaking battery come in contact with your skin
mmediately wash with clean water.

If the product is not to be used for some time, to avoid damage to
the unit from leaking batteries, remove them and store in a safe
place.

Do not leave exhausted batteries inside the product.

Keep batteries out of the reach of children.

Exhausted batteries left in the calculator may leak and damage
the calculator.

Explosion risk may be caused by incorrect handing.

Do not throw batteries into a fire as they may explode.

Replacement Procedure

Tumn the power off by pressing (2ndF)
Remove one screw. (Fig. 1)
Lift the battery cover to remove.
Remove the used battery by prying it out with a ball-point pen or
other similar pointed device. (Fig. 2)
Insalane new batery. Make suro he °"side s facing up.
Replace the cover and s
Press the RESET swmch 10H |he back).

sopo

Noo

sing Physi

See the quick reference card and the English manual reverse side.

A constant is recalled by pressing (6 followed by the number

of the physical constant designated by a 2-digit number.

The recalled constant appears in the display mode selected with

the designated number of decimal places.

Physical constants can be recalled in the normal mode (when not

set 1o binary, pental, octal, or hexadecimal), equation mode, or

statistics mode.

Note: Pnysmal constants and metric conversions are based either
e 2002 CODATA recommended values or 1995 Edi-

ﬂon of the “Guide for the Use of the International System of

Units (SI)” released by NIST (National Institute of Stand-

ards and Technology) or on ISO specifications.

No. Constant No. Constant

01 [ Speed of light in vacuum 27 | Stefan-Boltzmann constant

02 | Newtonian constant of 28 | Avogadro constant
gravitation 29 | Molar volume of ideal gas

03 | Standard acceleration of (27315 K, 101.325 kPa)
avity 30 | Molar gas constant

04 | Electron mass 31 | Faraday constant

05 32 | Von Kitzing constant

9 [Nouron rase 33 | Electron charge to mass

07 |Muon m: quotiont

06 | Atomic mass unitkiogram | 34 | Guantum of ccultion
relationship 35 | Proton gyromagnetic ratio

09 |Elementary charge 36 | Josephson cor

10 | Planck constant 37 | Electron volt

11 |Boltzmann constant Celsius Temperature

12 | Magnetic constant 39 | Astronomical unit

13 | Electric constant 0

14 | Classical electron raius 41 |Molar mass of carbon-12.

15 | Fine-structure constant 42 |Planck constant over 2 pi

16 |Bonr radius 43 |Hartree energy

17 a4

18 |Magnetcfux quantum 45 {Inverse fine-structure constant

19 | Bohr magni 46 |Proton-electron mass ratio

20 47 |Molar

21 | Nuclear magneton 48 [Neutron Compton wavelength

22 | Proton magnetic moment 49 |First radiation constant

23 |Neutron magnetic moment | 50 |Second radiation constant

24 | Muon magnec moment 51 | Characteristic impedance of

Compton wavelength vacuum
Fran Gomplon wivclongin | 52 | Standar amosphero

* Make sure that the display appears as shown below. If the
display does not appear as shown, remove the battery, reinstall
it, and check the display once again.

(Fig. 1) (Fig. 2)

I NE 1

Automatic Power Off Function
This calculator will tun itself off to save battery power if no key is
pressed for approximately 10 minutes.

SPECIFICATIONS
Calculations: Scientific calculations, complex number
calculations, equation solvers, statistical
calculations, etc.

Mantissas of up to 14 digits

24 calculations 10 numeric values
(5 numeric values in STAT and complex
number mode)

Built-in solar cells

15V~

Backup

(A\kalme banery (LR44 or equivalent)

Internal calculations:
Pending operations:

Power source:

Operating temperature:
External dimensions:

- aorc (32°F - 104°F)
80 mm (W) x 158 mm (D) x 14 mm (H)
3-5/32" (W) x 6-7/32" (D) x 9/16" (H)

Weight: Approx. 94.5 o (0211)
(including batt
Accessories Battery x 1 (lnstalled) operation

manual and hard c:

FOR MORE INFORMATION ABOUT
SCIENTIFIC CALCULATOR

Visit our Web site.
http://sharp-world.com/calculator/
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(cosh 15+ @O 15 (D)
sinh 1.5)% = (sn)15 = 20.08553692 2C9E=(A)
EL-520X 5 n 5 +(8x2)= . +)2000~ 2000 (=)
tanh'=- = s ()L (8x2)x5= 80. 1901=(B) 1901 (e 6FF"
7 =2700= 0.895879734 © O Add
2.
I = o. .
CALCULATION EXAMPLES n20 ez o o i) i
ANWENDUNGSBEISPIELE log 50 1.698970004  1)5250:Mc <Mi5250 250, | 101=@N) 101 () ”
EXEMPLES DE CALCUL o 2008553692 | MoS% 35. | SAORC3= (HEX) (2) (o) 5A (05) C3 [ b @)
EJEMPLOS DE CALCULO 107 = 01872338 | — 665 NOT 10110~ o110(=) 1111101001 2 (e 3 (o) 3605851275
EXEMPLOS DE CALCULO 3 5 $1=110 . @) EAEsEDs Sl
ESEMPI DI CALCOLO 517 (=) 0.309523809 “2,:;;‘ 24XOR4 = (OCT) (o) 24 Gom) 4 (5D 20°
REKENVOORBEELDEN 87-3x 5= B3 XNOR (200F) (SHE0) B3 (xv0R) (201 L
c AMITA 2 2D = (HEX) 20 (=) FFFFFFFF61" r
PELDASZAMITASOK 2024.954375 ) 28 srasss0s SDEC —159. (5t P( QG RO
PRIKLADY VYPOCTU 2% ——
i cararoser | o242 \ZJ(E 46 =) 24
RAKNEEXEMPEL 121 (Lssec, smin) @8I o
., . (—sec, - 2
LASKENTAESIMERKKEJA fakal stz f SAnsA 322 9 @ P
MPUMEPbI BbI4UCTIEHUI s et - (00 49 (=04 @000 e e o e © 2
UDREGNINGSEKSEMPLER A & - = o o s
AI081NMsAIM a7 = (o) () 27 (=) 3 @ 3 1236780160 123.678 (@) 1) 123°40'40.8" 75 (D)3 4
- 50 5.
s - — V=2 37.69911184 3 (515) 30 [035) 45 (+) 6 (03) .
N a- 4@ = 24.
allal il - @R 6h45m36s = [60] 45 (ows) 36 (=) 10°16'21.” S 75.71428571
3 10Ps = 10 (20dF) (Copr = ). (&), -
HEBIF e () 720. . 1234°5612" + 123 56 () 12 (£ =) 1237170148
o 5 Geo2 () 10. 0°034.567" = 60] 0 (0s) 0 (01s) 34.567 (=) °56'47." )
CONTOH-CONTOH PENGHITUNGAN % m e 0l G5 1zoseean - = 7
25%= ) (= 125. » hasm — G 45 (=) - [N 530.
CONTOH-CONTOH PERHITUNGAN ot o po s o3 b
120+400=7% 120 (7] 400 (2ndF) (% 30. ANS+5 15. 1.69h - [60] =) 2936, = e 41:200.
82-ANS 76 sin62°1224"=[10] 0.884635235 se (ReD)(Ex 13.3630621
500+(500+25%)= 500 (+] 25 o2 Ot gl e ° “ @O 178.5714266
400-(400x30%)- 400 (=) 30 @) ) 260, | 86°400.
v ses 81 15005['] 2 5 ,40,5.
« The range of the results of inverse trigonometric functions L
(@)3 [j 5 (_‘) 2] 21.
%7 | = Der Ergebnisbereich fir inverse tigonemetrische Funktionen .
o 21, *Plage des résultats des fonctions trigonométriques inverses 3l 0P 7
20 21, | *Elrango de los resultados de funciones trigonoméricas inversas s :;m N 0691463
—-® 17. + Gama dos resultados das trigonométricas inversas 7.211102551 -
-0 21. +La gamma dei risultati di funzioni trigonometriche inverse 4.5.6" 33.69006753 (oo () () 0.
@ 7.« Het bereik van de resultaten van inverse trigonometrie 4.833333333 7.211102551 2 () § O 1.
« Az inverz trigonometriai funkciok eredmény-tartoménya 29,6 [Ca) Jp— 2
« Rozsah vysledku inverznich trigonometrickych funkci 1132623792 fo0) 24 (0ary) 3
4641568 () 40 (o) 3 &7
+ Omfang for resultaten av omvénda trigonometriska funktioner 588834 8.228993532 f; [%) :g (E:T)A‘ 3 (DaTA) ;
« Kaanteisten trigonometristen funktioiden tulosten alue 7@ s D50 168073125 11.32623792 Eo sl 1050261087
(o4E) 100000 (=) 3 (=) 33'333.33333 * AvanasoH 06parHbix pyHKUMA (Re0) () 1.826044386
&R 33:333.33333 + Omréde for resultater af omvendte trigonometriske funidioner 8L fe=stum) 0.995176343
Ew(Cz)2 33333.33 i 2 8541216597
ERCCD 3.33 x10% 8.15 15.67223812
sz 33.33 x10% CE= ﬁanﬂﬁf’;eﬁ?ﬁ fl " 643.3325
SINORM1] EWCIC) 33'333.33333 « Julat hasil fungsi trigonometr songsang 6.528394256
3-1000= « Kisaran hasil fungsi trigonometri inversi 881 2461
[NORM1] (%) 3 (=) 1000 (=) 0.003 )
INORMZ] EPCOCD 2x10 6=cos x 1223 1
—[NORM1 e (1 3 0.003 <f< .
0 ) (] DEG 0505180 P 114.3 2
RAD 0<0<x z‘
131 = GRAD ~1006< 100 0562200 12 5
454285+3= 140. 7 5.357506761
- e
158~ 3.428571429 :
e o0, d/d;{). — 055+ 627) (:% SD!‘ ; 0. 1 25;7 [axxx] 125 (%) 2 (@)5(=) 1.65 24.4880159
= EnEs)] -] 1:13,:20
dr=0.00002 2 0. 9 9.63201409
e 5 a4 ) [ 3 (@ 0.001 (&) 1905000020 | *4:56=4% s sarraoze
= 1250000. | de=0.001 06 965201409
- 50
1 (- 5)de 06
n=100 138. -
10 138. 54
o1, DEC(25)BIN (o) (206F) (+0E6) 25 (20dF) (w51) 11001°
o
102. HEX(1AC) .
. 1
1700, | (7105 —BIN 110101100° 0659 z
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o) )Ce) s"{'::] -0 :’;j:;ﬁ-:: 1t [E=]i=s) 100100 Start=0 (T (o) 0 (8D (&) 30. 45 () 3 @)
e - Start= 180 180 (ENT ).
Sl 59.03344706 ~ BIN(111)oNEG 11 (=) 1111111001° 120 (w.2]
sin60[°]= onG)(sin ) 60 (=) 0.866025403 11 (&) GRS 5313010235 HEX(1FF)+ (2ndF) + [«al) X3
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e [27) (508 (CPLX) e oo ny
xS W = Tas) pr 0<r<n < 9999999999 SHARP ELECTRON\CS (Europe) GmbH
Teevire ey (12-60) + (74180 — 12 (=) 6 (L) 7 (3015 (=1 <10 20097 Hamburg
T = 47 42y (1144i) = CO1 4 (0N 8. 0<r<n < 9999999999
= 5 nor 0 <r<69 For Australia / New Zealand only
T2 —ny? EBED [ 8 <o For warranty information please see www.sharp.net.a
oy /2 )l
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iy =iyt + a2+ N (-5+8) = O - NErs] <Ll
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16x(sin30"+ COGD) % (5) DEG: |0]<10°
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w0 weo s GRAD: 0] <2x 10
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1= Standardization conversion formula E D W 05 P P
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