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No. ESI00
Safety Summary

To ensure thorough understanding of all functions and to ensure efficient use of this instrument, please read the
manual carefully before using. Note that Advantest bears absolutely no responsibility for the result of operations
caused due 10 incorrect or inappropriate use of this instrument.

Tf the equipment is used in a manner not specified by Advantest, the protection provided by the equipment may
be impaired.
* Warning Labels
Warning labels arc applicd Lo Advanltest products in locations where specific dangers exist. Pay
careful attention to these labels during handling. Do not remove or tear these labels. If you have

any questions regarding warning labels, please ask your nearest Advantest dealer. Our address
and phonc number arc listed at the end of this manual.

Symbols of those warning labels arc shown below together with their meaning.

DANGER: Indicales an imminently hazardous situation which will resull in death or serious
personal injury.

WARNING: Indicates a potentially hazardous situation which will result in death or serious
personal injury.

CAUTION: Indicates a potentially hazardous situation which will result in personal injury or
a damage to property including the product,

* Basic Precautions

Please observe the following precautions to prevent fire, burn, electric shock, and personal inju-

ry.

+ Usc a power cable raled lor the voltage in question. Be sure however Lo use a power cable

conforming to safety standards of your nation when using a product overseas,
*  When inserting the plug into the electrical outlet, first turn the power switch OFF and then

insert the plug as [ar as it will go.

*  When removing the plug [rom the electrical oudet, [irst turn the power switch OFF and then
pull it out by gripping the plug. Do not pull on the power cable itself. Make sure your hands
are dry at this time.

« Before turning on the power, be sure to check that the supply voltage matches the voltage
requircments of the instrument.

« Connect the power cable to a power outlet that is connected to a protected ground terminal,
Grounding will be defeated if you use an extension cord which does not include a protected
ground terminal.

* Be sure 10 usc [uses rated lor the vollage in question.

+ Do not use this instrument with the case open.

* Do not place anything on the product and do not apply excessive pressure to the product. Al-
50, do not place flower pots or other containers containing liquid such as chemicals near this
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Safety Summary

product.

*  When the product has venlilation outlets, do not stick or drop metal or casily [lammable ob-
Jects into the ventilation outlets.

*  When using the product on a cart, fix it with belts to avoid its drop.,

*  When connecting the product to peripheral equipment, turn the power off.

+ Caution Symbols Used Within this Manual

Symbols indicating ilems requiring caution which arc used in this manual are shown below (o-
gether with their meaning.

DANGER: Tndicates an item where there is a danger of serious personal injury (death or seri-
ous injury).

WARNING: Indicates an item relating to personal safety or health.

CAUTION: Indicalcs an ilem relating (o possible damage 1o the product or instrument or relat-
ing to a restriction on operation.

* Safety Marks on the Product

The following safety marks can be found on Advantest products.

&: ATTENTION - Refer to manual.
@ 1 Prolective ground (carth) terminal.
? : DANGER - High vollage.

&: CAUTION - Risk of electric shock.

* Replacing Parts with Limited Life
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The following parts used in the instrument are main parts with limited life.

Replace the parts listed below belore their expected lifespan has expired 1o maintain the perlor-
mance and function of the instrument.

Note that the estimated litespan for the parts listed below may be shortened by factors such as
the environment where the instrument is stored or used, and how elten the instrument is used.
The parts inside are not user-replacecable. For a part replacement, please contact the Advantest
sales office for servicing.

Each product may usc parts with limited life.
For more information, refer to the section in this document where the parts with limited life are
described.
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Main Parts with Limited Lile

Part name Life
Unil power supply 5 years
Fan motor 5 years
Electrolylic capacitor 5 years
LCD display 6 years
LCD backlight 2.5 years
Floppy disk drive 5 years
Memory backup battery 5 years

* Hard Disk Mounted Products

The operational warnings are listed below,

Do not move, shock and vibrate the product while the power is turned on.
Reading or writing data in the hard disk unil is perlormed with the memory disk turning at a
high speed. Tt is a very delicate process.

Store and operate the products under the following environmental conditions.
An area with no sudden temperature changes.

An arca away [rom shock or vibralions.

An area free from moisture, dirt, or dust.

An area away from magnets or an instrument which generates a magnetic field.

Make back-ups of important data.

The data stored in the disk may become damaged if the product is mishandled. The hard disc
has a limited life span which depends on the operational conditions, Note that there is no
guarantee for any loss of data.

* Precautions when Disposing of this Instrument

When disposing of harmful substances, be surc disposc of them properly with abiding by the
state-provided law.

Harmful substances: (1) PCB (polycarbon biphenyl)

(2) Mercury

(3) Ni-Cd (nickel cadmium}

(4) Other
Liems possessing cyan, organic phosphorous and hexadic chromium
and items which may leak cadmium or arsenic (excluding lead in sol-

der).

Example: fluorescent tubes, batteries
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Environmental Conditions

This instrument should be only be used in an area which satisfies the following conditions:

Salely-4

An area free from corrosive gas

An area away from direct sunlight

A dust-free area
An area tree from vibrations

Altitude of up to 2000 m

Direct sunlight

C Corrosive

=RCY

o e e P P P e P P

Vibration

Figure-1 Environmental Conditions

Operating position

A clear space of 10 cenlimeters or more
must be kept around the air vents.

The instrument must be used in a hor-
izontal position.

Front.

A cooling fan, which prevents the in-
ternal temperature from rising, is
cquipped with the instrument.

The air vents on the case must be un-

blocked.

Figure-2 Operating Position

Storage position

Fromt

This instrument should be stored in a horizontal
position.

When placed in a vertical (upright) position for
storage or transportation, ensure the instrument is
stable and secure.

-Ensure the instrument is stable,
-Pay special altention not o fall.

Figure-3 Storage Position

The classification of the transient over-voltage, which exists typically in the main power supply, and

the pollution degree is defined by IEC61010-1 and described below.

Impulse withstand vollage (over-vellage) category 11 delined by IEC60364-4-443

Pollution Degrec 2




Types of Power Cable

Replace any references to the power cable type, according to the following table, with the appropriate power cable

type for your country.

Rating, color

Model number

Plug configuration Standards and length (Option numbcr)
PSE: Japan 125 Val7A Straight:  A01402
Black
Electrical Appliance and 2 m (6 fo) Angled: AD1412
Malerial Salcly Law
UL: United States of America 125 Vat7 A Straight:  A01403
Black (Option 95)
' CSA: Canada 2men) Angled: AQ1413
CEE: Europe 250 Val6 A Straight: ~ A01404
DEMKQO:; Denmark Gray (Option 96)
NEMKO: Norway 2m (610) Angled: ADl414
VDE: Germany
KEMA: The Netherlands
CEBEC:  Belgium
OVE: Austria
FIMKQ:  Finland
SEMEKQ: Sweden
SEV: Swilzerland 250 Val6 A Straight: ~ A01405
Gray (Option 97)
2m (610) Angled: ADI1415
SAA: Australia, New Zcaland 250 Valg A Straight:  A01406
Gray {Option 98)
@ @ 2 m (6 fo) Angled: -
BS: United Kingdom 250V at6 A Straight:  AD1407
Black {Option 99)
B2U= 2m (6 ) Angled:  A01417
L ]
O
CCC:China 250 vVall0A Straight:  A114009
Black {Option 94)
2m (6 ft) Angled: Al14109
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Table of Power Cable Options

There are six power cable options (refer to following table).

Order power cable options by Model number,

No. ECAOL

Plug configuration Standards Rating, color Moc.]el number
© and length {Option number)
1 IIS: Japan 125Vat7 A Straight:  A01402
Black
Law on Electrical Appliances 2 m (6 ft) Angled: AQ1412
2 UL: United States of America 125Vat7A Straight:  A01403
Black (Option 95)
CSA: Canada 2 m (6 ft) Angled:  A01413
3 CEE: Europe 250 Vat6 A Straight:  A01404
DEMKQO: Denmark Gray {Option 96)
NEMKO: Norway 2m (6 ft) Angled:  A01414
VDE: Germany
KEMA.: The Netherlands
CEBEC: Belgium
OVE: Ausiria
FIMKO:  Finland
SEMKQ: Sweden
4 SEV: Switzerland 250Vate A Straight:  A01405
Gray {Option 97}
2m (6 ft) Angled: A01415
5 SAA: Australia, New Zealand 250 Vat6 A Straight:  A01406
Gray {Option 98)
2 m (6 ft) Angled: -
6 BS: United Kingdom 250Vat6 A Straight:  A01407
Black {Option 99)
2m {6 ft) Angled: A01417
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B Symbolic Notation of the Different Types of Keys throughout This
Manual

In this manual, the keys are symbolized so that you can quite easily
understand what type they belong to, and what key sequences are proper.

Notation of the Panel Keys

Most pane! keys are represented by their name enclosed in a double
ledged box.

Example: ||SETUP
But a numeric key is only underlined.

Example: 10 means "Sequentially press the [1]and [0 Jkeys"
Symbolic Notation of Soft Keys '

p

A'Y soft key is symbolized
by its name ovetlined and

AT D
Qoaodo

L] underlined.
El = Example: FREQ RNG
o= 100kHz
N e

An X soft key is designed by its name enclosed in a ledged box.

Example: {RANGE

Symbolic Notation of Key Sequences
The keys succession is indicated by arrows( =p ).

SETUPJ|=>[RANGE| =" -2 1 ©

Example:

H Notation of Model Names

R9211: Represents the R9211A and R9211E.
R9211A: Represents the R9211A only.
R9211E: Represents the R9211E only.



B Appearance and Accessories Check

When this unit is delivered, make sure that it was not damaged during
transportation. If it is damaged or if any standard accessory is missing,

contact your nearest sales office or agent.

Addresses and telephone numbers are listed at the end of this manual.

Standard Accessories

Product name Type Stock No. Quantity
Power cable AQ1402 DCB-DD2428X01-1 1
Input cable MI-77 DCB-FM0%04-1 2
T-type connector (BNC) | UG274/U JCF-ABOO1EX04 1
Fuse EAWK2A DFT-AA2A 2
Instruction Manual ‘Procedures ERS211A/E (P) 1
Guidebook Operations ER8211SERIES (G) 1

GPIB HAND Book

ER9211SERIES (H)

Note: When ordering an additional accessory, please inform us of its

type and stock No.
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1. Safety Requirements

I} Power Supply

B Grounding

The power supply voltage is set before delivery and is indicated on the rear
panel. (See Table 1-1.)

Before connecting the power cable, check the outlet voltage and make sure
that the POWER switch is set to OFF.

Table 1-1 Voitage

QOption No. Standard Option 32 Option 42 Option 44

Power supply | 90-110 VAC | 103-132 VAC | 198-242 VAC 207-250 VAC
voltage

Power supply
frequency

48-66Hz

The power cable plug has three pins. The round pin in the middle is for
grounding.

Whenever possible, insert the power cable plug into an outlet provided with
a protective grounding socket.

When connecting an adapter to the piug, be sure to connect to the external
ground, the ground wire (Figure 1-2 (a)) of the adapter or the ground output
(Figure 1-1) at the rear panel of the main body.

The R9211 being designed for wide band and high sensitivity
measurements, improper grounding may generate noise during
measurement and consequently inaccurate results. Thus, please, ground
the R9211 before using it at the high sensitivity input level.

The included A0S034 (KPR-18) adapter conforms to the Electrical Appliance
Law.

As shown in Figure 1-2, the AG9034 has two different sized pins. When
inserting the plug into the outlet, check its proper orientation. If the A09034
do not fit the socket, please separately purchase a suitable adapter.
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1. Safety Requirements

Power supply
/ voitage indicator

Grounding outlet -

/

Figure 1-1 Power Supply Voitage Indicator and Grounding Outlet

To the AC socket 1i
A09034 Adapter

To the analyzer

™~ Connect this wire to
the ground A0S034 Adapter

(@) (b)

Figure 1-2 Power Cable Plug and Adapter
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1. Safety Requirements

[l Replacing a Fuse

The power fuse is in the fuse holder at the rear panel. - To check or replace
the fuse, disconnect the power plug, pull out the fuse holder cap toward
you, then remove the fuse.

Always use a 24 A fuse (DFT-AA2A), no matter the voltage, because a
switching power supply unit is included.

" Fuse

Fuse Holder

Use a standard screwdriver
1o remove the fuse holder

Figure 1-3 Fuse Holder

CAUTION ¢

Before replacing the fuse, set the POWER switch to OFF and remove
the power plug from the socket.



2. Use under Normal Conditions

[l Operating Environment

{1) Do not use this unit in a heavy-dusted local, or in places subject to
direct sunlight, or corrosive gas exposure. )
The ambient temperature shouid lay between +5 and +35°C and the
relative humidity must equal B0% at most.

{(2) This unit is designed to resist the noise generated by the AC power
supply. However, it is recommended that this unit be used in a place
where the noise is reduced to a minimum. If required, use a noise filter.

{3) When connecting this unit to other measuring units through the
interface, please thoroughly read the other units manuals in advance.

(4) Avoid using this unit in locations subject to heavy vibration.

I} Cooling and Ventilation

This unit is equipped with a cooling fan to prevent its overheating. Cooling
air enters and exhausts the analyzer through the rear panel. For this reason,
be careful to install the unit to allow free circulation of cooling air, do not use
it in a standing up position.

Il Display (CRT) Intensity and Life Span

The CRT’s color is umber. Using the CRT with a high intensity level for a
long period of time will generate burnt spots on the screen. To use the CRT
for a long period of time, reduce the intensity as much as possible.

Il Cleaning the CRT screen

Periodically clean the CRT screen with a soft cloth dampened with alcohol.
Do not use cther chemicals.

CAUTION !
During maintenance or cleaning, DO NOT USE any solvent such as
benzene, toluene, or acetone, which may damage plastic parts.

Il Destruction of Circuit Elements by CMV Looping of the Power Supply

{1) Peripheral devices such as a desk-top computer or a plotter can be
connected to this unit. To protect circuit elements, pay attention to CMV
(Common Mode noise Voitage) generation caused by improper
grounding.

(2) When a power supply line is not grounded, the loop formed as shown in
Figure 1-4 approximately generates a 50 VAC voltage (CMV) between
outiets at and a2 and between b1 and b2. If the circuit between
grounding plugs b1 and b2 is opened and the circuit between signal
outlets a1 and a2 is closed, input/output circuit elements of circuits 1
and 2 may be destroyed or damaged. To prevent this, use.a properly
grounded power supply line. Switching on/off the unit by inserting or
removing the power supply plug will generate the similar CMV. Use the
POWER switch to power on/off the unit.

(3) i it is unavoidable to use an ungrounded power supply line, insert the
power cable plug after connecting the ground outlet and signal cable.
Then, set the POWER switch to ON.
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2. Use under Norma! Conditions

. . Connecting
" Peripheral device , cable | R9211
i 1 ,
Line POWER POWER Line
filter switch Transforme a  a Transt switch filter
AC100V 1 2 ransformer AC100V
40" C =0 —t
Circuit 1 Circuit 2
o0~ C o3

Not grounded

An approximately 50 VAC DMV is generated.

Figure 1-4 CMV Looping of the Power Supply Line

B NiCd (Nickel Cadmium) Battery

R9211 includes NiCd battery, which backs up a watch of built-in calendar
and a setting condition. When the time and date of calendar watch gets out
of order, electric discharge or life of NiCd battery is considered to be
shortage. After NiCd battery comes to full electric discharge, electric power
supply needs to remain “on" as to charge with electricity for approx. 60
hours. When the time and date of calendar watch gets out of order for
enough time-electric power supply, and [DEFAULT] is set in the start of
electric power supply, life of NiCd battery is considered to be shortage.
Inform to Advantest Sales & Support Offices for the exchange of battery.



3. Transportation and Storage

Il Transportation

[l Storage

Use the original package or the equivalent to transport this unit.

The storage temperature ranges between -20 to +60°C. If this unit is not
used over a long period, cover it with a vinyl sheet or put it in 2 cardboard
box. Store it in a dry place not directly exposed to the sunlight.
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4. Troubleshooting

Il Before Ordering Repair

Before ordering repair, check the following points:
@ No data Is displayed when the unit is switched on.
e Check the power supply line.
Check 2 e Check whether the fuse is blown.
Switch off, unpiug the unit and check whether the proper
fuse is used and not blown.
@ The self-diagnosis Indicates fallure when the power Is switched on.

No Check| ® The internal hardware is defective.

@ No Input signal is displayed or the "OVER" famp does not go off.
e Perform a check in the test mode.
input range: 0dB

[Frequency range: 100kHz

Time- or frequency-axis waveform

Displays About -4dB (8kHz frequency)

# an input signal is not displayed under the above conditions, the hardware
is defective.

Check 2 e (Check the input coupling. [SETUP = | INPUT

L

e Check the input range setting. [|SETUP || => |RANGE

Reset the unit if the setup conditions are unknown.
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1. Outline

The R9211 is a 2 channels, 16 bits, spectrum analyzer whose analysis method is based on the Fast Fourier
Transformation (FFT). ks maxdmum analysis frequency reaches 100kHz. It is designed for high speed, high
precision, wide dynamic range measurement.

The illustration above shows the RS211A.
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1. Outiine

M The Four Measurement Modes

The R9211 digital spectrum analyzer possesses four measurement modes
that serve difierent purposes. .

in this mode the unit behaves as a high resolution
(16 bits} digital oscilloscope .

e Select this mode to use the unit as a 90dB dynamlc
range spectrum analyzer.

This mode allows you, from a survey of the waveform
over a long time period, to analyze the time evolution of
the spectrum.

L In this mode, frequency response functions are obtained
over all the analyzed frequencies, simultaneously,
through the application of an impulse or a random
waveform.
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2. The Measurement Modes

B FRF Mode
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Figure 2-1 Concept of Measurement System in FRF Mode




2-5

2. The Measurement Modes

in the FRF mode, linear frequency response functions can be computed
only if the excitation signal has a frequency band larger than the frequency
pand of the analysis. The signal source is an impuise wave generated by
the impulse hammer or a random wave, a multi-sine wave, or a swept sine -
wave generated by the built-in Signal Generator (often noted SG). At this
time, the coherence function indicating the influence of the extraneous noise
can be measured.
A large delay between the input and output can be compensated with an
interchannel delay compensation feature.
Measurement resolution: 25-800 lines
(Linear frequency response function)
64-2048 points (Impulse response function)
Zoom analysis function: Between the start and stop frequencies, chosen
(R9211A only) by the user, the maximum line span is 800 lines.
This function cannot be applied o transient signal
analysis when you use the trigger.
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2. The Measurement Modes

B Spectrum Mode

Signal to be analyzed

Time domain data

Input

“3.0
-

[ 11

Linear spectrum

Lineer  fegckation
%3 TR 1T EX
Logarithric spectrum
Log § Resolytim

”‘““MM%

2.3 180 FREQUENCY M7 RN

Octave spectrum

173 0ct f Resolutoon

P P S P —
zZ4 il FREQERY W T

Frequency domain data

Analysis results

Figure 2-2 Concept of Measurement System in the Spectrum Mode
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2. The Measurement Modes

in the spectrum mode, several spectrum representations of the frequency
domain data, resulting from the analysis of the input signal, are possible, no
matter which channel is selected. One should choose the representation
that suits best the analysed data :

¢ The linear frequency resolution spectrum is best suited to stationary
signals analysis (harmonic analysis...)
Analysis resolution: 25-1600 fines (Single channel: 3200 lines)

e The logarithmic frequency resolution spectrum is best suited to non-
stationary signals analysis (noise analysis)
Analysis resolution: 80 lines/decade, 1-3 decades

e The octave spectrum is best suited to sound or audio signals analysis.
1/3 octave, 1/1 octave analysis

If a zoom analysis function (provided only on the R9211A) is used, high-
resolution spectrum analysis is possible, the minimum span being
10mHz.(For a start frequency higher than 10kHz, the minimum span
becomes 100mHz.)

See Figure 2-3.

ADVICE

The frequency resolution is enhanced and the noise floor of the measurement system including the \
measuring equipment is reduced when the number of lines increases. (See Figure 2-3.)
Depending on the type of the averaged spectrum data, different applications are possible: {See
Figure 2-4.)
» Power spectrum average
The spectrum can be smoothed without synchronization by a trigger.
» Complex spectrum average
A target signal can be extracted from a noisy signal, by using the synchronization signal of the
target signal as a trigger, thus reducing the noise components from the signal when averaging
{synchronous averaging).
You should use a linear frequency resolution spectrum to measure a continuous wave such as a
sine wave. (The logarithmic frequency resolution spectrum does not fit this type of measurement. )J
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2. The Measurement Modes
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2. The Measurement Modes
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Figure 2-4 Effect of Power Spectrum and Complex Spectrum Averaging
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2. The Measurement Modes

B Time-Frequency Analysis Mode (T-F Mode)

@ Spectrum waveform
50.0
avr [ 4
b [ j
L [
09 L N 4
25 FREBUENCY Rz 2.0
@ The time waveform @ Three dimensional display
is fetched
Input waveform memo
| o p ry
I |
myr
Bhb
LhMg
0.0
\r
25 FREQUENEY Hz . 20K
Tise-Frequency Analysis
8.9
BYT ]
i
3
£BtY g
Lty 4
:
i e J
140.02 £fy TIME sec 1.0
8.0
wr [ 4
toob 3
Mg ]
8.0 [0 E
e —
100.0m tF2 TIME sec 1.5
@ T-F analysis trace (Up to 4 traces can be
simultaneously analysed at a specified frequency)

Figure 2.5 Concept of Measurement in the Time-frequency Analysis Mode
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2. The Measurement Modes

in the TF mode, & transient signal is recorded in the input waveform
memory by using a trigger signal. ( @ in Figure 2-5)

The following analyses can be performed, depending on the recorded
waveform: -

(1) One can observe the instantaneous spectrum of any portion chosen
from the recorded waveform. ( @ in Figure 2-5)

(2) Spectra can be displayed in three dimensions depending on the
recorded waveforms. ( @ in Figure 2-5)

{3) The relationship between a specified frequency and time can be
analyzed to obtain a transient signal damping characteristic (T-F
analysis). ( @ in Figure 2-5) : :

Input Waveform Memory Sizes

R9211E
64K words (Single channel:
Standard 128K words)
Standard + CMOS memory | 512K words (Single channel:
(option 10) 1024K words)
or
Standard + VO + Memory '
{option11)
RO211A
64K words (Single channel:
Standard : 128K words)
Standard + CMOS memory 512K words (Single channel:
{option 10) 1024K words)
Standard + VO + Memory | 512K words (Single channel:
(option 11) 1024K words)
Standard + CMOS memory | 1024K words (Single channel:
(option 10} + /O + Memory |2048K words)
{option 11)
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2. The Measurement Modes

B Waveform Mode

Sangle- Inpur/Single-Gueg: System

40038 LG sec o

i)

Swgle-Input/Sangle-Quiput Systew

SN Zg,,,

w L _ ]
5 T sec S0 [ TINE sec 0 m

Input waveform Output waveform

Additional noise

ar

Qutput signal
Xb(t)

input singal Xa(t) -'—"' h{z)

Noise DUT

Figure 2-6 Concept of Measurement in Waveform Mode
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2. The Measurement Modes‘

The waveform mode is used for the time domain analysis : the time
waveform, the correlation function, and the histogram can be obtained.

(1) A time waveform can be displayed, repeatedly, at a higher speed than in
the other modes.

{2) An autocorrelation function can be used to evaluate the periodicity of the
input signal.

{3) A cross-correlation function can be used to evaluate the time lag
between input signals.

(4) An amplitude probability density function can be used for statistical
signal processing.
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3. Comparison between the Different Measurement Modes

H From the Point of View of the Analyzed and Displayed Data

The data currently being acquired can be displayed as an instantaneous
trace by selecting the

=5 |INST VW | operation.

Average measurement is required to remove or smooth the extraneous
noise which is being measured. The averaging result can be displayed by
selecting the

=>| AVG VW | operation.

The types of these instantaneous data and averaging data depend on the
analysis mode and on the selected function as summarized in Table 2-1.

B From the Point of View of the Averaging Modes

There are four averaging mode : sum averaging (SUM), exponential
averaging (EXP), peak detection averaging (PEAK), and subtract averaging
(SUB) modes.

The averaging mode that can be selected depends on the selected
measurement mode as summarized in Table 2-2.

Besides, Table 2-2 lists the averaging operations that require triggering for
synchronous averaging.

B From the Point of View of the Trigger Operation

There are four modes for input data triggering: auto-arm, arm, hold, and
free run modes.

Table 2-3 indicates the relationships between these modes and
measurement modes.

Furthermore, the number of input traces to be acquired can be set only in
the T-F mode (arm length).
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3. Comparison between the Different Measurement Modes

Table 2-1 Instantaneous Analysable Data / Average Data Types
. . Instantaneous data Average data
Analysis mode Function
. [ VIEW | INST VW VIEW | AVG VW
MODE || SETUP [ view |
Function CHA & CHB CHA or CHB CHA & CHB CHA or CHB
CH-A TIME CH-X TIME CH-A TIME - CH-X TIME
Waveform | Time CH-B TIME CH-B TIME
ORBITAL
CH-A TIME
AUTOCORR CH-B TIME
GH-A AUTOCORR CH-A AUTOCORR
CH-B AUTOCORR CH-B AUTOCORR
CH-A TIME
CROSS-CORR |CH-B TIME
CH-A AUTOCORR
CH-B AUTOCORR
CROSS-CORR CROSS-CORR
CH-A TIME CH-X TIME
HISTOGRAM CH-B TIME
CH-A HIST CH-X HIST CH-A HIST CH-X HIST
CH-B HIST CH-B HIST
SPECTRUM | POWER SPECT |CH-A TIME CH-X TIME CH-A PWR SPECT | CH-X PWR SPECT
or or CH-B TIME CH-B PWR SPECT
SPECT CH-B SPECT CH-B CMP SPECT
CROSS-SPECT
CROSS-SPECT |CH-A TIME
CH-B TIME
CH-A SPECT Fﬁl.: ....................
FRE ERF CH-B SPECT
CROSS-SPECT COMERENCE
[CH-APWR
SPECT
CH-B PWR
SPECT
CROSS-SPECT
FRF T
:COHERENCE
:IMPULSE RESPONSE
CH-X: Active channel signal SPECT: Spsctrum
CH-A: A channe! signal CMP SPECT: Complex spectrum
CH-B: B channel signal PWR SPECT: Power spectrum
TIME: Time waveform CROSS-SPECT: Cross-spectrum

AUTOCORR: Auto correlation function
CROSS-CORR: Cross-correlation function

HIST:

Histogram

FRF:

Frequency response function

COHERENCE: Coherence function
IMPULSE RESPONSE: Impulse response function
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3. Comparison between the Different Measurement Modes

Table 2-2 Measurement Modes and Averaging Modes

Analysis mode Function Averaging .| Data subject to
mode averaging
Time SUM Time waveform
< Trigger required > Xa, Xp
Waveform Auto Corr. SUM Auto correlation
EXP function Raa, Ruo
Cross-Corr. SUM Cross-correlation
EXP ~{function R_;a_b
Histogram SUM Histogram
Pa, Pb
Power Spect SUM, EXP, Power spectrum
Spectrum PEAK, SUB |Gaa Goo
or Cross Spect SUM, EXP, Cross-spectrum
Time- PEAK, SUB Gab
Frequency Complex Spect SUM, EXP, |Complex spectrum
<Trigger required> |PEAK, SUB S, Sp
FRF FRF SUM, EXP, Z%%OSS-
PEAK Gaa) Gbb, Gab

= : This spectrum is used internally : it cannot be displayed.
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3. Comparison between the Different Measurement Modes

Table 2-3 Measurement Modes and Trigger

[ser] [TRG | Amm teneTH
WAVEFORM impossible
SPECTRUM impossible
TIME-FREQ
FRF impossible
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4. Measurement Blocks

B Ordinary Measurement Blocks

Figure 2-7 shows the measurement block-diagram of the R9z211.

@ Lowpass Filter (2kHz, S5kHz, ..., 100kHz2)

The analog input signai is amplified and passed through the low pass filter
so that the signal components outside the measurement band are eliminated
(in order to prevent frequency aliasing). ‘

@ 16-bit AD Converter
After filtering, the signat is digitized, and the resulting 16 bit digital signal is
recorded in the input buffer. )

@ Zoom Processor (R9211A only)

When the analysis frequency range is lower than tkHz or when a narrow-
band is measured in the zoom measurement mode, the input signal is
processed by the zoom processor before it is stored in the input buffer.

@ Input Waveform Buffer

Generally, only the latest recorded data are read from the buifer to be
displayed or processed.

In the T-F mode, an arbitrary portion of data recorded in the input buffer
can be read for analysis and display.

You can select the position in the buffer of the data you wish to analyse with
the data view function.

( VIEW = [INST vw| =p PATA VIEW )

Data view "mode” is selected. The frame selection procedure is described
p.9-61.

Furthermore, when a T-F analysis is conducted, the data stored in the input
waveform buffer are processed one by one to analyze the relationship
between the frequency and time.

[ ——— INST T-F
EElt'_J_p_,:’ TF = 95K JOFF  T-F analysis is enabled.

Please refer to p.9-40.

START || starts the analysis

@ Fast Fourier Transform (FFT)

The waveform Xa is transformed from the time-domain to the frequency
domain (Fourier transform) to obtain the complex spectrum Sa.

The original waveform Xa is multipiied by a window function (Hanning,...),
before FFT processing, to reduce the leakage in the frequency domain, due
to the discontinuities introduced, in the time domain, by the truncation.
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4. Measurement Blocks

@ Power and Cross-spectrum Estimation
The power spectrum and cross spectrum are obtained from the compiex
spectrum.

® FRF Estimation

in the servo or FRF mode, the frequency response function and the
coherence function are computed from the averaged input/output power
spectra and cross-spectrum.

M Logarithmic Frequency Resolutlon Spectrum Analys:s and Octave
Spectrum Analysis

In the spectrum or in the T-F mode, a logarithmic frequency resolution
spectrum analysis and octave spectrum analysis can be parformed in
addition to the ordinary linear frequency spectrum analysis. The
measurement block is shown in Figure 2-8.

@ Highest Frequency Range’s Spectrum

The last recorded signal frame (1024 points), stored in the input buffer, is
analyzed by the FFT method to obtain the spectrum of the highest
frequency range (e.g., 20kHz range).

@ 1/10 Lowpass Digital Filter

Ten signal frames, stored in the input buffer, are passed through this filter
before FFT analysis to obtain the spectrum of the middle frequency range
{2kHz).

@ 1/100 Lowpass Digital Filter

One hundred signal frames, stored in the input buffer, are passed through
this filter, before FFT analysis, to obtain the spectrum of the lowest
frequency range (200Hz).

@ Constant Ratio Band Fllter
The spectra in these three frequency ranges (20kHz, 2kHz and 200Hz) are
passed through this filter to obtain a logarithmic frequency resolution

- spectrum. '

@ Octave Band Filter
The logarithmic frequency spectrum is passed through this filter to be
transformed to the octave spectrum.
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4. Measurement Blocks

~ Advantages of the method applied in the R9211

@ Laog/octave analysis

Log filter is operated for the result which Log analysis performed finear FFT
each decade. For 400 line-FFT each decade, the filtered result for
frequency resolution each decade differs ten times. In-order to correct the
difference of frequency resolution, R9211 sets a noise floor to the decade of
the worst frequency resolution and displays. Octavs filter is used for the
result of this Log analysis and octave spectrum is measured.

Therefore, Log octave analysis is suitable for the measurement of signal
reguiation movement. (When enter continuous waveform such as sign wave
and triangle wave, the level don’t go to a true value.) Input signal, for the
use of filter, doesn’t make energy gather to the specified level band, but is
supposed to distribute equally such as noise in analysis frequency bound.

For PSD value in Log analysis, equivalent noise bandwidth (ENBW) is not
revised.
For the ENBW revise, the following calculation is performed.

PSD(ENBW consideration) = PSD(RS211 displayYENBW

ENBW is changed by weighting function. Use the following value.

© Weighting ENBW(Equivalent
function Noise Bandwidth)

Rectangular 1.00

Haﬁning 1.50

Minimum - 1,98

Flat pass .77

J/

The R9211 does neither switch analog filters nor switch analysis frequency
ranges for each octave as time goes by. But it stores all data to be
analyzed in the input buffer. ,

These waveforms are transformed to the logarithmic frequency spectrum or
octave spectrum through digital signal processing. Therefore, several data
can be analysed simultaneously, enhancing the reproducibility and reliability
of octave spectra over multiple ranges.

/

Note on how to use the R9211

Specily “one decads” if you want to compute the logarithmic frequency
resolution spectrum, or the octave spectrum of a transient signal.
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4. Measurement Blocks
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BASIC OPERATIONS

First, this chapter explains basic key operation rules.
Next, it describes the operations which must be

performed after switching the power on.

Lastly, this chapter introduces the front and rear panel.

1. Mastering Key Operations
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1. Mastering Key Operations

To use the R9211 effectively, and to master the operation method quickly, as well as the measurement flow,
it is important to understand the order in which the keys must be pressed.

Bl Key Order (Hierarchical Structure)

There are two types of keys : the panel keys and the X and Y softkeys,
which are displayed on the CRT screen.

Function key -
I 7

o
DY | &
13 (g

—_
E’ e |

=

==

X softkey
Press the keys in the following order :
Function key || = | X softkey = Y softkey
L Press the function L X softkeys are L Set Y softkeys from
keys in accordance ordered from left to top to battom.

to the right according to

measuremsent flow. their frequency of
use. When setting
these keys

CAUTION ¢

The X or Y keys you have previously set are displayed in reverse
video mode on the screen. You need not press these keys if you do
not want to change their settings.
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1. Mastering Key Operations

]l Measurement Flow

The sequence of panel key operations indicates the measurement flow.
A basic measurement flow is as follows: -

a
i

Connect the DUT to the R8211.

i

o

DUT
N OUT
Q 0

1

Press the key.

Select a measurement mode {according to the type of measurement you intend to perform).

Press the| CAL |key.

The DC calibration is then carried out

Press thell SETUP ‘key.

Set the divers measurement parameters according to the measurement conditions.

Press the key.

Starts an averaging process or a servo measurement.
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1. Mastering Key Operations

Press th key.

Aliows to display the resuits of both measurements and mathematical computations, and to set the
desired display form.

Press the - key.

Execute the necessary arithmetic computations. (Of course, if you need not use this feature, step
directly to the next point.) B

Press th key.

Thanks to the variety of markers, you can retriove and display different numerical values from both
measurement and mathematical computations results.

Press the key.

Set the plotter or the floppy disk drive, either for data saving or for-data retrieving.

Press the key.

Start plotting the measurement data.




2. CRT Introduction

B CRT Display Explanation

Massage display for oparation Label digplay : {40 char.max. per ling)
/ Calender display
LY
[invimg=naTh completed & ] / / N
’ .y 91-5-26  16:28:12

Y-axis scale wen RO211
i ) — :
-] : / ] .
< 200m T ] tst OPRIR
¥ Data type s I E
Y S I L 1 K
0.0

CBANDPAS)

0.0 I ! * * TINE sec a0, Znd OPRTR

+ Y soft manu

rd OPRTR

X -axis scaie

¥ indicates as following.

Xa: Channel A instantanecus time data
Xb: Channel B instantaneous time data
<Xa> Channel A average time data
<Xb> Channel B average time data

Gaa: Channel A power spectrum

Gbb: Cross-spectrum

<S8a> Channel A complex spectrum
<Sb> Channel B complex spectrum

<Hazb> Frequency-response function
<Coh> Coherence function

NOTE
The < > brackets indicate averaged data.
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2. CRT Introduction

[ [nitial Display

When the power is switched on, the R9211 performs a self test and displays
the following screen : -

L1 12 ] L1 1 e * * [+ 3]

- ® L d *« » L] - [ 1] E *

*® » = - - .  J » -

T T * * » —heRs g1 Mode! Number

* » E ] » * L ] & -

[ ] = - L E E . ® =®

E » L2 1 (Y11} ®xa¥ P12 ] » £ 3 -
DIGITAL SPECTRUM ANALYZER % Product Name

Installed Options ---> OPTION.O7 \

[ —— -
SELF TEST -- A1l pass!! Options Installed

in progress —-—-=-----essssssso-
4 MFD by ADVANTEST CORPORATION

/

The words ‘in progress’ blink 1o indicate that the seif 1est is operating.

When all self test routines have resulted in a PASS, the main program
autornatically begins, and the measurement screen is displayed.

If an error occurs in a seif-test routing, the screen comes to a temporary
stop with an error displayed. Note the error when you make a service call
to Advantest. To forcibly start the main program after an error, press any
key on the front panei.
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2. CRT Introduction

[ Display Character of Function Key

The name of measurement mode and select function key on CRT is
dispiayed as to indicate that a displayed soft menu is evolved from which
function key.

{1) OQutput point——Upper left on X1 soft menu

-50.0
v

0.0 TIRE sec 4.0m
[UAVE: MODE) ) AVG(SUMD : B/0 .

G = 1 [ caL | LaseL | DATE_ | - | Exewd |

(2) Retations of selected function Keys and display characters

Measurementmode
Function Key' -\JA-VEFORM— j SPECTRUM i Tl ME-FF;EO_ .l FRF
MODE Key [WAVE: MODE] [SPECT: MODE] [TF: MODE] [FRF: MODE]

. 1SETUP Key [WAVE: SETUP] | [SPECT: SETUP] 1[TF: SETUP] | [FRF: SETUP]
VIEW Key [WAVE: VIEW]  |[SPECT: VIEW] [[TF: viEw]  [{FRF: VIEW]
MKR Key [WAVE: MARKER] | [SPECT: N{ARKER] [TF: MARKER] | [FRF: MARKER]
MATH Key MATH' [WAVE: MATH} | [SPECT: MATH]  [TF: MATH] [FRF: MATH}

"LIMIT ISPECT: LIMIT] [TF: Limm] {ERF: LMIT)

"CFIF [FRF: sCVFIT]

SYNTH [FRF: sSYNTH]
DEVICE Key [WAVE: DEVICE] |[SPECT: DEVICE] | [TF: DEVICE] | [FRF: DEVICE]
PRESET Key [WAVE: PRESET] | [SPECT: PRESET] {[TF: PRESET] |[FRF: PRESET]
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2. CRT Introduction

[l Caiender Display

The time at which a data selected by the selector left iower on the screen is
created, is displayed.

wee RO20Y (22 g =£=1 T: B=a0
0 ==
L ]
SPECTRUN
TINE-FREC
" -
|13
10
fdiv
—
-50.0
'
0.0 - TIME sec 4.tm
HUAVE: PODEY AGEUED: 070
(= [ ea AL | OatE | | pTea_|

The displayed time and date is different according to kinds of data.

@ Data selected by INST VIEW menu
Display the time and date at which data is installed by aralyzer.

@ Data selected by AVG VIEW _
Display the time and date which starts average.

@ Data selected by MATH VIEW
Display the time specified in operand 1 when execute operation.

@ Data selected by MEM VIEW
Display the display time of the previous saved data.

CAUTIONI

When floppy disk recorded by the unit w:thout the calendar displaym,
is replayed, the calendar display is not perfrmed for the replayed data
in some cases. '
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3. After Turning the Power ON

Il Self-diagnostic Fun

ction

The R9211 executes its internal self-diagnostic program each time, it is
switched on. The self-diagnosis process takes 30 to 60 seconds. To stop
self-diagnosis and begin measurement immediately, press any panel key

other than PRESET||.

{Use the PRESETl key only if you want to preset the R9211. For the

presetting method, see Chapter 9, Section 1 “How to use the

H

key".

( STAI\RT )

Opening message

|

Timer check

|

EEPROM check

PROM check

FPU(Floating-point
Processing Unit) check

DSP(Digital Signal
Processor} check

Check the RAM used for the

display
1

Dedicated gate array check

L

DRAM check

l

Analog board check

Option board check

]

( END )

® Information about eventually
instalied options
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3. After Tuming the Power ON

Upon the self-diagnosis completion, the result is displayed on the CRT.

N whE % . L J L L1

- * - » - L] L1 *5 * *
- » » L] * * » * *
e LA L 1 2 * - LE 2 2]
* % * » L - L] L]
» * * * * L * L] .
» L *h e e ot L L] L1 4 L ] *

DIGITAL SPECTRUM ANALYZER

Installed Options ---> QPTION.O7

SELF TEST -- A11 pass!!

MFD by ADVANTEST CORPORATION

If any fault is detected, the comesponding fail code is displayed, meaning
that the analyzer is defective. Contact your nearest sales office or agent.

CAUTION ¢

Even if you never detect any failure from the R9211 while using i, you
should execute the self-diagnostic program monthly for a complete
checkup.
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3. After Tuming the Power ON

B Initialization

When you are not certain of the setting conditions, or when you want to
reset the initial status, proceed as follows :

Turn the power on.

The self-diagnostic program starts.

Press the key in the MEASUREMENT section during execution of

the self-diagnostic program ("in Progress” Is blinking). (Do not press other
keys before "WL.mg = Default Configuration” is displayed.)

"WL.mg = Default COnﬂguration" is being displayed for 1 second.

WAVEFORM | mode Is selected and the default values are set.

v RO211 Ll 91-¢-1 T 524
53.0
v
SPECTRUM
TINE-FRED
X
FXF
16
fdv
——
50.0 R
v
60 TINE sec I
TUAVE: MOED AGSUD: 040
WA | T ca TABEL | UATE | TamD |

CAUTION !

If the | PRESET || key is pressed after completion of the self-diagnosis program, (that is to

say in the measurement mode), it is used to change the function assigned to the [ maTH]

key. For further details, see Chapter 9, Section 1 " || PRESET “key OPERATION"™.
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4. Panels Description

J Front Panel
MEASUREMENT -

080696 1 0606 6 O

® & O

@

®e6e [

START key
STOP/C key
AUTO key
PRESET key

GPIB
SRQ lamp

TALK lamp
LISTEN lamp
REMOTE lamp
LCL key

FUNCTION

MODE key
SETUP key
S0 CONT key
COPY key
VIEW key
MKR key
MATH key
DEVICE key

DATA
Data knob

DOWN @] key

U key

@ [0] to [9]
@[]
@[]
@[]

®
®
@

ENT key
MK key
BS key

Starts average measurement, servo measurement, or T-F analysis.
Stops/continues average measurement, servo measurement, or T-F analysis.
Unused

Presets the units when pressed during the execution of the sel-diagnosis
program, after the power is turned on. Otherwise, this key is used to change the

function to be assigned to the key.

Service request. Notifies that there is a service request sent to an external
device.

: Talker. Itis lighted during transmission to an external device.

Listener. 1t is lighted during reception from an external device.
It is lighted when the analyzer is controlled from an external device.
Clears the remote controlied state.

Sets a measurement mode.
Sets the measurement conditions.

: This key cannot be used. .
: Controls the GPIB commanded external plotter.

Sets the display conditions.
Sets the marker control parameters.

: Selects different mathematical computations.

Sets the operating conditions of an eventual extemnal device (floppy disk

. drive/GPIB plotter/GPIB).

Séts the value for a measurement condition or moves the marker.
Sets the value for a measurement condition or rﬁoves the marker.
Sets the value of a measurement condition or moves the marker.
Numeric keys

Decimal point

Minus sign

Delimiter between numbers

1 Validation of numbers

Unused
Backspace. Deletes one character.
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e®® [0 &® O ©® 1 28886 89886 [

@

INPUT

CH A lamp
CH B lamp
OVER lamp
NORM lamp
ICP lamp

+ connector, + lamp:
~ connector, — lamp:

AUTO ARM lamp
ARM lamp

HOLD lamp
POWER/INTENSITY

POWER switch
INTENSITY

Floppy Disk Drive
Floppy disk drive
Softkeys/Sofimenus
Y softrmenu

Y softkeys

X softmenu
X softkeys

4. Panels Description

is lighted while channel A is under use.
is lighted while channel B is under use.

: is lighted when an input channel is overloaded.

is fighted when the input conditions are normal.

: is lighted when the power of the integrated circuit piezoelectric accelerometer is

on.

Plus-side input connector. The lamp is fighted when the + side is grounded.
Minus-side input connector. The lamp is lighted when the — side is grounded.
is lighted when trigger data are automatically acquired.

is lighted when the trigger is in the wait state.

is lighted when the data acquiring process stops. ~

. Tums on/off the power.

Controls the screen intensity.

Disk inserticn opening

Sets a parameter or selects one value among two (toggie).

Selects a submenu { i.e. a Y softmenu).
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4, Panels Description

(This page has been intentionally leit blank.)
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4. Panels Description

- Softkevs/Softmenus -----

Y softmenu

%
|

' MEASUREMENT -;

: @ START key
} @ STOP/C key
@ AUTO key |
: @ PRESET key

GPIB

SRQ lamp

TALK lamp :
LISTEN lamp
REMOTE lamp!
LCL key :

L

[

ap
i @ Y softkeys
: @ X softmenu
@D X softkeys

- Floppy Disk Drive -

;mmg/
:
/
7
/

MODE key
SETUP key :
SGCONT key:

] (=] o] [ma]

______

M

" ——

______

______________________________

DATA 17
7] (=] [=] [ee]
| ) OEEE
N’ [EIGE

EE OEO

@ Floppy disk drive

[

N\

INFUT A
Q over mOAj_U—I moa over(D)

(O NoRH

NORM)

1crd)

~

VIEW key
MKR key
MATH key :
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Figure 3-1

Description of the Front Panel
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4. Panels Description

 Rear Panel

O
@

O

DIGITAL /O

DIGITAL IN/OUT connector

Digital input/output connector

VIDEO OUTPUT

@ VIDEO OUTPUT connector

e & 6 ® O © O

Output connector for a video printer or a TV monitor.
Output type : Separate TTL-level
Clock frequency : 16MHz -

GPIB
GPIB connector :  Connector for GPIB
INPUT, OUTPUT

TRIG output connector
: Trigger's output connector
SMPLG CLK output connector
Internal sampling clock cutput connector
External TRIG input connector
: Bxdernal trigger input connector
External SMPLG CLK input connector
internal sampling clock input connector

[0 AC Power Socket
® AC power socket . A fuse is instalied in the socket.
O indications
® INSTALLED OPTION NO.
: Indicates the type of an eventua! option installed in the unit.
@ SET. ~ LINE V.FUSE : Indicates the supply voltage and fuse status.
CAUTIONS /
1. The fuse holder is on the rear panel. Before replacing the fuse, switch the R9211 off and

2.

disconnect the power cable from the AC outlet.

The standard, type, and voltage of the new fuse must be the same as those of the old one,
otherwise, there is fire-hazard.

Any person other than trained service personel should not open the panel for inspection.
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4. Panels Description

5O

Y7 )
DIGITAL @ @
INZOUT

;- VIDEO OUTPUT:--------- 5

" (@ VIDEQ OUTPUT connector™—————

& DIGITAL 1/0 D )

1153
(=

VIDED DUTPUT

— INPUT —~ OUTPUT—
SHPLG CLK TRIG SHPLE CLK  TRIG

[ : l IHFD BY ADVANTEST
@ TOKYD JAPAN @

®

O
&)

HAZARD,
TYPE_AND

CAUTION

FOR CONTINUED PROTECTION AGAINST FIRE
REPLACE ONLT WITH THE SAME

FOR THE LINE VILTAGE BEING UEILIZED.

AATING OF FUSE, AS SPECIFIED

&3

® @
CAUTION

INSIOE ENTRY BY TRATMED

SERVICE PERSDNNEL DNLY.

190VA MAX

~LINE 4B-66Hx

T | ~LINE ¥V

FUSE

90- 10V
103-132v

r oy
T 2a - o 3 20 s
a

198-242v

207-250v

T 2A

®

i @

- Indications -+« orrenee s

\ {(® INSTALLED OPTION NO.

'@ SET. ~ LINE V.FUSE

/[ O

~} INPUT, QUTPUT === oorememeeess

: (@ TRIG output connector

\(® SMPLG CLK output connector :
' (® External TRIG input connector:
*{7) External SMPLG CLK input connector.

-------------------------- garmmmmmasmana_samaaaas

:--- AC Power

U

Socker -

AC power socket

A fuse is

installed

in the socket.

Figure 3-2 Description of the Rear Panel




TO PERFORM A GOOD MEASUREMENT

This chapter deals with the preliminary knowledge, refated
to the basic connections, the input sensitivity, necessary
{0 a good measurement. It also explains how to reduce
the effects of noise on a measurement.
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1. Input Connection

[l 'nput Circuit

The R9211 is provided with two input methods: Differential input and single
ended. The input method can be set separately, for each input channel, by
selecting the appropriate input condition. Figure 4-1 shows the input circuits.

+IN
+ Input

Buffer amplifier

Frameg —»
Differential amplifier
GND —— GND 4

:b—yTo A/D converter

- Input

ano N

Buffer amplifier

q

Figure 4-1 R9211 input Circuits
@ Input Cable

Red

L

Black

Figure 42 Input Cable

The input cable (MI-77) has three input clips (red, black, and blue alligator
clips) and two BNC plugs. Connecting the red and black BNC terminals to
the + and - inputs allows the following connections:

Red alligator clip — + input terminal

Black alligator clip — - input terminal
Blue alligator clip — GND terminal
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1. Input Connection

@ Impedance and Maximum Applied Voltage between the Input
Outlets

The GND input outlet (blue alligator clip) is connected to the frame. If there

is a difference between frame and GND voltages, the system cannot be

measured. (The outer conductor of the BNC is connected to the frame.)

Tabie 4-1 lists the impedances between the input sockets {including the

frame) and the maximum voltages that may be applied to them.

Table 4-1 Impedances and Maximum Applicable Voltages

between the Input Sockets
Maxdmum
applicable
voltage |  + input - Input GND Framé
Impedance
+ Input 400V peak 200V peak 200V peak
- Input 2MQ ‘ 200V peak 200V peak
GND 1MQ 1MO ov

Frame 1MQ 1MO Short (0£2)

l Selecting an Input Method and Setting a Menu

C (ON)

St S2
Y QN _
Input (O . + [\Buffer amplifier

AC (OFF) L
@ GND

Figure 43 Selecting an Input Method

You can choose, for the + or — input, between AC and DC coupling, and
between iN and GND. Internally, according to what has been selected for
AC/DC at the menu level, S1 is switched to OFF (AC coupling) or to ON
(DC coupling). Similarly, $2 switched to @ selects the IN position while 52
switched to @ selects the GND position.

To set these parameters, first press the function key || SETUP

then the X softkey |INPUT| and finally the appropriate Y softkey.
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1. input Connection

Table 4-2 Input Mode versus Menu Setting

Signal

“ Pl
P ’L Ac:‘chi\T%

Menu setting _
Input mode AC/DC | +GND/IN GND / IN
. . AC coupling AC
Differential IN IN
DC coupling DC
Single ended AC couplin AC N GND
+ input DC coupling bC
Single ended AC coupling AC "GND IN
- input DC coupling DC
AC/DC
Ml - 77

Figure 4-4 Differential Input Connection

AC /DC

IN

Signal

GND

Figure 45 + Input Single Ended Connection
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1. Input Connection

AG/DC .

Signal

Figure 4-6 - Input Single Ended Connection
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1. Input Connection

Il Power Supply for Integrated Circuit Piezoelectric Accelerometers
(ICP)

The positive input outlet provides the accelerometer with a constant current
of approximately 4mA. It can be used to drive the ICP accelerometer.

@ Equivalent Circuit of Accelerometer Power Input Unit
The power for the accelerometer is supplied from the positive input
terminals of two input channels (A and B).

e .
; Power supply for accelerometer - !

: incorporating an amplifier ;

: :

' :

| S1 !

1 ]

1 ]

i ! 1

L]

+ Input terminal © + ' I ! v Q !
! ‘ ~ I To input circuit E

; S2 L_O | :

] 1

] . 1

1 1

1 ]

t 1

1 ]

K o e v o e L L T e o T L S S S e - ol

Figure 4-7 Balanced Circuit of Power Input Unit for Accelerometer
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1. Input Connection

@ Setting Procedure

SETUP |=P INPUT

Specify the selected
channel. .

Switch on the power
of the ICP
accelerometer.

(1) If the ICP power is ON, the input coupling automatically becomes an AC
coupling.
(2) When the ICP power is ON, the "ICP" LED (red) is it

® Caution

(1) When the ICP power is ON, S2 (Figure 4-7) is switched off for AC
coupling. In this case, the frequency at the -3 dB point is 0.2Hz.

(2) The maximum operating voltage is +18V. |If the peak value of the
accelerometer exceeds + 18V, the DC voltage at the + input terminal
does not follow the waveform and the measurement is not cotrectly
performed. Therefore, the DC voliage level must be checked.

Check the DC voltage level assuming that DC coupling is selected for the
other channel. {See Figure 4-8.)

TS ST T T T e T 3
CHA: :
! i
; :
. ; ON :
ICP ' _ '
+ é — (AC coupling} E
I Lo/ E
: OFF ;
+ ] :
t . !
' '
1 1
1 1
@ Lq:_g——» DC levei check i
CHB: & :
i
H DC coupling E
e e e et o o o o o e e e e e A 5 - - —— -

Figure 4-8 Checking Method at the Operation Level
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1. Input Connection

WARNING 7

If the ICP power is switched ON, without connecting the acceleration
sensor to the positive input socket, up to 24 VDC voitage is generated
between the positive input socket and the ground.(GND). If a device
(e.g. an amplifier) other than the acceleration sensor is connected to
the positive input terminal, do not switch the ICP power on.

Jl Using an External Trigger Circuit

if an external trigger is used and the external trigger line impedance is high,
errors will occur. The control circuit must keep the impedance at less than
10kW .

Figure 4-8 shows an application example of the external trigger circuit using
a relay or switch.

R9211

+5V

% =10xQ

|

10k{2
ThIG, [
© Rear
panel 100k 4 ——-K

Relay or switch .

=15V

Figure 4-9 Example of External Trigger input

CAUTION !
Since the external trigger circuit is operated at the TTL level, selting
the trigger level, or the hysteresis in the menu is meaningless.
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2. Input Sensitivity

[l Input Sensitivity Auto-range Function

® Setting of input Sensitivity Range
To select one of the 3 input sensitivity range setting methods, offered by the
R9211, first select the SENS menu by pressing :

{1) Manual Setting

CH-A
AUTO /NIER
(2) Auto Range Setting (Up and Down)
TH-A :
KT +30dBV
(3) Auto Range Setting (Up Only)
CH-A TAUP&D / B8
B0 +30dBY

(a) You must select a range setting method suited to the input waveform
type.

(b) The data measured during sensitivity range setting are not properly
analyzed. For example, if the auto-range up&down function is used
when analyzing a transient signal, since it takes time to evaluate a
transient signal and to change the range, the waveform to be analyzed
may have died away when the range is finally decided.

(c) i the Autorange up&down function is used when analyzing a periodic
signal, whose period is larger than the frame time (thus the frame time
contains less than one period), the sensitivity range will keep on going
up and down, thus yielding incorrect measurement results.

(d) In the auto range mode, the range aiso depends on the signals which
are not included in the measurement frequency range, and on the time
variation of the commaon-mode voltage applied to the + and - inputs in
the same phase. In this case, select the auto range setting (up only)
method or the manual setting method.

When AUTO ARM or ARM has been selected with the key of

, change the input sensitivity by the manual setting method.

{e) Note that the input sensitivity function is automatically changed under
certain conditions : if you are in the Autorange mode, and press the
ARM/HOLD key, the input sensitivity range setting mode becomes
manual.
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2. Input Sensitivity

{f) The auto range setting method cannot be used for logarithmic frequency
resolution analysis, octave analysis, and zoom analysis (spectrum mode
/T-F mode).

Example:

SETUP |[=>| SENS |[=> Ch-AAUTO ..o Auto range

ARMMHLD |=> FREE RUN -

=> AUTOARM .o Change from free run to auto
or arm or arm
ARM
( SENS {=> CH-AMAN ) —oreeerees Internal change from auto range
- to manual

® Range Setting Methods Appropriate to the Waveform Type
(1) The frame time represents a small number of periods of the input signal.

A:UPRD /8 .
+30dgy T Auto range setting (up only)

CH-A s - Manual setting
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2. Input Sensitivity

(2) The input signal is a transient signal, generated periodically.

LW W W Vo™
| !
I Frame time |
CH-A AUP&D / EjR .
» B e Auto range setting (up oni
/ MAN +30dBV g g (up only)
or
CH - A e - Manual Setﬁng
AUTO /AN

(3) The frame time represents a large number of the input signal periods.

. .|

- Frame time

CH-A GEHAD Auto range setting
BEED / MAN = +30dBV (up and down)
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2. Inplut Sensitivity

B Input Sensitivity versus Y Scale

@ Y scale Default Value for Spectra
Figure 4-10 shows the relationship between the input sensitivity (x dBV) and
the Y scale defauit value.

work R9211 *AE
0.0 UAYEFORR
T T T H 7 H T T

L

<Gaa>

g [ . FRF
A | semvn
-100.0 —_
dBv 3 . s L L ! L L X
%0.0 FREQUENCY Hz 100.0k
AVGSUD s 3732
S | [ eal | LaBEL | DATE | | ExtEND |

Figure 4-10 Display of the Y Scale Default Value of a Spectrum Waveform

For example, when the input sensitivity is set to 10dBV, the Y scale default
value is 10dBV through -90dBV.

@ Dispiay of Spectra in Volts rms (Vrms) or Voits (Vit}
As for spectra displaying, setting the unit to Vrms or Vit

SETUP I == | UNIT |, results in such displays as are shown in Figure

4-11, 4-12, and 4-13. Figure 4-13 represents the input signal used in this
example, Figure 4-12 and 4-13 represent the resulting spectrum in Vrms and
VIt units respectively. :

Eor further details on unit setting, see "W Setting of the Unit" in Chapter 8.
When sine waves are input in the spectrum mode, the relational expression
is as follows.

Vrms : 20iog 1Vrms =0dBV
A

L Effective value
of voltage

Vit :20log 1.41V peak=2.98dBV

Peak value of
voltage




4-13

2. Input Sensitivity

e RG211 e
2.0
v T T T T T T T T T
... +1.414V
ﬁ.l
Xa ! |
| 1o ov
| H _ Input =0dBV
l =1Vms
...... —1.414V
2.0 [ 1
Y s L L 1 ! n n 1
2.0 flpD TINE sec 4.0m
VESu: 0/
Figure 4-11 Input Waveform
ok RO211 Ll
1]
T T T T T
|
U vit
TIME sec
35,0 E—
dBv N Ll it VO A s RN R i A Y
250.0 flpd FREQUENCY Hz 1000k RETURN
{5 0/0
[TuElGHT | “ave | EESEREN | CHAELaY | | [ RETURN |

Figure 4-12 Waveform Displayed in Vims Units
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2. Input Sensitivity

s RO211 xx

TUEIGHT | Ve | SIS | CMUELAY | 1 T RETURM_|

1 Volt peak in input corresponds to 0dBY on the spectrum

Figure 4-13 Waveform Displayed in Volts (Vit)

® Maximum Input Voltage and Y Scale of Time Waveform

he maximum input voltage and the default value of the Y scale depend on
the set input sensitivity. (See Table 4-3.)

You can display the defauit value by executing the following procedure :

=]~ e ]

=) | Y SCALE [=> Y DEFAULT
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2. Input Sensitivity

@ Input Sensitivity and Maximum Input Voltage
When the input sensitivity is 0 dBV, the maximum input value (P-P value ie
Peak-Peak value) is as follows:

0dBV = 1Vims = (1.414 X 2) Vpp

In this case, the maximum value of the A/D converter ranges from +1.414
Vto - 1.414V. Moreover, if an input value lays outside this range, the
OVER lamp (red) on the front panel lights and the measurement data is not
reliable. Furthermore, if an input value represents 93% or more of the
maximum input value, the OVER lamp lights.

When an input value represents from 50% to 93% of the maximum input-
value, the NORM lamp (green) lights to indicaté that the input sensitivity is
normal. If neither the NORM lamp nor the OVER lamp lights, the input
value represents less than 50% of the set input sensitivity. In this case, you
must lower the input sensitivity so that it becomes normal.

For further details about the input sensitivity setting, see "Nl Setting of the
Input Sensitivity” in Chapter 8.

When the input sensitivity is 10dBV, the P-P value is as follows:

10dBV = 3.16Vims = (4.471 X 2) p.p

in this case, the maximum value of the A/D converter ranges from +4.471
to -4.471V.
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Table 4-3 Maximum Input Values and Y Scale Default Values Corresponding to the Set Input
Sensitivity (In the Case of Voltage versus Time Displays)

se||1ns?tlaj\tn ty Maximum inpyt voitage \ggf’:l'_“et sell'nns?tlil\tfity Maximum input voltage Yd gfc:flllet
{dBW) vms Vit value _((lBV) vrms Vit value
. 62 v | x4V 1 ST 0141V | * 1988mV_

29 2818 V | +3086 V s | 0126V | % 1780mV_
= SEA EE A TTTAGTTTTTAI2V ] 2 158 7my |

A I223 V1 43166V | x50V | 20 | ) 0100V | '+ 1414mV | +200mV
28 1995V 1 g2V 1 | 211 80.13mv 1 =+ 1260mV
TUEIITYTA Ve v YB2TI7943mY ]+ 1123my

241 isss VUl x4V )L 23 1 7076mv 1 2 100mv | ]
.2 1413V ] 21998 V. S 2 63.30mV | +89.23mV_
"""" 25 ITise V11780 V TTUEE 86 28mY ]2 7953mV
T LI 2 R CX: A0 2 N 26 1. 50.12mV |+ 70.88mV
TTTRGTITI000 V| s d434 VL s20v 271 4467mV ]+ 6317mV | £100mV
oagTresisVl sree0 VoI L 28 L 3981mV |+ 56.30mv
O L OO O 79483V [Vl ) 28 3648mV | "1 50.18mV
LA 7erev Pxigon v 1 30 1 aieemv | x442mv |
e R0V T s 8928V | U1 N 81BmV | +39.86mV
s 5623V | & 7988V | | a2l 2512mV |+ 3552mV

14 5012V + 7.088V -33 22.33mV + 31.66mV
gl v T Ea T B TR e esmy ] e 98 00my £50mV
- 3g81V |+ 883V | | 35 TTTYTIemY ] 2 2515mV
......... S EN 7 A0 NN T /00 T SO - -, \ 20 WY -5, VA SO,
UL T 3162V | aaav T 37 L 1433mV 1 +1998mV
S I 2818V 1+ 398V | 1 38 .. 1250mV |+ 17.80mV
g esiav] o+ 3882V 1 | 39 ITTI23mV | £ 15.87mV
gl aee VU R8sV |« sv |TTAGTTTTI000mY ] £ 1404mY | £20mY
TR iges V1 x 2802V CTTTTTTTEeTamY | x 12.60mY.
TTTSITITagzev x esisv ) | 42 7943mV | T+ 1123mV
....... 4 egs VT e ] 1T T e 0 0imy
RO T 1413V | & 1998V - 6310mvV_ | = 8923mV

- 125V 1 x 78OV | | 45T TTs82mY |+ 7.953mV
..... 22V T e 1887V TdETITTE012mY | Tx 7.088mV
TG oo V] e 1414V | x ev | UTHFTTTT TSV ] e 8 3TimV ] £ 10mY
....... A7 esgtv |+ 1260V T4 T g8imY | e 5.630mV
....... 2T o794V 1 & 1a28V 49T ab4emV | 1 5018mV
........ B0V e eVl 1B ) adeemv | s adremVi
....... 4 10631V | +8923mV ST aemy |+ 3e8emy
....... B[ 0562V | £ 7953mV 2] astemv |+ 3552mV
BBV [ s FosEmv L |88 [ 2230mV | & 3ag6mV) | 5
....... A A X <10 0 g ee5my |+ 2822mV) T

T 0308V | +5630mV A 1778mV |+ 2515mV
...... g e ass VT T sotemy | e B mY ) e Radimy]
- O 0316V | a7V [T B7UTTATmMY |y T 1eeemvE '
A 0282V | x 3986mV TR ssemv |k 1780mv) L,
...... AZTTTITT0251V ]+ 385.2mV e ra2omy [ e 1.587mY
s 0224V [T+ ¥ig6mV | £500mv |60 1TT1000mV | x At4mv|
R Il e s s
...... 7
...... A GiTey ] 2stemt
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@® Optimizing the Y Scale of Time Waveforms

When the default of the Y scale is used, the maximum input voltage is
limited and consequently the amplitude may be reduced (see Figure 4-14).
in this case, by selecting the auto scale method for the Y scale, one can
optimize the dispiay {see Figure 4-15). The display obtained by selecting the
autoscale method is as follows :

[Vew J= [ e )

=> | Y SCALE |=> YAUTO SCALE

=% RG211 E UPPER

50.0
v 50. 00¥
LOUER
1l -so.oov
% 1 Y am
SEALE
L i v
Y
0.0 |
I 1 L L L L L ! ! 3
0.0 fip TIRE sec 0m  a¥
ABGED: 0/
(s g |[mwiiwu | ]| cooxp Tx SCelE | CNENENER | KETURN |

The input sensitivity is 25dBV and the waveform is displayed with the default Y scale value.

Figure 4-14 Display in Default Mode

e RO211 Lo

1 L 1 L L L 1 i L
6.0 fipd TIME sec 4.0n "
AVG (SUM) - 0/0

= L [ coom [ % soalr | mene | Enom |

The waveform is displayed with autoscale selected.

Figure 4-15 Display in Auto Scale Mode
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3. Reducing The Noise Effects

| D:fferentlal input Method

When the differential input method is applied (Flgure 4-16), the noise input
to the positive input and that to the negative input, in the same phase,
cance! each other, when going through the differential amplifier. When the
single-ended method is applied (Figure 4-17), since the noise voltage is
output by the amplifier without any transformation, the input sensitivity
cannot be enhanced. As for the differential input method, the optimum range
can be set irrespactive of noise because the induction noise can be
annihilated.

Micro signal

e A
N

¥
<
%

Induction
noise
-40dBV “Ricise, ™™™ / .....
>
Figure 4-16 Differential Input Connection
M- 77 m Slgnal+ Noise
Red | l
Micro signal @ 717 + %

Figure 4-17 Single-ended Connection
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8. Reducing The Noise Effects

B Synchronous Averaging Method

In the domain, one method to extract a signal from a periodic SIQnal buried
in noise (cf. Figure 4-18), is to perform a synchronous averaging of the
noisy signal (cf. Figure 4-19).

bk RIZ211 ok

* v T T T T 1 T T T T

Noise is superimposed
with the signal.

-U L 1 1 L 3 1 1 L X
0.0 TIME sec 4.0m

Figure 4-18 Signal Buried in Noise

Extraction of signal through
synchronous summing
averaging.

1 1 1 1 1 H L 1 L

.6 flpD TIME sec 4.0m

Figure 4-19 Signal Extracted through Synchronous Averaging

The signal to be measured must be synchronized and then averaged.
Different synchronization methods are availabie :

(1)  The signal to be measured is used as a trigger source.

() The synchronization signal (TTL level) of the target signal is input to
the RS211 as an external trigger signal. This method is effective
when the noise is greater than the signal to be measured.

ADVICE

Select a complex spectrum analysis modse to perform synchronous
averaging in the frequency domain. For further details, see “l Averaging"
in Section 3 "Toward Better Measurement"” in Chapter 7.
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Il Synchronous Averaging Setup Example

19211

Measured signal source

o

A
ddoch

Figure 4-20 Connection Example

What follows now, explains the procedure to be executed in order to
measure the waveform represented in Figure 4-20 {saw-toothed waveform
buried in noise). :

In this setup example, the signal to be measured is input to channei A and is
itself used as a trigger source.

Connect the signal source to the R9211 as shown In Figure 4-20.

Select the waveform mode as the measurement mode.

| MODE “:p MEAS [==> WAVEFORM erreeeiremssmsmsessnennnes Set the measurement mode

to the time domain mode.

Select the time axis waveform function as the mesaurement function.

SETUP |=>| FUNC |= TIME | co-reeeessmssssnmmnmrnnans Select the time axis
waveform function.

ACTIVECH =>|CH - A&B |- Here, specify that channel A
and channel B are to be
active.
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Set the time axis resolution.

=>| RANGE

Set the input sensitivity.

=>| SENS

=p SAMPL RAT

= CHA - A MAN

=p» SETCH-A

=p CHA - B MAN

=> SETCH-B

Set the inputs coupling.

=>1 INPUT

CHANNEL
CH-ACH-B

COUPLING
AC/DC

+ INPUT
___INGND.

= INPUT
IN'GND

FILTER
ON/OFF

3. Reducing The Noise Effects

Set the time axis resolution
with the {N} keys.

Select the manual mode as

input sensitivity mode. (in the
case of a transient signal the
manual mode is compulsory)

Then set the input sensitivity
of charne! A with the numeric

keys followed by the
kay, or with the knob.

Then set the input sensitivity
of channel A with the numeric

keys followed by the
key, or with the knob.

First select either CH-A or
CH-B.

For the specified channel,
select a coupling method (AC
or DC).

Select the + input socket
status {active or GND).

Selecf the - input socket
status {active or GND).

Select the filter status (ON or
OFF).

in the case of a time analysis,
the filter must be switched
off. Indeed, if it is switched
on, ringing sffects are
generated on the waveform,
because the antialiazing filter,
by limiting the signal
frequency band width,
eliminates signal harmonics.
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CAUTION !
You must of course switch on the filter when proceeding to a
spectrum analysis.
ICP .
» = The ICP must be switched OFF.
ON/BEE
@TEST L cTomeeemesesseseeesss - TEST must be set to OFF.
ON/GEste
Setting of the trigger.
=>| TRIG |=>SOURCE => ChA - Specify here that the signal
input to channel A is the trigger
RETURN signal.
= SLOPE => #+8LOPE--—--- Choose to trigger along the
positive slope of the trigger
RETURN signal.
= LEVEL ................................ Set the trigger Ievel_
=> HYSTERES| rroreerereermmmsseisees Set the hysteresis width.
=D DELAY  croverveememesiennanes Here control the delay between
Set the ARM status. the trigger point and the
memorization point.
=>| ARMHLD |=> AUTO ARM -roreeremermmmmemesesees When a trigger is used, data

fetching is stopped repeatedly.
When no trigger is used, a
“trigger level is set again.
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Set the averaging conditions.

=>| NEXT
=>| AVG =P AVGE MODE ---eomreesenemmemrmeerennes Set the averaging mode.
SUN «- Average
=> RETURN
=D AVG NQ  oreeremesmesnmereesnesnes Specify the number of averages

to be performed. .

=> PROCESS = NORMAL -+~ Optior displaying the result of
each averaging (intermediate
results display).

Start the measurement.
START ] ccoervcememiiiii it st snaas The measurement is performed.

Set the display conditions.

=>{ TYPE = DUAL e vceeeen Specify a dual display.

=>!SEL = -2 | First select screen 1
1 | (lower).
l=$ FORMAT =D GRAPH ............................. Set it to the graphic dispiay
mode.
l@ AVG VW =b CH-A TIME ............................. Choose to disp'ay here the
averaged time waveform.
=>|SEL = 2 Then select screen 2
! | (upper).
=b>| FORMAT =P GRAPH .ooriiiiirrrvecennnnann Set it to the graphic display
mode.
=>{ INST VW |=> CH-ATIME -..-ooviiiiiies Choose to display here the

instantaneous time waveform.
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3. Reducing The Noise Effects

The averaged time waveform of channel A is displayed on screen 1 (lower) and the instantaneous
time waveform of channel A is displayed on screen 2 (upper). (See Figure 4-21.)

SEL

see BONII

n.0

yardrd

TE oo z
Syhe My 10010

[ Fomwl [ TGTW | EEEEE | renvu |

] 11p0

g ]

TYPE

Screen 2 (upper): Instantaneous time waveform
Screen 1 (jower): Time waveform averaged 100 times

Figure 4-21 Averaging Example in the Time Domain (here, the input signal is a saw-tooth
signal buried in noise)
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In this chapter, the analysis procedure in the FRF mode is
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1. The FRF Mode

The ERF mode is used to measure the frequency response function of filters, structure etc. The input signal
to the DUT is connected to channel A while the output signal is connected to channel B to measure the
relationship between the input and output. The Coherence function will enable you to verify the reliability of
the measurement. And, if you need, you can compute the impulse response function by applying an Inverse
Fourier Transform to the Frequency Response Function.

NOTE

Since the input signal is not a swept signal, an external signal generator can be used for the input.

+++ RAZIL [
) — ey UAVEFORT
" 1\ D f 'ﬂ g A
e LY } e b i1 specTRum
Fhase :
C j TINE-FREQ
-180.0 o6l
deg U R ST N N | P R S S N S S J
50.0 FREQUENCY Hz 0.0 50.0 FREGUENCY Hy  ZU.0F
3.0 500.0
P s S
'-—-/\ A A ] 3 1 smvo
Habs f YA \ 4 am b 1
aomg [ V v N ] el ] =
b
g L \( £00.0 [ ]
3 T S T S P SRV W S
S0.0 FREQUENCY Mz  20.0k E.0n a6 s 15.0m
AVBISIR: 10¢10
I | [ CAL | EABEL | BATE | | EXTEND

Figure 6-1 Typical Example of Display in the FRF Mode
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2. Basic Setup Procedure

When measuring the frequency response function of a device (filter ...), you need a signal generator that can
generate a signal at every frequency of the frequency span over which you want to know the FRF. Since

white noise or maximum length sequence noise are made of frequency components distributed over a wide
frequency range, either of these signals can be used as an input signal. )

Following is a description of the measurement procedure of a filter, using a white noise generator.

Connect the DUT (filter) and signal generator to the R9211.

R9211

T-type connector
I

H » 8 " n )
=
Random
signal N out
Signal generator DUT

Figure 62 Connection Method

Select the FRF mode.

-=> MEAS |=> ~ FRF

Set the input sensitivity.

SETUP |l=>| sensg {=> CHA
: | AUTOMAN Choose the AUTO mode for channel A

—, CHB

Cl he AUT ode f h
AUTOMAN hoose the AUTO mode for channel B
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2. Basic Setup Procedure

Set the frequency range.

20 => kHz

Set the input coupling conditions.

HGND

= - INPQT )
IN/ERE

ACDC

Select the Hanning window.

=>] NEXT

"e=b| RANGE |=%> FREQ RNG

=>| INPUT j=> CHANNEL

= CH-A/CH-B

—, +INPUT

—s COUPLING

=> | WEIGHT |==> HANNING

Set the upper limit of the frequency range of the
measurement
(Slf you know the FRF of the DUT, choose

This is how you would enter 20kHz.

Select the channel for Which the input
conditions are to be set up.

Set the + INPUT to IN.
Set the — INPUT to GND.

Set the input coupling method (AC or DC).

Set up the INPUT menu for both channels.

Call the second page of the Y soft menu.
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Set the averaging conditions.

L= AVG

=> AVG NO

2= [E ]

— [ ExTEND |=> TRACEonST
=S
|[ VIEW ||=>| TYPE |=> DUAL

Switch the [START [| key ON.

The averaging process starts.

2. Basic Setup Procedure

Set the number of averages.

This is how you would average 32 times.

To display the FRF and the coherence function
as the averaging is being processed, in the
do?\lllble screen configuration, set TRACEonST

If you set it to- OFF, the current screen is
displayed with no transformation from the
beginning of the averaging process until its end
: you don’t see the evolution averaging induces
on the FRF and coherence function.

When the || START || key LED goes off, indicating that the averaging process is completed, check

the measurement results.

Visualize the measurement results.
M view =

=>| NEXT

=> FRF

AVG VW

=> |FRF CORD|=%> BODE

—s YAUTO
SCALE

=>| Y SCALE

— YAUTO

=>| sg W
= SCALE

Display a Bode diagram.

Adjust the Y scale of the lower screen.

Select the upper screen to adjust its Y scale.
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2. Basic Setup Procedure

&9 RAZII LTy UPPER
5.0 — | . T T T T T 30. 0048 .
®r ~ S j — Before auto scaling
- % LDUER
‘Habr b ! s =-70. 0odB
- Y DEFAULT
.0 [
4 : . L . W —_—
50.0 FREQUENCY Hz
30.0 T v T T T T T
[ ™, ]
tHabs | \ ‘,/\\ \/ 1
dkne [ Y e
e [ L\‘f ] — .
a I R T L After auto scaling
0.6 FREJUENCY HZ 0.0
AVGSUM: 10710
[SEL g |[nwih v | FRF CORD | COURD | X SCALE :

Figure 6-3 Bode Diagram

=>| NEXT Visualize the impulse response.
IMPULSE
=>| AVG W |=
AVG RESPONSE
=>{ NEXT
= [ v scALE |=> Y AUTO Adijust the Y-axis scale.
SCALE
»ex RA2IT Ll WPPER
e ' ' et Before auto scafing
LOUER
ame -500.0
Real [
Y BEFAULT

-100.0

500.0 f T T T T T T T
aws | i
Real [ ’ 1
Sl ] After auto scaling
m  fipD 146 sec 15, 0m
AUGISUMY: 10010
Mset & |[namawu | [ COORD | x SCALE | TEWGNE | RETURN

Figure 6-4 Impuise Response Function’s Graph




3. Toward Better Measurement

[ Force and Response Windows

Since the impulse wave is generated during a short period of time, the
signal power is low and it is easily affected by noise elements. To prevent
this, non-signal portions are replaced with zeros to cancel the influence of
the noise components. This is performed by multiplying the signal by a so-
calied force window,

if the impulse response is not damped within the frame time, a clipping error
is caused by the time window. in this case, the response waveform is
multiplied by the exponential function to damp the impulse response within
the frame fime, thus recovering the clipping error.

if it is so specified in the setup, channel A's waveform is automatically
multtiplied by a force window, while channel B’s waveform is multiplied by a
response window, and then the results are displayed.

@ Settig the Force Window

WEIGHT

= FORCE/
RESPONSE
SET CHANN Select CH-A to multiply it by a force window.
CH-A/CH-B
SET WND Select FORC.
FOMO/RESP
START TIM Set the force window’s start time.
20 = For the unit, see the table below.
STOP TiM Set the force window’s end time.

30 = FENT For the unit, see the table below.

@ Setting the Force/Response Windows’ Start and End Times

A value greater than the end time value cannot be specified as the start
time value. When the start time value, which you want to set, is bigger than
the end time value actually set (from the preceding setup), you must first set
the new end time value, and only then can you set the new start time value.
In the same way, a value smaller than the start fime cannot be specified as
the end time. When the new end time value is smaller than the previously
set start time value, the new start time value must be set before the end
time value is changed.

The unit of time is determined depending on the frequency range as follows:
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3. Toward Better Measurement

Fregquency range Unit
100kHz to -500Hz Hsec
200Hz to 500mHz msec
200mHz to 10mHz sec

e B2 b SET CHAM
.0 T o~/
SET WD
4 FuRc/EE
START Tin
1. 00msec
e STOP TIN
2.00msec
BANPING
1. 00mgec
1 S
{ FEERE
=20.0
n L i L I 1 L
0.0 TINE sec RETURN
AVGSUMD: 10410
EEEaE | A [ teIT [ ChBELAY | i | RETIGN |
Figure 6-5 Effect of the Application of the Force Window on a Sine-wave
—s SET CHANN Select CH-B to muitiply it by a response
CH-A/CH-B window.
Select RESP.
=> START TiM Set the response window’s start time.
=> STOP TIM The end time value of the response window has no

time value,

=» DAMPING Set the response window damping time.

meaning ; however, it must be greater than the start
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3. Toward Better Measurement

»¢¢ RI211 ak
-20.10 . RINIIER
ey T T : T T T T T )
r v’ﬁ\ 7 HANNING
60t J ] ]
e | A \ ]
n/' V 1 FLAT-PASS
100 | ]
4By 1 L I s L r . : ’
5.0 FREQUENCY Hz 20 .
500.0 T T T T T T T T p——
av L 4
1 FORGE/
[ 7  RESPONSE
% 4
500.0 [ ]
o = ) 1 L 1 ‘E]I:IE L 1 . -2000‘“ UEIGHT{ )
N 5eC .
0 NS 33 {OFF)
] AVG | UNET | CRDELAY | i [ rerumn |

Figure 6-6 A Response Waveform which is not Damped within the Frame Time

a4 RI2I1 .
R nIRIRUn
B | T T T T T T - - . —
ey | T HANMING
dimg © 3
1 FLAT-PASS
-110.6 ]
bEY . . .
2.0k
500.0
oV T T T ]
%b 1
-500.3 L ] :
" —_— T : UEIGHT! £
&0 TIME sec 00
AVG{SUMY: - 343 (OFE}
- I T 1 i

Figure 6-7 A Response Waveform Artificially Damped within the Frame Time
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3. Toward Better Measurement

J How to Check the

Measurement Results

When you measure a FRF, it is important that you check the coherence
function. Indeed, if the DUT seems to function non-linearly, or if some
extraneous noise perturbs the measurement, or if there is another source of
signal, measurement reliability cannot be checked using only the FRF. For
this reason, the cause-effect relationship between the input signal and the
output signal must be checked with the coherence function.

The coherence function takes its values between 0 and 1. The closer the
coherence function is to 1, the stronger the cause-effect relationship
between the input and the output, therefore meaning that the FRF results
are reliable.

Conversely, the closer the coherence function comes to 0, the weaker the
cause-sffect relationship between input and output : the FRF results are not
reliable and do not characterize the system’s behavior.

Thus, whether the measurement method and point are suitable can be
verified by analyzing the coherence function.

@ How to Visualize the Coherence Function

TYPE

SEL =

=p» DUAL Select the double screen configuration.

If both the coherence function and FRF are displayed
simuttaneously, the frequency at which the reliability is
low can be easity identified.

AVG VW

=2 COHERENCE Display the coherence function on the upper screen.

SEL B

=» FRF Display the FRF on the upper screen.

Figures 6-8 and 6-9 show the results obtained when the same filter is
analyzed with a multi-sine waveform and a pseudo random waveform.



6-11

3. Toward Better Measurement

%k R9211 kok
1.0 e — '/_ UAVEFORN
<Loh> E 1 SPECTRM
oo I ] ™R The coherence is high, thus
T — implying that the reliability of
360 the measurement is also high.

48

<Hab>

dBNg
-70.0
4B 1 L T Y n )
50.0 FREQUENCY Mz 70. 0k
AVHGSUD : 32/32
T | | cat | 1aBEL | patE | | exTEND |

bk RG211 ex
1'0 T * 1 F T I L T mvm
i v Y ;
<Coh>» E E SPECTRIN
0o L ] me-re0n Theg coherence is low at some
A e points. We therefore know
50.0 FREQUENCY Hz 20.0k ' .
0.0 that the reliability of the

dB

Hab>

1

measurement is low at these
antiresonance and resonance
points.

L s
FREGUENCY Hz

AVG(SUNS £
DATE |

CAL | LABEL | | EXTEND |

Figure 6-9 Frequency Response Function Obtained with a Pseudo Random Wave
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3. Toward Better Measurement

I Delayed Systems

Analysis (Interchanne! Delay)

if there is a delay between the input and the output, the output signal is
affected by sources of signal other than the input signal, which reduces the
coherence and increases the frequency response function error. By using
the interchanne! delay function, you can compensate the delay between the
input and the output signals inside the R9211. Thus, you can measure the
frequency response function accurately.

[ SETUP [[=>| NEXT
=> | ChDELAY | =2 ICH DELAY Switch on ICH DELAY.
ER/OFF
= DELAYT Take Channel B as reference : if channel A’s signal is
YOO msec late compared to channel B's, set a positive delay, i
channel A’s signal is earlier than channel B's, set a
negative delay. (Resolution: sampling interval)
Say you want to measure a system whose input and output are similar to
those represented in Figure 6-10. Since channel B’s signal is 26ms late
compared to channel A’s, if you undertake the measure as you would for a
normal system, the reliability of the FRF would be low, which is indicated by
a smal! coherence function,
sk G2 "* ICH DELAY
100‘.'3 T . . . : 1 mfﬁ
sa 0 Response of a delayed
1 system to an impulse :
0t [ [ . Xa : Input waveform
w 0 — TR e Xb : Quiput waveform
o . : ] CH-B is about 26ms late
T : ] compared to channel A.
Xb : + — '
-1.0 ] —
k 0.0 I IIF!E se*:I ‘ 80.0m
AVG (S« 0/0
UEIGHT | A | UNIT | SN | 1 [ ReTuRn |

Figure 6-10 Input and Output Signals of a Delayed System
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3. Toward Better Measurement

& RI211 L

ICH DELAY
1.9 o/l
<Coh>
0.0 L —_— The very small coherence
12.5 FREGUENCY Hz 5.0k function demonstrates the
T ——— - - poomess of the measurement
if no precaution is taken.
L
12.% FREQUENCY Hz 5.0k
AVGCSIMY s 3R/32
[uEtGHT | av6 | IRl | RETURN |

1CH DELAY
1.0 — i §2/0FF

-25. 93ms8c Since channel A’s signal is in
advance of channel B's, if we
set a —25.93ms interchannel
— delay, we will increase the
reliability of the FRF
measurement which is clearly
shown by the coherence
function.

<Cohy

1 1 n

’ i 1
125 FREQUENCY Hz
AVG{SUM: 32732

[TeEIGm | ave | ONIT | (e | [ [ RETURM |

Figure 6-12  FRF Measurement of a Delayed System after Compensating the Delay
between Input and Output Signals
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3. Toward Better Measurement

B Averaging

To measure a FRF, you must average the signal. By averaging, both the
FRF measurement’s reliability and state can be guaranteed. When some
extrangous noise perturbs the measurement, averaging improves the Signal-

to-Noise Ratio.

=>| AVG |=p> AVGNO
30 = To average 30 times
ki RO211 L) AVG MOEE

1o r T r ‘ : r (5

Cohy F 7 3
E ] mw

9.0 £ ) 1 3
0o »-0 FREQUENCY e 0.0 Averaging is done only three

deg 'W' T — times :
<Hab> PROCESS .
Phese (NoRTAL) The coherence is small and
i T the phase is inaccurate.

50.0 FREGUENCY Hr 20.0x  REJECT

0.0 - T T T T T T T T T = n,ﬁ
g " 1 overee

dbMg [ ' {0 %)
ot 3

® T e e 0.0

aBEm: 33
UEIGHT | RSN | UNIT | ChBELAY | ; [ wETugn |

Figure 6-13 Average Example 1
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3. Toward Better Measurement

AvG MODE

(81 H

GUTITTTITEY
o

B‘%
K

RETECT

AYG NO

{NORNAL)

Il

OVERLAP
ios)

vl 13 L]
FREQUENCY Mz

AVG (SUH) -

ECREL B

LNIT

| crbELAY |

Averaging is done 32 times.
The coherence becomes
larger and the phase is more
accurate.

Figure 6-14 Average Example 2
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3. Toward Better Measurement

Il Frequency Range, Number of Lines, and Zoom

To obtain a highly reliable measurement result, it is essential to select the
measurament frequency range and resolution according to the
characteristics of the DUT.

@ How to Set the Frequency Range

SETUP ||=>| RANGE |=> FREQ RNG

20 => kHz To set a frequency range of [0 ; 20kHz], type this
sequence. -
ek RI211 o f RESOIN
'13-33 T T r r T r T r r (LIN £

- START ¥
0.0kMz

Bob

| sme ¥
derg |

20. 00kHz

kHz

-115.0
v A . L : A : . . )
50.0 FREQUENCY Hz 20.0k Mz
AGEUY: 373

[row_|GESEm]| sos | Tewr | THG | AwmD| WNEXT |

Figure 6-15 Setting the Frequency Range

@ How to Set the Frequency Resolution

SETUP |/=>| Range |=> fRESOLN
LIN

= LINE/SPAN

800 = To set a frequency resolution of 800 lines.
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3. Toward Befter Measurement

ax ROZ211 *uy

ST — -

fibb
¢aMg |

0o |
dBv . ! = L i 1
PN FREGUENCY 12 200k RETURN
AVG (S : 33

[(FMC | G| SE"S | DT | TRIG | ARI/MLD | NEXT |

Figure 6-16 Setting the Frequency Resolution

@ Zoom

When you want to analyze, in detail, only a specific frequency domain, you
can use the frequency zoom. A complex characteristics filter possesses
several poles and zero. First, obtain the FRF over the entire frequency
range, then analyze each pole and zero (resonance points), in detail, with
the frequency zoom. '

In the menu, specify the start and end frequencies of the domain to be
zoomed in.

NOTE
The zoom function is provided only on the R9211A.

RANGE (= "STARTf  Set the start frequency.
10 => kHz

=> STOPf Set the end frequency.
20 => kHz

If you press the STARTI o STOP{ a2« mark appears to show

that the specified domain is being zoomed in.



6-18

3. Toward Better Measurement

e 211 " :
180.0 EESOLE
o - — T — - o
FIED R
Haby ¥ 20 ity
Pase |
b STt §
8 o
%0 4D FREQUENCY HZ 6.0 STOP ¢
0.0 20,0080
r i T T
Z__J\ wy
Hapy F
dms T —
b [
£0.0 [
] . P
BT o FREGUENCY 12 WO A
WIS 32/
[Crx mee] o6 | e | vic [ aMD]  KexT
e RN " f— wea B2 e 1 RESDLN
0.0
T f————= — — (LN ws [ v —1 T : o wm 1
L 1 FRED 7%
L 1 e L ]
<Hab> E 5 Kz ;:m r B 26 Wy
l: ; ol 1 st ga
] sTaRT i % b h
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- E T T T SR f FExY FREGEWSY HZ TR ST !
5.00KHE -20.0 20.00kNZ
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! ] kHx -]
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] m 1
L " Lo 3 L R e . . — -
0k S whz . FREQUENCY ] X
“o AV R MGG 32/
rac | PSS T | ThE | amvab ] NEXT FIMC ﬁ SHES TeUT | TRIC ] AMARD | MEXT

Figure 6-17 Zoom
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3. Toward Better Measurement

I Measuring the SNR (Signal-to-Noise Ratio)

The SNR (signal-to-noise ratio) is defined as the ratio of the power spectrum
of the signal to that of the noise. It can be calculated with the coherence -

VW |-

=

AVG VW

FRF MTH

NEXT

function.
<Gss(f)> <COP> <COH> <Gbb>
<SNR> = = =
<Gnn(f)> <In COP> (1—<COH>)<Gbb>
<Gss{f)> : Power spectrum of the signal_
<Gnn(f}> : Power spectrum of the noise
<COP> : Coherent output power spectrum (generated only when
an input signal is applied to the DUT)
<in COP>: Power spectrum of the noise
<COH> : Coherence function
<Gbb> : Power spectrum of the DUT’s output
COHERENCE ------=-=-=-ce=ume- Display the coherence function.
MATH SEL =P OPERAND  --- Register the displayed coherence
function as an operand.
=> RETURN
SNR =b> SNR -=-- Select the SNR computation.
=> RETURN
MATH SEL => 15t OPRTR --- Register the selected SNR
computation as a first operator.
=» DO MATH --- Execute the SNR computation
{SNR).
MATH vw
MATH vwW =b RESULT ARRAY --- Display the SNR.
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4. Typical Measurement Examples

[l Measurement with an Impulse Hammer

The impulse hammer is used to rapidiy analyze the frequency response
function of a structure. -

The fact that a pulse possesses frequency components over a wide range,
enables a complete analysis in a very short time. To analyze the
mechanical vibration modes of a structure, provide the head of the hammer
with a pickup and measure the frequency response function between this
pickup and a second pickup located on the DUT. This method requires only
simple measurement equipment and it can be used readily for analyzing
vibrations of a large structure such as an engine block.

A power supply unit for accelerometers is built into the R8211. If you use
an accelerometer provided with a built-in amplifier, you can readily measure
the vibration modes of the DUT without the necessity of using an
extraneous power supply unit or an amplifier.

REFERENCES

For more detailed information about the built-in power supply unit for
accelerometers, refer to what concerns the ICP (integrated Circuit
Piezoelectric) : p4-6, 4-7, 9-18.

Be sure to fix the accelerometer on the structure so that it will not move.

The following measurement procedure’s description assumes that the accelerometer, which is used,
is provided with a built-in amplifier.

Connect the accelerometer to the R8211. (See Figure 6-1 8.)

o

Ro9211
Accelerometer G o 9% e}
pickup b4 _ o o
(o]
g IYH Y
Structure i M|
under
test (DUT)
Accelerometer
pickup Harmmer {pulse source)

Figure 6-18 Connection of the impuise Hammer

NOTE
Connect the pickups to the + sockets of channels A and B.
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4. Typical Measurement Examples

Select the FRF mode.

[ MODE Jl=>| MEAS |=> FRF

Select the rectangular window (RECT).

SETUP ||l=>| NEXT

=p| WEIGHT |=> RECT

Set the input coupling conditions.

=>| NEXT
=>{ WNPUT |=> CHANNEL Select the channsl you are now going to set up.
CH-A/CH-B
iICP When iCP is switched on, the input coupling
=
ON/OFF automatically becomes AC.
Set the input sensitivity.
=p>| SENS |=> SET CH-A. Set the input sensitivity of channel A,

-5 = To enter —5 dBV.

=> SET CH-B Set channel B in the same way.

Set the frequency range.

=>| RANGE [=> FREQ RNG Set the maximum frequency of the range.

200 = Hz To enter 200Hz.
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4. Typical Measurement Examples

Set the trigger conditions.

=»| TRIG |=> SOURCE Select channef A as the trigger source.

=» CH-A

=> "RETURN

=> SLOPE

=» +SLOPE Trigger along the positive slope.
=> RETURN

=> LEVEL  The displayed unit is then adopted.

100 => Enter 100 to set 0.1V when the unit is mV.

=b HYSTERESI Set the hysteresis level.

5 = Enter 5 to set 5mV when the unit is mV.
== DELAY Set the triggering position.
1 = msec Enter 1 to set 1ms.

= RETURN
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4. Typical Measurement Examples

Set the averaging conditions.

=»| Ave |=> PROCESS
=> +1AVG  Set +1AVG.
=> RETURN
=> AVGNO  Setthe averaging count.
l = Enter 10 to average 10times.

With the +1 AVG mode, data are acquired in the arm or auto arm mode and are checked while
averaging is being performed.

=>| ARM/HLD

VIEW li=>| TYPE

=>| INST VW

=>| seL =

=b» AUTO ARM Select the auto arm mode.

= DUAL To allow the acquired data to be checked,
—_ select the double screen configuration.
= CH-A Display the time waveform input to channel A.
TIME
= CH-B Display the time waveform input to channel B.
TIME

Generate vibrations with the impulse hammer to adjust the trigger level so that the HOLD lamp
between the connectors of channels A and B lights. If the OVER lamp of each channel lights,
cancel the auto arm mode (FREE RUN) and adjust the input sensitivity.

MODE [l=>| EXTEND

= TRACEONST  get TRACEONST to OFF to forbid screen
BRE evolution according to the averaging process.
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4, Typical Measurement Examples

Switch the |START|| key ON.

Generate vibrations with the impulse hammer.

Observe the data acquired at both channels. If what you observe is correct, press the || STOP/C
key to start averaging.

Again, generate vibrations with the hammer and press the || STOP/C || key if the data are correct,

until the || START |[f key’s lamp dies out, thus indicating the completion of averaging.

‘Visuaily check the measurement results.

=>| AVG VW |[=> FRF Display a Bode diagram.

NEXT

FRF CORD|=> BODE

o RA211 L]
133‘0 T T T T T T T T T _
es L 1 =
- E QUAD
<Hab> t h -
Phase T 1
r 1 wroutst
-180.0 L
deg Fu . 1 1 3 1 b 1 1
250.0n  flpd FREQUENCY Hz . 200.0 Cole-Cole
NICHOLS
B 1 L 1 N A L 1 L 1 7]
220.0n flpd FREQUENCY Hz 200.9
AVG (SR = 8/8

(S 5| [(m v | | coom | % Scae [V scate | Rewm |

Figure 6-19 Bode Diagram Obtained for a Measurement Using the Impulse Hammer Method
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4. Typical Measurement Examples

B Example of Utilization of the Equalizer

In some cases, the use of sensors such as pickups, to measure the
frequency response function of a system, induces perturbations in the
system’s behavior. To compensate for the error due to this perturbation,
and obtain the actual frequency response function, one can make use of the
equalizer. In fact, if a system is constituted of 2 blocks serially connected,
the equalizer permits you to obtain the characteristics of the first block only.

Hab : FRF of the serial system : Block1 + Block?2

Hab1 : FRF of Biock1

Hab2 : FRF of Biock2

Hab )
Hab2

Hab1=

Signal

enerator Block1 Block2 [——0-----4 CH-B
: 1 Rmen
o'l

CH-A

Record the characteristics of Block2 in the memory.

Measure the FRF of Block2 and display it on the screen.

VIEW [l=: NEXT

= DATA Save Block2's FRF in memory1,

=> |MEM VIEW
__SAVE1

Measure the characteristics of the global system.

VIEW =] AvG VW |=> FRF Display the FRF of the global system
(Block1 + Block2).
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Use the Equalizer.

=>| FRF MTH |=> MATH SEL

=> OPERAND Register the displayed FRF as operand of the
equalizing operation. (This operand is the
numerator {Hab) of the above mentioned

quotient.)
T VEW ||=>| MEM W |=> DATA Display the previously recorded FRF.
RECALL 1 -
=>| FRF MTH |=> EQU';‘-;IZE Switch on EQUALIZE.
=>|MATH SEL j=> 1st OPRTR Now the displayed FRF is registered as the

denominator of the quotient (Hab2).

=> DO MATH Equalize.

VEW ] = [aaTr vw | = TEXT

_, RESULT Display the equalized FRF.
ARRAY
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wr ROZE s f RESOLN
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Phase —_—
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! ' kHz
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dBMs S
Hz
0.0
dB 1 1 s 1 1 1 1 L 1
B3 FREQUENCY 200k L]
BVE(SIM):  32/32
[ rmc ] | sews [ InwF | TRIG | ARM/HLD | WEKT |

FRF of the global system (Blockt + Block2)
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s I e
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- J 1st oeRe
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Figure 6-20 Exampie FRF Equaiization
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This chapter describes the analysis procedure in the
spectrum and T-F modes, provides the necessary
knowledge about the conduction of a measurement in
these modes, and illustrates the above mentioned itemns

through several examples.
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1. Spectrum And T-F Modes

B The Spectrum Mode

The spectrum mode is designed to analyze, in the frequency domain,
signals input to channel A, channel B, or o the digital /0. The T-F mode,
the servo mode and the FRF mode are aiso used to analyze a signal in the
frequency domain, however the spectrum mode is provided with the
following features :

(1) Linear frequency resolution analysis and zoom analysis are enabted.

(2) Logarithmic frequency resolution analysis is enabled.

{3} Octave analysis is enabled.

(4) Spectrum data averaging is enabled.

{5) The frequency resolution can be set more finely than in the other

modes.
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Figure 7-1 Analysis in the Spectrum Mode

The spectrum mode can also be used to study signals in the time domain.
However, it does not offer the same powerfu! features for time domain
analysis (time resolution, ...) as the waveform mode.

The spectrum mode is partitioned in 3 functions :

e Power spectrum function

# Cross spectrurn function

e Complex spectrum function
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1. Spectrum And T-F Modes

Two main differences between the power spectrum function and the

complex spectrum function can be found :

« Firstly, they do not use the same averaging method.

« Secondly, with the power spectrum function, octave and logarithmic
resolution analysis are enabled, whereas, with the complex spectrum
function, they are not.

See the following table:

Octave Logarithmic Averaging
analysis analysis method
Power spectrum O O Power averaging
Complex x X Complex
spectrum averaging

* : For more details about the averaging method, see "8 Averaging”.

B The T-F Mode (Extended Spectrum Mode)

The T-F mode is provided with a longer input buffer than the other modes.
Thus, the input data are stored as one block in this input buffer, and the
frequency analysis is performed on these data, frame by frame.

The T-F mode is particularly suitable for long duration signals (vibration,
noise, €ic.) '

The T-F mode has the five following features:

{1) After the Fast Fourier Transform has been performed on each frame of
the data stored in the input buffer, the curve representing the
relationship between the amplitude of the spectrum at a fixed frequency
and the time, can be plotted, for any frequency (T-F analysis).

(2) The data stored in the input buffer can be analyzed frame by frame in
the time or in the frequency domain (Data View).

(3) Logarithmic resolution frequency analysis can be performed.

(4) Octave analysis can be made.

() The spectrum data can be averaged.
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1. Spectrum And T-F Modes

This figure illustrates point (1).

Amplitude

The signal is
stored in
memory.

The stored

signal is

divided into
1 frames and
the FFT is

applied on
l each frame.
i

PHz |

PHz

PHz L 1
PHz ] : The time

- PHz  —of evolution of

the spectrum

amplitude at
the considered
frequency
(PHz) is now

vy represented.

Time

Figure 7-2 Analysis in the T-F Mode

in this exampie, was represented the relationship between the spectrum

amplitude at a fixed frequency and the time. But it is also possible to plot
the time evolution of the spectrum phase at a fixed frequency, or the time
evolution of the frequency corresponding to the spectrum amplitude peak.
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This figure illustrates point (2).

1. Spectrum And T-F Modes

Signals are
stored in the
input buffer.

m——— ——

.6a

Time

- : A particular
portion of the
stored data
can be read
from the buffer
and analyzed.

!____—--- e

E2r

" Time

Then by the
FFT method,
the selected
data can be
transposed to
the frequency
domain and
analyzed.

With Data View the stored data can displayed frame by frame in 3-dimensions.

A

|

in the time domain, after
partitioning the data stored in the
buffer into frames, each frame is
displayed piled up upon one
another.

In the frequency domain, the
frame partitioned data is
transposed to the frequency
domain by the FFT method, and
the spectra, thus obtained, are
displayed piled up upon one
another.

Figure 7-3 Analysis Using Data View

CAUTION !

When logarithmic resolution frequency analysis or octave analysis are
performed in the T-F mode, T-F analysis and Data View functions

cannot be used.
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1. Spectrum And T-F Modes

T-F analysis {feature (1)) and Data View (feature (2)) have been separately
described. However, the same buffer is used for both. Figure 7-4
graphically represents (block diagram) the analysis of the time evolution of a
long duration signal in the T-F mode.

AD
Input 1 converter >| Buffer memory
JJ I
— Data View T-F analysis

3 dimensional
display

Level monitor (Relationship
between spectrum
amplitude and time)
1

Frequency monitor
{Relationship between

peak frequency and time)

Phase monitor
(Relationship between
spectrum phase and time)

- -

v
1

e [ rowet (QEEE] wew | mnw

mgean 64

e e

s 211

5
Prasr

e
=3

°c OB GLE™]

Wit | avt LR

LoT-L 0

Figure 7-4 Block Diagram Representing the Analysis of a Long Duration
Signal in the T-F Mode
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2. Basic Setup Procedure

|| Setup Procedure for Linear Resolution Frequency Analysis
To conduct a spectrum analysis in the spectrum mode, proceed as follows :

Connect the input signal to channel A.

R9211
i 000 -
" D.U.T
SantAVAVA
Select the spectrum mode.
=>| MEAS |[=> SPECTRUM ---oroooomamnncnens You may select the T-F mode.

Select the power spectrum function.

IISETUP = Func |=> POWER sPECT

Set the frequency range and the number of lines.

=>| RANG |=> {RESOLN

= L S Select the linear resolution
I frequency analysis mode.

= LINE/SPAN
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2. Basic Setup Procedure

¢ When 800 is specified as
the number of lines and
20kHz is specified as the
frequency range, the
frequency resolution
becomes 25Hz (20kHz

\, divided by 800).

/

Set the number of lines to 800.

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

=p RETURN

=> FREQ BRNG

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

.=>' 20 Set the frequency range to 20kHz.

=> KHz

Set the Input sensitivity.

=>| SENS

...Select the auto range mode.
(Select the manual mode to analyze

a transient signal.)

Prefer the "up and down" range
adjustment mode.

> INPUT

Select the channel you are now

going to setup.

Choose the proper input coupling.

Select IN for the +input, so that the
signal is input through the +input.

Select GND for the —input to
connect it to ground.

When an input is connected to
ground, the LED above the input

=

NEXT

connector lights.

WEIGHT

Select the Hanning window.
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2. Basic Setup Procedure

Set the averaging conditions.

=bl AVG |=> SUM e Choose the arithmetic average
method (SUM).
=> RETURN
=> AVG NO

=> 20 =P ENT [[ -roreeereeeee Set a 20 time averagé.

START [ =errervrerermmmmmrminnn sttt e Perform the measurement. (The

screen shown in Figure 7-5 is
displayed.)

Set the display conditions.

Selact the double screen configuration, and dispiay the time waveform on the upper screen and the
averaged spectrum on the lower screen.

| VIEW I TYPE {=> DUAL

=>| SEL g ................................................. Specify the screen to be set.
CH-A . . .

=S INSTVW |e=> 7 Display the instantaneous time

—__TIME waveform.

=>| SEL m=
CH-A . Disol

=] AVG VW |2 77 e isplay the averaged power

PWR-SPECT spectrum.
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2. Basic Setup Procedure

Set the marker’s control parameters.

Display a single cursor on the lower screen and read out the coordinates of the cursor : spectrum
amplitude and frequency.

—' MKR VAL [=> SINGLEX

Select a singte cursor type marker.
Xty ] b
F U
@ ---------------------- With the knob, move the cursor to

the point you are interested in and
read its coordinates on the screen.

Set TRACEonST to OFF.

In this case, if you press the §f START || key again, since the default screen of the R9211 wiil be

automatically displayed, you will not be able to change it to the type of screen you want.

_. EXTEND |=> TRACEonST

ON/GEE:

Start averaging.

START “ ........................................................................ -The new data are averaged_

{See Figure 7-B.)
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2. Basic Setup Procedure

a RO211 ek
ﬂBV T T Ll T T T T T L
I 1 imsert
- 4 R
i T DEL CHaR
{Gaa>
ag T 4 pEL LINE-
1 posrmim
+ oIvR
.0 \\,‘ ]
qBv oy rd
25.0 FREQUENCY Hz 20.0k L4
AVS(SLMY:  20/20
[ WEas | [ cat [N DaTE | | braa |
Figure 7-5 The Screen During the Measurement
e RO2I had RTER
N— ] W Instantaneous time
& y waveform
Ha
TRACEoNST
_5_3 : ] W
9.0 : I TIME sec ' 40.0m
sle T T T T T T T L T
° o 65 975.000 He -2.80869 0BV ]
@ | ] Averaged power spectrum
dBMg | ]
-Qgée Ll Lg 3
25. FREQUENCY Hz 20.0k
. AVE{SUM) : 20720
MEAS | [ ea T LaBEL | BaTE ] | . |

Figure 7-6 Display of the Measurement Results
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2. Basic Setup Procedure

8 Setup Procedure for Octave and Logarithmic Resolution Frequency
Analysis

To conduct a logarithmic resolution frequency analysis in the T-F mode,
proceed as follows :

Connect the input signals (DUT) to channel A.

in this example, we use the differential input method, but this choice is in no way related to the
logarithmic resolution analysis.

©

Q000
I

@

Select the spectrum mode.

=v MEAS |=> SPECTRUM

Select the power spectrum function.

| SETUP [|=>| FUNC |=> POWER SPECT

Set the frequency range and the number of lines.

=5| RANG [=> {RESOLN

For an octave analysis, select 1/3
OCTf or 1/t OCTH.

=» 2 =pENT I -------------- Set two decades for instance.
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2. Basic Setup Procedure

) => RETURN
The frequency resolution _—
is independent of the —_—
frequency range and of => FREQ RNG
the number of decades.
It is always equal to 80 =D 20 00000 e Set the frequency range to 20kHz
lines/decade.

=> KHz

Set the input sensitivity.

=>| SENS [=2 CHA . eYou cannot use the auto range
AUTOARAN mode when performing a

logarithmic resolution frequency
analysis or an octave analysis.

=P BET CH-A -ererereeerereermens Set the input sensitivity according

to the signal amplitude.
= _0 =

Set the inputs coupling conditions.

CHANNEL

=i INPUT |[=b s
S e B S CH - B

COUPLING
by
ACHRS

_, * INPUT

HR/GND
---------------- Since we chose the differential
- INPUT input method, both the + and
IN/GND ~inputs of channel A must be set
- to IN.

Set an audio weighting filter (only if necessary).

=>| NEXT

==| WEIGHT |== WEIGHT(f)
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= AWGET - Here, we chose audio weighting
filter A.

=>» HRETURN

Select the form of display suited to your application.

VEEW. l=p>| TYPE (=> DUAL
=>|SEL =
CH-A . .

=>| INST VW |=2> cerememsnennennn. Display channel A's instantaneous

__TIME time waveform on the upper screen
in the double screen configuration.

=>|SEL =

S I P Display the instantaneous power
POWER-SPECT spectrum on the lower screen.

-100.0
dBv

]

0.

Loyori 1 N B S YA

MEGRD: 0/
[se 3 i[ TwvE | roimeT | RN | Avc wu [ nenvu | mExT |

202.9 FREQUENCY Hz

Figure 7-7 Logarithmic Resolution Frequency Analysis (lower)

CAUTION!

The linear resolution frequency analysis is best suited to the measurement of the amplitude
of a signal such as a sine wave. If octave or logarithmic resolution frequency analysis is
applied to such signals the measurement results are inaccurate.




7-15

3. Toward Better Measurement

B Frequency Range and Number of Lines

@ Linear Frequency Resolution

The linear frequency resolution of the FFT analyzer is calculated with the
following formula :

Linear frequency resolution = Frequency range/Number of lines

Select the frequency range and the number of lines according to the
frequency resolution you need for the analysis of your signal. For instance,
if the frequency range is set to 100kHz and the number of analysis lines is
set to 800, the frequency resolution becomes 100kHz/800 = 125Hz.

[How to select the linear resolution frequency analysis]

I SETUP |=b RANG |=> f RESOLN

= LiN f

[How to change the number of lines]

SETUP |=>] RANG |=> f RESOLN

=> LINE/SPAN

= 00 [ EnT |

[How to change the frequency range]

SETUP [i=>; RANG [=> FREQRNG

e=b 100 =>| ENT

The maximum number of lines depends on the number of active channels
as summarized in Table 7-1.

Table 7-1 Numbers of Lines versus Number of Active

Channels
Mode Maximum number of lines
Number of
active channels Spectrum mode T-F mode
1 channet 3200lines 800lines
2 channels 1600lines 800Iines
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[How to change the active channel]

SETUP [=>| FUNC [=> ACTIVE CH

CH-A&B oo Select the active
channel(s).
CH-A
CH-B

@ Logarithmic Frequency Resolution

When a logarithmic resolution frequency analysis is conducted (only when
the power spectrum function of the spectrum mode is used), the frequency
resolution is 80 lines/decade.

[How to select the logarithmic frequency analysis]

" SETUP |'=b RANG |=> f RESOLN

= LOG f{

[How to set the number of decades]

SETUP [l=>| RANG |=> f RESOLN

=b DECADE

= 2 =>|ENT

The number of decades depends on the number of active channels as
summarized in Table 7-2.

Table 7-2 Number of Decades versus Number of
Active Channels

Number of active channels Maximum number of decades
1 channel 3
2 channels 2%

* For the R9211C, up to three decades may be specified.
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W Applying a Window

3. Toward Better Measurement

The FFT is processed only on a portion of the continuous input signal,
portion whose length corresponds to the frame time.

(@)

(o)

Figure 7-8 Hlustrates the Effect of Time Truncation on the Signal

if the signal portion enclosed in the dotted line (cf. Figure 7-8 (a}), is
extracted from the continucus input signal, and is transposed to the
frequency domain by FFT, the result we actually obtain in the fraquency
domain corresponds to the discontinuous time signal represented on Figure
7-8 (b), instead of corresponding to the studied signal, because the Fast
Fourier Transform, naturally considers the time limited signal it receives in
input, as a period of a time infinite periodic signal {(b) is obtained by
infinitely repeating the signal portion outlined on Figure 7-8 {a)). In order to
reduce the influence of the time truncation, the truncated signal portion is
muitiplied by a weighting function, so that the signal input to the FFT may be
considered as a period of an infinite continuous periodic signal. This
weighting function is called a window.

The R9211 is provided with the minimum, Hanning, flat pass, rectangular,
and force/response windows. The differences and application domains of
each of these are described in Table 7-3. '



7-18

3. Toward Better Measurement

Table 7-3 Selection of the Best Suited Window ("WEIGHTING")

Advantage

Disadvantage

Application

Rectangular
window

O The energy of the
sampled data does not
change during the
frame time.

O I offers the best
frequency resolution.

O Its amplitude accuracy
is poor.

O Generates
discontinuities on
continuous waveforms
that do not satisfy the
periodicity condition.

O It proves optimum for
the analysis of fransient
signals or impulse
signals.

Hanning

C It does not generate
discontinuitios for
continuous aperiodic
waveforms.

O lts frequency resolution
is slightly lower than
that of the rectanguiar
window.

O lts amplitude accuracy
is relatively poor.

O Generally used to study
continuous waveforms.

O Spectrum analysis up
to 70dB.

Flat pass

O It offers the best
amplitude accuracy.

O Hts frequency resolution
is poor.

O Effective for harmonics
analysis

Minimum window
function

O 1t shows the best side-
band shape. _

O lts frequency resolution
is higher than that of
the flat pass window.

O lts amplitude accuracy
is higher than that of
the Hanning window.

O lts frequency resolution
is lower than that of the
Hanning window.

O Its amplitude accuracy
is lower than that of the
flat pass window.

O Effective for the study
of small adjacent
spectral lines(e.g., not
ches).

O Spectrum analysis
beyond 70dB.

CAUTION !

The force/response windows are rarely used for spectrum analysis.

(—' ADVICE

spectrum/T-F mode,

\domain by FFT.

sampled from the input time waveform

Usually, the force/response windows are used to obtain a frequency response
hammer in the FRF mode.
The force window is used when sampling an impulse waveform to improve the signal-to-noise ratio,
while the response window is used to damp the output waveform within the frame time.
the force window is used to perform partial FFT if it is necessary. A waveform is
by setting the values of START TIM and STOP TIM, which
correspond to the start and end times of the force window. Note that the truncation error is the same
as the one obtained when applying the rectangular window.
Partial FFT: One portion only (a frame) of the sampled and stored data is transposed to the frequency

\

function with an impulse

In the
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[How to select a window]

SETUP [l=>| WEIGHT |se> MINIMUM : Minimum window -
HANNING : Hanning window
FLAT-PASS : Flat pass window
RECT : Rectangular
—_— window
FORCE/ : Force/response
RESPOMNSE windows

B Audio Weighting Filter

The R9211 is provided with 3 audio weighting filters presenting
characteristic A, B, and C respectively, and with a weighting filter for
telephone lines named C-message weighting filter.

A-, B-, and C-characteristic filters conform to the Standard of Noise Level
Measurement (IEC651).

The C-message weighting filter conforms to the Standard for Analog
Devices used for Voice Propagation (IEEE std 743).

REFERENCE=
Regarding these filter characteristics, see "Audio Weights
Characteristics” in Appendix 2 *Glossary” page A-19 and A-20.

[How to set an audio weighting fifter]

[seTUP = ([ nexr |)

=> | WEIGHT | = WEIGHT()
(OFF)
AWGT ! Weight A
B WGT : Weight B
Select one
of these. C WGT : Weight C

C-MES WGT : C-message weight
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| Swutchlng ON/OFF the Antialiasing Filter

B Averaging

For a spectrum analysis, in order to prevent from spectrum aliasing (this

term is used when spectrum lines whose frequency dees not belong to the
analysis range, appear nonetheless inside the range), you must switch the
antialiasing filter on. For a time analysis, you must, of course, switch it off.

FILTER : Switches on or off
I SETUP |=>| mPUT e the antialiasing
KHorF filtor

The filter setting is common to channel A and channelB.

@ Power Spectrum Averaging and Complex Spectrum Averaging
To average spectrum data, you have the choice between 2 methods : the
power spectrum averaging method and the complex spectrum averaging
method. '

O Power Spectrum Averaging
Both target signal and noise are smoothed.

O Complex Averaging

Synchronous averaging is performed according to a trigger signal
synchronized with the target signal, thus the target signal can be extracted
from the noise.
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= o)

1 o2
Tink

) e
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& 00K -0.20408 0
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Instantaneous spectrum of the target signal buried in noise.
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Power spectrum averaging Synchronous complex spectrum averaging

The noise level is reduced because the
noise is not synchronized with the trigger
signal. A secondary harmonic is reveaied
while it was impossible to detect it on the
instantanecus power spectrum.

The noise level is smoothed to
its mean level,

{Setup procedure]
Select the power spectrum function or the complex spectrum function in the
spectrum or T-F mode.

POWER

SETUP J=>| FUNC [=> SPECT Selects power or
P— complex spectrum
COMPLEX averaging.

SPECT
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@ Averaging Mode

Four averaging methods are available : arithmetic averaging, exponential
averaging, peak hold averaging and subtraction averaging. The arithmetic
and exponential averaging methods are now described.

O Arithmetic Averaging
When the power spectrum function is used, arithmetic averaging is
expressed as follows:

<Gaa> = 1/N{Gaa, + Gaap + ~Gaan}

N : Number of averages _
Gaai : ith power spactrum point (| = 1,-.., N)

When the complex spectrum function is used, arithmetic averaging is
expressed as follows:

7 <Sa> =1/N'{Sa1 +Saz+ ........ SaN}

N : Number of averages
Sai : Complex spectrum

If <Sa> is expressed in Mag or in dBMg, the previous equation becomes :

dBMg =10"log {(Real<Sa>)2 +(Imag<Sa>)2}

Mag =/ (Reai<Sa>)2+(mag<Sa>)

[How to set an averaging method and & number of averages]

SETUP |j=>| NEXT

=>{ AVG = SUM  eeeeneenn Select the
- arithmetic
—_— averaging method.
=5 RETURN ging
=> AVE NO
= 20 =b|-EN } ---Set 20 as the
— number of
averages.

rmreterereneeaeae e rnrrenanss e nenrernsnenennes e Start averaging.



7-23

3. Toward Better Measurement

O Exponential Averaging
Exponential averaging is expressed as follows:

A =(1= ) Aot =D

A; : Average result number j (now)
Aj1: Previous average result

D; : Data fetched this time

K : Weight

When setting exponential averaging, the weight value (K) and the maximum
number of averages (maximum value of j} must be specified.

SETUP mp( NEXT )

AVG MODE
{SUM)
=> EXP : Select the

exponential
averaging method.

= AVG =

=> RETURN

=> AVGE NO : Set the weight
-_— value.

CAUTION ¢

When the exponential averaging (EXFP)
method is selected, AVG NO is used to
set weight value.

=p 4 =>||ENT

LIMIT NO : Set the maximum
200 number of
- averages.

_10_={eT]

=



7-24

3. Toward Better Measurement

@ Other Functions Related to Averaging

C PROCESS
This function is used to specify the timing of the display of averaged data
and execution of averaging.

NORMAL : Data is displayed each time averaging is performed (the
intermediate resuits are displayed).

FAST : The averaging result is displayed only after completion of the
total averaging process.

+1AVG : One averaging step is performed each time the key
is pressed.

(1) Fast averaging is faster than normal averaging. Select this mode to
quickly obtain the averaging result.

(2) The +1AVG mode is suitable to the impulse hammer measurement
method {for example), because you can decide after each data
acquisition whether you want to take the acquired data into account for
your average process.

If the +1AVG mode is selected, and you want to quit averaging in the
middie of the process, press the STOP +1 key.

SETUP =>( NEXT )

= PROCESS
LNORMAL)

NORMAL

= AVG

FAST

+1 AVG
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O REJECT

By switching REJECT ON or OFF you can choose whether to take into
account in the averaging process, the data which have saturated the
analyzer's input block. :

!WL@( NEXT )

= REJECT
BR/OFF

= AVG
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O Overlap

If we overiap the data frames, the number of averages during a specified
period of ime increases, thus the difference between consecutive data
frames decreases. -

However at high frequencies, overlapping is sometimes impossible because
of treatment constraints. The averaging operation is in no way affected. The
four available overiap types are hereunder described.

No overlap

50% overlap

50%

75% overlap

5%

Optimum overlap
according to the internal
process.

-
Max%e

Figure 7-9 Average Data Overlap Types
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[How to set the overlap]

SETUP -=>( NEXT )

— [ave | = OVERLAP

0%
= 0%
== 50%
Select one _
of these. _
—a’d 75%
= MAXSE

W VIt, Vrms, Engineering Unit, and PSD

@ Vitand Vims

The input sensitivity setting unit is Vims, but the display unit can be Vit.
When a sine wave is input in the spectrum mode, the relationship between
Vrms and Vit is described by the following formulas:

Vrms @ 20log 1 Vrms
Vit : 20log 1.41 Vpp

i

0 dBV
2,98 dBV
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Unit: Vrms Unit: Vit

Time display Time display

Spectrum display Spectrum display
: *
0dBY {-eeeeer +2.9848V |-

* This becomes 0dBV if the input peak
amplitude is 1V.

Figure 7-10 Displayed Waveforms
[How to set the unit}

SETUP |=>| UNIT |=> EUor Vit

Vrms
Select one l
of these. Vit

@ Engineering Unit

 You can define 2 new unit for each channel : you then define the
retationship between your unit and 1 Volt (Vit), for example, and the 2 digit
maximum name of the unit. The scale setting depends on the type of
display (time waveform/dB scale spectrum finear scale spectrum).

O For a dB Scale Spectrum

Set the scale correspondence factor {(VALUE) of each channel. This factor
is defined as the value in dBEU (dB Engineering Unit) corresponding to
odBv.
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When you want XdBV to comrespond to YdBEU, the correspondence
factor (VALUE) is :

dsv dBEU

(X—0)gg =Y — (VALUE) g

XdBY 4— —— —4— YdBEU .
-+ (VALUE) = (Y = X)gBEU

0dBVY ~4— —» ——(VALUE)?

[Concrete setup procedure]

Yo set the engineering unit, named “A", on channel A, so that, for example,
-4.2dBV comresponds to —30dBEU, the correspondence factor must be
—25_80dBEU.

e RN -
10.0 2]
dBy

s {BMLHZ ldeﬁE v

vit

5

K e i

0.0 FREQUENCY Hz 100.0k
AVG(StMD = 00

T uEiGHT | ave | IS | ChIELAY | i [ wEms |

i

SETUP ‘@,( NEXT )

= UNIT => SELECT CH

= CH-A : Select
_— channel A.

= RETURN
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CAUTION !
When CROSS is selected, a unit name of 2 characters can be defined
but no correspondence can be defined.

Enter the value of

- the

=> _VALUE correspondence
factor with the
knob or with the

=) -25.8 m} numeric keys.
The knob is
graduated in steps
of 1dB.

" L ool 110,000t ug!‘_t L

L T3
B
i

a1
il
o ! i ! | -
0.0 FREQUENCY Wz 100.0n
Lol L 7] -
AN YR A A
_NIT Enables you to
== U set the
enginesring unit
name.
;&e e B2 - -
F
.
fisa
Ll ]
mﬁulmmmmmzi
1] :Il;;(-gwllmnhn.“:
sl [T L T
0.0 TREQUINCY 2 0. e IETUR
Ko o
1 WENCHT NG l CHBELAY | [ TR

A label fist is dispiayed on the screen. Up to
two characters can be selected from it with
the knob Eland keys.

Press the key after selecting each

character.

—_— Validates the
=> _ DONE engineering unit
setting.
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O For a Linear Scale Spectrum
Set the scale correspondence factor (VALUE) of each channel. This factor
is defined as the value in EU corresponding to 1Vrms.

When you want XVrms to correspond to YEU, the correspondence factor
is:

Vrms EU

X:1 = Y:(VALUE)

X Vrms 4— —» ——Y EU .'.(_VALUE)=Y/X

1 Vrms 4— ——» —-(VALUE)?

[Concrete setup procedurs]

To set an engineering unit on channel A’s linear data, so that
616.769mVrms corresponds to 1EU, the correspondence factor must be
1/616.769%10-3= 1.62136EU.

¢ RO211 e
1.9 | B
wr bs  15.0000Ke 616. Teomur
Y2
Gan
Lng
|
c.0 ﬁ —
r
=00 TREQENCY Hz 1000k RETURN

AVGESU:  0/0
[Cuexcht T  avc [ DNSPRENN [ CROELAY | | [ RETURM |
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SETUP -=>( NEXT )

= | uNIT | => SELECTCH

= CH-A Select channel A.
=>» RETURN

=> VALUE . Setthe
— ___ correspondencse

factor, here
B£21 )
1562138 = 1.62136.

1.0 B or vit
il [42:H]

Ls {SNLHZ ’1.00005 2]

FY
B

0.0
EU

250.0 FREQUENCY Hz 100. 0k
MGG 00

[Coercr | w% | | CMIELAY | I | wemw |

O For a Time Waveform

Set the scale comrespondence factor (VALUE) of each channel. This factor
is defined as the value in EU corresponding to 1Vit.

When you want XVIt to correspond to YEU, the correspondence factor
(VALUE) is:

Vit EU

X:1 =Y:{(VALUE)

vt —-—— T YR . (VALUE) = Y/X

1Vt —— ——(VALUE)?
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[Concrete setup procedure]
735.97mVit corresponds to 1EU for channet A’s time waveforms.

bk RG211 Es]

T
£s Lea.50thsee 725,V

A ™\ /N

/
N/ ARV, )\ A

0.6 TIFE $et 4.0m
AVGCSIRD: D/0

[_av T [ cwe | | [ wemum |

In this case, the correspondence factor becomes :
1/735.97 X 103 =1.35876EL.

[ seTeP |=([ nexr )

= UNIT =p SELECT CH

=> (CH-A - Select channel A.
=> RETURN

=> VALUE Sat the
™ correspondence

factor.
1.35876 ’
=0 = here1.35876EU.

EV or Vit

£ A A seet o
/ \ AN (c-n)
| [N [ ——
\ |/ [ VAL L=
TN T o
N 1/ NS S

[ avc [ SN [ ChoELAY | ! | kETu_ |
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@ Acceleration Sensor Scaling

When the output of an acceleration sensor is connected to an input of the
RS211, you must change the scale to be able to read directly the
acceleration values. -

R9211

®

0000

Acceleration sensor

&o

When the sensitivity of the acceleration sensor is 8 mV/g, it means that S
mV corresponds to 1g (or 1EU). Scaling can be carried out easily by
displaying 2 linear spectrum. in this cass, the correspondence factor is 1/(S
x 10-3). After scaling, the gravitational acceleration {g) can be directly
read. The gravitational acceleration unit is converted to the MKS unit system
as follows:

1g = 9.8 m/sec?

When scaling is carried out in the MKS unit system, the correspondence
factor is the following one :
{1/(Sx10-3)} x9.8X V2

The velocity and displacement can then be obtained by multiplying the
acceleration by 1/jw and 1/(jw)? respectively. (these operations are available
in the math menu).

CAUTION !

Here displacements were expressed in meters, (MKS unit system),but
practically displacements are often expressed in millimeters. In such
cases the correspondence factor is {1/(S X 10-3)} x 9800 V2.

In this case, acceleration is expressed in mm/sec? while veiocity is
expressed in mm/sec.

@ PSD

When measuring the noise level generated by, for example, a semi-
conductor, it happens that, for the same measurement, different noise
values are displayed depending on the frequency range set. This is
because the frequency resolution depends on the analysis range and
window type.

When measuring the PSD (power spectrum density), the measurement
result is converted to the power per Hz, thus, the same result is displayed
whatever the analysis range may be. Moreover, the equivalent noise band
width, different for each window, is compensated. The unit as well is
displayed as must be: if Mag, Mag? or dBMag is selected, then the unit
displayed is V/VHz, V2/Hz and dBVN_ Hz respectively.
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{Setup Procedure]

PSD - eveen... Channel A and |
SETUP ||=>| UNIT - channel B
—_— share the
same PSD
setting.

m Post Measurement Computations (Typical Examples)

in this section, several often used post computations examples are
described: Derivation and integration operations {j operations) through
which it is possible to convert an acceleration to a velocity or to a
displacement, Hilbert transform which enables to measure the envelope of a
modulated signal are described below.

@® jo Operations

For example, the signal output from the acceleration sensor is a voltage
proportional to the acceleration measured by the sensor. The relationships
between acceleration, velocity, and displacement are the following ones:

4 4
dt dt
Derivation Derivation
—— —
Acceleration Velocity Displacement
e —_—
integration Integration
Jdt fat

An integration in the time domain corresponds to a multiplication by (-_—1- )
Jw
in the spectrum domain. A derivation in the time domain corresponds to a
multiplication by (jw) in the spectrum domain. in the spectrum domain, the
relationships between acceleration, velocity, and displacement are the
following ones:
X (iw)2

% (jw) X (je)

- +___ - «-——- -
Acceleration Velocity Displacement
R el ————.

— R
x(jm) x(jw)

X("l")z
jo

As for R9211's "jw operations”, you can set the working frequency
domain’s limits and an operation threshoid. Data smaller than the specified
threshold are not processed.
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[How to multiply data by (1/jw)2] ‘
Display the spectrum you want to multiply by (1jw)2 on the R9211’s

screen.

p MATH I =>

\. operation.

( In the double screen configuration, specify the wavéform to be subjected
to the operation by pressing the following keys:

SEL =

The waveform to be subjected to this operation must be frequency
domain data. The time domain data cannot be specified for this

MATH j=>

jo

=> jw RANG -
_— Set the
e==b THRESHOLD threshold
T value. In this
= =120 =., J example,—120
-_— dBV is set.
=d LOWER f h
= 0
= KHz Set the frequency
_— L working domain
—_— limits. Here the
=> UPPER f{ range 0 to 100kHz
is specified.
=» 100
= KHz
- )
= RETURN
= jo?
Set the operation
1 type.
—_ 32 2
=b P ¥ X (1/jw)

=) RETURN
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=p» MATHSEL
=> OPERAND
=b 1st OPERATR

=> DO MATH

RESULT
ARRAY

Ir VIEW |=>[MATH vw|=>

Thus, the operation result can be displayed.

if the function subjected to this operation is the output of the acceleration
sensor, the operation result is the corresponding displacement.

Set an engineering unit in order to display the displacement expressed in
millimeters {mm). For further details, see the explanation about the
engineering unit (p. 7-27 to 7-33).

@ Hilbert Transform

Figure 7-11 Rectanguiar Filter Transfer Function

Devices presenting a frequency response function such as shown in
Figure 7-11 (including the negative frequencies) are called. Let X(t) stand
for the time series data.

2\
if X(t) is input to a rectangular filter and if we call X(t) the series output from
ol
it, then X(t) is called Hilbert transform of X{t).

Suppose Za(t} = Xt} + jﬁt}.
where, j =V -1,
then, Za(t) is called the pre-envelope of X(t). And the absolute vaiue of

Za(t), | Za(t) |, is called the envelope of Xa(t). | Zaft) | describes the
envelope of the modulated signal.
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Figure 7-12 Modulated Signal

MATH ||=

DOMAIN

Computation
of the
envelope

P e
w7

BUY Y

N
Y
Tl

L
luim 1

HEE 0
AvEiSn

Gt &
=1 B CSTET ‘!‘g___ TSl [V SEaE | W |

Figure 7-13

Envelope of the Modulated
Signal-

To compute the envelope of a signal, you must proceed as is now

explained:

Display the real part, the imaginary part, or phase of the signal’s spectrum
on the R8211’s screen,
If you are working with a multiple screens configuration, select the

proper data with the =P

SEL

keys.

Specify the data to be subjected to the operation (real part, imaginary part,
or phase of the spectrum).

NOTE

To display the real part, the imaginary part, or the phase of the
spectrum data, execute the following procedure (select the spectrum

screen by pressing the =>

SEL

keys in the multiple

screen configuration, then execute the following procedure):

e ]

=> to CMPTM

=

=
=
=

MATH SEL
OPERAND
ist OPPTR

DO MATH

COORD REAL
IMAG
Select one
of these.

PHASE

: Displays the real part of the
selected function (specified
with the SEL key).

: Displays the imaginary part
of the selected function
(specified with the SEL key).

: Displays the phase of the
selected function (specified
with the SEL key).

: To COMPLEX TIME: Hilbert transformation
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In a multiple screen configuration, press VIEW l =] SEL | to specify the position where to display

the results.

| VIEW |l#> MATH VW |=>

COORD

Y SCALE

RESULT : Indicate that the computafion results must be
ARRAY displayed.

=> Mag : Specify that the absolute value of the displayed
function (Mag) must be displayed along the Y-axis.

B Zoom (R9211A only)

= YAUTO : Set Y-axis auto scaling.
SCALE
@ Function

The zoonr function is designed to zoom in a frequency domain defined by
its lower (start f) and upper (stop f) limits. The zoom spectrum is computed
on 800 lines, representing the smallest span among those listed in the
following table,which contains the span you specified.

Zoom span .
T if the start _frequency is set to 3kHz' and the end
frequency is set to 7kHz, the span is equal to 4KHz.
20 kHz According to the table to the left, the minimum span
10 kiz containing 4kHz is 5kHz. It means that a 5kHz,
5 kHz 800line analysis is performed.
2 kHz tn this case, the analysis resclution is equal to:
1 kHz SkHz .
500 Hz 800lines =86.25Hz fiine
200 Hz The displayed domain has nonetheless 3kHz and
100 Hz 7kHz as limits.
50 Hz
20 Hz
10 Hz
5 Hz
2 Hz
1 Hz
500mHz
200mHz
100mHz
§0mHz
20mHz
10mHz
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® Zoom’s Limitations

When the zoom function is running, there are some functions you may not
use at the same time, as well as other restrictions. The table hereunder
describes the zoom’s limitations:

Table 7-4 Zoom’s Limitations

Function Restriction type

Zoom analysis in the waveform mode : Prohibited

Enabled but stops the zoom

Switching mode while zooming
procedure

Trigger mode switching to AUTO ARM while zooming Prohibited

Trigger mode switching to ARM while zooming . Prohibited
Zoom analysis in AUTO ARM mode Prohibited
Zoom analysis with f-RESOLN set to LOG f Prohibited
Zoom analysis with f-RESOLN set to 1/3 OCT { Prohibited
Zoom analysis with f-RESOLN set to 1/1 OCT § Prohibited
Modifying -RESOLN while zooming | Prohibited
Switching active-channel while zooming Prohibited
Modifying LINE/SPAN while zooming Prohibited
DATA VIEW while zooming Prohibited
T-F analysis while zooming Prohibited

DATA VIEW switches from ON

Changing the zoom eters while using DATA VIEW
anging 0Om param ile using to OFF

The T-F analysis switches from

Changing the zoom parameters during T-F analysis
nging par g y | ON to OFF

® General Notes

(1) When the zoom function is used, the antiaiiasing filter cannot be turned
off.

(2) When the zoom function is used, select a manual mode to adjust the
sensitivity range.



7-41

if you press the key sequence:

3. Toward Bettei' Measurement

@ Zoom Analysis Setup (R9211A only)

SETUP j=>| RANGE

f RESOLN
(LIN 1)

FREQRNG X
100kHz

START f

0.0kHz

STOP f§
100.00kHz

kHz

Hz

mHz

RANGE

START f+

U

10

Hz

STOP 1+

=0

Hz

, you will obtain the following Y soft menu:

Select the linear frequency resolution (LIN f)
when you want to perform a zoom analysis.

Pressing the FREQRNG or STARTf key will
move the * mark.

FREQRNG ¥ : Zero start analysis.
STARTf *+ : Zoom analysis.

* Mmoves.

Input the analysis start frequency.

—

> Input the analysis end frequency.
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B Calibration of a Noise Meter

Microphone Noise meter

R9211 .

Cle)

®

o000

Figure 7-14 Calibration of a Noise Meter with a Pistonphone

We use a pistonphone to calibrate a noise meter. Since the calibration value
of the pistonphone is 114dB, we adjust the noise meter so that the noise
generated from the pistonphone becomes 114dB. We select the overall

marker of the R9211 and define an engineering unit so that the marker
value becomes 114dB.
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Connect a pistonphone as shown in Figure 7-14
sound pressure to the microphone.

Select the SPECTRUM mode.

[ MODE |=>[ MEAS |=> SPECTRUM -

Set octave analysis conditions.

sETwP Jl=>| FuNc |=> POWER

SPECT
=>| RANGE |=> FREQRNG
20kHz
= f RESOLN
(LIN f)
=D 13 0CTf - oererremmmmmcncanns
= DECADE ......................
3decade

Set the input sensitivity.

4. Typical Measurement Examples

and apply the calibration

r——— You may also
TIME-FREQ gt TIME.

FREQ.

Set the frequency range to 20kHz.

Select 1/3 octave analysis.

Set 3 decades o measure the
noise level from 20Hz to 20kHz.

Set the input sensitivity so that the NORM lamp (green) on the front panel lights.

SETUP |=>| sens |=> SETCHA ..

The auto range cannot be selected
when performing an octave
analysis.
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Set the markers.

[ MR ||l=>|MKR VAL |=> Xx; :‘; ---------------------- Display two markers.
D F
@ Using the @ knob, move the first marker to the screen’s right
boundary.
= mxx X FIXED
RIGHT )
A A

@ Using the @ knob, move the second marker to the
screen’s left boundary.

BAND MKR
{OFF)

=] XMKR

= OVERALL -ooovvvimmmemiennes Sea Figure 7-15.

Define an engineering unit.

Define a new scale, so that the values displayed on the screen indicate noise levels.

Since the overall marker's reading is —5.85453dBV, define the engineering unit so that this value
cotresponds to 114dBEU.

dBv dBEU
0 — ——119.85dBEU
~5.85453 T ——114dBEU

= =)

s, SELECT CH
CH-A

= UNIT

=> AVALUE e Specify the input channel on
118.85dBEU which this unit definition

applies.
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=>  AUNIT e Seiect 1/3 octave analysis.

IR

Using the ® knob and key, define the name of this

engineering unit.

=, EUorVit
{(Vrms)

= EU

=> RETURN

with this engineering unit.

, indicate that the display is expressed

Y I — SN
; 16 ™ 25,0020 Hz 65,6790 ¢Bv D | —
E RE| 1K 0000k -44.3500 &V Hl mme
L E| 556w i

oa |

oy T

o fer—

a8y : w8 pen TinE
x4 FREQUENCY Hx 17,9k

A 0/3% ki
SEL § | rock val | N [ FXx | FIXY | ™R REF |

we PrstphmeSound Metr-RE211

120.0
1]

o4 Prsiphn-Sour Retr-R921| EU o vE2
—T i
LC [ 25,0000 64,1735 aBA
o /| 16,0000k 4953 aba B
z 114,000 4BA :
) seer o
{0=A)
—
| A1 vALE
1] 118. #sdnen
A8 0 war
104
r——
2l 1]
5| L ]
L NPT
FREQUERCY k2 7%
AU D/ _
vt | S | CaDELAY | RETURN

Figure 7-15 Display of the Overall Marker

Figure 7-16 Display of the Calibration Value
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B Measurement of the Characteristics of an Unevenly Rotating Device

DUT Wow and flutter meter Re211
| s o | S | it e

00Q0

Bch

FG
Motor

Figure 7-17 Measurement of lrregular Rotations

When the motor is rotating, frequency generator (FG) pulses are generated
according to the magnetic fieid. To measure the motor rotation
irregularities, these pulses are transmitted via the wow and flutter meter to
the FFT analyzer which will analyze the frequency components of this
irregular rotation.

The SCOPE socket of the wow and flutter meter outputs only the irregular
elements contained in the FG pulses as an analog signal.

in this example, 240pulses per rotation of a motor, rotating at 250rpm, are
electrically picked out and sent to the wow and fiutter meter's input.

@ Wow and Flutter Meter's Setup

W&F : ON

INPUT : LPF
FUNCTION : UNWEIGHTED
INDICATION : RMS

C. FREQ : AUTOON
MEMORY : OFF
REPEAT : ON

F. FREQ P 1/4.3

RANGE : £.83.0%
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@® R9211's setup

Connect the DUT and the wow and flutter meter as shown in Figure 7-17.

Select the mode.

[ MODE J=>| MEAS |=> SPECTRUM

Set the frequency range.

=| RanG |=> FREQ RNG
10H2z

< TRESOLN
LIN

Set the input sensitivity.

SETUP ||=>| SENS

Set the window.

SETUP |=> (| NEXT |)

=> | WEIGHT | => MINIMUM
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Set the number of averages.

— AVG NO

= AVG

----------------- Average 8 times.

Start averaging.

START emeaseemmeanmenrestrarnRs s anRnamaraamsrsesennraadsdsnnnrnmstrenny -Perform the measurement.

Select the data to be displayed.

CH-B
PWR SPECT

|| VIEW [|=>! AvG vw

When you reach this point, you will visualize the same display as
the one shown on the upper diagram, Figure 7-18.

Set the marker’s type and position.

— SINGLE X
X1 Y1

MKR =>| MKR VAL

X

)
@ Using the ® knob, points the marker to the data you are
interested in.

Set the zoom control parameters. (R9211A only)

Since the averaged results indicate that the peak frequency is located at 462.5mHz, zoom this area.

VIEW |e=>{InNsSTVW |=> CHE
SPECT
SETUP |=P>| RANGE == STARTE % e Define the frequency domain to be
—————— 200mHz zoomed in.

= STOP f
2.2Hz

When you reach this point, you will visualize the same dispiay as
the one shown on the lower diagram, Figure 7-18.
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Wow and flutter meter output waveform {(minimum window)

1kiz+2FG + WEF Scope 4 + R92ii

B'U T T T T T T T T T m‘ m
oy s 2.20000 Wz 73,2732 OB -
L 4 xtn
2
Ebb 1 1 o
demg | il : Hiv‘ " L] xe
i l ‘L e | N -
'l ' : . : X e
Yt o
-110.0 :
dBV ' L 1 3 L ) . : 1
12%a FREQUENCY Hz 0.0 Y1 a8
l AVB(SUD:  8/36
{an | FIXX | FIXY | KR REF |
1kHz+AFG - WF Scope 4 + RE211 § RESOLN
0.6 T r r r . < ¥
b T T ¥ l LIN f
r FREQ RMG
L J 5 Mz
L | START ¢ =
0. 204z
Bbb b || smoe 4
derg [ | i 1 2.20H2
' 1 b
i | : ‘ I
;| l N k1 | kH2
i i m
-119.0
dBy . ; 1 : ; : 1 ) '
200.0m FREQUENCY Hz 2.2 Mz
AVB(SI:  8/35
[ F | ESEER] SO | TWUT | TRIC | ABvHLD | WEXT |

Zero start analysis

Zoom analysis

Figure 7-18 hregular Rotation Frequency Analysis
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W Advanced Measurement (T-F Mode)

® Measurement of the Damping Factor of a Metal Plate (Acquiring
Data in T-F Mode) -

We shall describe here an example of an application of the T-F mode :

measurement of the damping factor of a steel plate under vibrations.

An acceleration sensor is fixed on the steel plate, then vibrations are

induced to the plate with a hammer, so that the damping factor of the plate

can be measured. The measurement procedure up to the storage of the

data in the input buffer is described here. How to display the acquired data

in 3-dimensions, and how to gather the damping factor through T-F tracing,

are expiained in the next section.

Connect the metal plate as follows:

Fix an acceleration sensor on the metal
plate.

Connect the acceleration sensor to
® channel A.

TO [+]e)

Select the T-F mode.

‘LMODE =| MEAS | => TIMEFREQ

Set the frequency range.

sctor l=>[ range | = FREQRNG
L 100kHz

10 Set the frequency range to 10kHz.

=
= kHz
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Switch the acceleration sensor.

—» CHANNEL

=p| [NPUT
EHR/CH-B
Select channel A and switch the
— ICP acceleration sensor’'s power on.
BN/OFF
Set a window.

=| NexT )
=p| WEIGHT | = RECT cereremeeree Since more than one frama is

acquired in T-F analysis, select a
rectangular window in order not to
perturb each data individually.

Set the input sensitivity.

Strike the metal plate and adjust the input sensitivity so that the NORM lamp on the front panel
lights.
Always try to strike the metal plate with the same strength,

=>| RETURN
CH-A
=>| SENS =D I Select the manual mode for channel
__AUTONEAN A, since you are going to perform
sirike tests.
=p SETCH-A
-5 e [ENT|| ~—To set —5dBV
Set up the trigger.

=>| TRIG => SOURCE

== CH-A  eemeeeeeees Set channel A as the trigger source.
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Arm.

ARM/HLD

¢

RETURN
SLOPE = -eorveeem Trigger along the positive siope of the
signal.
+SLOPE
RETURN
LEVEL -
100 => |ENT ..-----Set a trigger level (mV) so that noise
— J will not perturb triggering. The unit is

the mV.

HYSTERES] - 3 bis Usually, this level is set to OV.
This setting is required only when
‘ the noise is very important.
0 = ‘ENT

DELAY T A second Y menu page is displayed.
DELAY ‘ot Press this key again.
-20 seeeneneeee--- Sat =20 ms,
— Since one frame length is 40ms, and
the frequency range 10kHz, triggering
msec is done at the center of the frame.
ARMLEN  cooroeceeees Set the length of the data frame.
g8 = |[ENT]| ----By setting 8 kilowords here, 8 data
- —— frames shall be analyzed.
ARM
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Strike the metal plate.

Strike the metal plate with the same strength as when you were performing the tests (input
sensitivity). ’

if the NORM lamp lights, the input sensitivity is correct.

if the OVER lamp lights, press :

=> FREE RUN
=> ARM
then, strike the metal plate again.
Data acquisition’s completion.
The lighting of the front panel’s HOLD lamp indicates the completion of the data acquisition

process.

Select the appropriate form of display.

Check the data with DATA VIEW.

e INSTW | = CHA s Display the time waveform of channel
TIME A

Switch DATA VIEW on.

=> VIEW STEP

= AJO erseeeeeen- Digplay the beginning of the input
— TP buffer.
AUTO .............. P o l d- ‘ m - ut buﬁe
RIGHT rogressively display the inp r

contents by shifts equal to the set
STEP TIME.

Thus, the input buffer contents are displayed gradually. How to display the input buffer contents in
3-dimensions, and how to gather the damping factor through T-F tracing, is explained in the
following section.
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ET

=>

@ Three-dimensional Display in T-F Mode
You can display the data sampled in the T-F mode on the 3-dimensional

screen in the following procedure :

Display the spectrum data.

3-dimensional display’s setup.

INST VW CH-A
SPECT
= Data View
BRIOFF
—  VIEW
STEP
—  AUTO
TOP
Y SCALE | => YAUTO
SCALE
FORMAT | => 3D STEP
= 3aDCTRL
=> VIEW STEP
—>  RETURN
=> RETURN
=> 3D DISPLAY
INST VW | => VIEW STEP
_, ~ AUTO

RIGHT

---------- To display the time waveform in

3-dimensions, display the waveform
here.

Set the 3-dimensional display timing to
the data window timing.
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3-dimensional display starts. However, since the amplitude of the front data is larger than that of
the rear data, it is very difficuit to read the graph.
To improve this, first press AUTO RIGHT to display the data up to an appropriate place, then press:

AUTO
LEFT

=

Then, the data of smallest amplitude are displayed at the front of the screen, and the data of the
beginning of the buffer are display at the back of the screen. (Figure 7-18)

wx RI211 e

500.0
wr AuTD

0.0
vr STEP

T T T T T T T T

10.0
AVG(SUM} 040

(58 3T [ ot [ ] wew | W | ]

Figure 7-19 3-dimensional Display in T-F Mode




7-56

. Typical

-

Measurement Examples

@ Measuring a Damping Factor through T-F Tracing

We explained in a previous section how to acquire data for the T-F mode.
We shall describe now how to proceed to measure a damping factor using
T-F tracing (Time-Frequency) and the marker. -

Looking for the resonance frequency.

T view J=>|nsTW | = CH-A
SPECT

DATA VIEW

=> AUTO TOP

=¢ MKR VAL | => S;:Gix

Using the ® knob, move the marker to find the resonance frequency.

(Suppose that the resonance frequency is found at 1kHz.)

T-F trace setup.

SETUP Ji=> (] NeXT )

= T-F => 1t RANGE

= STOP t
1 sec
= STEP t
1 msec
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=> tf MODE
— D
i
=  tfCH
{CH-A)
e Ut DATA
— {Go
= STOP{
1kHz
=> RETURN
=  INSTtf
OFF
Start T-F tracing.
START || «coroerrrrerrimmrm e Start T-F tracing.

Select the appropriate form of display.
II VIEW ||-=$( NEXT |)

=D TF-VW

t-f
TRACE 1

The time-frequency characteristics are drawn up.
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t=f CH

r - towes)

=i DATA
thzz!

Yap ¢
Lo

SRR S I

I

L

o g —

" [ 1M e _ R TN
LT N

WEICHT | A T | CooELaY | NN T Hmm

Figure 7-20 Time-frequency Characteristic

Set the damping markers.

|| MKR |=>[MRvaL] = XY
X2 Y2

Enclose the portion subject to damping factor measurement with two markers.

X FIXD
LEFT

=>| XX =

X FIXD
RIGHT

DAMP PWR
OFF

=! XMKR | =>

X MARKER
DO ESTIM

=

The damping factor is displayed.

ver Bl
Can' | r
e u Voh. dipmr i
|- 2 5. Toudavr
§
.
L
oot |
L
.
1
—
L e
' Tl
; e ] e T
a i TIME ELINE]
Mol i
IEN NS ] T FIXx | FIXY : MR BEF|

Figure 7-21  Display of the Damping
Factor of a Metal Plate




WAVEFORM MODE

This chapter describes the analysis procedure in the
waveform mode, provides the necessary information
about such measurements, and illustrates this mode

through examples.

2. Basic Setup Procedure
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1. An Introduction To The Waveform Mode

The waveform mode is designed for the analysis in the time domain of signals input to channel A, channel B,
or the digital ¥O connector. = No frequency domain analysis is possible, but the following features are

provided.

(1) High resolution observations can be made on time waveforms.
(2) Histogram measurements are enabled.
{3) Correlation measurements are enabled.

bl ha SATPL AT -
5.8 — — 291 mac

I FRNE TIR
} 512

IR =

Time waveform

- —

e v REAL

/ | =

[
Rt —

eal - g

i ms
1.8 b [—

) ES ) BT T om
P wecamy: M
e RG] s | wen TR | AN | w1 | g j[(www T 7 o | v o [ e |

Histogram Autocorrelation function

Histograms and correlation functions can be measured only in the waveform
mode.
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B Waveform Observation Setup Procedure

Hereunder, is described the setup procedure followed for studying a time
waveform. ’

input the signal to be measured to channel A or channel B.

Suppose that a 2 Vp-p sine wave is input from the DUT to the R9211.

R9211

©

Q0 00

auRAVAVA

DurT

Select the waveform mode.

MODE ([=>] MEAS |=> WAVEFORM : Select the time domain measurement mode.

Select the time waveform function.

SETUP (=] FUNC (= TIME : Select the time axis waveform function.

Set the sampling period and the number of points.

=>{ RANGE |=> SAMPLRAT . oo yith the @ key or the @ key.
3.91usec

FRAME TIME
1024spl

Set the input sensitivity.

=p| SENS |=> Ctl-A : Select AUTO as the input sensitivity mode.
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Switch off the antialiasing filter.

=3 INPUT [=>  FILTER

ON/GEE:

Set the trigger control parameters.

= TRIG => " SOURCE
CH-A

=
SLOPE : Trigger along the positive slope of the
— ) signal.

Specify channel A as the trigger source.

= LEVEL Set the tri ievel to OV
0.0mV e frigger level to OV.
=> HYSTERESI
22.09mV

Set the averaging conditions.

= (| NXT |)

=> AVG |=> AVGNO Set 8 as the number of averages.

Select the AUTO ARM mode.

=> |ARMMHLD [== AUTO ARM . Arms automatically.

Start averaging.

: Start averaging.
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Select the double screen configuration.

2. Basic Setup Procedure

T T T TR T T T

VEW |l=>| TYPE |=> _ DUAL _
=>ISEL = Select the lower screen.
CH-A
=>| INST VW TIME : Display the instantaneous time data on the
_— lower screen.
= SEL = Select the upper screen.
CH-A
=p>| AVG VW TIME : Display the averaged time data on the upper
—_— screen. '
+oF {9211 L]
2.3 . T ; T r r .
1 Averaged time waveform
{Ha /’ /-\\-.\ /.-"/\\_ /\

Instantaneous time waveform

/
\\_/ ‘\/
-2.0
¥ L — 1 1 s i i L i
] TIME sec a.0m
QP T T T 3 T ™ T T
LA
NN N N
r '\_\ / \_\ / "a‘__ 7 \ /Z
r R N4 \/ ]
20 b ]
Y | L i A
0.0 TIME 56 4.0m
AVGISU : E/E
(SeL ® J[ TypE | romnal | INST v | [CRPWRES) | Nemvu | NEXT |

Figure 8-1 Time Waveforms Generated when a Sine Waveform is Input to the Analyzer
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B Histogram Measurement Setup Procedure

Hereunder is described the procedure followed for the measurement of 2
histogram.

Select the waveform mode.

||=> MEAS |=> WAVEFORM

Select the histogram analysis function.

SETUP [l=>| FUNC |=> HISTOGRAM

Set the sampling rate and the number of points.

=>| RANG |=2> SAMPLRAT
3.91x58eC

Set the sampling period.

i FRAME TIME : Set the number of time samples.
1024spl

- THIST POIN Set the number of histogram points.
512bin

The procedure you must now foliow is the same as the one used for time waveforms observations.

Since this procedure has already been described, it is not described again here. You should refer to
the previous section. (p.8-3, ...)
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tee BT war SAMPL RAT
T T T T T T ] 3.581 msec
1 FRANE TIN A
- wzas - .+ Histogram waveform
] HIST POIR
4 512 bin
VLT ¥ 14
N ]
N N / \/ 1 oo . nput waveform
NS \/ 1 ERERT .
st 4
AGSU:  8/8
[ [ INPUT | TRIG | ARM/HLD | NEXT |

Figure 8-2 Histogram

B Correlation Function Measurement Setup Procedure

Hereunder is described ths procedure foillowed for the measurement of
correlations functions.

Select the waveform mode.

[I={> MEAS | => ~ WAVEFORM

Select the appropriate analysis function.

SETUP |i=>| FUNC AUTO CORR : Autocorrelation function
Select one of these.
CROSS- :  Cross-correlation function
CORR

Set the sampling rate and the number of points.

=>| RANGE =2 SAMPL RAT
3.91.8ec
= FRAME

1024spl
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Set the input sensitivity.

=b| SENS =
This is an example of h
input sensitivity setting.
Set the input sensitivity > =
according to your own
input signal. J
=
=

CH-A

SET CH-A
odBV

CH-B
AUTORMAK

SET CH-B
5dBV

The procedure afterwards is the same as the one described from page 8-3 for the time waveform

observation.
¢ RU211 ok
1.0 T T T T T T T T
-y /Yy /’ '\ / \ . Cross-correlation function
HAY | .
@b \ i [
Real [\ / f y ]
\ !;' \ f" S CH-a
-2.0m LAG set 2.0 CH-B
2.9 AUTOCORR
4 CROSS-
© "\ /\\ N AN ] e . Input waveform
R - b N, 5 \,
l\\ / A ;"; 5 ,-"f l“'. ,‘:
~ NS p A
2.8 ]
0.9 ‘ I I TIrllE et ‘ ‘ 4.0m
RUGESUMe: ESE
SEL g |[ T¥eE [ romar [ REERPE | Ao vu | nenwu | NEXT |

Figure 8-3 Cross-correlation Function
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B Sampling Rate and Number of Points
‘ ® Sampling Rate

You can specify the A/D conversion sampling rate. Only the sampling rates

listed in Table 8-1 may be specified.

If the anti-aliasing filter is on, changing the sampling rate modifies the

anti-gliasing filter’s cutting frequency accordingly.

Table 8-1 Possible Sampling Rates

Possible sampling rate

Antialiasing fiiter’s
cutting frequency.

3.81 usec
7.81 usec
19.5 usec
39.1 usec
78.1 usec
195 pusec
391 usec
781 psec
1.85 msec
3.91 msec
7.81 msec
19.5 msec
39.1 msec
78.1 msec
195 msec
391 msec
781 msec
1.95 sec

3.91 sec

7.81 sec

19.5 sec

39.1 sec

100kHz
50kHz
20kHz
10kHz
5kHz
2kHz
1kHz
500 Hz
200 H=z
100 Hz
50 Hz
20 Hz
10 Hz
5 Hz
2 Hz
1 Hz
500mHz
200mHz
100mHz
50mHz
20mHz
10mHz

SETUP [{=>| RANG [=> SAMPL RAT

Enter the sampling rate with the or @ keys.
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@® Number of Display Points
The number of points per frame to be displayed can be set. Table 8-2 hsts
the values that the parameter “number of points per frame™ can take.

Table 8-2 i'ossible Number
of Points Per Frame

Number of points per frame which can
be displayed

64
128

- 256
513

1024

2048

4096

8192 (+)

(#) This number of points is available
when one channel only is active.

SETUP |i=>| RANG |=> FRAME TIM

= Use the numeric keys, thé@ and @
keys, or the knob to set the number
of points.

When a value is input with the numeric keys, the value closest to one of the
values listed in the above table is set.

@ Histogram Voitage Amplitude

When measuring a histogram, you define the voltage resoiution by
specifying the number of points which will describe the total voltage
amplitude.

You can consider these points as voitage intervals, whose width is related to
the number of points (bin) by the following relationship:

dBV
Voltage resolution _ 2-v2- 1020
{or width of a voltage interval) ~  Number of points

For example, if the input sensitivity is 0 dBV and the number of histogram
points is 64 bins, the voltage amplitude is:

. - V2-100 .
Voltage resolution = 2 \/;4 ¢ =0.44V

SETUP |l=>| RANG |=2 HISTPOIN : Selects 64 bins.
B64bin
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Since a histogram measurement is performed on 1 data frame (an average
is calculated over each frame), you can modify the total number of
histo-points by changing the number of points per frame.

e R3O rer SATIPL RAT

:';_ s T T T T T T T 3.91 asec

FRATE TIN
8192 spl

4 HKIST POIN
2048 din

SAMPL CLK
e

AVGLSUM = 88
SENS | NPT | TRIC | ARA/MLD [ NEXT |

Figure 84 Histogram
B Trigger

Triggering is used when you want to acquire your data at the moment when
a signal reaches a certain level, or when you want to perform synchronous
averaging.

The trigger setup flow is the following one :

Set a trigger source.

l

Set the trigger type and level.

l

Set a trigger point (delay).

Arm or choose the automatically arming mode.
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® Trigger Types

The R9211 has two trigger types: for the first one, called LEVEL trigger, you
choose a trigger threshold value, and triggering is executed when the trigger
signal becomes larger (or smaller) than this threshold; for the second one,
called BI-SLOPE trigger, you choose a zone, triggering is then executed
when the trigger signal enters (or exits) this zone.

Rise (Trigger when the trigger signal
~ LEVEL Trigger becomes larger than the threshold.)
Fall (Trigger when the input signal

becomes smaller than the
threshold.}

Trigger <

IN (Triggers when the trigger
signal enters the specified

\- BI-SLOPE Trigger { g e

OUT (Triggers when the trigger

signal exits the specified
voltage zone.)

® Selection of a Trigger Source
When you select an external trigger signal, input the external trigger signal
to the TRIG connector at the rear panel of the R8211.

SETUP jl=>| TRIG |=> SOURCE

= CH-A : Selects channel A as the
- trigger source.

Select one of these. CH-B : Selects channel B as the
trigger source.

EXT : Selects an external
- trigger signal as the
trigger source.
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@® LEVEL Trigger
First, for a LEVEL trigger, you must specify whether the triggering is to be
executed along the rising edge or along the falling edge of the signal.

SETUP “-=> TRIG |=>  SLOPE

+ SLOPE
Select one of these.

~—SLOPE

RETURN

Then, choose the triggering leve! (threshold).
=) LEVEL

= 12 => || ENT

Finally, define the hysteresis.

The trigger is not activated.

The trigger is activated.
\Bbis(Level + Hysteresis)

- \\_/ T Level
Hysteresis Hysteresis
width width
JARN ¥ _
/ (Level - Hysteresis) / \ Level
. . The trigger is
The trlgger 'S activated.
not activated.
Trigger activated along a rising edge. ~ Trigger activated along a falling edge.

As shown on the above figure, the hysteresis direction is determined by the
trigger slope {(rising edge or faliing edge).

TRIG |=> HYSTERESI

=> 22 =>| ENT
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® BI-SLOPE Trigger
First, determine whether the trigger is to be activated when the trigger signal
enters into or exists from the specified voltage zone.

setup = TRG BI-SLOPE
| INSIDE
Select one of these. —_—
. BI-SLOPE
_OUTSIDE

Then specify the voltage zone (upper and lower limits).

\ ................ Upper limit  «vooeeeee e - Upper limit

BI-SLOPE IN trigger Bi-SLOPE OUT trigger

@ Trigger Delay
The trigger delay represents the relative time between the trigger activation
point and the left end of the screen.

For example, when the trigger delay is set to —2ms, the following screen is
displayed :

)

-
2ms

Trigger point

Furthermore, when the trigger delay is set to 2ms, the following screen is
displayed:

)

2ms -

Y

Trigger point
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[Setup procedure]

TRIG |=> DELAY

=b msec

= RETURN

@ ARMAUTO ARM )
We just described the trigger conditions setup procedure.

Now, to perform a measurement while using the trigger you must manually,
or automatically arm it. In the ARM mode, the trigger is activated and the
data thus acquired are held. In the AUTO ARM mode, the data are updated
whenever the trigger is activated.

When, in the ARM or AUTQO ARM mode, data acquisition is completed after
the trigger’s activation, the HOLD lamp (red) lights.

[Setup procedure]

SETUP |l=>| ARM/HLD |=> AUTO ARM

Select one of these. =  ARM

B Trigger Position Marker
Display the marker at the point where the trigger is activated.

sen RR2T] bald 91-9-27 18:14:15 SOURCE

20 —— {cHa)

4 SLOPE
i+)

/\ LEVEL
/ . 1 397.74mv

xe A | resTEREST
. Sy
50m // ki
S \ DELAY
. ~1.50ssec

2.

<o

X " S N
[UAVE: SETUPY AUGESUD: 040
[ Fomc | ®awcE_ | sews | INPoT | BLGAE | AROMLD | kExT |

CAUTION !

When the data held in the ARM mode operation is recorded on the
floppy disk and is reproduced, the trigger position marker is not
displayed.
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M Lag Window

u Eng'ineering Unit

The cross-correlation function and auto-correlation function are calculated
using the FFT. -

To reduce the truncation error introduced then, a window function is applied.
In the R9211, this window function is called a lag window.

To obtain the correlation function of a continuous signal, use a Hanning
window {HANN). To obtain the correlation function of a transient signal, use
a Rectangular (RECT) window.

[Setup procedure]
s J=[ nexr
STATIONAR . . ..
=> Hanning window
LAG WND  HANN g
Select one of these. TRARhéiIENT Rectangular window

You can define an enginesring unit to change the scale, displayed on the
screen of the R8211.

For example, if you connect to the R9211 a sensor which outputs 2V when
it measures 1G, by defining an appropriate engineering unit, you can directly
read on the screen, the measurement results in unit “G".

For instance, to make 1VIt corresponds to 3EU, proceed as follows :

Xvit YEU

Y(EU) = (Correspondence factor) X X(VIt)
in this example, the correspondence factor is 3.

1 -+

13T 1
| SETUP |=>| NEXT

[ unT SELECTCH

CH-A

T AVALUE

3.00EU
T AUNT

=>

— U

Using the @ knob and key, enter the

characters (maximum 2) of the engineering unit's
name. _
=p> DONE

=> RETURN

EUorvii : Display the'
engineering
—Ed unit.
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Il Pulse Rise Time Measurement (Using a Pulse Marker)

The procedure followed for the measurement of a pulse rise time, a pulse

fall time, and a pulse width using a pulse marker is described below.

£
v - " r ——T
LC | . 23750z
RY 2.TOEmzec
Rise
L/ i ' 4
{ ! Y FALL ¥INE
{ [ : H i
H | N |
%a | I SR 4 PULSE
[ S — rarr—— uIDTH
£ r :
" L i L L
.0 TIME sec RETURN
AVBSUM: 10410
{sEt B ][ morval | RSIHENN | [ Fixx” [ FIxY | MR ReF |

Figure 8-5 Pulse Rise Time Measurement
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Input the pulses to channel A.

Select the waveform mode.

=>| MEAS |=> WAVEFORM

Select the time waveform measurement function.

SETUP | = FUNC |= TIME

Set the input sensitivity.

CH-A
AUTOARAR

=>| SENS

SET CH-A
15dBV
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Set up the trigger.
=»| TRIG => _SOURCE
=> __ CH-A
=> _RETURN
=p| ARMHLD | =>  ARM
Set up the marker. -
MKR [=>] FIXX = X FIXED
RIGHT
= X FIXED
LEFT

Using the @ knaob, enclose the rising portion of the pulse.

=>| X MKR => PULSE PAR

=> RISE TIME

X MARKER
= DO ESTIM

In the same way, the pulse fall time and puise width can be measured with the marker.

MKR || e=>i XMKR | => PULSE PAR

FALLTIME  ..... Pulse fall ime
PULSE ... Pulse width measurement
WIDTH

Enclose with the marker, the faliing portion of the signal or the portion where the signal is high.

X MARKER
DO ESTIM
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PULSE PAR

=3 ——————— OFF
: LC  §86.719ksec 3.110 ¥ —_—
3 i .51328msec -211.00M
| Fall i 160. 156usec RISE TIME
- F—_-_P\:" . 'r———-——\‘ E
L S / !
e
)
L !
50 | |
v 1 L L 1 )
0.0 TINE sec 4.0n  RETURM
AWG SN 1010
[(seL_g [ kR val | IR | [ FIxx | FIXY | MkR REF |

Figure 8-6 Pulse Fall Time Measurement

PULSE PAR

R ——— ofF
L 1.98808msec
F AL 3.TESRIWsec
Wtk : RISE TINE
i
/ y
L f 4
i AW FALL TINE
L H
| \1 :
A L
50 | 1
v s L 1 s L " L
n.Q TIME sec 2.0n  RETURN
AYGLs s 10710
{sec g |[ nee val | DESEIEEN | [Fxx [ FIXY | kR REF

Figure 8-7 Pulse Width Measurement




BASIC PANEL KEYS

This chapter describes the functions and setup procedure

of the ||PRESET || , IMODE} , ISETUP|l and || VIEW .
keys. * “
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1. TPRESET] KEY OPERATION

The || PRESET || key is used to allocate MATH functions’ menus.
The MATH functions are classified into the 4 following categories:

@ Ordinary operations
An arithmetic operation is performed on the measured waveform.
For further details, see Chapter 11.

[l Allocation of MATH Functions

A MATH functions allocation is done as is now described:

‘ PRESE‘T“::P MATH |=> MATH MENU  Specifies the MATH menu for ordinary operation.

The specification of one of these Y softmenus, defines the MATH functions

menu, so that, when the || MATH || key is pressed, the displayed menu is
changed.

NOTE
If you press the PRESET“ key during the execution of the self-

diagnosis, after the power is switched, the R9211 is initialized, and
processings start from the initial status. For details about the
initialization, see * W Initialization” in Chapter 3.




2. [[MODE JKEY OPERATION

The different items set with the

MODE |} panel key (measurement mode, calibration, label, date, and

extended function} are described below.

W Selection of the Measurement Mode

To select a measurement mode for the R9211, proceed as follows:

[ ]~ v

=h WAVEFORM Selects the WAVEFORM mode.

J Calibration

MODE ||=>! CAL

SPECTRUM  Selects the SPECTRUM mode.
TIME-FREQ Selects the TIME-FREQ mode.
FRF Selects the FRF mode.

The DC level of the analog input circuit may change with the temperature.
For such situations, the R9211 is equipped with a calibration function.

—s  SINGLE

bC CAL Execution of a "SINGLE DC CAL"

During calibration, the massage “SINGLE DC CAL" is displayed on the
CRT. When the calibration is completed, the message "SINGLE DC CAL ...
end" is displayed.

After switching the RS211 on, or before using the auto range function in the
servo mode, be sure to perform a calibration.



The R9211 can display one label on its CRT. You can enter up to 40
characters per line. -

Each character you must enter by choosing one of those belonging to the
alphabet window.

+ve RIZHI e
¥

¥a . Alphabet window

%EgE:E:]J’tLMUPQR‘SEUMYZ POSITION

abcdefghr 1k tmnopgrs tuviyz

QIIBETED, » -et/= EDIT/ENE
ﬁj:fn[]-a"\c-

87 5¢ £ LKANLE omPr b rbeal
80,0 l | T

y
a0 TIME sec 4.lm e
AV (SIS L

(e ] o [ ] e |

|!:© LABEL |=> DONE milig:.tes the input label and exits the label edition

Enters the label  TLoERT Switches between the 2 available character insertion
edition mode. = —ONOFF__ modes.

DEL CHAR Desletes one character.

DEL LINE Delates one line.

POSITION Switches between the label edition mode and the
EDIT/DISP displacement mode.

L Moves the label edition cursor to the left.

= Moves the labe! editidn cursor to the right.

NOTE

Use the step keys and , the @ knob, and the key to

select a character in the alphabet window.
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@ Label Setting procedure
(1) When you press the | LABEL |key of the X softmenu, you enter the
labe! edition mode. ‘

The label previously edited is then displayed, and under it the iabel
being currently edited is displayed.

=>1 LABEL « Label before edition

<« Label currently being
edited

(2) You must now enter the label characters.
e Select "EDIT" with the “POSITION" key of the Y softmenu.

' POSITION
MODE l=>| LAB =P
T—_I EL M/msp

® |f a label contains unnecessary characters or lines, move the cursor
with the "—" and "«" Y softkeys and press "DEL CHAR" or "DEL
LINE" to delete the unwanted character or line.

|'=:> LABEL |=> DEL CHAR wee RE211 e

s+ R92111 P

DEL LINE X
—" ] T_l 1
i._ Label cursor

=

e Select the character input mode by toggling the "INSERT ON/OFF"
Y softkey.

INSERT ON : insertion mode
E’ LABEL |=> ssiiore OFF: Overwrite mode
e Move the cursor to the character insertion position with the "—" and
""" Y softkeys.

[ MODE J|=>| LageL [=> <=

=

{3) You can change the label display position.
e Select "DISP" with the "POSITION" Y softkey.

POSITION
“ MODE Il*=> LABEL = EDITA #++ 9211 wan

wek RO211 L2 ]

e Change the label position with the step keys ( @ and @ ).
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(4) Label Validation
e You validate a labe! with the “DONE" Y softkey.

=> LABEL |=> DONE

You cannot exit from the label edition mode before pressing this key.

] Calendar’s Setting
You can set the calendar provided in the R9211.

=¢> DATE |=> YEAR Sets the year.

MONTH Sets the month.

DAY Sets the day.
HOUR Sets the hours.
MINUTE  Sets the minutes.
SECOND  Sets the seconds.

To set any of these you must use the numeric keys and the |[ ENT | key.

The provided calendar is displayed at the right area of the label.

B Extended Functions’ Setting

@ Buzzer's Control
You can control whether and when the buzzer should sound.

BUZZER BUZZER Controls whether the buzzer should
EXTEND (ON) M/OFF sound.

WARNING Controls when the buzzer should sound
if ever it was allowed to sound with the
former setting.

® When the BUZZER is set to ON, both “setting” sound and “warning”
sound are allowed.(the "setting” sound means the sound issued after
each key is pressed, the “waming” sound is the sound issued when
S0mMe error occurs).

e When the BUZZER is set to OFF, nelther "setting” sound nor “warning"
sound is allowed.

— When BUZZER is set to ON —

® When WARNING is set to YES, only the "warning” sound is allowed. -

e When WARNING is set to NO, both "setting” and "waming” sounds are
allowed.

The name in parentheses on the BUZZER Y softkey indicates the buzzer
state.

(ON) is displayed when BUZZER is set to ON. (OFF) is displayed when
BUZZER is set to OFF. (WARNING) is displayed when WARNING is set to
YES.
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@ Automatic setting of the display (Trace-on-start function)

When an analysis process such as averaging is performed, the R8211 can
automatically change the display format to a format decided in the advance.
You can control this “trace-on-start” function. -

=> | EXTEND |=>

MODE |

TRACEOnST
ON/OFF

Controls the trace-on-start
function.

e When the “START" key is pressed to start an analysis process, while
“trace-on-start” is on, the display format automatically becomes the

predetermined display format.

Table 9-1 lists the predetermined display formats. - :
e When TRACEonST is set to OFF, the display format is not automatically
modified when the "START" key is pressed to start an analysis.

Table 81 Predetermined Display Formats (Only Set when TRACEonST is Set to ON)

Automatically set display formats

MODE FUNC First screen Second screen (muitiscreen)
WAVEFORM | TIME Average time waveform of CH-A Average time waveform of CH-B
AUTOCORR Average auto-correlation function of CH-A Average auto-corelation function of CH-B
CROSS-CORR Average cross-correlation function —_
HISTOGRAM Average amplitude probability density of CH-A | Average amplitude probabifity density of CH-B
SPECTRUM/ | POWER SPECT | Average power spectrum of GH-A Average power spectrum of CH-B
TIME-FREQ CROSS SPECT Average cross spectrum -_
COMPLEX SPECT | Average complex spectrum of CH-A Average complex spectrum of CH-B
FRF FRF FRF (aways in the dual mode) Coherence function

{always in the dual mode)

@ Instantaneous data automatically set display format (monitor X

function)

NOTE

The monitor X function is only avar!able in the FRF modes.

The R9211 can monitor the instantaneous input data during FRF
measurement (in the FRF mode). When a FRF is measured, the
+MONITOR function (display function) is used to change the first or second
screen display to the display of the instantaneous input data. Specify
whether the time data or the frequency data are to be displayed on this

instantanecus data screen.

(cf. the expianation of the "VIEW" menu.)

EXTEND | =>

MODE lﬁ)

MONITOR
TIMFREQ

Specify the type of data to
be displayed with the
+ MONITOR function.
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Bl A Look at the MODE Menu

e When MONITOR is set to TIM, instantaneous time data are displayed on

the instantaneous data screen.

* When MONITOR is set to FREQ, instantaneous frequency data are

displayed on the instantansous data screen.

As for the relationship between the position of the instantaneous data
screen, and the number of screens, see "} Monitor Function” in Chapter 5.

Rg211 Series Menu List (MODE)

MEAS CAL LABEL DATE EXTEND
WAVEFORM DONE YEAR BUZZER
90 (ON) 1
SPECTRUM  SINGLE INSERT MONTH BUZZER
DC CAL ON/OFF 6 ON/OFF
TIME-FREQ DEL CHAR DAY TRACEonST WARNING <
24 ON/OFF YES/NO
FRF DEL LINE HOUR MONITOR X.t
17 TIMFREQ
POSITION  MINUTE
EDITDISP 16
SECOND
= 53
RETURN
=>

*1 This key is displayed in the FRF mode.
+2 This key is displayed when BUZZER is set to ON.
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This section explains the functions (parameters set for a measurement) of the || SETUP | panel key.

l Measurement Functions and Active Channel Selections

X softkey "FUNC" enables to select a measurement function and to specify
which channels) will be active.

@ Seclection of a measurement function
in the RS211, according to the measurement mode, you can choose several

measurement functions:

Mode

Selectable functions

WAVEFORM

TIME (Time)

AUTOCORR (Autocorrelation function)
CROSS-CORR (Cross-correlation function)
HISTOGRAM (Histogram)

SPECTRUM
TIME-FREQ

POWER SPECT (Power spectrum)
CROSS SPECT (Cross spectrum)
COMPLEX SPECT (Complex spectrum)

FRF

FRF (Frequency Response Function)

After the selection of a measurement mode, to select a measurement
function, proceed as is now described:

SETUP ||=>| FUNC

Functions menu ;
dependent on the Select a function by

measurement mode  Pressing its key.

Example : Menu displayed in the SPECTRUM mode

POWER
SPECT

CROSS

SPECT

COMPLEX
SPECT
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@ Specification of the active channel(s)
In the R9211, you can specify that 1 channel only is active or that both
channels are active.

ACTIVE CH Displays the active channet specification menu. Inside

SETUP jil=>| FUNC |==> (CH-A&B) _'l the parentheses is indicated the channel(s) currently

active.
|—> CH-A&B Specifies that both channels are active.
CH-A Specifies that channel A only is active.
CH-B Specifies that channel B only is active.

@ Choosing the digital input mode
If your analyzer is equipped with option 11 {implemented in ali R9211C), 16-
bit digital input are possible, however only through channe! A.

[ ppe——— DIGITAL in Switches channel A’s input mode between digitat and
 SETUP ||=>{ FUNC ChA/OFE analog.

For details about digital inputs, see Chapter 14.

l Setting of the Numbers of Samples and Lines

X softkey RANGE, enables to set the sampling frequency and the number of
data to be acquired.

@ Setting of the sampling interval

Data sampling is performed according to the RS211 internal clock. The
setting of the sampling interval differs from one mode to angther: in the
waveform you must specify a "sampling rate”, while in every other mode
you must specify a “sampling frequency”. The sampling frequency can be
chosen between 10mHz and 100kHz (By steps of 1, 2 or 5). The sampling
rate corresponds to 1/(sampling frequency X 2.56), and must be set
accordingly.

The antialiasing filter is set according to the sampling interval.
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Table -2 Correspondence Between the Sampling
Frequency and the Sampling Rate

Sampling Sampling rate Sampling Sampling rate
frequency frequency
10mHz 39.1 sec 50 Hz 7.81msec
20mHz 19.5 sec 100 Hz 3.91msec
50mHz 7.81 sec 200 Hz 1.88msec
100mHz 3.81 sec 500 Hz 781 psec
200mHz 1.95 sec 1kHz 391 usec
500mHz 78imsec |- 2kHz 195 usec
1 Hz 391mesc 5kHz 78.1 usec
2 Hz 195msec 10kHz 39.1 usec
5 Hz 78.1msec 20kHz 19.5 usec
10 Hz 39.1msec 50kHz 7.81 usec
20 Hz 18.5msec 100kHz 3.91 psec

O Setting of the sampling rate (in the WAVEFORM mode)

SAMPL RAT Sets the sampling rate. The value of the sampling
RANGE | = 3.914s6C rate must be specified with the step keys.

O Setting of the sampling frequency (in the SPECTRUM/TIME-
FREQ/FRF modes)

FREQ RNG+ Sets the sampling frequency. The value of the
RANGE |=»> 100 kHz sampling frequency can be specified with the step
— keys, the knob or the numeric keys.
NOTE

The * mark is displayed while an analysis starting at frequency 0 is

being performed. It is not displayed during a zoom analysis. (See the

explanations about the starting and ending frequencies specification.)

About the numeric keys

& If a value not listed in Table 9-2 is input with the numeric keys, the
closest value listed in this table is set instead. .

e Specilfy the unit of a value input with the numeric keys with the unit
Y softkeys.

kHz kHz the unit becomes kiloHertz,
Hz Hz the unit becomes Hertz.

mHz mHz the unit becomes milliHertz.
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if the key is pressed immediately after a value is input, the unit by
default kHz.

Zero start analysis : The analysis is executed from OHz to the specified
maximum frequency.

Zoom analysis : The analysis is executed from a specified starting
frequency to a specified ending frequency, thus
enhanging the frequency resolution.

@ Selection of the sampling clock source
With the R9211, either the internal clock or an external clock can act as
sampling clocks. B

O WAVEFORM mode

SAMPL CLK  Switches between internal

SETUP ||=>1 RANGE |=>  wer/xT  and external sampling clocks.

O SPECTRUM/TIME-FREQ/FRF mode

f RESOLN Enters the freguency
SETUP jil=> | RANGE (LN f) resolution menu.
{

SAMPL CLK  Switches between internal
PIEXT  and external sampling clocks.

When you select an external clock, you must input this external clock signal
to the analyzer through the BNC connector, named "INPUT SMPLG CLK",
at the rear panel of the analyzer.

NOTE
If an external clock is selected, the antialiasing filter and display
annotations are set according to the sampling interval.

@ Setting of the numbers of analysis lines and samples

Table 9-3 lists the relationship between the frequency data and time data.
(The number of frequency lines is effective only in the linear resolution
analysis mode.)
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Table 9-3 Relaticnship Between the Frequency
Data and the Time Data

Number of time samples | Number of frequency lines

8192 3200

4086 1600

2048 800

1024 400

512 200

256 100

128 50

B4 25

O WAVEFORM mode

The number of samples is specified by setting the value of FRAME TiM
{frame time).

FRAME TIM
1024 spl

Sets the number of

SETUP ||=>| RANGE [=>
samples.

Use the step keys for this setting.
The maximum number of sampies is 4096. {(When only one channel is
active, the maximum number of samples is 8192.)

O SPECTRUM/TIME-FREQ/FRF mode
The number of lines is specified by setting the value of "LINE/SPN*
(Line per span). '

f RESOLN
SETUP ||l==| ranGE |=> Enters_the frequency
{LIN f) resolution menu.
1)
LINE/SPN Specifies the number of
400 fine lines.

Use the step keys, the knab, or the numeric keys for this setting.
The maximum nurnber of lines which can be specified depends on the
~selected mode (Table 9-4}.
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Eaia

Table 9-4 Maximum Numbers of Lines (linear

resolution)

Maode 1 active channel ~ | 2 active channels
SPECTRUM 3200 line 1600 line
TIME-FREQ 800 line 800 line
FRF — 800 line

@ Setting of the analysis resolution (linear resolution, logarithmic, or
octave analysis)

The R9211 can perform three types of analysis: linear resolution, logarithmic

resolution, and octave analysis (only when the POWER SPECT function is

selected).

f RESOLN Enters the frequency resolution menu.
RANGE |=> {LIN ) inside the parentheses is indicated the frequency
resolution type currently in use.
I—> LIN f Selects the linear frequency analysis.
LOG f Selects the logarithmic frequency analysis.
1/3 OCT Selects the 1/3 octave analysis.
111 OCT Selects the 1/1 octave analysis.

O Setting the number of decades for the logarithmic or the octave
analysis

For a logarithmic analysis, or an octave analysis, the frequency range for the

analysis is determined by the number of decades.

f RESOLN Enters the frequency resolution menu.
RANGE | = (LOG 1) inside the parentheses is indicated the frequency
—l_ resolution type currently in use.
DECADE Specify the number of decades.
2 decade

Use the numeric keys or the step keys to enter the number of decades.
Table 9-5 summarizes the relationships between the analyzer types and the
maximum number of decades.
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Table 8-5 Maximum Number of Decades

RO211AE R9211A+ OPT10 or 11

2 decades 3 decades
(3 decades when only 1channe! is active.)

@ Setting of the number of histogram points {only when the
HISTOGRAM function is used)

Set the resolution {(number of histogram points) of the hlstogram (probability

density function).

The number of histogram points is specified, usmg the step keys, the knob

or the numeric keys. It is defined as a nth power of 2, and cannot exceed

2048 bin.-

[ HIST POIN  specifies the number of
= p
SETUP ||=>| RANGE 256bin  histogram points.

@ Setting of the start and the stop frequencies (when the zoom
analysis function is used)
{R9211A)
When a zoom analysis is performed, a start frequency and a stop frequency
must be specified to define the domain over which the zoom analysis will be
performed.

SETUP [|=>| RANGE = START f + Sets the start frequency.

0.0kHz
STOPt Sets the stop frequency.
100kHz

The starting and ending frequencies are set as the maximum frequency of
the frequency range (zero start analysis) is set : with the numeric keys, the
knob or with the step keys. (cf.frequency range’s setting)

NOTE
The * mark is displayed for a zoom analysis. (It is not displayed for a
zero Start analysis.)

lfthe START f key is pressed in a mode other than the servo mode, the
zoom function is selected. If you press the START f key by mistake, press

the FREQ RNG key to select the zero start analysis mode again.
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I Setting of the Input Sensitivity

SENS

SENS

X softkey SENS is used to set the input sensitivity.

@ Manual setting of the input sensitivity range

In this case, you directly set the measurement sensitivity range.The
sensitivity takes its value between —60dBV and +30dBV (1dBV/step). This
parameter is set with ten keys/knob/step key.

CHA Switches to the manual setting mode of the input
AUTOAXEN  sensitivity of channel A.
SET CH-A Set the sensitivity range of channet A.
+30dB
CHB Switches to the manual setting mode of the input
AUTOMIEN  sensitivity of channel B.
SET CH-B Set the sensitivity range of channel B.
+30dB

‘@ Automatic setting of the input sensitivity range

By automatic setting of the input sensitivity range, we mean that the input
sensitivity range is automatically evaluated and set according to the input
signal. The R9211 analyzer is provided with two automatic setting methods
for the input sensitivity range: with the UP & D (up and down) method, the
sensitivity range follows the variations of the signal amplitude, that is to say
that when the signal amplitude increases, the input sensitivity range also
increases, and when the signal amplitude decreases, the input sensitivity
also decreases. With the UP method, only the increases of amplitude are
followed by the input sensitivity range: when the signal amplitude decreases,
the sensitivity range is not modified.

Switches to the automatic setting mode of the input
sensitivity range of channel A.

Enables the selection of the automatic setting method
for channel A and displays the current range value.
Switches to the automatic setting mode of the input
sensitivity range of channei B.

Enables the selection of the automatic setting method
for channel B, and displays the current range value.

NOTE
Before using the automatic range setting function, be sure to calibrate

the analyzer.

(See section 2. | MODE II key in this chapter.)
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[l Setting of the Signal Input Block

SETUP |

=

INPUT

SETUP |

=

INPUT

X softkey "input” enables the setting of the input block.

You must select one of the channel, and once this has been done you will
be able to set up the selected channel input block.

Channel selection method

- CHANNEL Selects the channel whose
ET P " . . -
[SETUP J=>| INPUT |=> s input block s o be setup.

@ Setting of the input coupling
In tor the R9211, either AC or DC input coupling can be set.

[Eompmm—— COUPLING Switches between AC and
SETUP jl=>| INPUT |=> BE/DC DC input coupling.

@ Setting of the input connectors status

in order to enable differential inputs, both channels of the R9211 are
equipped with a positive and a negative input connectors. Both of these
connectors can independently set to the ground (GND) or set to receive a
signal {IN}.

+INPUT Sets the + input connector to receive signals (IN) or to
HWGND be grounded {GND).
—INPUT Sets the — input connectar to receive signals (IN) or

HK/GND to be grounded (GND).

@ Setting of the antialiasing filter
In the R9211, an antialiasing filter is automatically set according to the
frequency range to prevent spectrum aliasing. You can also cancel this
setting.
FILTER
HON/OFF

Switches on{/off) the antialiasing filter.

NOTE :
Be sure to switch this filter on before spectrum analysis.
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[

=> INPUT

@ Setting of the power supply for accelerometers provided with an
internal amplifier

The RS211 has a power supply unit for accelerometers provided with an

internal amplifier. -

You can switch on{/off) this power supply unit.

ICP Switches on{/off) the power supply unit for
ON/GEE accelerometers provided with an internal amplifier.
The accelerometer must be connected to the +
connector of the selected channel.

@ Generation of a test signal
The R9211 can generate a test signal to test itself. -

— TEST When ON is selected, a test
ON/GEE signal is generated.

SETUP [[=>| INPUT

The test signal is a 8% redtangular wave.

Example : In the range of 20kHz, the test signal value can be calculated
as the following format.

20 %108 x 0,08 = 1.6kHz
8%

frequency range (20kHz)
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[ Setting of the Trigger

X softkey "TRIG" enables the setting of the conditions of synchronized _
inputs. The actual execution and start of triggering operation are controlled
in X softmenu "ARM/HLD".

@ Selection of the trigger signal

In the R8211, the trigger signal {that is to say the synchronization signal)
may be either the signal input to channel A, or that input to channel B, or
even an external TTL signal.

] SOURCE Enters the menu that enables the specification of the
---—-SE-I..___UP .‘=$ TRIG {CH-A) trigger signal origin. The currently specified signal
- origin is indicated inside the parentheses.
L CH-A Selects channel A as trigger signal source.
CH-B Selects channel B as trigger signal source.
EXT Selects an external source as trigger signal source.

When the trigger signal source is external, the trigger signal is a TTL-level
signal and the trigger and the rising edge of the signal.

@ Setting of the triggering conditions
In the R9211, there are four trigger types (plus the external trigger).

(1) +SLOPE trigger
The trigger event corresponds to the
rising edge of the frigger signal.
(+) is displayed on the menu.

(2) —SLOPE trigger
The trigger event corresponds 1o the
falling edge of the trigger signat.
(=) is displayed on the menu.

(3) Bi-SLOPE INSIDE trigger '
The trigger event corresponds to the 1 """"""""""""

enter of the trigger signal into a
determlned domajn- ........................:f:
(Bl, IN) is displayed on the menu.
(4) BI-SLOPE QUTSIDE trigger
The trigger event corresponds to the _F

exit of the trigger signal from a
determined domain. 1
(Bl, OUT) is displayed on the menu.
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TRIG

The trigger setting procedure is the following one:

SLOPE
=
)

—SLOPE

—~>» +SLOPE

BI-SLOPE

INSIDE

BI-SLOPE
OUTSIDE

Enters the menu that enables you to choose a type
of trigger. :

The current trigger type is indicated within the
parentheses.

Triggers when the synchronization signal’s slope is
ogitive.
riggers when the synchronization signal’s slope is
negative.
Triggers when the synchronization signal enters a
specific domain.

Triggers when the synchronization signal exits a
specific domain.

@ Specification of a trigger level (+ SLOPE types)
The trigger level can be set with a resolution of 1/256 of the maximum input
voltage for the input sensitivity range (Table 4-4).

SETUP {|=>

TRIG

LEVEL Defines the trigger level with
0.1V the numeric keys.

@ Specification of the hysteresis width (+ SLOPE types)

The hysteresis width is the margin defined to prevent triggering errors
caused by very low noise. It can be set with the numeric keys with a
resotution of 1/256 of the maximum input voltage in the input sensitivity
range (Table 4-4).

In the case of a +SLOPE trigger

Trigger level —
Hysteresis width

In the case of a —SLOPE trigger

Hysteresis width

Trigger level

-

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

Not triggered Triggered

Not triggered Triggered
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HISTERES! Defines the hysteresis width

SETUP [[=>| TRIG 0.1V with the numeric keys.

@ Specification of a BI-SLOPE domain (BI-SLOPE types)

A BI-SLOPE domain is defined by its upper and lower limits these limits can
be set with a resolution of 1/256 of the maximum input voltage for the input
sensitivity range.

Sets the er limit of the Bl-
SETUP |=>| TRiG LEVEL (UF) T OPE et domann.

0.5V SLOPE trigger domain.
LEVEL (LW) Sets.the lower limit of the. Bi-
0.5V -SLOPE trigger domain.

Use the numeric keys for the above setting.

CAUTION !
When an external trigger is used, the above level settings are ignored.
The external trigger level is fixed. '

@ Setting of the trigger delay

It corresponds the time delay from the trigger to the data acquisition time.
The trigger delay is represented by a positive or a negative vaiue. When
you are interested in data taking place before the trigger event, the trigger
delay must be negative.

Example : When the analysis frequency range is equal to 100kHz, the
resolution is equal to 400 lines, and the trigger delay is equal
to 18ms

| AN

e

t ’I Analyzed data T

Trigger event HOLD

Beginning of data acquisition

Time lapsed Trigger delay Frame time
afier the time
trigger event 0 (16msec) 16msec {4msec) 20msec
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Iif you want the trigger event time to appear at the middle of the screen then
the vaiue you will specify as trigger delay must be equal to—1/2 frame time.

Example : If the analysis frequency range is equal to 100Mz and the

frequency resolution is 400iines {frame time =4 ms) is equal to
400lines, set —2ms as the trigger delay.

|

*Trigger delay

(—2ms) Trigger event

T Frame time (4ms) T

The setting procedure of the trigger delay is the following one :

_ DELAY Enters the menu that enables you to specify trigger
SETUP jl=>| TRIG |=> .4 icac delay value. Also indicates the current value of the
— trigger delay.
DELAY Sets the trigger delay value. To enter the value of the

delay use the numeric keys, then press the appropriate

—10USeC it key (pressing a unit key validates the setting).
sec
msec Unit keys for the trigger delay.
usec

@ Trigger Position Marker

The point at which the arm trigger use a trigger is displayed with the
Marker(4 ).

Therefore, the following case is not displayed.

e When the trigger point before fetching data is used. (out of arm length)
e When input data from the floopy disk.

aoe RR21L = 91927 13:14:1p SOURCE
2.0 B — — (CH-4)

r—c—

4 SUPE
(*)

LEVEL
L . 4 397.Tamv
.
8 | . | HYSTERESI
500n ‘\ 22.09e¥
Mw | ~, B

_ NS

-2.C
v . L - L I L L .
6.0 TIME sec 40m
IUAVE: SETUP] AYGASUR; 070

[ fmc | raaGE | seNS | IneuT | IO ARM/HLO [ NEXT
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@ Setting of the arm length (in the TIME-FREQ mode)

In any other modes than the TIME-FREQ mode, the size of the data you can
synchronously acquire is limited to the frame. In the TIME-FREQ mode, you
can define the size of the data you want to synchronously acquire. -
Specify this size of data (8K) with as a nth power of 2 minimum.

{For further details, see Table 9-6.)

Using the step keys, the knob, or the numeric keys, set the arm length in
the fallowing way:

SETUP ([=>t TRIG

ARM LEN

Sets the arm length. The current value is
64 K displayed{the unit is number of samples).

(O Data displayed after triggering

After triggering (hold state), the last frame of the input data buffer is
displayed. To display all acquired data (arm length), use the DATA VIEW
functions. (About the DATA VIEW functions, see "@ VIEW STEP" in
" How to Display Various Data" in Chapter 8.)

Displayed data

!

e t——

Oid data

Frame time T
Input buffer ————
(arm length) New data

Table 9-6 Arm Length Range

Model Optional memory Minimum arm length Maximum arm length
64K samples/CH
None (standard) (128K samples/CH if one channel only is active)
R9211AE | Option 10 or 11 8K samples/CH | 212K samples/CH

Option 10 + Option 11
{R9211A only)

(1M samples/CH if one channel only is active)

1M sampies/CH
(2M samples/CH if one channe! only is active)
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[ Setting of a Data Acquisition Mode
’ The R9211 is provided with four data input modes.

(1) FREE RUN
The data are all the time input at the specified sampling interval.
(2) ARM
The data acquisition stops when the acquired data satisfy the specified
trigger conditions. The data do not change until this mode is canceled.
(3) AUTO ARM
The operations of the ARM mode are automatically repeated when ever
the trigger is activated.
(4) HOLD
The data acquisition stops.

AUTO ARM  Carries out auto arm

SETUP ||=>|ARM/HLD {=> operations.

ARM Carries out arm operations.

HOLD Carries out hold operations.

FREE RUN Carries out free run
operations.

B Selection of a Window

X softkeys |WEIGHT{and |(LAG WND{enable the selection of a window
which can be multiplied with the data. For this purpose, you have access 10
the |LAG WND| menu in the "WAVEFORM" mode, and to the "WEIGHT"

menu in any other modes. Besides, the |WEIGHT | menu, enables the

selection of frequency data weights.

@ Windows’ types
The R9211 is provided with the windows listed in Table 9-7.
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Table 3-7 Windows’ Types

Window

Advantages Drawbacks Application domain
Rectangular window | ® Does not modify the energy of the ® Presents a poor level accuracy. ® |s optimum for the analysis
(RECT) sampled data during the frame time. & Generates discontinuities on a of transient signal and of
* Presents the frequency resolution. periodic continuous. impulse signals.
HANNING e Does not generate any discontinuities | ® Presents a frequency resolution ® Is generally used for
on a periodic continuous signals. lower than that of the rectanguiar observing continuous
waveform window. waveforms.
* Presents a relatively poor fevel ® Enables spectrum analysis
accuracy. up to 70dB.
FLAT-PASS * Presents the best amplitude accuracy. | e Presents a poor frequency # |5 effective for harmonics
resolution. analyses.
MINIMUM ® Presents an excellent side band shape. | ® Presents not as good a frequency | @ Is efiective for observing
* Presents a better freguency resolution resolution as the HANNING smail adjacent spectrum
than the FLAT-PASS window. window. lines (g.g., notches).
e Presents a higher amplitude accuracy | ® Presents a lower amplitude ® Enables spectrum analysis
than the HANNING window. accuracy than the FLAT-PASS beyond 70dB.
window.
FORCE/RESPONSE | & For input signals such as an impulse ® Since the weight is ime dependent, | ® Used to analyze signals

waveform, a time dependent weight is
applied.

¢ Perturbations {nfiuence outside the
specified time range are ignored. (FORC)

this weight is not suitabie for

analyses of continuous waveforms.

damped with the time.

@ Setting of a window
The window setting procedure is the following one:

(O In a mode other than the WAVEFORM mode.

SETUP ] =

WEIGHT

MINIMUM

HANNING
FLAT-PASS
RECT

FORCE/
RESPONSE

Sets a minimum window.
Sets a hanning window.
Sets a fiat-pass window.

Sets a rectangular window.

Enters the setting menu for
forcefresponse windows.
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ADVICE

[seTuP =

O In the Waveform mode

STATIONAR

SETUP ||=>|LAG WND | => . Sets a hanning window.

(HANN)

TRANSIENT

(RECT) Sets a rectangular window.

@ Setting of the force/response windows
To use the FORCE/RESPONSE windows, the following procedure must be

followed:

{1) The data upon which the force/response wmdows are to be applied

must be selected.

(2) Either the FORCE or the RESPONSE window must be selected.

(3) START TIM :

{4) STOP TIM
(5) DAMPING

() Weight view :

The starting time of the FORCE(RESPONSE) windows
is specified.

: The ending time of the FORCE window is specified.

: The damping value of the RESPONSE window is
specified.

Determine whether the time data are to be displayed
after or before the -application of the FORCE/
RESPONSE windows.

All of these are set through the following menu:

FORCE/

WEIGHT |==>  oespoNcE

LSET CH

SET WND
FORC/RESP

START TIM
2 msec

STOP TiM

10 msec
DAMPING
2 sec

VIEW SW -
RECTER

Enters the FORCE/RESPONSE windows setting
menu.

Selects the channel whose data are to be muitiplied
by a FORCE(RESPONSE) window.

Selects the FORCE(RESPONSE) window.
Sets the starting time.
Sets the ending time.

Sets a damping vaiue for the RESPONSE function.

Displays the time data multiplied by the
FORCE(RESPONSE) window. (When "RECT" is
selected the time data is displayed without the
FORCE(RESPONSE) window being applied to &.)

To enter those value, use the numeric keys, the knob, or the step key.

The response window is defined, from the starting time, as the following function of
time t : e—{tdamping factor),
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@® Weighting of the frequency domain data
In the R9211, the frequency domain data (power spectrum) can be
muitiplied by 2 weighted (except in the WAVEFORM modes).

——— WEIGHT (f) Enters frequency domain data weights’ menu.
LSETUP [j=>|WEIGHT (OFF) The currently set weight is indicated inside the
parentheses.

Lo

Invalidates the frequency domain data weighting.

AWGT Selects the weight A (audio weight).

B WGT Selects the weight B. _

CWGT Selects the weight C.

C-MES WGT Selects the weight C-message.
REFERENCE!

Regarding these weights characteristics, see "ll Audio Weights
Characteristics™ in Appendix "2. Glossary” page A-19 & A-20.

Il Setup of an Averaging Process

With X softkey "AVG" you setup an averaging process. You control the

execution of such a process with panel keys | START “ and || STOP || .

@ Averaged Data
What data will be averaged depends on the measurement function you have
selected.

Table 9-8 Measurement Functions and Averaged Data

FUNCTION Averaged data FUNCTION Averaged data
TIME Time data POWER SPECTRUM Power spectrum
AUTOCORR Autocorrelation function CROSS-SPECTRUM Cross-spectrum
CROSS-CORR | Cross-correlation function COMPLEX SPECTRUM | Complex spectrum
HISTOGRAM Probability density function FRF Power spectrum

Cross spectrum
FRF, COH
Impulse response
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@ Selection of an averaging method
Use the foliowing menu to select the averaging method:

SE0r o[ AU0 Jmo o o amrenty soiocied method is miatod inside
_'""'“"'"“‘——l the parentheses.
l—’ SuM Selects the arithmetic averaging method.
EXP Selects the exponential averaging method.
PEAK Selects the peak hold averaging method.
Sus Selects the subtraction averaging method.

O Relationships between averaging methods and measurement
functions

Some averaging methods cannot be used depending on the selected

measurement function.

Table 9-9 indicates which averaging methods you can use for each

measurement function.

Table 9-9 Available Averaging Method for Each Measurement Functions

Measurement TIME | AUTOCORR HIST | POWER SPECTRUM FRF FRF
function CROSS-CORR CROSS-SPECTRUM
COMPLEX SPECTRUM

Average method | SUM [ SUM, EXP SUM | SUM, EXP, PEAK, SUB | SUM, EXP, PEAK | SUM

O Mathematical definition of each averaging methods:
(j : number of averages, X; : ith instantaneous value,
A;: jth average)

(1) SUM )
]

Ai=(2 1><i) i
{2) EXP

A=(1-1K) XA _1 +X /K k: Weighting factor

: (You specify it by setting the
number of averages)

(3) PEAK

Aj=MAX (Aj_1, X)
(4) suB

A=A_1-Xk k: Is the specified number of
- averages
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@ Setting of the number of averages
The number of averages can be chosen between 1 and 32767.

SETUP |

SETUP |

TseTUP

AVG NO Enables the setting of the number of averages.
AVG 32 The displayed number corresponds to currently set
number of averages.
You can use the numeric keys or the knob or the step keys for this setting.
@ Setting of the weighting factor of the exponential averaging
method
You must use the "AVG NO" key to set the weighting factor of the
exponential averaging method. .
AVGE NO Sets the weighting factor of the exponential averaging
AVG 32 method. You can use the numeric keys, the knob, or
the step keys for this setting.
@ Setting of the maximum number of averages of the exponential
averaging method.
You must set a maximum number of averages which must not be exceeded
in the exponential averaging method.
LIMIT NO Set the maximum number of averages for the
AVG 2000 exponential averaging method. You can use the numeric
keys the knob or the step keys for this setting.
@ Selecting an averaging process
There are three types of averaging processes:
NORMAL : Each data frame is averaged and displayed (Intermediate
results dispiay).
FAST : The first data and the iast data (result data) only are displayed.
+1 AVG : Averaging is performed each time the | STOP/C | key is
pressed. To abort this process execution, press the STOP +1
key. -
To select an averaging process proceed as follows:
PROCESS Eniers the averaging process selection menu.
AVG (NORMAL) The current process is indicated inside the
- parentheses.
L’ NORMAL Selects the "NORMAL" process.
FAST Selects the "FAST" process.
+1 AVG Selects the ” +1 AVG™ process.

STOP +1 Aborts the " +1 AVG" process.
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@ Averaging of overloaded data

When the acquired data overloads the input block of the analyzer, if these
data are used for the averaging process, the result may prove incorrect.
With the R9211, you can decide not to take into account these over loading
data, for the averaging process.

=>| AVG

REJECT Selects whether to exclude the overloading data from the

$/OFF  averaging process.

=>| AVG

When REJECT is set to ON, the overloading input data are not averaged.
When REJECT is set to OFF, the overloading input data are averaged.

@ Control of the averaging of overlapped data

Data are acquired each time the R9211 performs an internal process.

1f the internal between 2 time series acquisition is shorter than the frame
time, the input data can overlap.

512 o

Overlap

For the R9211, you can specify an overlap ratio as follows:

QOVERLAP Enters the overlap ratio specification menu.
(MAX %) The current overlap ratio is indicated inside the

parentheses.
L 0%

=>

Averages without overiapping the data.

50 %
° Averages data overlapped by 50% of the frame time.
75 % .
Averages data overiapped by 75% of the frame time.
MAX % Averages data overlapped as much as possible

considering the processing and data acquisition
constraints.
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With the R9211, you can choose either VIt, Vrms, or EU, as unit, depending
on the data. '

@ How to express the data in EU (Engineering Unit)
An Engineering Unit setting takes affect on one channel.
[Time waveform]
1V=x" EU or 0dBV =y dBEU
[Spectrum waveform]
1Vrms =x’ EU or 0dBVrms =y’ dBEU _ _ )
Besides you can assign a name to an Engineering Unit. This name is "EU"
by default. k must be composed of at most 2 characters.

The setting procedure is the foliowing one:
(1) First you must select the channel on which the EU is to be effective.

UNIT

=> SELECTCH => CH-A Sets channel A.

(*)

CH-B Sets channel B.

Sets the unit label to be displayed on the
CROSS CROSS data screen.

NOTE

(*) indicates that the | next | key must be pressed if this menu is not
displayed.

{2} Setting of the scaling correspondence factor (i.e. a number to be
multiplied to the internal data). However, you cannct define a
correspondence factor when you have selected "CROSS" in (1) .

You will consider either one of the following equations depending on the

type of data displayed along the Y-axis currently selected with the|SEL
key.

Logarithmic data (dB Mag) : 0 dBV (rms) = y dBEU
Linear data (Mag) : 1V (rms) = x EU

(@
(b)
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(a) Engineering Unit definition procedure when the data displayed along the
Y-axis are logarithmic data expressed in dBMag:
A:VALUE
SETUP |i=>| UNIT 40.000dBEU
20 => | ENT
AVALUE In this case, 0dBVrms corresponds to 20dBEU on
20.000dBEU  channel A.
{b) Procedure for transforming logarithmic data (dBMag) into linear data
(Mag):
=2 | COORD |=> MAG Transforms dBMag into Mag.
[ AVALUE ) _ .
SETUP “=P UNIT 10.00EU Switches dBEU display to EU display.
(3) Definition Procedure for 2 unit label. Note that you must use a singte
screen configuration.
A: UNIT A table of characters to be used for the unit name
ETUP
SETUP jj=>] UNIT EU edition is displayed on the screen.
= RO211 ok S | h f h ith
0.0 [ — - elect the first character wit
R - ] the knob or @ or E}] key,
1 oas | 1
DEL OWR then press the [|ENT |i key.
- ———  Select the second character in
abg |

ABCDEFGHIJKLMNOPQRSTUVUXYZ
abedefghs jk kRrRopqr s tuviocz
0173456789, » ~+k/=

e a7

Q
752 IO 0ANUE oxPO TV POAL

the same manner, then press the

7 key.
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=> DEL CHAR rl:]rgtsaskzls key to delete a character you entered by

=> DONE Validates the Engineering-unit setting.

NOTE

The Engineering Unit label can be composed of two characters
maximum. If 3 or more characters were input, only the first two
characters would be taken into accoumt.

(4) Selection of the engineering unit.

UNIT |= EUorVit = EU Displays in Engineering Unit (EU).

Vmms  Displays in Vrms.

Vit Displays in Vit.

e RO2T1 ih
20.0

B
|
4 |

vit

Gaa
dag T

B2l 3 L : L

) 5 .
125.0 FREQUENCY Hz 50.0k  RETURN
AVGER: G0

(e | e | e | _coee | [ e |

(5) Complementary information :
Table 9-10 explains through examples, depending on each data, which
channel’s correspondence factor will be used and which channel’s unit label
will be displayed.
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Table 8-10 Data and Unit Labels

Data | Scaling factor Unit labe!
Xa A Label for channel A
Sb B Label for channel B
Gaa AxA Label for channel A R
Gab AsB Label for “"CROSS channel”
Hab B/A Labei for “CROSS channel”

#1 Since a power spectrum is considered, the scaling
factor is squared.

A: Scaling factor set for channet A

B: Scaling factor set for channel B

NOTE

In the case of MATH’s results, the channel whose Engineering Unit is
used is the channel of the data specified as operand, while in the
case of T-F analysis results, it is the channel of the trace data.

@ Displaying power spectrum density
The procedure for displaying power spectrum density is as follows:

PSD
{OR/OFF

SETUP [l==>{ UNIT |=>
(*)

Digplays a PSD.

NOTE
(+) indicates that the | NEXT | key is to be pressed if this menu is not
displayed.
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[l Sectting of the interchannel Delay

You can define the time delay between the input channels (taking channel B
as the reference)

SETUP |l=>| NEXT

=p |ChDELAY | = Switches between on and off.

ICH DELAY

ICH DELAY  Pross this key to select ON (When selected, ON is
E8/OFF displayed in inverse mode).

DELAY T

This menu is dispiayed when ICH DELAY is ON.
G msec

Use the @ knob, the @ and @ keys, or the numeric keys and the

key for the above setting.

NOTE

1. The unit of the time delay depends on the time range.

2. The following resiriction is piaced on the time delay:

If X= Input buffer size/One frame size + Frame time — Frame time
then, the specified delay must belong to the interval [-X; X].

3. An interchannel delay cannot be defined in the arm or hold state.
Only when the T-F mode is selected, can it be defined in the arm
state, In this case, the input buffer size is equivalent to the arm
length (see "@ Setting of the arm length” in " [} Setting of the
Trigger” in chapter 9). ’
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3
Table 9-11 Frequency Ranges and Time Delay
Frequency Maximum time delay according to the spectrum size (msec)
ran(g:z) o5tnes | SOfines | 100lines | 200lines | 400 fines 800 lines | 1600 lines
10m 20477e5 © | 20475e6 2047e7 2046e7 2044e7 2040e7 2032e7
20m 1023875e4 | 102375e5 |10235e6 1023e7 1022e7 1020e7 1016e7
50m 40955e5 4095¢6 4094e6 4092e6 4088e6 40836 4064e6
100m 20477504 | 20475e5 204706 2046e6 2044¢e6 2040e6 2032e6
200m 1023875e3 |102375e4 | 10235e5 1023eb 1022e6 1020e6 1016e6
500m 40955¢e4 409500e3 | 40940e4 4092e5 4088e5 4083eb 4064e5
1 204775000 |204750e3 |20470e4 2046e5 2044e5 2040e5 2032eb5
2 102387500 |102375e3 | 10235e4 1023e5 1022e5 1020e5 1016e5
5 40955000 | 40950000 |40940000 |4082e4 4088e4 4083e4 40644
10 20477500 20475000 |20470000 |2046e4 2044e4 204004 2032e4
20 10238750 10237500 10235000 ] 1023e4 1022e4 1020e4 1016e4
50 4095500 4095000 4084000 4092e3 4088e3 4080e3 4064e3
100 2047750 2047500 2047000 2046e3 2044e3 2040e3 203263
200 1023875 1023750 1023500 1023e3 1022e3 1020e3 1016e3
500 409550 409500 409400 409200 408800 408000 406400
1k 204775 204750 204700 204600 204400 204000 203200
2k 102387.5 102375 102350 102300 102200 101600 100800
5k 40955 40950 40940 40920 40880 40800 40640
10k 20477.5 20475 20470 20460 20440 20400 20320
20k 10238.75 102375 10235 10230 10220 10200 10160
50k 4095.5 4085 4094 4082 4088 4080 4064
100k 2047.75 2047.5 2047 2046 2044 2040 2032

in this table, we indicated the maximum possible vaiue that the time delay can take depending
on the frequency range and the member of lines.

For instance if the frequency range is 100k
delay must be defined between —2044ms and 2044ms.

204775e5 means 204775 %105,

Hz and the spectrum size is 400 lines, the time
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i T-F Analysis Setup

To execute T-F analysis, the following parameters must be set:

(1) T-F analysis time domain
(2) Data subjected to T-F analysis
sldentification number {1 to 4)
«Channel whose signal is to be analyzed
¢ Type of the trace data to be analyzed
o Frequency of the trace data to be analyzed

The R9211 can analyze up to four types of data slmultaneously (they must
cormrespond to the same time domain).
Identification numbers are used to differentiate these four types of data.

NOTE

i the INSTHf ey in the Y softmenu is ON, the above settings
cannot be changed. Set it to OFF, and then make the changes.
@ Setting a time domain

The time domain setting procedure is described below. If the set value

does not match the sampling ciock, immediately after the T-F analysis
starts, it is automatically changed to fit the sampling clock requirements.

T-F

START t

=> tRANGE = 0 msec Sets the start time.

(*

STOP t
4 msec
STEP t
1 msec

Sets the stop time.

Sets the step time.
sec
msec Sets the unit and validates setting.

psec

NOTE
(+) indicates that the | NEXT | key is to be pressed if this menu is not
displayed.

There are some restrictions on the start time, stop time and step time
according to the maximum size of the data subject to T-F analysis (1 K) and
to the input buffer size.
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@ Setting of the T-F analysis data
You must set the T-F analysis data setting menu (which is the menu

displayed when you press the t-f MODE key) top down.

(1) Setting of an identification number

' -fiD
SETUP |[|=>| T-F {=> tiMODE =» ¢ => 2 =>lENT

2

Thus, 2 is registered as the identification number.

(2) Selection of a channel B
You can select channel A or channel B as the channel to be submitted
to T-F analysis.

tf CH T
. = - 1
SETUP |=>| T-F |{=> tfMODE => CH-A) =5 CH-A (#1)
CH-B (+2)

(*1) Spectra Gaa and Sa of channel A are displayed as trace data.
(*2) Spectra Gbb and Sb of channel B are displayed as trace data.

{3) Setting of a frace data type

] -f DAT,
SETUP ||=| T-F |= tfMODE = +f DATA
. (Gxx)

=> Gxx {f) (*1)
G ()  *2)

REAL {*3)
IMAG (+4)
PHASE {*5)
f PEAK (+6)

RETURN
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if (#1), (x3), {+4), or (+5) is selected, by pressing the RETURN key
you come back to the previous menu, which has become:

14 ID

2
tf CH
(CH-A)
t-f DATA

(exx)

If (*2) or (#6) is selected, the previous menu has become:

t£ 1D
2

tf CH

(CH-A)

tf DATA

(4) Setting of a tracing frequency
Since a single frequency is traced when Gxx, REAL, IMAG, or PHASE
is selected as trace data type, a spot frequency must be specified,
which is done as follows:

SPOT? SPOTf
A0kHz —°  30kHz

iSEl’UP |l=>| TF [=> tfMODE =

kHz
Hz

mHz
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[Vew =

T-F VW

(*1)

If 3Gxx or f PEAK is selected as trace data type, STARTf and

STOPf are displayed instead of the SPOTf .

Set a trace frequency range in the same way as you would set a single
frequency.

@ Execution of a T-F analysis

INST t-f
8/0FF

In this state, T-F analysis starts when you press the || START {jkey.

@ Dispiay of T-F analysis resuits
The procedure for displaying T-F analysis results is the following one:

Tserop = T-F

| tf Displays the analysis results of the data assigned 1D 1.
TRACE 1 {*2)
t-f . . :
TRACE 2 Displays the analysis results of the data assigned ID 2.
t-f . . .
TRACE 3 Displays the analysis results of the data assigned ID 3.
t-f

TRACE 4 Dispiays the analysis results of thg data assigned ID 4.

(#1) Pressthe | NEXT [key if this menu is not displayed.

(+2) This ID is the ID set with the following procedure:

tf1D
1

SETUP ||=>| T-F

in the trace-on-start ON mode, when data other than the T-F analysis data
are displayed, the T-F analysis results of the data whose ID was set last is

displayed automatically, immediately after pressing the START j key.

For details on the TRACEonST function, see "@ Automatic setting of the
display” in *[ll Extended Functions’ Setting” in chapter 9.
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@ Example of T-F analysis resuits
An example of T-F analysis is given below.
The T-F analysis conditions are listed in the following table:

KEY OPERATION

START t Start time Omsec
STOP t Stop time 20msec
STEP Step time 78.12u5eC
t-f 1D Identification number 2 .
t-f CH Channel CH-A
t-f DATA Trace data Gxx
SPOT f Spot frequency 8kHz
- exe RO211 Lo t-f 1B
d.DV T T T 2
T t-f tH
LCH=A)
4 t-f DATA
L | {Gzz)
tBaa SPOT
demg T 1 s.ooene
hY
-100.0 | _
dBY 1 L 1 1 3
0.0 12 TIME sec 20.0n RETURN
AVG(SUR) : Gr32
[UEGHT | avc | weIT | ChOELAY | DG | T RETURN |

Figure 9-1 Example of T-F Analysis Results
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3.

Rg211 Series Menu List (SETUP in the T-F mode)
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4. [ VIEW_JKEY OPERATION

This section explains how to use the panel key.

[ Selection of a Screen in the Multi-Screen Configuration

=> | SEL[] | (There is no corresponding Y menu.)

Press the above key sequence to select a screen {waveform) according to
the number of displayed screens. When a screen is selected, the Y menu
corresponding to the data displayed on this selected (active) screen is
displayed. _

Pressing the following key sequences yields the same result:

kR J|=> | seL | or TMATH ll=>| seL O

The black square ( JJll) indicates the position of the current selected screen
(active).
oWhen the screen configuration is set to SINGLE (1 screen).

seL

eWhen the screen configuration is set to DUAL (2 screens)

Each time the | SEL 5@ | key is pressed, the active screen position
switches: ‘

= ]
-—’:

oWhen the screen configuration is set to TRIPL (3 screens):

Each time the SELﬁ key is pressed, the active screen position

switches:

o } = -
0o — - B2
- = =

«»When the screen configuration is set to QUAD (4 screens):

Each time the | SEL G |key is pressed, the active screen position
switches:

o | | ™ ] fom] | o Jom|
e T e T Rl v | = R =1
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[l Display Related Modifications

@® Changing the number of screens
You change the number of screens as follows: -

Displays one screen.

VIEW {l=>{ TYPE

DUAL Displays two screens.
TRIPLE Displays three screens.
QUAD Displays four screens.

NOTE
1. The number of screens that can be displayed depends on the
waveform lype (polar coordinates or others) and number of lines.

2, The | SEL [ ] | X softkey changes according to the number of

screens.

vee PUCTL FFT SERID MNALIZER 4ve
2 e ; . . r - T Y 1.00eMz

il smes
. 000z

r

L3

e T o ansm P ] Rl R wTGT P ‘Wm e -y

[EL§ ] Tt | 7orwr [ EEgaeg] ecw | nmwe | o Sicw | WEEEEEN . S viT __cowect [ o7 CORL | OdT OmE | e
SINGLE DUAL

L) A mve BN TRT G ANRLLTER e START |
i 2 u o - e 0. 501z
s D — v 1 T i
R g M - IS
" DRV it o : : [
(- 2 THE L1 A 50. DOKH2
5L z
K3 i TIRE e, 08 A L T 1
o SPECT = L.t
iz i i " -"v i
M ot = w TIE 2 2.3 b
= i e SPECT B
i 5] T :
R HE ve =
. ’
an I,l“ -
Vo T |N
] i
E 4 i |
o f I [ 3o
F- — L 2 L
X TinE == d= e FIME EiC) o TINE = ERL L
PYSTET N FRTE SRR AT
[SeL g1 TeE ! Fownel [ OGN v MRV [ wea | T Siowel | BIEERNN | 56 k7 [ COWIECT | OGT CTRL | OUT rOOE ;  WEXT |

Figure 9-2 Multi-screen Display -
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@ Instantaneous data monitor (only in the FRF mode)

+ MONITOR
=>{ TYPE |= BRI Instantaneous data monitor switch.

M MONITOR X if MONITOR is set to DO, with this key you can
| MODE I'=D EXTEND | = TIMEREQ specified the type of data to be displayed by the
—— " monitor.

Table 8-12 Data Monitored when DO is Selected

Number of Monitored data
Screens _
SINGLE First screen  : Time waveform or spectrum of CH-B
DUAL Second screen: Time waveform or spectrum of CH-B
TRIPLE Second screen: Time waveform or spectrum of CH-B
Third screen : Time waveform or spectrum of CH-A
QUAD Third screen  : Time waveform or spectrum of CH-A
Fourth screen : Time waveform or spectrum of CH-B

The number of screens does not change.
To select either time waveform or spectrum, see the explanation of the
following key sequence:

' ' MONITOR X
MODE “-=b EXTEND |=> TIMFREQ

@ Read-out window (Visible or Invisible) for marker results

You can determine whether the marker results are to be displayed in a
readout window.

This setting is effective on all screens usung a marker.

. Vsnble * Set "Visible" to ON to display a readout window.
=>| TYPE |= i « Set "Visible" to OFF not to display a readout
window.
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I— Read-out window

€ LokoRime

&
2
B
Z]
-

TRIME TP

& D L™
——— —
isibte | visible

"c i y - i v = nr‘vf — N (il =

o T e = o s 1040
(SEC [ SEEEEE | FamaT [ WST W | MG W | RER VU T NEXT (o g | | rowwr | ieSTW | avove | mnw | mee |
Visible ON Visible OFF

=>TYPE-=>1

Figure 9-3 Read-out Window for Marker Results

@ Position of the readout window
You can specify where to display the readout window for marker results.
This setting is effective on all screens where a marker is used.

] :5 Displays the readout window at the upper
right corner of the screen.

L Displays the readout window at the lower
; left corner of the screen.

HLIE™ The =
£

 BEEEEER | FOAT ¢ INST T T
TSl N DR | Ol DT [ acw [ ommv | wer

When ] is selected When : is selected

Figure 9-4 Read-out Window Display Position
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[ Display Format
~ @ Changing the display format

Displays a graph. Switches back to the normal
display mode after a numeric list or a tridimensional

VIEW |j=>i FORMAT

display were visualized.
NUMERIC Displays a list of the data obtained for example with
LIST the marker.
3D . . .
DISPLAY Displays a tridimensional graph.
CAUTION !

Depending on the number of screens or display type, you cannot
select certain display formats.

(O NUMERIC LIST

¢ You cannot display a numeric list if you have earlier selected the triple or
the quadruple screen configuration.

« When a list is being displayed, some keys cannot be used.

o This format is associated with the marker.
{A harmonic list, side band list, or reference points list may be displayed.)

NOTE ———
To return to your original display, press the GRAPH key.

O 3D DISPLAY

e A tridimensional display can always be chosen if the first screen (SEL1) is
selected.

¢ A tridimensiona! display cannot be chosen if any screen other than the
first screen (SEL1) is selected.

e When a tridimensional display is being visualized, some keys cannot be
used.

NOTE -
To return to your original display, press the GRAPH key.
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.
4 ll:sm
En;lg
|ET| TYPE . Il'-‘l’VI.-l ':‘:5:“1 I»:Dw =
NUMERIC LIST 3D DISPLAY
Figure 9-5 Numeric List and Tridimensional Display
@ Changing the display method (linear/flogarithmic)
The X axis of the displayed data can be sither linear or logarithmic.
X-AXIS Specifies either a linear or a logarithmic X axis for the
=>| FORMAT | = THI 0G waveform being displayed.

X-AXISLIN : Linear display
X-AXIS LOG : Logarithmic display

CAUTION !

Data acquired in the linear mode can be displayed with the
logarithmic frequency display method; however, the data acquired in
the logarithmic or ociave mode cannot be displayed with the linear
frequency method.

@ Changing the display mode (OVERLAY)
You can superpose 2 or more screen’s data: in a multiple screen
configuration the waveforms of the other screens are superposed on the

active (selected with the |SEL| key) screen.

| OVERLAY “OVERLAY ON" : superposition of the screens.
:E =>|FORMAT | = o\ "OVERLAY OFF": each screen is independently
displayed.

CAUTION !

*OVERLAY ON" cannot be specified in the following cases:

o When the X axis units differ between the screens

« When the frequency resolution differs between the screens




9-52

a. [[iEW_}] KEV OPERATION

":.J' o :'3 - o M
: o B -~ ~-. ii ll;;lh:
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EXRE s [ - - h ~ =
i T T ' 55 T ‘w-;m:n o im asawr
[EZ) T (s a [ wmw | ew | wer ER R AN L
OVERLAY ON ' OVERLAY OFF
Figure 8-6 Display of SUperposed Waveforms (OVERLAY ON/OFF)
@ Changing the display mode (graticule)
This function is used to set or not a graticule over all displayed screens.
GRATICULE __ Determines whether a graticule is to be displayed.
=>[FORMAT{=> "oz "GRATICULE ON* : a graticule will be displayed.
- *GRATICULE OFF" : no graticule will be displayed.
This setting is effective on all screens at the same time.
¥ Y R e ]
i : J_I I:;IC i’ ﬁlc
= o, ~ - ‘,\ ; ~ ~ -
k T T f 1 1‘ . [ | . R4
1 Yoo \i 1 ! ];L i nv:::r- ). \ i M:&:ﬁ
; % | | ! JI m::: unicue
) l iR 'm« n‘ﬂ : ll:'iw ' ut:l“-: I SER - n ! . TR e L F ’ mlua?w 0 SENF
_mwln\vcw_r_wi o] N . VL AL ]
GRATICULE ON GRATICULE OFF

Figure 9-7 Graticule Display (GRATICULE ON/OFF)
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@ Tridimensional display conditions setup

=>|FORMAT!|=> 3D SETUP The tridimensional display conditions are set through the

second menu page.

O Tridimensional display execution control
Tridimensional display conditions setup menu (third page).

3D SETUP =

3D CTRL

=> ARM/HOLD Displays in 3 dimensions the data each time

(FR STEP) thay are acquired.

AVG END Displays in 3 dimenisions the data after
averaging cormnpletion.
Displays the data in 3 dimensions in
FREE STEP synchronization with the internal timing.

(Only in TIME-FREQ mode)
m Displays the data in 3 dimensions each time
the data window step changes.

O Number of waveforms to appear on a tridimensional display
Tridimensional display conditions setup menu (second page) .

STACK NO Sets the number of waveforms to appear

3D SETUP = ,, on a fridimensional display.

Use the numeric keys (followed by the key), the knob, or the @ and
keys for the above setting.

From four to fifty waveforms may be specified.

(O Axis angie of a tridimensional display
Tridimensional display conditions setup menu (second page).

3D ANGLE Sets the angle the Y axis of a
45 deg tridimensional display makes with the
——  — honzontal.

3D SETUP =

Use the numeric keys (followed by the §ENT [ key), the knob, or the @ and

@ keys for the above setting.
Select an angle equal either to 15°, 30°, 45°, 60°, 75° and 90°.
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Figure 9-8 Tridimensional Display Y Axis Angle Examples
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rious Data

The R9211 can display the following data (the tables 8-13 and 9-14 list the
data which may be displayed in each measurement mode}. :

+ Instantanscus data : Time data, autocorrelation function, cross-
correlation function, probability density function,
power spectrum, cross-spectrum, and complex
spectrum

Averaged data : Time dala, autocorrelation function, cross-
correlation function, probability density function,
power spectrum, cross-spectrum, complex
spectrum, frequency résponse function,
ccherence function, and impulse response
function

Saved data
Arithmetic operation results
T-F (TIME-FREQ) data

* & @

The display operations are valid for the screen selected with theSEL | key

(active screen).

NOTE

Either a power spectrum or a complex spectrum can be displayed for
each channel through the specification of the parameter
COORDINATE.

@ Instantaneous data display

On the R9211, the instantaneous data you can display depend on the
measurement mode and function you have specified, as table 8-13 shows.
The instantaneous data display procedure is the foliowing one {example in
the SPECTRUM mode):

INST VW

CH-A
= TIME Displays the time waveform of channel A.

CH-B
TIME

CH-A
SPECT

CH-B .
SPECT Displays the spectrum of channel B.

Displays the ﬁme waveform of channet B.

Displays the spectrum of channel A.
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Table 8-13 Instantaneous Data which can be Displayed

Mode Function Data which can be displayed (Menu Symbol)
WAVEFORM | TIME Time data (TIME)
AUTOCORR Time data (TIME) and autocorrelation function
(AUTOCORR)
CROSS-CORR Time data (TIME), cross-correlation function (CROSS-
CORR), and autocorreiation function (AUTOCORR)
HIST Time data (TIME) and probability density function (HIST)
SPECTRUM | POWER SPECTRUM Time data (TIME) and spectrum (SPECT)
TIME-FREQ | CROSS-SPECTRUM
COMPLEX SPECTRUM
FRF FRF Time data (TIME) and spectrum (SPECT)

= RI2N

Gaz

(1]

-100.0
dBv
2.0

FREQUENCY Hz 10,0k
MG :  16/16

(R N[ ] o (g [ e v | eiw [ e |

Figure 9-9 Spectrum Display
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@ Averaged data display '
On the R9211, the averaged data you can display depend on the
measurement mode and function you have selected as table 9-14 shows.

The averaged data display procedure is the following one (example of the
spectrum mode with the power spectrum function):

VIEW |=>[ave ww]|=> P i f ch
PWR SPECT Displays the averaged power spectrum of channel A.
CH-B
PWR SPECT Displays the averaged power spectrum of channel B
Table 9-14 Averaged Data which can be Displayed
Mode Function Data which can be displayed (Menu Symbol)
WAVEFORM | TIME Time data (TIME)
AUTOCCRR Autocorrelation function (AUTOCORR)
CROSS-CORR Cross-correlation function (CROSS-CORR)
HIST Probability density function (HIST)
SPECTRUM | POWER SPECTRUM Power spectrum (PWR SPECT)
TIME-FREQ
CROSS-SPECTRUM Cross spectrum (CROSS-SPECT)
COMPLEX SPECTRUM | Complex spectrum {CMP SPECT)
FRF FRF Frequency response function (FRF), coherence function
(COHERENCE), impulse response function (IMPULSE
RESPONSE), power spectrum (PWR SPECT), and cross-
spectrum (CROSS-SPECT)
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@ Saving and retrieving data
The R9211 can save {retrieve) the displayed data in (from) its internal

memory.
Data saving {retrieving) procedure is the following one:
[ VIEW ||=>|MEM VW | => DATA Retri od data 1
RECALL 1 etrioves savi a1,
DATA Retri d data 2
RECALL 2 etrieves saved data 2.
DATA Retri d data 3
RECALL 3 etrieves saved data 3.
DATA .
SAVE 1 Saves the displayed data as saved data 1.
DATA )
SAVE 2 Saves the displayed data as saved data 2.
DATA Saves the displayed data as saved data 3
SAVE 3 aves the displayed data as saved data 3.
NOTE

The data saving and recalling is performed for the screen selected
with the |SEL! key (active screen).

When some saved data are retrieved, the display identifier "rcid” is
displayed at the lower left corner of the screen.

ex RY251A DIGITAL SPECTRUNM ANALYZER ik

-40.0
dB¥

RECALL 2

1 i RECALL 3

Gag / "
= AN

BATA
“iny
' . SAVE 1

DATA
SAVE 2

-140.0

4BY i
260.0 red FREGUENCY Hz 106. 0 m;"vz 3
ANEISUmY: 0 A

[SEL g J[ TYPE | FORmAT | INST VU | Avc vi | JEGENOR | MNEXT |

Figure 8-10 Display of Saved and Retrieved Data
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@ Mathematical operation resuits display
Below is described how to displiay the results of post measurement
computations {i.e. mathematical operations) you have executed with the

|IMATH || key. (if no arithmetic operation was performed, display of

arithmetic operation results is inhibited.)
There are two types of mathematical operation results: results of ordinary
arithmetic operations and results of curve fitting and synthesis.

You will display the results of mathematical operations in the following way:

VIEW |=> |MATH VW | ==> ARRAY Displays the result of ordinary arithmetic operations.

{NEXT menu)




8-60

4. KEY OPERATION

=4 R21! -
0.0
v
5o A
oy
o
~160,0 —
dv
0.0 mth FREQUENCT 12 18,0k
i MGE: O -
SEL | MR | T-FW_| Comm [ XSCALE Y SCALE [ werum

Figure 9-11 Display of Arithmetic Operation Results
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@ T-F data display

T-F data are displayed when T-F analysis is executed in the TIME-FREQ
mode.

t-f )
| VIEW |=) T-F VW |= TRACE 1 Displays TIME-FREQ measurement data 1.

(NEXT menu)  tf .
TRACE 2 Displays TIME-FREQ measurement data 2.

= _
TRACE 3 Dispiays TIME-FREQ measurement data 3.

t-f . ,
TRACE 4 Displays TIME-FREQ measurement data 4.

NOTE
This menu is displayed only in the TIME-FREQ mode.

wak ROZ1] (L1

\
(.

toae
by v
V\ -
TIACE 3
—
t-1
TRACE 4
-135.0
aB
b o TINE sec S

AU 070
[SEL § |[wn ve | GRS | COORD | ¥ SCALE | ¥ SCALE | RETWRW

Figure 9-12 Display of TIME-FREQ Data
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@ VIEW STEP (data view function)

In the TIME-FREQ measurement mode, time data are acquired during a long
period of time, stored in the input buffer, and analyzed VIEW STEP is used
to perform the Data View function.

The VIEW STEP execution procedure is explained below

Input the data.

Acquire the data with the ARM function.

Set DATA VIEW to ON. -

e =rvem DATA VIEW
VIEW [[=|INSTYVW = ...

When DATA VIEW is set to ON, the DATA VIEW setting menu is displayed.

Set the step time.

The step time is the time shift between two displayed frames.

| VIEW (== INST VW {=> VIEW STEP Enter the VIEW STEP setting menu.

- STEP TIME

0.004SEC Enter the step time setting menu.

Set the step time, However, the step time can be
set only if VIEW STEP is set to PAUSE.

Input the step time with the numeric keys (followed by a unit key), the knob, or the@ and @
keys.

Position yourself at the head of the input buffer.

VIEW J=>iINST VW [=> VIEW STEP Enter the VIEW STEP setting menu.

AUTO
TOP

Go back to the head of the input buifer.
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Display sequentially the buffer’s content.

The data in the buffer are analyzed/displayed.

VIEW

=

INST VW |=> VIEW STEP Enter the VIEW STEP setting menu.
I .

AUTO  Lets you visualize and shift to the right
RIGHT automatically.

AUTO Lets you visualize and shift to the left

= LEFT automatically. -

MANUAL Shifts the data one step to the right, and displays

STEP it

When the display ends, if the buffer was displayed from left to right, the last
displayed data are the buffer's head data, whereas, if the buffer was
displayed from right to left, the last displayed data are the buffer’s end data.
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Il Selection of the Various Data Display Formats

The R9211 can display data in various formats. (The relationships between
the data types and the formats, are summarized in Table 9-15.)

The display formats are the foliowing ones:
Real part, imaginary part, magnitude, square magnitude, logarithmic
magnitude, phase, inverse phase (multiplied by -1)

The combination of the number of screens and the ordinates and abscissa
axes enables display the following diagrams:

Nyquist diagram, Bode diagram, CO-QUAD diagram, Cole-cole diagram, and
Nichols diagram -

A data display format selection is effective on the screen selected with the

SEL | key (active screen).

The display format menu lists only the formats that may be selected
considering the specified screen data.

@ Real part display
Display real data (in the case of a time series for example) or the real part of
complex data (in the case of a complex spectrum for example).

I VIEW |=>| COORD |==> REAL

@ Imaginary part display
Displays the imaginary part of complex data (complex spectrum, etc.).

VIEW |l=%| COORD |=> IMAG

»ev RIZL1 *xk

4

1.0
wr

T

|

2 . |

‘®D TREQUENCY 1z 0.0k WYQUIST
MGG 6716

[seL § |[mmw i SR | X SCALE | ¥ SCALE | RETURN |

Figure 9-13 Real Data Display
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#4¥ ROZI| £
1.0 tiag
vr
hag
m}
Sz
Imag PHASE
REAL
-1.0
b 2.0 FREQUENCY Hz 10.0k wYouisT
AVG(SUM) ¢ 6716
[SEL_N [ mam v | | ESSCH | X SCALE | Y SCALE | RETURN |
Figure 9-14 Imaginary Data Display
Table 9-15 Coordinates and Displayed Waveforms
Displayed Time Autocorr Spectrum | Cross- Power FRF Impulse
Waveforms | histogram, Cross-Corr spectrum, Spectrum of t-f REsponse
coherence, or | HILBERT cepstrum, or SNR, COP, In Step
f peak of 1§ compilex COP Liftered Response
Coordinates spectrum of t-f { Spectrum
dBMag Q O O O O O
MAG O @) O @) o . O
MAG2 Q O O
PHASE Q Q. O O @)
REAL O O O O O O
IMAG O O O O O
NYQUIST Q
—PHASE @)
GROUP DELAY O
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@ Logarithmic magnitude display
Displays the logarithmic magnitude of real data (power spectrum, etc.) or
complex data (complex spectrum, etc.).

VIEW |=>| COORD |=> dBMag

o RI211 L]
0.0
dbv —
m —
mz
baa
dbg PHASE
REAL
G
-100.0
dBv
5.0 FREQUENCY Hz 10.0k  MYQUIST
AU 0716 ivalid
[seL g e w | TR | % SCALE ] Y SCALE ! RETURN

Figure 8-15 Logarithmic Magnitude Display

@ Magnitude display
Displays the magnitude of real data (power spectrum, etc.) or complex data
{complex spectrum).

=>| COORD [=> MAG

@ Linear square magnitude display
Display the square magnitude of real data (power spectrum, etc.) or
complex data {(complex spectrum, etc.).

VIEW |=b COORD |=> MAG2
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ok R3211 EL ]

1.0
r

Mag?
63a
Ltz PHASE
REAL

0.0
vr

5.0 FREQUENCY Mz 10.0k
AVGESIED:  0/16 mwvalid

EN T T NSEEFRR [ % SCALE | Y SCALE | aErUm |

Figure 9-16 Magnitude Display

ek RO211 =y
1.0 dBflag

ftag

Gaa

Lnig? PHASE
REAL
IHAG
0.0
e
2.0 FREQUENCY Hz 10.0k NYQUIST
AVE(SUM) : 0/16 invalid
[sEL_p |[ et v ] [ EEEEREE [ X SCALE | Y SCALE | RETURM |

Figure 9-17 Square Magnitude Display

@ Phase display

Displays the phase of complex data (complex spectrum, etc.).

I view |=>| coorp |=> PHasE

@ Inverse phase display (only for FRF data)
Displays the inverse phase of FRF data.

VIEW |i=>| COORD {=> -PHASE
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*=ex RI211 bl

{Hab>

Phase \

w—— CROUP
~ DELAY
\ REAL
-360.0 S -
“ Fo FREGUENCY 12 W0k IMG

AVG(SUM):  16/16

SEL [ |[ win vu_| Fur Cond | [N | X SCALE [ Y SCALE | RETURN |

Figure 9-18 Phase Display

o RO211 i

360.0 danag
deg — -
/ hag
[ PHASE
cHab>
-Phase /
Wi
{ SEOUP
f ' DELAY
] cex.
-180.0 | L/
0 FREGENGY Az To.0r  InAG

AVE(S:  1B/i6
ENHEEE] [ FaF cone | MO | X SCALE | Y SCALE | RETURN |

Figure 9-19 Inverse Phase Display

@ Group delay display (only for FRF data)
Displays the group delay of FRF data.

GROUP
=>|COORD |=> "r Ay
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= RO21 Et ]
5.0 Btiag
aset ——
Tag
PHASE
atab> \
6.y
-5.0
e 2.0 FREQUERCY Hz 19.0k JNAG

AVGES: 16716 o

[SEL_N |[meinw_| FeF cowo JSSEEEN | ¥ SCALE | ¥ SCALE | BETURM |

Figure 8-20 Group Delay Display

@ Nyquist diagram display

Display a Nyquist diagram in the complex coordinate system where the
ordinates axis represents the imaginary part and the abscissa axis
represents the imaginary part.

VIEW I@ COORD |=> NYQUIST (Other than FRF data)

=> IFRF COORD|{ => NYQUIST  (FRF data)

w RI21N oy

)
|/
B

<Habs
Inag ~_ Cole=Cole

2.0 R

-2.0 uist Reat 2.9
" AVG(SIRD . 16/16

SEL | |[ WM W | [GEREN | COORE | X SCALE | Y STALE | RETURN |

Figure 921 Nyquist Diagram Display
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@® Bode diagram display {(only in the FRF modes)
Displays the magnitude on the lower screen and the phase on the upper
screen, with a double screen configuration.

= |FRF COORD|=> BODE

0k RA21Y *kF
g =
— Phase
dab> Y CO-QUAD
Phase <
NYQUIST
-360.0
dez i
i, %0 FREQUENCY Hz WO oorecote
a8 — Magnitude (gain)
i NICHOLS
{Hab> y,
B i
AW,
1/
-50.0 Y -
B
25.0 FREQUENCY Hz

AVG(SUNMY:  16/16

(s & |[nam w {?| [ % SCALE | ¥ SCALE | RETURM |

Figure 822 Bode Diagram Display

@ Co-quad diagram display (only in the FRF modes)
Displays the real part on the lower screen and the imaginary part on the
upper screen, with a double screen configuration.

| VIEW [le=> |FRF COORD|=> CO-QUAD

#+x RO211 b .
2.0 BOBE
Imaginary part
s =
Imag
NYQUIST
2.0
,t 2.0 FREQUENCY Hz 0.0k oore-gole
Real part
NICHOLS
Hab> —]
Real
2.8
25.0 FREQUENCY 3z 10.0k
AVGCSIN:  16/16
SEL 3 |[mmwvu [ RESRE | COORD T X SCALE T Y SCALE | RETURN |

Figure 9-23 Co-quad Diagram Display
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@ Cole-cole diagram display {only in the FRF mode)
Display the imaginary part inverse along the ordinates axis and the real part

along the abscissa axis.

=> Cole-Cole

VIEW ||=>|FRF COORD
**3 RO211 b .
w3 — — 0.03
Cs 3. 15000kH 27. 81172
§. 7875050 LOUER
L 0.0
Y DEFAULT
“Hab> Y AUTD
-lmag T SEALE
g i /\_{ ] L
3 1 L L 1 1 : 1
0.0 {ole-Cole Real £ 50, 0m

AVB(SU:  5/8

[SEt_§ |[wIH vu | FRF CORD | COURD | X SCALE | QSR | RETURN |

Figure 9-24 Cole-cole Diagram Display

@ Nichols diagram display (only in the FRF mode)
Display the magnitude along the abscissa axis and the phase along the
ordinates axis.

VIEW .l==b FRF COORD | =P Nichols
*x RO21I *ux
0.0 HOOE
4B
] ——
L£0-0UAD
N
/ NYQUIST
s AN
0.0 ———
dB
-360.0 Nichols Phase deg 0.9

AVGCSUMY: 16716

ENNLESEEE -

| COORD

TX SCALE | Y SCALE | RETURN |

Figure 9-25 Nichols Diagram Digplay
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l Displaying and Setting the X Axis Scale

@ Setting the X axis scale and referencing values

LEFT Enables the definition of the LEFT value (display start)
=>|XSCALE|=> 4 00sec of the X axis.
RIGHT Enables the definition of the RIGHT value (display

0.004sec stop) of the X axis.

Use the numeric keys and the key or the numeric keys and a unit

key (Y menu) for the above settings. B
The values and units displayed on the Y menu correspond to the type of the
selected waveform.

Table 9-16 summarizes the relationships between units displayed on the Y
menu and the waveforms.

Table 8-16 X Scale Unit and Y Menu

Displayed data Annotations X axis Unit
TIME Xa, Xb, <Xa>, <Xb>
LAG Raa, Abb, Rab, <Raa>, <Rbb>,
<Rab>, <IMP> sec
T-F analysis tSa, 1Sb, tFa, tFb
ORBITAL (Xa, Xb)
HISTOGRAM Pa, Pb, <Pa>, <Pb> TV
NYQUIST (SPECT) | Sa, Sb
FREQUENCY Gaa, Gbb, Gab, <Gaa>, <Gbb>, H
<@Gab>, <Hab>, <Coh> Z
NYQUIST (FRF) <Hab> N
Cole-Cole (FRF) | <Hab> one
NICHOLS (FRF) <Hab> deg’
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@ Setting the X axis scale (default/auto scaling)
We shall explain here the X axis default setting and the X axis automatic
setting (polar coordinates only).

X SCALE

= XDEFAULT  Sets the X axis range so that all data in the range
specified on menu can be displayed.

XAUTO Sets the X axis range so that the waveform (potar
SCALE coordinates only) can be entirely displayed as well
as possible.

New values are displayed on the Y menu and the X-axis range of the
selected screen is changed simply by pressing one of the above keys.

@ Setting the X axis scale (unit key)
Use a unit key to set the X axis display range manually.
Use a unit key suitable for the type of the waveform to be displayed.

VIEW ||=»|X SCALE|=> sec

msec Unit keys

usec

For further details, see Table 8-16 in "@ Setting the X axis scale and
referencing valuss”.
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i Displaying and Setting the Y Axis Scale

@ Setting the Y axis scale and referencing values

IE=a

Y SCALE | =

UPPER
0.00V
LOWER

0.004V

Enables to enter the UPPER value (upper limit of the
screen) of the Y axis.
Enables to enter the LOWER value {(lower limit of the
screen) of the Y axis.

Use the numeric keys and the key or the numeric keys and a unit

key (Y menu) for the above settings.
The values and unit displayed on the Y menu correspond to the type of the
selected waveform.
Tables 9-17 and 9-18 summarize the relationships between the units
displayed on the Y menu and the waveforms.

Table 9-17 Y Scale Unit and Y Menu Display (1)

Displayed data Y axis unit
TIME A"}
ORBITAL Vv
NYQUIST (SPECT) \)
NYQUIST (FRF) None (no unit)
HISTOGRAM %
NICHOLS dB
GROUP-DELAY sec
Table 9-18 Y Scale Unit and Y Menu Display (2)
Display type
LAG SPECT CROSS | T-F analysis FRF
‘g dBMag |dB dBV dBvV dBvV dB
5 | Mag None (no unit) Vv V2 Vv None (no unit)
- | Mag? Ve va V2
£ | PHASE |deg deg deg deg deg
5 | REAL None (no unit) v V2 A None (no unit)
) Hz
8| IMAG None (no unit) Vv V2 \Y None (no unit)
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@ Setting the Y axis scale (default/auto scaling)
We shall explain here the Y axis default setting and the Y axis automatic
setting (not available for the real data of a T-F analysis).

Y SCALE

—, YDEFAULT  sets the X axis range so that all data in the range

specified on [SENS] menu can be displayed.
Y AUTO Sets the range of the Y axis so that the whole
SCALE waveform can be displayed as well as possible.

The new values are displayed in the Y menu and the Y-axis display range of
the selected screen are modified simply by pressing one of the above keys.

@ Setting the Y axis scale (unit key) )
When you set the Y axis manually, you must specify the unit with a unit key.
The available unit keys differ according to the type of the displayed data.

=b>|Y SCALE{=> V
mV Unit keys

v

For further details, see Tables 9-17, 9-18 in "@ Setting the Y axis scale and
referencing values".
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[l VIEW Menu List

|
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HOW TO USE MARKERS -

s ™
This chapter gives explanations about the two types of
markers:
® Cursor marker : used to read measurement data
® Search marker : used to find some characteristics of

the data (peak, harmonics - )

. W,
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1. CURSOR MARKERS

J How to Use X Axis Cursor Markers

@ Types of X Axis Cursor Markers
Before using X axis cursor markers, select the active screen.

MKR | =>|sEL =

=>| MKR VAL

NOTE

You can select cursor markers for each screen,

® Moving X axis cursor

SINGLE X
X1

Xt T
X2 X2

X1 Y1
X2 AY

markers

Selects a screen.

Seilects the X axis
cursor marker type.

Reads the coordinates
of-one point.

Reads the coordinates
of two points.

Reads the coordinates
of two points and
computes and displays
the difference along the
Y axis.

When X axis cursor markers are selected, their read-out values are
displayed. Use the rotary knob to move the X axis cursor markers.
In case of 2 markers, first select the cursor moving method by pressing

[Exx].

=| FXX |5

X FIXED
CENTER

The two cursor markers move

sgmmetrically.

X FIXED
RIGHT

}:ee the upper left diagram in
igure 10—13

Of the two X axis cursor markers,
the right-hand cursor marker is

fixed and only the left-hand cursor

X FIXED
LEFT

marker moves. (See the upper
right diagram in Figure 10-1.)

Of the two X axis cursor markers,

the left-hand cursor marker is

X FIXED
WIDTH

fixed and only the right-hand
cursor marker moves. (See the
lower left diagram in Figure 10-1.)

The interval between the two X
axis cursor markers is fixed while

they both move in the same

direction. (See the lower right
diagram in Figure 10-1.)
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Note
Select the cursor moving method by pressing |FIX X| .
This will determine either how the cursors respectively move, or

which cursor -remains fixed.

4 Rl + FIXN + {X FIRED WIGHT)

Y N Ebgeeeci S
r L S#5.B75wser) 81 45V N

% ] | \.’ \\ f j ; l\ a .
: :f H}J ) l / Y

VRV RVRVATI TRV

: | i

24 i N o ; | ]
] ? TOE w0 o S © S ¥ ~

This line’'is not displayed on the screen.

However, the two cursor markers move Fixed
symmetrically with reference to this line.
§ (R} + FIXX] + [X FDE LEFT) * paE] + FIX 1 + {X FOED ¥IOTH
E-D T T T T T T a'u T T T T T L T T EBA
Y e o pmsec b s1s owy ' T T
- ‘Rﬁ 672, Tainsec ) Be8. 1y — Y ars.amg B34 - 1

:?“\ VAR f\f

f
/
L/

; \ . "
FRVIAVERY
Vol L Ioh
VRRVIIRVRY J AV V
L i J
| T R | z

wo \ = ik Y N |~ R A ¥

Fixed The two cursor markers move in the same

direction with a fixed gap between them.

Figure 10-1 X Axis Cursor Markers
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B How to Use Y Axis Cursor Markers

® Types of Y Axis Cursor Markers
Before using Y axis cursor markers, select the active screen.

MKR

=>

NOTE

=3
L

SEL

Selects a screen.
Selects the Y axis
curscr marker type.

MKR VAL

Y1 AY

Y1 Y2

Reads the coordinates
of the 2 points selected
by two Y axis cursor
markers.

Reads the value of the
cursor difference
between the upper and
the lower in two Y-axis
Cursors.

You can select cursor markers for each screen.

@ Moving Y axis cursor markers
When Y axis cursor markers are selected, their read-out values are
displayed. Use the rotary knob to move Y axis cursor markers.
Select the cursor moving method by pressing )

The two cursor markers move

=] FIXY |5 YClI'::'Iﬁ'EI‘gR symmetrically. (See the upper left
diagram in Figure 10-2.)
gf the two Y axis curﬁor rn:?rkedrs,
e upper cursor marker is fixe
Y FIXED and oF:ﬂy the lower cursor marker
UPPER _ moves. (See the upper right
diagram in Figure 10-2.)
: Of the two Y axis cursor markers,
Y FIXED the lower cursor marker is fixed
LOWER  and only the upper cursor marker
moves. (See the lower left
diagram in Figure 10-2.)
Y FIXED The interval between the two Y
WIDTH axis cursor markers is fixed while
both these markers mave in the
same direction. (See the lower
right diagram in Figure 10-2.)
NOTE

Select the cursor moving method by pressing{FIX Y| .
This will determine either how the cursors respectively move, or
which cursor remains fixed.
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¢ M| + FIX ¥+ [Y FIED COMIER)

T R

28 _
. - T
This line is not displayed on the screen.
However, the two cursor markers move
symmetrically with reference to this line.
§ @l + [FEX Y] + (¥ FOED LWER]
Z'U T T T T T
"l g 190 340 b o2y
_2_?’ i 7]
0.0 TNE sec 1.0w

# (o) « FICY] 7{Y FIED UPPER}

o 4062w b 812,50

Fixed

The two cursor markers move in the same
direction with a fixed gap between them.

Figure 10-2 Y Axis Cursor Markers
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[l How to Move Cursor Markers Simultaneously on Different Screens

in multi-screen mode, you can decide whether the cursor marker of the
selected screen (active screen) is to be moved together with the cursor
marker of an unselected screen.

MKR |l=>|MKR Rer|=> CURSOR

This sequence enables you to determine whether cursor markers are to be
moved simultanecusly on all screens, or only on the active screen.

e CURSORSE{/ALL: The cursor marker moves only on the active screen.
(Upper screens in Figure 10-3) _

e CURSOR SEL/EE: The cursor marker maves on all screens,
(Lower screens in Figure 10-3)
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# MR} « PSR REF] (CURSIR SAL) Fixed
24 ‘/
Tt s G488 0136V .
’ [\/\ \ | M
C \_ A
24 - ]
04 TE s o
20
' Is | 33.2Bisec -181.18a¥ .
) (\/\/\/\/\M/,\j
28 p i y
2.0 THE set {.0n

When the lower screen is active, the cursor
marker can be moved only on this screen.

# DKR] + R REFD (CURSOR ALY

—
{5 B12.500mec -256. odal

The lower screen is active ; but the cursor markers
can be moved on both screens.

Figure 10-3 Moving Cursor Markers Simultaneously



10-8

1. CURSOR MARKERS

B How to set the position of the Cursor Marker simultaneously on

different screens

The cursor marker of the unselected screen can be moved to the same
position as that of the cursor marker of the selected (active) screen.

MKR ]l=>|MKR REF|=>

SEL to
OTHER

The X axis coordinate of the cursor marker of the unselected screen is
changed into the one of the cursor marker of the selected screen.
(In other words, the cursor marker on the active screen is copied onto the

other screens.)

Using "SEL to OTHER" effectively

(1) Is the (X axis cursor) marker displayed on the selected screen?

(If not, it must be displayed.)

(2) Is the (X axis cursor) marker displayed on the unselected screen?

(If not, it must be displayed.)
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# SR} + MR PEF) (SEL to OTHER) :before

fs  8i2.500mec

1+ SEL to
OTHER

(By pressing)

0 TIE sec

(The lower screen is active.)

The cursor marker on the upper
screen automatically moves to the
same position as that on the lower
screen.

§ (MKEr o (MR GEFT (SEL s STER: after

R TP

4] L5

Figure 10-4 Setting the Cursor Marker on the Unselected Screen at the Same Position as

that on the Selected Screen
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Bl Relationships bet

ween Search Markers and Waveform Types

The types of search markers that can be used depend on the type of

waveform displayed on the selected screen.

Table 10-1 summarizes the relationships between search markers and
waveform types.

Table 10-1 Possibly Display Search Markers

Maker type Type of computation performed on the data
Time  :Correlation: : : _ iFrequency: impulse
G ker : “"“! Histogram : Spectrum :t-f analysis: response : response | .
roup |  Search marker | yaveform | function o o i fnotion ; function
PK "PKPK’ O ‘ :
'SINGLE PK’ Q O Q O O @)
'NEXT RIGHT PK’ O O Q O O O
"NEXT LEFT PK’ O @ O O C O
"NEXT RIGHT MIN' o O @)
"NEXT LEFT MIN' O O O
1) + PK! O
'~ PK’ O
BAND |'PKPK’ O
IRMS’ O
"PK’ Q O @) Q
‘OVERALL @) @) @) @)
"MEAN’ @ O @) Q
'VARIANCE’ O O O O
PULSE |'RISE TIME’ Q
PAR 'FALL TIME O
'PULSE WIDTH’ O
DAMP |’'DAMP PWR’ O O
PWR {'DAMP PWR’ (IMP) O
"HARMONIC’ O
"SIDEBAND’ C
X dB BWD’ o
"SHAPE’ O
'RIPPLE’ O
For servo {'BODE’ e
analysis |'CLOSE LOP’ bk g

O indicates the search marker that can be displayed with [X MKR.
# indicates the search marker that can be displayed with |CTRL SYS|.

NOTE
Be careful, because, even if a marker can be used for a certain type

of analyzed data (ci. above table), it might be impossible to use it for
COOQRD|)

this type of data, if the representation of these data (selected

is not suitable because of compatibility reasons between a marker and
the data format. For example, you cannot use a BAND marker or a
DAMP PWR marker for a correlation function or an impulse response
function, if you are displaying only the real part of the data.
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B What the Search Markers do

Table 10-2 lists search markers accerding to what group they belong to and
to what they do. Select the appropriate search marker according to this
table.

Table 10-2 Search Marker Name and Action

Maker type
Group | Search marker name Agtion
(Cmenu) | (Y menu) -
PK "PKPK’ Searches for the maximum and minimum values.
'SINGLE P Searches for the maximum value,
‘NEXT RIGHT PK’ Searches for the next peak value at the right of the current X axis cursor.
*NEXT LEFT PK’ Searches for the next peak value at the left of the current X axis cursor.
'NEXT RIGHT MIN' | Searches for the next minimum value at the right of the current X axis cursor.
"NEXT LEFT MIN’ Searches for the next minimum value at the left of the current X axis cursor.
'+PK Searches for the peak value (higher than the specified level) on both sides of the
center.
'—PK’ Searches for the minimurn value (lower than the specified level) on both sides of
the center.

BAND 'PKPK’ Searches for the maximum and minimum values between two X axis cursors.

'RMS’ Displays the root mean square value between two X axis cursors.

PK’ Searches for the maximum value between two X axis cursors.

"OVERALL’ Adds the signal amplitudes of the points within the interval, delimited by 2 X axis
cursors, and displays the results in the "bar” format.

"MEAN’ Computes the average of the data between two X axis cursors and displays it in
the bar format.

"VARIANCE’ Computes the variance and the normalized standard error of the whole data
between two X axis cursors and displays them in the bar format.

PULSE 'RISE TIME’ Computes the rise ime of the waveiorm between two X axis cursors.

PAR 'FALL TIME' Computes the fall ime of the waveform between two X axis cursors.
'PULSE WIDTH’ Computes the pulse width of the waveform between two X axis cursors.

DAMP 'DAMP PWR’ Displays the damping coefficient of the waveform between two X axis cursors.

PWR '‘DAMP PWR' (IMP) Dispiays the damping coefficient and damping ratio of the waveform between
two X axis cursors.

"HARMONIC’ Searches for the harmonics corresponding to the specified frequency or peak.

"SIDEBAND’ Searches for the sideband corresponding to the specified frequency.

"X dB BWD® Points out (and computes) the parameters of the band, over which the signal
level stands between the specified level, and the level computed from the
specified level and the specified level difference.

'SHAPE’ Estimates the ratio of the band width of the band described above.

'RIPPLE’ Estimates the difference between the maximum value (peak) and the minimum
vaiue (trough}.

For servo |'BODE’ Displays the phase margin and gain margin.

analysis |'CLOSE LOP’ Displays the frequency, gain, and bandwidth of the maximurm value (peak).

Cursor @ "SINGLE X X1 Y1' | Evaluates the coordinates (position & level) of the X axis cursor.

@& X1 Y1 X2 X2 Evaluates the levels of two X axis cursors at the same time.
@ A1 Y1 X2 AY Evaluates the leveis and the difference (AY) between two X axis cursors at the
@Y1 Y2 same time.
® Y1 AY Evaluates the levels of and the difference (4Y) between two cursors.
*  Cursor markers are used to specify the bandwidth, points, and level for X
MKR. They can also be used independently.




10-12

2. SEARCH MARKERS

Bl Operating the Search Markers

Table 10-3 lists the procedures (D —@—->@—®) for operating and
displaying search markers. -

Table 10-3 Search Marker Operations and Display Procedures

Marker display procedure(®—@ —»S-®@)
@ Syerer | o | @
Condition setting nethod Action] symbol
PK 'PKPK’ None e v A
'SINGLE PK’ None = O v
'NEXT RIGHT PK’ | Specify the reference level with marker IV. DO v
'NEXT LEFT PK’ Specify the reference level with marker IV. Selective DO v
'NEXT RIGHT MIN’ | Specify the reference level with marker IV. (3.0) v
'NEXT LEFT MIN' | Specify the reference level with marker IV, DO v
'+PK' [ 1. Specify the reference level with @] v v
marker V. :
'—PK 2. Specify the reference point and Selective O v V
level with marker L
BAND 'PKPK O v A
,'F,‘l“(’fs With marker II, specify the start (lef) . 8 Ame Bar
\OVERALL’ znag ;ttc;pb(erigzz)rgg:gs of the X axis Selective o s Bar
'MEAN’ ’ O | Mean Bar
'VARIANCE' O Var Bar
PULSE 'RISE TIME' Specify the start and stop points and Selective DO v v
PAR tevels with marker il. {It is assumed that
the level of the left cursor is is 0% and
that of the right one is 100%.)
'FALL TIME’ Specify the start and stop points and Selective DO v Vv
levels with marker 1l (It is assumed that
the level of the left cursor is 100% and
that of the right one is 0%.)
'PULSE WIDTH’ Specify the start and stop points and Selective DO v v
levels with marker . (It is assumed that
the minimum level of the X cursor marker
is 0% and maximum one between 2
points is 100%.)

(Settings before Execution) Marker | : Cursor marker for one point along the X axis ((MKR VAL][SINGLE XD

(Selection Method)

{Execution)

Marker Il : Cursor markers for two points along the X axis ({MKR VAL]X1 Y1 X2 Y2
Marker IV: Cursor markers for two points along the Y axis ((MKR VALEY1 Y2])

Toggle: [ON/GEH] — [GI/OFF]: to change from inactive to active
Selective: Selection of one condition among several.

O : The marker is displayed autoratically, simply by specifying the selection
method.
DO Select the type of the marker to be displayed, then press the X MARKER key.
DOESTM _
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Table 10-3 Search Marker Operations and Display Procedures (cont’d)

Marker display procedure(® =28 —->@)

@ @ Marker <) @ Marker
Condition setting selection lactionl  symbol
method
D ; ; - - -
PAx; DAMP PWR :]Z?Eg:(]ﬁle start and stop points with Toggle DO s Value
'DAMP PWR(IMP) | 1. Specify the start and stop points with
marker 1.
2. Enter the frequency whose damping Toggle: DO of Value
ceefficient is to be obtained. {Enter a =
value for FREQUENCY)
'HARMONIC Select the fundamental frequency. Toggle o
Enter the fundamenta! frequency. v
(Enter a value for FUND FREQ.) v v
Specify the maximum point to search.
'SIDE BAND’ 1. Carrier (Enter a value for CARRIER.) Toggle O 7
2. Enter the modulation frequency. v~V
. {Enter a vaiue for MOD FREQ.) T~
X dB BWD’ 1. Specify the reference coordinates with Toggle O V.V
marker l.
2. Specify the search width.
{Enter a value for X dB}
'SHAPE’ 1. Specify the reference coordinates with Toggle 0] v Vv
marker i.
2. Specify the search width. vy v
(Enter values for X dB and Y dB.)
"RIPPLE’ None Toggle O [Rpl VWV
For servo |’BODE’ None Toggle O {GP ¥V
analysis | 'CLOSE LOP' Specify the DC gain. Toggle O |Gpkw
(Enter a value for DC GAIN.) vy
Cursor | O ’SINGLE X X1 Y1 { None O | X axis cursor 1
@°X1 Y1 X2Y2 |None Selective QO | X axis cursor 2
@ X1 Y1 X2 AY' | None O | X axis cursor 2
@1 Y2 None O | Y axis cursor 1
& Y1 AY None o Y axis cursor 2

(Settings before Execution) Marker I : Cursor marker for one point along the X axis ((MKR VAL][SINGLE X])

(Selection Method)

{Execution)

Toggle: [ON/GEE]
Selective: Selection of one condition among several.

method.

Marker It : Cursor markers for two points along the X axis ((MKR VALX1 Y1 X2 Y2])
Marker IV : Cursor markers for two points along the Y axis ((MKR VAL][Y1 Y2])

O : The marker is disptayed automatically, simply by specifying the selection

DO: Select the type of the marker to be displayed, then press the X MARKER key.

DO ESTIM
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® Marker Display Examples

(1) Example of X axis cursor marker display: SINGLE X X1 Y1
One X axis cursor marker is displayed and its coordinates are displayed

(Cs).
* SINGLE X X1 Y1
9.0 . MR OFF
L v T T T T T T T
a5 © G5 24.0000k 13,635 4BV —_—
L 1l nn
LI +]
| K
<Gaa> i | X1 M
[ Xz 4y
s 1 xme
L’\A ﬁ } ‘ l A ’ ’ oYz
i '
250.0 FREQUENCY Hz 100. 0k Y1 aY
AVGISUMY s 32/32
snllmlxm ] [ FIXX | FIXY | MR REF |}

(2) Example of display of Y axis cursor markers: Y1 AY
Two Y axis markers are displayed and the difference (A) between the
amplitude (Cs) of the lower cursor and the amplitude of the upper cursor
are displayed as well as the amplitude of the lower coursor {Cs).

* XI AY

L T T T
Cs  -B75.05mM A 0621V

Xa

¥ L e b L L L \ L 1
e = Bl
AVG SN 0/0

SEL § || DRI | PR | TFIKK_| FIXY | MR REF |
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(3) Example of peak marker display: PKPK
The coordinates (Cs) of the higher cursor peak (V) are displayed as
well as the difference (PKPK) between the higher cursor { V) and lower
cursor (A) amplitude. ) :

Xa

L ] LEFT nm
2.0
v 1 1 i ) ! 1 L : i
6.0 TIME sec Z.0n  RETURN
ABEIM: 00
[seL g |[ m= vaL | ENEEIE | [ FIX% [ FIXxY [ TKR REF |

(4) Example of display of band marker: PK
The peak coordinates (PK) of the peak (V) of the waveform between
two X axis cursor markers (the left cursor coordinates are indicated by
LC and the right cursor coordinates by RC) as well as the boundaries
{LC & RC) are displayed. '

+ R P BAND NKR
0.0 OFF
dgv ¥ ! T T T T T T T
; L 20.2500k4z -87.4194 6BV
RC 90.9000kHz -90, 7055 dBv b
Pk 88, 0000kHz -71.3743 4B
IVERALL
Gaa . '
dBMg T 4 HEAN
VARTANCE
-300,0 Al Y L Sl S g
dby e | i UM il ihh l ¥ Hit ‘
250.0 FREQUENCY Hz 100.0k RETURN

RYB(SUMY: 32732
ET RS B [FIX%x | FIXY | MKR REF |
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(5) Example of pulse parameters display: RISE TIME
If the left X cursor (LC) and the right X cursor (RC) respectively
correspond to 0% and 100% in ampiitude, two Y axis cursors (the lower
one, 7, for 10% of the maximum amplitude and the upper one, v,
for 90%) define the risetime, whose value is then computed and

dispiayed.
* {PUSE PARMMETER) RISE TIME
1'3 T 13 T T T T T T T
Le 203.125usec -615.25nV

- RC  T79%.8THusec S41.70mv 10

AR AN

<
<
| s

v I} f 1 Pl i L 1 H 1
6.0 TIME sec 1.m  RETURN
AVGLSED = /32

e 1 |[ e vac | DN | [ FIxX | FIKY | FKR KEF |

(6) Example of damping power display: DAMP PWR
The damping coefficient (s) of the data between two X axis cursor
markers is computed and displayed.(the left cursor value is indicated by
LC and the right cursor value is indicated by RC)

* (DA'PING POWER) DATP PiR
500.0
nvr T El T Ll L | T T T
LG 180.d60msec | 392 858m0r
k RE 355781 sec : 15.0153mr -
o 966.520mrsec
by | ¢
Lomg 1
0.0 I . i
T 1 L L H H M I RE‘L TInE
1%.0n 1 TIME sec E.0 d
AGEM: 80 S/ oFF
[sEL § || mxe vaL [ FIXX | FIXY | NKR BEF |
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(7) Exampie of harmonics markers display;: HARMONIC
Harmonics are searched with reference to the fundamental waveform
{V : PEAK) and displayed with ¥ markers. The distortion factor can be
viewed by displaying the markers in the iist format.

Ry - 93§16 0 s w2 - PRI
HARNONIC
i i T T ] Erore
Fundamentat 754 000 Hz +39.2861 45'4 aBy I o' He Tia sar
Warsomcs 7 LSD0ODMZ  -2.075ke d 0,537 5 i s E;% b gl —
5z -a.Im m £.4365 % B \ o e e
1 2ok -11.383 29960 x % M0 EReT 4
i memn  mE :& Lata . I : —
8 a 2. . I .
7 slomose  -15.5089 G iz 3 El 2 FUKD SET
B G.ookm 22787 4R 725470 2| DISPLAY ﬁ 4174 ?i ‘{T TE R Bmma
9 G6A00kr  -23.5060 dER 6.630% x it IR S RG] (] S8 & 4
W Dikn  domem sy A o L ax oAz
n . 2 =25, B
[ imsox| ERLG el o LR 30
' o.eHO0kHz  -21.b2ab 4 275 R
i 0 RE 201005 % | pvemiar
15 100wE -6 737 R = B HH
% 1E0er  -2e.02a ek 529187 & SR ] i ]
onEm EEE B O i
1 1 kH2 -24.E681 ¢ N 5 X
i3 igmoten 26505 iR itoag x| SR i
k] 15,7600k 27,7190 ¢ 411198 % |- i
Total Harmonic RAS & Dust: -23.%585 afv E3.5NT = 1200 —_—
- 30 SETUP G FREGCERCT 12 WOk REUN
ISPECT : VIEKD s 11 _ LSPECT: MAREER) L TR
e gl T [ WEE ] DTV [ SOV ] RETW T werr N BT [Flxx | fixy ]| mok aer |

(8) Example of X dB band markers display: X dB BWD
The frequency (Cs) (marked 6), corresponding to the data whose
amplitude is lower than the specified reference level (X dB (-3dB in this
example)), is searched and displayed.
e Bwd: Frequency range (between  and ¢, ) between the two

frequencies which have a level lower than the specified
reference level minus the specified dlﬁerence

®  Ctr: Center frequency between <7 and V

<Habs /—“ﬁ

* X dB BUD <X dB: -3 db» X 48 BuD
mag T T T T T T T T T T o ER-oFF
Cs 725.000 Hz 2.77478 4B ——
F Bud  3.37875kHz 7T x48
Cir  1,86062kHz

=3.0048

+

g | 7 1

0.0 | { i

dB Lo bl LEI1L : RTIN Ly
0.1 FREGUENGY Az 160.0k  RETURN

AVB(SUM: 10710 ivalig
[SEL B | rce vl | IRNEEERN | CTRL SYS | FIXX | FIXY | HKR REF |
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2. SEARCH MARKERS

(9) Example of ripple markers display: RIPPLE  _
The maximum value ( %. ), minimum value ( 7 ), and difference (Rpl)
between these values are computed and displayed.

. * RIFPLE

wdg T T T TTT YT T YT T T

’—r + 402.500 Hz 2.83449 dB

o - 4.67500kHzZ -58.3699 4 b

Rpl 51,2044 dB
.

<Hab>
dBrg

L < i
700
dB L3 P Litie Lo L Lo il REAL TINME
16.1 TREQUENCY Hz T00.0k oFF
AGSWD: 10710 4

(g [z val | EEMR [ CTRLSYS| FIN¥ | FIXY [ KR REF |

(10) OPEN LOOP: BODE MKR
The gain corresponding to a phase of -180° is displayed with reference
to 0dB (display of the Gain margin). The phase corresponding to a gain
of 0dB is also displayed with reference to -180° (display of the Phase
margin).

* (pen-Loop: Bode Marker

|

TITIT =T T YT T 7 T T TITIT T T T T T

r S
r BRTEIN . e E
AN 26.7500 K mf.:"ﬁ;
" \' 4 CLOSE LOP
oI
x> EC GAIN
dbrg 10. 0AE
50,0 | —_—
11l L Lt a1 b LLy L Lt 118t A L1 1 L1l 1 i
5.1 flpv math FREQUENCY Hz

AVGSU: s 2/10
] F1xx | FIXKY | WKR REF

TsiL g [ vl [ X mk | SRR
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2. SEARCH MARKERS

splay Timing

You can determine whether markers are to be updated each time the
waveform changes. i

MKR J|=>[x Mkr| => REALTIME

e REAL TIMEZIN/OFF : Markers are updated each time the waveform
changes. {Markers are displayed in the real time
mode.)

e REAL TIME ONZJEF: Markers are displayed only once, either when the
[DO ESTIM] key is pressed or when they are
selected, they are not updated with the changes
of the waveform.
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3. DISPLAYING LISTS OF MARKERS

[ Reference Markers
' The |MKR REF| (marker reference) key is used to set the output list in

the list mode.

l NUMERIC
{{f VIEW I=¢ FORMAT = LIST )

See Figure 10-5.

SINGLE X Displays one cursor.
MKR
=>{ MKR VAL {= X Yq @ (Move the cursor with the knob).
— [MKR RerF |=> SET REF Sets the reference vaive (1-20) with
1 numeric keys and the key.
= | MKR REF (®) (Move the cursor with the knob).
e SET REF Sets the reference value (1-20) with
2 numeric keys and the key.
Up to twenty reference markers can be set by repeating the above
procedure.

® Recall method
The method for recalling a reference marker, when you are in the graph-

mode (not list mode), is as follows:

RCL REF Set the number of the reference marker
MKR _|j=>| MKR REF |=> 2 (between 1 to 20) to be recalled with

numeric keys and the key.

@ Deletion method
The method for deleting a reference marker is as foliows:

DEL REF Set the number of the reference marker
3 (between 1 to 20) to be deleted with
numeric keys and the key.

MKR e | MKR VAL |=>
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@ Setting example

Display a cursor with . Press the SET REF key, then enter the
reference marker number 2 with the numeric keys. '
Press the key to input the 84.00 kHz cursor as reference marker 2.
See Figure 10-6.

+er RI2N 213

i 23.0500kHz  -56.6235 dBY

z £4.0D00kHz  -50.4739 4BV

3 §7.2500kHz  -B9.4500 dBY

4 05.0000kHz  -£9.9069 dBV

g 05 5000kHZ  -73.0450 dBY

6 . -

8

g

10

i1

12

13

14

15

1%

17

}Z GRATICULE
20 -

3D SETUP
AvGsUm: /0

[seC g ([ Tre | SEEmsl | STV | AGv | MEn vl | KEXT |

Figure 10-5 Displaying a List of Reference Markers

4% RIDT] 1ed
]
die T T r : ; T T ——
L G5 S4.D000KHZ -50.4789 4
Gs 1 e wer
a8 | : 2
CURSOR
\f RER/ALL
RRLUCRV. : i
aBv ¥ l A0 Al | A' ] nl P AT, LR SEL to
250.0 EWUENCT HE 100, 0k
AESH: 00 OTHER
[SEL B |[ mrvat [ xmR ] [(rxx | Fxy | RS

Figure 10-6 Example of Reference Marker Setting
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Bl Displaying Lists of Search Markers

If the following key sequence is executed when harmonics or sideband
markers are displayed, the corresponding markers results list is displayed.

NUMERIC
VIEW [=>| FORMAT | =
LIST
»ed RIC1E FTT)
GRAPH
Carrier & Mod : 45.000%kHz 3.0000NkHz _
Lower Sideband 2 41.T500kHz -3, 3045 4By -
5 SI0000HE  -79.4°36 4BV m
2 S5(0NKHZ  -89.8313 aBV
£ 3 - -32.0036 4BV —_—
& o) -§3.7407 dBY a
7 2 35,4867 dBY
& -65, 7091 By . DISPLAY
13 -go_%é dg\,’ —
-ET.5031 4By *=ax1S
Upper Sideband 2 -93.0721 4By
Pre 3 -TE.0037 By /LG
: 82,2990 48y OVERLAY
& -85 3626 d8Y
T 55,5051 aBv wER
2 -3, 2036 dBY
10 357021 dBv ERA;:WLE
Lower & Upper 73,1264 ¢BY ]
Total: -
28 SETWP
AVGISUM Y : a0
siL N )] T | UGGl | IWST VU | AVG v [ MER VU | NEXT

Figure 10-7 Example of Marker Results List Corresponding to
Sideband Marker
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4. MAJOR EXAMPLES OF SEARCH MARKER SETTING

B How to Use Search Markers

Markers are classified according to the initial conditions to be set.

_A PKPK No condition must be set.
SINGLE PK
B +PK, -=PK A range must be specified with a
NEXT RIGHT PK vertical and a haorizontal cursor.
NEXT LEFT PK
NEXT RIGHT MIN -
NEXT LEFT MIN
C BAND MKR A range must be specified with two
PULSE PAR vertical cursors.
(A default state is automatically
DAMP PWR .
provided.)
D HARMONIC Frequency or amplitude must be
SIDEBAND -specified.
SHAPE
X dB BWD
E BODE MKR Others (CTL SYS)
CLOSE LOP
RIPPLE
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4. MAJOR EXAMPLES OF SEARCH MARKER SETTING

@® How to use PKPK in the waveform mode
This is the most basic procedure of the X MKR key:

:‘: PK MKR —
X MKR (OFF) PKPK

By pressing the above sequence, you will display the data related to the
marked peak on the upper part of the screen.

+xx R211 Liad
I'E: T T T T T T T
Cs  1.9765¢msec 536,90
r ; 1.1754 ¥ b PE NKR
L i {PXPY)}
F | i « BAND NKR
: { OFF )
| | [
L] B i Rt 1
%2 [l ERMRRTRIIN O R LR RNk AP ML  ruLse pax
| T \: o Lkl " \1 W ¢ BFE )
il . il 1 | ; Y Wi
= 1
A
el J
L i 1 " i L L L I REAL TIME
0.0 : TINE sec 4,0m
‘ MBI : 0/ /oFF
PsEL | J[ mek vat | EENEREN | [ Fixx T FiXxy | nxe REF |

Figure 10-8 Displaying the Marked Peak Data

® How to use the NEXT RIGHT PK (NEXT LEFT PK) marker in the
spectrum mode, to find the next right peak (the next left peak) whose
amplitude exceeds the value previously set by the Y axis reference
cursor.

(1) How to set the value of the reference Y cursor.

MKR [l=>|MKR VAL|=> Y1v2

'By pressing the previous key sequence, you let the Y cursor appear on the

screen.
Press the [FIX Y|key, then move the cursor with the knob.
(in this case, all selections from the Y axis fit. However, using

Y FIXED
WIDTH

Since the lower cursor is used as the reference cursor, the value of the
upper cursor is ignored.

is the most suitable selection.)
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4. MAJOR EXAMPLES OF SEARCH MARKER SETTING

s RG211 EEE Y FINED

5.9 r r : T r : : CENTER
dby £s  -45.3125 BV 5. 3125 By

Y FIXED

UPPER

¥ FIXED

LOUER
Gaa
= |

-%5.0
dBy Ll 1 I N
%0.0 FREWENCY He 100. 0k
ABEE: 070 -
IseL g [ meval] xme | MECEERE ) m_nsr;
Note
Visible

When this procedure is

VIEW i=>| TYPE |=

ONI/OFF

executed, the marker read-out window (marker read value frame)
appears.

(2) How to set the X cursor.

SINGLE X

X1 Y1 Press this key sequence

MKR VAL | =

and move the X marker with the knob.

#+» RO211 ok
5.0 nXk OFF
a8 T T T T T T T T
25. 0000kHz -80.8635 dBV
xan o
2
Gaz | LI £
g 2 M
X KR
YT
-95.0
dBv L h :
FREQUENCY Hz 100.0k Y1 &Y

avGEsutn:  9/0

SEL § [ NN [ xR | [ FIXx | FIXY | kR REF |
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4. MAJOR EXAMPLES OF SEARCH MARKER SETTING

X MKR

=> PKMKR =

(3) How to evaluate the right peak value.

RIGHT PK

NEXT

=} RETURN =>

X MARKER
DO ESTIM

ke RI211

- E
T T

5.0
dBv

Gaa

Cs%
Pk

Y

34.5000kH2 -14,7T855 dbv —
34.5000kHz ~14,8236 dBV 71 PE MR
(MEXT R}

- { OFF )
RIS ]

ilig

L

0.0

»
100. 0k

FREGUENGY &
AGGRD: 00 o/

TseC_ g ([ me val | DR | [ FIXX | FIXY | HKR REF |

® How to use BAND MKR
Obtain the peak, overali, average, or variance value in the specified
frequency range.

{1) How to specify the frequency range.

MKR =

X1 Y1

MKR VAL |=>

X2 Y2

This sequence displays two cursors.

You need 1o fix the left cursor and move the right one to the upper fimit of
the frequency range to be specitied.

FIX X

— X FIXED

LEFT

FIX X

X FIXED

RIGHT

Using this sequence, the left cursor has
been fixed.

You need to move the right cursor with the
knob.

Now fix the right cursor and move the left
one to the lower limit of the frequency
range to be specified.

Thus, the right cursor has been fixed.
Move the left cursor with the knob.

Using this sequence, the range has been
specified.

The frequency range has finally been
specified.
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4. MAJOR EXAMPLES OF SEARCH MARKER SETTING

{2} How to Evaluate the peak marker value.

BAND MKR —_—
XMKR [=> => PK
(OFF)
w4+ RO211 BAND MARKER #+¢ m—
0.0 OFF
d'BV T T T T Ll T T T T
{550,000 My -73.8565 4BV —_—
F {RC O 1.22500kHz -74.6847 4BV .
EoaaE BER En
I 7 ovemawL
Gaa -
dBg. NEAN
] VARTANCE
-100.0
dbv L 2 L
FREQUENCY Hz 2.0k RETURM
AVESUY: 6732
SEL [ romval | ENRERON | [ FIXx | FIXY | MkR REF !

(3) How to obtain the sum of the spectrum lines amplitude in the specified
frequency range and display it in the bar format.

XMKR |=> BAND MKR =p» OVERALL

¢ R9211 BAND MARKER #33 F—
2.0 o OFF
a0 ——
g S50.000 Hz ©  -73.8565 dB
- W 12800k -76.6847 BV
I -3.0061 gy ’

dBv L i -
5.0 flpd FREQUENCY Hz 2.0k RETURN

AVGLSLm) 6732

[see g |[ mk vaL [ DENEEEN [ U Fixx | FIxy [ mKR REF]
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4. MAJOR EXAMPLES OF SEARCH MARKER SETTING

(4) How to obtain the average of the spectrum in the specified range and
display it in the bar format.

XMKR {=> BAND MKR => MEAN

nex RG211 BAND MARKER ##» BAND NKE
0.0 -
av T T T T T T . T T OFF
LC  580.000 Hz -73.8665 dBv
o RC t.22500kHz : -74.6847 dBV © T
Mean -50.3515 g8V 3
3 || oveEmaLL
Baa
= |
VARTANCE
-100.0 § : —_—
1BV 1 ¢ I 1 1 H L L I
5.0 f1pd FREQUENCY Hz 2.0 RETURN
AVG{SU : 6/32
(a3} o i | i | [y | FRY | o]

(5) How to obtain the variance of the spectrum in the specified frequency
range and display it in the bar format.

XMKR |=> BAND MKR => VARIANCE

wit RIZIT BAND MARKER »#» BAND PR
by . T r y T — : ; OFF
L6 550.000 Bz :  -73.8665 BV e—
RE 1. 22500kHz H -74.6347 dov
Var  2.9002%6 24
OVERALL
Gaa
abtg
-100.0 ; R
;1 i . L L ) M o
50 flpd FREQUENCY Hz 2.0k RETURN
AVG (SLM) - 632
UsEL g |[ e val | IR | [ Fmx [ FIXY | mrk BEF |
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@ How to use DAMP PWR

Evaluate the damping power marker value of the impulse response function.
Use the arithmetic operation function to make the impulse response function
suitable for the evaluation. :

To do that, you first have to sample the peak portion of the frequency
response function waveform and then execute an inverse Fourier
transformation. The process is illustrated below.

v+ RO211 DAMP PUR Marker es

30.0
dB T T T l T T T T T

;

<Hab>
derz

FLC  8.30000kHz 4,3288 db 1

-?Uag RC  8.80000kHz 4.3230 db
1 L 1 L 1 L 1 13 I
50.0 fipd FREQUENCY Hz 20.0k
AVGCSUM) = 32/32

[SeL g meval | amr | crmLsYs NN | FIXY [ MKR KEF |

(1) Register the frequency résponse function as an operand.

MATH j=>| MODf = MATH SEL = QPERAND

(2) Set the sampling range and set an operator.

RETURN =P BANDPASS =

LOWER f Set the sampling range with the numeric keys
ek and a unit key.

UPPER f

*%¥

FILTERING

Press the filtering toggle key.
OR/OFE g toggle key
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4. MAJOR EXAMPLES OF SEARCH MARKER SETTING

00 o RO211 DA'F PAR flarker e+ FILTERING
& T T T T T [g/OFF
1 UMER §F
8. 30kHz
4 UPPER §
8. BOkHz
—
<Hab>
dg kHz
Mz
—
r
=LC 8.30000kHz 4.3788 dB
-?Oag RC  8.80000kHz 4.3230 dB
J. 1 A1 1, H 1 1 i
£0.0 fipd FREQUENCY Hz . 20.0k  RETURN
AVB(SUm : 32/32
[S6 2] o | Fir o] J A | DowN | NN | TR e |

(3) Register the first OPRTR.

RETURN => MATH SEL == 1st OPRTR

e R9211 DAMP PR Marker s+
i1 ' ' h T ) ) N i
DPERAND

<Hab>
dbg T

FLC  3.30000kHz i 14.3288 dB
-70.C | RC  8.30000kHz :14.3230 4B
dB 1 A I L) i L L L L
50.0 flpd FREQUENCY ¥z 20.0x  RETURN

BVB(SIND 3232
(sEL @ [ v | PR [ 9 namn | bonwiN | SN | TR MATH |
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(4) Prepare the reverse Fourier transformation for the second OPRTR.

to CMP TM

DOMAIN |=> — =
(HILBERT) MATH SEL 2nd OPRTR

#x¢ R921] DAP PLR Marker ==x

<Hab>
dbtg [

HH CLR OPRND
LLC  8.30000kHz  14.3288 03 -
1.0 | RC 8.B000CKHZ 1143230 ¢B
a8 P : I L L i
50.0  ftpd FREQUENCY Pz 20.0:  RETURK
AVGESURY: 32732
[SEL N[ Jw [ Faromi]| fname | R [ mon f | TR MM |

{5) By pressing the following sequence, the arithmetic operation is executed
and the results are displayed.

RESULT

VIEW =
=>| NEXT |=|MATHVW ARRAY

The impulse response function is displayed as shown below.
The damping power marker vaiue can now be calculated.

«r RO211 DAP PAR Marker #e+ RESULT

100.0 ARRAY

<Ime>
Real

SERN

-100.0

LRE sec 15.0m
AVG(SUMY:  32/32

[sEL_1 ) | T COORD | K SCALE | Y SCALE | RETURN |
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4. MAJOR EXAMPLES OF SEARCH MARKER SETTING

(6) Specify the range with two vertical cursors. As explained in "o How to
use BANK MKR". A linear portion of the curve must be selected.

sae RO211 DAMP PUR Marker s X FIXE®
0.0 ———— CENTER
RC! 3 266msec 28.440 1 —
<IN
Leg |
oo | P -
5.0m  flpd math 16 sec 15.0m
AVG(SUMY:  32/32
(6 ][ me vaL [ X AkE | cTRU SrS | DGR ¢ FIX Y | PR REF |

(7) Set the frequency for the damping ratio.

VKR DAMP PWR FREQENCY  Enter the frequency with the
= | XMKR (OFF) = : numeric keys and a unit key.

**kk

DAMP PWR When this key is pressed, the following

ON/BEE message
Press [DO ESTIM], Please ... | IS displayed at the upper left corner
of the screen:
=x R211 JAP Parker #&+ BAIP PUR
0.8 — T —————— FOFF
LC! 1:E7500msec 0. 450 : —_—
RC 3 22bbmset 25.440 EREQENCY
B.55kHz
ame>
Lg kit
Hx
sz
o0 | e T ™ P
-5.0n  fipD math LAE sec 15.0m RETURN
AVE{SUMD T 32/32
[seL g |[ e val | QSERAN | CTRL 5YS | FIXX | FIXY [ MR REF |
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RETURN =>

X MARKER
_DOESTM

When these keys are pressed, the

marker value is displayed.

{(Move the two vertical cursors to obtain an accurate damping coefficient. To

obtain a more accurate damping coefficient, you can also average the
damping coefficients obtained by moving the two vertical cursors.)

=+ RO2IT DAMP PUR Marker axx

r : s8¢ - 1 mme
] 888.62 /38
T 1595, _toFF)
BAND MER
{ OFF
<> AP PR
e [ < on
0.0 | \“\
1 [ L e T T T REAL THNE
S.0m  flpD math 186 sec 150w
» AVGESUN:  32/32 e
[SeL g | ™uval | QMR [ CTRLSYS | FIXX | FIXY [ MR REF |

® How to use HARMONIC (when set the fundamental frequency)
(1) Select the manual input for the fundamental frequency (When select

PEAK, the setting value of the fundamental frequency is ignored.}

HARMONIC FUND SET
MKR X MKR
{OFF) PEAK/MAN
Specify this menu as FUNDSET .
PEAKAAAD
e RO - 91-4-3  §:20: 4 HARMIONIE
o e
1 FLs0 FREQ
2.00kHz
FUND SET
1 PEAER
Haa
aBrig
10
fdiv
|
-120.0
ghv . 1 . 1 L 1 I X
125.0 FREQUENCY Hz 5.0k RETURR
AVG{SURS 5

TSPECT: NMARKER}

171

[seL_ g ][ mx val | SRS |

[ Fixx

EE

[ kR REF |
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{2) Set the fundamental frequency.

When press FUND FREQ , the new menu is displayed and enter with

2.00kHz

the numeric keys and the terminator key.

e RIZ211 L] 9E-4-3 8:20:19

-%p T . r . . . ; : r 2. DOkHz

L L
v
b
i

6aa
a3
10 H
v
Hz
mHz
-120.0
dBv 1 P T | | 1 1 —
125.0 FREQUENCY Hz ED.Ok  RETURN
LSPECT: MARKER] AVG{SUMD) : 11

SEL § |[ neR vaL | (EREAN | [ FIXX | FIXY | MR REF |

{(3) Set search marker. (3 to 100)

Press MAX ORDER and enter with the numeric keys and the
20
ENT| key.
o R9211 - 41-4-3 8:20:50
-3.0
dw T L

-120.0
dBv

1 13 1 P 1 L
125.0 FREQUENCY Hz 50.0k RETURN
[SPECT: MARKER] AVB(SUD: 1A

[seL_§ | M vaL [ IO | [ Fixx | FIXY | KR REF |
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{4) Evaluate harmonic marker.

HARMONIC HARMONIC . -
When press ON/GEE and ON/OFF is specified, the

following Fig. is shown. (The marker displays to the 20 points in the
maximum. The points more than 20 is reffered to the list display.)

s R9211 ok 91-2-3 8:21: 2 HARNONIC
Y —_—————— Gp/aFF
v s 1.87500kHz -39.5295 4V =
- ¥ 2.00000kHz -33.5211 dBv 4 FuND FRED
TP -44.5580 ¢BY
L T 2 THD 55.9%4 % a 1 2.00kHz
Y & ! FUND SET
b & 7 PEMK
-1 —_—
dx | HAX BREER
L]
10 H 30
fdwy
-120,0
dBv . 1 f 1 L 1 L
125.0 FREQUENCY Hz 0.0k RETURN
ISPECT: TARKER] AVGESIm: 11
SEL § |[ iR val | IEHREEEE | [ FIxx [ FIXY | NKR REF |
REMARK=
The following procedure can display the list of the harmonic marker.
NUMERIC
VIEW [{=>| FORMAT
LIST
> RE211 ok 91-4-3 8:21:22
GRAPH
Fundazental 2. 0000CkHzZ -39.5211 ¢bv
Harmomies 2 4.00000kHz  -9.07415 dBR 35.1797 %
3 6.00000kHz  -15.4458 dBR 16.8930 %
2 5.00000kHz  -11.5289 dBR %.5188 %
5 10.0000kHz -26.5111 d4BR 472545 %
& 12.0000kKz  -16.5067 dBR 12,8603 % 10
7 14.0000kH:  -18.1373 dER 12.3918
8 16.0000kz  -23.389% dER 339745 x |  DESFLAY
g 17.8750kHz  -18.5070 d3R 1.6 x| ————=
10 19.8750kHz 267126 dER LBTIER| goais
11 21.8750kHz -23.40% dBR b.75337 %
12 238750z -21.7083 ¢BR 821453 x| [EEVLOG
12 25.6250kHz  -4T.9129 dBR 0,002 % | ————
u 27.9T0kHz  -22.7133 dBR 231700 X | ovERLAY
5 29.7500kHz  -26.9460 dBR 44947 %
16 3.8750kHz  -29.3497 dBR 3.40811 % NG
17 35.670kHz  -24.0769 dBR $.25400 x| =———=—
18 35.8T50kHz 39.6523 dBR 1.04084 5} GRATICULE
19 37.8150kHz 26.1952 dBR 4£.90047 %
39.7S00kHz  -27.3585 dBR 4,786 % oN/BEE
Total Harmanic RS & Digt: -44.5580 dBV Bomiy| ———
30 SETUP

[SPECT: VIEW] asEm: 14
{se g 3[ T g STl | avCvu | REnw | NEXT |
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The range of the list display can be changed with the up-down key
and the knob.
The start point of the list display can be specified with the numeric

keys and the |ENT| key.

=+ RO211 £ 91-4-3 8:21:39
Fundanental 2.00000kHz  -39.52t1 dBv
Harmonics 12 23.8T50KMHz -21.7083 dBR §.21458 x
13 2%_62650xHz  -47.9129 dER 0.40212 x
14 2780z -22.7133 dBR 73700 %
15 T5O0kHz  -26.9460 dBR 4.49471 x
16 31.8TR0KHz  -29.3497 dBR 3.40811 % a
17 33.8750kHz  -24.0768 dBR 6.25400 %
18 H.ETWOHz  -39.6523 dBR 1.0008¢ x| BISPLAY
1 I7.8Th0kHz  -26.1952 dBR 4.90047 % | mmm———
39.7500kHz  -27.3585 dBR 42865 5| yoaxis
21 a1 ETS0kHz  -35.7961 dBR 1.63003 %
43.7500kHz  -26.1827 dBR 490750 57 HE/LOG
P2 &5 T500kKz  -34.87% dER 1.80300 %
24 A7, To00kMz -29.8383 dBR 3.22171 X | OVERLAY
) 29.T500kHz  -28.4088 ¢BR 379805 %
% on/ER
z | —
g GRATICULE
il on /G
Toal Harmonic RMS & Dist: -44.5580 dbv 55.9954 x
3D SETUP
ESPECT: VIR AVG(SUM} ¥4
[seL g |[ TP | Nacm | WSTW | wGvU | mER VU | MEXT |

CAUTION !
When three or more screens are displayed in the muiti-screen mode,
a list cannot be displayed. Reduce the number of screens to 7 or 2.
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@ How to use X dB BWD

(1} Find a peak value with the single peak marker.

MKR  |=>[ xmKr |= MKR O SNGLEPK
(OFF) SINGLE
¢ RO211 "t PE MR
mdg T T T T T T s. T t OFF
Y 1 +m

<Hab>
cf |
RETURN

FGs  5.487500kHz 1.4094 4B B
-JD&D P 5.487500kHz 1.40%4 db
3

B 1 1 3 e L t 1 A
2.8k fiph FREQUENCY Hz 10.0k
AVG{SIN ¢ d/4

[SEL B |7 ek VL | IRNSRREN [ CTRL SYS | FIXX | FIXY [ fKR REF |

(2) Enter a value for XdB

X dB BWD X dB Enter the value with the numeric

XMKR |=> (OFF) = s+ OB keys and the key.

4

AVG (SN a4

[SeC g | msRval [ DGR (CTRLSYS | FIXX [ FIXY | VKR REF |

X dB BWD
GN/OFF
aa3 R9211 E % dB BUG
20.0 B/ OFF
dB T T T T T T [} T T
r 7 X4B
=-3. 00dE
<Hab>
amg [
S5 5.48TS00MEZ 1.4094 4B
FBud  1.500000kHz
-dﬂa% ¢ir  5.537500kHz -
1 13 L L 1 1 1 i 1
20 Tb FREQUENCY T2 100x  RETIRM
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® How to use BODE MKR

{1) The following sequence enables you to display the frequency response
function. -
(Displays Bode diagrams to show the phase and gain margin.)

| VIEW |=D NEXT |=»|FRF CORD|=> BODE

Dpen-Loop: Bode Marker

180.0 T T TTN T TTTTr T T TTTTI

dex [T ‘ T T Y]

awp F
Prase [ .

Hy |

350“2 3 4
TSI S A R A TI TR W T T A
5.1 iy math FREQUENCY Hz 50.0k

zaag TITT!

Cola-Cole

(HX'J):
dBMg |

-150.0 [

4B Lau Lo aatii
5.4 flpv math FREQUENCY Hz 50. 0k
AVGISURY: 274

[se @ |[wiv | GESEEE | COmD | XSCALE [ Y SCALE | ReTume |

]

(2) With this sequence you can evaluate the Bode marker vaiue.

BODE MKR
MKR ||=>|CTRL SYS|=> ...
BN/OFF
Open-Loop: Bode Marker
lméég TIITY ¥ T 1T TTFIRY T T T 1Tk T T 1o 1 T _
: g BArgin %ﬂ.m g:s : —_—
X margin ;608664 BODE MR
o> j $txss) 28,7500 Hz B
Prase [ —_—
. LA CLOSE LOP
0.0 [ - i IR
deg Liuin L1 1 aatut 11 1 1 1rirE 1ol aaanitla ol 2
5.1 flpV  wath FREQUENCY Hz 50.0b  DC GAIN
20.0 10.00dH
LA ERRL T T 1T TrInr T T 1T VIREET T LI
il e 20.9553 @B 1
i -Jztmrsm 8.658066 deg
gy L x$s) 28,7500 Hz
g [
-150.0 | ]
48 Litin IR I A A I e T} ST RTIT PRI
.1 fip¥ math FREQUENCY Hz 50.0k
AVGISUMY: 274
[se g |] mevaL | xm SENERE | FIXX | FIAY | MR REF
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{3) You can display a Nichols diagram by pressing the following keys:

VIEW [=>] NEXT |=>|FRFCORD{=> NICHOLS

Dpen-Loop: Bode Parker

0.0 [ BOGE
a8 Cs -‘536250 Hz -179. deg, _—
20.95529 db
/ | co-mmes
WYQUIST
By -
dBrag Cole-Cole
f.
K / —
-360.0 flpv math Nichois Phase deg 0.0

AVBSID: 248
| CooRB [ X SCALE [ ¥ SCALE | RETUMN |

R
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["wmooE ] [TMEAS | SPECTRUM TIME-FREQ

List of_ the markers menus for the R8211 series in the SPECTRUM and TIME-FREQ modes

[TseL & | [mkr vaL ][ X MKR ]{ ] [ Fix x_I[ Fix ¥ ! MR REF |
MKR OFF X MARKER X FIXED Y FIXED SET REF
DO_ESTIM CENTER_ _ CENTER _ %
SINGLE X PK MKR _ X FIXED ¥ FIXED RCL REF
X1 Y1 OFF RIGHT UPPER 3
X1 Yi BAND MKR | X FIXED Y FIXED
X2 Y2 _ (OFF LEFT LOWER
X1 Y1 HARMONIC _| X FIXED Y FIXED DEL REF
X2 A OFF WIDTH WIDTH 2
X MKR DEBAND
{OFF)
Y1 Y2 CURSOR
SEL/ALL
Y1 2y REAL TIME SEL to
—ON/OFF OTHER

In case of {In case of T-F

cross s
In case of time In case of spectrum spectrum analysis results
[data display display display display
PK MKR PK MKR PK MKR _ PK MKR __
OFF OFF (OFF) (OFF)
BAND MKR __ BAND MKR BAND MKR
QFF QFF) —————————wm {OFF}
PULSE PAR HARMONIC OAMP PWR
!DFF! ON/QFF ON/OFF
SIDEBAND
ON/QFF
| i
PULSE PAR BAND MKR PK MKR SIDEBAND  HARMONIC FUND FREQ BAND MKR PK MKR
OFF QFF OFF N/QOFF N/QFF | 2.00kHz QFF OFF
RISE TIME PKPK PKPK CARRIER FUND FREQ PK SINGLE PK
4.00kH2 2.00kHz -
FALL TIME RMS NEXT MGD FRE FUND SET OVERALL NEXT
RIGHT PK_ 100.00kHz PEAK/MAN RIGHT PK
PULSE NEXT kHz MAX ORDER kHz MEAN NEXT
WIDTH LEFT _PK 20 LEFT PK
NEXT Hz Hz VARIANCE
RIGHT MIN
NEXT mHz mHz
LEFT MIN
RETURN RETURN RETURN RETURN RETURN RETURN RETURN RETURN




10-41
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List of the markers menu in the WAVEFORM mode for the R9211 series

[ MODE | {_ MEAS _ ]| WAVE FORM
MKR When FUNC is set to TIME
EL_W MKR Cx mkr [ ] Cerx % JIFrx v 1] MKR REF |
MKR GFF X MARKER X FIXED Y FIXED SET REF
DD ESTIM ENTER_ _ CENTER _ 1
SINGLE X  PK MKR _ X FIXED Y FIXED RCL REF
X1 Y1 {OFF) RIGHT UPPER 3
X1 Y1 BAND MKR | X FIXED Y FIXED
X2 ¥? QfFF LEFT LOWER
Y1 Y1 PULSE PAR_| X FIXED Y FIXED DEL REF
Xz aY (OFF) WIDTH WiDT 2
X MKR
Yi Y2 CURSOR
SEL/ALL
Yi &Y REAL TIME SEL to
ON/QEF OTHER
When FUNC is set to
When FUNC is AUTOCORR or CR0OSS- |When FUNC s
set to TIME {CORR set to HIST
PX_MKR PE_MKR PK _MKR
QFF {OFF) (OFF)
BAND MKR BAND MKR
OFF {OFF)
PULSE PAR DAMP PWR
(OFF} ~ N/QFF
PULSE PAR BAND MKR PK MKR  BAND MKR PK MKR PK_MKR
OFF QFF OFFE QFF QFF QFF
RISE TIME PKPK PKPK PK SINGLE PK SINGLE PX
FALL TIME RMS NEXT OVERALL  NEXT NEXT
RIGHT_PK RIGHT PK_ RIGHT PX
PULSE NEXT MEAN NEXT NEXT
WIDTH LEFT_PK LEFT PK  LEFT PK
NEXT VARIANCE  NEXT
RIGHT MIN RIGHT MIN
NEXT NEXT
LEFT MIN LEFT MIN
RETURN RETURN RETURN RETURN RETURN RETURN
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NynJ. 3Y NYNL 34 NHNL3Y NHLId NUNL3Y Nyn3Y NunL3y L ITEL] NUNL3Y NunL3Y NuNL3y NUNL3IY N#nL3Id
LITEER - — NIW 1331
LY3N ZHw ZHW ZHu LX3AN
THSTH WIW THITH
1X3IN ZH JINVIHYA ZH 2zl 1% 3N
Ad 13371 - Wd 1331 07 Hd 14 HiQIM
LX3N IHY Xd _31INIS « LX3AN NY3IW ZHY 43080 XK ZHA LX3N 315d
Ad LHD] 8P00" 08~ ¥d IHOIY L LED ] me 0 00T %¥d LHD
L1X3N Ad - apr X LX3N 1IVH3A0 138 aNnd 144 00W 1X3N Skd JRIL V4
ZEN00° 01 o0 t- oP00 - THY00 ¢ ZHAODF
¥d,IT1ONIS  AIN3IND3IHA Ad o+ ap X ap X Ad 3TINIS Ad 0344 ONNd HITHHYD Adid AdAd IWIL 3STH
340 31d/N0 340 130/K0 330780 440 140 TI00 ¢ 40/N0 330/N0 430 3140 139
AW d UMd dWvd HXN Xd amg 8P X 3dYHS AW Ad dW ONve 034 dnhnd JINOWHYH Onvd 301S YW Md  HAW ONYE ¥vd 3SNd
|
FI0770 “T130) .
A1ddIH ONYEIGIS
ne) ] £
440 . (340 lu.ﬂu_c
| mtoﬂ |~ (130) mtcw | " T110) to“
YIW Ad AW dd HAW A4 HAR Ad
1asIp Kejdsip Fepdsip
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MATHEMATICAL OPERATIONS
PROCEDURES

This chapter describes the different types of mathematical
operations and explains how to use them.
Concrete procedures are given as examples.
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1. MATHEMATICAL OPERATIONS

The R@211 can execute the four basic arithmetic operations (+,—,%,¥), as well as integrations,
differentiations, Fourier transformations, and so on, on the measurement data.
This constitutes what we call the mathematical (MATH) operations.

This chapter provides with easy-to-understand information about the mathematical operations that can be

performed with the key.

(These mathematical operations can be executed only if the ~ MATH MENU has been previously selected
with the ||PRESETI key.)
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1. MATHEMATICAL OPERATIONS

l The Different Types of Mathematical Operations

Table 11-1 Mathematical Operations Types (1)

Function
PECT FRF
Group Operator | wave | S TFC oo
I for QO C Executes differentiation (jw), double differentiation (je)2, integration
(i < O (1w), and double integration (1/w)2 on frequency domain data.
1w O o
(Ljw)* O O
ROTATION O O The operation destination domain is set in advance with jw RANGE.
FREG SHIFT o] o] Shifts frequency domain data from the irequenc);' band specified as
the source band 1o the band specified as destination band.
CEPSTRUM) CEPSTRUM C Compuies the cepstrum of 2 power spectrum. (¢f. Note)} Obtains
LFTERING C frequency-domain data (liftered spectrumy) by liftering the cepstrum
data.
FRF /(1 +H) C Fer teedback control systems, computes the closed loop's FRF
H/(1 +GeH) @] /" from the open Inap's FRE when the feed back block has a transfer
junction of 1 @ H{1 +H), or of G : H{1 + G.H).
H(i—H) O For feed-back contyot systems, computes the open loop's FRF
H/(1 ~G=H) @] from the close ioop’s FRF when the feed-back block has a
transfer function of 1 ; H/(1-H) or of G 1 HAT-G.H).
EQUALIZE O | Equaiizes FRF data using correction daa
SNR O Computes, in the FRF mode the signai-to-noise ratio (SNR)
according to the coherence function,
copP C Extracis the signal companents using the coherence function and the
specified power spectrum, in the FRF mode.
InCOP o} Extracts the noise components using the coherence funclion and the
specified power spectrum, in the FRF moede.
1) X+Y @] @] O Performs one of the 4 basic arithimetic operations on 2 arbitrary
MATH X-Y @] Q O data series {knear Y axis data are used in the computations) at the
XY @] @ Q condition that they are same X axis data (same domain and same
XY O Q ] range). -
CNST +X C O @] Adds to or multiplies by a specified constant (linear ampiitude)
CNST =X C Q ] arbitrary data.
NEGATE o @] O Multiplies data by «3.
17X C C o Inverses data
COMPLEX o] C @] Computes the complex conjugate of data.
CONJUGATE
DOMAIN to CMP TIME O & o Estimates a pre-envelcpe (envelope) through Hilbert transformation.
{HILBERT) Transiers frequency domain data 1o the time domain through IFFT
10 TIME(IFFT) o] < nverse Fast Fourier Transform).
Transfers time domain data to the frequency domain through FFT,
to FREQ(FFT) o o <
MOD f BANDPASS C O Keeps only the frequency domain data within a specified frequency
1 FILTERING band.
BANDSTOP @ G Keeps only the requency domain data outsige a specified trequency
: FILTERING band.
Note The logarithmic power spectrum is processed through FFT 1o obtain the time-domain data which compose the

cepstrum. Thus, if low-level spectrum components are enlarged by a logarithmic representation in the
frequency domain, these characteristics can be obtained in the time domain as well.
Liftering is the procedure by which FFT is executed on the necessary portion of the cepstrum data to restore it
10 the freqguency domain.



114

1. MATHEMATICAL OPERATIONS

Table 11-2 Mathematical Operations Types (2)

Group Operator Function
TR SMOOTHING | Smooths linear frequency power spectrum data.
MATH CUMULATION g\dtcs data together, {used for probability density functions or t-f analysis
ata).

DIFFERENT Differentiates time domain data.
INTEGRATE integrates time domain data.
INT ZERO Integrates fime domain data assuming that the start point is zero.
TREND RMV | Removes the waveform frends. B

Il Caution on Engineering Unit Setting for Operation Resuit

When execute the following operations, Engineering System Transform is
not performed.

X

°
e X+Y
o X-Y
e XXY
® X=Y
°

EQUALIZE
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1. MATHEMATICAL OPERATIONS _

Il Classification of the Mathematical Operations

Table 11-3 Classification of the Mathematical Operations

- Two operands operations.

X+Y
X-Y The first operand is specified with the OPERAND key.
X=*Y The second operand specification is validated when
X/Y the operator is selected.
EQUALIZE
/(1 + G#H)
H/(1— G=H) -
COP
InCOP

One operand operations.
NEGATE
1/X The operand is specified with the OPERAND key.
COMPLEX CONJUGATE
SNR
H/i(l+H)
H/(1-H)
to CMP TIME
to TIME
to FREQ

One operand operations with parameters.
CNST +X
CNST#*X The operand is specified with the OPERAND key.
Jar(je2, 1(jw), 1/(jw)2 The other parameters specification is validated at the
ROTATION time the operator is selected and must be set in
FREQ SHIFT advance.
BANDPASS
BANDSTOP
CEPSTRUM
LIFTERING
TR MATH mode operations.

SMOOTHING
CUMULATION "SMOOTHING" requires that "TERMS" be set.
DIFFERENT Others do not require it
INTEGRATE They are activated (deactivated) for the data on the
INT ZERO screen by selecting on (off).

TREND RMV
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B Restrictions on the Mathematical Operations

There are constraints on the waveforms that can be input as operand for

certain operations. Restrictions on the operations except the TR MATH

functions are described in points (1) to (3) and the restrictions on the TR
MATH functions are described in point {4).

{1) Restrictions common to all operation functions

()

T-F analysis resulis
Operation Results

Orbit No operation enabled.

Zoomed time Waveform

No operation is enabled if either the operand or the operation result is a

complex series of more than 1024.

Restrictions on the four basic arithmetic operations

Table 11-4 lists the possible combinations of the 4 basic arithmetic, 2
operands, operations. {These operations are disabled for the coherence

function.)

Table 11-4 Possible Combinations of the 4 Basic Arithmetic Operations

‘ ¥x | Rxx | Rxy | Imp [Step | Px | Sx | Gxx | Gxy | Hxy
Xx (Time waveform) O X x X X X x X X X
Rxx (Autocorrelation function) X Q O X % x X X X X
Rxy (Cross-correlation function) X O O x X {'% X X X %
Imp {Impulse response function) x x b ] @] pd X x X x
Step (Step response function) X X X C o X X X x X
Px (Probability density function) % X % x X O X X X ®
Sx (Complex spectrum) x X X X x X O C X A
Gxx {Power spectrum) X X X X |- X X O O X A
Gxy (Cross-spectrum) % X X X X X X X C b4
Hxy (Frequency response function)| X x x | x X B B O

O ¢ X+Y, X-Y, X=Y, and X/Y are enabled.
A Only X*Y and X/Y are enabled.

B Only X+Y is enabled.

x 1" None is enabled.

CAUTION !

@ No operation is enabled if the sizes or the abscissa axis scales are

different between the operands.

® No operation is enabled on servo data if the sweep methods are

different,
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{3) Other mathematical operations

1. MATHEMATICAL OPERATIONS

COP and InCOP can be executed only on the combination of a power

spectrum and a coherence function.

For other operations, see Table 11-5.

- Table 11-5 Enabiled Mathematical Operations Versus Data Types

Enabled mathematical operations versus data types

XD
B
-

Step

Px

Sx

Gixx

Q)
o
=

CNST+X

O

CNST«X

NEGATE

X

CMP CNJ

to FREQ

to TIME

to CMPTM

j related operations

ROTATION

frq SHFT

to QUFR

LIFT

H/(1 +H)

HA(1 + GH)

Hi(1 = H)

HI(1 - GH)

EQUALIZE

SNR

BANDPASS

BANDSTOP

xIx| x| xlIx|x|xIx|x|x|x|x|xIx]|x{O|O]|O|]O]O|O
xxxxxxxxxxxxxxxxooooog

X IXIX| [ X[X]|X[X]IX]|XIX]|X|X]X[X|X]X]|X]X]X]|X][X
XXX XEX| XXX XXX XXX X]XPX]X]X]X]X

xIx x| x|x]x|x]x|x]|x|x]x|xix]|x{x}]O|0OC]0O]0O

xix|x|xix|x|xIx|x]x|x|xlIx|x|x|{x[]O]O]O|O|O

OO xtxIxIx|x|x|x|x|[O|O]O|C|C|Xx|O|OCIO|O]|O

ololxIx|xlIx|x{xix|ololx]olxlx|x|lolo]lolo|lO

xxxxxxxxxxxxxxxxooooog
ojo|x|ololololo|x|x]ojojo|o|oix|o|o|ojo|o|g

XXOXXXXXXXXXXXKXXXXXX

*1
*2
*2
*3

*4

*2

*6

*7

*7
*7
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Under the following conditions, the operations marked with a number from
+1 to *#7 cannot be executed even on the data marked with O.

*1 : In the log or octave analysis mode

: When inciuded in an operations sequence, the operatlon registered

next to this one cannot be executed.
2 : Same as *1.

: The data is zoomed and the start frequency is not OHz.

. When a pre-envelope is estimated (in the case when the operand is
not a frequency response function), the window applied to the
operand is a flat pass, a force, or a response window. (The operation
result is forced to 0.)

+3 : More than 2 operations such as differentiation, mtegratlon double
differentiation, or double integration, cannot be used in an operations
combination.

*4 : The abscissa axis is not linear. {Servo, T-F analysis are disabled.)

5 : The abscissa axis is not linear.

:  Zoomed data.

Operation combination (The only possible situation is when the first
operator is “to QUFR" and the second operator is "LIFT".)
+6 : The operand is Cx (cepstrum) only. However, since an operation
result cannot be set as operand, use an operations combination :
First operator: to QUFR
Second operator: LIFT
*7 : The operation between two data (frequency response functions)
cannot be executed in the following cases:
When the sizes are different.
When the abscissa scales are different.
When the sweep methods (servo mode) are different.

(4) Restrictions on TRACE MATH functions

CUMULATION | Enabled for all data.

SMOOTHING Disabled if the abscissa axis scale is not linear.
TREND RMV

DIFFERENT Enabled only for time waveforms. (A pre-envelope
INTEGRATE cannot be estimated.)
INT ZERO
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2. BASIC PROCEDURES

The basic procedure common to all operations except the TR MATH procedure is described below.

About the TR MATH operation procedure, see “I TR MATH".
The operation is executed on the data displayed on the selected screen.

B Basic Operation Procedure (Example of "X + Y")

MATH

=>

SEL

= MATH SEL

= RETURN

CAUTION !
If two operands are required for the desired operation (for example,
for "X+Y": X and Y are the required operands), you must register the
first operand as has been described above (OPERAND key), next, you

must select the second operand’s screen with the

=> QPERAND

Specify an operand (unique operand or first operand)

Select the screen where the
operand is displayed with the ~ -

SEL

key.

The screen selected with the

SEL

operand {X).

finally you must step to point 2 of this procedure.

Select an operator.

je

CEPSTRUM

FRF MATH

f MATH

DOMAIN

MOD f

key is registered as

SEL

f MATH

key.

key,

Select the operator’s class.
For "X +Y", press the
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. — ALGEBRA
OFF
=b WHY  ceereerremsesninnnnea Select the Tirst operator.
In our example, we select X+Y.
=> "RETURN pie. W

Other parameters may be required depending on the operator type. See concrete setup examples.

Register the selected operator.

=> MATH SEL = 1st OPRTR The operand (Y) is registered
simultaneously with the 1st
operator.

CAUTION !/
For an operations combination, select the second operand and press

the 2nd OPRTR key, or select the third operand, and press the

3rd OPRTR key.
If some operand is required, display the operand data in advance and
select the data with the SEL key, before registering the

corresponding operator.

Execute the selected operatioh.

=> DO MATH -~ Execution

MT.mg = MATH completed! || Execution completion
CAUTION !
If the selected operation cannot be executed, an error message is

displayed. For details on the error messages, se¢ the Appendix.

Display the operation results.

VEw ] ([5BT] )

= [maTh vw | = RESULT s Display of the results.
ARRAY
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3. EXAMPLES OF MATHEMATICAL OPERATIONS

Major operations examples are described below.

W 1)
A double integration will be executed on frequency domain data (spectrum
or FRF data). For example, a displacement can be estimated through a
double integration of the acceleration output from an acceleration sensor.

In this example, we describe how to estimate the power spectrum of a
displacement from the power spectrum of the corresponding acceleration.

Specify the operand. -

input the output signal of the acceleration sensor to channel A.
Dispiay this data.
[ viEw I =| TYPE |=2 DUAL Use the double screen configuration.
=>| SEL =
=>| INST VW |[== CH-A Display the operand on the upper screen.
SPECT
MATH => MATH SEL
Register the operand. The operand must
=b> (OPERAND have been displayed on the screen, and the
screen selected.

Select an operator.

=>| jw |=> jw RANGE

= THRESHOLD  1© avoid noise influence, execute the
—100dBV operation only on data whose level is higher

than a specified level threshold.
=> LOWERf
__28Hz | Specify a frequency range (band pass filter)
for the operation. In this example, we chose
=p UPPERT to perform the operation over the whole
10kHz analysis domain.
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=> RETURN
= T;_— Select the operator.
= (fjw)2 A double integration is chosen in this example.
=>  RETURN
Register the operator.
=> ~MATH SEL )

=> 1st OPRTR Register (1/jw)2 as 1st operator.

Execute the operation.

=> DO MATH Execute the operation.

[MT.mg = MATH completed! || is displayed. (When REAL TIME
is OFF)

Display the operation resuilt on the lower screen.

[ VEW  |=>|sEL =

=| NEXT

=P |MATH VW i=> RESULT The result is displayed.
ARRAY

=b| Y SCALE |=> Y AUTO
SCALE
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Power spectrum of the
accelerator sensor output.

T
gaa [

[l Real-Time Operation

dm - N
-100.0 [ ) .
4By L 1 3 b L M M 1 -
%0 FREQUEACY Hz 10.0k
-120,0
dw \I T T T T 1 T T T ]
oo | ]
dir | 4 == - Result of the double
- 1 integration (1/(j=)2)
3000 [ ] —
dBv L L s L ) ) L
2.0 math FREQUENCY Hz 10.0k
VGBS 0/0
s O |[ e | [ COGED | X SCALE | Y SCALE | RETURS |

Figure 11-1 1/(jw)2

TR MATH performs the real-time processing.

Operations other than this is usually executed only when the
key is pressed.

This explains how to perform a real-time processing about operations other
than TR MATH.

DO MATH

Real Time goes to ON.

Real Ti
MATH| = [X Soft key|=> oo 0o

ON/OFF

Execute operation.

=> MATH SEL

=p DO MATH - Execution

This procedure starts a real-time processing.
When the execution is completed, || MT.mg=MATH completed! || is not displayed.
During the execution of real-time operation, RTM is displayed on the right-down of the screen.

Interrupt real-time operation.

=> DO MATH - Interrupt
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The message of l MT.er = Real-Time MATH interrupted! II is displayed to interrupt.

CAUTION !

In the following case, the real-time operation is forced to be interrupted.

Change of setting operation Change of setting condition
OPERAND setting MODE change
1st OPRTR setting FUNCTION change
2nd OPRTR setting ACTIVE CH change
3rd OPRTR setting RANGE change
SENS (Sensitivity range) change
SWEEP change
A/D input change

* SAMPL CLK available to change
INT/EXT

@l Display of Setting Condition for Operation Result

The operator and the operated data information about the operation result
can be displayed on the message box of the left-upper side of the screen.
The procedure is shown as below.

Display the first operation information.

MATH | =>IX Soft key| =» MATH SEL  Information as 1st OPRTR is displayed.

=> 1st OPRTR

Display the second operation information.

=> 2nd OPRTR  Information as 2nd OPRTR is displayed.
When the buzzar rings and nothing is displayed, the
combinational operation is not performed.

The third operation information is displayed, the same as 2nd.

CAUTION !

When the operation result to be displayed is a regenerative data from floppy, the operation
information can not be displayed.
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I Rotation

A specified time delay is compensated on frequency domain data {spectrum
or FRF data) by rotation. - )

The procedure for compensating a ~ 10us delay on some FRF data is
described below. FRF data are measured, then the phase of these FRF
data is displayed on the upper screen of a double screen configuration.

Specify the operand.
VIEW ji={ TYPE |=> DUAL Select the double screen configuration.
=>| SEL =
=| AVG VW |=> FRF
ispl f the F
| NEXT Display the phase of the FRF data and
selectit { | SEL | key).
=p>| COORD = PHASE
| MATH ] => MATH SEL

= OPERAND Register the selected data as operand.

Select the operator.

= jw =p> ROTATION Select the operation.

=> TIME CONS

Set the time delay. In this example,
- 10us is the delay.

= -10

= [ Sec

= ROTATION Set ROTATION to ON.
BR/OFF

> RETURN
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Register the operator

=> MATH SEL

=> 1st OPRTR Register the rotation as 1st operator.

Execute the operation.

e DO MATH Execute the operation.

MT.mg = MATH completed! [lis displayed. (When REAL TIME
is OFF)

Display the operation result on the lower screen.

VIEW =>| SEL =

=>| NEXT
=>|MATH VW j=>  RESULT Display the result.
__ARRAY
=>| COORD = PHASE
== Rzl Ak
180.0 dBiag
deg . -
\
dHaby N Tag
Phase
- FRF, PHASE data
-360.0
deg
2.9 FREQUENCY Hz 0K _pyaer
186.0
deg e
\‘ GROUP
Goep> T DELAY
Phase
FeaL ' It
0.0 Operation resu
de .0 math FREQUENCY Hz 30.0k InAG
AR 32732
[SEC T |[Tats vu_| Far CORD | QSR [ X SCALE [ ¥ SCALE [ RETURN |

Figure 11-2 Rotation

CAUTION !
The rotation operation does not affect the magnitude of the FRF data.
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B Cepstrum and Lift

ADVICE

3. EXAMPLES OF MATHEMATICAL OPERATIONS

ering

The cepstrum operation is performed to estimate a cepstrum from a power
spectrum. The cepstrum is obtained by performing an inverse FFT on the
logarithm of the power spectrum. The obtained data belongs to the
quefrency domain {very similar to the time domain). This operation is close
to an autocorrelation computation.

in the Quefrency domain, low-level spectrum components are enlarged and their
characteristics can be pointed out, because the logarithm of the data in the frequency -

domain is used.

input the microphone s

configuration.

LIFTERING is the procedure for transporting back to the frequency domain,
a specified portion of the cepstrum in the quefrency domain (similar to the
time domain). The spectrum obtained through liftering is calied liftered
spectrum.

In the following example, is described the procedure for estimating the
cepstrum and liftered spectrum of a voice signal recorded through a
microphone.

Specify an operand.

ignal to channel A and acquire the data with the arm function. Display the

received data on the top screen and its power spectrum on the middie screen in the triple screen

VIEW ||=:> TYPE =»>  TRIPLE Select the triple screen configuration.

=>|SEL B

=>{ INSTWVW | —, CH-A

TIME

=>|SEL ™ | =2 CH-A

=3

MATH

SPECT

=> MATH SEL

=> QOPERAND Register the power spectrum as the
E—— operand.
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Select an operator.

=>| CEPSTRUM | => THRESHOLD

=> THRESHOLD ")

~135dBV
=> LOWER { Here we specify that we want to estimate
26Hz the cepstrum over the entire frequency
= “UpPERT | "o
10kHz Y, )
= RETURN

= CEPSTRUM Set CEPSTRUM to ON.

Register the operator.

=> MATH SEL

=> 1st OPRTR Register the cepstrum operation.

Execute the operation.

=> DO MATH

MT.mg = MATH completed! llis displayed. (When REAL TIME
is OFF)
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Display the operation result on the lower screen.

VIEW =>| SEL

=1 NEXT
=> |MATH VW |= RESULT Display the operation result.
ARRAY

=>| COORD |=>  dBMag

WWWW
OE ] Power spectrum and time waveform
0.0 TINE sec WO e of a microphone signal.

Cepstrum (operation result)

CE—
0.0 math GUEFRENCY sec 20.00
AVG(SUMY s 32r32

|

[seL g |[am v | ;_lxm[rm{m]

Figure 11-3 Cepstrum

The cepstrum waveform obtained above is liftered to estimate the liftered spectrum.
To obtain the liftered spectrum, add the liftering operation to the above procedure {combination
operation).
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Select an operator.

CAUTION !
Select the middle screen with the| SEL | key (power spectrum

display screen) in advance. (An operator cannot be registered if the
data selected as operand correspond to the result of an other
operation)

MATH |=>[CEPSTRUM|=> LIFTERING

=> T LOWER ) _
Transform the waveform over the entire

Dmses (! i hould ify oni
- range. (In practice, you should specify only
=b
UPPERt the range you need.)
20msec

=
LIFTERING  get IFTERING to ON.

=> RETURN

Register the operator.

=> MATH SEL

=> 2nd OPRTR

Execute the operation.

=> DO MATH

MT.mg = MATH completed! || is displayed. (When REAL
TIME is OFF)
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The operation result is displayed on the lower screen.

(Display of the operation result has been specified.)

e RO211 % ——
50.0 —— . . ) . : . . H Time waveform

Power spectrum

Liftered spectrum

10.0k

L 1
%.0 sath FREQUENCY 12
AvG(SUm: 32732

[se & ][ e | [coom | X SCALE_| Y SCALE | RETUM |

Figure 11-4 Liftered Spectrum

Eventually, the liftered spectrum is equal to the original spectrum (because
the cepstrum, as well as the liftered spectrum were estimated over the

entire range)
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[ Conversion of a Feedback Loop System

This operation is performed to convert open loop characteristics (FRF data)
to closed loop characteristics (FRF data) of feedback loop control systems,
and the other way around.

The following block diagram shows the general concept of feedback loop
control.

+
Input —)—@——» E Qutput

| - H : Action element
G

G : Feedback elemen

Hopen, the open loop characteristic, is defined as Hopen = G- H. This
characteristic is essential in feedback loop control. The input/output
characteristic of such a system is the closed loop characteristic, Hclose.
The refationships between these characteristics are expressed as follows:

H
Hciose = —————— ..... (A
(1+G-H) &)
Hclose
= —_— .. (B
(1—-G - Hclose)
if the feedback element, G, is equal to 1, the above equations {(A) and (B)
become:
Hclose = Fopen (93]
7 Hoper) cee
Hclo
Hopen = o (D)
{1-Hclose)

The R9211 transforms the FRF data according to the above equations. We
are now going to describe the procedure to follow in order 1o estimate the
closed loop characteristics of a feedback loop control system knowing the
open loop characteristics.
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Specify an operand.

Measure the open loop characteristic and display it on the upper screen of the dual screen
configuration. .

VIEW |[=>{ TYPE |= DUAL

=>|SEL =

=>| AVG VW |= FRF -

MATH => MATH SEL

=> QPERAND

=> RETURN

Select an operator.

= | FRF MATH | =% Open Close

=> " H/(1+H)

=> RETURN

Register the operator.

=> MATH SEL

=> 1st OPRTR
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Execute the operation.

=> DO MATH .

“ MT.mg =MATH completed! || is displayed.  (When

REAL TIME is OFF)

Display the operation result on the lower screen.

VIEW {=>|SEL == .

=>| NEXT

= |[MATH VW | => RESULT

ARRAY
e R211 *k
dB | T T T T T 117 T T T T riomnrt T T T 1 13T 5_
ataby b N ] Open loop characteristic (measured)
obeg [ ]
st ]
102.5 1 L L Srg‘l‘tx 113 FREI rI'EI 14 i1 Loos 1 1Im].ﬂk
40.0
GB L T T T T T Tr1T T L) T T T 11T T T T 7 I-
a | ]
s 1 ] Closed loop characteristic
o | 1 {estimated)
dB s L1 1 iill 1 1 1 Llaly 1 T
102.5 sath QUENCY Hz 100. 0k
AVECSUMY : 10732
SEL G |[EaiEEPE | FAF CoRD | COORD [ X SCALE | Y SCALE | RETURN |

Figure 11-5 Closed Loop Characteristic

ADVICE

When the feedback element G is not equal to 1, display its characteristics on the screen before
setting the  1st OPRTR , so that you can register it also. Then, perform the same operations.
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B InCOP (COP, SNR)

Through this operation, the noise components, contained in the output, can
be estimated, according to the coherence funcfion (FRF analysis) and the
specified power spectrum. As for the SNR operation, the ratio of the signal
components to the noise components is estimated.

Rg211 .
COP : Coherent Output Power
InCOP : Incoherent Cutput Power - -
CHA CHB
o
Qutput spectrum Gbb = Signal directly
. corresponding to the input + Noise
Noise
Input
@ > DUT ——»@——»
Gaa
COP=Gbb - Coherence  ....... Signal spectrum corresponding to the input
InCOP=Gbb - (1- Coherence} ....... Noise spectrum
CAUTION !

The power spectrum is not required for the SNR operation.

The procedure to follow in order to obtain the noise components in a notch
filter characteristic is described below.
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Specify the operand.

VIEW |=>| TYPE |[=> TRIPLE
=b>| SEL
= | AVG VW [=> CH-B
PWR SPECT
=>|SEL B [=> COHERENCE
MATH => MATH SEL
e=b  OPERAND
=> RETURN
Select an operator.
=>| FRFMTH |=> SNR
=5  inCOP
=> RETURN
Register the operator.
=>|SEL M |[=> MATH SEL
=> 1st OPRTR

Estimate the FRF data of the notch filter, through a FRF measurement.
Select the triple screen mode. Display the coherence data on the upper screen and the power
spectrum on the middie screen.

Select the triple screen configuration.

Select the middie screen.

Display the power spectrum. (Select the power
spectrum of channel B)

Display the coherence data.

Select InCOP as the operation type.

Select the second operand (channel B power
spectrum) before registering the operation.

The second operand is registered at the same
time as the operation.
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Execute the operation.

Display the operation result on the lower screen.

=

3 EXAMPLES OF MATHEMATICAL OPERATIONS

DO MATH Execute the operation.

MT.mg = MATH completed!

is OFF)

is displayed. (When REAL TIME

VIEW |[=>|SEL B N
=>| NEXT
=b | MATH VW = RESULT
ARRAY

ok R9211 e .
10 o B T e S S—— Coherence data (first operand)
<Coh> g W E —
0.0 f 3

e FmEw e & B-channel power spectrum

2. . {second operand)
<6bb> 1=
4B E
-80.0 S —
dBv 3

L L 1
FREQUENCY Hz 10.0l

=4

58

a1l

d‘m‘ E : L s 1 1 L i I i E
5.0 sath FREQUENCY Hz - 10.0k
AVG(SIMY:  32/32
sEL g || [Tcoogs ™ [x SCALE T Y SCALE | RETURM |

Cutput noise components
{operation result)

Figure 11-6 Power Spectrum of the Noise Components
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B to CMP TIME

An Hilbert transformation is performed on a time-serie X(t), then the pre-
envelope is estimated according to the transformation results as follows:
z(t) =X(1) + & (=Vv-1)

The pre-envelope is transformed to the time domain by internally performing
an IFFT.

The envelope corresponds to the magnitude of the pre-envelope. Thus, the
signal energy distribution can be analyzed .

~— ADVICE | N

THEORETICAL BACKGROUND -

The Hilbert transform of a real-valued time domain signal x(t) is another real-valued time domain signal,
denoted X(t), such that z(t)=x(t) +jk(t) is an analytic signal. From z(t), one can define a magnitude
function, which corresponds to the envelope of the original signal. The Hilbert transform may be
mathematically defined in several ways. One of these is as a (11/2) Phase Shift system.

One can show (see the excellent book "Random data, Analysis and Measurement procedures” Julius
3. Bendat and Allan G. Piersol, Wiley Interscience edition) that the Hilbert transform consists of
passing x(t) through a system which leaves the magnitude of x(f) (Fourier transform of x{(t)) unchanged,
but shifts its phase II/2 for positive frequencies and -11/2 for negative frequencies.

\~ /

" The procedure followed to obtain the envelope of a voice signal output by a
microphone is described below.

CAUTION !

This operation can be performed only on complex spectrum data and
FRF data.

The operation result is a time domain data.
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Specify the operand.

The signal output from the microphone is triggered and input to channel A. The input data is
displayed on the upper screen in the dual screen configuration. i

vVEW |li=] TYPE [= DUAL Select the dual screen configuration.

=>| SEL =

=>| INSTVW {=> CH-A
SPECT

=>| COORD = REAL Display the complex spectrum’s real part.

MATH => MATH SEL

=> QPERAND Register the operand.
=> RETURN
Select an operator.
DOMAIN = "t CMP TM Select an operation.

Register the operator.

= MATH SEL

=> 1st OPRTR Register the operation.
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Execute the operation.

=> DO MATH Execute the operation._

MT.mg=MATH compieted! || is displayed. {When REAL TIME
is OFF}

Display the operation result on the lower screen.

VIEW |[=>|SEL =

=>iMATH VW {=> RESULT
ARRAY

Display the operation resuit.

=>| COORD |=>  Mag

= RO211 o
2.0 REAL
.vl_ T L) T T . T L] L] ] .
. Complex spectrum of a voice
2 oo record
Real .
" } R R * oo
N ° |
2.0 T T T T T T m
|
PHASE
'3: — Envelope (energy distribution)
0.0 E
10.0m math TIME sec 30.0m
AVGSUmY: 16732
[se g j[mwmw | [ [ X SCALE [ Y SCALE | RETS |
Figure 11-7 Voice Envelope
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Bl to TIME/o FREQ

These operations are used to transfer time domain data to the frequency
domain through FFT, or frequency domain data to the time domain through
IFFT.

ADVICE

These operations are used to convert measurement data of one domain (time or frequency),
over which different operations may have been executed, to the other domain. When executing
an inverse FFT, the operand must be complex data. To only execute a FFT, you can use the = -
FFT function in the spectrum or T-F mode. B

In the following example, a square wave is input to channel A, an integration
(1/jw) is performed on the complex spectrum, and an IFFT is performed on
the integration result to transfer it to the time domain.

Specify an operand.

viEw |l=>! TYPE |=> TRIPLE Select the triple screen configuration.

=>|SEL B

=>| INST VW |=> CH-A
TIME

=>| SEL => CH-A
SPECT

J

NEXT

=>| COORD |= REAL Display the complex spectrum.

| matH | =5 MATH SEL
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=> (OPERAND Register the operand (complex spectrum
data).

=>  RETURN

Select an operator.

=| jo |=> jo RANGE

=> THRESHOLD
—100dBV

=» LOWERTf
25Hz

=> UPPER
10kHz

=> RETURN

= jw"

= Vj w Select the integration (1/jw).

= RETURN

Register the operator.

=> MATH SEL

=> 1st OPRTR Register 1/j« operation.

= RETURN

Select the second operator.

Select the second operation {IFFT).

=>| DOMAIN |= to TIME
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Register the 2nd operator.

=> MATH SEL

=  opnd OPRTR Register IFFT operation.

Execute the operation.

=> DO MATH Execute the operation. .

| MT.mg=MATH completed! || is displayed. (When REAL

TIME is OFF)

Display the operation result on the lower screen.

VIEW |l=>1 SEL =

MATH vw |=> RESULT Display the resuit.
ARRAY
= RO211 E
2'3 g T T T T T T T T T 7]
v L ] — Input square waveform
20 B 1
0.0 I ' I l IIPIIE sec : : I : 40.0n
200.0
.Vr o Bl T b T T T T T T
Sa [ 3
Rt __],_,A—L — — ] Complex spectrum (operand)
N S . ] ——
25.0 FREQUENCY Hz 109k
200.0 . - . ' . . . : . :
oo B ; Time waveform obtained by
Real L ] IFFT * '
00 E I
W 1000 I : nath ‘ } TII:IE sec I : ' } 20.0m
AVG{SUMD T 16732
EFRr-—-_ 1N [ COORD [ SCALE [ ¥ SCALE | BETIRN |
* The square waveform was changed to the chopping wavetorm by integration (1/jw).
Figure 11-8 Time Waveform Obtained by IFFT
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[ BANDPASS (BANDSTOP)

This operation is performed to obtain the frequency domain data (power
spectrum, complex spectrum, or FRF data) that passed (or did not pass)
through the specified frequency range.

The procedure foliowed to extract the necessary portion of some FRF data
is the following one:

Specify an operand.

Perform a FRF measurement.
Display the FRF data on the upper screen in the double screen
configuration.

VIEW |=P>| TYPE (= DUAL

=>|SEL =

=>| AVG VW |=> FRF

[ watn | = MATH SEL

=> QOPERAND Register the FRF data as operand.

=> RETURN

Select an operator.

MODf |=> BANDPASS

=p» LOWER f{
25Hz

Select only the frequencies within the range
—=> " UPPER f 25Hz to 3kHz.

3kHz
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= FILTERING

Switch on the band pass filter.
ONOFE

=> RETURN

Register the operator.

=> MATH SEL

=5 1st OPRTR Register the band pass filter operation,
Execute the operation.

=> DO MATH

[LMT.mg =MATH completed! | s dispiayed. (When REAL
TIME is OFF)

Display the operation result on the lower screen.

VIEW i=:> SEL =

=>| NEXT

= |MATH VW |=> RESULT
ARRAY

= R211 ik

FRF data {operand)

1 1 ] ul 1 i 1 1 ]
25.0 FREQUENCY Hz 10.0k

Band passed data

b - 1
AVG{SUNY:  32/32
SEL o |{ SRR | FRF 00RD | [ X SCALE | ¥ SCALE [ RETURN |

L 3 ]
FREQUENCY Hz 10.0k

Figure 11-8 BAND PASS
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Il TR MATH (Trace MATH)

Each TR MATH operations are performed in real time on the displayed data.
The operation to be processed can be selected in the Y softmenu.

Uniike the other operations, a result array different from the operand data
array is not generated. Reversely the results are directly over-written on the
operand data.

A TR MATH Operation takes effect on the data displayed on the screen

selected with the | SEL  |key immediately after the operation selection.

For example, start the smoothing of spectrum (See Figure 11-10).

=k RGZ11 TR MATH Smoothing wes SHOTHING
0
o ——— e ——T— iR
Cs  5.00000kkHz -25.5149 dV
— L
titarss

6aa
dbng
—_—
-00.0 | -
dw 1 Il | DR F— | L L 1 L
6.0 TipD FREQUERCY Hz 20.0n  RETURM

MGG T2

[Sm g J[ v [cersreon| srwm | oonww | moo§ T . |

Figure 11-10 TR MATH Operand (before execution)

|| oAt 1= TR MaTH| = SMOOTHING _, SMOOTHING
L (OFF) ONIGEE

PO

Smoothing starts when SMOOTHING is set to ON and stops only when
SMOOTHING is set to OFF.
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w+ R9211 TR WATH Smoothing or* SNOOTHING
3&8 —T T T T T T T T - R/oFF
Cs  5.00000kHz -25.2411 dwv
TERES
titarss

00 [

dBv 1 1 L i W 1 1 ] 1
50.0 Flpd FREQUENCY Rz 20.0k
AVGSIN): T2

[(se B J[ v [cersTeun | soame [ DOvaIN | mon 5 | (o |

]

Figure 11-11 TR MATH

NOTE
"TERMS" may be changed during smoothing.
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NHNLAY NYNL3Y NUNL3Y NunL3Y [RHTEL] N¥OLIY NdNL3Y NYNL3Y NYNL3Y
FIVOACHE] "
ZHW XITdHGI sas” QNHd0 412 ZHW 285§ ZHU
2H A/ X X /1 AW 285w YlHdD PJE ZH «oe /1) 205w ZH
ZHY A X ETULEL] A 288 Y1Hd0 puz ZHY ap 4 2as ZH,
TIAMDOTGL ! I65W00° ¢ FTETRCT [T
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3. EXAMPLES OF MATHEMATICAL OPERATIONS

R9211 Series Menu List (MATH in the WAVEFORM mode)

SEL L 1 [ | [T watH | [ DOMAIN | [ ] [ TR _MATH |
MATH SEL MATH SEL SMODTHING
W {OFF)
ALGEBRA .. | to CMP TH CUMULATIO
(OFF) (HILBERT) N_ON/OFF
CALCULATE ~ DIFFERENT
(GFE) | ON/QFF
CONSTANT to FRE INTEGRATE
-0.50v {FF1 ON/OFF
INT ZERQ
ON/GEF
TREND RMU
ON/OEF
C _—
CONSTANT OFF OFF DO MATH SMOOTHING
-0.50v —__ON/QFF
CNST + X X + Y OPERAND TERMS
3terms
TNST * X X - Y 1st OPRIR
v NEGATE X+ Y 2nd OPRIR
mv 17X X7 Y 3rd OPRIR
v COMPLEX CLR OPRAND -
CONJUGATE
RETURN RETURN RETURN RETURN _




CURVE FITTING AND SYNTHESIS
(R9211C Only)

[ Explanation is omitted in this manual. j







COMPARATOR (GO/NOGO) FUCTION
(R9211C Only)

Explanation is omitted in this manual.







DIGITAL /O AND MEASUREMENT
(OPTION 11)

This chapter describes the digital /O functions and

explains how to use it.

CONTENTS
1. Outline . ...t
Digital VO Connector Pin Configuration
2. Digital nput . ...

How to Use the Digital Input Function
Digital Input Signal and Timing . ...
Digital input Connections  ........
Scale Conversion for Digital Input . .
3. Digital Output ...t
How to Use the Digital Output
FUNCHON ..o vve i iiiieaeaonas
Digital Qutput Signal and Timing . . .
Digital Output Connections . .......
Scale Conversion for Digital Output .
4, Examples Of Measurement Using
The Digital VO Function ..........

Measurement of a Frequency Response
Function .......c.viinieennnnenns

.

14-2
14-3
14-4
14-4
14-5
14-6
14-7
14-8

14-8
14-9
14-10
14-11
14-12

14-12




14.2

1. Outline

The R9211 is equipped with a digital ¥O function. (For some models, this function is provided as an option.)
The digital /O function has a digital input mode and digital output mode. When it is combined with the digital
output function of the built-in SG, the performance of D/A and A/D converters can be evaluated. Moreover,
analog SG signals can be converted to digital signals via the A/D converter.

The comparator function control signal is also output from the DIGITAL /O connector on the rear panel of

the RS211.

{1) Example of utilization of the digital input mode
Figure 14-1 shows an example of A/D converter evaluation.

R9211 REAR R9211 FRONT
Digitat in SPECTRUM
/
Analog puT
ssé%?gé ‘ A/D converter ~ 7 -
r-‘—-"=lg
ais
[ =)
L]
=
rd =~
i S

Figure 14-1 Example of A/D Converter Evaluation

(&) Example of utilization of the digital output mode
Figure 14-2 shows an example of conversion of an analog signal source
to a digital signal source.

RS211 FRONT R9211 REAR
A ch IN Digital out , Data output
[+] (=]
o -
[+ o "
‘f - o (E__O Min290nsec,
X .
STRB
Analog | —
signal L Mint0onsec
£ CHNL |

Figure 14-2 Conversion of an Analog Signal Generator to a Digital Signal Generator
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[l Digital I/O Connector Pin Configuration

Figure 14-3 shows the pin configuration of the VO connector at the rear
panel of the R9211. :

1. Qutline

Signal

name

Pin No.

GND

EOC

DIO

D2

Dl4

DI6

Di8

Dl10

D2

DI14

STRB

DO0

DO2

D04

DOB

DO8

DO10

DO12

DO14

+5V

CMPO

[ %] Y Y ey gy gy ey e e )
B N B S S e N e e e e 0 B = i el o G R o e

GND

&

STRB
EOC

CHNL :

CMPO :
CMP7 :

~anal | pin No.
0O 26 | GND
57
O} 28 DIt
. 29 DI3
| —— M - 30 D5
™13 62617 3 DI7
£23 £zn = 5l
| 33| DI
[t 34 B3
| 35 | _DIi5
1|l If 36 | CHNL
H g 37 DOA
i 38| DO3
il 39 | DO5
. 20 DO7
| |- 41_|_DOS
il 22| DO
- L
3 C 44 DO15
4/ ) —— \\ 45 +5V
/ 46
o 3 47
28
O 49 | CMP7
50 | GND

DI15 to Di0 : Input (DI15 is the MSB and DI0 is the LSB.)
DO15 to DOG : Qutput (DO15 is the MSB and DOO is the LSB.)

Strobe signal for digital output data

Digital output channel identification signal

Strobe signal for digital input data

Comparator function measurement

Strobe signal of measurement results obtained with the

comparator function

Figure 14-3 DIGITAL VO Connector Pin Configuration

NOTE
EOC and Di15 to DI0 are inputs equivalent to those of the 74LS TTL

series.

STRB, CHNL, and DO15 to DOO are open collector outputs (without

pull-up resistor) equivalent to those of the 74LS series.

Available connector: 57FE-30500-20N(D8) or equivalent (Daiichi

Electronics Corp.)
Do not connect any signal to unused pins.
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2. Digital Input

[l How to Use the Digital Input Function

(1) To use the digital input function, the following requirements must be
satisfied: ’
(a) Using the menu, select the digital input mode for channet A.
(b) Using the menu, set the R9211 in external sampling mode.
(c) Input the digital data and strobe signals to the R9211 through the
connector at the rear panel.
(d) Input the external sampiing clock signal to the R9211 through the
connector at the rear panel.

{2) You must also be careful about the following points:

(a) When the digital input “switch” in the R8211 menu is activated, the
DIGITAL VO connector at the rear panel of the analyzer is identified
to channel A. Therefore, the results of analyses on digital inputs
becomes CH-A data and the analog CH-A inputs through the front
panel are ignored.

Internal circuits of the R2211 Rear panel of the R9211
ﬁ.'ﬁh em—————— = - T
Analog in | AD converter —o i Analysis |
S block 1 - .lecl(_ =d
L2 TR (P
1 Dlgrta-‘ }_______,_______—-—-—-—-___
1 L
—" L'”P‘-’t block i Digital
F~-=-=-—-=3  TTTTT==
Analog in jA/D converter | rAnaye ! IN ™~
=4  block YSIS 4
3 L __block__!

Figure 14-4 Block Diagram for Digital Inputs

(b) When the digital input function is used, X- and Y-scales are not
automatically converted. See 3 Scale Conversion for Digital Input”.

(¢) In the zoom mode, the digital input mode is disabled (RS211A).

(d) The digital input level is a TTL ievel.
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Jl Digital Input Signal and Timing

;‘2. Digital input

16-bit parallel signals can be input to channel A through the DIGITAL 1O

connector.

Data are loaded into the internal register at the rising edge of the EOC
(strobe signal). The data is input in the offset binary format.

(2’s complement).
Figure 14-5 shows the digital input timing.

DI15~DI0

EOC

L tsu thd
: -~ (« .
X X X X
; : _
)
K

teyc

Data setup time {tsu)

Data hold time (thd)

EOC pulse width (twd)

EQC repetition cycle (tcyc) -

)
r

50ns (MIN)
50ns (MIN)
20ns {MIN)
3.90652us (MIN)

Figure 14-5 Digital Input Timing
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2. Digital Input

B Digital Input Connections

When the digital input function is used, you must connect the 16-bit digital
signai and the EQC signal to the appropriate pin of the VO connector, and
you must also input the EOC signal through the external SMPLG CLK input
connector at the rear panel (digital input is enabled in the zoom mode).
Figure 14-3 shows the DIGITAL VO connector pin configuration.

16bit Data + EOC

/ Rear panel of the R9211 y
ouT

EoC

Qgooo0

\I:I

Connect the external clock with a cable.

Figure 14-6 Connections for Digital input

After the connections shown figure 14-6 have been made, set the R9211 as
follows:

Specify that the sampling clock is to be an external one.

(When MODE = TIME)

SETUP [[=>] RANGE |=> SAMPL C!— Switch the sampling clock from internal to
INTIENE external.

{When MODE = SPECT/TIME - FREQ/FRF)

SETUP |=>| RANGE (= fRESOLN
(LIN 1)

—p SAMPL CLK
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2. Digital Input
Switch channel A to digital input mode.
(When MODE = TIME/SPECT/TIME-FREQ/FRF)
SETUP |l=>| runc |=> DIGITALIn Make channe! A to correspond to the
& /OFF digital input connector, at the rear panel,
' instead of the analog input connector at
the front panel.

- Thus, digitat signals can be displayed on the screen of the R9211.

I Scale Conversion for Digital Input

@ Frequency axis scale conversion

Since the scale annotation displayed on the screen for digital input does not
take into consideration the external sampling clock, you must perform the
following correction.

External sampling frequency
Actual x (Annotation on screen)

2.56 X Analysis frequency range

frequency

@ Ordinates axis scale conversion

When a 16-bit full scale value is input digitally, the data displayed on the
screen change according to the set input range.

When the input range is set to 0dBV {1Vrms}, the full scale value
corresponds to (1.414xX2} V. ‘
When the input range is set to 10dBV (3.16 Vrms), the full scale valu
corresponds to (4.472X2) V.

The voltage resolution per bit (when the input range is XdBV) is as foliows:

When the unit is Vrms, the voltage resolution per bit is found by:

2 V2 120
Voltage per 1-bit = o (v)

When the unit is VIt, the voltage per bit is found by:

o 10020
1-bit = ——————
Voltage per 1-bit P v)
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3. Digital Output

| How to Use the Digital Output Function

In the R9211C, an analog signal input through one of the front panel
connectors to the analyzer is first transformed into a digital signal by an A/D
converter.

This obtained digital signal can then be output through the rear panel
connector.

- - - — o —— -
—— A/D converter | , Analysis E )
i1 block | block |
- tmmTmmmmes * bosmmmmms - Digital
¥ o = Outq 9
| Digtal | g
R9211 —-1 VO block ;™ m
O - ———————n
| A/ID converter .‘——'__:'t Analysis 1
i block | | block |
b o o i —— F e e -
<o
=]
e
Rl

Figure 14-7 Digital Output Block Diagram

No menu settings are necessary in order to use the digital output function,
unlike the digital input function.

CAUTION ¢

e When the digital output function is used, the Y scale is not
converted automatically. See Il Scale Conversion for Digital
Input”.

® [n the zoom mode, the sampling rate is fixed to 256kHz.
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3. Digital Output

J Digital Output Signal and Timing

Figure 14-8 shows the timings of CH-A and CH-B digital outputs from the
DIGITAL /O connector. ’

The data output from the digital /O connector correspond alternately to the
data output from the A/D converter of channel A and channel B.

The digital output consists of a data output signal, channel switching signal,
and strobe signal. The data output signal is a 16-bit signal. The output
format is the same as the input format (offset binary format).

Min. 280ns

e
o

..

D015 10 DOO )< CH-A data X CH-B data

STRB

\_ Min. 100ns _/

CHNL

Figure 14-8 Digital Output Timings
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3. Digital Qutput

l Digital Output Connections

Figure 14-3 shows the DIGITAL V/O {input/output ports) connector pin
configuration. Since the digital outputs are open collector outputs, connect
them to puli-up resistors.

No menu setting is required for digital outputs.

Figure 14-9 shows pull-up resistor constants and CH-A/CH-B data separator

circuit.

D0oQ~0015

CHNL

STRB

GND

: 47001 x %
| l

16

T4L5374x 2

D G
16

# *= Digital output data

SCD—’J-,

Jj -

I
I
|
!
1
f
|
!

!

4700
I T4LS14 76LS00 945157
4700 [ .
1Y
1B _
s G
T4L51
+5Y

S1: ON =Channel A data output
OFF = Channe! B data output

Figure 14-9 CH-A/CH-B Data Separator Circuit for Digital Qutput
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3. Digital Qutput

Il Scale Conversion for Digital Output

The voltage per ouiput bit depends on the inpuf sensitivity setting.

For exampie, if a 1Vrms sine-wave is input through the analog input
connector and the input sensitivity is set to 0dBV, a 16-bit full-scale value is
output through the digital output connector.

However, a full scale value is not output when the input sensitivity is set to
10dBV.

When the input range is XdBYV, the voltage resolution per bit is the foliowing
one: _ '

If the unit is Vrms, the voltage per bit is found by:

2 V2 -10%/20
Voltage per 1-bit = —2—1;—— V)

If the unit is VIt, the voltage per bit is found by:
2 -1Qw20

Voalia 1-hit = ————o
ge per it per V)

The output sampling rate corresponds to (analysis range) X 2.56.
For instance, if the analysis range is 20kHz, the output sampling rate is
found by:

20kHz x 2.66 = 51.2kHz

in the zoom mode, the sampling rate is fixed to 256kHz.
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4. Examples Of Measurement Using The Digital 1/O Function

J Measurement of a Frequency Response Function

(Example of conversion of an analog signal sent from an external SG and of
measurement of a DUT (digital — analog) using the R9211’s digital output
function)

In the measurement system shown in Figure 14-10, an external SG's {the
built-in SG can also be used) output is sent to channel A, then the digital
output corresponding to this channel is input to the DUT. To output channel
A’s data, a strobe signal is generated for channel A’s digital data, using a
gate based on CHN and STRB. -

The data input to the DUT is processed in the DSP, then converted to
analog data in the D/A, and input to channe! B.

Since, usually the external SG used output analog signals, the digital output
function of the RG211 is used to analyze the DUT so that there is no need
to connect an external A/D converter to the external SG.
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4. Examples Of Measurement Using The Digital VO Function
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FLOPPY DISK

This chapter explains how to save and retrieve data from

the floppy disk.

CONTENTS

2. How TolUse AFloppy Disk . ..........
How to Handle a Floppy Disk .........
MEAS File (Data File/View File}) . ......
PANELFILE .....................
Catalog Display and File Names .......
Saving Settings ..................
Data Compatibility between Models .. ..
Menus Related to the Floppy Disk . ....

3. Operation Method

Floppy Disk Initializing Operation Procedure

"SAVE" Operation Procedure for

Floppy File Specification .. ..........

*COPY" QOperation Procedure for

Fioppy File Specification ............

"RECALL/DELETE" Operation Procedure for

Floppy File Specification ............
Notes on the Retrieving Procedure ... ..

How to Compare New Data with

RetrievedData .. .................

4. Regenerating Floppy Data With An IBM-PC
Floppy Disk Data Types and Data Format

R9211 View File Reading Program .. ...
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1. Outline

A floppy disk can be used to save and retrieve measured data setup comditions and table information. Up to
100 files can be stored on a floppy disk. Since the data format conforms to the MS-DOS format (binary data
format), data saved on a floppy disk through the R9211 can be retrieved by a MS-DOS based personal
computer.

@ Specifications of the Floppy Disk Drive

Drive . 3.5-inch micro-floppy disk drive
Floppy disk . 2DD(Double-sided double-density)
2HD{Double-sided high-density)
Storage capacity after formatting ‘
720KB(2DD)/1MB(2HD) -
Recording format : 2DD IBM/NEC compatible format
2HD NEC format
Number of files that can be stored
Maximum 100 files/disk
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2. How To Use A Floppy Disk

Bl How to Handle a Floppy Disk

Here are given some basic notions about floppy. disks handling:

@ Write protection

/

A

/

-

" ils
|

Write-disabled Write-enabled

Figure 15-1 Floppy Disk Write Protection

A 3.5-inch micro-floppy disk can be write-protected so that valuable data
cannot be erased by mistake. To write-protect the disk {that is to say to
forbid all writing on the disk), you just have to change the position of the
write-protection slider, as shown on Figure 15-1

@ Floppy disk drive handling advices
» Do not use the floppy disk with the analyzer’s front panel or side panel
{left, right panel) up.

Figure 15-2 Use Position of the R9211
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2. How To Use A Floppy Disk

An excessive shock to the floppy disk drive may damage the drive head

ar the floppy disk.

o If the floppy disk is removed before it is ejected completely, the drive
head may be damaged by the disk shutter window.

o To insert a half ejected floppy disk back may damage the drive head.

e Before switching on the analyzer, remove the floppy disk from the drive.

Otherwise, a write protection state may be detected incorrectly.

@ How to insert a floppy disk

EJECT button

label

Figure 15-3 How to Insert a Floppy Disk

Figure 15-3 shows the correct insertion method of a floppy disk in the drive.
insert a fioppy disk in the siot with the label up.

Insert the floppy disk fully until it is locked in the slot.

To remove the floppy disk, press the EJECT button. Any incorrect
operation among those listed below may damage the floppy disk.

CAUTION { '

® Never press the EJECT button when the red lamp of the disk drive
is on.

o If the analyzer is switched on without removing the floppy disk, the
disk contents may be read incorrectly. Remove the floppy disk,
switch on the analyzer, then insert the floppy disk again.
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2. How To Use A Floppy Disk

I MEAS File (Data File/View File)

Measurement data, setup conditions or table information can be saved and
retrieved from the floppy disk by the R8211; however, the file type depends -
‘on the saved information. In this section, we will describe the saving and
retrieving operations for measurement data and setup conditions:MEAS

FILE.

The MEAS file can be of data file format or view file format.
In a DATA FILE, the original data and the setup conditions of the currently
displayed waveform are saved. Because the original data of the current
waveform are saved, the data format can be changed by pressing the

INSTVW or AVG VW menu key. (For example, you can display the

spectrum and then switch to the time waveform.)

Note that the measurement mode cannot be changed.
in the VIEW FILE mode, the data format cannot be changed because the
waveform displayed on the screen is saved as an image (one-to-one

correspondence).

@ Differences between DATA FILE and VIEW FILE
Table 15-1 lists the differences between DATA FILE and VIEW FILE.

Table 15-1 Ditferences between DATA FILE and VIEW FILE

DATA FILE | VIEW FILE
Instantaneous logarithmic/octave frequency resolution data X O
Operation results X O
Numeric list X Pt
T-F analysis results X O
Selected screen in a multi-screen configuration O* O*

(VIEW menu).

O : Enabled X : Disabled

= : Since only one screen (selected with the SEL key at saving) is displayed during
regeneration, the number of screens must be respecified with the TYPE menu
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2. How To Use A Floppy Disk

@ Data saved in a DATA FILE
Table 15-2 lists the data saved in a DATA FILE.

Table 15-2 Data Saved in a DATA FILE _

Displayed data Saved data
Active Ch
MODE FUNC
ChA ChB ChA & B
Instantaneous Not related to Not related to

data MODE FUNG Xa 4 X X, Xb

TIME <Xa> <Xb> <Ya>

<Xb>

AUTO CORR — —_ <Raa>

WAVEFORM <Rbb>

CROSS-CORR - — <Rab >

HISTOGRAM <Pa> <Pb> <Pa>

<Ph>

Average data POWER SPECT | <Gaa> < Gbb> <Gaa>
<Ghb>

SPECTRUM
& CROSS-SPECT — — <Gab>
TIME-FREQ

COMPLX SPECT| <Sa> <Sb> <Sa>

<Sh>
<Gaa>
FRF FRF — — <Gbb>
<Gab>

CAUTION !

e T7-F, logarithmic frequency, and octave analysis data cannot be
saved. (The source data cannot be saved.) However, the data
displayed on the screen can be saved in a VIEW FILE as an image.

e Do not save retrieved data, which were previously saved in a VIEW
FILE in a DATA FILE.
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2. How To Use A Floppy Disk

@ MEAS FILE operation procedure

MEAS FILE Selects a MEAS FILE..

DEVICE {|=>| FILETYPE | = + The currently selected file type is indicated within
parentheses.
=> DATA FILE Specifies that the MEAS FILE is to be of type DATA
- FLE
=> VIEW FILE Specifies that the MEAS FILE is to be of type VIEW
—  FLE
(Example:to save data on the floppy disk)
=>| ACCESS I=> SAVE After specifying the file type, enter the data saving
: menu.
= EgiSETE Save data in the specified ﬁl? type.

B PANEL FILE

For further details, see Section 3 "Operation Method"®.
The file type and set-up function specified at saving are described by the file
name. For further details, see "Il Cataiog Display and File Names”.

When user records/reproduces the manual setting and the measurement
condition set at the GP-IiB, or the display setting only on the floppy disk,
PANEL FiLE is used.

The record/reproduce of measurement data uses DATA FILE or VIEW FILE.

@ How to operate PANEL FILE

[ DEVICE [|[=>| FILETYPE | => PANEL FILE Set file type to panel file.

=>| ACCESS

= SAVE Save_ t_he present measurement condition/display
condition.

The input methods of file name is reffered to "SAVE" Operation Procedure
for specification of Floppy File Name.

EXECUTE When the file name is not input, performs *SAVE"
SAVE by the file name which R9211 specifies inside.
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2. How To Use A Floppy Disk

@ Setting unabled to SAVE/RECALL

SETUP | =>| SENS |=> CH-ACH-B  Setto MANUAL.

INPUT | => ICP Set to OFF.
= TEST Set to OFF.
ARM/MHLD Set to FREE RUN. -
@" = [ TR MATH Set to all OFF.
REAL TIME Execution stops.
WA ]| [ XVKR | => X coms  soting. however, can not xecuto the estmatior

and the calculation.
In executing this, press the DO ESTIM key.

CAUTION !

When reproduce the panel file recorded by different options and
device types, the mode of the device fype to reproduce which has no
functions is changed into WAVEFORM mode.
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B Catalog Display and File Names

When some data are saved on a floppy disk through the R9211, ali

2. How To Use A Floppy Disk

necessary information are automatically provided as shown in Figure 15-4.

This table is called a catalog. When the RECALL ,

COoPY

DELETE,

or INITIAL menus are selected, the floppy disk is analyzed to display this

EXECUTE
INITIAL

T

catalog.
91-11-19 15:54:59
9B | peoty CATALDGUE  VELUME LABEL: RO211 [ L1/15/91]
Total storage: 1222 ( (KB} used: 48 (3.
File-Couater [036]  6/100 free: 1174 (%6.07%)
No.  File—Name Type Size Date Time
1. WWA_00O WA 10240 117159 20:59:09
2. TEST WA 804 11793t 10:19:04
3 A0 WA 0 1119/81  10:16:10
Gea | 4. DATA $E BI04 11713/91  15:45:12
gng | 5. DAIA VFE Ri6 1171991 15:41:06
% |EM NN t 8764 1171991  15:49:05
FLA
3.9
4BV
%00 FREQUENCY HZ T00.0k
1§ DEVICE) ) AVG (SUM) : 00
SRRy [ FILETYPE | PLOTTER | | [ cr-13 |

Figure 15-4 File Catalog Display
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2. How To Use A Floppy Disk

@ S:gn:f:catlon of each information displayed on the catalog

No. - The file number. Up to 100 files can be created.

File-Name : Display the file name.

Type . The code indicating the mode, SETUP-FUNC setting, or the
file format

(1) Signification of the type item

{a) MEAS file
X X Y (3 characters)

MODE code (2 characters) SETUP-FUNC code (1 character)

File Type MODE Code SETUP-FUNC Cede
WAVEFORM | WV TIME A
'SPECTRUM | SP | | AUTOCORR 3

DATA  [rroeeeeersssremeenmecpensensases
TIME-FREQ | TF CROSS-CORR Cc
FHF .................. FR p——— -

POWER-SPECT E

VIEW | VIEW FILE VF CROSS-SPECT F

COMPLX-SPECT G
FRF K

Size : Data size
Date : Date of saving
Time : Time of saving

To exit from the catalog, press |ACCESS|=> CAT OFF -

(b) PANEL file

File Type Code

PAN FILE PAN
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] Saving Settings

2. How To Use A Floppy Disk

The seitings made with the [MODEjland ||SETUP] keys can be saved
and retrieved (and only these).

The settings made with the || MKR |l or |l MATH [ key cannot be saved.
As for the key, the settings of the |MEAS| softmenu can be

saved.
As for the" SETUP| key, the settings listed in Table 15-3 can be saved. .

Table 15-3 Menus Set Conditions of the SETUP Key which can be Saved

X menu Y menu
FUNC All settings except DIGITALIn
RANGE All settings except SAMPL CLK
SENSE All settings
(For AUTO, when RECALL DATA switches off, AUTO is automatically set to MANUAL)
INPUT All settings '
(For TEST, when RECALL DATA switches off, TEST automatically switches 1o off)
TRIG SQOURCE setting only
ARM/HLD | No settings can be saved
WEIGHT | All settings
AVG All settings except REJECT and OVERLAP
UNIT No settings can be saved
chDELAY | No settings can be saved
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l Data Compatibility between Models

There are five models of R9211 series analyzers: R9211A, B, C, E, and F,
so that you can select the model which is provided with the special features
you need. '

Data obtained by using a special function are compatible only with the
analyzers provided with this function. (The analyzers which do not
implement this function can not retrieve the data). Data obtained by using a
common function are compatible with every model.

The special functions together with the models provided with them are listed
below:

{1} Zoom function
R9211A/C

(2) SERVO function
Re211B/C

(3) Curve fitting function
R9211C only

(4) Comparator function
R8211C only

(5) Table file
R9211C only
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B Menus Related to the Floppy Disk

Figure 15-5 lists the menus related to the floppy disk operations.

DEVICE

MEAS FILE —
FILETYPE ~orz- DATA FILE
l __(DATA) i _T_A__-—
_PANELFILE " VIEW FILE
Al ESS p—r— SAVE = --ororeeeereees e EXECUTE ——————
CCESS SAVE e . RETURN
— RECALL  woweeeeees 1 T
L COPY e : ir.TEXECUTE
—_— P -~~~ RETURN
— DELETE - | RECALL !
— INITIAL - oy TEXECUTE
| RECALL CoPY RETURN
DATAOFF _ i: il
— CAT OFF {feeeer TEXECUTE
- : : _DELETE ;7 RETURN
ey TEXECUTE
: INITIAL - RETURN

Figure 15-5 Floppy Disk Operation Menus

MEAS FILE : Selects the measurement data saving format.
PANEL FILE : Specifies only to record Displaying condition and Setting

condition.
SAVE . Saves data or table information in files of the specified
format.
RECALL : Retrieves data saved on the floppy disk.
COPY . Copies a file to another area on the same floppy disk.
DELETE : Deletes data from the floppy disk.
INITIAL : Initializes the floppy disk.

RECALL DATA OFF
Stops displaying, on the screen, data retrieved from the
floppy disk to display real time data.

CAT OFF . Clears the floppy disk catalog screen.
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I Floppy Disk Initializing Operation Procedure

In this section, how to use the floppy disk functions, is_explained through an

example.

In the following procedure, a new floppy disk is initialized.

Initialize a new floppy disk.

Insert a new floppy disk in the disk drive.

DEVICE i=> |ACCESS|=> INITIAL

Enter the floppy disk initialization menu.

{Displayed at the upper left)

FD.er = Badly Formatted/Badly
Mounted Disk : Check

NOTE

enabled). (See Figure 15-1.}

FD.mg = Reading the Disk Status -

EXECUTE

INITIAL
FD.mg = Disk Initialization  ----er-eeeereees

Completed
RETURN
=>

T OFF

= CATO

FD.mg = Disk Initialization Completed

.. This message is displayed for a new floppy disk or

while the floppy disk status is being checked.

Initialize the fioppy disk. {NOTE)

.- This message is displayed when the initialization is

completed.

Exit from the initialization menu.

Exit from the catalog dispiay mode in which floppy disk
files information are displayed.

Before initializing the floppy disk, remove the write-protection from the floppy disk {write

if an attempt is made to initialize a write-protected disk, initialization fails and the message

is displayed.

in the R9211, you can only use floppy disks initialized by the R9211.
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Hl "SAVE" Operation Procedure for Floppy File Specification

When perform data access (SAVE/RECALL/COPY/DELETE) to the floppy,
the file name of user’s specification can execute.

When file name is not specified in SAVE, R9211 gives file name to be
determined inside to execute SAVE. The way of file name specification is
common to DATA FILE/VIEW FILE/PANEL FILE.

Set floppy disk to disk drive.

[oEvice |=> [ access | =

SAVE Select the item 10 execute,

=

=>

FILE NAME  Alphabet window is displayed.

NO NAME The previous used file name is remained.

DEL CHAR Delete the file name which has already been set.

Enter the file name with the @ knob and the{ENT | key.
(Specify up to 7 characters)

EXECUTE
30.0
dbv SAVE
S
A
Gaa
dog BEL CHaR
10
i
EF 511 JKLINOPORS TUVWKYZ
E%assm:m--r.;ro- LEL NANE
vl Li, I\ A |
-70.0 S
dBY
250.0 FREQUENCY Hz 100.0k  RETURN
[SPECT: DEYICE) AVBISED: 0/ o
[ NS | FILETYPE | PLOTTER | ] [ Gh-1B_ | |
=> DONE Close the alphabet window.

EXECUTE

SAVE Execute SAVE.
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Bl "COPY" Opera’uon Procedure for Floppy File Specification

When perform data access (COPY) to the floppy, the ﬂle name of user’s
specification can execute.

When file name is not specified in SAVE, R8211 gives file name to be
determined inside to execute SAVE. The way of the file name specification
is common to DATA FILE/VIEW FILE/PANEL FILE.

Set floppy disk to disk drive.

"DEVICE -@ ACCESS { => COPY Select the item to execute.
Lerm—=l Specify the file to perform COPY with the knob.

91-10-4  14: 8§10 EXECUTE
iy RECALL
RG211 CATALOGUE  VOLUWE LABEL: R92HL (wmsm 1 —_—
Total storage: 714 ¢ KB used: 62 (5.68%)
£ le-counver [004]  6/100 e o i
Ne.  File-Name Tupe Size Date Time ————
FILE MARE
1 SPE_000 SPE 8704 1070491  11:52:01
% PAN_001 PeN 14848 10/04/91 11:54:11 PAN_.001
VFE_002 216 16/0481 115622 | ==
g | 4 HTE, 003 ] 8443 10/04/91 11:55:01
ag | & 1B SPE $704  10/04/9] 11:86:16 | BEL CHAR
0| B 1Bz PE 8704  10/04/91 1t:56:25
v
DEL NATIE
10,0 _—
e |
.0 FREQUERCY Hz 1000k RETURM
{SPECT: DEYICE] AU 070 JE—
{B]rlm]rmml i T sh-18 |
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Enter the file name for the COPY.

3. Operation Method

FILE NAME  Alphabet window is displayed.

NO NAME The previous used file name is remained.
Enter the file name with the @ knob and the |[ENT || key.
91-10-¢  11:57:27 EXELUTE
dv B corr
ROZ1T CATALDGUE  VOLUME LABEL: RO211 [ 10/03/91 1 .
Total storage: 714 ( OkB) used: 62 (8.68%)
File-Counter [004] 67100 free: 652 (91.32%) -
No.  File-Name Tupe Size  Date Time _—
1. SPE__000 st g4 10/04/91 11:52:01 | FLLE WATE
2. PAN_001 PAN 14848 10/04/91  11:5d:11 GPIBZ
3 VFE002 VFE 216 10/04/51 11:54:27 | mme—
gaa | 4. MIE_ (i 8608 10/04/81  11:55:01
ore | €D $PE 700 10/04/81 11:56:16 | DEL CHAR
10 . 6PIB2 SPE 8704 10/04/81  11:56:25
Hdv
DEL NANE
—_—
-70.0
W L
=50 FREQUERCT Hz 100.0F  RETURM
[SPECT: BEVICE) VB 04
FILETYPE | PLOTTER | [ [ o0 ! |
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B "RECALL/DELETE" Operation Procedure for Floppy File Specification

When perform data access (COPY) to the fioppy, the file name of user's
specification can execute.

When file name is not specified in SAVE, R9211 gives file name to be
determined inside to execute SAVE. The way of file name specification is
common to DATA FILE/VIEW FILE/PANEL FILE.

Set floppy file to disk drive.

[ DEVICE | => | ACCESS | => RECALL Select the item to execute. -

=> DELETE

FILE NAME . -
=b NO NAME Alphabet window is displayed

==> DEL CHAR Delete the file name which has already been sel.

: . A .
Enter the file name with the knob and the |ENT key.
Extension is not entered.

T . OII00 1158 9
20.0
aBv
Gaa
anrg DEL CHAR
16
v
ABCIEFGHITKLNIPORSIMIXYZ
(123456780 nss 4~ ()~ 0 | DEL MAME
L 1 i bl 1
-70.0
B
250.0 FREQUENCY Hz 1000k RETURN
[SPECT: DEVICE MG : O/
SN | FILETYPE | PLOTTER | { [ ee-18 | ]




15-19

3. Operation Method

=> DONE Close alphabet window.

EXECUTE Execute RECALL or DELETE when the same file
RECALL name is not multiple.

EXECUTE Display the corresponding file when the same file
DELETE name is muitipie,

Specify the file to perform RECALL (DELETE) from the displaying file with-
the @ knob.

** ROZ1L 81-10-4 14t 8:10 EXECUTE
e RECALL
ROZ11 CATALDGUE  VOLUME LABEL: ROZ11  { 10/03/91 ] —_—
Total storage: 714 (  OkB> used: 62 (B.68%)
File-Counter 1004]  6/10C free: 652 (91.22%) _
Ko, File-Name " Tupe Size Date Time —_—
: FELE NAINE
1 SPE__000 $PE 8704 10/04/91  11:52:0)
Wy PALOG PAR 14848 10/04/81 11:5e:30 | PAMOO1
3 VFE__002 VFE WiE 100481 11:54:22
Baz | 4 NTB_003 E] 2448 10/04/81  11:95:01
ag | S GPIR PE 8704 10/04/%1 11:56:16 | DEL CHAR
1B B GPIB2 SPE 8704 10/04/01 11:56:2%
Hdiv
DEL WANE
-70.0
By
0.0 FREQUENCT Hz T00.0k  RETURM
[SPECT: DEVICEY v 040 e
EEERA | FILETYPE | FLOTTER | | [ Gh-1B | |

EXECUTE  Execute RECALL (DELETE) for the file specified
RECALL  with the knob.

EXECUTE
DELETE
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Il Notes on the Retrieving Procedure

Recalted data are displayed on one screen (single screen configuration).
To return from the retrieved data analysis screen fo the measurement
screen after data have been recalied from the floppy disk, press the
RECALL ke
DATAOFF Y

After a view file is recalled, the following operations are inhibited until the
RECALL
DATA OFF

Screen configuration modification and monitor furiction
Three-dimensional dispiay

Display of instantaneous data, average data, memory saved data,
operation result or t-f analysis result

When power spectrum or complex spectrum data are recalled from a

view file, do not press the || VIEW |=? COORD | sequence.

If the coordinates are changed, incorrect data will be displayed.
RECALL

i |
Even after the DATA OFF key is pressed, the analyzer starts

operating according to the settings of the recalled file.

key is pressed.
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[l How to Compare New Data with Retrieved Data

To compare data retrieved from the floppy disk with the current
measurement data or to compare two pieces of data retrieved from the
floppy disk, store one data series (fioppy disk data} in the internal memory
of the R9211 and set RECALL DATA to OFF. The comparison procedure is
the foliowing one:

DEVICE |j=> | ACCESS | => RECALL Using the knob, select the file to be recalled.
_, EXECUTE .
RECALL
DATA
VIEW [[=b] MEM VW | => SAVE 1
RECALL
|DEVICE =>| ACCESS | = DATA OFF
[ view |=>|TyPE |=> DUAL
\
=>|{SEL &
> Select the data to be compared.
=b'| INST VW | => CH-A TIME
A
~
=) |SEL =
_ , Recall from the internal memory the data
DATA retrieved from the floppy disk.
P MEMWI= gecalL1
Set the Y SCALE parameters, UPPER and
=>| Y SCALE LOWER, so that the Y-axis of the upper screen
match that of the lower screen.
OVERLAY :
=> | FORMAT | => ON
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@l Floppy Disk Data Types and Data Format

The R9211 offers 2 types of files : data files and view files.
in a data file all the information usted in Table 15-4 are stored. In a view
file, only the displayed screen is saved. When such a file is retrieved, the

screen can not be modified with the |COORD | menu. However, the data

format is the same for both file types.

Table 15-4 summarizes the relationships between the file types and data
types.

@® <IEEE floating format>
The IEEE floating point format is represented on 32 bits.

31 30 23 22 0 (bit)

1bit | «—— 8bits ———»| |«— 23bits .

S e (Exponent) f {(Mantissa)

T

Sing of the mantissa

Numeric value=(=1)S*2(€-127) + 1. {

L

Binary

NOTE
Mantissa "f" indicates the decimal data only. Therefore, "1 “ of the
integer part must be added when it is converted 1o a numeric value.
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Table 15.4 Data Arrays Saved on Disk

Mode Function Instantaneous - Average
Waveform Time Time (16bit) Time (32bit)
* Auto Corr Time (16bit) Auto Corr {IEEE float)
* Cross Corr Time (16bit} Cross Corr (I[EEE float)
Histogram Time (18bit) Hist (32bit)
Spectrum Power Spect Time (16bit) Power Spect (IEEE float)
T-F s Cross Spect Time {18bit) Cross Spect (IEEE float)

Complex Spect Time {16bit) Complex Spect (IEEE float)-

FRF Time (16bit) ChA Power Spect (IEEE float)
ChB Power Spect (IEEE float)
Cross Spect (IEEE float)

(* In the 2-channel operation mode only)

NOTE
e If two channels (A and B) are active, ChA data and ChB data are
saved in the data array b!ock in this order.

e [nstantaneous data The waveform data is saved.
® Average data other than FRF The average data is saved.
¢ FRF average data : The input and output power specira

and cross spectrum are saved in
the order of "Gaa”, "be" and
"Gab ” i
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[ R9211 View File Reading Program

@ Abstract
This program reads View files created on the R9211 and displays the date
an an iBM-PC.

@ Language
GW-BASIC (Micro Soft)

@ Fiowchart of the program

_ (1 of 4)

Line No. ( START )

250 to 350 Input flie name

390 A: Subroutine call for reading floppy data.
440 B: Subroutine call for setting control codes.
47Q C: Subroutine call for displaying data.

( e )
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A : Subroutine for reading floppy data. (2000 to 2400)

(2 of 4)

2010

to Reading floppy control information.
2120

2140

to Get data block size. -
2170

2190

to Reading data control information & record data.
2390

B : Setting control codes. (510 to 1100)

(3 of 4)

540

to (Get data block address & data size.
880

S00

to Get display scale value.
1080
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C : Displaying data (1100 to 1400)

(4 of 4)
1140 Change screen made.
1150 Displaying scale. B
1160
to Transform axis data. {ASCIll — numeric)
1340
1360
- to Display data.
1380 NO
/ChECk

NO last data?
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@ Example of program

100 EEEXAXEREEXEIRERXRERRENEAATRXEXRRRLEXERE AR RAKRARRREX XS
110 'x

120 % R9Z11 Fleoppy data reading program.
1E0 K

140 % for VIEW FILE data.

150 % ‘

160 % REV 1.00 14-Feb—1990

170 %

180 “t!t**txt!!lxtt*tttt¥$Xt!!¥¥***t*t¥*!!itt!!t!!t*tttt*t!t!t
190 DFTION RASE 1

200 -

210 DIM D{13000),SCL#(3T) ,DATAX(3),PNT(3),DTYF(3)
220 °

230 CLS 3

240 °

250 * input read file name.

260 ‘FL$ = "ec:vfe_ 001.vfe":607TD 1250

270 INFUT "CURRENT DRIVE ?",DRIVES

280 INPUT "FILE FUNCTION 7" .FUNC3

290 INFUT "FILE NUMBER ?* FILENMS

300 IF LENC(FILENMS) = O THEN FILENMS = “000"
210 IF LENC(FILENM$) = 1 THEN FILENM$ = "QO"+FILENMS
320 IF LEN(FILENM$) = 2 THEN FILENMS® = “O"+FILENMS

IT0 FLS = DRIVES+":vf"+FUNCS+"__ "+FILENMS$+" . vf"+FUNCS
340 PRINT "input file name is ",FL$

IS0

360 Y L R i T T Tt e serttreerssesciasssabsts s ssstslsss)

370 ¢ read data from floppy.

380 *

390 GOSUE 2000 ‘ ‘read floppy data
400

£1Q e e T I T 32223 22s st 223 32 2R et issils)
20 ° set control flag

4370

440 BOSUER 510

450

4460 '======== data display ===========

470 SOSUBR 1130

420 °

490 END

SO0 '*¥it*tlt******#X!*ttt!**t*1*****Xl*l*l#*tt*##*l#*t**#**#!**t
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(cont’d)

510 ‘*#***I#l******tX*t!*tt*#ttt**tt*tit*#tt*******!tt#x*
Sz0 ° set control flag

S0 7 :

S40 ADOF = 513

530

560 ‘=== top of X axis data array =
S70

580 F= 145

590 GOSUR 1680 * 32bit integer

&O0 XTOP = INTX¥258 + 1

610 °

620 ‘=== size of array ==

&30 P = 149

&40 GOSUE 1680 * 32 bit integer

&S50 DATAN = INTX/4

&&0 :

670 ‘=== X axis scale and offset value ==

&80 N = 153 ]

&90 BOSUE 1420 * IEEE floating format ——> floating data
700 XSCALE# = A#

710 °

720 N = 157

730 BGOSUB 1420 + 1EEE floating format --> floating

740 XOFSETH# = A#

730

760 ‘=== top of Y axis data array ==

770 B = 161

7680 GOSUR 1680 * 32 bit integer
790 YTOP = INTXX255 + 1

a0

810 ‘=== Y axis scale and offset value ==

820 N = 159

data

830 GOSUE 1420 + IEEE floating format ——> floating data

840 YSCALE# = A#
850 -
860 N = 172

8§70 GOEUR 1420 * IEEE floating format ——> floating data

820 YOFSET# = A#

g90 '

00 ‘======= display scalp =====z=z==z=="
310 ADOF = 513

970 VW = A0F + D(AOF)*2546 + DC(ADF+1) + 768 + 112 “VIEW INFORMATION

g0
40 N = VW + &0

oS0 GOSUER 1550 © I1EEE &4 bhit flocating format —-> float cdata

750 XMAX = ID#
g7
FEO N = VW + &8

990 BOSUE 1550 ' - 1EEE &4 bit floating format ——* flocat dats

1000 XMIN = ID#
1010
1020 N = W + 7&

1030 G0SUB 1550 | + 1EEE &4 bit floating format --> float data

1040 YMAX = ID#
1059
1050 N = VW + B4

1070 GOSUR 1550 - IEEE &4 bit floating format --» float dats

1080 ¥YMIN = ID#
1050 7
1100 RETURN
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(cont’d)

1116

1120 -7

1170
1140
115¢
11460
1170
1180
1199
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
13460
1370
1380
1320
1400

‘xtxtttxx**ttx*tt*txt*t*ttxtttx##xxt*tx#ttt:t#xtfxtxxttttat!ltt*tt
dicsplay view file data.

CLS:CLS 2:SCREEN Z2,0,0 * graphics mode o B
Gosul 1730 * display scaling

DMAX = -YMAX: DMIN = YMAX

STFN = 4

¥N = XTOP : YN = YTOF

N = XN

GOSUE 1420 - IEEE floatin format —--> floating data

NX = A#X XSCALE# + XOFSETH '

N = ¥N

GOSUE 1420 + 1EEE floatinf format ——> floating data

NY = Afx YSCALE® — YOFSET#H

FOR I = 1 TO DATAN-1
N = XN + I¥ STPN
BOSUBR 1420 “{EEE format ——» 32 bit floating data.
XP = A% ¥ XSCALE# + XOFSETH#

N = YN + Ix STFN
BOSUB 1420 -{EEE format ——> 32 bit floating data.
YP = A#x YSCALE# — YOFSETH#

LINE (XP,YF)=(NX,NY),2
NX = XP : NY = YP
NEXT 1

RETURN
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(cont’d)

1410

1440
1450
1450
1470
1480
1450
1500
1510
1520
1530
13540
1550

1560

1710
1720

1420 °
1420 °

'#*t**I!****X!t!*#*3!*1*!&*t*******ttxt******!**X!t**tt*t—
IEEE 32 bit floating format --—> floating data

X1 = D{N) = X2 = DIN+1) 3 X3 = D(N+2) & X4 = DIN+3)
IF (X1 = O) AND (X2 = 0) AND (X3 = 0) AND (X4 = 0) THEN 1480 ELSE 1480

AR = 0!
GOTC 1S3
SIBN = (-1)"(( X1 AND 12B)/128)

EXF1 ((X1 AND 127)%2 + (X2 AND 128)/128)-127

EXFO#= 2~EXF1

FRACE = ((X2 OR 128B)+(X3 + X4/256) /2561 /128

A% = SICNSEXFOH¥FRACH R
RETURN
'**!*#*ttt*xtti!*!ttl*lltt*Xtt!!*xt**t*!*!*#tt*t**t**ttx*
+ 1EEE 64 bit floating format -—-—> double data

X1 = D(N) : X2 = DiN+1) : X3Z = D(N+2) : X4 = DIN+3)

1570 X5 = D(N+4):X& = DIN+5) = X7 = D(N+&) : X8 = D(N+7)

1580 IF(X1=0)AND(X2=O)AND(X3=0)AND(X4=0)AND(X5=0)AND(Xb=0)AND(X7=0)QND(X8=0)THEN
1590 ELSE 15610

1590 ID# = 0!

1600 GOTO 14650

1610 SIGN = (—1)~({X1 AND 1281/128)

1620 EXP1 = ((X1 AND 127)¥16&6 + (X2 AND 240)/14)-1023

1630 EXPO#= 27EXP1

1540 FRAC#H= (((((((X8/256)+X7)/256+X6)/256+X5)/256+X4)/25&+X3)/256+((XE AND 1352

OR 16))/18

1650 ID# = SIGN ¥ EXPO#¥ FRACH

1640 RETURN

1670 't!t#*ll!!!#tttttlt!!‘*!tlt!**!**tt!!*#*t*!8#!!1**!!!!***!

1680 * 32 bit integer data

1690 °

1700 INTX = ({D(PIE12S6+D(F+1) 13256 + D(P+2))%25&4 + D(F+3)

RETURN
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{cont’d)

1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
iBs0
1870
1880
18%0C
1900
1210
1920
1930
1240
1750
1960
1970
1980
1990

'*****X*!**X*!!#ltt!xt**ttt#*x**t!#t*t**l*tx**#i**t#**#*i

view scale

WINDOW (XMIN,YMIN)-(XMAX,YMAX)

VIEW (50,40)-(600,160), 1

LINE (XMIN,YMIN)=(XMAX,YMIN)

LINE (XMAX,YMIN)~(XMAX,YMAY)

LINE (XMAX,YMAX)-(XMIN,YMAX)

LINE ¢XMIN,YMAX)={XMIN,YMIN)

FOR X = XMIN TO XMAX STEF (XMAX-XMIN)/10

LINE (X,YMIN}—-(X,YMAX)
NEXT X

FOR Y = YMIN TO YMAX STEF (YMAX-YMIN)/L1O

LINE (XMIN,Y}=(XMAX,Y)
NEXT Y

f————— scale ————
LOCATE, &,2
FRINT YMAX
LOCATE 20,2
PRINT YMIN
LOCATE 5,2
FRINT XMIN
LOCATE T,460
FRINT XMAX
LOCATE 1,1
RETURN

'tXt!*t!l!!*!t!tt!!*!t*t*!t*!!***i*t*!*t!!#*tt***t*!*t*lt*
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(cont’d)

1920

2010
2020
2030
2040
2050
2060
2070
2080
2030
2100
2110
2120
2130
2140
2190
2150
2170
2180
2190
220G
2210
222

230
2240
2250
2260
2270
2280
2220
2700
2310
2320
230

2340

2350

2000 7

't****#***X*tt**tti!!**Xtt**!ti*#**!***tl*t!t#**ll*t*i#***

data read from floppy
OSfEN YREY L #1,FLS
FIELD #1,54 AS X$,634 AS Y&

GET #1
GET #1
FOR N = 1 TO &4

D(N+128)=ASC(MID$(XS,N,1))

NEXT N
FOR N = 1 TO &4
M =N+ 54

D(N+12B)=QSC(HID$(Y$,N,1))

NEXT N
' check data size
P = 177

GOGSUE 15680

M&XEBUF = INTX * 2

FOR L = 3 TD MAXBUF
GET #1
FOR N = 1 TO &4
M = 1Z8%(L-1)}+N
D(M}=ASC(MID$(X$,N,1)?
NEXT N -
FOR N = 1 TO &4
M = 1281(L-1)+N+54
D(M)=ASC(MIDH(YE,N,1)}
NEXT N
NEXT L
GOTO 2400
FOR I = 1 TD 2048 STEF 24

IF (1 » 1) AND (t(I-1) MOD

ANSS = "*
FOR J = 0 70 23

ADS = HEX$(D(I+J}) 1 IF LEN(AD%$) = 1 THEN AD® = "OM+ADS

aNGS = ANSS + ADE
NEXT J
FRINT HEX®(I-1),ANS3
NEXT I
RETURN

+ ¢ransfer bin——>Value

transfer Bin——»Value

transfer Bin——>Value

.

transfer Bin——>Value

512)y=0 ) THEN INPUT DMY
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1. Outline

A plotter or a video printer (See Figure 16-1) can be connected to the R8211. Besides an optional built-in

printer is also available.

Plotter Video printer

Figure 16-1 Plotter and Video Printer

(M

()

The plotter is used to plot, on paper, data sent through the GPIB.

The paper size depends on the plotter type. But the R3211, accepts A4
and A3 size paper for data plotting. Waveform data, labels, and scales
can be output ; however, the menu settings shown on the screen
cannot be output.

The advantage of using a plotter is that data such as a waveform can be
output onto a Ad-size paper directly. Such data can be used in a report
without any change. Moreover, several curves can be written, with no
information pass, on the same piece of paper, by chaning the pen
(different colors are available!), thus facilitating data comparison.

A video printer and the optional built-in printer output the whoie data
displayed on the screen.

Unlike a plotter, these devices cannot print several curves on the same
piece of paper. However, since the output time is short, any
intermediate data, which must be recorded, can be printed out handily.

CAUTION ¢

Data printed on thermosensible paper (used by the printers) may
disappear depending on the temperature and storage period.

You should take a photocopy of such printed out data when you want

to keep them for a long time.
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2. How To Use A Plotter

Bl Connectable Plotters and Connection Method

To output measured data to a plotter, you must connect the plotter to the
R9211’s GPIB connector. Table 16-1 lists the plotters which can be
connected. Figure 16-2 shows the plotter connection diagram.

Table 16-1 Connectabie Plotters

Manufacturer Plotter

ADVANTEST | RS833

HP © 7470A, 7475A, 7550A

R9211 Rear panel

Il

Plotter Rear panel

]‘L _'n l:I 1

@ »p b3

GPIB cabie

Figure 16-2 Plotter Connection Diagram

CAUTION ¢
e Before connecting a plotter to the R9211, switch them both off.
® Read the Instruction Manual of the plotter carefully before using it.
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2. How To Use A Plotter

H Plotter Seﬁing

For the plotter address, set the dip switches to the listen only mode.
Some types of plotters require settings other than the address setting.
For further details, refer to the Instruction Manual of the plotter.

@ Example of settingé when using horizontally A4-size paper, on the
R9833 (ADVANTEST)

DSw1 DSwz -

4
g
J
2

HEEENEEEE
o 3 M o W o
) 09 ) o] [mn] o] (] [w]
W JgAWv s WwN =

DIP switches position

Figure 16-3 DIP Switches Settings

tix ROZEY 3

[~
| -
L]
r~
-1

1
By AU LU ]
200 FREGUENCY W2 1000k

Figure 16-4 Plotter Output Example
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2. How To Use A Plotter

| Operatlon Procedure

in the operation procedure below, two screens are plotted on different areas
of one Ad-size piece of paper with a plotter (R9833).

Connect the plotter to the R9211 via a GPIB cable and set the plotter
address to listen only mode. The steps marked with * are set during
initialization but execute them at ieast once to remember these items.

Set the GPIB.

DEVICE l|=> TALK ONLY To output data to the plotter through the
l__-. Gris = BN/OFF GPIB, set the GPIB mode of the R9211 to
“talk only".

Specify the information to be output.

= [ PLOTTER | = PLOT WHAT + Select the information (waveform, scales,

(ALL) label} to be output to the plotter.
=> ALL + Qutput all possible information: waveform,
scales, and label.
=> RETURN *
Select a pen mode.

e=» PEN MODE + Determine whether the pen color is to be
{AUTO) changed according to the information type.

== AUTO PEN + Switch ;ﬁens automatically to plot data in
SELECT different colors.

= RETURN *
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2. How To Use A Piotter

Select the paper size.

=2 PAPER SiZ Set the size of the paper to be used.
___(OFF) _ (OFF: Ad-size)

=> A4 Set the paper size o A4.

=> RETURN

Specify the plotter command format.

s Specify the command format of the plotter to
= PLOT TYPE be used. You can select either AT
(ADVANTEST) or HP {(Hewlett Packard).
if the DIP switches of the R8833 are set as
shown in Figure 16-3, select HP.

Specify a division pattern (lower).

=2 MACRO PLT Determine whether the data are to be plotted
(OFF) on different areas on the paper.
= Mnm Specify paper partitioning.
=p hmMm? . " "
21 * Specify the position of the partition.

=> 21 = + Specify the lower area of a twice partitioned,
- Ad, vertical paper.
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2. How To Use A Plotter

Display, on the CRT, the data to be plotted.

Actually plot these data (in the lower paper area).

Plot.

Specify the next paper area (upper area).

DEVICE |=>| PLOTTER | => M‘;\SRO PLT Change the position of the area.
. -
= "“2 1‘ Specify the divided area position.

=> 22 =D|ENT Specify the upper area of a twice partitioned,
A4, vertical paper.

Display, on the CRT, the data to be plotted.
Actually plot these data (in the upper paper afea).

‘ Plot.

Thus, data are plotted on the upper and lower areas of a A4 vertical piece of paper. (See Figure
16-5.)

CAUTION!

If you press the" COPY || key while data are being plotted, plotting is aborted. However,

the data which have already been sent, are nevertheless plotted.
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2. How To Use A Plotter

134 RG211 11
i s 906.250seC 983. 44mV
N ¥ PkPk 2 0138
Xa |l '
i ' i
_2_% A N
0.3 TIME sec =400
AN (s 18.2500KHz ~20.4168 OBV
y Pk 19.2500kHz 204468 dBv
Gaa }
dMg [
-100.0 L i
dav L
750.0 FREGUENCY Hz 1002k
£33 RI211 3%
Fundamental 10.0000kHz -2.97842 dBY
Harmonics 2 20.2500kHz -83. 1458 dBR 0.006% ¥
3 30.0000kHz -74.5968 dBR 0.01963 %
4 40 9000KkHz -75.5467 dBR 901870 %
5 50 0000kHz -71.0104 d8p 0.02815 ¥
& £0.9900kHz -75.2082 dBR 0 01547 %
7 70.0000kHz -72.9927 dBR 0.02241 %
g 30 .9000kHz -76.133 dBR 001240 %
Total Harmonic RMS & Dist. -68 4535 dBY 003324 %
0.0 i i , i — ]
v G5 250.000 2 ~53.5679 BV -
3 £ 10.9000kkz -2 97812 cBY .
B THP  -B8.4535 dRV 7
Gaa r THD  0.05324 % ]
dBMg X B
i 2
-100.8 L
dBv A WA
2509 FREGUENCY Hz 100 .0k

Figure 16-5  Plotting Example: 2 Double Screen Figures Are Plotted an a A4 Vertical Piece of Paper

Partitionned in 2 Areas



16-9

[l Scale Piot Operation Procedure

This operational explanation shows the procedure to plot in the point
specified by one A4-size piece of paper with a plotter.

2. How To Use A Plotter

Conned the plotter to the R9211 via a GPIB cable and set the plotter
address to listen only mode. The step marked with + are set during
initialization but execute them at least once to remember these items.

Set the GPIB.

[DEVICE l=>| GPIB

= |PLOTTER

Select a pen mode.

Set output information.

e

=

TALK ONLY
BR/OFF

PLOT WHAT
(ALL)

ALL

RETURN

PEN MODE

(AUTO)

AUTO PEN

SELECT

RETURN

To output data to the piotter through the GPIB,
set the GPIB mode of the R9211 to "talk only”.

* Select the data information (waveform, scale,
label) to be output to the plotter.

+ Qutput all possible information: waveform,
scale, and label.

* Determine whether the pen color is to be
changed according o the information type.

* Switch pens automatically to plot data in
different colors.
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2. How To Use A Plotter

Select the paper size.

=> USER SIZE

=> RETURN

Specify the plotter command format.

FloTTVPE

Set the drawing area.

=> SCALE PLT

Xmin

= Omm

Ymin
Omm

Xrnax
225mm

Ymax
162mm

SCALE
100%

Set the size of the paper to be used.
(OFF : A4-size)

Set the paper size to USER SIZE.

When setting USER SIZE, Plot the specified area
in SCALE PLOT menu.

Specify the command format of the plotter to be
used. You can select either AT (ADVANTEST)
or HP (Hewlett Packed).

If the DIP switches of the R9833 are set as
shown in Figure 16-3, select HP.

Set the drawing area.

Set each value with the ||ENT | key.

Set the rate of reduction.
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2. How To Use A Plotter

Confirm the plot area.

TEST PLOT - :
When select the gCALE toplotonthe  wHAT menu, the area to be piotted is confirmed.

The plotted line displays the sheet size in the range of the standard for the scale plot.
The solid line displays the area to be drawn by the scale plot.

PLOT WHAT  Select the object to be drawn.
{ALL)

Display, on the CRT, the data to be drawn.

Execute the plot (in the upper paper area).

COPY Execute the drawing.

Thus, data are plotted on the upper and lower areas of a A4 vertical piece of paper.
(See Figure 16-5)

CAUTION!
If you press the||COPY| key while data are being plotted, plotting is aborted.
However, plot the data which have already been sent.




16-12

2. How To Use A Plotter

Jl Plot Area for Scale Plot

SCALE Xmin
PLOT Omm
Ymin
Omm
Xmax
342mm
Ymax
225mm

=>{PLOTTER | =

b 83

=

Enter the area to be plotted with the numeric key and the "ENT" key.
This value specifies the place for the starting point of the standard box in
the area to be plotted.

Xmax
< - : Standard scale
Plot area
- K Yrnax
Xmin Ymin Paper
Yoo X

Graph and list are plotted in the scale which inidicates the plot area. Refer
to "TEST SCALE" for the plot of the standard scale which indicates the
standard scale and the plot area.

The plot area to be set is-as follows:

Piot area to the X axis | Plot area to the Y axis
Xmin, Xmax ¥Yrnin, Ymax
A4 (width) 0 to 250mm 0 to 180mm
A3 (width) 0 to 380mm 0 to 250mm
A4 (vertical) 0 to 175mm 0 to 246mm
A3 (vertical) 0 to 266mm G to 385mm

However, the difference between Xmax and Xmin, Ymax and Ymin needs
10mm or more than.

When plot, the offset of 1mm for A4 paper, and 3mm for A3 paper occurs in

some cases.
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2. How To Use A Piotter

When Xmax <250mm and Ymax < 180mm in the width (ROT 80 OFF), plot
the standard scaie according to A4 paper.

When either of the above is larger than each value, plot the standard scale
autormnatically according to A3 paper. ’

Similarly when Xmax < 175mm and Ymax < 266mm in the vertical (ROT 90
ON), plot the standard scale according to A4 paper.

When either is larger than each value, plot the standard scale automatically
according to A3 paper.

J Set the Rate of Reduction for Scale Plot -

| DEVICE Jl=> [PLOTTER| => " o7 ool

Enter the rate of reduction in the actual plot for the area specified by the

[ Specification of Piot Area ]

Enter the value with the numeric key and the ENT key.

The setting range goes to 100 from 10%.

The reduction is the standard for the center of the scale which indicates the
plot area. The X and Y axis is performed at the same rate for the reduction.

| Scale to indicate the plot area.
ceesmsensenssnenensnnnnees | (display area for graph and list in 100%)

At this time, the scale size to be plotted in "TEST SCALE" is not changed.
The following page shows the scale and the graph in the 100% plotting and
the 50% plotting. :
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2. How To Use A Plotter

500 3 R e
teg T——{ —_%
> 4,.‘ 3 4 =
Phese A =
50
Joiv
_Mé
A% FRERENCY 12 T
:n‘.g x
/A' \_~ ]
- P~ AT
=3 ~LZ
g
FY 3 FREGENCY 12 FT 3

Figure 16-6 Scale and Gragh in 100% Plotting
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Figure 16-7 Scale and Gragh in 50% Piotting
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2. How To Use A Plotter

[l Precautions

@ Specifying pen colors
With the R9211, you can specify a different pen color for each information
PEN

to be plotted by using the key.
P y g SELECT y

Pen type
(related to the information it draws)

Color default value

GRID PEN 1
ANNOT PEN 2
TRACE PEN 3
READOUT . 4

in the RG833, pen 1 is used if there is no pen at the specified position. The
plotter must move to exchange pens, thus, in such cases, it must repeat
unnecessary operations.

Attach a pen or change the RS211 default pen specification made.

@ How to change the pen color. (Example: TRACE PEN from 3 to 1.)

= PEN Used to specify the color of the pens for drawing the
SELECT grid, the scale values, and the waveform.

'DEVICE |i=> | PLOTTER

= 1RACE PEN Specifies the color of the trace pen which is used for
3 drawing the waveforms. {the current value is 3.}

=> 1 =>{|ENT|| Setsthe TRACE PENto 1.

@® How to specify TRAC LINE
Using the TRAC LINE key in the PEN SELECT menu, you can specify a
solid, dashed, or dotied line to plot waveform data.
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2. How To Use A Plotter

O Modification example: How to change TRAC LINE from solid to

dashed
TDEVICE ||=> | pLOTTER | = PEN Used to specify the color of the pens for drawing the
== SELECT grid, the scale values, waveform respectively.
= TRACLINE Specifies the type of the which is used fine to plot
(SOLID) waveform data. (defauit: solid line is the default.)
=p DASHED Specifies a dashed line.
LINE -

O Plotter Qutput Example

i R9214 333

160.5
8

¢Hab>
Mg | 7

0.4

B < T T S

Figure 16-8 Example: TRAC LINE =SOLID LINE
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2. How To Use A Plotter

£k RG24 111
163.0
P T m
<Hab>
My | A
L i
95 1 A
a8 T T T T T S A
1.0 syat FREGUENCY Hz 104, 0k

Figure 16-9 Example: TRAC LINE=DASHED LINE

13 3211 114
1500 T TYTrIT e T LELBLRRER] T T T T rrelt T LLELEEE
<Hap>
UBHQ - -
on | T
aE e s T L e PP
1.2 synt FREQUENCY Hz 100,

Figure 16-10 Example: TRAC LINE=DOTS LINE
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2. How To Use A Plotter

@® How to specify the position of a plotting area when th paper sheet
is partioned (MACRO PLT)

There are four division patterns and each divided area is assigned a

number. Choose the appropriate combination for Mnmi to specify a plotting

position.

42 43
11 22
21
Paper Paper
Paper Paper

Figure 16-11 MACRO PLT Partition’s Area Positions

@ How to plot 3-dimensional graphs

It is impossible to store whole 3-dimensional data in the memory.
Therefore, 1-line data is output to the plotter each time 1-line data is
displayed on the screen. The plotting procedure is slightly different from
those in other screen modes.

{0 Procedure
(1) Set carefully the appropriate parameters in the GPIB and PLOTTER

menus.
(2) Set the timing for 3-dimensional data plotting.

| VIEW ji==>|FORMAT | == 3D SETUP

==> 3D CTRL

—  ARM/HLD

= AVG END

— FREE STEP

= VIEW STEP
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2. How To Use A Plotter

(3} Press the following keys:

VEW |=> FORMAT | ==> 3D DISPLAY

{4) Press the | COPY [l key.

(5) When FREE STEP s selected, pressing the §| COPY 1key will
start plotting. ]

(6) When ARM/HLD s selected, the following menu will be displayed:

[SETUP ||=>|ARMHLD E AUTO ARM

ARM

Select AUTO ARM or ARM

When AUTO ARM is selected, data are piotted at each trigger event.

When ARM is selected, data are plotted each time ARM is pressed.

(7} When you selected AVG END , press the | START Ilkev-

After completion of averaging, data plotting starts.
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2. How To Use A Plotter

(8) When VIEW STEP s selected (only in the T-F mode), the following
menu will be displayed:

DATA VIEW
VIEW —_ i

==> VIEW STEP

AUTO
RIGHT

AUTO
LEFT

MANUAL
STEP

>

=

Select AUTO RIGHT, AUTO LEFT, or MANUAL STEP.
When AUTO RIGHT or AUTO LEFT is selected, plotting starts.
When MANUAL STEP is selected, data is plotted each time the

MANUAL key is pressed
STEP Y IS pressed.
For further details, see "@ Three-dimensional Display in T-F Mode" in
Chapter 7.
R 112 85213 (33 T TG t2z
] j ¥
'h—___m. e
i
05§ |
= . . . :
PN TRIGUENC Y H; 106, 3 il (ST e

Figure 16-12 3D DISPLAY Piotter Qutput Example
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3. How To Use A Video Printer

B Video Printer Connection Method

You can output the displayed waveform 1o a video printer using the VIDEQ
QOUTPUT connector at the rear panel of the R9211. An external CRT
monitor permitting separate signal input can also be connected.

Use a dedicated cable (A01236) when connecting a video printer. Separate
signals are output. Figure 16-11 shows the DIN connector pin numbers (-8}
associated signals.

The recommended video printer is the VP-45 (SEIKO).

R9211

L |

i

g
mACE
P

e

) ot

VIDEQ QUTPUT (Separate, TTL)

Pin No. Signal
1 V SYNC (Positive} ..... 58.5Hz
2
3 | EXTCLOCK{IGM) .... 16MHz
4 SEPARATE VIDEO (Positive)
5 .
6 GND
7 HSYNC {Positive) ..... 15.6kHz
8

Figure 16-13 Video Printer Connection Diagram
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3. How To Use A Video Printer

[l Video Printer Setting

When you use the recommended VP-45 (SEIKO), set its switches and
controls volumes as follows: :

. Setting rear panel DIP switches

i : 5ctive

e ;
Qﬁ:':‘"m”‘ﬁ:
SR

@ Set switches and controis in the lower part of the front panel

) Do @) ® @

0 Ea | Byt
=
GAIN SLICE H-EXP MAIN FINE 1234567856
LEVE L~ V-POSITION £ & 5 Loz
® ©E ®E Q ®Q@
/ SLICE BUZZ CLK. LENGTH H-HOLD COMP SEP.
LEVEL-2 PHASE (H) X
Lower part of the front panel X X QDO - EVEN ADJ

+ These switches and controls must be comectly set for each product.

[ Precautions

e When you use a VP-45, adjust the SLICE LEVEL-2, CLK PHASE, and
SEP controls finely for each product. ‘

® When a video printer is used, set the CRT screen in the hoid state;
otherwise, updated screen data will be output.

e An external CRT monitor connected to the VIDEQO QUTPUT connector
must permit separate signal input.
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4. How To Use The Built-In Printer

This printer is designed to print all information displayed on the CRT on the thermosensible paper. & is also
designed to feed the print paper. Use the switches on the top of the printer to start printing or to feed the

print paper.
Operation speed : Data transfer time from the RS211 to the printer .. .. Max. 3 seconds
Print ime ... ... ... e Max. 10 seconds
Print paper : AQ9075 (Order No.)
5 rolis/box (Order unit : 1box.)
Thermaosensible paper length: ... 30m
Paperwidth: ............... 114 mm
CAUTION ¢

Use only the specified paper.

[How to load the Print Paper]

DOWN <"j [':>UP

Head Up lever

Figure 16-14 Built-in Printer

(1)} Put the HEAD UP lever in the UP position.

(2) Load the roll paper in the holder with the outside of the paper roll down.
(3) Set the paper over the printer mechanism toward the front side.

(4) Put the HEAD UP lever in the DOWN (hold) position.

{5) Feed the paper to check whether it was correctly installed.

CAUTION ¢

The RS211 stops while it is sending data to the thermal printer (for about 3 seconds). The R9211

functions while the printer is printing.
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1. SPECIFICATIONS AND ACCESSORIES D'ESCRIPTION.

[l Specifications
[J Input and Analysis Characteristics

Number of input channels 2

input method : Differential input, single ended input

Input impedance : About 1MQ/100pF (single ended)

Input coupling ¢ AC, DC, GND

A/D converter resolution : 16 bits

Frequency range + 10mHz to 100kHz, 22 ranges (1, 2, 5-step)

Frequency accuracy : +50ppm of the frequency range i measurement resolution (at
23°C+5°C)

Input filter . An antialiasing filter (roll-off characteristic of” —148dB/octave) is

automatically set for each frequency range. In the ranges lower than
1kHz, an analog filter is combined with a digital filter.
Common-mode signal rejection ratio {CMRR) .
more than 50dB (DC coupling, 50H2/60Hz)
Maximum differential input voltage '

+200V
Maximum common-mode input voltage
200V
Input range 1 +30dBV to —60dBV (variable in 1dB steps)
in Volt i 447V o 1.41mY,
in Vrms - ; 31.6Vto 1mV

Maximum common-phase signal voltage
:  +14V (—80dBV range to —8dBV range),
+ 140V (—5dBV range to + 14dBV range),
+ 200V ( + 15dBV range to +30dBV range)

Maximum input sensitivity . —125dBV (Approx. .56 Vrms) (— 140dBV for a 2kHz range})

Dynamic range : Dynamic range is measured with reference to the full scale in the
spectrum mode. It is measured under the conditions: frequency range of
0-90%, input of a sine wave with an amplitude of —3dB, averaging
number of 32, rectangular weighting, filter on, and 400 spectrum lines.

1/f noise and excluded. (23°C £5°C)

85dB (+30dBV to —40dBV) (Central value : 90dB)
75dB (—41dBV to —50dBV)

60dB (-51dBV to —60dBY)

Residual noise + The residual noise is measured with reference to the full scale in the
spectrum mode. |t is measured under the conditions: averaging number
of 32, rectangular weighting, filter on, and 400 spectrum lines.

1/ noise is excluded. The frequency range is 0 to 80%.(23°C £5°C)
—85dB (+30dBV to —40dBV)
~75dB (—41dBV to —45dBV)
—80dB (—46dBV to —60dBV)

Amplitude linearity . +0.2dB (within —40dB of full scale, 23°C £5°C)

Frequency flatness . +0.3dB (23°C #5°C, within 0 to 90% of the frequency range), Approx.
0.2Hz, —3dB point when AC coupling

Amplitude accuracy . Ampiitude linearity + Frequency leveiness (23°C £5°C)

Amplitude (phase) difference between channels
_ +0.1dB/ £ 1.0deg (at 23°C £5°C) i
In the same sensitivity range and within 0 to 90% of the frequency range
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1. SPECIFICATIONS AND ACCESSORIES DESCRIPTION

Power supply to accelerometer

Input coupling ; AC only

Source current of 4mA ; Ach/Bch, +side
Maximum operating voltage ; +18V

Open circuit voltage ; +24Vorless

Test signal (in the frequency range from 100kHz to 2kHz)
Amplitude level; Approx. —4dBV
Frequency; 8% of frequency range (rectangular wave)

Overload display : : Indication by LED

[] Trigger _

Trigger mode : Free run, manual trigger, external trigger, input trigger, input signal
trigger, and auto repetition trigger modes

Trigger level . Input signal trigger ; Resolution of 1/256 of the amplitude

range {set with the numeric keypad)

External signal trigger level ; TTL

Trigger slope 1+, —, % {input signal trigger)

Trigger position : —128K to +1M samples in 1-channel operation mode

—B4K to +1M samples in 2-channel operation mode

[ 1 Averaging

Averaging modes in the frequency domain
Summation (SUM), subtraction (SUB), exponential function move (EXP),
peak detection (PEAK)

Averaging mode in the time domam
Summation (SUM)

Averaging number : From 1 to 32767 times
Overlapping . 0%, 50%, 75%, and MAX
Start stop control : Start, stop, +1, continue (Excepted under servo mode where deletion is

automatically executed at when starting)

[ 1 Frequency Response Function Measurement Mode

Measurement function : Frequency response function, group delay, coherence function, time
waveform, power spectrum, phase spectrum, impulse response function
Averaging : Fregquency domain averaging

Number of data for analysis : 64 to 2048 points
Frequency resolution :

Linear ;25 to 800 lines
Window function : Rectangular, hanning, minimum, flat-pass, and force/response
Waiting :  A-/B-C-waiting, C-message waiting
Marker analysis function . Peak, next peak, band, harmonics, sideband, overall power, partial power,
average power, variance, +peak, —peak, XdB, shape factor, and ripple
markers
Operation function . Addition/subtraction/multiplication/division, unlapped phase, jw, 1jw,

inverse, impulse response, equalization, phase compensation, COP
(coherent output power)
Display function . Frequency-amplitude, frequency-phase, frequency-real part, frequency-
‘ imaginary part, frequency-group delay, frequency-coherence function,
Nyquist diagram, cole-cole diagram, Nichols diagram
Conversion function : Engineering unit
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1. SPECIFICATIONS AND ACCESSORIES DESCRIPTION

[l Spectrum Measurement Mode

Measurement function
Averaging

Analysis data count
Frequency resolution

Window function
Waiting

Marker analysis function
Operation function
Display function

Conversion function

Complex spectrum, power spectrum, cross spectrum, time waveform
Frequency domain averaging -
64 to 8192 points (1 channel), 64 to 4096 points {2 channels)

Linear ;20 to 3200 lines (1 channel)
25 to 1600 lines (2 channels)

Logarithmic ; Max. 3 decades, 80 lines/decade
Others ; 1/3 octave, 1/1 octave
Rectangular, hanning, minimum, flat pass, force/response
+ The window function is set to the minimum or rectangular function in

the logarithmic frequency or octave analysis moda.
A, B, C-waiting, C-message waiting
Peak, next peak, band, harmonics, sideband, overall power, partial power,
average power, and variance markers
Addition/subtraction/multiplication/division, pre-envelope, liftered spectrum,
power cepstrum, jw, 1/w, smoothing
Frequency-amplitude, frequency-phase, frequency-real part, frequency-
imaginary part, Nyquist diagram
Engineering unit

[0 Time-Frequency Analysis Mode

Basic measurement function
Time-frequency analysis
function

Averaging

Frequency resolution

Window function

Waiting
Marker analysis function

Operation function

Display function

Conversion function

Time waveform, complex spectrum, power spectrum, Cross spectrum

Amplitude, phase, or frequency monitor
Frequency domain averaging

Linear ;25 to 800 lines
Logarithmic ; Max. 3 decades, 80 lines/decade
QOthers ;. 1/3 octave, 1/1 octave

Rectangular, hanning, minimum, flat pass, force/response

+ The window function is set to the minimum or rectangular function in
the logarithmic frequency or octave analysis mode.

A, B, C-waiting, C-message waiting

Peak, next peak, band, harmonics, sideband, overall power, damping

power, partial power, average power, and variance markers

Addition/subtraction/multiplication/division, pre-envelope, liftered spectrum,

power cepstrum, jw, 1/jw, smoothing, level monitor cumulation

Frequency-real part, frequency-imaginary part, frequency-amplitude,

frequency-phase, Nyquist diagram, time-amplitude, time-phase, time-

frequency

Engineering unit

[J Waveform Measurement Mode

Measurement function

Averaging
Analysis data count

Delay data count

Time domain instantaneous data, time domain average data, auto
correlation function, cross correlation function, probability density function
Time, delay, or amplitude averaging

B4 to 8192 points (1 channel)

64 to 4086 points (2 channels)

64 to 2048 points
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Marker analysis function : Peak, rise time, fall time, pulse width, effective value

Operation function ¢ Differentiation, integration, smoothing, trend removal, addition/subtraction
' /multiplication/division, pre-envelope

Display function : Time-amplitude, amplitude-probability density, orbit

Conversion function :  Engineering unit

1 Running Zoom Function (R9211A only)

When the stop frequency is 10kHz or less, the minimumn span is 10mHz. When the stop frequency is higher
than 10kHz, high-resolution spectrum analysis is enabled with a minimum span of 100mHz. The frequency
range is set with the start and stop frequencies.

[] Display Specifications and Functions

Display unit : 8-inch raster scan CRT
Engineering unit - : Marker read-out values and vertical axis scale values are indicated with
physical guantities.
Scaling ; Linear/logarithmic scaling
Scaling for each channel is enabled

Unit ; Up to two of the specified characters can be set
Display mode : Single, dual, triple, and quadruple screen display modes
Overlapping : Data in the same domain and same analysis range can be overlaid
Dispay of grid : Display and deletion are enabled
Three-dimensional display : Any data can be displayed in up to 50 lines in the 3-dimensional mode
Display of bar : Qverall power, partial power, average power, or the distribution of power

is displayed at the right of the screen with a bar.

Label : Up to 40 characiers including alphanumeric, numeric, and special
characters can be displayed and moved vertically
List mode

Single mode ; Twenty frequencies and amplitude values from a
spectrum, after being set with the cursor, can be
displayed.

Harmonics mode ; When a fundamental frequency is input with the
numeric keypad, the amplitude values of the
harmonics can be displayed. As well as the THD
(total harmonics distortion) and the THP (total
harmonics power) after computation.

Sideband mode ; When carrier wave and harmonics frequencies are

: input with the numeric keypad, the power of up to
10 upper and lower sidebands are computed and
displayed.
Horizontal axis : Linear, logarithmic
Vertical axis : Set with the numeric key pad
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[ 1 Built-in Floppy DISk Drive Functions (Option for R9211E)

Type 3.5-inch micro-floppy disk drive

Medium 1 2DD or 2HD type (automatically detected)
Capacity 1 720K/1.2M bytes (at formatting)
Formatting : MS-DOS format

File type : Data, view, and table files

Data file handling . Listing, creation, deletion, copy

[0 Input/Output Functions

Video signal output : Separate, TTL level
GPIB interface : Standard equipment
Piotter output : The plotter, having the HP-GL equipment, is d:recﬂy connected to the

analyzer with a GPIB cable
External sampling clock input : BNC type, TTL level

External trigger input : BNC type, TTL level
Sampling clock output : BNC type, TTL level
Trigger output signal : BNC type, TTL level

[] General Specifications

Operating environment : Ambient temperature ; +5°Cto +35°C
Relative humidity ; upto 80%
Storage environment : Ambient temperature ; -—-20°Cto +60°C
In voltage change : The supply voltage is set according to your order.
Option No. Standard Option 32 Option 42 Option 44

Voltage 90 to 110VAC | 103 to 132VAG | 198 1o 242VAC | 207 to 250VAC
Power frequency range : 48 to 66Hz
Power consumption : (Standard)

RY211A Rg211E

Up to 160VA Up 10 140VA

Dimensions : Approx. 330 (W) x177 (H}x450 (D} mm
Weight : {Main unit)
R9211A R9211E

Up to 14kg Up fo 12kg
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[C] Options (In the R9211E,one of option 06,10,11 is selected)
Option 06: Internal floppy disk function (In the R9211A,it is standard equipment.)

Type 3.5-inch micro floppy disk

Media 2DD/2HD

Capacity 640 K720 K/1 Mbyte(when formatted)
Format MS-DOS

Data file Measured data and panel conditions

Data file operation Listing,generation,erasure,and copy

Option 07 : Built-in printer

Hard copy of data on screen

Printing method : Thermal line/dot printing
Dot matrix . 640 dots

Print paper : AD9075 (5 rolis/box)
Paper width : 114mm

Option 10 : CMOS memory
1M-word {2M-byte) battery back-up memory
Option 11 : /O memory card

This optional board has the followmg characteristics:

Extended memory : 1megawords (2MB)

Digital input : Digital signals can be received from outside.
(Maximum sampling rate: 256kHz)
Data format: 16bits + EQC signal (offset binary)

Digital output : Data is output from the built-in A/D converter.
Data format : 16bits + Channel identification signal + Strobe signal
(Offset binary)

Option 12 : High-speed numeric operation {(R8211A only)
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B Accessories

(1) R9833 digital plotter ) .
{2) HP-GL plotter (Hewlett Packard 7470A, 7475A 7550A, or 7225A)
(3) Accelerometer (Endebco or Dytran) ... .. See Tables A-1 and A-2.

@ How to connect the Accelerometer

The R9211 can output an approximately 4mA current from the +input
sockets of channels A and B, to power the acceleration sensor. Thanks to
this ICP function, you can avoid using a signal conditioner.

When acceleration sensor, provided with an amplifier_or an impedance
converter circuit is directly connected and if the ICP function is set to ON,
current is supplied to the electric circuit of the sensor.

The input terminal of the R9211 is a BNC connector. When an acceleration
sensor with a #10-32 type connector, is used, the following conversion is
needed:

#10-32 male connector BNC plug (Cable: 6011A XX)

#10-32 female connector — BNC plug (Conversion connector: EJ-21)

Example 1 : Connection of the Endebco 2250AMI-10 to the RG211E

2250AMI-10 #10-32 male connector
R9211 input
* * EBNC jack
Soidered #10-32 female 1‘
connector BNC piug
(EJ-21)

Example 2 : Connection of the Dytran 3131A Piezodyne acceleration
sensor to the R9211

Cable length {feet)

N
3131A  #10-32 6011A XX

BNC plug R9211 input
] = 1 BNC jack
Female Male connector -
connector -
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Table A-1 Endebco Accelerometers

2250A-10/ 7250AJ :
Model 7254~ -1 7259A-1, -10 | _7251-10, -100 2256-10, -100
oce 2250AMI-10 7250AMI 54-10, -100 251-10 °
Sensitivity {mV/g) 10 2/10 10/100 110 10/100 10/100
Response frequen
0 u ‘:.‘_'lz) 4 10 15,000 4 10 20,000 11010,000 |[51030,000£1dB] 1 to 10,000 1 10 5,000
Resonance frequen
equ (:_?; ) 80,000 85,000 45,000 150,000/100,000 45,000 20,000
Anti-G {G) 2,000 10,000 5,000 10,000 5,000 2,000
Operating temperature
peraling lempera _5510 +125 | —5510 +125 | -5510 +125 | —5510 +125 | —5510 +125 | —5510 +125
range {*C)
Case Ground Ground Ground Ground Ground Ground
Case mounting plang Insulated Insulated Ground Ground Insulated Insulated
Size (mmy) 5.8x3.8 9.5X5.8 15.9x%16.0 9.5x12.0 153%X10.7 11.1 x10.1
Weight ()] 04 1.8 20 a4 1 5
Mount Adhesion 2-56 screw 10-32 stud 19-32 stud 6-32 screw Adhesion
Seal Epoxy Welded Weided Epoxy Welded Epoxy
Accessory cable 3006-120 3091E-120 3080C-120 3091E-120 3080C-120 3060A-120

Conversion connectar EJ21 (For conversion from microdot to BNC)
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Table A-2 Dytran Accelerometers

Model
Specifications 3115A 3121A 3110A 3131A 31 31_2A 3134A
Weight grams 1.5 7 19 17 17 56
Sensitivity (mviig) | 15 {£10%) 50 {£5%) 100 { £ 5%) 100 (+2%) 100 (+2%) 500 {+5%)
Measurement range
333 100 50 50 10
(5V output) ©) %
Frequency range .
Hz+5% 210 10k 1to 5k 110 5k 1105k 1 1o 5k 110 3k
Froquency 298 ses| 0.86 1012 0.5 10 8k 0.5t 8k 0.5 to 8 0.5 0 8 0.5 10 8k
Resonance frequency . =
(when mounted) kHz 100 30 30 25 25 20
Noise level gRMS 0.007 0.003 0.0009 00008 0.0002 0.00028
Strain sensitivity
(250 pstrain) (/) 0.03 0.01 0.004 0.008 0.015 g.012
iMaximum vibration
+
resistance @ +1600 +1000 +100C + 1000 +1000 + 200
Maximum impact 1500 2500 2500 2000 2000 500
resislance g peak
[Temperature rangeo —5110 +121
{°C)
Temperature
coefficient %/°F 0.08
Temperature
coefficient %/°C 0.108
Discharge constant
. nds 0.5 1.0
Connector type #10-32
Seal Epoxy Welding/Epoxy
Case material 303 8. 8.
Mounting method . #10-32, #10-32, . #10-32, #10-32,
(at calibration) Adnesion integrated type Detachable Adnesion Integrated type Detachable
Rimensions (He’;n’;h:; 1/4%.230 5/16 X .495 1/2%1.10 1/2%0.70 1/2%.70 58X 1.13
{m X m)
6.4%x5.8 7.9%1i26 12.7%x278 12.7x17.8 127x17.8 15.9X28.7
Cable type G016A 5014A 6010A, BO16A 6010A, 6016A B010A, B016A 6010A, B016A
Ground insuiation - - - - - -
Accessories - — 6200 stud — - 6200 stud
. 3121AC adhesion| *
Option: - - - - -
puons type
Common specifications Power supply : 2 o 20mA, 18 1o 30VDC  Linearity +2% full scale

Bias level : 9w12vDC Maximum horizontal sensitivity

5%

A test report (with NBS traceability) is attached to each acceleration sensor.
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3115A 3121A 3110A 313A 3132A 3134A

2507 7 630~

. 300
—] 12 hea. [
1/ hex. -R7O
- 113
l i 183

—231— I

33 mea-

a0 ' 18 hes.

[ [IT—

i Lokl Ly [ RT3
130 T
¢ Very small 1.59 esmall 7g #General-purpose  # For modal # For modal & For seismic wave

& Adhered #Side connector eTop connector ¢ Adhered o Fixed screw type * Side connector
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W Terms Relafed to the Analysis Itself

Xa

<Xa>

Sa

Gaa

A channel time waveform data .

A signal input to the analyzer is first digitalized (A/D converter), then truncated to a time
length corresponding to the frame time which is estimated according to the frequency range.
The resulting, finite, digital serie constitutes Xa.

Averaged Xa (time averaging or signal enhancement)

Averaging in the time domain is performed to improve the SNR of noisy signals and to detect
signals repeated rhythmically.

To average time series data, a trigger signal is required (synchronization). This trigger signal
secures the relative phase of the sampled series. .

<Xaft) > =% {Xaq () +Xag () + - +Xan (M) }

The SNR is improved by N times when averaging is executed N times. This is expressed in
decibeis {dB) as follows:

20 log1gV'Ndb

Fourier spectrum of Xa (Complex spectrum of Xa)
The complex spectrum Sa(f), results from the conversion to the frequency domain of the time
waveform Xa(t), by the Fourier Transform.

Sa(f)=f__ Xaft) {cos(2xtt) - jsin (2xft) }oit

Sa(f) consists of a real part and an imaginary part. These real and an imaginary parts can
also be observed as an amplitude and a phase. To average a complex spectrum, a trigger
signal is required as it was for time averaging (<Xa>). This function can be effectively used
to extract the signal components generated by rotation from random noise or to extract signal
elements from background noise.

Auto power spectrum (Auto Spectrum)

Auto power spectrum is a representative term used of the frequency spectrum. tis
expressed in the square amplitude unit: V2,

To calculate the auto power spectrum, Sa(f) is multiplied by its complex conjugate Sa(fy*.
The auto power spectrum is expressed as follows:

Gaa =8a- Sa* .
=[Re (f} +jim {f}] - [Re () - jim (f})]
=Re2 {f) +Im?2 (f)

The power spectrum, Gaa is a real function carrying only amplitude information. Since it has
no imaginary part, it does not carry any phase information. For this reason, averaging can be
executed regardless of the trigger position without using a synchronization signal.
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<Gaa> 1 Averaged Power Spectrum
Given a certain frequency, the averaged power spectrum at this frequency corresponds to
" the average of the values that the different available estimations of the power spectrum take

at this frequency. The amplitude of the spectrum at a certain frequency is expressed as
follows:

\/ <Gaa {fx) > = '1W {Gaa, (ix) + Gaap (fx) + - + Gaay {fx) }

It corresponds to the RMS vaiue (effective value) at this frequency. Note that this averaging
smoothes the random components but that it does not reduce the noise level.

Gab : Cross-spectrum
At each frequency, the amplitude indicates the product of the amplitude of two signals and
the phase indicates the relative difference of those two signals. To obtain the cross-
spectrum, the Fourier spectrum (Sb) of Xb is multiplied by complex conjugate Sa* of the
Fourier spectrum (Sa) of Xa:

Gab =Sb - Sa*=[Re (b)+jlm (b) ] - [Re (a)-jim (a) ]
=[Re (b) * Re (a) +Im (b) Im (a)] +j[Im (b} - Re (a}~Re (b) - Im (a) ]

The cross-spectrum is not a serie of positive real numbers as the power spectrum but a serie
of positive or negative complex numbers.

The cross-spectrum, in the frequency domain, corresponds to the cross-correlation function,
in the time domain. It can be used to measure time delays like the cross-correlation function.
If the signal transfer speed and path depend on the frequency, the delay time (z) can be
obtained from the phase (#) at the specified frequency (f):

TS m——

2xf

<Gab> 1 Averaged cross-spectrum _
The averaged cross spectrum Gab(f) at each frequency is computed by:

<Gab (f) > = < {Gaby (f)+ Gaby (f) +-~~+Gaby () }

<Hab> . Frequency response function (FRF)
Frequency response characteristics such filter characteristics are estimated with the system
input/output signals.
Two types of information (amplitude and phase) are obtained. The frequency response
function corresponds to the ratio of the Fourier spectrum of the output signal to the Fourier
spectrum of the input signal.

<Hab > = <Sb/Sa>

Sh - Sa* 5= <(@Eab>
Sa - Sa* <@Eaa>

ar

<Hab>=<

The frequency response function can also be expressed as the ratic of the cross spectrum {0
the system input power spectrum.
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<COH>

<Hab>Gly :

This past evaluation method presents the following characteristics:

e Since the cross spectrum <Gab> is used, both amplitude and phase can be analyzed.

& The FRF can be estimated whatever the input signal.

The Inverse Fourier transform of the frequency response function is called impulse response.
The frequency response function can be represented by three types of diagrams: Bode,
Nyguist, and Nichols.

Coherence function
The coherence function characterizes the relationship between input and output. It takes its
values between o and 1
<Gab> <Gab>*

<COH> = Gaa> <Gbb> -
The coherence function is computed by dividing the square amplitude of the cross-spectrum
by the product of the input and output power spectrum. .
When the coherence value at a certain frequency is equal to 1, the output is caused only by
the input. When it is equal to 0, the output is absolutely not related to the input. When it is
between 0 and 1, for example 0.3, it means that the influence of the specified input upon the
output is equal to 0.3 and that the influence of other inputs or additional noise upon the
output is equal to 0.7.
Thus, if the coherence function is smalier than 1.0, it may be because:
(1) the measurement is affected by additional noise,
(2) the DUT is a nonlinear system {e.g., too large input signal amplitude},
{3) the output is related to an input other than the input currently being observed {e.g., time

delay between input and output signals), or
(4) the frequency resolution is poor (e.g., sharp resonance point).
Therefore, it is recommended that the coherence function be studied whenever a frequency
response function is estimated.
The traditional servo analyzers cannct conduct this test.
Since the closer the coherence function is to 1.0, the more accurate the frequency response
function is shown to be, you can easily check the validity of your measurement method and
measurement points. The coherence function can also be used to choose the number of
averages.
When the number of averages is only 1, the coherence function is forced to 1. As the
number of averages increases, it converges toward the true vaiue. |f the coherence function
varies greatly from one averages number to the next, the number of averages is insufficient.

Group delay obtained from <Hab > '
The phase of the frequency response function, <Hab>, is differentiated to calculate the
group delay of the system {envelope time delay).

q ()= — —21;- iﬁgl o(f) : phase (radian)

This group delay corresponds to the phase inclination. Thus, if the phase linearly varies, the
group delay is constant.
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<SNR> : Signal-to-noise ratio
~ The ratio of the power spectrum of the signal components to the power spectrum of the noise
components is calculated according to the coherence function as follows:

<SNR> = <Gss (>
<@Gnn (f}>
- <C.0.P.>
<Gbb> - <C.0.P.>
- _<COH>
1- <COH>

<COP> : Coherent output power
The coherent output power is obtained by multiplying the coherence function by the auto
power spectrum of the output of the system. It represents the power spectrum of the part of
the output that corresponds only to the input.

<C.0.P.>=<COH> - <Gbb>

<{MP> : Impulse response
The impulse response represents the system output (in the time domain) caused by in putting
a unit impuise. Note that when a signal Xa(t) is input to a system characterized by its
impuise response hab (z), the output is expressed as follows:

Xb (t)=J . hablz) Xa(t—1) dr
The impulse response is obtained through inverse Fourier transformation of the frequency

response function.

<IMPLS () > = IFFT{<Hab>}

The impulse response may indicate the time delay between input/output signals with a
higher sensitivity than the cross correlation function.

Raa : Auto-correlation function of Xa

For random time signals, 2 points are strongly correlated if the time difference between them
is small, and the larger the time difference (r) the weakest the correlation. If a periodic
signal is buried in a random signal, there is a time difference {the period of the periodic
signal) at which the correlation between 2 points is strong.

The auto correlation function is expressed as the function of the time difference (z). ltis used
to analyze the characteristic of a random signal (degree of irregularity) and to improve the
SNR of a periodic signal buried in a random signal.
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Rab

Mathematically, the auto correlation function can be obtained through inverse Fourier
transformation of the auto power spectrum Gaa. Generally, it is expressed by the following
equafion:

Raa ()= J " Gaaff) e® "

The R8211 FFT analyzer computes, and provides you with normalized autocorrelation
functions (normalization factor: the sum of the squared time serie elements).

> Xa(t) - Xa(t+r)
Raa (r) =+ -

3 {Xa(m}?

CAUTION ¢

The autocorrelation function does not directly correspond to the IFFT of the auto
power spectrum because of the FFT periodicity; it corresponds to the IFFT of the
cross-spectrum of 2 series obtained by adding particular zeros patterns to the original
tirme serie.

The RS211 computes autocorrelation functions according to this method.

Cross-correlation function

The cross-correation function enables the study of the similarity between two points of two
different signals when the time difference between these points is . It is used io measure
transmission speeds, transmission distances, and to determine transmission paths according
to the measured time delay.

Mathematically, the cross correlation function corresponds to the IFFT of the cross-spectrum
Gab. 1t is usually expressed as follows: :

Rab (z)=f _ Gaa(f) &2

The R9211 FFT analyzer computes a cross-correlation function normalized with the product
of the sums of the square components of the input and output series.

Et.Xa(t) *Xb{t+1)
[= DaW)? - SXb(n}2] 2

CAUTION

The cross-correlation function does not directly correspond to the IFFT of the cross-
spectrum because of the FFT periodically; corresponds to the IFFT of the cross-
spectrum of 2 series obtained by adding pariicular zeros patterns to the original time
series.

The R9217 computes cross-correlation according to this method.

Raa ()=
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Cx . Real cepstrum of Gaa
It corresponds to the transformation to the quefrency domain, by Fourier transform of the
logarithmic amplitude of the power spectrum Gaa.

Ca () =IFFT {Log Gaa}

The low-level area are enlarged because the performed operation was non linear
{logarithmic); eventual cyclic patterns in the power spectrum are effectively extracted
because they correspond to peaks in the quefrency domain.
Complicated power spectrum envelopes can be obtained through filtering in the quefrency
domain {short pass filter) and conversion to the frequency domain.

Zxx : Pre-envelope of Xa
The real part of a pre-envelope corresponds to the original time series and the imaginary part
corresponds to the Hilbert transform of this time series.

A -
Xa{t)=— % J__ Xa(z) -f_f—t

Za (f)=Xa () + jx% o)

Zaa corresponds to the sum of the real part squared and of the imaginary part squared of Za.
It is the envelope of the original time series and its unit is V2 (energy). The transient
response energy damping time can be calculated from the envelope.

Pa : Histogram or probability density function
The amplitude probability density function is used to analyze the statistical features of the
signal.
it describes the probability for a time signal to exist in a specified amplitude range.
In the case of the computation of the probability density of a random signal, the probability for
the signal to take its amplitude between Xa and Xa +AXa, is expressed, using the data
sampie at time T, as follows:

Pa=Prob [Xa<Xa<(Xa+ AXa)]

A cumulative distribution function (CDF) can be obtained by integrating the ampiitude
probability density function. it indicates the probability that the instantaneous value of the
signal be under a particular amplitude vaiue.

<Pa=> : Average histogram or average probability density function
The closer T becomes to infinity (in the expression used for calculation Pa), the closer to the
true value the estimated values Pa becomes.



A-18

2. GLOSSARY

BB Audio Weights Characteristics

Figures A-1 to A-4 show the audio weights (|WEIGHT (f) | ) characteristics:
A, B, and C and C-message characteristic.
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LOSS MB)RELATIVE TO 1000Hz
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l Octave filter No., Relation between Center Frequency and Setting

Frequency Range

Table A-3 Octave filter No., Relation between Center Frequency and Setting Frequency Range

Filter frgcﬁ;rgﬁ:;y OCTAVE Setting frequency range
No. Hz 11 1/3 100k 50k 20k 10k 5k 2k
49 80 K «— A
48 63 K “— -
47 50 K - -
48 40 K —
45 315 K “«— — E
44 25 K “—
43 20 K “
42 i6 K — ~—
41 125 K - A
40 10 K -
38 8 K «— « A
38 6.3 K -
37 58 K “—
36 4 K — &
35 3. 15K «— A
34 25 K —
33 2 K “— “—
32 1.6 K “—
31 1.256K “— A
30 1 K - —
29 800 “—
28 630 — —
27 500 “—
26 400 —
25 315 “« “—
24 250 “—
23 200 «—
22 160 — —
2 125 «—
20 100 — Y
19 80 “—
18 63 “— - ¥
17 50 —
16 40 -
15 31.5 - - {
14 25 -
13 20 -
12 16 — “— Y
11 12.5 —
10 10 —
g 8 « — v
8 6.3 -
7 8 —
6 4 «— —
5 3.15 “—
4 2.5 “—
3 2.0 — «— ¥
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B FRF Mode

IHOW TO1

Do not forget that X softkeys must be pressed first and then Y softkeys. .
if the dynamic range of the DUT inferior to 70dB, select the FRF mode. K the dynamic range
is superior to 70dB or the resolution at the low analysis frequencies must be enhanced,

select the servo mode.

The analyzer initialization (master reset) is performed by pressing the RESET key twice while
the message "R8211X" is displayed with large characters after the power is tumed on.

< To application function>

switched on/off. You can also switch

1) Select 2 measuremnent mode. .
Press the MEAS key and then © Moaswomont o uncion et b
the FRF Y softkey. (averaging) s MKR copY
Set TRACEONST of EXTEND o sy : ==
(2] * ON, to automatically change @ START jii@
the display from real to l_, : :
FRF averaging results, when the T MATH DEVICE
averaging process starts. SG CONT [ ng) Mathematical operations GPIB/FDD settin
+ {After master reset <
@ TRACEonST is set to ON.) %G settingy
- = VIEW ; :
- SETUP Measurement conditions setting key S Screen display selection key
: | 5
: : Solect 2 screen whentwoormore —] ©
: In the FRF mode only, a single ; screen : =
#{FUNC channel cannot be selected as active | SEL ime. s are dispiayed at the same &
: channel {dual channe! mode only). H Select the number of SEreens 1o be =
Set the fret{gancy range. Only for linear & 5
analysis is the maximom resolution of  : isplayed (1 to 4). The marker S5
H inas/span == TYPE functions are available when the o
SOOP ’ _ number of screens doss not exceed 3. @ g
@ !Js;r:igame knob, set the input sensitivity  : Return u;l, mg gr?ph dis&)ay mods, or '-CED <
: n steps. i select a list display, a 3-D display, a
i ) B . | FORMAT | |ocarithmic display, a waveform £ 2
: Set input conditions and determine : overlapping display, or a display with ]
i--fINPUT whether the test signal is to be a graticule, w T

: off the antialiasing fiter here.
: Set the trigger conditions. When using
b an impulse hammer, select + 1AVG for

sffective measurement.

Actual triggerin gogg‘r:’?rrh are sot
| ARM/H here! Select AU en using
AR LO an impulse hammer with + TAVG.

continuous waveform.
Dispiay the next menu.

Select a window. Select a

Select FREE RUN to analyze a

forcelresponse or rectangular window
: for a dam wmﬁ'z;gsiem warefonn e
gensorat ith, for example, an impuise :
: WEIGHT hammer. Select a rectangular window
H when using the bufit-in 8G. Use a :
an external :
signal source. An audio weight can also

hanning window when usin

be applied.

INST vw | Display instantaneous waveforms.
L AVG VW

Display the waveforms saved in the
MEM VW memory. Also used to stors data in

Display the next sefting menu.

. Display the results of operations
7 [MATH VW | executed in the MATH mode.

: Set the averaging conditions (mode and :
-{AVG number of avarages). Usually, you need
: only set the number of averages you

can use the knob). Select +1AVG, in

this example.

device like an acceleration pick up.

ChDLEY | Set the time delay between

reference.

both input

channels, taking channel B as

RETURN | Return to the previous menu.

Change the scale of the X-axis. X-axis
X SCALE § 2o scaling is enabled oniy when
ALE | Change the scals of the Y-axis. Y-axis
Y SC auto scaling is enabled.

RETURN | Retum to the previous menu.

: FRF set, selact a display format
| FRF CORD [(BODE, CO-QUAT, NYQUIST, Cole-

*-|COORD ordinates axis (d

UNIT Use this menu to change the unit (scale
: conversion). Select PSD whenusinga

Disglay average waveforms. Select
FRF, coherence, or impulse responss
display here.

_ the memory.

When <AVG VW > is selected and

le, or NICHOLS) for the FRF.
Select the displaé format along the

V, PHASE, REAL,
IMAG or NYQUIST).

NYQUIST is selected.

Setting the format of displayed  Selecting the data to be displayed

data
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3. QUICK OPERATION GUIDE

B Spectrum Mode

[HOW TO]

: Do not forget that X softkeys must be pressed first and then Y softkeys.

. One-frame data is stored in the input buffer for spectrum analysis (simple spectrum analysis).
The maximum resolution is 1600 lines/span.
The analyzer initialization (master reset), is performed by pressing the RESET key twice while
the large message "R9211X" is displayed after the power is switched on.

@

MODE

o V

SPECTRUM

s ¥

< To application function >

SETUP

L fINPUT

Select a measurement mode. Marker function  Plottsr output

Press the MEAS X softkey and @ Measurement ————— E———

then the SPECTRUM Y softkey. {averaging) MKR COPY

Set TRACEonST of EXTEND to e : —

ON to automatically change the - START [f- i®

display from real to averaging = : I | e

results when the averaging : MATH DEVICE

process starts. (After master : | |

St:le)t. TRACEONST is setto (End) Mathematical operations GPIB/FDD setting
' ® B SG CONT

- > VIEW ; ; - SG setting

Measurement conditions setting key L_——=__|| Screen display selection kay SG setting
Usually, a power spectrum :
computation is chosen. You can also s
select a Cross or complex spectrum : Selact a screen when two or more ] @
computation. You can also change the  3---| SEL screens are displayed at the same o
dual CH mode to the single CH mode | time. »
v roqsency . e et oot | S

e frequency range. You can : is 1 to 4). m -
galect atltilnegrcgiogna‘ﬂ?t{)mlcégfl:ﬁand fun'éﬁgns afra a\.ra)ilablee when Jle 3 g
e the v ine on : £

satﬁqg‘(lipear: up to 1600 lines/span, : number of screens does notexceed 3. | @ 3
logarithmic: 80 lines/spar). Return to the graph mode, or select a ; ';
Using the knob, set the input sensitivity " FORMAT lggfg‘;% 3isp|2§'§pf$§ms -=E= %’_
‘1ndB steps. : overiapping dispiay, or a display with a cg %

Set the input conditions and determine
whather the test signal is to be
switched on/off. You can also switch
off the antialiasing filter here.

Set the trigger conditions such as
single event triggered data acquisition.

Trigger execution conditions are set
using this menu.
Usually you will select FREE RUN.

Display the next menu.

Select a window. Select a hanning

window for continuous waveforms.
. WEIGHT | salect a rectangular window for

. [ave

. UNIT

transient waveforms. Audio weight can
also be applied.

Set the averaging conditions (mode and
number of averages).

Usually, you need only set tha number
of averages (You can use the knob)-
Use this menu to change the unit (scale
conversion).

Select PSD when using such a device
as an acceleration pick-up.

Set the time delay between both input
channals with reference to CH-B.

.

RETURN | Return to the previous menu.

graticule.

INST vw | Display instantaneous waveforms.
i..]avg vw | Display averaging waveforms.
Display the waveforms saved in the

E.... VW'
memory. Also used to store data in the

' memaory.

.. Display the next setting menu.

nem

-

Display the results of operaticns

3 [MATH YW | gxecuted in the MATH mode.
Select a display format (dB Mag,
+|COORD PHASE, REAL, IMAG, N&QUIS%

the vertical axis.

2-IX SCALE

Change the scale of the Y-axis. Y-axis
Y SCALE auto scaling is enabled.

RETURN | Return to the previous menu.

Mag,-_‘

for

Change the scale of the X-axis. X-axis
auto scaling is enabled only when
NYQUIST is salected.

Setting the format of

displayed data

—

Selecting the data to be displayed
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B TIME-FREQ Mode

3. QUICK OPERATION GUIDE

[HOW TOJ

" Do not forget that X softkeys must be pressed first, and then Y softkeys.

A large input buffer, longer than 1 frame is used, for either TF analysis or data view. The
maximum resolution is 800 lines/span.

The analyzer initialization (master reset) is performed by pressing the RESET key twice while
the message "R9211X" is displayed with large characters after the power is switched on.

* Input butier size:R9211C

Seloct a méasurernent mode.
Press the MEAS X softkey and
then the TIME-FREQ Y softkey.

Sot TRACEonST of EXTEND to

e ¥ .
ON to automatically change the

SPECTRUM| dispiay from real to averaging

results when the averaging

* process stans.
@ (After master reset,
TRACEonST is set to ON.) i)

SETUP |l

sremant conditions setting key

Usually, a power spectrum. Complex
spectrum and cross-spectrum are also
available. You can also change the
dual CH made to the single CH mods
here.

Set the frequency range. You can
seloct a linear or loganthmic f-axis and
change the octave and line resolution
setﬁng_l(linaar: up to 80O lines/span,

logarithmic: B0 lines/Deac).

,@ Usi:LgBthe knob, set the input sensitivity
: in 1413 steps.

: Sgt the input conditio:ls and determine
whather the test signal is to be
t=INPUT __| switched onioff. You can switch off the
i[TRIG

ARMMLD | | cing this menu. Usualty FREE RUN is
: selscted.

antializsing filter here.
Display the next menu.

RANGE |

Set the trigger conditions applied when
storing the data in the input buffer. Set
also the input buffer size hers.

Trigger execution conditions are sot

Select a window. Select a hanning
window for continuous waveforms.
Select a rectangular window for
transient waveforms. Audio weights
available.

Set the averaging conditions {mode and

.. Jave

only set the num|

r of averages. (You
can use the knob.}

T
RETURN | Return to the previcus menu.

conversion). Select PSD when using
such a device as an acteleration
pick-up.

Set the time detay between both input
channels with reference to CH-B.

Set the frequency range and T-F mode
for T-F analysis and determine whether
T-F analysis is to be performed.

@ Measurement (averaging}
T-F ON: T-F analysis starts.
T-F OFF: Averaging starts.

number of avera%ees). Usually, you nesd :

Uss this menu to change the unit (scale |

:Standard, 512Kw
RO211A/B/E :Standard, 64Kw
VO or CMOS : Option, S512Kw
YO +CMOS : Option, 1024Kw

{single channel, 1024Kw}
{single channel, 128Kw)

(singie channel, 1024Kw}
{single channel, 2048Kw)

_<To application tunction >

) Marker tunction Plotter output

~f mer | [ _coey |
b math || | DEVICE }

Mathematical operations GPIB/FDD setting

(End)

- LT_EW_; Screen display selsction key SO setting

Select a screen when two of more
screens are displayed at the same
time.

Selact the number of screens to be
displayed (1 to 4). The marker
functions are available when the
number of screens does not excesd 3.

Raturn 1o the g{aph mode, or select a
list display, a 3-D display, a

logarithmic display, a wavelorm
overlapping display, or a display with a

| FORMAT
graticule.
. INST vw | Display instantaneous waveforms.

LfseL

Setting the overall screen

display format

Display averaging waveforms.

| AVG W
Disptay waveforms saved in the
memory. Also used to store data in

| MEM VW
the memaory.
. Display the next setting menu.

Display the results of operations
executed in the MATH mode.

Setecting the data to be disptayed

Display the waveforms of traces 1 1o 4
obtained in the T-F mode. ]

TF W

Selsct the display format of the
vertical axis (d8Mag, Mag, PHASE,
REAL, IMAG, NYQUIST).

-

RETURN | Return to the previous menu.

Change the scale of the X-axis. X-axis
auto scaling is enabled only when
NYQUIST is selected.

Change the scale of the Y-axis. Y-axis
auto scaling is enabled.

Setting the format ot
displayed data
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3. QUICK OPERATION GUIDE

[l Waveform Mode

[HOW TO] : Do not forget that X softkeys must be pressed first, and then Y softkeys,
. Time waveforms, auto correlation functions, cross-correlation functions, and histograms are
measured.
The analyzer initialization (master reset), is performed by pressing the RESET key twice while
bATEE ¥ Y
the message "RY211X" is displayed with large characters after the power is switched on.
< To application function >
® Select a measurement mode.
MODE || Press the MEAS X softkey and @ Measurement Marker function Plotter output
b then the WAVEFORM Y (averaging) gremeees MKR COPY
* softkey. Set TRACEonST of —— : —_—
o EXTEND to ON to automatically START |- ®
change the display from real o :
WAVEFORM averaging results when the - : __MﬂH__ ‘ DEVICE
‘ ?xg;aging process starts. {End) Mathematical operations GPIB/FDD setiing
r master reset, ey
@ TRACEonST is set 1o ON) ® N . SG CONT,
ETUP |- VIEW i i Loy SG setting
- SETUP | Measarament conditions setting kay L_=—_J] Screen display selection key SG setting
Generally, select TI%%REO(U cani;l]so : T -
: select histogram o corelation Select a screen when two of more 2
: functions) you c¢an also changs the i : o
i--{FUNC gual CH mode to the single CHmode SEL g”’mg?“s are displayed at the same ]
: er. : =
: : Select the number of screens ta be g
. [eE ]Se e sonping e s v nmber  +-[TVPE ] ARt S
histogram, set the data count here. ; . nurnber of screens does not excesd 3. o
: : ' m[n t.l; the g_r%pg rml)de. orselecta | T
; Using the knob, set the input sensitivi T isplay, a isplay, a
--{SENS | i Seps. ° Y }-{FORMAT | iogarttimic display, a waveforn £
: : overlapping display, or a display with a g
Sgteg:e iré?eut tecé:lndvitiorrs.. arsg g:termine graticule. - =
whather signal 1s Display an instantaneous waveform.
' INPUT switched onfoff. You can switch off the : INST VW Usep algo this menu for orbit display 2
: antialiasing filter here. : selection. >
'St the trigger conditions such as X : 2
-|TRIG single event triggered data acquisition.  !™ AVG VW | Display an average waveform. 2.
: o
: Trigger execution conditions are set . . -
: ARMMLD usin%this menu. Generally, select i|MEM VW E:g?nlg}'rywavefoms saved in the "3
FREE RUN. Also usad to store data in the memory. | 15
Display the next setting ment. . Display the next setting menu. 2
: _ -y
Frm For the cr.;:rrelatioq functions, sfelect a [TTTTTC %
: window. For continuous waveiorms, ©
b+ |LAG WND]| seloct STATIONARY. For transient T
: wavetorms, select TRANSIENT. : w
H Set the averaging conditions (moda and Display the results of operations
-lAVG number of averages). s-[MaTH VW] SRR e MATH mode.

Usually, you need only set the number  : _
of averages. (You can use the knob.} H

Use this menu to change the unit (scale
conversion). Select PSD when usinga {7

- UNIT device such as an 6."3”'3??"“ pickup. :

: This menu cannot be used for : -

: correlation function and histogram. : Select the display format of the k=)
- |COORD ordinates axis (Mag, dBMag, PHASE, =
(3 ChDLEY s!?t mlﬁ“;,eﬂ_?el?y betweenct;lotg input REAL, IMAG). . g
: channels with reference to CH-B. : 5
: Change the stale of the X-axis. X-axis | g
[::} XSCALE | 2o scaling ie enabled only for orbit g
: : display. o
: : £
Changs the scale of the Y-axis. Y-axis ©
: |:] Y SCALE auto scaling is enabled. _yw

[

L. JmRETURN | Retumn to the previous menu.

I

..|RETURN ] Return 1o the previcus menu.

display format

displayed data
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Mathematical Operations

Basic procedure foliowad in the MATH mode _
{the 4 basic arithmetic operations) s

I. wnen[TR MATH] is selected %

: [maTH ]1::>[ SEL | Display and select the

operand.
TAMATHIS S XX
TR MATH jc> ON/OFF

Set the operator you are
going 1o use to ON. o

The operation result is
displayed on the same
screen (real-tme
operation).

I . when is not selected

s Di and select the
IEnNEN first cnerand.

= MATH SEL

> OPERAND Register the first

___ operand.

x XX

Select an operator,
Set conditions on the
> AAR openmr execution, if
: Dtsplayandselectm
o [SEL ] S9conG cpecan
c:)MATH SEL

——————— Save the operator and
¢1siOPFlTR second operand at the

—————— samo tima.
l=:‘DOM»“\TH Exacute the operation.

\é\glen Ithgd ?Ferabon is oeodmpleted. "MATH

mplsted!!” is display

The operation result is displayed with th key.
It other operators are selected, and the 2nd an rd
OPRTRs are set before execution of the first operation,
a sequenca of three operations can be executed.

O

%@m?v

Four Basic Arithmetic Operations

MATH

When MATH MENU is selected with the [[PRESET J|key |

Select the data displayed on the

screen as the operand.

: sggcrnumms-mewmwsenvo
m

,D Integrations and differentiations in the
: frequency domain, time dela:
: astimations, and trequency shit

: executions.
SPECTRUM/TIME-FREQ modes:
- CEPSTUM Cepstrum operations and liftering
operations.
FRF/SERVC modes:

Conversions betwesn open and closed
FRE MTH characteristics of feedback loops

equalizer function, and SNR
estimations.

: WAVEFORM mode
|t MATH | Four basic arithmetic operations,
operations with a constant, inversions
+ {14}, negations (-X) and conjugations
a+ib —a - ib)

Transformation into another domain,

: Hilbert Transformation, FFT, and IFFT

MOD ¢ SPECTRUM/TIME-FREQ/FRF/SERVO

: Band-pass, band-stop operation.

Smoothing, cumulative display, time
TR MATH waveformgdlﬁarentlahon and i

integration, and waveform trend
removal.

3. QUICK OPERATION GUIDE

MATH

Comparator Function

LMT MENU_  is selected with the || PRESET || key
Executlon control of the comparator

vt TR & Set a tast mode and upper and lower

dlsplay limits.
act 2 comparison mode between
*|LMT MODE upper limits, ower limnits, or upperllower
- Set each tomparison lovel.

When the table mode is selected as

When

-ILMT EDIT| the test mode, edit each table
segment.
MATH Curve Fit

When C&g&gﬂ is selected with the [ PRESET || key

Start or abort curve fitting execution
and salect the data subject to curve

fitting. Also set the evaluation of the
time delay.

Displa the rasults of curve fittin
axe%u on: poles and zeros dlsplgy

Display the results of curve fitting
SSCALE | gxseution: scale frequency and gain.

Specufy the curve fitting frequency
WEIGHT e and auto we:ghh?ag
Change and display the Laplace
dsco parameter format for the curve fitting
results
ransfer the Laplace parameters
“lto SYNTH| {obtained through curve fitting) to a
synthesis table.
MATH Synthesis

' When F‘}L:Esrwﬁ‘ is selected with the [[PRESET || key
SYNTH Start or abort synthesis exacution.

: Edit the tace parameters or input
paramatt[a-raép for Ih%a;ynmesus exe&hon
Set the scale frequency and gain for
m synthesis execution.

e and display the format of the

: SCONV Odlteg or input LapYace parameters.

Note
Average the data before curve fitting or
synthesis execution.
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3. QUICK OPERATION GUIDE

B Marker Operations

MKR

- Select the screen where you want to display markers.

W« MKR Selsct automatic display of markers on the X axis. Since the markers displayed autornatically
depend on the the displayed data, see the table balow.

L CTLSYS | Inthe FAF and SERVO madss, you can Gisplay Bode markers on open teedback loop
characteristics and closed loop markers on closed {sedback loop characteristics.

Specity the X-axis cursor markers displacement method.
FIXY Specity the Y-axis cursgr markers displacement method.

Set. change, or call a reference point.
MKR REF Align andgsimultaneously maove cursor markars on all screens.

Marker type
Function Time H B : Frequancy : imouise
Group Marker Name c«mmsm 1 analyss : response fremionse
wrveR i ; ftuncgon I function
X SPIPKC 15 The MEXIMUM Brd FineTesm valuss. o] H
SSINGLE PK' Searches the M valus. o o o}
SNEXT RIGHT PK'  |[Saarches tor the next peak, vaius &1 the right of the o} o} o}
current X mds Cursor.
SNEXT LEFT PK’ Searches for the neot peak vaiue 2t the left of the current o o] Q
X ioda curmor.
WNEXT FIGHT MIN' [|Saerchas for Bve nest faimem vaius 8t the Fght of e (o] o] o}
currern X foiz  cursor.
SNEXT LEFT MIN' (| Searches %or the mirimum velus 2 the i o the cumen o] Q =}
N a8 Cursor.
- PK Semthes for the peak vaiue {highsr than the specified (o]
loval} o both #iges of the conter.
s—PK' for the pext minaTam: (lowee than the apacified o]
servel) ot Bty sicies of the comer.
BAND | ePXPK" 10r the Maxiruen AN Mirimum values Ditwien
two X fof Cursors.
*AMS | Searchen for e sHectve vaius batwean tes X Gfsors. o]
P {| Searches for the maxiewm vakue between two X cursors. o] o] Q o
SOVERALL’ As e sinal amplinuds of the POy within e inerval, o] o a3 o}
dobmited by 2 X &S Cursors, and diapieys the results in
the "bar” lormat. R H i i
SMEAN Computts 1 average of the whole dats batwean twor X P00 i O s} o
xis Cursors and displinyd # in tha “ber” format. H : H
AVARIANCE Computes the var ancdi the ward e HI & T N &) Q @]
of the whola data betwesn 2 X 25 Cursors and dsptayy H : H
them in the “bar® fomat.
PULSE | #RISE TIME’ Compuies the rise Hme of he wivelom: between two X o]
PAR &8 CLNEONS.
#FALL TIME' Computas the tall ima of the wavelonm Ditwsen: two X o
S Corsory.
#PULSE WIDTH' Checks the putse witth of the wavetoms betwasn two X Q
ads cursom.
DAMP | »DAMP PWR' Dioploys tha damping cosTiciont of the wavelorm: betwean o o}
PWR WO X AXiS Cursirs.
«DAMP PWR'OMP) [ Dianiays the damping cosfficisnt and dampeng ratic of ta c
| eetrestorm betwean two X sl Lursors. H d :
#HARMONIC” for e v g 10 the: spec Lo
{trequency. : H :
*SIDE BAND' Yor the si 0 the specik ;@
traxuency. : ; i
*)XdB BwD" Points out (8nd computas) T parametors of the band i <
ver which e sgnal leval betong 1D the intervat dafined H H
by the spacified level (max and the spacifind el
{eminimum : (Hiprence)
#SHAPE" Estimates the reiic of tha band width of the band o]
“mwm
#RIPPLE Estimates 0w Giflaronce botween €1 madmum vaius i o
{paak) and minimum vade (rough)- :
For +BO0E" Displays the phase margin and gain mangin. w k-4
servo 3 SCLOSE LOP' Displays the trequency, gain. and band wicth of k4 T
annlysis the maximum valug (peak).
Cursor | (D $INGLEX X! ¥1°  ||Evaluates the coordinates (pesition & keval) of the
@ X171 X2y X ds ursor.
D xirL Xzar Evaluates the levels of two X ds cursixs,
[RaRrs simuttaneously.
"RV g Evaluates the levels and the difference (Y)
between cursors, X ads simultaneously.
Evaluates the levels and difference (Y} batween
WO CUTSOrS,
# The cursar marker is used to specify the band
width, points, and lavel for X MKR.
Of course. it can be used indepengently.
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4. ERROR MESSAGES

#l Meaning of Error Messages

The messages on upper screen have the following meaning.

CS.er = Coherence Tool Low : |mprove the Measurement

A 4

er

Cs:
DY :
FD :
GN:
GP :
MK :
MT :
PL :
RS :
8G;
SM:
suU:
TF :
WL :
XX :

Message subject

} }

Solution procedure

: ERrors
L——mg :

MessaGes

indicates category

Curve-fit & Synthesis
DisplaY

Floppy Disk
Go-Nogo

GP-ib

MarKer

MaTh

PLot

Recall & Save
Signal Generation
Servo-Mode
SetUp
Time-Frequency
Welcode
Miscelianeous
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4. ERROR MESSAGES

Il DisplaY Errors [DY.er]

DY.er= A Marker is Used: screens<4

[Problem]
@ You attempted to use a marker function while the display is composed of 4 screens.
@ You attempted to set the display type to 4 screens while using a marker function.

[Solution]
Reduce the screen number to at most 3 screens. -

DY.er= Can’t OVERLAY ON in NUMERIC LIST: try GRAPH

[Prablem]
You were displaying 2 screens, one of them in NUMERIC LIST format and you tried to overlay

them with the [VIEW|| [ |FORMAT o> Oc\)fsllgl,.:AY key.
F

]
L ——— ]

[Solution]
You should display both screens in GRAPH mode.

{Reference]

Chapter 8, 4. [VIEW|] KEY OPERATION, Il Display Format, @ Changing the display

mode(OVERLAY)

DY.er= Invalid from 3D Display: Select GRAPH.

[Problem]

While the display format is the tridimensional format (3D Display):
@ You pressed a forbidden key.

@ You tried to change the display format to NUMERIC LIST.

[Solution]
You should return to the GRAPH format and then proceed to what you wanted to do.

[Reference}
Chapter 8, 4. [|[VIEW}i KEY OPERATION, |l Display Format, @ Changing the display format
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4. ERROR MESSAGES

DY.er= Invalid from CATalog Display: Set CAT OFF

iProblem]

While the floppy disk catalog is displayed, only the Y softkeys of the foevice] [> ACCESS
Y softmenu can be used. _— e

[Solution]
Switch the catalog display off by pressing:

DEVICE] > |accESS [> CAT OFF

[Reference]
Chapter 15, 2. How To Use A Floppy Disk, ll Menus Related to the Floppy Disk
Chapter 15, 3. Operation Method, [l Floppy Disk Qperation Procedure

DY .er= Numeric List Displayed: All screens to GRAPH

[Problem]

While the display format of at least one screen is the NUMERIC LIST format:
@ You tried to change the display format to 3D dispiay.

@ You pressed a forbidden key.

[Solution]
You should return to the GRAPH format for All screen and then proceed to what you wanted to do.

[Reference]
Chapter 9, 4. ||VIEW]| KEY OPERATION, [l Display Format, @ Changing the display format

DY.er= Multi-screen Not Allowed: Select SINGLE

[Problem]
When more than 1 screen are displayed, you tried to:
@ Change the display format to 3D DISPLAY.
@ Edit a label (LABEL}.
When more than 2 screens are displayed, you tried to:
@ Change the display format to NUMERIC LIST.

[Solution]
You should display only 1 screen {or 2 screens in the NUMERIC LIST case}, by pressing:

VIEW |:> TYPE| > SINGLE (resp. DUAL)

[Reference]

Chapter 9, 4. [|VIEW || KEY OPERATION, [l Display Format, @ Changing the display format
About LABEL:
Chapter 9, 2. ||MODE|| KEY OPERATION, [l Label
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4. ERROR MESSAGES

DY.er= ORBITAL not displayed in 3D: try new COORD

[Problem]

While orbital data are being displayed ( [[VIEW > {INSTVW| > ORBITAL ), you tried to
select the 3D Display format. =

[Solution]
Either change the displayed data type ( ||VIEW E:> INST VW | menu} or choose another display
format (GRAPH).

|

DY.er= QVERLAY Invalid: Check Domain and Resoiution

[Froblem]

The screens that you attempted to OVERLAY do not have:
@ the same frequency resolution

@ the same X axis domain

[Solution] :

Check the characteristics of each screen, and make sure they have same X axis domain and same
frequency resolution.

[Reference]

Chapter 9, 4. m KEY OPERATION, Ji] Display Format, @ Changing the display
mode(CVERLAY)

DY.er= Too many Points on Too Many Screens: Adjust

[Problem]
You selected a number of screens too large for the number of poinis on which your data are
studied.

[Solution]
Reduce either the number of displayed screens, or the number of lines. Note that if you are .
displaying more than the allowed number of screens and that you setup a "forbidden™ amount of
samples or lines, then the number of screens is automatically modified!

[Reference]

Chapter 9, 4. |VIEW KEY OPERATION, |l Display Related Modifications, @ Changing the

number of screens
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DY.er= Recalled data are LOG scaled: screens<3

[Problem]
While the number of displayed screens is at least 3 (3 or 4), you tried to recall irom the memory

( "VIEW |:> MEM VW [> DATA ) some LOG scaled data.

RECALL #

—— e —

[Solution]
Reduce the number of displayed screens to 1 or 2 screens.

[Reference]
About Memory View:
Chapter 9, 4. {|[VIEW] KEY OPERATION, [} How to Display Various Data, @ Saving and

retrieving data

DY.er= Too many points: Reduce the number of points

[Problem]
@ You tried to display some data in NYQUIST format on too many lines.
@ You tried to save in the analyzer memory too large a data series (too many points) --.

[Solution]
Reduce the number of lines, so that it becomes strictly inferior to the maximum limit. Remember
that the number of lines is specified in:

= T RESOLN
SETUP |:|'> RANGE |:> e |:> LINE/SPAN

[Reference]

Chapter 9, 4. [[VIEW|| KEY OPERATION, [l Selection of the Various Data Display Formats,
@ Nyquist diagram display
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B DisplaY Messages [DY.mg]

DY.mg= +MONITOR UNDO: Can't Return to MATH W

[Problem]

This message tells you that even if you toggle the || VIEW |i> TYPE [:> +MONITOR gy
' DO/UNDO

to UNDQ, the original MATH VW display cannot and will not be restored.

[Reference]
Chapter 5, 3. Toward Better Measurement, Jll Monitor Function

Chapter 9, 4. {VIEW|l KEY OPERATION, | Display Related Modifications, @ Instantaneous data

monitor

DY.mg= +MONITOR UNDO: Can t Return to MEM VW

[Problem]

This message tells you that even if you toggle the  [[VIEW |:> TYPE ]:> +MONITOR  key
DO/AUNDO

|

to UNDO, the original MEM VW display cannot and will not be restored.

[Reference]
Chapter 5, 3. Toward Better Measurement, [lf Monitor Function

Chapter 9, 4. JVIEW|| KEY OPERATION, [l Display Related Modifications, @ Instantaneous data

monitor

DY.mg= Before Changing VIEW STEP, Press PAUSE

[Problem} ‘
This message tells you to press the [|VIEW lj1> INST VW [> VIEW STEP [> PAUSE
key before any attempt to modify the STEP TIME.

[Reference]
About VIEW STEP:

Chapter 9, 4. [[VIEW|| KEY OPERATION, Jl§ How to Display Various Data, @ VIEW STEP(data

view function)
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DY.mg= Set DATA VIEW OFF, Please!

[Problem}
This message tells you to switch the VIEW STEP mode off. To do this you must press the

VIEW “ > {INST VW DATA VIEW ¢, that the OFF position be selected.
ON/OFF

[Reference]
About VIEW STEP:

Chapter 9, 4. ||VIEW | KEY OPERATION, [l How to Display Various Data, @ VIEW STEP(data

view function)

DY.mg= UNIT Settings have NO Effect on MATH RESULT

This message is displayed, when a mathematical operation is executed on data to which an
Engineering Unit, together with a scaling factor, have been associated. It indicates that even if you
decide 1o represent your data in Engineering Unit, because of limitations of the Analyzer, the
MATH RESULT will be displayed with no consideration with your Engineering Unit settings, even
though the display will bear the notation "EU" (or whatever you may have set as unit name).

You shouid take extreme caution in your interpretation of the math results when the operands are
not expressed in Volt Root Mean Square Value!

DY.mg= VIEW TYPE is changed to SINGLE Display

[Problem)] :

This message warns you that, for some reasons, the display format has been automatically
changed to SINGLE, that is only one screen is displayed.

[Reference)

Chapter 9, 4.

B

KEY OPERATION, ] Display Format, @ Changing the display format
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OY.mg = Warning: NO DATA yet!

There is not yet any data in the buffers corresponding to the type of data you have just tried to

display.

The different cases, you might encounter are:

@ Average data: |[VIEW ll E> AVG VW | menu (no average processed has been executed yet)
@ Memory data : VIEW | MEM VW DATA key (no data has been saved yet)
L RECaLL #
@ Math data : ﬁVIEW. [:> MATH VW I::> RESULT key (no m;th operation has been
ARREY executed yet)
@ Time Frequency trace : [VIEW E> T-Fvw E> tf key (the trace number# is still
® Curve Fit or Synthesis data : [[VIEW E> MATH VW | menu when the PRESET setting is on

Curve Fit or Synthesis settings (no curve fit or synthesis process has been executed yet)

In such a situation you might want to create the appropriate data.

For example, you might have forgotten to press the | START ||key to start an average process.
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B Floppy Disk Errors [FD.er]

FD.er= Aiready Existing File: Change File Name

[Prablem]
You tried to write data under an already used file name. There is already a file, on the disk
currently inserted in the drive, with such a name.

[Solution]
Give a different name to your file. -

[Reference]
Chapter 15, 2. How to Use A Floppy Disk, i Cataiog Display and File Names, @ Signification of
each information displayed on the catalog

FD.er= Badly Formatted / Badly Mounted Disk: Check

[Problem]

@ The disk currently inserted in the drive has not been correctly formatted: it was not initialized
with the R8211.

@ The disk inside the drive is not correctly mounted.

[Solution]

M The R9211 can only access disks it has itself initialized. Since the initialization operation will
DESTROY any information on the disk, if you care for the data that may be on your disk, use
another one, one that has never been used yet.

@ Try to insert it again.

The sequence for initializing a disk is:
DEVICE| > |ACCESS| [y INmiAL [y EXECUTE

— INITIAL
[Reference]
Chapter 15, 3. Operation Method, [l Floppy Disk Initializing Operation Procedure, t:Initialize a new
floppy disk

FD.er= Can't find FILE: Check File Name

[Problem]
No file with the name you specified, can be found on the disk. Most probably, you misspelled the
name.

{Solution]
Check the spelling of the file name you specified, and if there is any mistake correct it. Otherwise,
check that you inserted the intended disk in the drive!

[Reference]
Chapter 15, 3. Operation Method, i Floppy Disk Initializing Operation Procedure,1:Initialize a new
floppy disk
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FD.er= File Access Impossible: Check size {<32KB)

[Problem]
The specified file is too large to be accessed. Practically the file size exceeds 32 KB.

[Solution]
No Solution!

FD.er= File Access Impossible: Check size (>512B)

[Problem]
The specified file is too small to be accessed. Practically the file size is smailer than 512B.

[Solution]
No Solution!

FD.er= I1legal Disk Type: Change Disk

[Problem]
The disk inserted in the drive cannot be used by the R9211 analyzer.

[Solution)
Use another disk, whose format will be compatible with the R9211 analyzer.

[Reference]
Chapter 15, 1. Outline

FD.er= Invalid Change: RECALL DATA OFF First

[Problem]

You cannot change the measurement conditions on data recalled from the disk. Furthermore, you
are considered in the recall data mode until the time when you clearly specify you want to quit this
mode. '

[Solution]

To specify you want to quit the recall data mode press the |DEVICE ['_JI> ACCESS
RECALL key. Then you can proceed to the desired measurement mode changes.
DATA OFF

{Reference]

Chapter 15, 3. Operation Method, [l Notes on Retrieving Procedure
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FD.er= Invalid File Header: Check File Type

[Problem]
@ The file which you want to access has not been created by the RS211 analyzer.
@ The file which you want to access has not the appropriate format, for the specified operation.

[Solution]
You should check the file type and origin.

[Reference] , .
Chapter 15, 2. How To Use A Floppy Disk, [ll Data Compatibility between Madeis

f0.er= Invalid File Name: Check it

[Problem]

A file name such as the one you have specified is incorrect. For example, it might not correspond
to the file type.

[Solution}
You should check the file name, and correct it so that it matches the file type.

[Reference]

Chapter 15, 2. How To Use A Floppy Disk, [l Catalog Display and File Names, @ Signification of
each information displayed on the cataiog

FD.er= Invalid File or Disk Format: Try new Disk

[Problem]
The file format or the disk format is not correct.

[Solution]
Check the file or disk format, and eventually try to use another disk.

FD.er= Invalid Format Selection: Try new one

[Problem]
Such a file format cannot be selected for the type of data considered here.

[Solution]
Check the file format and the data type, and select a file format that will match this data type.

{Reference]
Chapter 15, 2. How To Use A Floppy Disk, llf MEAS File(Data File/View File) + I Table File
{R9211C Only)
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FD.er= Invalid Operation: RECALL DATA OFF First

[Problem]
While you are in the recalied data mode (You recalled data from the disk, and you did not press

A
the RECALL key), the following operations are forbidden:
DATA OFF .

@ changing the number of scr eens
@ using the + Monitor function
@ selecting the 3D display format

@ modifying the instantaneous data ( {INST VW) -

® modifying average data ( [AVG VW|)

® modifying memory data { {MEM VW|)

@ modifying math result data { |[MATH VW

hd

@ modifying T-F analysis data { {T-F vW|)

® executing a MATH operation
@ executing a Limit Tests operation (GO-NOGO)
1 executing a curve-fit or synthesis operation

[Sclution] —

Before executing any of these operations, press the ||DEVICE [> ACCESS RECALL
key. e DATA OFF
[Reference]

Chapter 15, 3. Operation Method, [ll Notes on Retrieving Procedure

FD.er= No Data to Save: Check it

[Problem]
There is no cata at all on the screen you attempted to save on a floppy disk.

[Solution]
You should check what you are trying to save. Remember for example, that only ONE screen can

be saved at a time, therefore be sure the desired screen is actually selected ( |SEL| key).

An empty screen is characterized by the display of the following message: "DY.mg = Warning: No
DATA yet", You cannot save such a screen on the floppy disk!

FD.er= No Disk: Insert! a Disk

[Problem]
You tried to use a floppy disk function, while the drive contains no disk!

{Solution)
insert your floppy disk in the drive and try again.
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FB.er= Non-Formatted Disk: Format it on the R89211

[Problem]
@ The disk actually inserted in the drive has not yet been initialized.
@ The disk actually inserted in the drive is not correctly initialized.

[Solution]

@ If there is no data you care for on the disk, initialize it with the R9211 analyzer. Be careful that
all the data that may be on the disk, will be thus erased!

@ If you want to keep the disk as it is, you must use another disk, possibly a new one and initialize
it with the RS211 analyzer. _ '

[Reference]

Chapter 15, 3. Operation Method, Jij Floppy Disk Initializing Operation Procedure, 1:lnitiglize a new

floppy disk.

FD.er= Read Error (LOAD) !

[Probiem] _
During the loading process of the specified file, an error occurred. Possibly the file contains some
garbage, so that the analyzer cannot correctly read it.

[Solution]
Check the file. Check also the Joad operation parameters.

FD.er= Unknown File Name: Check File Name

[Problem]
The specified file name is not a valid file name.

{Saolution]

Check :

@ the spelling of the name you have specified.

@ whether the file has been created by the R9211.

[Reference]
Chapter 15, 2. How To Use A Floppy Disk, [ll Catalog Display and File Names, @ Signification of
each information displayed on the catalog
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FD.er= Write Error (SAVE) !

{Problem]
During the saving process of the specified file, an error occurred. The disk might be damaged, or
there might have been some perturbations during the operation.

[Solution]

Check :

@ the disk status.

@ the saving parameters

Try to save the file again. R

FD.er= Write Protected Disk!

[Problem]
You are trying to write on a write protected disk.

[Solution]
(D Use another disk if you actually do not want to write on this disk.
@ Temporary remove the write-protection from the disk.

[Reference}
Chapter 15, 2. How To Use A Floppy Disk, i} How to Handle the Floppy Disk, @ Write protection
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Il Floppy Disk Messages [FD.mg]

FO.mg= Copying: ##£##.#8# To FEHHH ##HK

This message is displayed during a file copy operation. 1t tells you that the first file of the message
is copied to the second file of the message. The message is equivalent to: "FD.mg= Copying:
Source_file To Destination __file"

FD.mg= Delete Operation Completed

The file delete operation is compieted, you can proceed to the next operation you want to execute.

FD.mg= Deleting: ##### . ##H¥

This message is displayed while the file, whose name is specified in the message, is being deleted
from the disk.

FD.mg= Disk Changed

You changed the disk inside the drive.

FD.mg= Disk Files > 100, invalid CATalogue Display

[Problem] .

This message is displayed when the disk inserted in the drive contains more than 100 file entries,
which the maximum number of file entries the RS211 can access on a disk. Therefore, the
catalogue display cannot correct.

[Solution]
You should partition the files on your disk between two disks, so that each disks will contain less
than 100 file entries.

FD.mg= Disk Initialization Compleied

The initialization procedure is completed. The disk is ready for use.

FD.mg= Disk Initialization in Progress

The disk is being initialized. Wait until the message "FD.mg= Disk Initialization Completed” is
displayed.
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FD.mg= Empty Disk!

This message is displayed when you try to access an empty disk (contains NO file).
You should delete this useless file entry.

FD.mg= file Copy Completed

The file copy operation is completed, you can proceed to the next operation you want to execute.

FD.mg= Loading: #####. HE#

This message is displayed while the file, whose name is specified in the message, is being loaded
from the disk to the R9211 memory.

FD.mg= Load operation Completed

The load operation is completed. You can proceed to the next operation you want to execute.

FD.mg= Overwrite ¥#### ###? Yes=EXECUTE No=Any key

[Prablem]
This message is displayed when the operation you have specified causes the file, whose name is
specified in the message, to be overwritten. :

{Solution]

if you actually want this file to be overwritten, press the

EXECUTE key, where xxxxx
X000

represents the operation you are trying to execute.
If you do not want the file to be overwritten press any other key.

fD.mg= Reading the Disk Status

The disk is analyzed, and the disk information are read. Thus the status of the disk can be known.
If the disk is not compatible, you will be told so by a specific message.

FD.mg= Save Operation Compieted

The specified was saved to the disk and this operation is completed. You can proceed to the next
operation you want to execute.

FD.mg= Saving: ####E #o¥

This message is displayed white the file, whose name is specified in the message, is being saved
onto the disk.
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FD.mg= System Compatible Disk

The disk is compatible with the RS211 analyzer. It has the correct specifications and it was
correctly initialized.

FO.mg= the Disk 1s FULL

[Problem]

This message is displayed when the disk is full. The disk capacity is exceeded. Remember that
the disk capacity is:
® 100 file entries

e 720KB (2DD)

* 1MB (2HD)

[Reference]
Chapter 15, 1. Qutline

FD.mg= the Disk is FULL, can't SAVE

[Problem]

This message is displayed when the disk is full, so that no more file can be saved onto
it. Remember that the disk capacity is:

e 100file entries

e 720KB (2DD)

e 1MB (2HD)

[Reference]
Chapter 15, 1. Qutline

FD.mg= the Disk is FULL, can't SAVE or COPY

[Problem] _

This message is displayed when the disk is full, so that no more file can be saved or copied onto
it.

Remember that the disk capacity is:

& 100file entries '

® 720KB (2DD)

e 1MB (2HD)

[Reference]
Chapter 15, 1. Qutline
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I GPib Errors [GP.er]

GP.er= {%s] Invalid: Check the PRESET menu

[Problem]
The command, whose name is specified in the message, cannot be executed because it does not

match the [[PRESET | menu settings. For example, if the [|MATH| menu is actually selected

under the [PRESET}lmenu ( PRESET|||:> MATH KEY{[C> MATH MENU ) you cannot

execute any function belonging to the Curve-Fit menu.

[Solution} )
Check the settings in the || PRESET || menu, and change them to match with what you want to do.

[Reference]
Chapter 9, 1. |[PRESET || KEY OPERATION

GP.er= [%s] Invalid on the Selected Data

[Problem}
You cannot execute the command, whose name is specified in the message, on the data which
are selected.

[Solution]
Check the data type versus the specified command, and correct the settings.

GP.er= [%s] Invalid= CH-A ANALOG

GP.er= [%s] Invalid= CH-A and B ANALOG

GP.er= [%s] Invaiid= CH-A and B DIGITAL

GP.er= [%s] Invalid= CH-A DIGITAL

GP.er= [4s] Invalid= CH-B ANALOG

GP.er= [%s] Invalid= CH-B DIGITAL

[Problem] )

With the input block status (for example CH-A ANALOG input), the command, whose name is
specified in the message, cannot be executed. These error messages are only displayed on the
version provided with the digital input functionality.

[Solution] ' -
Check the input block status versus the specified command and correct the settings.
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GP.er= [%s] Invalid= Incorrect Machine Type (2)

{Problem)]
The analyzer you are using is not a R9211A , B, C or F, and the command, whose name is
specified in the message, cannot be executed on it.

[Solution]
The only solution to your problem is to get the appropriate analyzer version .

GP.er= [%s] Invalid= Incorrect Machine Type (3)

[Problemn}
The analyzer you are using, is not provided with the functionality required by the command, whose
name is specified in the message. You cannot execute this command on this version.

{Solution]
The only solution to your problem is to get the appropriate analyzer version .

GP.er= [¥%s] Iavalid= Measurement Mode Mismatch

[Probiem]
The command, whose name is specified in the message, does not match the selected
measurement mode.

[Solution]
Check the measurement mode actually selected. Eventually, change to fit what you want to do.

GP.er= [%s] Invalid= No FDD Option

[Problem]
Though your analyzer is not equipped with a Fioppy Disk Drive (FDD), you tried to execute the
command, whose name is specified in the message, which is a floppy disk utility command.

[Solution]
You shouid consider the instailation of a floppy disk drive option on your analyzer.

GP.er= [%s] Invalid= No IO Board

[Problem)]
Although your analyzer is not equipped with an O Board, you tried to execute the command,
whose name is specified in the message, which is an O board related command.

[Solution]
You consider the installation of an /O board option on your analyzer.
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GP.er= [%s] Invalid= No 5G option

[Problern}
Although your analyzer is not equipped with a Signal Generation block (8G), you tried to execuie
the command, whose name is specified in the message, which is a signal generation related
command.

[Soiution]
You consider the installation of a signal generation block option on your analyzer.

GP.er= [%s] Invalid= Printer Error n %d

{Problem]
A printer error occurred. The printer error codes are:

e %d = 1 => "Printing"

e %d = 2 => "No Paper in the printer”

e %d = 3 => "Printer Head UP*

e %d = 4 => "The printer is not connected"

[Solution]

& %d = 1 = > Wait until job completion

e %d = 2 => Put some paper in the paper!

e %d = 3 = > Position the printer’s head down

® %d = 4 => Check whether the printer is correctly connected

GP.er= [%s] Invalid= SG ANALOG

GP.er= [%s] Invalid= SG DIGITAL

[Problem]

With the signal generation (SG) block status (for exampie SG ANALOG), the command, whose
name is specified in the message, cannot be executed. These error messages are only dispiayed
on the version provided with the digital input functionality.

[Solution]
Check the signal generation block status versus the specified command and correct the settings.
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B MarKer Errors [MK.er]

MK.er= invalid X MARKER: Match Marker and Waveform

[Problem]
@ The X MARKER utility you have selected cannot be applied on the type of waveform dlsplayed

@ While nc marker function is selected, you press the [|[MKR E:> MKR REE E:> "SELto
— OTHER

key.
[Solution] )
@ Check the X MARKER function you have selected and the type of data which are displayed, and
match one with the other.

@ Select a marker function before pressing the SEL 10 key
QOTHER
[Reference]
Chapter 10, 2. SEARCH MARKERS, |l Relationships between Search Makers and Waveform
Types

MK.er= No Marker Function Selected: Select Une

[Problem]
Even though no X MARKER function was selected, you pressed the |:'_> X MKR

) XMARKER ey,

DO ESTIM
[Solution]
Make sure that a X MARKER function is selected before pressing the XMARKER o
DO ESTIM

[Reference]
Chapter 10, 2. SEARCH MARKERS, Jil Operating the Search Markers
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B MarKer Messages [MK.mg]

MK.mg= Press X MARKER DO ESTIM !

This message is displayed when the selected marker you have selected is not an automatic

marker.
In such cases, it tells you to press the

marker estimation.

[Reference]

(o]

X MKR

E:> X MARKER key, to start the

_DOESTM_

Chapter 10, 2. SEARCH MARKERS, |} Operating the Search Markers
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B MaTh Errors [MT.er]

MT.er= Bad *** Qperand: Check!

[Problem]
The operation type, whose name is specified in the message (x+x) cannot be executed on the data
selected as operand.

[Solution]
The different operation types can be: .
EEE ... The operand must be
FFT ... .. ... XaorXb :
W oo Frequency Response Function (FRF) or spectrum
ROTATION ..... Sa, Sb or <Hab>
CEPSTRUM .... Power spectrum
LIFTERING ..... Cepstrum
FREQ SHFT .... Frequency Response Function (FRF) or spectrum
BANDPASS ..... Frequency Response Function (FRF) or spectrum
BANDSTOP ..... Frequency Response Function (FRF) or spectrum
OpnCls ........ Frequency Response Function (FRF)
CisOpn ........ Frequency Response Function (FRF)
EQUALIZE ..... Frequency Response Function (FRF)
SNR .......... Coherence Function
NOP .......... Coherence Function
COP .......... Coherence Function or Power spectrum
nCOP ......... Coherence Function or Power spectrum
[Reference]

Chapter 11, 1. MATHEMATICAL OPERATIONS, li Restrictions on the Mathemaﬁcal QOperations

MT.er= *** math Can't be executed: Operand$S Check

[Problem]
The operation, whose name is specified in the message (++x), cannot be executed because the
operands do not match. For example, when you try to add Gaa and Gab.

[Solution}
Check the operands types and choose operands of identical type.

[Reference]
Chapter 11, 1. MATHEMATICAL OPERATIONS, [l Restrictions on the Mathematical Operations
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MT.er= A *** OPERATOR Can't be Selected: Clear it

[Problem]

You cannot set any operation after a domain transformation. For example, if Xa being the operand,
you select "to FFT" as first operator, you cannot set a second operator, and if you do, the
message "MT.er= A 2nd OPERATOR Can't be selected: Clear it" will be displayed.

[Soiution)
You must clear the specified operator.

[Reference] -
Chapter 11, 1. MATHEMATICAL OPERATIONS, [l Restrictions on the Mathematical Operations

MT.er= Different f-RANGE Operands: Adjust Ranges

[Problem]
You tried to execute an operation on two operands which do not have the same frequency range.

[Solution]
Check the operand’s frequency ranges, and adjust them so that they are equivalent.

[Reference]
Chapter 11, 1. MATHEMATICAL OPERATIONS, il Restrictions on the Mathematical Operations

MT.er= Different Modes Qperands: Choose ONE Mode

{Problem]
You tried to execute an operation on two operands, which are one a <Hab > obtained through the
FRF mode, the other one a <Hab> obtained through the servo-mode.

[Solution]
Choose <Hab> data coming from the same one mode.

[Reference]
Chapter 11, 1. MATHEMATICAL OPERATIONS, [l Restrictions on the Mathematical Operations
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MT.er= Different Sizes Operands: Try Mew Settings

[Problem}

You tried to execute an operation on operands that do not have the same size. The number of
samples is not the same. For example, this message is displayed when you try to add a Xa
studied on 512 points and a Xa studied in 1024 points!

Note that this error message might hide another worse error. Indeed if you were trying to add a Xa
type waveform with the corresponding Sa type waveform, it is possible that this message will be
displayed, because the size is what will be tested first. Xa is studied on 512 points, Sa is
represented on 200 lines (real-part + imaginary part). : -

[Solution]
You should select the same number of points for both operands! To do this you must set the

SETUP [> RANGE| menu correctiy.

[Reference]
Chapter 11, 1. MATHEMATICAL OPERATIONS, [l Restrictions on the Mathematical Operations

MT.er= Different Sweeps Methods: Adjust Sweeps

{Problem)]
You tried to execute an operation on operands obtained in the servo mode with 2 different sweep
methods.

[Solution]
You should select data obtained with the same sweep method.

[Reference]
Chapter 11, 1. MATHEMATICAL OPERATIONS, i Restrictions on the Mathematical Operations

MT.er = Different X-axes Operands: Check Them

[Problem)]

The operands selected for the current operation do not have the same X axis. For example, this
message is displayed when you try to add together an autocorrelation function (Raa) and a tme
waveform (Xa), since the axes units are time for Xa and LAG for Raa.

[Solution]
You should check the operands and set the operation again with compatible operands.
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MT.er= fMATH Can t be Executed on Coherence Data

[Problem)
You tried to execute a fMATH operation on Coherence data.

[Solution]
There is no real solution. It is just not possible to execute any fMATH operation on coherence
data.

[Reference] .
Chapter 11, 1. MATHEMATICAL OPERATIONS, [l Restrictions on the Mathematical Operations

MT.er= Invalid IFFT Operand: Select Sa or Hab

[Problem]

You tried to apply the IFFT {Inverse Fast Fourier Transform) operation on an incompatible type
operand. For exampie, this message is displayed when you select IFFT as operator when the
operand is Gaal

[Solution]
The only compatible types are S5a or <Hab>

[Reference)
Chapter 11, 1. MATHEMATICAL OPERATIONS, JJ] Restrictions on the Mathematical Operations

MT.er= Invatid on Log-f Data: Choose Lin-f

{Problem)]
You tried to execute a domain transformation {to FFT) on some iogarithmic frequency data.

[Solution]
The operand of a domain {ransformation must be linear frequency data.

[Reference]
Chapter 11, 1. MATHEMATICAL OPERATIONS, ] Restrictions on the Mathematical Operations

MT.er= Invalid on Zoom Data: Set Zero-Start Mode

[Problem]
You tried to execute a domain transformation (FFT, IFFT) on zoom analysis data.

[Solution]
Select the zero-start analysis mode: cance! the zoom analysis mode.

[Reference]
Chapter 11, 1. MATHEMATICAL OPERATIONS, ] Restrictions on the Mathematical Operations
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MT.er= Invalid Operand: Choose another 1in-f SWEEP

[Problem]
You tried to execute a domain transformation (FFT, IFFT) on some data obtained in the servo
mode, with a linear frequency tabie.

[Solution]
You should select a linear sweep method other than a frequency table.

{Reference] ‘ }
Chapter 11, 1. MATHEMATICAL OPERATIONS, [l Restrictions on the Mathematical Operations

MT.er= No Computation Allowed on ORBITAL Data

[Problem}
You selected ORBITAL data as operand.

{Solution]
There is no solution: no operation is allowed on ORBITAL data.

[Reference]
Chapter 11, 1. MATHEMATICAL OPERATIONS, Jl Restrictions on the Mathematical Operations

MT.er= No Computation Allowed on T-F Data

[Problem]
You selected T-F analysis (Time-Frequency) data as operand.

[Solution]
There is no solution: no operation is allowed on T-F data.

[Reference]
Chapter 11, 1. MATHEMATICAL OPERATIONS, |l Restrictions on the Mathematical Operations
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MT.er= No Operand Selected: Select ONE

{Problem]
You forgot to select some data as operand!

[Solution]
You just have to select an operand. Remember that to select the first operand of an operation you

must select, with the |SEL| key, the screen where the desired data are displayed.

Then you must press the MATH SEL key and the OPERAND key. in the case of a second

oparand you must select the data with the |SEL| key before selecting the operator and once

boh have been selected, you must press the xxx OPRTR key (xxx standing for 1st or 2nd or
3rd depending on the operator you are setting.

[Reference]
Chapter 11, 2. BASIC PROCEDURES, i} Basic Operation Procedure(Example of "X +Y")

MT.er= No Operator Selected: Select ONE

[Problem)]
You forgot to select an operator.

[Solution]

Select the desired operator. You must press the operation key, then you must press the
xxx OPRTR key.

[Reference]
Chapter 11, 2. BASIC PROCEDURES, Jll Basic Operation Procedure(Example of "X+Y")

MT.er= On Correlation: No tMATH op. but CMP CNJ

[Problem]
You tried to execute a forbidden tMATH operation on Correlation data.

[Solution]
The only allowed tMATH operation on Correlation data is the COMPLEX CONJUGATE operation

COMPLEX

key).
CONJUGATE

[Reference]
Chapter 11, 1. MATHEMATICAL OPERATIONS, [l Restrictions on the Mathematical Operations
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MT.er= Operand can't be MATH resuit: Check Operand

[Problem]
You tried to execute an operation on a MATH operation result.

[Solution]

You cannot select a MATH operation result as an operand. To bypass this problem, you should
use the combination operation feature of this analyzer. That is to say that instead of specifying
one operation, getting the result and executing a new operation on the result, you are going to
specify both operations at the same time, once as 1st OPERATOR, the other as 2nd OPERATCR.
Note however that there are limits to this feature. -

[Reference]
Chapter 11, 1. MATHEMATICAL. OPERATIONS, I Restrictions on the Mathematical Operations

MT.er= Operand Type Invalid for this Operation

[Problem]
The operand type you specified for this operation is not allowed.

[Solution]
Check the operand type and make sure it matches the operation type.

[Reference] '
Chapter 11, 1. MATHEMATICAL OPERATIONS, [l Restrictions on the Mathematical Operations

MT.er= Too Many Lines {Points): Try a New Size

[Problem]
The operand you have selected is too large for a MATH operation.

[Solution]
The maximum operand size is 1024 samples (— 400 compiex spectrum lines).

[Reference]
Chapter 11, 1. MATHEMATICAL OPERATIONS, [l Restrictions on the Mathemataical Operations
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MT.er= TR MATH Can’t be Executed: Set Lin-f

{Problem] '
You tried to apply a TR MATH utility (smoothing, trend removing) on non-inear frequency
resolution data.

[Solution]
Set the frequency resolution to lin-f:

press the following key sequence: E> RANGE l:> f RESOLN |:> LIN f

[Reference]
Chapter 11, 1. MATHEMATICAL OPERATIONS, i} Restrictions on the Mathematical Operations

MT.er= Window Error: Select Rect, Hanning, Minimum

[Probiem]
You tried to execute an IFFT on data for which a window other than the Rectangular, the Hanning
or the minimum window is selected.

[Solution]
Select one of the aliowed windows : RECT (Rectangular), HANNING, or MINIMUM.
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H MaTh MessaGes [MT.mg]

MT.mg= Calculate by Exchanging Upper f and Lower f

In the menu, (BANDPASS, BANDSTOP, jw =), you set a larger value for the Lower

Frequency than for the Upper Frequency. Since such a setting makes no sense, the actual
computation is performed considering that the value you set as upper frequency is in fact the lower
frequency value, and reciprocally. This exchange is not mirrored on the frequency menu, thus if
you look at this menu again, you will not see any settings modification. This message is displayed
because you might not want such an exchange to happen, and you had better check back your
settings. Particularly, do not mistake the kHz, Hz and mHz keys.

MT.mg= Real Time Math Process Interruption !

Because you press one of the keys that interrupts the real time math process, this process was
interrupted. It will start again, in the new conditions you are about to set, when you will press the

DO MATH key. To definitely stop it, you must switch the REAL TIME key (in the {IMATH

ON/OFF

menu).
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B PlLot Errors [PL.er]

PL.er= No Plotter is availabiel

{Problem]
No piotter is available: either no plotter is connected to the analyzer, or the connected plotter is
switched off.

[Solution]

Connect the platter and switch it on.

[Reference] )
Chapter 16, 2. How To Use A Plotter, [ll Connectable Plotters and Connection Method
Chapter 16, 3. How To Use A Video Printer, [ll Video Printer Connection Method

PL.er= Plotting Process Abmormally Completed!

[Problem] _
The currently running plotting process was abnormally terminated. Perhaps the power was
shutdown during plotting.

[Solution]
Check the piotter condition and try to piot again.
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Bl PLot Messages [PL.mg]

PL.mg= Plotting (List Display}

This message is displayed when a list display is being plotted.

PL.mg= Plotting: Wait a moment Please

[Problem]

This message is displayed when:

@ You press a forbidden key while the plotter is busy. -
@ You try to open the alphabetical window while the plotter is busy.

[Solution]
You just have to wait until completion of the plotting process.

PL.mg= Press once more the COPY key: 3D Displayl

[Problemn] _
This message tells you to press a second time the|| COPY || key to start a hard-copy of a

tridimensional display (3D display).

[Reference]
Chapter 16, 2. How To Use A Plotter, i Precautions, @ How to plot 3-dimensionai graphs
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Recall & Save Errors [RS.er]

RS.er= Can't Save POLAR data: Change Coordinates

[Probtem]
POLAR data cannot be saved to the analyzer memory. It includes ORBITAL data, NYQUIST
diagram data, Cole-Cole diagram data---.

[Solution]

You should change the displayed data, in the | INST VIEW Jmenu (for ORBITAL), or in the

COORD [menu (for the other types).

[Reference]
About Memory Save and Recalk

Chapter 9, 4.{| VIEW [KEY OPERATION, fll How to Display Various Data, @ Saving and

retrieving data

RS.er= MATH results can't be saved <in Memory

[Problem]
You cannot save math operations. results into the analyzer memory.

{Solution]
There is-no solution. You just cannot do it!

RS.er= No Data to be Recalled: Use DATA SAVE X

[Problem]
Although no data have been saved into the analyzer memory number X, you tried to recalt some
data from this memory. ‘

[Solution}]

L . . . . DATA
Try again, without forgetting to save the desired data in the memory with the SAVE X key.
[Reference]

About Memory Save and Recall:

Chapter 8, 4. | VIEW [ KEY OPERATION, Jji§ How to Display Various Data, @ Saving and

retrieving data
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RS.er= No Servo Option: Data Loaded as WAVEFORM

[Problem]
You tried to load Servo Data from the disk, on an analyzer not provided with the servo option.

Such data cannot be loaded as such. Thus, these data are loaded and displayed in the waveform
mode.

[Reference]
Chapter 15, 2. How To Use A Floppy Disk, @ Data Compatibility between Models

RS.er= No Zoom Option: Data Loaded as Zero-Start

{Problem]
You tried to load Zoom Data from the disk, on an analyzer not provided with the zoom option.

[Solution]

Such data cannot be loaded as such. Thus, these data are loaded and displayed in the zero-start
mode (non-zoom mode).

[Reference]
Chapter 15, 2. How To Use A Floppy Disk, [l Data Compatibility between Models

RS.er= ORBITAL data RECALL: Only on 1st SEL screen

[Problem]

You tried to recall from the analyzer memory some orbital data, on a screen other than the first
screen.

[Solution} _
Orbital data can only be recalled on the 1st screen. Thus, make sure that the 1st screen is
selected before recalling orbital data from the memory.

RS.er= Servo Data Can't Be Loaded on this. Version

[Problem]}

Although, the analyzer you are actually using is not provided with servo-mode features, you
attempted to recall some servo mode data from the disk.

[Solution]

There is no real solution. These servo mode data can only be recovered from a version provided
with the servo mode feature.

[Reference]
Chapter 15, 2. How To Use A Floppy Disk, ll Data Compatibility between Models
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RS.er= Such Data Can't be Saved on Bisk!

[Problem]
You tried to save unaliowed data on the disk.

[Solution]
Check the type of the data you wish to save on disk. And make sure this type can be saved on the
disk.

[Reference] .
Chapter 15, 2. How To Use Floppy Disk, Jll MEAS File(Data File/View File) + JJj Table File{R9211
Only)

RS.er= Zoom Data Can't Be Loaded on this Version

[Problem] .
Although, the analyzer you are actually using is not provided with zoom features, you attempted to
recall some zoom data from the disk.

[Solution]
There is no real solution. These zoom data can only be recovered from a version provided with
the zoom feature.

[Reference]
Chapter 15, 2. How To Use A Floppy Disk, il Data Compatibility between Models




A-63

4. ERROR MESSAGES

B Recall & Save Messages [RS.mg]

RS.mg= Damaged File: Changed to Waveform Display

This message is displayed when a damaged is accessed {load). In such a case, the valid portion
of the file is read from the disk, and displayed in the WAVEFORM format by default.

PL.er= Plotting Process Abnormally Completed!

This message is displayed to indicate you the completion of the data saving to memory operation.
The memory number is also indicated in the message.
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Bl SetUp Errors [SU.er]

SU.er= Invalid DECADE (frequency<i0mHz)!

[Problem]
Because of a decade or of a frequency modification, the smaller studied frequency became smaller
than the smallest allowed frequency {= 10mHz).

[Solution]

Check your frequency and decade settings.

[Reference]

Chapter 5, 3. Toward Better Measurement, I} Setting the Frequency Range and the Resolution of
the Measurement

SU.er= Invalid Input Signal: Make a New Input

[Problem}
The signal acquisition which was just performed, is invalid and cannot be trusted.

[Solution]

This error usually occurs at the beginning of an acquisition phase, and is not very dangerous. You
have 1o be aware that the signal for which the message was displayed is not correct. The following
acquisition shoutd correct.

SU.er= Log/Oct f Invalid: Set Lin f

[Probiem)]
You cannot select a logarithmic nor an octave frequency resolution on such data.

[Solution]
You may only choose the linear frequency resolution.

Sl.er= Lower Limit Exceeded: Check Settings

[Problem]

in one of the Y softmenus accessed by the'-‘ SETUP || key, the value you have set exceeds the

1 ——]

lower limit for the considered parameter. For example, you tried to set the SAMPLE number to

less than 64.

[Solution]
Check your setting.
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SU.er= No ICH DELAY on 1 Channel: ACTIVE CH= CHASB

[Problem]
You selected the Interchannel delay (ICH DELAY) functionality, but only one channel is active so
that an interchannel delay is meaningless.

[Solution}
Make both channels active.

[Reference]
About Interchannel delay: .

Chapter 9, 3. ||SETUP IKEY OPERATION, il Setting of the Interchannel Delay

-

SU.er= SENS=AUTC: Select MANUAL if SAMPL CLK= EXT

[Probiem] —
SAMPL CLK

You tried to select the external sampling clock mode ( INTIES

}, while the sensitivity setting

is on automatic.

[Solution]
You should change the sensitivity mode to MANUAL.

SU.er= SAMPL CLK=EXT => Operation Invatlid

{Problem]

Because the sampling clock is external, the operation you just attempted is forbidden. For
example:

(D You cannot execute a zoom analysis.

@ The sensitivity mode cannot be automatic.

[Solution]
You could choose the internal sampling ciock.

SU.er= Upper Limit Exceeded: Check Settings

[Problem]

In one of the Y softmenus accessed by the [[SETUP| key, the value you have set exceeds the

upper limit for the considered parameter. For example, you tried to set the SAMPLE number 10

more than 8192.

[Solution]
Check your setting.
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B SetUp Messages [SU.mg]

SU.mg= Condition Already Selected

This message is displayed when you are attempting to set a condition that is already selected.

SU.mg= Conflict: SINGLE channel => ICH DELAY OFF

This message is displayed to warn you that because you selected a single channel mode, the
interchanne! delay functionality is automatically cancelled. -

SU.mg= Digital Imput: SENS is set to MANUAL

[Probiem]
The automatic sensitivity function cannot be used on digital input. Thus, the analyzer automatically
selected the MANUAL SENSitivity mode when you chose a digital input.

[Reference]
About Digital Input/Output:
Chapter 14

SU.mg= FREE RUN must be selected

For one of the following reasons the free run mode must be selected:

I 1

IN
@ You selected the calibration mode ( JMODE |:> CAL |_'_> gC (éfi ).

@ You modified the measurement mode ( [MODE |:> MEAS| )-

@ You changed the setting of one of the following menus:

e ['SETUP [f) RANGE

e [seTUP [:> SENS

e [SETUP |:'> INPUT

To select the free run option, press the following key sequence:

sETUP > [ARMHLD C> TFREE RUN
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SU.mg= SENS{itivity is changed from AUTO to MAN!

This message tell you that the sensitivi SETUP SENS | menu) has automatically
ty 1

been changed from automatic mode to manual mode.

SU.mg= SENS=AUTQ Invalid

{Problem]

For one of the following reasons you cannot use the automatic sensntw:ty mode of the analyzer:
@ The frequency range is smaller than 2Hz.

@ You are doing a zoom analysis.

@ The frequency resoclution is logarithmic or octave.

[Solution]
Choose the manual sensitivity mode of the analyzer or cancel the forbidding measurement
condition.

SU.mg= Zooming => Force/Resp. To HANNING

This message tells you that, because the zooming function is started, the force/response window
cannot be used. Thus the window is automatically changed from force/response to Hanning.
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B Time-Frequency Errors [TF.er]

TF.er= Data Freqg. Outside f Domain: Check Settings

[Problem]
The TF analysis frequency of the just recalled data is outside the analysis frequency domain.

[Solution] i
Check the settings and correct them so that the data frequency is inside the analysis frequency
domain.

TF.er= Invalid Change if INST t-f ON: Set it OFF

[Problem] _
You tried to change one of the following parameters, while the INST t-f mode is ON:

® [ seTup [> T-F r_{)ﬁrﬁ?

e [seTur] C> || > wMODE

[Solution]

You should first set INST t-f to OFF, then you can change the -RANGE and i-f MODE parameters.

1

] INST t-f
Remember that to set INST t-f OFF you only have to toggle the |[SETUP E> T-F E> Ori’-lC-J!t:F

key.

[Reference]

Chapter 8, 3. || SETUP [ KEY OPERATION, [l T-F Analysis setup

TF.er= Log/0Oct f Invalid: Set Lin f

[Problem]
With the settings you have made, logarithmic and octave frequency resolution are not allowed.

[Solution]
You should sefect the linear frequency resolution (lin-f).

[Reference]

Chapter 9, 3. [SETUP {{KEY OPERATION, [l T-F Analysis setup
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TF,er= NON-Active Channel: Activate Both Channels

[Problem) :
You tried to perform a Time-Frequency (T-F) analysis on a non-active channel. For example, if
channel A only is active, you cannot perform a T-F analysis on channel B.

[Solution}
Activate both channels: press the following key sequence:

ACTIVE CH —_—
ETUP H-A&B
SETUP| Cy|Func| Oy > CHA&

[Reference]

Chapter 9, 3. i SETUP |[KEY CPERATION, [l T-F Analysis setup

TE.er= TF running: STOP key then set INST t-f OFF

[Problem]
This message is displayed in the following conditions: in the T-F mode, the INST t-f functionality

being ON, you start a measurement by pressing the | STAF{T1 key. Then, and here comes the

error, you try to switch off the INST t-f functionality, even though the t-f analysis is still running.

[Solution]

You must stop the t-f analysis, by pressing the lsToP/C 'key, and only then can you toggle off

the
QON/OFF

[Reference]

Chapter 9, 3. [SETUP ||KEY OPERATION, B 7-F Analysis setup
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B Time-Frequency Messages [TF.mg]

TF.mg= A1l Changes Ignored: TF data in 3D Dispiay

This message is displayed when you attempt to modify the settings of the VIEWJl |:l’> INST VIEW

menu while the display is tridimensional and the measurement mode is the T-F mode.

TF.mg= Conflict: DATA VIEW ON => INST t-f OFF

This message tells you that because you switch on the DATA VIEW mode the INST t-f mode is
automatically switched off. These two modes are in contlict.

TF.mg= Conflict: INST t-f ON => DAYA VIEW OFF

This message telis you that because you switch on the INST t-f mode the DATA VIEW mode is
automatically switched off. These two modes are in conflict.

B Welcome Errors [WL.er]

WL.er= Self Test -> Memory Error

[Problem]
This message warns you that a memory error was detected during the self test operation.

[Reference]
Chapter 3, 2. After Turning the Power ON

WL.er= System Error => DEFAULT Settings

[Problem]
This message tells you that a system error has occur when the power was switched on, and that
the default settings were consequently selected.

[Reference]
Chapter 3, 2. After Turning the Power ON
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[l Welcome Messages [WL.mg]

WL.mg: Option Change

[Problem}

This message reminds you that the option for which this message is displayed was recently
changed.

[Reference]
Chapter 3, 2. After Turing the Power ON

WL.mg= Default Configuration

[Problem]
This message is displayed on the first display of the analyzer, after power on, when you press the

PRESET || key.

[Reference]
Chapter 3, 2. After Turning the Power ON

Il Miscellaneous Errors [XX.er]

XX.er= Didn't Exit the LABEL Menu: Press DONE

[Probiem]

You pressed a key which does not belong to the LABEL edition menu, although you did not exit
the label menu.

Note that the term "label menu* includes:

® the LABEL menu

e the UNIT-LABEL menu

e the FLOPPY-File Name menu

[Solution]
You must explicitly specify that you exit the LABEL menu, by pressing the || MODE E> LABEL

E> DONE key, before proceeding to some other tasks.

[Reference]

Chapter 9, 2. |MODE| KEY OPERATION, [l Label, (4)Label Validation
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%X.er= FATAL ERROR: Switch the Power OFF then ON

[Problem)]
A device driver error occurred, and cannot be recovered.

[Solution]
You should switch the power off then on again.

XX.er= LABEL Maximum Size Reached: Exit({DONE)

[Problem}

The labels have a certain size limit depending on their nature. If you reach this limit and try to

input new characters nonetheless, this message will be displayed.

[Solution]

You should either accept the label you have just entered, and exit the label menu by pressing the

DONE key, or change it so that it satisfies you, always bearing in mind that the size is limited.

XX.er= Invalid for Zoom analysis: set ZOOM off

[Problem]

For on of the following reasons, the zoom analysis is not valid anymore:
SAMPL CLK

You have tried to select an external sampling ciock .
@ You have ti pirg Cntea

@ You have tried to modify a setting such the lines number or the measurement function.
@ You have tried to switch the filter off.

[Solution]
You should cancel the zoom analysis mode and switch on the zero start analysis mode.

[Reference]
Chapter 7, 3. Toward Better Measurement, Jll Zoom

XX.er= Invalid Key!

This message indicates that the key you have just pressed is invalid in the actual measurement

conditions.
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XX.er= NON-Active Channel: Activate it

{Problem]
You tried to modify the setting on a non-active channel. These settings can be:

o ] &> “aone

e [vPur] & ien

o [ ] © ouen | ]
o 0] © ovors

o ™ ] &, oworr

e [NPUT | —;Ei—

o 6] © "y

[Solution]

You should activate the channe! of which you are trying to modify the setting.
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Miscellaneous Messages  [XX.mg]

XX.mg= Averaging Process not yet Completed: Wait

This message is displayed when, although the averaging process is not completed, you try to
execute one of the following modifications:

{1} During a simple average process:

INST t-f

ORYOFF

@ You tried to modify either the || MODE | or ||SETUP [ menus setting.

@ You tried to toggle

{2) During a curve-fit process:

@ You pressed the CREATE key to start a new curve-fit process.
FIT

{3) During a serve mode measurement:

@ You tried to modify the || SETUP [:> RANGE | menu setting.

@ You tried to modify the | MODE || or i SETUP [imenu setting.

=

You should wait for the averaging process to be completed.

XX.mg= Avg Already started: START ignored!

This message is displayed when you press the [ START |l key (a second time) while an averaging

process is being executed. The second|] START | key pressing will be ignored.

XX.mg= LABEL Limits Exceeded!

This message is displayed when you try to go beyond the LABEL limits with the L >{softkey and

the <:] softkey.

iX.mg= Select a Character and press the ENT key

[Problem]
This message is disp.iayed when the alphabetical window is being used.

[Solution]
it indicates how to proceed: you must select a character within the window and press the

ENT || key to transfer it to the text you are editing.
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XX.mg= Selection IGNORED!

This message tells you that the selection you just made, being, for some reasons, invalid, is
ignored.

XX.mg= This Key is NOT AVAILABLE on this version

This message is displayed when you tried to use a functionality which is not available on the
analyzer you are using. The version of your analyzer is not provided with these features.

XX.mg= Wait a moment, Please!l

This message is displayed when you do not wait long enough between two seiltings. The former
selection has not yet been updated.

XX.mg= Zoom mode is switched OFF

For some reasons the Zoom mode is automatically switched OFF. it happens when you change
the measurement mode.
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IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

PLEASE READ CAREFULLY:: This is an important notice for the software defined herein. Computer programs
including any additions, modifications and updates thereof, operation manuals, and related materials provided by
ADVANTEST (hereafter referred to as "SOFTWARE"), included in or used with hardware produccd by
ADVANTEST (hereafter referred to as "PRODUCTS").

SOFTWARE License

All rights in and to the SOFTWARE (including, but not limited to, copyright) shall be and remain vested in
ADVANTEST. ADVANTEST hereby grants you a license to use the SOFTWARE only on or with ADVANTEST
PRODUCTS.

Restrictions

(1) Youmay not use the SOFTWARE for any purpose other than for the use of the PRODUCTS.

{2) You may not copy, modify, or change, all or any part of, the SOFTWARE without permission from
ADVANTEST.

{3) You may not reverse engineer, de-compile, or disassemble, all or any part of, the SOFTWARE.

Liability
ADVANTEST shall have no liability (1) for any PRODUCT failures, which may arise out of any misuse
{misuse 13 deemed to be use of the SOFTWARE for purposes other than it’s intended use) of the SOFTWARE.

{2) For any dispute between you and any third party for any rcason whatsoever including, but not limited to,

infringement of intellectual property rights.
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1.

2.

3.

4.

LIMITED WARRANTY

Unless otherwise specifically agreed by Seller and Purchaser in writing, ADVANTEST will warrant to the
Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will
be free from defects in material and workmanship and shall conform to the specifications sct forth in this
Operation Manual.

The warranty period for the Product (the "Warranty Period™) will be a period of one year commencing on the
delivery date of the Product.

If the Product is found to be defective during the Warranty Period, ADVANTEST will, at its option and in its
sole and absolute discretion, either (a) repair the defective Product or part or component thereof or (b) replace
the defective Product or part or component thereof, in cither case at ADVANTEST s sole cost and expensc.

This limited warranty will not apply to defeets or damage to the Product or any part or component thercof
resulting from any of the following:

(a) any modifications, maintenance or repairs other than modifications, maintenance or repatrs (i) performed
by ADVANTEST or (i1) specifically recommended or authorized by ADVANTEST and performed in
accordance with ADVANTEST s instructions;

(b) any improper or inadequate handling, carriage or storage of the Product by the Purchascer or any third
party (other than ADVANTEST or its agents);

(¢) use of the Product under operating conditions or environments different than those specified in the
Operation Manual or recommended by ADVANTEST, including, without limitation, (i) instances where
the Product has been subjocted to physical stress or electrical voltage exceeding the permissible range and
(11} instances where the corrosion of electrical circuits or other deterioration was accelerated by exposure
to corrosive gases or dusty environments;

{d) use of the Product in connection with software, interfaces, products or parts other than software,
interfaces, products or parts supplied or recommended by ADVANTEST;

(c) thc occurrcnee of an cvent of force majeure, including, without limitation, fire, explosion, geological
change, storm, flood, earthquake, tidal wave, lightning or act of war; or

(f) any negligent act or omission of the Purchascr or any third party other than ADVANTEST.

. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY EXPRESSLY

DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS
OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A} ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND (B) ANY
WARRANTY OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR
USEFULNESS OF ANY TECHNOLOGY OR ANY INVENTION.

. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF

THE PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TO THE PRODUCT.

7. ADVANTEST WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT,

INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, INCLUDING,
WITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND
ALL CIRCUMSTANCES, EVEN IF ADVANTEST HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES AND WHETHER ARISING OUT OF BREACH OF CONTRACT,
WARRANTY, TORT (INCLUDING, WITHOUT LIMITATION, NEGLIGENCE), STRICT
LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE.



CUSTOMER SERVICE DESCRIPTION

In order to maintain safe and trouble-free operation of the Product and to prevent the incurrence of unnecessary
costs and expenses, ADVANTEST recommends a regular preventive maintenance program under its maintenance
agreement.

ADVANTEST s maintcnance agreccment provides the Purchascr on-site and off-sitc maintcnance, parts,
maintenance machinery, regular inspections, and telephone support and will last 2 maximum of ten years from
the date the delivery of the Product. For specific details of the services provided under the maintenance
agrcement, pleasc contact the nearest ADVANTEST office listed at the end of this Operation Manual or
ADVANTEST's sales representatives.

Some of the components and parts of this Product have a limited operating life (such as, clectrical and
mechanical parts, fan motors, unit power supply, etc.). Accordingly, these components and parts will have to be
replaced on a periodic basis. If the operating life of a component or part has expired and such component or part
has not been replaced, there is a possibility that the Product will not perform properly.  Additionally, if the
operating life of a component or part has expired and continued use of such component or part damages the
Product, the Product may not be repairable. Please contact the nearest ADVANTEST office listed at the end of
this Operation Manual or ADVANTEST’s sales representatives to determine the operating life of a specific
component or part, as the operating life may vary depending on various factors such as operating condition and
usage environment.

CLAIM FOR DAMAGE IN SHIPMENT TO ORIGINAL BUYER

The product should be thoroughly inspected immediately upon original delivery to buyer. All material in the
container should be checked against the enclosed packing list or the instruction manual alternatively.
ADVANTEST will not be responsible for shortage unless notificd immediatcly.

If the product is damaged in any way, a claim should be filed by the buyer with carrier immediately. (To
obtain a quotation to repair shipment damage, contact ADVANTEST or the local supplier.) Final claim and
negotiations with the carricr must be completed by buyer.



SALES & SUPPORT OFFICES

Advantest America, Inc.(North America)
New Jersey Office
258 Fernwood Avenue Edison, NJ 08837, US.A.
Phone: +1-732-346-2600 Facsimile: +1-732-346-2610

Advantest Taiwan Ine. (Taiwan)
No.l Alley 17, Lane 62, Chung-Ho Street,
Chu-Pei, Hsin-Chu Hsien, Taiwan R.O.C. 302
Phonc: +886-3-3532111 Facsimile: +886-3-5541168

Advantest (Singapore) Pte. Ltd. (Singapore)
438A Alcexandra Road, #08-03/06
Alexandra Technopark Singapore 119967
Phone: +65-6274-3100 Facsimile: +65-6274-4055

Advantest Korea Co., Ltd. (Korea)
22BF, Kyobo KangNam Tower, 1303-22,
Scocho-Dong, Scocho-Ku, Scoul #137-070, Korea
Phone: +82-2-532-7071 Facsimile: +82-2-532-7132

Advantest (Suzhou) Co., Ltd. (China)

Shanghai Branch Office
5F, No.46 Section Factory Building, No.555 Gui Ping Road,
Caohejing, Hi-Tech Arca, Shanghai, China 200233
Phone: +86-21-6483-2725 Facsimile: +86-21-6485-2726

Beijing Branch Office
406/F, Ying Building, Quantum Plaza, No. 23 Zhi Chun Road,
Hai Dian District, Betjing, China 100083
Phone: +86-10-8235-3377 Facsimile: +86-10-8235-6717

ROHDE & SCHWARZ Europe GmbH (Europe)
Miihldorfstrale 15
D-81671 Miinchen, Germany
(P.0.B. 80 14 60
D-81614 Miinchen, Germany)
Phonc: +49-89-4129-13711
Facsimile:+49-89-4129-13723

Technology Support on the Leading Edge

JADVANTEST.

ADVANTEST CORPORATION

Shin-Marunouchi Center Building, 1-6-2 Marunouchi, Chiyoda-ku, Tokyo 100-0005, Japan
Tel: +81-3-3214-7500





