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INTRODUCTION

Thank you very much for purchasing the Arithmetic Operation Unit (RA11-752), which is an optional accessory to the
thermal dot recorder, Omniace IT RA1000 series. The arithmetic operation unit provides an optional functional
capabilities to the thermal dot recorder. Prior to as well as while using the unit, please carefully read the Instruction
Manual so that you can correctly use the arithmetic operation unit.

This Instruction Manual is to provide information that is necessary for you to safely and correctly operate the
arithmetic operation unit (RA11-752) through reading it while using the unit. Please always place this Instruction
Manual together with the arithmetic operation unit whenever you use the unit, so that you can access and refer to the
manual at any time.

For information on the basic functions of the mainframe, please refer to the mainframe Instruction Manual, RA1000

Series. If you have questions on the descriptions in the Instruction Manual, please contact marketing/sales personnel of
NEC San-ei.

Other instruction manuals related to this Manual :

Titles of instruction

gk Conlents
manuals yESs el
Instruction Manual 95691-2074-0000 | The manual involves descriptions of functions and operating
Mainframe instructions of the mainframe, RA1000 series.

RA1000 Series

95691-2075-0000 | Please refer to this instruction manual when you use GP-IB or RS-
232C interface functions. Explanations of interface commands are
involved in the manual for controlling the instrument by a personal

Instruction Manual
RS-232C and GP-IB

RA1000 Series
computer.
Instruction Manual 95691-2076-0000 | The manual provides operating instructions and setting procedure
Amplifier units descriptions for each type of amplifier units,
RA1000 Series

B Before Using Arithmetic Operation Unit

— Precautionary notes —

@ 1f anything unusual happens during use of the instrument, immediately switch off the mainframe RA1000 power and
disconnect it from the power supply.
If you cannot find the cause by any means, contact your dealer or one of the service centers listed at the end of this
Instruction Manual. (Please use FAX transmission, if possible, clearly describing all details of abnormal symptoms,
circumstances and any other information that would help.)

@ Contents of this Instruction Manual are subject to change without prior notice.
@ Reprinting or reproduction of this Manual, in whole or in part, without permission is prohibited.
@ NEC San-ei has made every effort to maintain the completeness in the contents of this Manual. NEC San-ei, however,

would appreciate your effort and cooperation to contact us or your dealer regarding any errors, omissions, questions or
suggestions for this Manual, if you find one.
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B Safety Considerations and Precautions - Warning and Caution

@ Notes for safely using this product
This product conforms to Class I of the IEC Safety Standard.
While this product has been manufactured by placing high priority on safety aspects, errors in handling or
operating the instrument on the part of customers could lead to serious accidents. Please read carefully and
comprehend thoroughly the Instruction Manual before using this product, so that such accidents can be avoided in
the use of this product. The designations described below are used for this product and throughout the Instruction

Manual to secure the safe usage and operation of this product; the designations and their respective meanings are
explained in the following:

If any instructions in WARNING are ignored in handling the instrument, the ignorance could lead to
AWARNING one or both of the following:

1. possibility of human deaths or serious injuries
2. high rate of occurrence of minor personal injuries or non-personal physical damages

A CAUTION If any instructions in CAUTION are ignored in handling the instrument, the ignorance could lead to
one or both of the following:

1. risk of human injuries
2. possibility of non-personal physical injuries not involving human injuries

Please be sure to observe the descriptions hereunder when using the instrument. No warranties or assurances will
be provided or implied for any injuries or damages resulting from actions not complying with Warnings, Cautions
or alike in handling or operating the instrument.

In addition, please understand that there exist a number of “what you cannot do” and “what you must not do” in
handling and operating the instrument and that it is not possible to cover all of such instructions in the Manual.
Therefore, your attention is requested to interpret that “you cannot do anything” in any cases unless explicit
description of ”you can do this” is found in the manual.

B Warranty Application

NEC San-ei has been making every effort in maintaining a high quality control level for its products throughout the
production process from design phase to shipping phase. However, in an unlikely event of finding a symptom of
failures during your use of the instrument, you must check the operational procedures and status of the equipment, the
status of the electrical power supply voltage and the connection status of various cables, before asking NEC San-ei for
repair.

Consult with the nearest service center or dealer for request for repair or for temperature calibration of the instrument.
Please do not forget to inform the instrument type (i.e., RA1100, RA1200 or RA1300), the serial number and details of
the failure.

The warranty period and the warranty terms are provided in the next section.

B Warranty Provisions

1. Period of warranties: The period of warranties for the product is one(1) year from the date of delivery.

2 Warranties: Failures that occurred during the period of warranty are repaired free of charge in principle. The
following cases, however, as NEC San-ei’s policy dictates, are subject to your payment of repair
charge:

(D damages or failures due to incorrect handling of instrument

@ damages or failures due to fires, earthquakes, traffic accidents or any other acts of God.

(@ damages or failures caused by repairs or modification of instrument not done by NEC San-ei
or any of those who are commissioned by NEC San-ei.

@ failures due to use or storage under the environment exceeding the prescribed conditions for
the instrument.

® Regular calibration

® failures or damages that occurred during transport or transfer of instrument after delivery.

3 Coverage of warranties and responsibility: NEC San-ei is not responsible to any instrument not manufactured
by NEC San-ei.
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B Designations used in this instruction manual

The following explains the meaning of designations and symbols used in this Instruction Manual:

designations or
symbols

meaning

A
/1\ WARNING

If any instructions in WARNING are ignored in use of the instrument, the ignorance could lead to one or bath of
the following:

1. possibility of human deaths or serious injurics

2. high rate of occurrence of minor personal injuries or non-personal physical damages

& CAUTION

:

If any instructions in CAUTION are ignored in use of the instrument, the ignorance could lead to one or both of
the following:
1. risk of human injuries

2. possibility of non-personal physical injuries not involving human injuries

NOTE

If any instructions in NOTE are ignored in use of the instrument, the ignorance could lead to one or both of the
following:
1. possibility of mal-function of equipment

2. possibility of deletion or loss of measurement data

TIPS

Descriptions under TIPS provide information on restriction or limitation for setting or other supplementary
information.

=

This sign indicates a page or pages to be referred to.

this product

The words indicate the mainframe, RA1100/RA1200.

The words indicate the internal memories in RA1100/RA1200.

the memory Measured data are stored in “the memory” for measurements in the memory mode and the transient mode.
Characters enclosed by the bracket < > indicate a key in the operaling panel.
= > example: the <start> key
Characters enclosed by the bracket { ) indicate a touch panel key displayed in the screen.
¢ example; (realtime)
Characters enclosed by the bracket [ ] indicate a title of a display screen that appears upon pressing a key in the
[ ] operating panel.
The following types of media can be used with this product as its storage device:
* FD: 3.5-inch type floppy disks, 2HD type (both-side high density double track type)
. * MO: 3.5-inch type magneto-optical disks (230MB or 640MB)
Higk * PD: 12cm phase change optical disks (650MB)
The word “disk” or “disks” in this Instruction Manual specifically indicates any of the storage media listed
above.
The following types of PC cards can be used with this product as its storage device:
* IC memory card(SRAM card): 64KB - 4MB
PC card * flash memory card: 2MB - 640MB
The words “PC card” or "PC cards” in this Instruction Manual specifically indicate any of the storage media
listed above.
C:;Si?ilr) These are units of expressing numerical values as follows:
K(capital * The small character k indicates 1000; e.g., “10 kg”.
character) * The capital character K indicates 1024; e.g., “4 Kbytes of data”.

B Liquid Crystal Display

The display device of this product uses TFT color liquid crystal elements. There could be several dots in the display
screen that are always lit on and/or other dots that are never lit on. In addition, depending upon ambient temperatures,
there could also be some degree of irregularities in the display due to temperature characteristics inherent in the liquid

crystal.

Please note that any of the unusualness described above does not constitute instrument failure or fault.
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1. Zone Statistical Operation

1.1 Zone statistical operation functions

@ The zone statistical operation functions are used for applying statistical operations and
processing for each channel data recorded/compiled in the memory. The zone statistical
operation functions involve those of computing the maximum, minimum and average values of
data recorded/compiled in the memory for desired zones/ranges as specified. The zone statistical

operation can be performed in the memory mode in the measurement.

1. 1. 1. Performing zone statistical operation for playback data

1 Setting zone statistical operation for memory 2nd processing

To perform zone statistical operation, first press the <EXTENDED> key in the operating pancl. Then, press the

(Memory 2nd Process.) key and select the item of “performing statistical operation for the specified range”.

Expansion Function Setup

[ FFT Function Sstwo |

G:ﬂ et lea el 2o Slatistical Ope.Setup

[ Function

ﬂ | Waveform Judaement Setup

Memory 2nd Process.

[ Don”t perform secondary process for memory.
Works as a memory recorder.
[ Execute Waveform Judge after memory Rec..

rform statistic Ope. for specified range.

O Perform function Ope. on recorded data.

Processing starts after memory record.

| Close

Put a check mark here.

Once you have selected the item of “performing statistical operation for the specified range”, you can set more

details of the zone statistical operation. T L

- Calculating CH
1-A | 2-A EeEl 4-A | 5-A | 6-A &R
1-B | 2-B Beg:M 4-B | 5-B | 6-B 8-B
- Items
Function

MAK MIN
I Waveform Judgement Setup

P-P Average

RM3 | | Rise/Fall |

frea(x ALl Area) STD deviation( N )
Area( + Area ) STD deviation(N-1)

frea( - Area )

[ FFT Function Setp |

[ Mswory 2nd Process. |l|Zone Statistical Ope.Setup

Processing starts after memory record.

| Close

1-2 RA11-752 Arithmetic (95691-2078-0000)



1. Zone Statistical Operation

2 Calculating channel setting

Calculating channels for which you can apply arithmetic operations are those having input units other than

EV amplifiers. Press desired buttons for individual input units to change the color of the buttons.

- Calculating CH

| — = B A+ [5-n
Calculations can be done for those
channels indicated by inverted (yellow) 1-B § 2- 4’—8 5-B
buttons. 4

R

3 Calculation items (contents) setting

The following are calculation items (contents) that are provided for the zone statistical operation:

* Maximum value * Area _ THops-e————— B——
. Minimum value . Effective value (rms) ’ﬁ B
* Peak-to-peak value - Standard deviation
* Average - Rising and falling value
RMS Rise/Fall
Once you have selected the item of performing Breat 4 BLI frea) ST deviztiort N, )
statistical operation for the specificd range, you can == S
set the conlent of the zone statistical operation. freal + Area ) STD deviation(N-1)
fireal - frea )

B=¥ For more detailed information on individual calculation items, refer to “1.1.3 Zone statistical operation”.

@ Setting area calculating method

Select the area calculating method from among the following three methods:

firea(*+ All Area) 4——— Calculating the area by using absolute values of measurement data
ﬁr‘ea( + Area ) 4— Calculating the area by using positive values of measurement data
fireal = fArea )4——— Calculating the area by using negative values of measurement data

@ Setting standard deviation calculating method

Select the standard deviation calculating method from among the following two methods:

STD deviation{ N )f—— Calculating the standard deviation with N as denominator

STD deviation(N-1)f— Calculating the standard deviation with N-1 as denominator

RA11-752 Arithmetic (95691-2078-0000) 1-3



1. Zone Statistical Operation

4 Executing zone statistical operation
Conduct and execute zone statistical operation upon setting the calculating channel and calculating item.

@ Data selection

Select, from the <playback monitor>, the memory block data for which you want to calculate,

@ Calculation range setting

Press the (Output Range) key in the <Playback monitor> screen upon data selection, to set the calculating range.

[.E-_Eli“m ';chllll ) - i?‘
S R Ll o e L Data Output Specification

-;,‘tﬁnm Frer ™ [ Output whole recorded data.
-i rﬂn Tripeec 1]

-

Specify in ¥ based on trigger.

) 3

[ Specify start and end arbitrary.

[0 0/P Disp. region of replay monitor.

[ Output between cursors.

Close I

Select calculating range.

, Press the (Statistic Ope.) key to open the calculation
, , executing screen.

i
H

The address of the file is entered/specified here to
compile/store the result of zone statistical operation.

I RO N O
=)

@ Starting calculation
Upon completion of setting the calculation range, press (Statistic Ope.) key to open the calculation executing
window. Press the (EXEC) key to start calculation.
Upon completion of calculation operation, the following screen of displaying the result of statistical
calculation/operation appears, in which the calculation result can be checked.

. 1A y
~CH. 2-B| =

3-A CH.5-A CH. T-A
CH. 4-B] ~ CH.6-B] ~ CH.8-B]

Execute Sectional Statistical Operation.

0K 2 T—
— // = I'ﬁ(FF[dG CH. IAB(FFPV]
(LE@’ Carcel M 0. 015, -9, 205
S—— HIN 9. 051 =9, 3281
P-P 9. 163 a, 16
(rerage -8, 9324 -9, 2741
freal+ ALl Area) 18291 16993.1
5 8. 3652 9,2742
Changing/switching display channel ISTD ?iatim( H) 0. 9721 9.0224
Rise/Fall 1 54

CH. 2-A(FFT)  |CH. 2-B(FFT)
v v

MAX 0. 020 -0. 4683,
HIN -0, 1034 -0.5781
P-P 0. 1034 @, 16
(rerage -0. 0501 -0, 5316
firea(+ All Area) 102. 64 1088. 7
Fi13 0. 0550 09,5319
510 deviationt N) 0. 0172 0. 0180
Fise/Fall FE 179
| Filesave || Frint | Close

. . Result of statistical calculation/operation display screen
@ Changing display channel

The result of statistical operation is displayed for every four-channels.

Use the tabs of (CH.1-A - CH.2-B) to {CH.7-A - CH.8-B) to change the display channel.
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1. Zone Statistical Operation

5 Calculation result output

Calculation results can be output on the recording sheet or compiled/recorded in the file. To do so, press the

(File save} or (Print) key.

Fesult=of=Statistio=0pe:
CH. 1A H.3-A CH.5-A CH.7-A
= o, 26| c

B} ~ CH.4-8] ~ CH.5-B| ~ CH.8-5&

CH. 1-A(FFT)  JCH. 1-B(FFD)
[V] [V

Max 0. 0156 -9. 2188
MIN -9. 0933 -9. 3281
F-P 9. 10 0. 1894
Average -8.9324 -9, 2741
frea(t All Area) 187937 18933, 4
RMS 8. 9152 9. 2742
ST0 deviation( N ) 9. 9727 0. 0254
Rise/Fall 1 54

CH. 2-ACFFT) [ CH. 2-B(FFT)
[v] [\

Lind 0. 0000 -0. 4688
MIN -0, 163 -.5781
P-P 0,164 9, 1994
Averaga -0, 8301 -0, 5316
freal= ALl Area) 102,64 1088, 7
FMS @. 6520 0. 5319
ST0 daviationC N ) 0.08172 0. 9180
Rise/Fall £33 179

Close I

’Z‘;‘-—:-ﬁ

1. 1. 2. Performing automatic

zone Statistical operation

@ Put a check mark at (Processing starts after memory record) in the [Memory 2nd Process] check

box of the <EXTENDED> screen to perform automatic zone statistical operation.

Memory 2nd Process.

Works as a memory recorder.

Perform statistic Ope. for specif
—Q\Per"r‘or‘m function Ope. on recorded

[ Don’t perform secondary process for memory.

O Execute Waveform Jjudge after memory Rec..

ied range.
data.

.

)rocessing starts after memory record.

_—

I Close l

T

Put a check mark here.

@ Memory recording/filing

When the setting is such that processing starts after memory recording, calculation operation starts for the

selected calculating items after mem

@ Calculation result output

Output of calculation results can be

ory recording is completed.

copied on recording sheets or compiled in the file, without being displayed

in the screen. Use the auto-copy or filing setting to set the output medium.

IF For more detailed information on the auto-copy or filing, refer to “Section 7 Memory mode -Recording

high speed phenomena-” in the instruction manual, RA1000 series mainframe.
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1. Zone Statistical Operation

1. 1. 3. Zone statistical operation

@ Overviews are given below describing the types of calculations (arithmetic operations) that are
provided in the menu of the zone statistical calculation.

@ Maximum value (MAX)

The maximun value within the specified range of data is exiracted. )
= maximum value

specified range

@ Minimum value (MIN)

The minimun value within the specified range of data is extracted.

minimum value

specified range

@® Peak-to-peak value (P-P)
The difference between the maximum and minimum values is computed.

maximum value

\ / P-P Calculation equation : P-P = | maximum - value-minimum value |
o]

minimum value

specified range

@ Average value (AVE)

The mean value for the specified range of data is computed.

D: sample data in the specified range
Calculation equation : AVE = 2 = g P &
n

n: number of data

@ Area (AREA)
The area surrounded by the measured waveform and the base-line within the specified range is computed. Select

the one you want from among +All Area, +Area and -Area at the time of setting. specified range

- =All Area -~ The aggregated area of both the positive and negative sides

baseline position

within the specified is calculated. (Example: the area of

A+B of the figure at right)

D: sample data within
the specified range

Calculation equation : 2 (ABS (D))

specified range

* +All Area - The area of the positive side within the specified range is

calculated. (Example: the area of A of the figure at right)

bascline position4&

Calculation equation : 2 (+D) | D: sample data within \/

the specified range

* -All Area -+ The area of the negative side within the specified range is specified range

-~

baseline position \

calculated. (Example: the area of B of the figure at right)

Calculation equation : 2 (-D) | D: sample data within
the specified range

1-6 RA11-752 Arithmetic (95691-2078-0000)



1. Zone Statistical Operation

@ Effective value (RMS, root-mean-square value)
The effective value (root-mean-square value) for the specified range/zone of data is computed.
E: D> D: sample data within the specified range

n n: number of data

Calculation equation : RMS = \/

@ Standard deviation (SD)
The standard deviation (SD) for the specified range/zone of data is computed.
Set the standard deviation parameter to select “n” or "n-1” for the denominator.

o N memes The standard deviation is calculated with the parameter 1/n for the data within the specified range.

3022

Calculation equation : SD=

1 D: sample data within the specified range
H

n: number of data

* N-1 -+ The standard deviation is calculated with the parameter 1/(n-1) for the data within the specified range.

2
Calculation equation : SD= 1 2 D (2 D) D: sample data within the specified range
n-1

n-1 n: number of data

@ Rising time or falling time
The rising time or the falling time is calculated in the following manner: to find the maximum and minimum
values within the specified range of data, to find the waveform that first crosses the median level in the range and
to calculate the time length between the 10% level time-point and the 90% level time-point for the waveform.
The calculation result is indicated in terms of the number of sample data. You can convert the calculation result

into the time expression by the operation of (calculation result)x(sample speed).

Specified range

maximum valueq 100%)

90% \
median level (50%) -
10% -\ \ /£

N N

—
—

1unimum value

rising time

Specified range

maximum value (100%) :
N ﬁ

median level (50%) / /
10% .\ / /
~ 7

1nimum value

falling time

RA11-752 Arithmetic (95691-2078-0000) =1
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2. Function Operation

2.1 Function operation

€ Function operation is applied and processed for the data compiled/stored in the memory.
Function operation functions are valid in the memory mode for the measurement.

2.1.1. Performi nction operati r plavback data

1 Setting function operation for memory 2nd processing

To perform function operation, first press the <EXTENDED> key in the operating panel. Then, press the

(Memory 2nd Process.) key and select the item of “performing function operation on recorded data”.

Expansicn Function Se

I FFT Function Setup |

Ll Memory 2nd Precess, | |[Zone Statistical Ope. Setwol|

ﬂ Il Meverorm Judzement Setup ||

Memory: 2nd Process

[ Don"t perform secondary process for memory.

Works as a memory recorder.
[ Execute Waveform Jjudge after memory Rec..

O Perform statistic Ope. for specified range.
E}r?orm function Ope. on recorded data.

Processing starts after memory record.

| Close |

Put a check mark here.

Once you have selected the item of “performing function operation on recorded data”, you can set more details

of the function operation.

r A *:P'me‘tlc axpression
To set function operation equations
Poving:ay. pointille., 1O ] To set the number of points for moving averages
r Constant
T ol aae
62 =1.00 ob =L c18=3. 305 : : . .
o3 =1. 000 c7 =100 ¢ To set constants to be used in function operation equations
=1.0300 c8 =1.00m n]
r Output scale
14 19. 000 ~ -10. Cea t 1
£18 : 10,000 ~ -10. 022 19 1
= mxe - cmem ; "
pe 7 2:oad o~ (Tioiooan ¢ ! To set scales to be used for verification results at
+aa 1. 000 ~ =ie. eon 3 1 . . . - -
i2 e~ demm ! ! completion of arithmetic operations and units of
28 1. 000 =ie. cea € 1
ea ooea ~ CieSss ot ] the I
7a laloon A~ Zioioea 1 scales
+78 1. e -li0. 4 1
484 10. 608 -~ -10. 033 3 1
B8 1a. 008 ~~ =10. eod 3 1 ﬂ

E Processirg sterts sfter memory record.

Close

NOTE The memory capacity is decreased to 1/4 of the original when the mode of function operation is set.

Therefore, note that data in the memory is cleared when you switch to function operation [Function] at

(Memory 2nd Process.). Also, the maximum number of memory block divisions turns to 32.

2-2 RA11-752 Arithmetic (95691-2078-0000)




2. Function Operation

2 Establishing arithmetic expressions

Establish arithmetic expressions for function operation. A maximum of sixteen (16) equations/expressions can

be set in (flA - f8B). Select functions, variables, contants and expressions from the lists displayed in the

following screen to establish arithmetic expressions.

S100 ——

Press this portion to display the settings screen for
’_ arithmetic expressions.

Hoving av. doint Mo, [® 1

Setting Aritrmetic exoression (f1R)

f1A-EIE |—- Arithmetic expressions under work is displayed here.
[C< T » | [Fireert] [ B5 [ DEL JL.clear [—— To be uscd for editing arithmetic expressions under work.
r Funetion
( ) * 7 + - £050) To be used to enter functions into arithmetic
SRRTO JPON2O) | EXPO | LOGO | DIFQ JODIFQ | INTO expressions.
DINTC) | SINO | cosO | TaNO | ASING | ACOSO | ATANG Complele function entering operation by putting
MEANO Mevirg av. point Na. [ i “y” at the end, after selecting functions.
Variable (Chanrel Measuring data)
’- dAldalde lanl el &alanl an These are data recorded in memory blocks of
dig | a8 | d8 [ 448 | 58 | B8 [| 476 | 4B variables (d1A - d8B). For example, d1A shows the
data for channcel 1-A (d1A=CH.1-A data).
r Expression

f1n | 2 | f3A | f4A | f5A | f6A | 7 | f8A .
Bt B A I To be used to enter results of equations f1A - f8B
into arithmetic expressions.

r Constant
oI =1.0000 <5 =1. 0000 <3 =3.1416
c2 =1.0000 cb =1. 000 c10=9. 8057 )
¢3 =1.0000 c7 =1.0000 To be used to select desired constants. You can set
of “1.1000 £oicl.o in] arbitrary values for the constants.
Bl PN EEE R EE e
——
(12 ) —frew—Hom J[caeel ]
e ——m———— ——

To be used to select arithmetic expressions (f1A - [SB).

Up to the total of 32 terms of functions, constants and variables can be placed in onc equation. In
addition, when an equation is selected as arithmetic expression, only one term can be placed in an

cquation following the preceeding equation.

and MEAN. In addition, only one of these five(5) functions can be used in an equation.

NOTE Any of the following functions must be used as the first term in an equation: DIF, DDIF, INT, DINT

NOTE When variables (d1A - d8B) are used in arithmetic expression, the following channels are excepted

from arithmetic operation:

* channels with their inputs set at “OFF”,

- channels having event amplifiers.

* channels without input units mounted.

Meanwhile, arithmetic operation for variables is done with the scale set in the <AMP> screen. For

example, when the user scale is used, operation is performed by using its output value.
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2. Function Operation

3 Setting constants for operation
Constants that are set arbitrarily can be used in function operations. Set a value of a constant concerned when
you need one. Up to 10 constants {(c1 - ¢10) can be used, and the range of values of constants to be set shall be

within -9.999E-12 - 9.9999E-12 statistical operation”.

Copstert=—— = Setting Constant(c10)

2OE Zia}  aom Dt — ]

¢ =1, =1 J cld=d. |

c3 =1.ee:"m 27 =1. G000 » l |

Pz 2600 c8 =1. 0000 _—1 i St =] D
= . =

[e]t]l2]=]«] s el 7][&] =]
(I I A\Ibl EXEC ] [ Conosl |

Select constants c1 - c10.

4 Setting number of points for moving average

Up to a maximum of 1000 points can be set for the number of points for moving averages (MEAN).

number of points for moving average @- 1

| 1~-1090 I

1
[A1[e][e] [~]
[4][5][8] [&s]
(0]

[ _ExeC ][ Cancel |

5 Setting number of points for moving average
Set the output scale for operation results of individual arithmetic expressions. Set the maximum and minimum
scale values for arithmetic expressions [f1A - f8B], where the range of scale values to be set shall be within -

9.999E-30 - 9.9999E-30. A maximum of 9 characters can be entered for the unit.

- Output scale —
: Unit setting

5 i ; :
i . 2 - P
: i oo . 202
Scale setting \

Setting Output scal=(f1A HAX)

| | [ee]fes]

[ 10. @02 ] D
[o 1 =]s) 4] =] e ] 7] =] =]

[v ][ & ] [ &€ |[Cencel] o

[Feren ] [ BEC_] [Corcel]
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2. Function Operation

6 Executing function operation for playback data

Upon completion of seiting arithmetic expressions, let us conduct and execute function operations.

@ Data selection
Press the <DATA> key to select the memory block data for which you want to apply operation.

@ Operation range setting
After the data selection, press (Output Range) key in the <COPY SET> screen to enable operating range setting.

B e ==

SR |
i i i i
1

= Memory EjiodZ; O Output whole recorded data.
16

Specify in ¥ based on trigeer.

]
| Botput Bon
( lnn‘;iggefc—[u\j )— | O Specify start and end arbitrary.
i
]
i
i

N [y 9 8
-

[0 0/P Disp. region of replay monitor.

e = |G 5%
- Lo, oh sy i O Output between cursors.
! ! Processing™
-N [Funstion Ore. | [ Close |

Iotmer—
i e Select the output range.

Press the (Function Ope.) key to open the
operation executing screen.

. | Output Format

+ T P
; : = The address of the file is entered/specified here
Ejg_f-—mwim ! 9 ‘C“m;v to compile/store the result of function operation.
T T T nary =
i
BRI RN D I O -

] ]

I

@ Starting operation
Upon completion of setting the operation range, press the (Function Ope.) key to open the operation executing
window. Press the (EXEC) key to start operation.
Upon completion of function operation, the following screen of displaying the result of function operation appears,

in which the operation result can be checked.

Memory 2nd Frozess.

Execute Function Operation. v EoreT ToT
K e L Bl

.

EXEC | Cancel I

| [Memory Block
2/18

i | Output Raree

' Oh Trigger O
1 [T
2nd Processirg

|chtion Ope. I
Output

It

| D

=~ | outout Format
' bala
1 Save format
CsV
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2. Function Operation

7 Operation result output

Press the <COPY SET> key to open the <Copy Setup> screen, where operation results can be output. The

output can be recorded on the sheet or compiled/recorded in the file.

vt

1o Baroil
- b—
: Mg

‘ | Qutpurt Rarge
—
L]

[€] 50

I Output Format
&l | o—
1 | W/F Copy Mazni.

M ]

@ Copying function operation results

Upon completion of output range and medium settings, press the <COPY> key to copy function operation results.

2.1.2. Performing automatic functi rati
€ Put a check mark at [Processing starts after memory record] in the (Memory 2nd Process)
check box of the <EXTENDED> screen to perform automatic function operation.

O Don’ t perform secondary process for memory.

Works as a memory recorder.
O Execute Waveform Jjudge after memory Rec..
[ Perform statistic Ope. for specified range.
er‘For‘m function Ope. on recorded data.

£

9‘ocessing starts after memory record.

-_,\ l Close I

Put a check mark here.

@ Memory recording/filing

When the setting is such that processing starts after memory recording, function operation starts for the selected

operating items after memory recording is completed.

@ Calculation result output

When the setting is such that processing starts after memory recording, function operation starts for the selected

operating items after

I For more detailed information on the auto-copy or filing, refer to “Section 7 Memory mode -Recording

high speed phenomena-” in the mainframe instruction manual, RA1000 serics.
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2. Function Operation

2.1.3. Functi rati

measured data
Operations are performed for the specified range of data

according to desired function equations/operation expressions.

specify range
An operation expression is set by combining functions, constants and variables as follows:
Example: 2 _SIN @y ., o
operation expression / equation function variable constant

@ Operation expression

You can set a maximum of 16 equations, from f1 to 16, as operation expressions.
* You can place up to the total of 32 terms of functions, constants and variables in one equation.
* Results of equations f1 - f15 can be placed after each equation.(??Honbun wabunnoimi humei desu??)
Example: f2=f1+...  (You cannot set as follows: f2=f3+...)

@ Functios
You can set the following functions:

1) The four rules of arithmetic (¥, /, + and -)

2) Absolute value (ABS)

3) Square root (SORT)
Data to be computed must have positive values. If a negative value is entered, it will be treated as zero(0).

4) Second power (POW2)

5) Exponential (EXP)
The range of values to be entered is +38.0 - -45.0. Any values entered that are beyond this range will be
interpreted/treated as +38.0 or -45.0.

6) Common logarithmic (LOG)
Data to be computed must have positive values. If zero(0) is entered, the output will be the maximum
available negative value, i.e., -3.4 i 10*. If a negative value is entered, the output will be zero(0).

7) First differential (DIF)

8) Second differential (DDIF)
Operation of first and second differentials/derivatives uses Lagrange’s interpolation formula of the 5th
order, where the value of a point of interest is obtained from five(5) known values on both sides of the
point. Designating measured values of n sample points, ty, t;, t,, ..., t, to be yy, ¥y, Ya,m.., ¥, T€Spectively,

operation equations for the first differential/derivative are given as follows:

1
ty Y =——(-25y,+48y, - 36y, +16y, - 3y,)

12
t 4 =L(_3J’G“IOY1+18)’2_SY3+Y4)
12k
1
t, Y, =ﬁ()’n“8}’1+8y3_y4)
L Y, = E(Yﬁ-z -8y, +8y, - y“z)
1
rn-2 n-2 < E(yu-". _8yu-3 +8yn-1 -'yn)
1 .
Ly r, = ﬁ(_ Vs +6Y, 518y, , +10y, , + 3y,|) Y operation result

1 h: At
tn Yu = E 3yu-4 - 16}7"_3 + 36yf|-2 _48);:171 e Zsyu)
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2. Function Operation

Operation equations for the second differential/derivative are given as follows:

1

;, Y= W(SS))D -104y, +114y, - 56y, +11y,)

i
h Y= 12}12(]1)’0'20)’1"'6)’2+4)’3_y4)

1
[ Y, = 1207 (“Yu+16y1_30)’2+16J’3‘}’4)

1
L Y, = 1212 (' Yiop + 16y, =30y, +16,,, _Yi+z)
t Y, = ],(—y4+16y-—30y +16,, - ,)
n-2 n- 12’!" n- n=3 n=2 n- n
1 ¥
te i Vo e (— Voo +4y, 3+ 6y, , 20y, . + lly") [Y: operation resultJ
1 h: At
L Rars (11y,_, - 56y, +114y, , 104y, , +35y,)

9) Single integral (INT)
10) Double integrals (DINT)
Operation of integrals, both single and double, uses the trapezoidal rule. Operation equations for the single
integral is given as follows:
Point: t, I,=0
Po int: 8 I,=1/2(d0+d1l)h
Point: t, I,=1/2(d0+d1l)eh+1/2(d1+d2)°h=1 +1/2(d1+d2)°h

! I, - I,: operation result data
Po int: t, I, =1,,+1/2(d,,+d,)*h

h=At: sample period
Operation equations for double integrals is given as follows:
Point: Ly II, =0
Po int: t, I,=1/2(I0+11)*h
Po int: L, I, =1/2(I0+ 1) h +1/2(J1+12)*h =11 +1/2(d1+d2)°h
5 11, - II,: operation result data

Po int: t I, =1, +1/2(I,_,+I,)*h .

! ¥ ' SR ) h=At: sample period

11) Trigonometric function (SIN, COS, TAN, ASIN, ACOS and ATAN)
Parameters for SIN, COS and TAN are entered in the unit of radian. If an entered value is more than 1 (>1)
for the parameter of ASIN or ACOS, the entered value is treated as 1 (=1). And, if an entered value is less
than -1 (<-1) for the parameter of ASIN or ACOS, the entered value is treated as 1 (=-1).

12) Moving average (MEAN)

The number of points for the moving average can be chosen and set at any integer within the range of 1 -
1000.

If the actual number of points is less than the number of points set, processing operation is as follows:
I-i

%) -
- T-i
In normal operation, processing operation is as follows: (fz :3) /N

DIF, DDIF, INT, DINT and MEAN shall be placed at the first term of operation expressions. In addition,

only one function of these five functions is allowed to be used in one equation/expression.

@ Variable
Measurement data of individual channels, d1 - d16, can be set as variables.

For example, d1=CH.1-A measurement data, d2=CH.1-B measurement data, ..., and d16=CH.8-B measurement
data.

@ Constant

Up to 10 values, cl - c10, can be set as constants.
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