ADVANTEST

ADVANTEST CORPORATION

R9211B/C
FFT Servo Analyzer

Operation Manual

MANUAL NUMBER FOE-8335023D01

(© 1989 ADVANTEST CORPORATION
All rights reserved.

First printing July 28, 1989
Printed in Japan







No. ESIO0

Safety Summary

To ensure thorough understanding of all functions and to ensure efficient use of this instrument, please read the
manual carclully belore using. Nole that Advantest bears absolutely no responsibility [or the result of operations
caused due to incorrect or inappropriate use of this instrument.

If the equipment is used in a manner not specified by Advantest, the protection provided by the equipment may
be impaired.
* Warning Labels
Warning labels are applied to Advantest products in locations where specitic 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 ncarest Advantest dealer. Qur address
and phone number are listed at the end of this manual.

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

DANGER: Indicates an imminently hazardous situation which will result in death or serious
personal injury.

WARNING: Indicalcs a polentially hazardous situation which will result in death or serious
personal injury.

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

* Basic Precautions

Pleasc observe the following precaulions o prevent [ire, burn, electric shock, and personal inju-
ry.

*  Use a power cable rated for the voltage in question, Be sure however to use a power cable
conforming to safety standards of your nation when using a product overseas.

*  When inserting the plug into the clectrical outlet, first turn the power swilch OFF and then
insert the plug as far as it will go.

«  When removing the plug from the electrical outlet, first 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
arc dry al this time.

* Belore wrning on the power, be sure o check that the supply vollage malches the vollage
requirements of the instrument,

* Connect the power cable to a power outlet that is connected to a protected ground terminal.
Grounding will be defleated il you usc an extension cord which does not include a protected
ground terminal,

*  Be sure to use fuses rated for the voltage 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 llower pots or other containers containing liquid such as chemicals near this
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Salety Summary

product.

*  When the product has ventilation outlets, do not stick or drop metal or casily flammable ob-
jects into the ventilation outlets.

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

*  When connectling the product o peripheral equipment, turn the power ofl.

* Caution Symbols Used Within this Manual

Symbols indicating items requiring caution which are used in this manual are shown below to-
gether with their meaning.

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

WARNING: Indicalcs an item relating (o personal salctly or health.

CAUTION: Indicates an item relating to possible damage to the product or instrument or relat-
ing to a restriction on operation.

¢ Safety Marks on the Product

The following salety marks can be found on Advantest products.

& - ATTENTION - Refer (o manual.
@ : Protective ground (garth) terminal,
% . DANGER - High voltage.

&: CAUTION - Risk of electric shock.

* Replacing Parts with Limited Life

Safety-2

The following parts used in the instrument are main parts with limited Iile.

Replace the parts listed below before their expected lifespan has expired to maintain the perfor-
mance and function of the instrument.

Nole that the estimated lilespan lor the parts listed below may be shortened by lactors such as
the environment where the instrument is stored or used, and how often the instrument is used.
The parts inside are not user-replaceable. For a part replacement, please contact the Advantest
sales office lor servicing.

Each product may use parts with limited lite.
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 Life

Parl name Lifle
Unit power supply 3 years
Fan motor 5 years
Electrolytic capacitor 3 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 lurned on.
Reading or writing data in the hard disk unit is performed with the memory disk turning at a
high speed. It is a very delicate process.

Store and operate the products under the following environmental conditions.
An arca with no sudden (emperature changes.

An area away from shock or vibrations.

An area free from moisture, dirt, or dust.

An arca away from magncets or an instrument which gencrales a magnetic [ield.

Make back-ups ol 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
guaranlee [or any loss of data.

¢ Precautions when Disposing of this Instrument

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

Harmf(ul substances: (1)} PCB (polycarbon biphenyl)

(2) Mercury

(3) Ni-Cd (nickel cadmium}

(4} Other
[tems possessing cyan, organic phosphorous and hexadic chromium
and items which may leak cadmium or arsenic {excluding lead in sol-
der).

Example: [luorescent wibes, batlerics
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Environmental Conditions

This instrument should be only be used in an area which satisfies the following conditions:
« An area free from corrosive gas
« An area away from direct sunlight
« A dust-free area
« An area free from vibrations

« Aliitude of up to 2000 m

Direct sunlighLO
=% «_,‘gv "

&
C Corrosive
X

e N e VT P U N P}

Vibration

Figure-1 Environmental Conditions

*  Operaling position

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

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

The air vents on the case must be un-
hlocked.

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

Front

Figure-2 Operating Position

« Storage position

Front This instrument should be stored in a horizontal
position.

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

-Ensure the instrument is stable.
-Pay special attention not to fall.

Figure-3 Storage Position

+ The classilication of the transient over-voltage, which exists typically in the main power supply, and
the pollution degree is defined by TEC61010-1 and described below,
Impulse withstand voltage (over-voltage) category 1T defined by TEC60364-4-443

Pollution Degree 2
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Types of Power Cable

Replace any references to the power cable type, according to the following table, with the appropriate power cable
type [or your country.

. . Rating, color Model number
Plug configuration Standards and Tength (Option number)
PSE: Japan 125 Vat7A Straight:  A01402
Black
Elcctrical Appliance and 2mi6 ) Angled: A01412
Material Safety Law
UL: United States of America 125Vat7A Straight:  A01403
Black (Option 93}
' CSA: Canada 2 m (6 ft) Angled: AO1413
CEE: Europe 250 Vat6 A Straight:  A01404
DEMKO: Denmark Gray (Option 96}
NEMKC(:  Norway 2m (6 1) Angled: A01414
VDE; Germany
KEMA: The Netherlands
CEBEC:  Belgium
OVE: Austria
FIMKQO:  Finland
SEMKO: Sweden
SEV: Switzerland 250 Vato A Straight;  A01405
Gray (Option 97}
2m(6 1) Angled: A01415
SAA: Australia, New Zealand 250 Vato A Straight:  A01406
Gray (Option 98}
2m (6 11) Angled: -
BS: United Kingdom 250 Vat6 A Straight:  A01407
Black (Option 99}
@:@] 2 m (6 ft) Angled: AN417
M
CCC:China 250 Vat 10 A Straight:  A114009
Black (Option 94}
2m (6 11) Angled: A114109
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No. ECAQ1

Table of Power Cable Options

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

Order power cable options by Model number.

. Rating, color Model number
Plug configuration Standards and Tength (Option number)
1 JIS: Japan 125Vat7A Straight:  A01402
Black
Law on Electrical Appliances 2m (6 ft) Angled:  A01412
2 UL: United States of America 125Vat7 A Straight:  A01403
Biack (Option 93)
CSA: Canada 2 m {6 ft) Angled: A01413
3 CEE: Europe 250 Vatb6 A Straight:  A01404
DEMKO: Denmark Gray {Option 96)
NEMKO: Norway 2 m (6 ft) Angled: A01414
VDE: Germany
KEMA: The Netherlands
CEBEC: Belgium
OVE: Austria
FIMKO:  Finland
SEMKO: Sweden
4 SEV: Switzerland 250 Vatg A Straight:  AG1405
Gray (Option 97)
2 m (6 ft) Angled:  A01415
5 SAA: Australia, New Zealand 250Vat6 A Straight:  A01406
Gray {Option 98)
2 m (6 ft) Angled:  -—-eeee-
6 BS: United Kingdom 250V at6 A Straight:  A01407
Black (Option 99}
2m (6 ft) Angled: A01417
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@ Symbolic Notation of the Diff_ereht 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 panel keys are represenied by their name enclosed in a double
ledged box.

Example: ||SETUP

But a numeric key is only underlined.
Example: 10 means "Sequentially press the D:]and @keys"
Symbolic Notation of Soft Keys

h VE |
ijjmm} A Y soft key is symbolized
ﬁ-.-g | by its name overtined and
= underiined.
g = g Example: FREQ RNG
gyt 100kHz
P —1—1—1—I——i— iy
— A
T

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( = ).

Example: SETUP "@D RANGE EDFRI?Q RANG

M Notation of Model Names

R9211: Represents the R8211B and R8211C.
R9211B: Represents the R9211B only.
RS211C: Represents the R9211C 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 iisted at the end of this manual.

Standard Accessories

Product name Type Stock No. Quantity
Power cable A01402 DCB-DD2428X01-1 1
Input cable Mi-77 DCB-[:M0904-1 ' 2
T-type connector (BNC) | UG274/U JCF-ABOO1EX04 1
Fuse EAWK2A DFT-AA2A 2
instruction manual Procedures ER9211B/C (P) 1
Guidebook Operations ERS211SERIES (G) 1
GPIB HAND Book —_ ER9211SERIES (H) 1

Note: When ordering an additional accessory, please inform us of its
type and stock No.
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INTRODUCTION

This chapter gives general advices about the use of the
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1-2

1. Safety Requirements

B Power Supply

[l 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 Voltage

Option 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 externa
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
measuresments, 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 A09034 (KPR-18) adapter conforms to the Electrical Appliance
Law.

As shown in Figure 1-2, the A09034 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

/ voltage indicator

. Grounding outlet

/

Figure 1-1 Power Supply Voitage Indicator and Grounding Outlet

To the AC socket !l
A09034 Adapter

To the analyzer

=~ Connect this wire to
the ground AD9034 Adapter

{a) {b)

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

B 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
to 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

Jl 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 should lay between +5 and +35°C and the
relative humidity must equal 80% 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 uniis manuals in advance.

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

Il Cooling and Ventilation

This unit is équipped 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.

I Display (CRT) Intensity and Life Span

The CRT's color is umber. Using the CRT with 2 high intensity level for a
long period of time will generate bumnt spots on the screen. To use the CRT
for a long period of time, reduce the intensity as much as possible.

i Cleaning the CRT screen

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

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

i 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
outlets a1 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 fine. Switching on/off the unit by inserting or
removing the power supply piug will generate the similar CMV. Use the
POWER switch to power on/off the unit.

(3) K 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 Normal Conditions

Connecti
Periphoral device eaie Re211
1 ]
:._l:;pee POWER :i.me
r switch filter
AC100V -1 Transtormet o AC100V
- e
- o
Tl
Z-VI
Not grounded

AnapproxirnataIySOVACDMVisgenerated.

Flgure 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

Jl Transportation

| Storage

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

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



1-8

4. Troubleshooting

[} Before Ordering Repair
' Before ordering repair, check the following points:

@ No data Is displayed when the unit is switched on.

® Check the power supply line.

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 failure when the ;ower is switched on.
No Check| ® The internal hardware is defective.
@ No input signal is displayed or the "OVER" lamp does not go off.
e Perform a check in the test mode.
nput range: 0dB

fFrequency range: 100KHz
Time- or frequency-axis waveform

About -4dB (8kHz frequency)

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

Check 2| ® Check the input coupling. [|SETUP|| = | INPUT

Check 3| ® Check the input range setting. [ISETUP[| => |RANGE

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

The R9211 is a 2 channels, 18 bits, spectrum analyzer whose analysis method is based on the Fast Fourier
Transformation (FFT). lts maximum analysis frequency reaches 100kHz. It is designed for high speed, high
precision, wide dynamic range measurement. It is furthermore equipped with 2 unique built-in features : a
servo analysis function and a summing amplifier. Not only providing all the basic functions available on
traditional FFT spectrum analyzers, it also offers the best performances to be found on analyzers of the same
category.

‘The R9211C, in addition fo the functions of the R8211B, is a first class servo analyzer that enables high
precision curve-fitting and synthesis.

-

The illustration above shows the R9211C with an optional built-in printer.
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1. Qutline

B The Five Measurement Modes

The R9211 FFT servo analyzer possesses five measurement modes that
serve different purposes.

In this mode the unit behaves as a high resolution
(16 bits) digital oscilloscope .

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, simuitaneously,
through the application of an impulse or a random
\ waveform.

This mode is designed for the measurement of wide-
dynamic-range (100dB or more) frequency response
functions, using buiit-in swept multi-sine wave or swept
sine wave.
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2. The Measurement Modes

B Servo Mode
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Figure 2.1 Concept of Measurement System in Servo Mode
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2. The Measurement Modes

in the servo mode, frequency response functions can be obtained through

the application of linear/fiogarithmic swept multi-sine or swept sine wave

generated by the built-in SG (Signa! Generator). At this time, the coherence

" function which indicates the influence of the extraneous noise can be

obtained.

You should select this mode in the following cases:

& When the dynamic range of the DUT is wider than 70dB

e When a good frequency resolution at the low frequencies of the analysed
frequency band is required.

Measurement resolution:
Linear frequency analysis: 25-800 lines  (impulse response function: -
64-2048 points)
Logarithmic frequency analysis:
* 10-100 lines/decade (1-6 decades)
* 200 lines/decade (1-5 decades)
Sweeping method:
¢ Linear multi-sine & Logarithmic multi-sine
® Linear sing ® Logarithmic sine
e Linear frequency table e Logarithmic frequency table
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2. The Measurement Modes

W FRF Mode
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Figure 2-2 Concept of Measurement System in FRF Mode
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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
band 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
by the user, the maximum line span is 800 lines.
This function cannot be applied to transient signai
analysis when you use the trigger.
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2. The Measurement Modes

B Spectrum Mode
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Figure 2-3 Concept of Measurement System in the Spectrum Mode




2-9

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 : g

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

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

& 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 R9211C) 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 2-4.

ADVICE

1. 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 2-4.)
2. Depending on the type of the averaged spectum data, different applications are possible: (See
Figure 2-5.)
» Power spactrum 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).
3. You should use a linear frequency resolution spectrum to measure a continuous wave such as a
k 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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2. The Measurement Modes

W Time-Fregquency Analysis Mode (T-F Mode)

@ Spectrum waveform
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Figure 2-6 Concept of Measurement In the Time-frequency Analysis Mode
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2. The Measurement Modes

in the TF mode, a transient signal is recorded in the input waveform
memory by using a trigger signal. ( @ in Figure 2-6)

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 2-6)

(2) Spectra can be displayed in three dimensions depending on the
recorded waveforms. ( @ in Figure 2-6)

(3) The relationship between a specified frequency and time can be
analyzed to obtain a transient signal damping characteristic (T-F
analysis). ( @ in Figure 2-6) :

input Waveform Memory Sizes

Re211B
64K words (Single channel:
Standard 128K words)
Standard + CMOS memory | 512K words (Single channel:
(option 10) 1024K words)
Standard + /0 + Memory | 512K words (Single channet:
{option 11) 1024K words)

Standard + CMOS memory | 1024K words {Single channel:
(option 10) + 11O + Memory |2048K words)
{option 11)

R9211C

512K words (Single channel:
Standard 1024K words)

Standard + CMOS memory | 1024K words (Single channel:
(option 10) 2048K words)
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2. The Measurement Modes

H Waveform Mode
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Figure 2.7 Concept of Measurement in Waveform Mode



2-15

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 cbtained.

{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

B From the Point of View of the Analysed and Displayed Data

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

= |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).

B From the Point of View of the Signal Generation Control
in the servo mode, you can control the built-in signal generator (SG) with

the key.

in other modes, you can control it with the  [[SG CONT || key.
Tabie 2-4 summarizes the relationships between measurement modes and
signal generator operations.
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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
S VIEW INST VW T view AVG VW
MODE SETUP Z [ VEw |
Function CHA & CHB | CHA or CHB | CHA & CHB | CHA or CHB
CH-A TIME CH-X TIME CH-A TIME CH-X TIME
Waveform - jTime CH-B TIME CH-B TIME
ORBITAL B
CH-A TIME
AUTOCOCRR CH-B TIME
CH-A AUTOGORR 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 TiIME CH-X TIME CH-A PWR SPECT | CH-X PWR SPECT
or or CH-B TIME CH-B PWR SPECT
TIME-FREQ | COMPLEX CH-A SPECT CH-X SPECT CH-A CMP SPECT | CH-X CMP SPECT
SPECT CH-B SPECT CH-B CMP SPECT
CROSS-SPECT
CROSS-SPECT {CH-A TIME
CH-E TIME
CH-A SPECT FRF ....................
FRF FRF CH-B SPECT " [ COHEREN
CROSS-SPECT éfa?u:.se RESP‘;ESE :
SR BWR
SPECT
CH-B PWR
SPECT
SERVO CROSS-SPECT
_ R
:COHERENCE  :
:IMPULSE RESPONSE .}
CH-X: Active channel signal SPECT: Spectrum
CH-A: A channel signal CMP SPECT: Complex spectrum
CH-B: B channel signa! 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: Impuise 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, Rbb
Cross-Corr. SUM Cross-correlation
EXP ~_ifunction  Rap
Histogram SuMm Histogram
Pa, Py
Power Spect SUM, EXP, Power spectrum
Spectrum PEAK, SUB G:Q_a‘, Gub
or Cross Spect | SUM, EXP, Cross-spectrum
Time- PEAK, SUB  [Gap
Frequency Complex Spect SUM, EXP, |Complex spectrum
<Trigger required > | PEAK, SUB |8, Sp
FRF FRF SUM, EXP, Zg;’c‘g{fﬁ?ss'
PEAK Gaa, Gob, Gab
Servo - SUM Power/Cross-

spectrum
Gaa, Gob, 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

SETUP TRIG ARM LENGTH -
WAVEFORM impossible
SPECTRUM impossible
TIME-FREQ
FRF impossible
SERVO impossible

Table 2-4 Measurement Modes and Signat Generator Operation

Analysis mode Setup Generation starting method
WAVEFORM
SPECTRUM
TIME-FREQ OUT CTRL| Generator Start
FRF
SERVO

SETUP | SETUP “

SG COM Generator Start




2-20

4. Measurement Blocks

B Ordinary Measurement Blocks

Figure 2-8 shows the measurement block-diagram of the R8211.

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

The analog input signal is ampiified 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 A/D Converter
After filtering, the signal is digitized, and the resuliing_16 bit digital signal is
recorded in the input buffer.

® Zoom Processor

When the analysis frequency range is lower than 1kHz 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 buffer 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.

( CEO=fe] - R0 )

Data view “mode" is selected. The frame selection procedure is described
p.8-74.

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.

g

sErr = TF | = Sl

T-F analysis is enabled.
Please refer to p.9-41.

START | starts the analysis

@ Fast Fourler 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 multiplied by a window function (Hanning,...),
before FFT processing, to reduce the ieakage 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 complex
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.

@ Built-in Curve Fitting Block (RS211C only)

Laplace parameters {pole, zero, etc.) are extracted from the measured
frequency response function. These Laplace parameters are used to
synthesize the frequency response function, theimpulse response function,
and the step response function.

B Logarithmic Frequency Resolution Spectrum Analysis 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 performed 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 fitter, before FFT analysis, to obtain the spectrum of the lowest
frequency range {200Hz). ‘

® Constant Ratio Band Filter

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

@ Log/octave analysis

Log filter is operated for the resuit which Log analysis performed linear FFT
each decade. For 400 fine-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. Octave 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
regulation 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{R9211 display)/ENBW

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

Woeighting ENBW(Equivalent

function Noise Bandwidth)
Rectangular 1.00
Harring 1.50
Minimum 1.98
Flat pass 6.77

~ Advantages of the method applied in the R9211 \
The R9211 does neither switch anaiog 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 Ioganthrmc frequency spectrum or
octave spectrum through digital signal processing. Therefore, several data
can be analysed simultaneously, enhancing the reproducibility and refiability
of octave spectra over muitiple ranges.

. y,

Note on how to use the R9211

Specify "one decade” if you want to compute the logarithmic frequency
resolution spectrum, or the octave spectrum of a transient signal.
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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.
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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.

m 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 )
s
=
CLO | 3
3 =
==y
=2 >
==1=D
‘| =
==
X softkey
Press the keys in the following order :
Function key ll => | 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 bottomn.
to the right according to
measurement 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

B Measurement Flow

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

Connect the DUT to the R9211.

ZH -
B
38"
kil
At
P
=8
; DUT
IN  OUT
O O
]

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

Pfess the key.

Set the divers measurement parameters according to the measurement conditions.

Press the" SG CONT{| key.

Set the Signal Generation. (This key cannot be used in the servo mode.)
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1. Mastering Key Operations

Press the key.

This, internally, connects the output terminal of the SG’s output amplifier to the output connector.

Press the key.

Starts an averaging process or a servo measurement.

Press the

key.

Allows to display the results 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.)

Press the key.

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

Press the | DEVICE] 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.



3-5

2. CRT Introduction

[l CRT Display Explanation

of function key

Massage display for operation Label display : (40 char.max. per line)

/ Calender display

/

#ee RA211C FFT SERVG AMALYZER wén Q-9-26  16:28:17

Py
o
L
3
Er]
T

{BANDPAS?

0.

: " " L
0 TIME sec

2Znd OPRTR

Y-axis scale
1.0 i ‘ .
v I N -
Y A 1 crerann
2 / Gaa
¥ Data type 32?3 \/\/W\/\/\/\NV\/\/\I\//\/\\} IsL BPETR
IrE_secy ' * o

rd OPRTR

o
Displaycha:acterl [see 2] /[ e | 7y [ oot [ [ 3 e,

+ Y soft menu

L

3, —

/ A4
y/ 4 Xsoftmonu  \

X-axis units Averaging cycle

X -axis scale

¥ indicates as following.

Xa:

Xb:
<Xa>
<¥Xp>
Gaa:
Gbb:
<Sa>
<Sh>
<Habh>
<Coh>

NOTE
The <

Channel A instantaneous time data
Channel B instantanecus time data
Channel A average time data
Channal B average time data
Channel A power spectrum
Cross-spectrum

Channel A complex spectrum
Channel B complex spectrum
Frequency-response function
Coherence function

> brackets indicate averaged data.
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2. CRT introduction

[l Initial Display

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

e e . . . een
s » . . s = ' . .« s
. . . = . . . .
cens "ses . . . . a———aq—— Model Number
.. . * . . ‘.
. . . = » . . P
* L] L2 2] Lo L L] 208 L1 L J (L1 -
FFT SERVO ANALYZER ~—— Product Name

Installed Qptions ---> QPTION.O7

\

SELF TEST -- A1l pass!! [ Opions installed
in progress -—
f MFD by ADVANTEST CORPORATION

The words ‘in progress’ biink % indicate that the solf test is operating.

When all seif test routines have resulted in 2 PASS, the main program
automatically begins, and the measurement screen is displayed.

if an error occurs in a self-test routine, the screen comes to a temporary
stop with an error dispiayed. 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 panel.
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2. CRT introduction

] D:splay Character of Function Key

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

(1) Output point——Upper left on X1 soft menu

0.0 —_—
0.0 TIME sec 4.0m
[UAVE: NDDEI AGSD: 070 - -
C? MESE | T cat | LaBEL | BATE ] =] EXTEND |

{2) Retations of selected function Keys and display characters

. Measurement mode _ ]

. werorae | emcormo | TMEFREG | FE | SEAVO (s 1)
MODE Key [WAVE: MODE] | {SPECT: MODE] | [TF: MODE]) [FRF: MODE] | [SERVO: MODE]
SETUP Key [WAVE: SETUP] | 1sPECT: SETUR] | [TF: SETUF) | [FRF: SETUF] [SERVO: SETUP]
SG CONT Key _(Note 2) [WAVE: SG CONT1{ [SPECT: SG {TF: SG CONT) [FRF:ssooun#SERvo:seoom
VIEW Key [WAVE: VIEW] _ [ISPECT: vIEW] | [TF: VIEW] [FRF: VIEW] 1 [SERVO: VIEW]
MKR Kay [WAVE: MARKER] | [SPECT: MARKER] | [TF: MARKER] | [FRF: MARKER] [SERVO: MARKER]
MATH Kay | 'MATH' [WAVE: MATH]  |ISPECT: MATH] | [TF: MaTH] | [FRF: MATH] | [SERVO: MATH]

"LIMIT  (Note 3) [SPECT: LIMIT) [TF: Lmm) [FRF: UMIT) §SERVOQ: LIMIT)

'CAIT  (Note 4) [FRF: sCVFIT] |[SERVO: sCVFIT]

*SYNTH' (Nota 5) [FRF: sSYNTH]| [SERVO: sSYNTH]
DEVICE Key [WAVE: DEVICE] | [SPECT: DEVICE] | [TF: DEVICE] ) [FRF: DEVICE] |[SERVO: DEVICE]
PRESET Koy [WAVE: PRESET] | [sPecT: PRESET] |[TF: PRESET) | [FRF: PRESET] |[SERVO: PRESET]

(Note 1) SERVO mode is only availabie for R9211B/C.

(Note 2) ’SG CONT’ Key mode is only available for R8211B/C.
(Note 3) ’MATH' Key "LIMIT is only available for R921 iC.
(Note 4) 'MATH’ Key 'CFIT’ is only available for R9211C.
{Note 5) 'MATH’ Key 'SYNTH' is onty available for R9211C.

+ The blank of the table indicates that a specified measurement mode is
unable to use.
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2. CRT Introduction

[l Calender Display

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

e REZ1IC FFT SERUD AMALYZER wxs 91-2-1 T: 5:40
5.0
v
TIRE-FRED
’h FRF
10
faw
SERVD
- —
0.0 TIME sec 4.0m
TUAVE : [ONED AVB(SUM) : o/0 .
[ [ vem [ ww [ | woen

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 instalied by aralyzer.

@ Data selected by SUG 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
Dispiay the display time of the previous saved data.

Caution ! | S

When floppy disk recorded by the unit without the calendar dispiaym,
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

[l Self-diagnostic Fun

ction

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

other than | PRESET .

(Use the || PRESET | key only if you want to preset the R$211. For the

presetting method, see Chapter 9, Section 1 "How to use the | PRESET

key".

( ST}I\HT )

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

]

Dedicated gate array check

DRAM check

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.

SELF TEST

L LD L L 2 1 -8 » - L2 1 J
. L ] * L . = Ll e - L ]
L ] L] - L L . * -
seee L2 2 2 ) * [ ] - *

* 8 » L ] . » -

. - » » L L] L *
* » L L2 L2 2 1 J sy e L 2 1]

FFT SERVO ANALYZER

Installed Options ~--> OPTION.O7 -

-- A11 passl!

MFD by ADVANTEST CORPORATION

If any fault is detected, the corresponding fait 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 it, 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 Configuration” is being displayed for 1 second.

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

xen RO211C FFT SERVD ANALYZER eas at-4-1  T: 540
50.0
v
TINE-FREQ
7
FRF
0
fdiv
SERVD
—_—
50.0 _—
't
0.0 TIME sec 4.om
UAVE: NGTE AVGSUD: 070
T | CAL | LABEL | DATE | | EXTEND

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 |lkey OPERATION™.
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4. Panels Description

[ Front Panel
MEASUREMENT

g

eese

88068 66 [0 08686 6 [

% ® 6 &8 @ & & & [

@

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
SG CONT key
COPY key
VIEW key
MKR key
MATH key
DEVICE key
DATA

Data knob
DOWN [{Jkey
UP@ key
[o]w [9]

L]

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 self-diagnosis

- program, after the power is tumed 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

davice.

: Talker. It is lighted during transmission to an external device.
: Listener. It is lighted during reception from an external device.

It is lighted when the analyzer is controlled from an external device.

: Clears the remote condrolled state.

. Sets a measurement mode.
: Sets the measurement conditions.
: Sets tha signal generation conditions. (This key cannot be used in the servo

mode.)

: Controls the GFIB commanded external plotter.

: Sets the display conditions.

: Sets the marker control parameters.

: Selects different mathematicat computations.

: Sets the operating conditions of an eventual extemal device (floppy disk

drive/GPIB plotter/GPIB).

: Sets the value for a measuremeht condition or moves the marker.
1 Sets the value for a measurement condition or moves the marker.
:  Sets the value of 2 measurement condition or moves the marker.

:  Numeric keys

Decimal point
Minus sign

Delimiter between numbers

: Validation of numbers
: Unused

Backspace. Deletes one character.
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® ® ©0 ©® [1 o686 O © 0 88 [0 ©88668 898686 [

INPUT

CH A tamp’
CH B lamp
OVER lamp
NORM lamp
ICP lamp

+ connector, + lamp:
— cennector, — lamp:

AUTO ARM lamp
ARM lamp

HOLD ilamp
POWER/INTENSITY

POWER switch
INTENSITY

Floppy Disk Drive
Floppy disk drive
Softkeys/Softmenus
Y softmenu

Y softkeys

X softmenu

X softkeys

SG OUT

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 lighted 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 lighted 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. = '

: Turns on/cff the power.

Controls the screen intensity.

Disk insertion opening

: Sets a parameter or selects one value among two {toggle).

. Selects a submenu ( i.e. a Y softmenu).

OPERATE key (OPERATE/STANDBY key)

OPERATE lamp

Used for switching between OPERATE and STANDBY status.
is lighted while the R9211 is operating.

SIGNAL OVERLOAD lamp

Summing amplifier lamp
. is lighted when the summing amplifier is functioning.
Signal output connactor

is lighted in case of saturation of the signal output or of the summing amplifier.

Outputs the specified signals.
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4. Panels Description

¢ Softkevs/Softmenus -

Y softmenu

- MEASUREMENT

i @ START key
: @ STOP/C key
: @ AUTO key

© @ PRESET key

o | [sore] [Sm | st

[}

@
! @ Y softkeys
: @ X softmenu
gD X sofikeys \

- Floppy Disk Drive ~---

@ Floppy disk drive

(o] [mw) [oo] ]

SRQ lamp
TALK lamp
LISTEN lamp
REMOTE lamp!:
LCL key ;

MODE key
SETUP key
SGCONT key:
COPY key

=) ] (] [

[] |

|
oo

-
-

________
__________

i
//
/
N
[ﬂ’"'. /
[}
[
L)
Til
1 H
o1
L)
Bl
[
i
i
[
| I
—| 1!
I
1K
il
L
'j‘ 7
[ T T
| tpm=y Fm=n -
I R D |
b= [N ] ! 1 ]
lllll
rrrrr
/\h-.g “’ﬂ“‘“‘]hn’ﬂ
I

[}

\ OVER SUM

{‘};

CH A CH B
AUTO ARM

[T

AMP

alnlnlo

(] (51 [e] [=]

L2 e =]

Be moEo
(sanaL cutpur) [ Qover O LUNAUTT ovEr () )

HNoRM{D)

A"

g

= POWER/INTENSITY v oooer ooy

OPERATE key

POWER switch
OPERATE lamp

INTENSITY |

EYELY

- SIGNAL OQUTPUT b

SIGNAL OVERLOAD lamp
Summing amplifier lamp
Signal output connector

@ CH A lamp
' @ CH B lamp

i @ OVER lamp
i @ NORM lamp
: @ ICP lamp

MKR key
MATH key
DEVICE key :

LY

o

@
L E
: @ VIEW key
; @&

®

o

ceoccecess

@ + connector, + lamp
& - connector, - lamp
® AUTO ARM lamp
& ARM lamp

‘:.... INPUT e

@ HOLD lamp

_

Figure 3-1

Description of the Front Panel
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4. Panels Description

[l Rear Panel
[] DIGITAL VO

@ DIGITAL INOUT connector
: Digital input/output connector

[J VIDEO OUTPUT

@ VIDEO OUTPUT connector
- Output connector for a video printer or a TV monitor.
QOutput type : Separate TTL-level
Clock frequency : 16MHz N
O GrPB
@ GPIB connector : Connector for GPIB
1 INPUT, OUTPUT
@ TRIG output connector
1 Trigger's output connector
& SMPLG CLK output connector
: Internal sampling clock output connector
® External TRIG input connector
: External trigger input connector
@ External SMPLG CLK input connector

: Internal sampling clock input connector

O AC Power Socket
® AC power socket : A fuse is installed in the socket.
O indications
® INSTALLED OPTION NO.
: Indicates the type of an eventual option installed in the unit.
® SET. ~ LINE V.FUSE : Indicates the supply voltage and fuse status.
] input/Output Connectors
@ External trigger input : External trigger signal for SG (Signal Generator)
® Synchronization signal output
- SG synchronization output (Set with : | SG CONT || of j SYNC OouT|.)
® Unused
® Clock output used when digital signals are output
: SG digital data output sampling clock
® Digital signal output : SG digital data output
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4. Panels Description

CAUTIONS !
1. The fuse holder is on the rear panel. Before replacing the fuse, switch the R9211 off and

disconnect the power cable from the AC outlet.
The standard, type, and voliage of the new fuse must be the same as those of the old one,
otherwise, there is fire-hazard.

2. Any person other than ADVANTEST CEs shouid not open the panel for inspection.
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4. Paneis Description

(D DIGITAL IN/OUT connectori™|

- VIDEO OUTPUT------------

. DIGITAL [/Q ----vnessseereees ,

.- Input/Output Connectors -----------:

: ) External trigder input
@ Synchronization signal output

) Unused

' @ Clock output used when
; digital signals are output

@® Digital signal output

pIsIvaL (€D [t

'
'
4

' (3 VIDEO OUTPUT connector’——]

Rs232C IN/DUT
D
) FOW L o ® & O
(L CAUTION
° : FOR CONTINUED PROTECTION AGAINST FIRE
oy HAZARD, REPLACE DMLY WITH THE SAME
. TYPE AND RATING OF FUSE, AS SPECIFIED
:n FOR THE LINE VOLTAGE BEING UTILIZED.
-
E : ® @
o
i CAUTION ‘
© 83 INSIDE ENTRY BY TRAINED
SERYICE PERSONNEL OMLY.
KEYBDARD LINE 'IgoggHMAK
- 48-66Hz
\l_/ SET |~ LINE V| FUSE
0~ L0V
I TO3- 130V T 2 ' ik R 2 Fuie
S (il = 196-p42V
SIGNAL So7-oa6v] | 2
@ piolTat 10 GDIE)  cENERATOR & 0 8 Ik
r- INPUT o £~ OUTPUT n - Indications -« ---rooreerreemea ey
SMPLG CLK  TRIG SHPLG CLK  TRIG »\ : .
\\@) INSTALLED OPTION NO.
YIDEQ '
= ToEQ UTRUT ® ® @ SET. ~ LINE V.FUSE
[T ) en,8y aoyanest T AL R LR MR
@ TOKYO JAPAN @ =i
(ST P
L /
iy

T 1

[ INPUT, OUTPUT -~~~ :--- AC Power Socket
'\@ TRIG output connector ! | (® AC power socket
\® SMPLG CLK output connector | | A fuse Is installed

. (® External TRIG input connector:
~{7) External SMPLG CLK input connector

Figure 3-2 Description of the Rear Panel




TO PERFORM A GOOD MEASUREMENT

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

CONTENTS
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Input Cirguit .+ ..« oo i i 4-2
Selecting an Input Method and Setting
aMenu ... e 4-3
Internal Connection of the Signal Generator’s
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2. Input Sensitivity . ...l 4-12
Input Sensitivity Auto-range Functon .... 4-12
Input Sensitivity versus Y Scale ........ 4-15
3. Reducing The Noise Effects  ........... 4-21
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Synchronous Averaging Method .. ...... 4.22

Synchronous Averaging Setup Example .. 4-23
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1. Input Connection

B Input Circuit

The R9211 is provided with two input methods: Ditferential 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 Buffer amplifier
+ Input ¥ Frame —q
GND ——

Differential amplifier

:D—»To A/D converter
=IN
- Input

Buffer amplifier

y

’

Figure 4-1 R9211 Input Circuits
@® Input Cable

Red

Black

Figure 4-2 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 afligator clip — GND terminal
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1. Input Connection

® Impedance and Maximum Applied Voltage between the Input
Qutlets

The GND-input outlet {biue alligator clip) is connected to the frame. K 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.)

Table 4-1 lists the impedances between the input sockets (including the

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

Table 41 Impedances and Maximum Applicable Voltages
between the Input Sockets

Maxirmum
applicable .
voltage;  + Input - Input _ GND Frame
Impedance
+ Input 400V peak 200V peak 200V peak
- Input 2MG 200V peak 200V peak
GND 1M 1MQ ov
Frame MO 1MQ Short (0Q)
W Selecting an Input Method and Setting a Menu
DC (ON)
(5] gw®
input (O - Q [\Buﬁer amplifier
L~

AC (OFF) 1
© GND i"‘m

Figure 4-3 Selecting an Input Method

You can choose, for the + or — input, between AC and DC coupling, and
between IN and GND. Intemaiiy. according to what has been selected for
AC/DC at the menu level, St is switched to OFF (AC coupling) or to ON
(DC coupling). Similarly, S2 switched to 1 selects the IN posnhon while 82
switched to 2 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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Table 4-2 Input Mode versus Menu Setting

Menu setting ; -
Input mode AC/DC | +GND/IN}| -GND /!N
Difforential  |-oC coupling | AC IN IN
DC coupling DC
Single ended | AC coupling AC IN GND
+ input DC coupling bC
Single ended AC coupling AC T GND N
~ input DC coupling DC

T

Figure 4-4 Differential Input Connection

AC/DC

Figure 4-5 + Input Single Ended Connection
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1. Input Connection

AC/DC

GND

Figure 46 - input Single Ended Connection

B Internal Connection of the Signal Generator’s (SG) Output to the

inputs

® Intemnal Connection Circuit

The internal connections depend on the Y softkeys and their settings.

Table 4-3 and Figure 4-7 summarize the relationships between the Y

softkeys and the internal connections.

Table 43 Y Softkey and Switch Positioning
51 S2 S3 S84 1 S6 §7 S8 Remarks
P
g:h? SIEEF ON / OFF a b IN GND a IN GND | Servo mode
SG OUTPUT|ON / OFF b a IN / GND|IN / GND a N/ GNDIIN / GND
SUM AMP  |ON / OFF a b IN GND a IN GND
- Other

to ChA ON / OFF b b IN GND a - |IN/GND|IN/GND} | modes
to ChB ON / QFF b a IN / GNDJIN / GND b IN GND

S1: Switched by the panel key “[JOPR”.

S2: Switched according to the “CONNECT" menu setting.
$3: Switched according to the “CONNECT” menu setting.
S4: Switched according to the *SETUP* — *INPUT" menu setting.
§5: Switched according to the *“SETUP* — "INPUT" menu setting.
S6: Switched according to the "CONNECT* menu setting.
S7: Switched according to the “SETUP” — “INPUT” menu setting.
S8: Switched according to the “SETUP” — "INPUT" menu setting.
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Summing amplifier s1 OFF
> o- {? SG OUT
ON
Signal s2
a
generator o
b
a
S4 IN g3 ° O+
° ° CH-A
CH-A -
A/D _¢ GND b
converter
S5 IN
o O -
GND
a
7 N g5 ° O +
Ottt
CH-B
CH-B o
Ao L aND g
converter |
S8 IN
o O -
GND
Analyzer

Figure 4-7 Internal Connection Clrcuits of the R9211
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® Connecting a Summing Amplifier in the Servo Mode

O When the Summing Amplifier of the R9211 is not Used

SETUP Jl=>|sG comj=> SUMAMP Please set to OFF.

|\ CH-B
|/ : CH-B
. INPUT

. SG

_'+
ouT $ SG

W @ CH-A
INPUT

Figure 4-8 Connection when the internal Summing Amplifier Is not Used

O When the Summing Amplifier of the R9211 Is Used

SETUP [l=>|sG comj=> SUMAMP Please set to ON.

8k orF
I\ CH-BI™ —
I/ i . CH-B
b INPUT
+
+
% sSG
SG
¥a
out CH-A
CH-A INPUT

Figure 49 Connection when the Intemal Summing Amplifier Is Used
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When ON/OFF is set to ON, the waveform input to CH-B is added to the
waveform generated by the SG and the resulting signal is output from the

SIGNAL OUTPUT.

@ Internal Connection in the Other Modes

There are three connection modes: “
Both "to ChA" (ChA monitor) and “to
channel modes,

O Example of Connection in the "to

to ChA", “to ChB", and "SUM AMP".
ChB" (ChB monitor) are single

ChA" Mode

{ |I 8G CONT ||=> CONNECT

= toChA‘)

In this mode, SG and CH-A are internally connected.

cH-a| [cH-B
| ,;L
! R
A
cH-A |cH-B
SG OUT,
Filter |

Figure 4-10 Connection in the "to ChA™ Mode

O Example of Connection In the "to ChB" Mode

( ||SG CONT ||=b CONNECT|=> toChB )

Since the selection of the frequency response function measurement mode

is disabled, the || START ||panel key in the MEASUREMENT block

must not be used when this connection is selected.
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O Example of connection in the "SUM AMP™ mode

( {{ G CONT ||=>|CONNECT|=> SUM AMP )

N
7

Figure 4-11 Connection in the "SUM AMP™ Mode

B 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).

Power supply for accelerometer
incorporating an ampiifier

$1

.
” 11 ?
L_o\)_l To input circuit
s2 l; o

—— T AL D E T — A i S . S S —

+ Input terminal

g

L o o o on e ot e o

Figure 4-12 Balanced Circult of Power Input Unit for Accelerometer
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® Setting Procedure

SETUP [l=={ INPUT |=> CHANNEL Specify the selected

GH& / CHB “channel.

e Switch on the power
of the ICP

ﬁ_/ OFF 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 lit.

® Caution

(1) When the ICP power is ON, S2 (Figure 4-12) is switched off for AC
coupling. In this case, the frequency at the -3 dB point is 0.2Hz.

{2) The maximum operating voitage is +18V. [ the peak value of the
accelerometer exceeds + 18V, the DC voltage at the + input terminal
does not follow the wavaform and the measursment is not correctly
performed. Therefore, the DC voitage level must be checked.

Check the DC voltage level assuming that DC coupling is selected for the
other channel. (See Figure 4-13.)

CoTTTTE ST T T T 3

CHAL :

! i

' i

: ON )

ICP I '
: + é | (AC coupling) E
" g 9 I 1

| L(D i

: OFF ‘ i

+ 1 1

1 - _ I

| !

] L]

i H

@ Lq;_z—» DC levet check ;

CHB! i

P ON |

H DC coupling :

e e e e e e o o o e i e S - -

Figure 4-13 Checking Method at the Operation Level
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WARNING %

if the ICP power is switched ON, without connecting the acceleration
sensor to the positive input socket, up to 24 VDC voltage 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.

B Using an External Trigger Circuit

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

10kW .
Figure 4-14 shows an application example of the external trigger circuit

using a refay or switch.

R9211

+5V

% <10k}

3
VWAL

TRIGJ 10k2 |/

[« ]
Fear 100kQ '.—K
pansel

Relay or switch

- 15V

Figure 4-14 Example of Extemnal Trigger input

CAUTION !
Since the external trigger circuit is operated at the TTL level, setting

the trigger level, or the hysteresis in the menu is meaningless.
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B 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 /3REEN
(2) Auto Range Setting (Up and Down)
CH-A BED / UP
= +30dBV
{3) Auto Range Setting {Up Only)
"CH-A A‘UP&D / BB
% / MAN +30dBV

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

(b) The data measured during sensitivity range setting are not properily
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 pericdic
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 measuremsnt results.

(d) In the auto range mode, the range also depends on the signals which
are nat included in the measurement frequency range, and on the time
variation of the common-mode voltage applied to the + and - inputs in
the same phase. In this case, seiect the auto range setting (up only)
method or the manual setting method.

When AUTO ARM or ARM has been selected with the | ARM/HLD| key of

, change the input sensitivity by the manual setting method.

() 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 seiting mode becomes
manual.
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2. Input Sensitlvity

{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:
[Fsetur J=>| sens |=> Ch-AAUTO oo Auto range
ARM/HLD |=> FREE RUN b
=> AUTO ARM ...t Change from free run to auto
or arm or arm
ARM
( SENS |=> CH-AMAN ) - internai 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.

Frame time
CH-A A:UP&D % .
= +30dBy Auto range setiing (up only)

......................................... Manual setting




4-14

2. Input Sensitivity

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

Auto range setting (up only)

Manual setting

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

Frame time

Auto range setting
= +30dBV ==+ (un and down)
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H Input Sensitivity versus Y Scale

® Y scale Default Value for Spectra
Figure 4-15 shows the relationship between the input sensitivity (x dBV) and .
the Y scale default value.

e RI211 FFT SERVO ANALYZER #ek

0.0 UAVEFORN
dw T T T T T
1 TinE-EREQ
{Gaa>
Mg [ FRF
SERVD
-100.9 ——
dBv s 1 1 [P 1 4 i L
250.0 FREQUENCY Hz 100.0k
AVGSUM): 32732
B | e | e | mE ] S

Figure 4-15 Display of the Y Scale Default Value of a Specttum Waveform

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

@ Display of Spectra In Volts rms (Vrms) or Volts (Vi)
As for spectra displaying, setting the unit to Vrms or Vit

fr—————

SETUP || =2 ! UNIT |, results in such displays as are shown in Figure

4-16, 4-17, and 4-18. Figure 4-18 represents the input signal used in this
example, Figure 4-17 and 4-18 represent the resulting spectrum in Vrms and
VIt units respectively. :

For further details on unit setting, see "W Setting of the Unit" in Chapter 9.
When sine waves are input in the spectrum mode, the relational expression
is as foliows:

Vims : 20log 1Vrms =0dBYV

A
|___  Effective value
of voltage
Vit :20log 1.41V peak =2.98dBV
A
| Peak value of

voltage
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2. Input Sensitivity

+a R9211 FFT SERVD ANALYZER #2+
2.0
1 +1.414V
Xa
ov
_ Input =0dBV
=1Vrms
—-1.414V
-2_3 r 1
0.0 flpd ' TIME sec I : 4.0m
GOS0/
Figure 4-16 input Waveform
22 ROZ11 FFT SERV ANALYZER #ae @
vit

aw [ ] —

Gan L —

dimg | - —

5.0 |, -—_
¢bv BTSN MY ol bt PR el A YRS NP W,
20.0  flpd FREQUENCY Hz 1000k RETURN
MBS 00
[WEIGHT |  avc | ISP | ChOELAY | { T RETURN |

Figure 4-17 Waveform Dispiayed in Vrms Units
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o RE211 FFT SERVD ANALYZER was

UEAN NS

5.0 Lol _
by EYTUARA IOREI P  R W tad il 3|
250.0 fipd FREGUENCY Hz 100. 0k
AYG (SUM> 0/0
[MuetedT | avc | WGP | CODELAY | i [ wemumN |

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

Figure 4-18 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 4-4.)

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

| VIEW jl=> (| NEXT |)

— [vscae |— YDEFROLT
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® Input Sensitivity and Maximum Input Voitage
When the input sensitivity is 0 dBV, the maximum input value (P-P value ie
Peak-Peak value) is as follows:

0dBV = 1Vmms = {1.414 X 2) Vp.p

In this case, the maximum vzalue of the A/D converter ranges from +1.414
V to —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 83% 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 indicate that the input sensitivity is
normal. I 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 "B Setting of the
Input Sensitivity” in Chapter 9.

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

10dBV = 3.16Vms = {4.471 X 2) pp

in this case, the maximum value of the A/D converter ranges from +4.471
to -4.471V,
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Table 44 Maximum input Values and Y Scale Defautt Values Corresponding to the Set Input
Sensitivity (In the Case of Voltage versus Time Displays}

seah%?#ﬁnty Maximum input voltage ‘Ggﬁ'ﬁ',ﬁ seh%?tu%ity Maximurn input voltage ngfca?lu?t .
(dBV) vims Vit value (dBV) Vims Vit value
O siee v | xaa2v I a7 ] 0141V | £ 1998mV_
g8 v ] 23088V AL 0126V | +1780my
e TITESAEV 1 2882 V| T I 0112V 7173 188 7mV
....... 27 Iaa3g V| diee V| xsov |20 L 0100V | s 1414mV |} £200mV
.28 11895 V | £2822 V A . 89.13mv | 2 126.0mv
E TTITATIE VT a8 V| R4 T s iR 3my
aa IieBs V| z2av | L < 7076mv [z 1000mv 1
AT sy ] 21988V VN .30 g8i0mv | "+ 89.2mV
LEsTTITiER VT e 780 V (85 T EREAmY ] e 7953mY
2 122 Vo Txiserv b 2 1. g0.12mV | +7088mV
....... 30179000 V[T ATV w2ov |27 | 4467TmV ] 2 €3.17mV | £100mV
gy eelev Ul r2e0 v L | 28 1. 398ImV ] 2 5630mV
T . 7943V | 11128 V 291 8548my |+ 50.18my
....... 7T rdoei vl T80T TS ey (] adremy |
- €310V 17x 888V [ i EEY ] 8 8mY
nds 1 5623V 1 £ 7953V g 17 ek amy 1 2 385emy
14 5.012V + 7.088V -33 22.39mV + 31.66mV
R D DT 400 17000 R IO~ S L0 Y0 £SomY
otz L 3geiv 1 x sesov | | 85 | 1778mV_ | +25.15my_
....... 1TabaE Y T sev ) TS T s ey | s 22atmy |
....... 10 Th 362V | x 4442V LR IAAGY ] 1998my
OO BN 2818V | 1 3986V - 1250mV 1 +17.80mV
B 2512V 1Tz aBev | | 39 1. 1120mV "1 + 15.87mV
RN AN 233V | x 366V | x5V | 40 1. 10.00mV "1 14.94mV | +20mV
B i85V | x 2822V UG I 8913mV |t 12.60mv
B 1778V | 2 2518V e 7943mV | ' 11.23mV_ |
....... Gy [T aa ) T T eemy s i00imy ]
U S B 1413V ]+ 1998V O SO §310mv 1+ 8925mv
oz resey 1 s n78v T 5623mV | "+ 7.953mv
....... 12y ] s 15887V .46 1 s0tamv |+ 7.088mV
TR 00V TR TIAAVT) v | a7 ] 2467V 1 5 8317mV] £10mV
....... GTLoBeV T+ 1260V 48T 3geimV |+ 5.630mV
______ S 0784V ] 1423V 49 7H 3sasmy |+ 5016mY
........ BITe0e Y [Te a0y L 80 | steamV |k 4dremvi
T eesiv T e ey [ L 28iBmv | + 3986mV
CUETTIToseev 1 Tx7SsmV | | g2 | 251omy | & 3552mv
....... BITes0IV [Txv0semy | L |88 1L 2200mY | & sagemV) L sy
7 047V T sestamv | T - I 19%mV | £ 2822mV
"""" S .03V | +5630mV oBs L rremy |+ 2815mY
""""" SN O A N T 070 T IO OO 5720 N~ .\ A
Lo 0316V 1+ 4d72my 7 A TA3mV |+ 1.998mY
UL 0283V ] £ 3%86mv | . t25omv |+ izeomv]) o,
. 20 0261V | 28852mv 1 <2 - 1192my | + 1.887mV
AR 0204V T+ 3166mY | £500mV | 60 T000mV [ 2 14t4mv]
""" 4770200V Tt 2802mY
""" g IOV 1k 2515my
...... 21 KA NS S
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@® Optimizing the Y Scale of Time Waveforms

When the defauk of the Y scale is used, the maximum input voltage is
limited and consequently the amplitude may be reduced {see Figure 4-19).
in this case, by selecting the auto scale method for thie Y scale, one can
optimize the display (see Figure 4-20). The display obtained by selecting the
autoscale method is as follows :

e [ ]

— [ ¥ SCALE |=> YAUTO SCALE

ws RO211 FFT SERVD ANALYZER wax UPPER

v L 1 ;. L 1 ) 2 1
) TipD TIE oot Tom
0.0 P MEED: 040

[Se pj[mmw | [ Cooka | W SCAE | G [ RETUM |
The input sensitivity is 25dBV and the waveform is displayed with the default Y scale value.

Figure 4-19 Display in Default Mode

ssx RO211 TF] SERVD ANALYZER s UPPER

20 —— 20.00v
7 LOUER
-20.06¥
¥ DEFAULT
" |
¥
U .
2.0 I ]
3.0 flpb TIME sec 4.0m P
AVE{SUM) ¢ 0/
[se_ g |[mamiw | | coond | x Stale | ENRNEN | RENURM |

The waveform is displayed with autoscale selected,

Figure 4-20 Display in Auto Scaile Mode
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B Differential Input Method

When the differential input method is applied (Figure 4-21), the noise input
to the positive input and that to the negative input, in the same phase,
cancel each other, when going through the differential amplifier. When the
single-ended method is applied (Figure 4-22), 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 irespective of noise because the induction noise can be
annihilated.

Figure 4-22 Single-ended Connection
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B Synchronous Averaging Method

in the domain, one method to extract a signal from a periodic signal buried
in noise (cf. Figure 4-23), is to perform a synchronous averaging of the
noisy signal (cf. Figure 4-24).

wrk RO211 FFT SERVO ANALYZER %oex

Noise is superimposed
with the signal.

1 1 1 L

1
0.0 TIME sec 4.0n

Figure 423 Signal Buried in Noise

Extraction of signal through
synchronous summing
averaging.

4.0m

1 1

L L 1
0 flph TINE sec

Figure 4-2¢ Signal Extracted through Synchronous Averaging

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

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

(2) The synchronization signal (TTL level) of the target signal is input to
the R9211 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 mode 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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B Synchronous Averaging Setup Example

R9211

Measured signal source

Figure 425 Connection Example

What follows now, explains the procedure to be executed in order to
measure the waveform represented in Figure 4-25 (saw-toothed waveform
buried in noisa).

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

Connect the signal source to the R3211 as shown in Figure 4-25,

Select the waveform mode as the measurement mode.

MODE _|=>

MEAS |e=> WAVEFORM -oeeorreremessemsmmmneenes Set the measurement mode

SETUP

=2

to the time domain mode.

Select the time axis waveform function as the mesaurement function.

FUNC |= TIME = rooeeeeeemeenrrsenenesnnees Select the time axis

waveform function.

ACTIVE CH =2| CH - A&B |-~ Here, specify that channei A
and channel B are to be
active.
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Set the time axis resolution.

" =b| RANGE |=> SAMPL RAT rerermermesmienns Setthet_ime axis resolution
T with the ﬂ{} keys.

Set the input sensitivity.

T A MAN -reeeermnmeseeseessnees . Select the manual mode as
=>| _SENS |=>CHA-AMAN input sensitivity mode. (in the

case of a transient signal the
manual mode is compulsory)

Tl . A eseeeeereermsesesssesnnes . Then set the input sensitivity
=> SETCH-A of channel A with the numetic
keys followed by the
=> CHA - B MAN key, or with the knob.
b BETOH B wereerererremrsrsssisene Then set the input sensitivity

of channel A with the numeric

keys followed by the
key, or with the knob.

Set the inputs coupling.

=| INPUT |= CHANNEL ... . First select either CH-A or
CH-ACH-B CH-B.
COUPLING . ... For the specified channel,
acoc T select a coupling method (AC
I —— or DC).
e TINPUT Select the + input socket
INVGND . status (active or GND).
- INPUT eeereeraeree e S€IECE the - input socket
IN/GND status (active or GND).
FLTER Select the filter status (ON or
ON/QFF OFF).

in the case of a time analysis,
the filter must be switched
off. indeed, if it is switched
on, ringing effects are
generated on the waveform,
because the antialiazing fiiter,
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.

The ICP must be switched OFF.

TEST must be set to OFF.

Setting of the trigger.

=>| TRIG [=>SOURCE => ChA - Specify here that the signal
input to channe! A is the trigger
RETURN signal.
=p SLOPE =P +SLOPE--- Choose to trigger along the
positive slope of the trigger
RETURN signal.
=°. LEVEL ................................ Set the trigger le\-'el.
= HYSTERESI] r-roeeeemmeresemmeesees Set the hysteresis width.
=P DELAY oo Here control the delay between
Set the ARM status. the trigger point and the

memorization point.

=5 | ARM/HLD [=> AUTO ARM -ooooromemormoememmmemses 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 |=> AVG MODE --eroeeereermmmmmmeseess Set the averaging mode.
SUN --- Average
=) RETURN
=> AVG NQ -ooreoveeeeeeeeeeo- Specify the number of averages

to be performed.

=> PROCESS == NORMAL - Opt for displaying the result of
each averaging (intermediate
results display).

Start the measurement.

START e R T LT P The measurement is performed-

Set the display conditions.

e=>1 TYPE = DUAL v Specify a dual display.
=>|SEL = -2_| First select screen 1
1 | lower).
=] FORMAT |=> GRAPH -.coirreviieee- St it 10 the graphic display
mode.
= AVG VW | => CH-A TIME -cccccriiieierenreternnnns Choose to display here the
averaged time waveform.
=>|SEL = 2| Then select screen 2
1 { wpper).
=>| FORMAT |=> GRAPH .o St ft to the graphic display
mode.
=] INST VW [=2 CH-ATIME -coonvrereenmcinicnen Choose to display here the

instantaneous time waveform.
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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 4-26.)

+4s RI211 FFT SERVD ANRLYZER sws

2

TInE

[+

2.9
v

2 1 PR L .
0.0 flpd TINE sec
KBSz 1007100

SEL § |[ TYPE ]| FORAT | iiGTvu | QNN | mnw | wExT |

Screen 2 (upper): Instantaneous time waveform
Screen 1 (lower): Time waveform averaged 100 times
Figure 4-26 Averaging Example in the Time Domain (here, the input signal Is a saw-tooth
signal buried In nolse)
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This chapter explains the analysis procedurs in the servo
mode, gives the necessary information about the
measurements in the servo mode, and, through exampies,

concretely illustrates how to use the servo mode.
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1. An Introduction to the Servo Mode

The R9211 servo analyzer measures the frequency response function of the Device Under Test (DUT), by

applying the FFT method and by making use of the

built-in Signal Generator.

in the servo analysis mode, in order to gather the frequency response function, the total measurement
frequency range is partitioned. The SG generates the proper signals in each frequency partition and sweeps
thern, so that the FRF is obtained over the entire frequency range.

W A Classification of the Six Sweeping Methods

(1) LIN MSIN
(2) LOG MSIN

(3) LIN SIN

(4) LOG SIN

(6) LIN F-Table

(6) LOG F-Tabie:

REFERENCE~

1A linear resolution frequency analysis, within the

corresponding frequency division, is performed by
sweeping a muiti-sine wave suitable for the analysis
resolution.

: A logarithmic resolution frequency analysis, within the

corresponding frequency division, is performed by
sweeping a multi-sine wave suitable for the analysis
resolution.

: A linear frequency analysis is performed by sweeping a

sine wave. The frequency division, here, is only
composed of one point : the sine wave frequency line.

: A logarithmic frequency analysis is performed by

sweeping a sine wave. The frequency division, here, is
only composed of one point : the sine wave frequency
line.

: The various frequency divisions are specified in a

sequence table, the f-table. At the same time, the
waveform types (multi-sine or sine wave), the signal
levels, and the number of averages are specified to
characterize the sweeping mode in each frequency
division for a linear resolution frequency analysis.

The various frequency divisions are specified in a
sequence table, the f-table. At the same time, the
waveform types (multi-sine or sine wave), the signal
levels, and the number of averages are specified to
characterize the sweeping mode in each frequency
division for a logarithmic resclution frequency analysis.

e egarding the selection of the appropriate sweeping method, see
Section 3 "Toward Better Measurement".

® For details on the linear resolution frequency analysis and on the
logarithmic resolution frequency analysis, see Section 3 "Toward
Better Measurement”.

B Major Features of the Servo Analysis Mode

(1) According to the choice of measurement time (SHORT/MIDDLE/LONG),
the Signai Generation block automatically decides the frequency

partition, and

while acquiring and synchronizing the data, within the

analysis frequency range, it performs the measurement by sweeping.
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1. An Introduction to the Servo Mode

-+ This measurement method is characterized by a wide dynamic range.
_ (See Figure 5-1.)

(2) When a logarithmic resolution frequency analysis is selected, the
frequency response function can be computed over 1 to 6 decades. :
- The resolution at the low frequencies is enhanced by a logarithmic
frequency sweeping. (See Figure 5-2.)

{3) A frequency table can be used to characterize the sweeping method, in
order to achieve high-speed and high-accuracy. {See Figure 5-3.)

war RO211 FFT SERVOD ANALYZER s

[]

0.0
dby ! T v

LG MSIN
LIN SIN

gaa
roys 106 SIR
1 LN F-Tab
06 F-Tab

o
1 L L L Neas Time

0.0 TREQENCY Rz 0.0k

AVGCSUMY s 32/32 (RIDOLE?

(WESEE | WWGE | SENS | SGVLT | socon [ ao | WEXT ]

Figure 5-1 Example of a Linear Multi-sine Wave Output

wws RGZ1T FFT SERVD ANALYZER +#+

Y R — L

T LIN SIN
o | w i ] Lucfm
L

AVG(SUM):  32/32

[ISEEEEEN | RGE | sbws | SGWVLT | Secom | a6 | MEXT |

Figure 52 Example of a Logarithmic Mutti-sine Wave Output
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1. An introduction to the Servo Mode

ok RO21L FFT SERVO ANALYZER »w
0.0
a8 b 36 f START  f STOP AP FFSET  AVG
1 MIN  5.000 Hz 50,00 Kz 10.00mY -200.0aV 2 EDIT D
2 MEIN 50,00 Hz 250.0 Kz 10.00mV -260.0m¥ :
3 MmIN  50.0 Hz 500.0 Kz 30.00mV ~200. 2 n
4 MSIN 500.0 Hz 1.00CkHz 300.0mY  ~200.08V ?
§ MSIN  L.000WHZ 2.500kKz [.0Q0 ¥ -20C.0mU 2 IKSERT
6 MIN 2.500k 5.000kRz 1.000 V -200.08V 2
T OSSN 5.000kHz 16.00kkz 1.500 v -200. 0wV 3 oN/IER
g I 10.00kHz 12.00kHz 1.200 V -20G.0mv 2 —_——
tab> | § MEIN  (2.00ktz 14.0CkHz 1.000 V -200.0mV 2
BN 10 M3IN  14.00kHz 15.00kHz {.300 Y ~200.0Cmk 2 DEL I
11 MSIN  15.00kHz 16.00kkz 2.000 ¥ -200.0n\ 2
12 SIN i5.00kMz  20.00kHz 2,000 ¥V -260.0mV 2
13 MSIN  20.00kHz 21.00kHz 2,300 v -200.0mv a
10 MSIN  71.00kHz Z2.00kHz Z.500 v -200.CaV a4 DEL END
15 MSIN  22.00kHz 24.00kkz 2.500 v ~200.0nV 4
16 SIN 24.00kHz  49.9CkHz 2,000 ¥ -200.Omy 2 —
g START ID
19 !
g le -
(1]
5.1 FREQUENCY Hz %0.0k 161
AYG (3L : /4
[somie [ameave | NEENSER | INPUT | HOLD | LMIT RETURN |

Figure 53 Example of a Frequency Table Setting Screen
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2. Basic Setting Procedure

B Measurement Procedure of the Frequency Response Function of a
Mechanical Filter

This section describes the proceduré to follow in order to compute the
transfer function of a mechanical filter by the LOG MSIN sweep method.

Switch the power on.

sl

5 ¥\ |
©9©

Coaxial cable

T
comlor Mechanical fiter

Input

Re211 E

c o

aur

Output

Figure 5-4 Connection Method
Select the servo mode.

-=> MEAS |=> SERVO

in this case, the display mode becomes a dua! one, and Gaa and Gbb are displayed.

wek RG211 FFT SERVD ANALYZER #x*
20.0 UAYEFDRN
qBv |

bb SPECTRUR
diMg

S AT
dBy

T
200 FREQUENCY HZ 100. 0k

TINE-FRED

FRF
30.0
dBv

&a —

an

-70.0
dpv

250.0 FREQUENCY HZ 109.0k
AVG{SIMY « 0/ :

[ | T cAL | LABEL | BATE | | EXTEAD |

Figure 5-5 Display of the Input/Output Power Spectra in DUAL Mode
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2. Basic Setting Procedure

SETUP |[j==>| SWEEP

=> 10G MSIN

=>! RANGE

Set the measuring frequency range.

., FREQ RNG
100kH2

80 => kHz

Set the analyslis resolution.

> f RESOLN

(LIN )

=> L0G f

= Line/Dec

X I

Set the number of decades.

=> Decade

3 =[]

Select LOG MSIN as the signal sweep method.

Select the LOG MSIN sweep method.

Set the maximum frequency range for the
measurement.

Here, choose 50kHz.

Select the logarithmic resolution frequency
analysis.

Now, choose the number of fines per
decade either 10, 25, 50, 100, or 200.

Here, choose 50.

Set the number of decades.

One to six decades can be selected. In
this case, three decades are appropriate.

Note

Six decades can be selected only when
the analysis resolution is at most 100
fines / decade.
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2. Basic Setting Procedure

Set the input sensitivity.

“CHA Choose AUTO for channel A as well as for
=p>| SENS |=> AUTO channel B, so that the input sensitivity
—em— changes automatically according to the
input signal amplitude.

CH-B
AUTO

Set the signal amplitude of the Signal Generator.

Do not forget that thié amplitude

=>| 5G VLT |=> AMPLITUDE corresponds to the peak value, instead of
the peak-peak value as you might be used
to.

150 => mV Here, set +150mV(300mVp.p).

Note
1. Set a voftage offset when it is required for the filter input.

=> OFFSET

2. When in the SIGNAL OUT section is ON (the OPERATE key lamp is lit),
changing the offset voftage will output the DC component without any transformation.

3. Set a voftage so that the sum of the signal amplitude and of the offset value does not
exceed the limit, eventually, required for the DUT protection.

=> LIMIT VLT

5 = V Here, choose +5V.

Set the signal generation timing.

-=DGEN ON Choose here to synchronize the signal
_AVG generation start with the averaging start.

=>|{SG COM
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2. Basic Setting Procedure

iy

Set the number of averages.

= AVG NO
32

s <[ o]

Set the inputs coupling.

=| AVG

=] NEXT

CHANNEL
£cH-B

COUPLING
ACKE

+ INPUT
#/GND

= | INPUT |=>

=

~ INPUT
=
IN/GERD

FILTER
=3 o
CH-AEEE:

Switch on the key.
The key's LED lights.

+

Note

The number of averages may be any
integer between 1 and 32767.

Enter 5 here.

At first, in order to set the input coupling of
channel A, specify channel A.

Choose a DC coupling.

Since the input mode is of the single-
ended type, the positive input must be set
to IN. (The lamp dies off.)

For the same reason, the negative input
has to be set to GND. (The lamp lights.)

Switch now to channe! B. As for channel
A, choose a DC coupling, and a single-
ended configuration.

When an offset is set, do not forget that an ofiset voltage is output from the output
socket.When setting the operating point of a DUT by cut and tries, first, switch the

key on, then change the offset voltage to adjust it.
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2. Basic Setting Procedure

Press the|| START |key.

The [[START]

in this case, the coherence function <Coh> and the frequency response function <Hab> are
displayed in the dual display mode. After completion of the measurement, a Bede diagram is
displayed.

key's LED lights.

ek RO211  FFT SERVD ANALYZER »a»

¥ CH-4/Sa

COUPLING
<Coh> AL/EE

+INPUT
0.0 | gL

20.0 NI
a —

1 i
<Hab> 1\ \\
dBtg Y -
1./
¥
-50.0 111

¢B
52.8 FREQUENCY Hz 50.0k
AVG(SUY: 85

[ ! 1 [EEESEN | WL0 [ T [ RETURM

Ice
il

Figure 5-6 Example of Average Data Display

Select display of average data.

[ vew J=>[ave vw|=> FrF Choose to visualize the FRF.

Note
A DUAL screen mode was previously selected when the servo analysis mode was set up.
it is assumed here, that the lower screen is selected.

=>| NEXT

= |[FRF CORD|== BODE A Bode diagram (phase and amplitude
characteristics) is displayed. Two screens
are displayed at the same time.

Note
A DUAL screen mode was previously selected when the servo analysis mode was set up.
It is assumed here, that the lower screen is selected.
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2. Basic Setting Procedure

+++ R3211 FFT SERVD ANALYZER #e+
130-0 “
deg

[ERN
1
<Han> i l’ - CO-0UAD
Phase 3
|
KYQUIST
-180.0 !
geg L L
52.5 FREQUENCY Hz 500k Cole—Cole
2.0
a8 i
3 1 NICHOLS
<Hab> i \T
dBMg Y % — -
3
7
-50.0 il
[i1:] ¥
52.5 FREQUENCY Hz 50. Ok

AVG(SUM) 55
[ X SCALE | Y SCALE | RETURN |

EXLEEEE

Figure 5-7 Example of Bode Diagram Display
Use the marker.

Read the amplitude peak and the corresponding phase with a marker.

SINGLE X Make the cursor appear on the screen
=>|SEL S |=> X1 Y1 where the phase is represented, that is to

say the upper screen.

=>|SEL = Now select the lower screen, which is
where the amplitude is representsed.

Specify "X MKR" so that the marker will
=>| X MKR automatically be positioned along the X
axis to point to the peak value.

=> PK MKR To search for only one peak, select
— "SINGLE PK".

=> SINGLE PK

SEL to On the phase screen (upper)}, place the
OTHER cursor at the same position as on the
- amplitude screen (lower).

=p>| MKR REF|=>
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2. Basic Setting Procedure

wex RO211 FFT SERVD ANALYZER +4% SET REE
120.0 T | T S
dez s 4 doooos—T T Seeora0t deg
! RCL REF
{Hab> 1 3
Phase \|
i
-189.0 :
deg E
2.5 FREQUENCY Hz 5.0k DEL REF
2.0 v z
@ oo Fnooous—T/% fe.0m9 ¢
Pk 5. 09000k T 18.9729 dF
<Hab> \\
derg 5
¥
i
50.0 !
ab
52.6 FREQUENCY Hz
AVHISUNY ! 5/5
SEL T |[ mkvaL| xme | Cresys| FIRX | FIxY

Figure 58 Example of Marker Display
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3. Toward Better Measurement

M Signal Source Sweeping in the Servo Analysis Mode

in the servo analysis mode, the signal sweeping methods may be classified
in 6 categories. The different features of these methods are gathered in the
following table.

Sweep method Low Dynamic | Measurement
frequencies { range of the time
resolution. DUT
A short, middle, cor long measurement
LIN MSIN Disabled Narrow Short time must be selected depending on
the DUT’s dynamic range.
Frequencies are swept for each
Relatively | decade in the specified sweep
LOG MSIN Enabled Narrow short direction from low to high frequency
{or reciprocally).
' Relativel Relatively |2 Short, middle, or long measurement
LIN SIN Disabled i one | time must be selected depending on
g the DUT’s dynamic range.
A sine wave is swept over analyzed
Relatively frequency span. The step of this
LOG SIN Enabled wide Long sweep is variable and depends on the
frequency resolution.
The measurement frequency is
divided into frequency divisions in the
Wide frequency table and SIN or MSIN is
LIN F-Table Disabled > 70dB — specified for each of these. These
= frequency divisions are swept one by
one (a linear resolution sweeping
method is applied here).
The measurement frequency is
divided into frequency divisions in the
Wide frequency table and SIN or MSIN is
LOG F-Table Enabled _— specified for each of these. These
= 70dB .
frequency divisions are swept one by
one (za logarithmic resolution sweeping
method is applied).

DUT: Device Under Test

Choose the method that will give the best fraquency resoiution at the low
frequencies, but will nonetheless remain consistent with the dynamic range
of the DUT.

If the DUT is unknown, select the sweep method after obtaining approximate
measurement data by specifying MSIN.
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3. Toward Better Measurement

B Linear Resolution Frequency Analysis and Logarithmic Resolution
Frequency Analysis '

The linear frequency analysis is the method by which a time data sampled
at specified intervals is converted to a regular frequency resolution spectrum
to obtain the FRF.

In the case of an analysis based on a regular frequency resolution, since the
ratio of the frequency resolution to the measured frequency, increases as
the frequency decreasaes, the resolution concretely decreases, thus the
results lack in precision. When the logarithmic resolution analysis method is
applied, the FFT speed can be used effectively and a good frequency
resolution can be obtained over the whole fraquency range.

Select either the linear or logarithmic resolution analysis method according
to whether a high resolution at the low frequencies is necessary when
computing the frequency response function.

B Setting the Frequency Range and the Resolution of the Measurement

@ Setting the Frequency Range

- When setting the frequency range, select a frequency (that is to say the
upper limit of the span to be studied) higher than the maximum frequency of
interest.

@ Setting the Resolution and the Number of Decades

The resolution setting is different for a linear sweep and for a logarithmic
sweep.

For a linear sweep, the resolution is characterized by the number of lines
constituting the total frequency range to be studied. You can choose this
number of lines from : 25, 50, 100, 200, 400, or 800. For a logarithmic
sweep, the resolution is characterized by the number of lines constituting
one decade. This number must be selected from : 10, 25, 50, 100 or 200.
Then, the frequency range is determined by the number of decades you
now specify you want to use. You can choose from 1 to 6 decades.
However, note that, for a resolution of 200 lines per decade, the maximum
number of decades you can specify is only 5. Since no decade corresponds
to the less than 10mHz range when the maximum frequency of the
measured range is inferior to 100Hz, the number of decades is therefore
fimited. If the number of decades, somehow, exceeds the limit, the message
"SM.er = Servo Upper Limit Exceeded:Check Settings” is displayed and the
maximum possible value is adopted.

H Setting the Input Sensitivity

in the servo analysis mode, it is very rare that the frequency characteristic
curve of the DUT becomes flat. For this reason, select the AUTO range,
rather than a fixed range.
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3. Toward Better Measurement

B Setting the SG’s Signal Amplitude

B Monitor Function

In the servo analysis mode, set the source signa! amplitude with the
following two points in mind : :

(1) The DUT must not be saturated.
{(2) The Signal Generator’s signal amplitude must be higher than the noise
level,

These two points can be checked during the masursment by using the
monitor function.

REFERENCE » h
For details on the monitor function, see " B Display Related
Modifications™ and * W Extended Functions’ Setting” in Chapter 9.

in the servo mode, by spacifying a multiscreen display, one can visualize
the instantaneous time waveform or the instantaneous power spectrum, at
the desired position, and while the servo analysis is being performed.

— Two scresn configuration — —Three screen configuration— - Four screen configuration
Gbb Gaa Gaa
or Monitor or Monitor <Coh> or | Monitor
Xb Xa Xa
Gbb
or Monitor
Xb
Gbb
< Hab > <Hab> <Hab> or | Monitor
Xb
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Monitor Setup

Select the data to be
displayed on the
monitor screen

Select the number of
screens

Y

Start the measurement

Visualize the monitor
screen

End of measurement

One more
measure?

s

| VIEW =

3. Toward Better Measurement

EXTEND |==>>

Monﬁoa X . Select either a time or @
g spectrum waveform.

TYPE

= DUAL
TRIPLE Serl:;ct a ;sicreen
QUAD configuration.
TMONITOR  Soo e .
DOUNDO ¢ -

# TRACE on START is set to ON at the time of restart, you must specify

DO again.
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4. Typical Measurement Examples

| Measurement of the Characteristics of a Switching Power Loop

This section illustrates the procedure followed for the measurement of a
feedback loop characteristics, through the example of a switching power
loop’s characteristics measurement.

The LOG SIN sweep method is used in this example.

Switch the power on.

Rg211

Figure 5-8 Connection Method

Select the servo mode.

[ Mo | weas | servo

In this case, the display mode becomes a dual one, and Gaa and Gbb are displayed.

w RO211 FFT SERVE ANALYZER #a+
30.0 UAYEFDRA
4By i
Gbd SPECTRUN
dbmg
TIE-FREU
-70.0
dBY
250.0 FREQUENCY Hz 100.0k -
30.0
48v -
Baa -
B
-10.0 ’
Py P W, Y T Y T T PR T
250.0 FREQUENCY Hz 100. Bk
AVGLSUM = /0
[ . | [ e [ uamml | DatE | | Extem |

Figure 5-10 Display of the Input/Output Power Spectra in DUAL Mode
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8, Typical Measurement Examples

Select the proper sweep method.

SETUP j=| SWEEP |=> LOG SIN Select the LOG SIN sweep method.

Set the frequency range of the measurement.

=>| RANGE |=> FREQ RNG Set the maximum frequency of the range.
100kHz )
10 => kHz 10kHz is appropriate here.

Set the analysis resolution.

=> { RESOLN Select the logarithmic resoiution frequency
analysis.

= LOG f

=> Line/Dec . Select the number of lines per decade

from 10, 25, 50, 100, or 200.

10 => Select 10 here.

Set the number of decades.

=> Decade Set the number of decades over which the
analysis is to be performed.

4 => From one 1o six decades can be selected.

Select four decades here.

Note

Six decades can be selected only when
the analysis resolution is less than 100
lines/decade.
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4, Typical Measurement Examples

Set the input sensitivity.

CH-A Set AUTO for both channel A and channel
=>| SENS =% ,uTo B, so that the input sensitivity changes
—_— automatically according to the input signal
—ne amplitude.
= CH-B
AUTO

Set the signal amplitude of the Signal Generator.

Do not forget that this amplitude
=>| 8G VLT |=> AMPLITUDE corresponds to a peak amplitude (from 0 to
the peak) instead of a peak-peak value.

10 => mV Set +10mV {(20mVp_p) here.

Note:

1. If the DUT requires the application of an offset, set its value at this stage of the
procedure.

=> OFFSET

2 When in the SIGNAL OUT section is ON (the OPERATE key lamp is lit),
changing the offset voltage will output the DC component without any transformation.

3. Set a volage so that the sum of the signal amplitude and of the offset value does not
exceed the limit, eventually, required for the DUT protection.

= LIMIT VLT

5 => V Set +5V here.

Select a signal generation timing.

=>| SG COM -=>GEN ON Choose to start the signal generation at the

_AVG same time as the averaging process.




5-19

Connect the buiit-in summing amplifier.

SUM AMP
OFF

Set the number of averages.

=>| AVG

= AVG NO

_3 = ENT ]

Input coupling conditions setup.

=p| NEXT

=>| INPUT =

COUPLING

=
#eDC
+ INPUT

=b
HR/GND

- INP

A Typical Measurement Examples

Switch the summing amplifier on, thus
connecting internally the SG to channel A.

Choose the number of averages between -
1 and 32767.

Enter 3 here.

At first, in order to set the input coupling of
channel A, specify channel A.

Choose the AC coupling.

Since the input mode is of the single-
ended type, the positive input must be set
1o IN.

For the same reason, the negative input
has to be set to GND.

Switch now to channel B. As for channel
A, choose a AC coupling, and a single-
ended configuration.
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4. Typical Measurement Examples

Switch on the[[OPR] key.
The key's LED lights.

Note
When an offset is set, do not forget that an offset voltage is output from the output socket.

When setting the operating point of a DUT by cut and tries, first, switch the ey
on, then change the offset voltage to adjust it.

Press the \RT | key. )
The [[START JJkey’s LED lights.

in this case, the coherence function <Coh> and the frequency response function <Hab> are
displayed in the double screen configuration.

wek RO211 FFT SERVD ANALYZER =3¢ ‘ A
10 -~
LOUPLING
Coh Bic
<INPUT
0.0 E/cn
1.2 FREQUENCY Hz 10.0k  -INPUT
0.9 ISR
il =——— _
B
<Hab> &
o - Ice
i iR
-20.0 ]
dB
1.2 FREQUENCY Hz 10.0k
AVG (SN - e -
L [ I | NG | hOLT [ INIT | RETURN |

Figure 511 Example of Average Data Display
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Visualize the averagéd data.

[ VIEW [l=>| AvG vW |=> FRF Display the FRF.

Note
This operation may be omitted since the <Hab > data (lower screen) was previously
selected when you started averaging.

=>| NEXT

=>IFRF CORD|=> BODE A Bode diagram (phase and amplitude
—_— characteristics) is displayed. Two screens
are displayed at the same time.

Note
A double screen configuration was previously selected when the servo analysis mode was
set up. It is assumed here, that the lower screen is selected.

wee RE211 FFT SERVO ANALYZER #4+
o o =8
deg = .

<Hab> ™ CG=-0UAD
Phase
NYQUIST
~180.0
deg
1.2 FREQUENCY Hz 10.0k Cole-Cole
40.0
dB
L NICHOLS
<Hab> 3
48 [~
. I~
B
-20.0 m—
48 2
1.2 FREQUENCY Hz 10.0k

AVGESUD 372
i | COORD | X SCALE [ Y SCALE | RETURM

Figure 5-12 Bode Diagram

Shift the phase by 180° .

=>!SEL = Select the upper screen
{phase characteristic).

When the open loop characteristic is measured using a summing ampiifier, the resulting data shifted
by 180°. Thus, you must shift it by 180° to obtain the correct characteristic.
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4. Typical Measurement Examples

Select a 180° shift operation.
=> NEGATE
= RETURN
=> MATH SEL
=P OPERAND Select the data to be submitted to this
- operation (here the FRF).
= 15t OPRTR Set the selected operation {phase shift) as
the first operator.
=> DO MATH Perform the phase shift.
= |MKR REF|=> SEL to The cursor of the amplitude display (lower
__OTHER screen also non selected screen) is

automatically aligned with the phase
display cursor (upper screen also selected
screen)

Display the operation resuft.

|| VIEW l|=> MATH VW | = RESULT Display the operation result.

= ARRAY
COORD |=> PHASE Disptay the phase of the resulting FRF.
=>| ¥ SCALE |= Y AUTO Unwrap the phase.

SCALE




5-23

a4 Typical Measurement Examples

=>{SEL = Now, select the lower screen.

=> | MATH vw | = RESULT
ARRAY

#a% RIZ11 FFT SERVD ANALYZER #%»

deg [

<Hwyx
Fhase

ceg

4.0

Hxg>
dBtig

-20.0
dB

1.2 math FREQUENCY Hz 10.40
AVGISIM: 33

- [5G | iRl | FRF CORD | CODRD | % GCALE | ¥ SCALE | RETURN |

Figure 5-13 180° Shifted Phase Display

Nyquist and Nichols diagrams are now going to be plotted, to judge the
system’s stability.

= |FRF CORD{=>NYQUIST Display a Nyquist diagram.

wae ROC11 FFT SERVD ANALYZER sk
2.0 - BBOE
r T

Hiy>
Inag 'y Cole-Cole
A
NICHOLS
-2.0 \
-2.0 ath wrst Real 2.0
: P AVGSLIMI: 273
SEL [ || mTH vu HEE | COORD | X SCALE | Y SCALE | RETURN |

Figure 5-14 Nyquist Diagram
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=3 NICHOLS Display a Nichols diagram.

w4+ RAZI] FFT SERVO ANALYZTR s

0.9 BODE
b
L—
C0-QuAD
i
},’ WYQUIST
ey r
dBMag , Cote-Cole
f
Ji
2
-%0.0 sath  Nichols Phase deg 0o
MBS 33
[SE._ I |[wM vu | GEElSEE | COORD | X SCALE [ Y SCALE | RETURN |

Figure §-15 Nichols Diagram

=> BODE Display a Bode diagram.

Read the gain margin and phase margin.

=>| SEL = Select the upper screen (to display a Bode
marker on the upper screen).
MKR ||=>CTRL SYs|=> BODE MKR Switch on the Bode marker.
_BOFF

CRT.

BEEES

If there exists no frequency where the gain characteristic cuts the 0dB axis or where the phase
characteristic cuts the 180° axis, then the message "Bode Marker Undefined" appears on the

To ease the visualization of the results,

TYPE
change its display position to the lower left

=>

comer.

L3
"
B




5-25

4. Typical Measurement Examples

e RG211 FFT SERVO ANALYZER w4+
0.0 - SINGLE
deg [~ |
=) ‘b
(ng" oy LAl
Phase )
|6 narg: 462030 d8.
[P margin 181576 deg TRIPLE
-360.0 [ fixss) 500.000 H=
deg | I | IMEBNI 1
1.2 nath FREQUENCY Hz 0.0k gun
0.9
dB —_—
+ MONTTOR
hog H 1
dBig ~t vigible
s o ER
1.2 nath FREQUENCY Rz 10.0k =
. AVG(SURY: 373
[ 8 (DR | FoenaT [INSTW | avivu | memvu | NEXT |

Figure 5-16 Open Loop Characteristic Display

Dedtllt%e the closed foop characteristics from the open loop measured
results.

=b| AVG VW FRF Display the measured data on the upper
screen.

l MATH |=P FRF MATH |=> Open Close

Select the open loop to closed loop
conversion operation.

=> H/(1+H)

=> RETURN

=> MATH SEL

Since you previously gave a value to the
first operator, define this conversion
operation as the second operatar.

=> 2nd OPRTR

DO MATH Perform the conversion.
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4. Typical Measurement Examples

Visualize the operation results.

VIEW | => |MATH VW |=> RESULT Display the results ori the upper screen.
ARRAY
=>{ COORD |[=» PHASE Visualize the phase.
=>|{ SEL = Select the lower screen.
== I MATH VW = RESULT Display the logarithmic amplitude.
ARRAY
=>|Y SCALE |=> Y AUTO Choose the auto scale representation.
SCALE
rex RG211 FFT SERVD ANALYZER s+ UPPER
0.0 0.04B
deg i
LOJER
<Hxyr =20. 0048
Phase
Y DEFAULT
-360.0

1.2 math FREQUENCY Hz 160k

1.2 math FREQUENCY Hz 10.0¢
AYGISD 3

[SEL_Q |[Twrn v [ FRF CORD | COORD | X SCALE | o | rETURN |

Figure 5-17 Closed Loop Characteristics




5-27

4, Typical Measurement Examples

B Advanced Measurement: How to Use the f-table

If the dynamic range of the DUT is wider than 70dB, the signal’s power is
partially reduced, and the measurement results are inaccurate.

If the #-table is used, since the generated signal can be finely defined,
high-speed and high-accuracy measurements are enabled.

Here the use of this table is illustrated through the example of the
measurement of the frequency response function of the focus servo system
of a CD actuator.

Switch the power on.

R9211 E3

T-type connector

“_..u C ﬁa

DUT L aser Doppler velocity meter

CD actuator

Figure 5-18 Connection Method

Obtain approximate measurement data by the LOG MSIN sweep method In
the servo analysis mode.

The approximate measurement results will enable you to decide the table setting. About measuring
with the LOG MSIN sweep method, please refer to the example "Measurement Procedure of the
Frequency Response Function of a Mechanical Filter", in this chapter.

Choose LOG F-Tab as the signal sweep method.

SETUP |i=>| SWEEP |=> LOG F-Tab
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:
.,

FREQ RNG

=>{ RANGE
100kHz
50 => kHz
Set the analysis resolution.
=> { RESON
=> LOG f
= Line/Dac

200 [ ENT ]

Set the number of decades.

= Decade

4 = ENT|

Set the input sensitivity.

CH-A

=P [— .3
SENS AUTO

CH-B
AUTO

Set the frequency range of the measurement.

Set the maximum frequency of the range.

B50kHz is appropriate here.

Having selected the logarithmic resolution
frequency analysis, select the number of
lines per decade.

Select the number of lines per decade
from 10, 25, 50, 100, or 200.

Select 200 here.

Set the number of dacades over which you
want the analysis to be performed.

From one to six decades can be selected.
Select four decades here.

Note

Six decades can be selected only when
the analysis resolution is less than 100
lines/decade.

Set AUTO for both channel A and channel
B, so that the input sensitivity changes
automatically according to the input signal
amplitude. :
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~ Set the signal generation timing.

=>|sg com|=> GEN ON Set the signal generation timing so that the .
AVG signal generation starts at the same time

as the averaging process.

Note
If the preceding steps were previously set to obtain the approximate measurement data,

they need not be set again.

Set up the frequency table.

=>| NEXT
=>|SQ BAND Display the frequency table.
=k RO211 FFT SERVD ANALYZER 44
-50.0 SINE
ey 3 SI6 fSTART fST0P AP OFFSET  AUG _—
3
4 ———
2 £ START
7 0. DkHz
3 ———
Gaz ;3 f STOP
aprg | 10 50. 00kNz
12 —_—
:
X
15 :
1
17
: "
1500 | 20
By
o FREGUENCY ¥z 50,0k iz
AV DD
SRR | AFEAvc | f EDIT | INPUT | HOLD | UNIT | RETURN |

Figure 519 Frequency Table

Partition the measurement frequency range according to the approximate measurement data.
Set the waveform type, the start frequency, the stop frequency, the signal level, the offset, and the
number of averages for each frequency division. Each frequency division is assigned an ID

number,
in this example, partition the measurement frequency range in 16 divisions and set the above

mentioned quantities as follows:
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Measurement”.

D SIG f START f STOP AMP OFFSET AVG
# | MSIN | 5000 Hz § 5000 Hz | 10.00 mV - 200.0mV 2
2 MSIN | 50.00 Hz | 250.0 Hz | 10.00 mV - 200.0mV 2
3 MSIN | 250.0 Hz | 500.0 Hz | 30.00 mV ~200.0mV 2
4 MSIN | 500.0 Hz | 1.000 kHz | 300.0 mV - 200.0mV 2
5 MSIN | 1.000kHz | 2500kHz | 1.000 V - 200.0mV 2
6 MSIN | 2500kHz | 5.000kHz | 1.000 V - 200.0mV 2
7 MSIN | 5.000kHz | 10.00kHz | 1.500 V - 200.0mV 2
8 MSIN | 10.00kHz | 12.00kHz | 1.200 V - 200.0mV 2
9 MSIN | 12.00kHz | 1400kHz | 1.000 V | -200.0mV 2
10 MSIN | 14.00kHz | 15.00kHz | 1.300 V - 200.0mV 2
1 MSIN | 15.00kHz | 16.00kHz | 2.000 V - 200.0mV 2
12 SIN 16.00kHz | 20.00kHz | 2.000 V - 200.0mV 2
13 MSIN | 20.00kHz | 21.00kHz | 2300 V -200.0mV 4
14 MSIN | 21.00kHz | 22.00kHz | 2500 V -~ 200.0mV 4
15 MSIN | 22.00kHz | 24.00kHz § 2500 V - 200.0mV 4
18 SIN 2400kHz | 49.90kHz } 2000 V - 200.0mV 2

=> MSIN

Regarding the partitioning method and the value setting method, refer to Section 3 "Toward Better

For the division referred to as ID1, select a
multisine wave.

The start frequancy must now be set.

Enter 5Hz.

The stop frequency must now be set.

Enter 50Hz.

The signal amplitude must now be set.

Enter 10mV,
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The offset must now be set.

Enter —200mV.

The number of averages must now be set.

key to start setting up the frequency division referred to as ID2.

Press now the

w4k RO211 FFT SERVO ANALYZER ##
60,0 SINE
B | oslg  fSTART £SiP AP GFFSET  AVG
!1 mSIn  5.000 #z 50.00 Hz 10.00mv -200.0mV 2
M -
g § START
T 50. 00tz
8 ———
Baz tg § STOP
dgrg | 10 50. 00Hz
12 —_—
13 :
14 kHz
15
16
17
18 Hz
19
-160.0 | 20
4BV
2.5 FREQUENCY Hz 53,0k iz
AVGLSUMD = 6/
[ampiave | 7 ENIT | NPT | hMoD [ UNIT | RETURN |

Figure 520 Frequency Table

Set each frequency division up to the one referred to as ID 16. In the same way when a frequency
division setup is completed, you must step to the setup of the following one.
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4% RS211 FFT SERVQ ANALYZER woed
60,0 SINE .
B nosip fSTART fSTIP AP OFFSET  AVG —_—
| MSIN 5.000 Hz 50.00 #z 10.00aV -200.0wv 2
SOMIN 30.00 e 6.0 4 10.00wV -20.0W 2 n
I OMSIN 280.0 Hz B00.0 Hz 20,000V -200.Gav 2
3 MEIN TO0.0 Mz 1.0G0kHr 300.0mV  -200,(eY 2 p—
5 MmN 1.000kHz 2.500kHz 1,000 ¥ -200.(mY 2 § START
EOMSIN  2.500kHz 5.000kHz 1.000 v -200. 2
7 MSIN  5.000h4z 10.00kHe 1.500 ¥ -200.0mV 2 0.0Hz
$ MSIN  10.00kHz 12.00kHz 1.200 v -200.0mv 2
¢Hgby | & MSIN  12.00kHz 14.00kHz 1.000 V -200.0a¥ ? § STOP
dErg | 10 MSIN  14.00kkz 15.00kHz 1.300 ¢ -200.0aY 2
1 MSIN  15.00kHz 15.00kMz 2.000 v -200.0nY 2 S0000Hz
12 SIN 16.00KHZ 20.00kHz Z.000 v -200. : _—
13 MSIN  20.00kHz 21.00kHz 2.300 ¥ -200.0a¢ a
14 MSIN  21.00kHZ 22.00kHz 2,500 Vv -200.0aV 4 kHz
15 PSIN  Z2.00kHz 24.C0KHZ 2.500 v -200.0mY 4
¥ SIN 24.00kHz 49.90KHz 2.000 v -200.CaV 2 =
Hz
i
-mu&g »
£ FREQUBECT Fz 530k wHz
ARSI 244
[AwEave | § EDIT | INPUT | HWOLD | UNIT | RETURN |

Figure 5-21 Frequency Table
Set a sweep sequence.

in order to perform sweeping according to what was defined in the table, specify the start and stop
IDs.

=>| { EDIT i=> START ID Here, set 1 as the start ID and 16 as the
stop ID.
1=
=> STOP D

s =[]

Change mode from table setup to measurement.

=> DONE

Before pressing the DONE key, any operation other than table setting operations are forbidden
and the message "XX.er = Invalid Key !" is displayed. After setting up the table, press the DONE
key to be abie to set other parameters.



5-33

Input coupling conditions setup.

= NEXT
=[ eyt |=> SHANNEL
CH-B
= COUPLING
AC,
+ INPUT
SGND

Switch on the key.
The key’s LED lights.

Note

" 4, Typical Measurement Examples

At first, in order to set the input coupling of
channel A, specify channel A.

Choose the DC coupling.

Since the input mode is of the single-
ended type, the positive input must be set
to IN.

For the same reason, the negative input
has to be set to GND.

Switch now to channel B. As for channel
A, choose a DC coupling, and a single-
ended configuration.

When an offset is set, do not forget that an offset voltage is output from the output socket.
When setting the operating point of a DUT by cut- and- tries, first, switch the key

on, then change the offset voltage to adjust it.

Press the key.

The | START |ikey’'s LED lights.
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In this case, the coherence function <Coh> and the frequency response function <Hab> are
displayed in the double screen configuration.

e+ RAZ1LC FFT SERVO MYZEF LA CHANNEL
1.0 ch-n/HE
i
COUPLING
<Cohy ac/fR
+INPUT
=
0.0 ‘ 14
1
5.1 FREQUENCY Hz 50.0k  ~INPUT
50.0 [ hi
i : ...
—l"’ Pt
Hab> -
dBrig L 1cP
AN o/
0.9 1 —_—
1B
5.1 FREQUENCY Hz 50,0k
AVG S : 2/
TSOowa | MPRAVG | J EDIT | (RESE | M0 | NIT | RETURM |

Figure 522 Example of Average Data Display

Visualize the averaged data.

VIEW {=>| AVG VW |=> FRF Display the FRF.

Note
This operation may be omitted since the <Hab> data (lower screen) was previously
selected when you started averaging.

=>| NEXT

= [FRF CORD|=" BODE A Bode diagram (phase and amplitude
characteristics) is displayed. Two screens
are displayed at the same time.

Note
A double screen configuration was previously selected when the servo analysis mode was
set up. It is assumed here, that the lower screen is selected.
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ak ROZ11 FFT SERVD ANALYZER % UPPER
0.0 "o,
&L 0.0deg
iavy LIVER
Habs - -1620dey
Phase I
Y BEFAULT
-1.6
kdeg
5.1 FREQUENCY Hz
0.9
5
<Hab> il
dbMg
' Al ATEAN
-70.0 {
q8
£ FREQUENCY Hz

AVG (SUAM: ¢
SEL B |[ MATH U | FRF CORD | COURD | X SCALE |

Figure 523 Bode Diagram
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In this chapter, the analysis procedure in the FRF mode is
explained, and all the necessary information about this
mode is given. Finally, the FRF is illustrated through
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1. The FRF Mode

The FRF 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 impuise response function by applying an Inverse

Fourier Transform to the Frequency Response Function.

Note
Since the input signal is not a swept signal, a signal generator other than the built-in SG can be used
for the input.

+er RUIIL FFT SERVD ANALYZER 44+

VAL 1.6 UAVEFDRH
[T T - T
i |1 [t 3 !
pol P
Han | I\L_j L toh © i 1 SPECTRUN
Fhaze - ' 7
[ '] TInE-FREQ
-130,0 f o [ P
deg A R S SR 1 PR R R S S SR SN N1
€0.3  FREQUENCY Hz  20.04 €0.0 FREGUENCY Hr  Co.0b s
30 £00.0 i
]
L A 4 L . 1 semvo
Hab. | AN 4 I b 4
abve [ ‘( \ \\ A Rl _——*.—
. ]
: A ]
e [ ] -sos.0 [ ] =
bl IR S S TR SN IR Y SR TR N S Rt
0. FREQUENCY HT 20,0k Em LA sex  15.0m
AVGISUM 10,10 .
[ ":s N | oA | lamR [ maTE | [ 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 (fiiter ...), 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.

Re211

T-type connector

t - "
beom e
[ \

Random
signal

IN ouT
Signal generator DUT

Figure 6-2 Connection Method

Select the FRF mode.

“ MODE [=>| MEAS |=> FRF

Set the input sensitivity.

SETUP ||=>| sens |= CHA
AUTOMAN Choose the AUTO mode for ¢channel A

—s CHB

hy the AUTO f b i B
AUTO Choose the AUTO mode for channe
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Set the frequency range.

Set the upper limit of the frequency range of the

g(f) l!%rou know the FRF of the DUT, choose
Hz

‘=>| RANGE [=> FREQ RNG

20 => kHz This is how you would enter 20kHz.

Set the input coupling conditions.

=>| INPUT j=> CHANNEL Select the channel for which the input
EE—— conditions are to be set up.

=p CH-A/CH-B

—p +INPUT Set the + INPUT 1o IN.
$B/GND

= —INPUT Set the — INPUT to GND.
NG
=p COUPLING Set the input coupling method (AC or DC).

AC/DC
Set up the INPUT menu for both channels.

Select the Hanning window.

=5 NEXT Call the second page of the X soft menu.

= |WEIGHT |=> HANNING
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Set the averaging conditions.

= AVG => AVG NO
32 => [ ENT
MODE |j=>| EXTEND |=p> TRACEONST
L) BOFF
[ VEW ji=>| TvPE |=> DUAL

Switch the | START II key ON.

The averaging process starts.
When the || START

the measurement results.

Visualize the measurement results.

VIEW {l=>| AVG VYW |= FRF

=»| NEXT

= |FRF CORD|—> BODE

Y AUTO

= ALE |=
YsG SCALE
[ seL M|= Y AUTO

SCALE

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
double 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.

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

Display a Bode diagram.

Adjust the Y scale of the lower screen.

Select the upper screen to adjust its Y scale.



6-6

2. Basic Setup Procedure

#¢+ ROZ11 FFT SERVD ANALYZER w#x

UPPER

G ==

- o
A |
™ T T T T T TT

\\/'\'\/ '

30.00dB

. Before auto scaling
=70. 00dB

Y BEFMILT

tHab:
dbrg

-T0.0
dE . ;

L

:

After auto scaling

"
FREQUENCY Hz

VoS : 10710

I'SEL g |[ naTH vu | FRF CORD | COURD

% SCALE [

= | AVG VW

=>| Y SCALE

Figure 6-3 Bode Diagram

—» IMPULSE
RESPONSE

s YAUTO
SCALE

Visualize the impulse response.

Adjust the Y-axis scale.

100.0

=&+ RO211 FFT SERVD ANALYZER 4%

<IMP>
Real

-16G.0

Before auto scaling

: :
E.m  fipd

500.0

7

I+
Real | 7

C After auto scaling

-500.0 :
A, i1 P 1 1 L
-5.0n  flpd LAG sec
AVG(SURY: 10410
[SeL g |[mamw | | CoORD [ X SCALE | QRSN | RETURM |

Figure 6-4 Impulse Response Function’s Graph




6-7

3. Toward Better Measurement

[l 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-
called 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
muitiplied by the exponential function to damp the impulse response within
the frame time, thus recovering the clipping error.

If it is so specified in the setup, channel A’s waveform is automatically
multiplied 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

= ET WN Select FORC.

o

=» 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 = | ENT 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 time 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 ime is determined depending on the frequency range as follows:
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Frequency range ' Unit

100kHz to -500Hz usec

200Hz to 500mHz msec

200mHz to 10mHz s$8c

20.0

snx RG211 FFT SERVD ANALYZER #4¢ SET~CHAMN

v

[}

TIE sec Z0.0n  RETURN
MBS 30710 .

(]~ ]

ONIT | ChDELAY | I [ wenmw |

Figure 6-5 Effect of the Application of the Force Window on a Sine-wave

—s SET CHANN
CH-A/CH-B

= SETWND
FORCAHESD

e START TIM

=> STOP TIM

=> DAMPING

Select CH-B to multiply it by a response
window. -

Select RESP.

Set the response window's start time.

The end time value of the response window has no
meaning ; however, it must be greater than the start
time value.

Set the response window damping time.
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-20.0
dBY

@bb
detg

-110.0
dBy

wie T9211 FFT SERVO ANALYZER wxe

T

Ts

5.0

TREGUENCY T2

0.0

: )
TIME sec

AVBSUm: 373

(EENGE | ac | UNIT | CHIELAY |

]

RINIEUN

f\ I BAMNING

1 FLAT-PASS
7.0k
FORCE/

RESPOWSE

! UEIGHT £}
200. {OFF}
T nETURY |

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

-20.0
[

Gbd

dirg |

-110.0
43y

500.0
av

Kb

-500.0¢

wek ROZ11 FFT SERVD ANALYZER 4

1 L

T

L ;
TIME sec

AVG(SUMY: 373

HINTHUN

FLAT-PASS

UEIGHTL £}
(OFF)

[

UNIT

T ChDELAY |

[ RETURN |

Figure 6-7 A Response Waveform Artificially Damped within the Frame Time
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Il How to Check the Measurement Results

VEw ]

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 theé measurement, or if there is another source of
signal, measurement reliability cannot be checked using only the FRF. For
this reason, the cause-effect refationship 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 resuits
are refiable.

Conversely, the closer the coherence function comes’to 0, the weaker the
cause-effect 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 |=> DUAL Select the double screen configuration.
If both the coherence function and FRF are displayed
simuitaneously, the frequency at which the reliability is
SEL = low can be easily identified.
AVG vW |=> COHERENCE Display the coherence function on the upper screen.
SEL S |=> 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.
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g

R9211 FFT SERVD ANALYZER #4

The coherence is high, thus
implying that the reliability of

- the measurement is also high.

1.0 : ‘ —_ : . UAVEFORN
r ———
Goh> SPECTRUN
r 1 TINE-FREQ
0.0 r L 1 L 1 y L - 1 L J i ——
50.0 FREQUENCY Hz 20.0k
30.9
ab
tHaby
dbrg [
0.6 |
dB L 1 L 1 : L 1 L L
50.0 FREQUENCY Hz 20.0k
WEGED: 3R
S | [ et | B | DaTE | i EsTEND |

Figure 68 Frequency Response Function Obtained with a Multi-sine Wave

1.9 : : . UAVEFDRIN
L u V T 1 T 1] T T i
woby b 1 sPecTRum
L 1 TInE-FREQ
0.0 ]
50.0 FREQUENCY Hz 20.0k -
30.0
pr ; : T T T T r y
- -
_J\ 1 sewvo
Hab> | K
d r -
Bhg i /
-70.0 i —
dB £ ; : . : ; . . . \ ]
50.0 FREQUENCY Hz 26, 0k
AVGISUY: 32732
=N T7eaL | LABEL | DATE | [ oTen |

*hx

Ro2ti FFT SERVO ANALYZER »ex

The coherence is low at some
points. We therefore know
that the reliability of the
measurement is low at these
antiresonance and resonance
points.

Figure 6-9 Frequency Response Function Obtained with a Pseudo Random Wave
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B Delayed Systems

SETUP

=>| NEXT

Analysis (Interchannel 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.

=D |ChDELAY | =>

ICH DELAY Switch on ICH DELAY. °
E8/OFF
== DELAYT Take Channel B as reference : if channel A’s signal is
YO0 msec late compared to channel B’s, set a positive delay, if

channel A's signal is earfier than channel B's, set a
negative delay. (Resolution: sampling interval)

Say you want to measure & 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 woulid for a
normal system, the reliability of the FRF would be low, which is indicated by
a small coherence function.

wbe RG211 FFT SERVD ANALYZER #s+

ICH DELAY
LY h—- L P T
b | ] Response of a delayed
system to an impuise :
000 |’ ] Xa : input waveform
v — T B Xb : Output waveform
e o . T s e CH-B is about 26ms iate
I ] =  compared to channel A.
b E ’ p
1.3 L E [
. e . B
AUG IS ¢ 0/0
[TWEmHT | av6

[ wt [ SR I [ seTume |

Figure 6-10 Input and Output Signals of a Delayed System
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vt RG211 FFT SERVD ANALYZER

ICH BELAY
1.0 on/BH
<Coh>
0.6 The very small coherence
s FRENENCY Hz 50 function demonstrates the
2. — . N poorness of the measurement
i if no precaution is taken.
(Hab) r e
derg [
-50.9 -
dB L L 1 I .
12.5 FREQUENCY Hz 5.0k
[uErchr | [ uerr | R | | wETUe |
Figure 6-11 FRF Measurement of a Delayed System

1.0

<Coh>

0.0

20.0

dB

<Hab>

dbng

60.0 L

dB

«ax RO211 FFT SERVD ANRLYZER wes

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

[ uErGHT | it | A | [ RETURN |
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
extraneous noise perturbs the measurement, averaging improves the Signal-
to-Noise Rafio.

=>{ AVG |=> AVGNO

30 = To \average 30 times

wen RO211 FFT SERVO ANALYZER *s AVG HODE
1.0 ere— SR : r : . Lsum
Coh> |
E “AVG KD
0.0 f 3
o 1 1 1 1 L 1 1 L 1
50.0 FREQUENCY Hz 20.0k

Averaging is done only three

deg ™ N ¢l =———  times:
w w The coherence is small and

the phase is inaccurate.

. : 1

! E
20.0k

0.0 FREUENGY iz

ASGUL: 33
[urcer [ SEENER | wIT | ChDEaY | [ T EETum |

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

[ ETGRT | N | Wi | _caseu | [

wrr R9211 FFT SERVD ANALYZER #ex

TTHT
-4
Iﬁ

z
2
gr
§.
#
8

. L L L L L :
50.0 FREQUENCY Hz 20.0k
AVBISUMY:  32/32

| wemaw |

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

B Frequency Range, Number of Lines, and Zoom

To obtain a highly reliable measurement result, it is essential to select the
measurement 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.

w4+ RG211 FFT SERVD ANALYZER xx»
T T Y T T T T T = {LIX )

1 1 i Lol L 3 1 L
50.0 FREQUENCY Hr 20.0k 2

AVG(SUMD:  3/3
[[(r | EEREEN| 5D5 | IeWT | TRIC | ARVHLD | WEXT |

Figure 6-15 Setting the Frequency Range

# How to Set the Frequency Resolution

SETUP |=>| RaNGE |=> fRESOLN

= LINE/SPAN

800 = To set a frequency resolution of 800 fines.
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3, Toward Better Measurement

woa RI211 FFT SERVD ANALYZER #ea

-10.9
dbv

BN |

Gbb

dims T
8001ine
—
7 SaPL CLk
L e
-110.0 —
dBY : 1 3 —_ 1 3 s X
%.0 FREGUENCY Hz 200k FETIAM
wGEM: 33
[(Fmc [ WEESEEN]| Ses | INAT | TRIG [ amtiziD | MEXT |

SETUP

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 R9211C.

RANGE [=> START{ Set the start frequency.
10 => kHz

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

if you press the START! or STOPf . a s+ mark appears to show

that the specified domain is being zoomed in.
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3. Toward Better Measurement

wen RE211 FFT SERVD ANALYZER wes e -
8. T — ——— L 1
M EECEE—
[ FIED e
cHaby b 20 XMz
Phase —
[ START 1
g0 [ 0,00t
™
0.0
@ [
s |
o [
e -
T FREQUECY Hz DoH W
MECHD: 3232

CEE - M TNUT [ TREC | AMUMLD | mEXT |

wws RE211 FFT SERVD ANALYEER e p— e RS211 FRT SERW) AALIZER was T o
A - meeeeeee—— o
L ] em—
L ] nom
vy | | 2w
Prase [ ]
3 1 st ox
ae00 § ] oo
o
2.0
13
<mbx
dapry
! 0.0
@ R R &
s TREGENCY 12 e wm z
AVGISU: 32/32 3
T | REEN) | Soc | Wevi | mic | amwn| o Fuc QN | SO | LT | TRIC | ANVHLD | KEXT

Figure 6-17 Zoom
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3. Toward Better Measurement

B Measurmg 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

VIEW

AVG VW

FRF MTH

NEXT

<Gss(fy> _ <COP> <COH> <Gbb>

L]

< @Gnn(f) > <In COP> {1— <COH>)<Gbb>

:  Coherent output power spectrum (generated only when

an input signal is applied to the DUT)

Power spectrum of the DUT’s output

------------------- Display the coherence function.

-- Register the displayed coherence

function as an operand.

SNR --- Select the SNR computation.

-- Register the selected SNR

computation as a first operator.

== Execute the SNR computation
(SNR).

function.
<SNR>= =
<@Gss(f)> : Power spectrum of the signal
<Gnn{f)> : Power spectrumn of the noise ~
<COP>
<in COP>: Power spectrum of the noise
<COH> : Coherence function
<Gbb>
COHERENCE
MATH SEL = OPERAND -
=> RETURN
SNR =
=3 RETURN
MATH SEL => 1st OPRTR -
=b> DO MATH -
MATHW
MATH VW =b

RESULT ARRAY --- Display the SNR.
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4. Typical Measurement Examples

B Measurement with an impulse Hammer

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

The fact that a pulse possesses frequency components over a wide rangse,
enables a compiete 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 R9211. 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
exiraneous power supply unit or an amplifier.

REFERENCE
For more detailed information about the built-in power supply unit for

accelerometers, refer to what concerns the ICP (Integrated Circuit
Piezoelectric) : p4-9, 4-10, 9-19.

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

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

Connect the accelerometer to the R9211. (See Figure 6-18.)

=)

Ra211
Accelerometer
E (=] =] [o}
o o ol & 8 o &
©
Structure @ It
under
test (DUT)
Accelerometer
pickup Hammer (pulse source)

Figure 6-18 Connection of the Impulse Hammer

Note
Connect the pickups to the + sockets of channeis A and B.
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Select the FRF mode.

[~

Select the rectangular window (RECT).

SETUP ||=>

=

MEAS |=> FRF

NEXT

WEIGHT |=> RECT

Set the input coupling conditions.

=>

=>

NEXT
INPUT |e=p CHANNEL
CH-A/CH-B
e TCP
ON/OFF

Set the input sensitivity.

=>

SENS {=> SET CH-A

=5 =>|[ENT]

=> SET CH-B

Set the frequency range.

==

RANGE |=> FREQRNG

200 => Hz

4. Typical Measurement Examples

Select the channel you are now going to set up.

When ICP is switched on, the input coupling
automatically becomes AC.

Set the input sensitivity of channel A.

To enter -5 dBV.

Set channel B in the same way.

Set the maximum frequency of the range.

To enter 200Hz.
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4. Typical Measurement Examples

B

. -

Set the trigger conditions.

TRIG {=> SOURCE

=> CH-A

=> RETURN
=> SLOPE
=> +SLOPE
=> RETURN

=p» LEVEL

100 => HENT

== HYSTERESI

5 = [en]

=p DELAY

1 = msec

=5 RETURN

Select channel A as the trigger source.

Trigger along the positive slope.

The displayed unit is then adopted.

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

Set the hysteresis level.

Enter 5 to set 5SmV when the unit is mV.

Set the triggering position.

Enter 1 to set 1ms.
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a4 Typical Measurement Examples

Set the averaging conditions.

=P AVG => PROCESS

=> +1AVG __ Set +1AVG.

=> RETURN

=> AVGNO Set the averaging count.
_1(_)_ =P [E_NE Enter 10 to average ;Oﬁmes.

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 |=> AUTO ARM Select the auto arm mode.

=>| TYPE |=> DUAL To allow the acquired data to be checked,
select the double screen configuration.
= | NsT vw |=> CHA Display the time waveform input to channel A.
TIME
=| seL M|= CH-B Display the time waveform input to channel B.
TIME

Generate vibrations with the impuise 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.

ONA3H

|| MODE l—=>| &xTEND |=> TRACEONST  Set TRACEonST to OFF to forbid screen
| evolution according to the averaging process.
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4. Typical Measurement Examples

Switch the 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. EEEE—

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

until the || START {] key's iamp dies out, thus indicating the completion of averaging.

Visually check the measurement results.

VIEW [=>] AvG vw |=> FRF Display a Bode diagram.

NEXT

FRF CORD|=> BODE

wcx RO211 FFT SERVD ANALYZER s=s

by F 31 Co-ouAaD
Prase [0 i
i 1 WYQUIST
-180.0 |
deg 1 1 L i 1 1 I 1 Y
20,0 flpd FREQUENCY Hz 0.0 Cole-Cote
60.0
db
L RICHOLS
<Hab> 3
e | ]
0.0 ] —
dB L L L 4 L n L L L
250.0m  fipD FREQUENCY Hz 200.0
AVG (SN = /8

[se B |[nam W | iR | [xscalt [Yseas | wemum |

Figure 6-19 Bode Diagram Obtained for a Measurement using the impuise Hammer Method

e
sy
:-.\?}I-I i’h-.-.-i-



6-25

A Typical Measurement Examples

B Example of Measurement Using the Built-in SG (Multi-Sine Wave)

in the following example, a multi-sine wave generated by the built-in 8G is
used to test a filter.

Connect the DUT (filter) to the R9211.

When you use the built-in SG, connect the DUT to the R9211 as shown in Figure 6-20. When you
use an external SG, connect it and the DUT as shown in Figure 6-2.

Filter

Figure 6-20 Connection Method

[ ]~ s |~ T

Set the input sensitivity.

SETUP = SENS |=> CH-AAUTO Choose the AUTO mode for CH-A.

=>» CH-B AUTO Choose the AUTO mode for CH-B.
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4. Typlcal Measurement Examples

Set the frequency range.

=>| RANGE |=> FREQRNG Set the upper limit of the frequency. range.
(if the FRF of the DUT is unknown, set

100kHz.)
50 = kHz To set 50kHz.
Set the Input coupling conditions.
=] INPUT [== CHANNEL Select the channel you are now going to set
CH-A/CH-B up.

= *+INPUT Set the + INPUT to IN.
IN/GND

= —INPUT Set the — INPUT to GND.
IN'GND

s COUPLING _  Set the input coupling method. Set AC here.
__#EpC

Set such conditions for both channels.

Select the rectangular window (RECT).

=>| NEXT Call the second page of the X softmenu.

=>| WEIGHT |=> RECT

Set the signal generation control parameters.

SG CONT||=>| SIGNAL |=> M-SINE Select a multi-sine wave.

e sGWLT |=» AMPLITUDE Set the output voltage of the signal generator.

05 = V Set +0.5V.
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- 4. Typical Measurement Examples

=3 | CONNECT |=> to ChA Internally connect the SG’'s output to CH-A.
=5 |OUT CTRL |=> GENERATOR  Start the signal generation.
START
OPR From now 6n, the generated signal is actually

' output from the SG’s output socket.

Thus, you can check the DUT’s input and output signals on the screen. You will adjust the
frequency range and signal ampiitude while observing the spectrum of channel B's signal.

Adjust the settings according to the characteristics of the DUT.

Reset the frequency range according to your observation of the spectrum of Channel 8’s signal.

we RYZ11 FFT SERVD ANALYZER woe f RESULN

A . T . : y r r T : am

Gbb

-120.0 4
LE 1 L f L L n
FREQUENCY HZ 00,0 STOP 1
-10.0 I— 20.00KHz
% ———r— :
Wz
Gibd
dbrig
. Hz
Changing 100kHz to 2 "
1 1 1 k.
anging z to 20kHz 55 FREGOERCY Fiz 200w
V(S 3232
[ Fmc | RS | . SENS | INAT | TRIC | amvmD [ NEXT |
- s RY21L FFT SERVE ANALYZER #ex § RESOLN
Gbb
— gy
START f
19 L 0.0kHz
STOF §
-10.0 20.00kHz
S ———— —— T
r 1
6bb | 1
dBg £
— X 2
Changing 10kHz to 20kHz o © L
%0 FREQUENCY Hz 20.0k sz
AVG(SUMy:  32/32
BEL [ "] TRIc ] amvnD [ wexT |

Figure 6-21 Resetting the Frequency Range
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4. Typical Measurement Examples

Adjust the signal generator’s control parameters.

When the signal is distorted, make the following adjustments:

Linear system : Reduce the SG's signal amplitude.
Nonlinear system : Use the RANDOM or servo mode.
or RQ211 FFT SERVD ARALYZER aws ;
3.00v

AVGISUMY:  32/32
SIomaL g CONMECT | OUT CTRL | DUT MOBE WEXT

l Change 3V to 1V.

vt RQ2IL FFT SERVD ANALIYZER men

0.0 I
abv 1.00¥
60b
o [
w000 [
abv i L 2 L - L
) FREQUENCY 17 Wo
VRIS © R0 :
STGhAL | [ O | cowecT | ot crn | oo mome | mexT |

Figure 6-22 Signal Amplitude Adjustment

Set the averaging conditions.

SETUP [|=>{ NEXT Call the second page of the X soft menu.

=>! AVG =» AVG NO Set the number of averages.

o~

To enter 10.
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| 4, Typlical Measurement Examples

EXTEND |=> FRACEonST  Switch on TRACEonST to dispiay, on the CRT,
ON/OFF the coherence and FRF evolution as averaging
progresses.

TYPE => DUAL

Switch the || START | key on.

Start averaging.

When the || START [l key’s lamp dies out indicating the completion of the averaging process,

check the measurement results.

Visualize the measurement resuits.

VIEW |l=>| AvG vw |=> FRF Display a Bode diagram.

=>| NEXT

=> |FRF CORD{=> BODE

=>| v SCALE |[=> Y AUTO Adjust the Y scale on the upper and lower
SCALE screens.
—SCALE
=>| NEXT Display the impulse response.
=>| avaww |=> IMPULSE
RESPONSE
= NEXT
=>| Y SCALE |=> Y AUTO Adjust the Y scale.

SCALE
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4. Typical Measurement Examples

[l Example of Measurement Using the Built-in SG
: (Pseudo Random Wave)

In the following example, a pseudo random wave genérated by the built-in
SG is used to test a filter.

Connect the DUT (filter) to the R9211.

When using the built-in SG, connect the DUT to the R9211 as shown in Figure 6-22. When using
an external SG, connect it and the DUT as shown in Figure 6-2. -

Re211 | B
e o
DUT (fitter)
o
IN our

Figure 6-23 Connection Method

Select the FRF mode.

“ MODE f#i=>| MEAS |[=> FRF

Set the input sensitivity.
SETUP ||l=>| SENS |=> CH-AAUTO Choose the AUTO mode for CH-A.

= CH-B AUTO Choose the AUTO mode for CH-B.
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Set the frequency range.

=> => FREQ RNG

RANGE

50 = kHz

Set the input coupling conditions.

= CHANNEL
CH-A/CH-B

=

INPUT

— +INPUT
#/GND

= —INPUT

INASHED

= COUPLING
ADC

Select the Hanning window.

=>j NEXT

=>| WEIGHT |= HANNING

4. Typical Measurement Examples

Set the upper limit of the frequency range.
(if the FRF of the DUT is unknown, set
100kHz.)

To set 50kHz.

Select the channel you are now going to set
up.

Set the + INPUT to IN.

Set the — INPUT to GND.

Set the input coupling method. Set AC here.

Set such conditions for both channels.

Call the second page of the X softmenu.

Select the Hanning window.

Set the signal generation control parameters.

iSG CONTHl=>| SIGNAL |=> RANDOM

=>| SGWLT (=> AMPLITUDE

05 => V

Select a pseudo random wave.

Set the output voltage of the signal generator.

Set +0.5V.
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4. Typical Measurement Examples

=> | CONNECT |=> to ChA Internally connect the SG’s output to CH-A.

=>|0UT CTRL |=> GENERATOR  Start the signal generation.
START

OPR From now on, the generated signal is actually
output from the SG’s output socket.

Set the averaging conditions. T

Hﬁ =] nexT Call the second page of the X soft menu.

=5 AVG => AVG NO Set the number of averages.

10 => To enter 10.

e TRACEONST Switch on TRACEonST to visualize the
2Y/OFF coherence and FRF evolution as averaging is

progressing.
[ S o —

Then select a double screen configuration.
Switch on thel[ START | key.

Start averaging.

| MODE {=>| EXTEND

When the || START [l key’s lamp dies out, thus indicating the averaging completion, check the

measurement results.

Visualize the measurement results.

| VIEW [l=>| AvG vw [=> FRF Display a Bode diagram.

=>| NEXT

=> |FRF CORD|=> BODE
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Y SCALE

sEL =

NEXT

AVG VW

NEXT

Y SCALE

— YAUTO
SCALE

—s YAUTO
SCALE

— IMPULSE
RESPONSE

= YAUTO
__SCALE

| 4. Typlcal Measurement Examples

Adjust the Y scale on the upper and lower
scraens.

Display the impulse response.

Adjust the Y scale.
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4. Typical Measurement Examples

I} 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 squalizer permits you to obtain the characteristics of the first block only.

Hab : FRF of the serial system : Block1 + Block2

Habi : FRF of Block?

Hab2 : FRF of Block2

Hab B
Hab?2

Hab1=

Signal

enerator Biock1 Block2 —O-----;, CH-B
: /’, Rg211
a/

CH-A

Record the characteristics of Block2 in the memory.

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

I VIEW ‘-=’> NEXT

=>|MEM VIEW | =>

DATA Save Block2’s FRF in memory1.
SAVE1

Measure the characteristics of the global system.

| VEEW |=| avGg vw |=> FRF Display the FRF of the global system
' o (Block1 + Block2).
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Use the Equalizer.

\ MATH | => | FRF MTH |=> MATH SEL

=p OQPERAND Register the dispiayed FRF as operand of the
' equalizing operation. (This operand is the

numerator (Hab) of the above mentioned
quotient.)

DATA . .

e=>| MEM VW |=> Display the previously recorded FRF.
RECALL 1 -
MATH |=>| FRF MTH |=> EQU’;'-‘LZE Switch on EQUALIZE.
=3 |MATH SEL |=> 1st OPRTR Now the displayed FRF is registered as the

denominator of the quotient (Hab?2).

= DO MATH Equalize.

[ VIEW  |i=>| MATH vw |=> NEXT

= RESULT Display the equalized FRF.
ARRAY
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wt H9211 FFT STRVD ANALYZER e

t
geg T T T T T T T T T {m f
fﬁ 1 rREQ meg
<Hab> | 1 20wz
Phase [ ]
L ] staRt f
a0 [ { o.oum
deg i a1 1 ! ' L L
%.0 FREQUENCY Hz 20.0k STOP f
20.00kHz
L
Hz
) L : L R
FREQUENCY Hz 20.0k whz
ANGGUM: 3R
[ SENS | INPUT | TRIG | AMWHLD | MEXT |

FRF of the global system (Blockt + Block2)

wse RE211 FFT SERVO ANALYZER wer

aes BS211 FFT SERVD ANALYTER wov 0o -
ges [ T T T T T T O T K daex 'W - T T ﬂ
k. 1 ot 1 creme
<Hany b 1 apeait 2 <Hory>
Phase [ - Phase 1
T ] 1 et o
[ 3 4 {EUALIZE!
180.0 [ 1 -m&g ]
deg L . \ , . ——— . . : .
b0 el PREERLY P e .0 2 OPRTR
10.0 0.0
] T T v . r T - - T £ -
F 4 DATA r 3rd UMETE
aav> | 3 SaE1 g
aems [ l ey —
1 mta LT ]
1 swEz -
L : k¢ J B e
o " L . . N N . T
X Tcie FREQUERCY Rz T 50 =ith FREQENCY Pz ] T ETUM
MG 32/ WO 232 _
T [ Roster [ISTW | A v | NN W | [E)[ v [wmmag] rowm [oowm Jmoy | TR faTH |

FRF of Block2 FRF of Block1 obtained by equalizing

Figure 6-24 Example FRF Equalization




SPECTRUM T-F MODE

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 zbove mentioned items
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 to the digital VO. The T-F mode,
the servo mode and the FRF mode are also 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 enabled.
{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.
f— [
e IT1L T SOV MRTEE s BT EET LERS SRR een
! —
4 ; .
2z SN
173007 ¢ Towper
* oy ——
e -
(1) iy 1 e (2} Ll Lo o
-+ Jdecade
i T ojam CLx
SRR PRI Ll
;“\ JIy e Puiy “‘f" -
FREQIEMCY v o RETukR
. e
IR ThC ARNALD | WERE
S EDEIRD e oTES eee - Tt PO G MLEZEE ee _—
o Lt w0 - Lim e
- - — o
i ] : ¢
: - ] — v
y = ‘_ H e ] . r—
SN S e W ; =
: = - ' OECABE — < DECARE
- ) T ek drcade
; L e : T sAmLILE
- -~ Ll — e
= — e — ——
T ST =T v N T wETu
e - :
LR - P AR T I R TN SES  tet IR amemd | omxt

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 powerful features for time domain
anaiysis (time resolution, ...) as the waveform mode.

The spectrum mode is partitioned in 3 functions :

® Power spectrum function
» Cross spectrum function
» 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:

QOctave Logarithmic Averaging

Power spectrum O O Power averaging
Complex X % Compiex
spectrum averaging

* : For more details about the averaging method, see “® 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, etc.)

The T-F mode has the five following features:

(1) After the Fast Foutier Transform has been performed on each frame of
the data stored in the input buffer, the curve representing the
relationship between the ampiitude 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.

{5) The spectrum data can be averaged.
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1. Spectrum and T-F Modes

This figure illustrates point (1).

Amglitude

Amplitude

ST ma
Time
]
]
1
]
Ny ]
PHz l i
PHz i . ‘
PHz L.t ]
PHZ 1
PHz |
PHz ~»f
-—
Time

The signal is
stored in
memory.

The stored
signal is
divided into
frames and
the FFT is
applied on
each frame.

The time
evolution of
the spectrum
amplitude at
the considered
frequency
{(PHz) is now
represented.

Figure 7-2 Analysis in the T-F Mode

in this example, 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).

Signals are
stored in the
input buffer.

.
X TIRE pec 0y

Time

o ———————y

- : A particular
j portion of the
: i stored data
i B | can be read
: : i from the buffer
{ and analyzed.

~30
v

' Time

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

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
i frame partitioned data is
transposed to the frequency
P domain by the FFT method, and
| l 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 evoiution of a
long duration signal in the T-F mode.

aen ML FFT SO0 w2 wea

e W11 T SDND RRLIZER e

o

o«

I

3 3

=t
To

kil roraT | R [ A v W | Eor

i [

MGG 0

AD
Input =] ~onverter >| Buffer memory
J\) I
— Data View T-F analysis
3 dimensional Leve! monitor {Relationship Frequency monitor Phase monitor
display between specirum (Relationship between {Relationship between
amplitude and time) peak frequency and time)| {spectrum phase and time)
1

n L SFT SN AWLIZIR v
LX) et :'
1 [TX-]
el
151 BaTa
F MARY
3 e
bl / n.-:a
S 4
0. wany
5.0 —_
L —
] W T LX)
AGCUT . O] amati
HEIGT [ WNIT | CRMECAT (50
e RENE FIT ST LT 1 1
8.8
- t
(U]
iEn-ay
=1 MK
[F.
5
ot T
Bl —_—
ey
X " IR e e HmE
G B
W | 15 CRBELAT | Tk

Figure 7-4 Block Diagram Representing the Analysis of a Long Duration

Signal in the T-F Mode




2. Basic Setup Procedure

W 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

G

Q000

DUT

Select the spectrum mode,

|| MODE |=>| MEAS |= SPECTRUM ----errmeersssnnrenees You may select the T-F mode.

Select the power spectrum function.

SETUP |l=>| FUNC |=> POWER SPECT

Set the frequency range and the number of lines.

=>| RANG |=% fRESOIN

= LINT e Select the linear resolution
- frequency analysis mode.

=3 LINE/SPAN
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/ When 800 is specified as ) => 800 =] ENT | v Set the number of lines to 800.

the number of fines and
20kHz is specified as the =b RETURN

frequency range, the
frequency resolution
becomes 25Hz (20kHz => FREQ RNG
\, divided by 800). /
=> 20 O IRLLLLIIEe Set the frequency range to 20kHz.
=b KHz

Set the Input sensitivity.

ceeeeeeenenennnen- Sglect the auto range mode.
{Select the manual mode to analyze
a transient signal.)

=>} SENS

---------------------- 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.

Choose the proper window.
When an input is connected to

ground, the LED above the input.
=>| NEXT connector lights.

=i WEIGHT [=>  HANNING --e-eeeremreereneee- Select the Hanning window.
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Set the averaging conditions.

=>| AVG = SUM cissnnen e -Choose the arithmetic average
method (SUM).
=b> RETURN
=> AVG NO
= 20 =P ENT | --oeeeeeee- Set a 20 time average.

Start the measurement.

START || ----orevrermmmmrermm s e -Perform the measurement. (The
screen shown in Figure 7-5 is
displayed.)

Set the display conditions.

Select the double screen configuration, and display the time waveform on the upper screen and the
averaged spectrum on the lower screen.

] VIEW | TYPE ' [=> DUAL

=>| sSEL E ................................................. Sp9c|fy the screen to be set.
CH-A . . .

=>1 INSTVW [=> = ., o Display the instantaneous time

_-.FLME_ waveform.

=>| SEL =
CH-A o Display th

=>| AVGVW [==> 777 e isplay the averaged power

PWR-SPECT spectrum.
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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 MKR VAL | =P S;:G:,?( ---------------------- Select a single cursor type marker,
N
® ---------------------- 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 ! 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.

TRACEonST
MOD EXTE = o
QJ@‘ ND ON/EiES:

Start averaging.

Il START b e et er e ean e n et ee e abasaneas -The new data are averaged.

{See Figure 7-8.)
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<Baa>
esMg

wo RAZ1Y

FFT SERVO ANALYZIR #t

T

¥ T T

5.0

FREQUENCY

AVE (SR -

0.0k

20/20

——————

TNSERT
e

DEL CHAR

REL LINE

POSITION
E11/0
i

| 1iEAS

o ] e

[ Exee |

Figure 7-5 The Screen During the Measurement

wax RO211 FFT SERVD ANALYZER ks

v T T

T

T

T T T

BV

(ON?}

instantaneous time
waveaform

Averaged power spectrum

Figure 7-6 Display of the Measurement Results
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B 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.

< E.’ ﬁ o0
ILE D.U.T
) ]
Select the spectrum mode.
[ MODE }=>| wmEAs |=> SPECTRUM
Select the power spectrum function.
SETUP ||=>| FUNC |=> POWER SPECT
Set the frequency range and the number of lines.
.=>| RANG |=> fRESOLN
= LOGEf  -eereemerrerinnnnnans Logarithm
( For an octave analysis, select 1/3 )
—_— CTf or 1/1 OCTH.
—> DECADE OCTt or 1/1 0C
=b 2 =PUPENT ]| -ooeveeeees Set two decades for instance.
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The frequency resolution —> _RETURN
is independent of the —_———
frequency range and of = FREQ RNG
the number of decades. -
it is always equal to 80 = 20 @ e Set the frequency range to 20kHz
lines/decade.
a> KHz

Set the input sensitivity.

=> SENS = CH'A .................... You cannot use the auto range
AUTOAREN mode when performing a
logarithmic resolution frequency
analysis or an octave analysis.
== _SET CH-A - Get the input sensitivity according
1o the signal amplitude.

=> _0 =pjENT

Set the inputs coupling conditions.

=>| INPUT®

---------------- Since we chose the differential
input method, both the + and
~ inputs of channel A must be set
to iN.

Set an audio welghting filter (only If necessary).

=>| NEXT

= | WEIGHT |=» WEIGHT(H)
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Here, we chose audio weighting
fiiter A.

=> RETURN

Select the form of display suited to your application.

| VEW |=>| TYPE |=> DUAL
=>|SEL =
CH-A . _
=3 INSTVW (== e Display channel A’s instantaneous
_ TIME time waveform on the upper screen
in the double screen configuration.
=>! SEL = -
CH-A Di o
=>| INSTW [=> "0 isplay the instantanecus power
POWER-SPECT spectrum on the lower screen.
wx RE211 FFT SERVIE ANALYZER #ex oH-A
TIRE
CH-B
TIE
wsl |
R T~ k-
0.6 — . — SPECT
dv [ ' T ] —
dﬁ r 2 ]
a0 | 1
BV L .
202.9 FREQUEMCY Hz 19.Tk
AVG LS : 0/0
(5e g i[ T | foret RN A [ MW | WET |
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.
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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]

SETUP |i=b| RANG |[=> f RESOLN

= LIN §

[How to change the number of lines]

SETUP [=>| RANG |=> f RESOLN

= LINE/SPAN

- =[av]

[How to change the frequency range]

SETUP [=>| RANG |=> FREQ RNG

= 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 channel 2200iines 800lines
2 channels 1600lines 800lines
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[How to change the active channel]

SETUP [l=>| FUNC [=> ACTIVE CH

CH-AB  -oomen Select the active
channel(s).
CH-A
CHB

® 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 ||=>1 RANG |=> f RESOLN

= LOG f

[How to set the number of decades]

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

=> DECADE

= 2 =[av]

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 decadss may be specified.
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B Applying a Window

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

(@)

(b)

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

If the signal portion enclosed in the dotted iine (cf. Figure 7-8 (a)), is
extracted from the continuous input signal, and is transposed to the
frequency domain by FFT, the result we actually obtain in the frequency
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, naturalily 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
multiplied 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.
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Table 7-3 Selection of the Best Suited Window ("WEIGHTING™)

amplitude accuracy.

is poor.

Advantage Disadvantage Application

Rectangular O The energy of the O Its amplitude accuracy | O It proves optimum for

window sampled data does not is poor. the analysis of transient
change during the O Generates signals or impulse
frame time. discontinuities on signals.

O k offers the best continuous waveforms
frequency resolution. that do not satisfy the
periadicity condition. _

Hanning O It does not generate O lts frequency resolution | © Generally used to study
discontinuities for is slightly lower than continuous waveforms.
continuous aperiodic that of the rectangular | O Spectrum analysis up
waveforms. window, to 70dB.

O lts amplitude accuracy
is relatively poor.
Flat pass O 1t offers the best O lts frequency resolution | O Effective for harmonics

analysis

Minimum window
function

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

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

O Spectrum analysis
beyond 70dB.

CAUTION ¢

The forceiresponse windows are rarely used for spectrum analysis.

/—'—' ADVICE

kdomam by FFT.

\

Usually, the force/response windows are used to obtain a frequency response function with an impulse
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.
spectrum/T-F mode, the force window is used to perform partial FFT if it is necessary. A waveform is
sampled from the input time waveform 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

in the
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[How to select a window]

[ SETUP ll=!| WEIGHT |s=> MINIMUM - : Minimum window
La,  HANNING : Hanning window
Ls, FLAT-PASS : Flat pass window
Ly  RECT : Rectangular
—— window
Ly, FORCE : Force/fresponse

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 fitter.

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
Davices 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 audic weighting filter}

o (e )

=> | WEIGHT | = WEIGHTI(f)
—(OFF)
== AWGT : Weight A
Select one -
of these. L CWGET : Weight C

Loy G-MES WGT  ° C-message weight
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B Switching ON/OFF the Antialiasing Filter

Bl Averaging

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

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

—— FILTER : Switches on or off
SETUP [l==>1 INPUT BR/OFF the antialiasing
_GROFF filter.

The filter setting is common to channel A and channel B.

@® 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.

C 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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was REQ1T FT SERVD MWLYZER aas -

L& 195,000t 0.30408 43
-!5‘£ RS 210,000 H2 ~38. 7537 abv

=3

.0k
NG 1007100

S g I[TE | e QU] MW [ W ] M -

Instantaneous spectrum of the target signal buried in noise.

' 4

4

ont R FFT SERVD ANALYTER sav

|

ses RIZ11 FFT SERVD AWALYZER o -
T T ™ T T T
- 2 )
e SPECT

R

L€ 155.000 Kt 4. 4555 o
-5,9 R 310.000 ke -2. 75 o

FREQUBEY 12 S [
MTEN: 1007100

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 revealed
while it was impossible to detect it on the
instantaneogus power spectrum.

The noise level is smoathed 1o
its mean level.

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

POWER

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

SPECT
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® Averaging Method

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, + Gaag + - Gaay}

N : Number of averages
Gaai : ith power spectrum point (i = 1, ..., N)

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

<Sa> =1/N-{Sa; +Sap + -~ San}

N : Number of averages
Sai : Complex spectrum

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

dBMg =10-og {(Real<Sa> )2 + (Imag < Sa>)2}

Mag =/ (Real<Sa>)2+(imag<Sa>)2

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

SETUP [i=>| NEXT

=| AVG = SUM e Select the
arithmetic
=» RETURN averaging method.
=t AVG NO

=> 20 =>|l ENT ...-Set 20 as the
R - number of

averages.

............................................................... Start averaging_
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O Exponential Averaging
Exponential averaging is expressed as follows:

A== =) Aot

D

3. Toward Better Measurement

A; @ Average result number j {now)
Aj.4: Previous average result
D; : Dafa 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 =b( NEXT )
= AVG = AVG MODE
SUM

= EXP : Select the
—_— exponential
— averaging method.

=> RETURN

=> AVG NO : Set the weight
—_— value.

Caution !

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

=> 4 =P| ENT

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

= 10 =» ENTl
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@ Other Functions Related to Averagihg

O 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 results 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 ||STOP/C|| key
is pressed. ' '

(1) Fast averaging is faster than normal averaging. Select this mode to
quickiy 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
middle of the process, press the STOP +1 key.

SETUP =>( NEXT )

., PROCESS
(NORMAL)

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. )

[servr J=([ vec )

— REJECT
E/OFF

= AVG
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O Overlap

If we overlap the data frames, the number of averages during a specified
period of time 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 overlap types are hereunder described.

No overlap

50% overlap

7
50%

75% overlap

750"

Optimum overiap
according to the intemal
process.

-~
Max%

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

3. Toward Better Measurement

SETUP -=)( NEXT )

= AVG = OVERLAP

0%

T==> 0%

=»  50%
Select one —_—
of these. _—

=  75%

s MAX%

B VIt, Vrms, Engineering Unit, and PSD

® Vit and Vrms

The input sensitivity setting unit is Vrms, 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:

0 dBvV
2.98 dBV

Vims : 20log 1 Vmns
Vit : 20log 1.41 Vpp
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Unit: Vrms Unit: Vit

Time display Time display

Spectrum display Spectrum display
R
QdBY |--eeeem +2. 48dBV |-y

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

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

SETUFP [=»] UNIT |=> EUorVit

Vrms
Select one ”
of these. Vit

@ Engineering Unit

You can define a new unit for each channel : you then define the
relationship 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 fMinear scale spectrum).

C 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
0dBV.
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When you want XdBV to correspond to YdBEU, the correspondence
factor (VALUE) is :

dBvV dBEU

(X—0)gg = [Y—(VALUE)]us

XdBV —— «—— —1—YdBEU X
- (VALUE) = (Y = X)dBEU

0dBY —— ~——3 ——(VALUE)?

[Concrete setup procedure}

To set the engineering unit, named “A", on channel A, so that, for exampls,
-4.2dBV corresponds to —30dBEU, the correspondence factor must be
-25.80dBEU.

ot R9211 FFT SERVD ANALYZER swa

19.0 | B
o Cs lStlI[l‘dIz -4.19’5%&5\!
) Vit
6aa
o8
| A
-90.0 -
v
0.0 FREQUBNCY 1006k RETURM
ABEID: 0/ -
[CuEtenT | #% | [SONNN | CAEELAY | | [ sEnms |

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
E—— the
=> VALUE correspondence
factor with the
knob or with the
=» —-26.8 = numeric keys.
The knob is
graduated in steps
of 1dB.
il f [ Ts.oondee 30,0000 emy e
=y
- _
mﬂ'-
£ :%n‘n F!WLH:!L 1' 0.0
“l‘—llﬂmm
L Enables you o
engingering unit
name,

om RRIT FFT SERNO MVLTZER =44
oy —
_—
A
-

ECOOF5HI B o2

abcdelghs 3} imhopdT $tywnseel

DIZIET, .- vars

TR

Tae

T LB v o cobried

= -

0.0 FREDIENCY W2 7000k
WIS 0

] 3 CABELAY RN

[

A label list is displayed on the screen. Up to
two characters can be selected from it with
the knob @and keys.

Press the key after selecting each
character.

Validates the
engineering unit
setting.

=> DONE
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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, —— —» ——Y EU - (VALUE) =Y/X

1 Vrms —— — ——(VALUE)?

[Concrete setup procedurse]

To set an enginsering 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.

s2¢ R211 FFT SERVD ANALYZER *4+
1.0 B
W

Cs ISMLI‘E IGIS.W

vit

T

2500 FREQUBEY He .
G5 : 0

(e | e ] W | oo | [ 1 e |

100.0k  RETURN
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SETUP -=>( NEXT )

= [ UNT | => SELECTCH

= CH-A Select channel A.
= RETURN

=> VALUE . Setthe
— . correspondence

factor, here
1.62136 !
=D = 1.62136.

Bl or ¥it
|
SELECT CH
{CH-A)
oz
Lo
A DRIT
;1]
rst
| R
0.0 l ——
2]
250.0 FREQGUENCY Hz 100.0%
MEEm: 000
GETGHT | a6 [ IS | ChUELAY | [ { RETUBM

C For a Time Waveform

Set the scale correspondence 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)

Xwvit == > YEU .. (VALUE) = Y/X

1Vit ——— ——{VALUE)?
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[Concrete setup procedure]
735.97mVit corresponds to 1EU for channel A's time waveforms.

== ROZ11 FFT SERVD ANALYZER #ex

i 8 Cs ésa.ﬁ@d.lusec ITJS.‘?I!V -
) ANEEVaN
wl [N ] [N
\i/ [N
N/ M Vil

2.0
v

HERN |

0.0 TIME sec 4.0m
AV D

C [ o TESNEEN| CHEFLAY | [ =

In this case, the correspondence factor becomes :
1/735.97 x 10-3+1.35876EU.

e g=([ e )

UNIT = SELECT CH

= CH-A Select channel A.
=> RETURN

=» VALUE Set the
- correspondence

factor
1.356876 =» '
—_— here1.35876EL.

EU or ¥i}

2&3 ks éss.m'usec " (e
Vi A Fa X SELECT CH
AT T =

e T8
\TAREAN, T wum
NS N/ NS

[ #v | BESENN | chBELAY | | | semoa |
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@ Acceleration Sensor Scaling

When the output of an acceleration sensor is connected to an input of the
R9211, you must change the scale to be able to read directly the
acceleration values. -

R9211

®

[oReRegele]

Acceleration sensor

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 a linear spectrum. In this case, 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/sec2

When scaling is carried out in the MKS unit system, the correspondence
factor is the following one : :
{1/(S%103)} x9.8X V2

The velocity and displacement can then be obtained by multiplying the
acceleration by 1/je and 1/(jw)2 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 mmisec? while velocity is
expressed in mmisec.

@ 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 resociution 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 dBVAVHz respectively.
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[Setup Procedure]

PSD e Channel A and
SETUP [|=>] UNIT GI/OFF channel B
- share the
same PSD
setting.

B Post Measurement Computations (Typical Examples)

In this section, several often used post computations ‘examples are
described: Derivation and integration operations {jw 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 2
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:

g 4
dt dt
Derivation Derivation
e e
Acceleration Velocity Displacement
— —
Integration Integration
Jdt Jdt

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 (je) in the spectrum domain. In the spectrum domain, the
relationships between acceleration, velocity, and displacement are the
following ones:
X {iexr 2

X {jw) % (joo)

Accelgration Velocity Displacement
———- ————

7
x(;}-)

1
—)2
X(jw)

As for R9211’s "jw operations”, you can set the working frequency
domain’s limits and an operation threshold. Data smaller than the specified
threshold are not processed.
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[How to multiply data by (1/w)2]
Display the spectrum you want to multiply by (1/j=)2 on the RS211’s
screen.

A

[ In the double screen configuration, specify the waveform to be subjected
to the operation by pressing the foliowing keys:

MATH [[=>ISEL =

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

\. operation.

e =] e | _ieRaa
Set the

= THRESHOLD threshold
value. In this

=> ..120 @m example, — 120
. - dBV is set.

=b |OWER f h
=> 0
= KHz Set the frequency
—_——— working domain
—— ¢ limits. Here the
=> UPPER f range 0 to 100kHz
is specified.
= 100
= KHz
—_——— J
=> RETURN
= iw.?
Set the operation
1 type.
— )2 2
= (3) X (1fj)

=b RETURN
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=> MATHSEL

= OPERAND

e 1st OPERATR

=» DO MATH

RESULT
ARRAY

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 dispiay 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 Rectangular Fitter 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. :

A

if X{t) is input to a rectangular fitter and if we call X(1) the series output from
A

it, then X(1) is called Hilbert transform of X(t).

Suppose Za®) = X() + X&)
where,j =V -1,
then, Za(t) is called the pre-envelope of X(t). And the absolute value of

Za(t), | Za(t) |, is called the envelope of Xa(t). | Za(t) | describes the
enveiope of the modulated signal. '
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wne BT OFET GRS AMALTITR e

(DB e

Figure 7-12 Modulated Signal

T R
Computation .
of the = e D T
envelope o T | —
=> ‘ o il
I
T T T T T
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 R9211’'s screen.

If you are working with a multiple screens configuration, select the

proper data with the } =

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 r:b SEL keys in the muitiple

screen configuration, then execute the following procedure):

SEL

keys.

3 : Displays the real part of the
|| VIEW |l=b COORD REAL selected function (specified
with the SEL key).
——= : Displays the imaginary part
IMAG of the selected function
Select one —_— :)s:)eciﬂed wfthhthe SEL key).
- lays the phase of the
of these. PHASE se?gctfd fungtion {specified
—————  with the SEL key).
MATH [=>] DOMAIN |=> to CMPTM  : To COMPLEX TIME: Hilbert transformation
=> MATH SEL
=b (OPERAND -
= 1st OPPTR
= DO MATH
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in a multiple screen configuration, press =»| SEL

the results.

| ViEW =

3. Toward Better Measurement

to specify the position where to display

H Zoom (R9211C only)

MATH VW |=> RESULT : Indicate that the computatibn results must be
__ARRAY displayed.
COORD = Mag : Specify that the absolute value of the disptayed
_ function (Mag) must be displayed along the Y-axis.
Y SCALE |=> YAUTO . get Yaxis auto scaling.
SCALE
@® Function

The zoom 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 .
50 KHz if the start _frequency is setto 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 kHz containing 4kHz is 5kHz. It means that a 5kHz,
5 kHz 800line analysis is performed.
2 kHz In this case, the analysis resolution is equal to:
1 kHz 5kH2 ,
500 Hz 800lines =6.25Hz fline
200 Hz The dispiayed domain has nonetheless 3kHz and
100 Hz 7kHz as limits.
50 Hz
20 Hz
10 Hz
5§ Hz
2 Hz
1 Hz
500mHz
200mHz
106mHz
50mHz
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

Switching mode while zooming

Enabled but stops the zoom
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 { Prohibited
Zoom analysis with f-RESOLN set to 1/3 OCT f Prohibited
Zoom analysis with f-RESOLN set to 1/1 OCT { Prohibited
Modifying f-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

Changing the zoom parameters while using DATA VIEW

DATA VIEW switches from ON
to OFF

Changing the zoom parameters during T-F analysis

The T-F analysis switches from
ON to OFF

@® General Notes

(1) When the zoom function is used, the antialiasing filter cannot be turned

off.

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

sensitivity range.
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if you press the key sequence:

@® Zoom Analysis Setup

SETUP =

RANGE

3. Toward Better Measurement

, you will obtain the following Y soft menu:

f RESOLN
(LIN )

FREQRNG

100kHz

START f

0.0kHz

STOP f
100.00kHz

kHz

Hz

mHz

[ SETuP [l=>| RANGE |=> _START f+
= 10
= Hz
—> STOP f+
= 30

= Hz

J

—

\

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.

FREQRNG3X : Zero start analysis.
START f = : Zoom analysis.

* Moves.

Input the analysis start frequency.

input the analysis end frequency.
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B Calibration of a Noise Meter

Microphone Noise meter

R9211

GE

®

oC00O0

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 and apply the calibration
sound pressure to the microphone.

Select the SPECTRUM mode.

You may als
=¢ MEAS |=> SPECTRUM --rreremreemmmensrees TIME-FREQ s:IZcT TSIJES_O

FREQ.

Set octave analysis conditions.

seTop |=>| Func |=> FPOWER
1 SPECT
=>| RANGE [== FREQRNG . . . ...Setthe frequency range to 20kHz.
20kHz
= f RESOLN
(LIN )
= 1/3 OCT f -weeeeeeeemeene-Select 1/3 octave analysis.
=p DECADE ... Set 3 decades to measure the
3decade . noise level from 20Hz to 20kHz.

Set the input sensitivity.

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

TSETUP =>| SENS |= SETCHA e The auto range cannot be selected
__0dBV when performing an octave
analysis.
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Set the markers.

MKR ||=>| MKR VAL |=> XUV e Display two markers.
X2 Y2
F R ey
® Using the @ knob, move the first marker to the screen’s right
boundary.
=>| FIXX X FIXED
RIGHT -

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

BAND MKR

=>
X MKR (OFF)

=> OVERALL -oooomemnicnns See 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
corresponds to 114dBEU.

dBv dBEU
0 — —— 119.85dBEU
—5.85453 —+ —+—114dBEU

SETUP ||=>( NEXT )

., SELECT CH
CH-A

=D UNIT

—, AVALUE

119.8saBEU T Specify the input channel on

which this unit definition
applies.
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= AUNIT  -oemeeemersnrnneeees Select 1/3 octave analysis.

FX
Using the @

engineering unit.

key, define the name of this

-
= EUorVit
{Vrms)
, indicate that the display is expressed
= EU with this engineering unit.
=p RETURN J
wtw B stphasSound Metr-RIZ21 sas Past Sound Matr-R4D
e o e
T mrm B |
L < - 4 « OFF ) 1] 114.000 4BA
D Mk L 4| seuscr e
i B i 1‘ ! 1} _oew
daa || e "l gl
o ’. H | B ﬂ?l'a's P : I A ’1‘19?&@
T T 0 —~=
[ HLJ = ] - | T | -
T F—“"‘ ' 1 s b = 1 il
TR g e — TS
argesumy: 0036 - G 06 :
TEEC 3 1 mex vt | R T ¥ % | FIXY | PR REF | CEET T % R SRR | i — e i

Figure 7-15 Display of the Overall Marker Figure 7-16 Dispiay of the Calibration Value
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B Measurement of the Characteristics of an Unevenly Rotating Device

puT Wow and flutter meter R9211
[ [ SCoPE ®
[

00000

Bch

FG
Motor

Figure 7-17 Measurement of liregular Rotations

When the motor is rotating, frequency generator (FG) pulses are generated
according 1o the magnetic field. 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 flutter meter’s input,

@ Wow and Flutter Meter’s Setup

WE&F : ON

INPUT : LPF
FUNCTION : UNWEIGHTED
INDICATION : RMS

C. FREQ : AUTO ON
MEMORY : OFF
REPEAT : ON

F. FREQ : 14.3

RANGE : £.83.0%
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@® RS211’s setup

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

Select the mode.

-=> MEAS |=> SPECTRUM

Set the frequency range.

=>| RANG (=2 FREQ RNG
10Hz

— TRESOLN
LIN

Set the input sensitivity.

setup ||=>| sEns |e»  CHB
AHTEMAN

Set the window.

SETUP [=>(| NEXT |)

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

= AVG [= T e Average 8 times.

Start averaging.

START  H e st e -Perform the measurement.

Select the data to be displayed.

CH-B
PWR SPECT

M vew J=>|avaw

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.

KR J=>[ MKR VAL |=> SINGLEX
X1 Y1
P P

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

Set the zoom control parameters.

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

[ view J=>|insTVW CHB
SPECT
SETUP ||=>| RANGE = START % i Define the frequency domain o be
__200mHz zoomed in.

= STOP f
2.2Hz

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

1kHz+4FG ~ WF Scope A + RO21:

D-O i ¥ T Ll T T T
o | PG5 2.20000 be 732132 4BV
g {1 xon
2 T -
&b ' il dif 1o
aee [l 8 L EM 1K il i'. b 7 w2 oay .
5 WRLILIL ! nrLs "y Zero start analysis
! k | d
f Nl 1) X R
1o
-110.0
-1 : ' L L L 1 L "
12.5a FREQUERCY Hz 0.0 Y1 8
RVGSUN: 8736
EX xR | T Fxx | FIXY | hR REF |
1kHz+AFG + WLF Scape 4 - RE211 § RESOLN
0.0
P r — : —— T (LN e
L 1 TaEo me Zoom analysis
L i 5 M2 -
L 4 START £ »
' 0.208z
Gbo STOF
abmg 2. 20Hz
kiz
Hz
-110.0
dBv 1 1 1 i 1 1 L )
209 0w FREGUENCY Hz ™z

AVGLSI : 8/3%
[P e o6 [ Ww | me | e ] med

Figure 7-18 Irregular Rotation Frequency Analysis
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B Measurement of the Damping Characteristic of a Speaker

Speakere

R9211

Microphone

G FoID -

oCQOO

A

Tone burst

Figure 7-19 Measurement of a Speaker’s Damping Characteristic

A tone burst signal is input to the speaker and the sound issued from the
speaker is acquired via a microphone. The Hilbert transform of the
microphone’s output is computed by the R9211, to obtain the pre-envelope
of the microphone’s output signal. The speaker’s damping characteristic
can be deduced from the damping value of the pre-envelope.
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Connect the speaker to the signal
connect the microphone to channe

@ Setup Procedure

Setup the SG(Signal Generator)

Output a tone burst signal from the SG.

SG CONT ||=>

SIGNAL

FREQ

SG VLT

CONNECT

OUT MODE

OUT CTRL

=

INTERNAL

(PERIOD)

PERIOD t
A0msec

RETURN

n CYCLE
16

GENERATOR
START

4. Typlcal Measurement Examples

?e‘{\erator’s output of the R9211 and
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SIGNAL OUTPUT

OPR

When you reach this point, you will visualize the
same display as the one shown on the right.

40msec -

Y

r

-

16 cycles of 5.0kHz sine wave

Select the mode.

[ wove_|=

=> SPECT

MEAS

Set the frequency range.
f RESOLN

SETUP |[=>| SENS

SET CH-A
0 dBV

Set the trigger.

SOURCE

{CH-A)

=>| TRIG

SETUP

SETUP [[=>| RANGE | =
LIN
— FREQRNG
——10kHz
Set the input sensitivity.
—s CH-A

Select the linear frequency analysis.

Select the manual mode because
triggering will be used.

Adijust the input sensitivity so that the NORM lamp on the front panel lights.

Specify channel A as the trigger
source.
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= SLOPE . Trigger according to the positive slope
+ of the signal.

%

= LEVEL
0.03mV

HYSTERESI
0.06mV

Y DELA
— 20.00msec

If the frequency range is set to 10kHz, the frame time will be 40ms for 400-line FFT.
If the trigger delay time is set to —20.00ms, the trigger is activated at the time displayed at the
center of the screen.

Select the appropriate form of representation.

Select a double screen configuration to display the time waveform on the upper screen and the
spectrum on the lower screen.

VIEW Jl=>| TYPE |=>  DUAL

=|sSEL B
=[NsTVW | =  CHA
TIME
=D | SEL
CH-A

=% | INST VW | =>

SPECT
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ARM.

ARM and read the data from the buffer.

| sETup |=>{ARMHLD|=>  ARM

Select the appropriate form of representation.

Perform a Hilbert transform on the sampied data to obtain the pre-envelope.
Since the Hilbert transform must be applied on complex spectra, you must display the spectrum on
the screen.

I VIEW “w SEL =

=>| INST VW

CH-A
SPECT

=>| COORD | = REAL.

Perform a Hilbert transform.

MATH ll=>| poman | = ©CMPTM

(HILBERT)

=> MATH SEL

=> QPERAND

=> 1st OPRTR

=> DO MATH

When the computations are completed, the message "MATH completed!!” is displayed.
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Modify the axis.

4. Typical Measurement Examples

RESULT
=> | MATH VW
1- VIEW MA ARRAY
=>| COORD | = Mag

Adjust the time axis of the measured data {upper screen) to the time axis of the resulting data.

| VIEW JI=>iSEL =
=>| X SCALE LEFT
10.00msec
RIGHT
30.00msec

When you reach this point, you wili visualize the same display as the one shown Figure 7-20.

Lay one screen over the other to observe how they correspond.

Adjust the Y-axis.
[ vew J=>{vscae|= LOWER
0.0v
OVERLAY ... Display the result of the overlaying
= FORMAT | = BHOFF operation.

When you reach this point, you will visualize the same display as the one shown Figure 7-21.
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wex PrsiphmSound Metr-+R9211 UPPER
50 ————— ———— 5.00v . Microphone’s output
r 7 Louer signal
Xa L b =5. 0gv
. 1 ¥ DEFAULT
5.0 [ ]
R TX TIME sec E™
5.0 T T T T T T T T T
i UA \ 1 v Hilbert transform of
o F ‘ ] —— the microphone’s
L ’ ] w ~ output
oo [ J W 1'\;\ ]
i e | : AN
10.0m nmath TIME sec 30.0m v
AVE SIS 036
[SEL B |[ms w3 [ COORD | X SCALE | (NS | RETURM |
Figure 7-20 Damping Characteristic of a Speaker
+00 FrsiphreSound Meir-R92[1
£.0
r NUNERIC
L LisT _
a Lay the microphone
DISPLAY output over the
o | Hilbert transform
- X-AXIS
i L resutt
1 OVERLAY
r E/OFF
GRATICULE
A ow/ B
i =S—— —.
1. (m on 3D SETUP
AYGISUMY = /3%
SEL B TYPE ETEEDE | INST W [ avow | mER WV [ ONEXT |

Figure 7-21 Overlaid Waveforms
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B Advanced Measurement (T-F Mode)

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

Woe shall describe here an exampie 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 tracmg,

are explained in the next section.

Connect the metal plate as follows:

Fix an acceleration sensor on the metal
plate.

Connect the acceleration sensor o
® channel A.

OTO 00

[vooE |

=

Select the T-F mode.

MEAS | => TIME FREQ

Set the frequency range.

SETUP

=D

_., FREQ RNG

RANGE

__100kHz
= 10 Set the frequency range to 10kHz.
=

kHz
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Switch the acceleration sensor.

=>| INPUT CHANNEL | _
GERCHB
> Select channel A and switch the
= \CP acceleration sensor’s power on.
BR/OFF
Set a window.
=| NexT )
= | WEIGHT { = RECT  oeeeveeeeee Since more than one frame is

acquired in T-F analysis, select a
rectangutar 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 piate with the same strength.

=>| RETURN

=>| SENS Select the manual mode for channel
A, since you are going to perform

strike tests. :

- To set —56dBV

Set up the trigger.

=>| TRIG => SOURCE

= CHA e Set channel A as the trigger source.
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Arm.

ARM/HLD

§

!

RETURN

SLOPE

+SLOPE

RETURN

LEVEL

100 = [|ENT

HYSTERESI

DELAY

-20

ARMLEN

ARM

4. Typical Measurement Examples

Trigger along the positive slope of the
signal.

Set a trigger level (mV) so that noise
will not perturb triggering. The unit is
the mV.

3 bis Usually, this level is set to OV.
This setting is required only when
the noise is very important.

A second Y menu page is displayed.

Press this key again.

---Set —20 ms.

Since one frame length is 40ms, and
the frequency range 10KHz, triggering
is done at the center of the frame.

Set the length of the data frame.

--By setting 8 kilowords here, 8 data

frames shall be analyzed.
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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
=P 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.

=>| INSTW | = CHA e Display the time waveform of channel
TIME A.
DATA VIEW

ofF T Switch DATA VIEW on.

=> VIEW STEP

= AUTO Display the beginning of the input
— TOP buffer.
AUTO
= T e . . .
RIGHT Progressively display the input buffer

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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@ 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.

[ view J=>|nsTww | = CH-A  .......To display the time waveform in
__SPECT a-dimensions, display the waveform
—_— here.
= Date Viow
ERYOFF -
—  VEW
STEP
_, ~ AUTO
TOP
=>[vscae | = YAUTO
__SCALE _

3-dimensional display’s setup.

= | FORMAT | = 3D STEP

=> 3D CTRL Set the 3-dimensional display timing to
- the data window timing.

= VIEW STEP

=>  RETURN

=> RETURN

=> 3D DISPLAY

=>| INST VW | => VIEW STEP

AUTO
RIGHT



7-62

4. Typical Measurement Examples

:

3-dimensional display starts. However, since the amplitude of the front data is larger than that of
the rear data, it is very difficult 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.

et ROZ1] FFT SERVD ANALYZER #4+

6az RIGHT
Litig

6.0
yr STEP

10.0
AVG(SUM = 0/

[Se, § [ TYee | FikriaT | DERENE | AVG YU | TER VU | NEXT |

Figure 7-22 3-dimensional Display in T-F Mode
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@ 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.

CH-A

T view JJ=>{insTvw
SPECT

DATA VIEW .
BorE

=> VIEW STEP

= AUTO TOP

SINGLE X
X1

[ Mkr J=>|MKRVAL | =>

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 ||=>(| NEXT |)

=P T-F => t RANGE

_,,  STOPT
1 sec
—, STEPT
1 msec
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4. Typical Measurement Examples

=>  ti MODE
— t-f ID
1
-  HCH
(CH-A)
— tfDATA
(Gxx)
—s  STOPf
1kHz
=> RETURN
ep INSTHS
/OFF
Start T-F tracing.
START || --cereerermm e wreeteirsamiannnsssaaans Start T-F tracing.

Select the appropriate form of display.

ﬂvusw = (| NEXT |)

t-f
_TRACE1 _

= TF-VW

The time-frequency characteristics are drawn up.
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) re Tl FRT B R ETER een t-1 10
‘\.:.:\ | ————— ™ !
| ——

. N -]

. . .o

i

L =1 BATA

: 15mm)

H .
ey

Lamz

|1l

,7‘ T—
[ TIHE "m0 A
I N

TRRAT  aw T ower | caeoy | SR TR

1
|
.1

RETLIN

Figure 7-23 Time-frequency characteristic

Set the damping markers.

X1

H MKR |l=>| MKR VAL
X2 Y2

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

X FIXD
LEFT

=>{ FXX |=>

X FIXD
RIGHT

DAMP PWR

=>| XMKR | => %
HI/OFF

t

X MARKER
_DOESTM _

=>

The damping factor is displayed.

wes FCE] FET CERVD ANALTTER sen m
ane
" U I e year vt | mm———
i & ip o , Trareair [ R 1]
: wERA Si=N
W E
[ BAU0 MR
. « DFF ¥
tuae | 1 ame paR
L TE/OFF
I p
H ~
E —
L ‘1 .
B : [ * \;[-Hrf_'__._ " - e e vine
RERPPRRTREE [ i
TsEL | e val | S [ Flx¥ | FixY | WK MF

Figure 7-24  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.
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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 YO 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.

et BREIL FFT S50 MALIZEE nee P
59 o —— i 390 aver
1 FRanE Tin

won BO21L FET SERV AMALEZER we

g /\ a 2 =
3 m:' | L v -

| m[\ N =
I|| \‘ !! \ f \w I[ _a“.;

,j \\J \uf \J \f R

G 0/

SEL QAW | _:m]rw]m

Autocorrelation function

Histogram

Histograms and correlation functions can be measured only in the waveform
mode.



2. Basic Setup Procedure

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 R8211.

RI21M

O

o oc 00

=uvy

DuT

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 . gg with the @ key or the key.
3.91usec

FRAME TIME
1024spl

Set the input sensitivity.

=>| SENS |=  CH-A : Select AUTO as the input sensitivity mode.
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2. Basic Setup Procedure

Switch off the antialiasing filter.

=5 INPUT |=>

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

0.0mV Set the trigger level to OV.

=> HYSTERESI
22.08mV

Set the averaging conditions.

=> (| NEXT

= AVG e AVG NO

Set 8 as the number of averages.

Select the AUTO ARM mode.

=> |ARMHLD [=> AUTO ARM : Arms automatically.

Start averaging.

: Start averaging.
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2. Basic Setup Procedure

Select the double screen configuration.'

VIEW =2 TYPE |=> DUAL

=>|SEL = . Select the lower screen.

CH-A
=>) INST VW | = TIME : Display the instantaneous time data on the
- lower screen.

=>|SEL B Select the upper screen.

CH-A
=b| AVG VW |= TIME : Display the averaged time data on the upper
screen.

wan RO21IC FFT SERVD ANALYZER *#*

Averaged time waveform

2.0

¥ 1 1 L 1 s 1 L L

L] /\\ },/'\\- ,’/\‘ / N

/ * ; / N .
N S Y Instantaneous time waveform
R RN Y R
el
0.0 TIME set 4.0a

AVG{SIRT: §/6

(S 5|7 roear [T v | | mwe |

Figure 8-1 Time Waveforms Generated when a Sine Waveform is input to the Analyzer
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2. Basic Setup Procedure

B Histogram Measurement Setup Procedure

Hereunder is described the procedure followed for the measurement of a
histogram.

I=D MEAS |= WAVEFORM

SETUP i=>| FUNC [=> HISTOGRAM

Set the sampling rate and the number of points.

=| rang |[= SAMPL RAT
3.91usec

Set the sampling period.

s FRAME TIME

Set the number of time samples.
1024spl

— THISTPOIN - Setthe number of histogram points.
512bin

The procedure you must now follow 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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2. Basic Setup Procedure

wes FAC11 FFT SERVO ANALYZER w4+ SANPL RAT
5. . : . . , e 3.91 msec
FRANE TIR N H
. 1024 =p1 + Histogram waveform
HIST POIN

o 512 bin

2.0 , ‘

o T T T T ] —

: Pt :

W N ,/\._ r'/\\ u‘/\\ ] Input f
FoN SN \/ A s ox npdt wavete
N Y ] e

=20 L h

y L ! i 1 L L L L 2

o0 TIME sec 4.m
AVGESUM:: B/E o
SENS | INWT | RIC | ABTHLD | WEXT |

Figure 8-2 Histogram

B Correlation Function Measurement Setup Procedure

Hereunder is described the procedure followed for the measurement of
correlations functions.

Select the waveform mode.

" MODE “=.‘>

MEAS => WAVEFORM

Select the appropriate analysis function.

SETUP (=] FUNC AUTO CORR : Autocorrelation function
Select one of these. —_—
CROSS- Cross-correlation function
CORR

Set the sampiling rate and the number of points.

SAMPL RAT
3.91.sec

=>| RANGE | =

FRAME
1024spl

=
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2. Basic Setup Procedure

Set the input sensitivity.

=| sens | = CH-A .

This is an exa'rnp!e of

input sensitivity setting. SO

Set the input sensitivity — ET CH-A

according to your own —0dBV

input signal.

T CHB

AUTOSIAN -

SET CH-B

5dBvV

The procedure afterwards is the same as the one described from page 8-3 for the time waveform
observation.

wot RO21L FFT SERVO ANALYZER % CH-4
I e yaw - TE . .
S P I A / :  Cross-correlation function
[ ool DA T .
PRab: \ ! \‘ ! \ ! A 5o
Real : i, \ Ilf \\ i \\ ,ljI ]
3 \ v Voo A
a0 L Y / Voo '\ i 4 AUTGOCORR
S VALY S VANV S
2.0m thG ser Z.om  OH-B
2.0 AUTOCORR
4 cRoss- )
o TN e ~, P : cox - Input waveform
A N ; S
/ N LA
- g N ~ N
2.0 [ ]
Y Il 1 1 L 1 ] 1 1 1
0.9 TIME sec 4,im
MBI
[seL_g i Tvee FoRnAT | R [ AVG W0 [ MEM VU | NEXT |

Figure 8-3 Cross-correlation Function



8-9

3. Toward Better Measurement

B Sampling Rate and Number of Points

® Sampling Rate

You can specify the A/D conversion sampling réte. Only the sampling rates -
listed in Table 8-1 may be specified.
lf the anti-aliasing filter is on, changing the sampling rate modifies the
anti-aliasing filter's cutting frequency accordingly.

Table 8-1 Possible Sampling Rates

Possible sampling rate

Antialiasing filter's
cutting frequency.

3.91 usec
7.81 usec
19.5 psec
39.1 usec
78.1 psec
195 usec
391 psec

781 usec
1.95 msec

3.91 msec
7.81 msec
19.5 msec
39.1 msec
78.1 msec
195 msec
3391 msec
781 msec
1.95 sec
3.91 sec
7.81 sec
19.5 sec
39.1 secC

100kHZ
80kHZ
20kHZ
10kHZ
SkHZ
2kHZ
1kHZ
500 HZ
200 HZ
100 HZ
50 HZ
20 HZ
10 HZ
5 HZ

2 HZ

1 HZ
500mHZ
200mHZ
100mHZ
50mHZ
20mHZ
10mHZ

RANG |=> SAMPL RAT

Enter the sampling rate with the or keys.
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3. Toward Better Measurement

® Number of Display Points
The number of points per frame to be displayed can be set. Table 8-2 lists
the values that the parameter "number of points per frame" can take.

Table 8-2 Possible Number
of Points Per Frame

Number of points per frame which can
be displayed

B4
128
256
513

1024

2048

4096

8182 (#)

(+) This number of points is available
when one channel only is active.

SETUP |[=>; RANG |[== FRAMETIM

= Use the numeric keys, the@ 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 Voltage Amplitude

When measuring a histogram, you define the voltage resolution by
specifying the number of points which will describe the total voltage
amplitude.

You can consider these points as voltage intervals, whose width is related to
the number of points (bin) by the following relationship:

dBev
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:

. . 100
Voltage resolution = 2 ﬁ 10 =0.44V

SETUP [i=>| RANG |[=> HISTPOIN : Selects 64 bins.
64bin
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3. Toward Better Measurement

Since a histogram measurement is performed on 1 data frame {an average
is ecalculated over each frame), you can modify the total number of
histo-points by changing the number of points per frame.

) +ar RO711 FFT SERUG ANALYZER +++ SANPL RAT
b T T T T 1 T - T 3.81 asec

i 7 FRMIE TIH
8192 spl

L - 4 HIST POIN
2048 bin

RVGSUD: /8
SENS | IWPOT | TRIG | AMNZELD | WEXT |

Figure 8-4 Histogram

H 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.

|

Set a trigger point (delay).

l

Arm or choose the automatically arming mode.
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3. Toward Better Measurement

@ 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 voltage zone.)
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 R9211.

SETUP |=>| TRIG |=> SOURCE

CH-A : Selects channel A as the
- trigger source.

1

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 faliing edge of the signal.

SETUP |% TRIG |=> SLOPE

+ SLOPE
Select one of these.
—SLOPE

RETURN

Then, choose the triggering ievel (threshold).
=> LEVEL

= 12 =>[ ENT

Finally, define the hysteresis.
The trigger is not activated.

The frigger is activated.
\8bis(Level + Hysteresis)

- \\/ I Level _
Hysteresis Hysteresis
width ~ width
Y
/ (Level - Hysteresis) / \ \ Level
. . The trigger is
The trigger is :
not activated. 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 falling edge).

TRIG |=> HYSTERES!

= 2 =>|[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.

BI-SLOPE
SETUP =D R -9
[I “ TRIG INSIDE

Select one of these.

BI-SLOPE
OUTSIDE

Then specify the voltage zone (upper and lower limits).

s-aeeen= Upper limit e Nyrrrernranaeane- - Upper limit

............ rereetngeeeenns LoOWer limit Lower limit

Ky

BI-SLOPE IN frigger 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:

/

oms

Y

Trigger point
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3. Toward Better Measurement

{Setup procedure]

TRIG |=> DELAY

= " DELAY
= -2
=» msec

= RETURN

@ ARM/AUTO ARM

We just described the trigger conditions setup procedure.

Now, to perform a measurement while using the trigger you must manually,
or automaticaliy 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 AUTO ARM mode, data acquisition is completed after
the trigger’s activation, the HOLD lamp (red) lights.

[Setup procedure]
=> ARMHLD AUTO ARM
Select one of these. ARM

W Trigger Position Marker '
Display the marker at the point where the trigger is activated.

see BG211C FFT SERVD ANALYZER v+ 91-9-21 1871418 SOURCE
%0 ( . r . ; r — y . (CH=A}

4 SLOPE
i+

/-\ T LEVEL

I ya . 1 397.7dev
xe / | westeRest
. Y
500m 22.0%
My p
r \ DELAY
. -1.50asst

2.0 -

v

X TIRE sec 2.on

[UAYE: SETUF] AVGISUD:  0/0
[ FoNC | RMGE_ | seNs | TNPUT | AN | ARN/HLD | NEXT |
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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B Lag Window

H Engineering Unit

The cross-correlation function and auto-correlation function are calculated
using the FFT. -

To reddce 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]

|_| SETUP |J-=p Nﬁxr

=>|LAG WND STATIONAR Hanning window
(HANN)
Select one of these. RIEI(S;ENT Rectangular window

You can define an engineering unit to change the scale, dispiayed on the
screen of the R8211.

For example, if you connect to the R8211 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 cormesponds to 3EU, proceed as follows :
Xvit YEU

Y(EU) = (Correspondence factor) x X(Vit)
In this example, the correspondence factor is 3.

1--

13 1

SETUP = | NEXT

SELECTCH
CH-A
A:VALUE
__300EU
AUNIT
=
—Fu

Using the @knob and key. enter the

characters (maximum 2) of the engineering unit’s
name.

=>{ UNIT

=> DONE
= RETURN

o Vit - Dis;_)lay t!ae
engineering
_L unit_



8-17

4. Typical Measurement Examples

B Sound Propagation Delay Measurement (Using a Tone Burst Signal)

Speakere

R9211

Microphone

1§ T

A

Tone burst

Figure 8-5 Connections for a Sound Propagation Delay Measurement

Send the tone burst signal generated by the built-in signal generator (SG) of
the R8211 to the speaker and to channet A and connect the output of the
microphone (which receives the speaker’s sound) to channel B.

The sound propagation time, from the speaker to the microphone, is
measured by computing the cross-correlation function of channel A and
channel B. Using a rectangular window as the lag window, you can obtain
an accurate measuremant resuft.
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4. Typical Measurement Examples

[Setup procedure])

Make the connections shown on Figure 8-5.
Connect the R9211’s SG’s output to the speaker and to channel A.

Connect the microphone’s output to channel B.

Output a tone burst signal from the SG.

" SG CONT ||-=b SIGNAL

=1 FREQ

= SINE

f

= 10.00kHz

=>| SGWVIT

AMPLITUDE
= 100V

CONNECT

{1

=>  to ChA : Internaily connect the SG’s

= [OUT MODE

output to channal A,

=> INTERNAL

OUT CTRL

SIGNAL OUTPUT

When you reach this point, the signal
shown at the right is output from the SG.

=> (PERIOD)

PERIOD t
20.00msec

= RETURN
nCYCLE
= 16

GENERATOR
START

20msec

1]

AVAVAY

A

Y

16 cycies of 10kHz sine wave
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Select a waveform mode.

MODE l=>| MEAS |=> WAVEFORM

Select a cross-correlation function.

SETUP ji=>1 FUNC

Set a sampling rate.

=>| RANGE

Set input sensitivity.

CROSS-

CORR

SAMPL RAT

_195usec

FRAME TIM

1024spl

=>| SENS

4 Typical Measurement Examples
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4. Typical Measurement Examples

Set up the trigger.

SOURCE

— SL?PE

F

LEVEL

= 0.omv

HYSTERES!
11.04mV

DELAY
-10.00ms

Select the triple screen configuration.

Observe the time waveforms of channel A and channel B to check whether the trigger has been
correctly activated.

=»| TYPE |=>__TRIPLE

=| SEL =2

CH-A
=>|INST VW
= TIME

' = CH-B
=]
SEL 8 = e
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a4 Typical Measurement Examples
Set TRACEoNnST to OFF.

Pressing the {| START || key in this state would display the default screen.

To 'prevent this, set TRACEonST to OFF.

— [ ExTEND | = TRACEONST

Set the number of averages.

setoP | = ave | = AVENO

Select the AUTO ARM mode.

=> | ARM/HLD | = AUTO ARM

Start averaging.

START Gt e st aresanaeensaesans Averaging is being performed.

Select the cross-correlation function display mode.

=>|seL B
=

=>| AVG VW CROSS-
CORR
Display a marker.
Y= SINGLEX

MKR || =>|MKRVAL| => . v,
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4. Typical Measurement Examples

#44 ROZ11 FFT SERVD ANALYZER #as -
0 T T T T T FEAL
% E * = e : Time waveform of channel A
g 3
2 . g
S E —————————————————
A L 3
e: *‘—: 2 ameg  : Time waveform of channel B
BN I ! I o
' o ' I l TII:IE 340 I ' : l 20.0m PHASE
l‘cl T 1] L T T T T T T N
Rap: E Cs  2.98823msac 5 T15.5%m 3
: b AN 3 . .,
Lore ¥ /A 3 : Cross-correlation function of
niE ) 2L 3
o T et oom channel A and channel B
A0S 10410
UsEL § |[maTH v | [ X SCALE | Y SCALE | RETURN |

B Puise Rise Time

Figure 8-6 Propagation Delay Measurement

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.

5.0
Y
M/ \ b L 1 FaLL TIE
H | o 4 7
. e b e ] PULSE
"_""_'.""J : et UIDTH
5.0 ] ‘
¥ L L L 1 . Il L : i
G0 TIME sec 2.0n  RETURN
AUBSUM:: 10710
[5EL § |[ mee vaL | EEEEES | [ FIxx | FIXY | HKR REF ]

Figure 8-7 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
AUTO/RERS)

=p| SENS

SET CH-A
15dBV

4. Typical Measurement Examples



8-24

4, Typical Measurement Examples

Set up the trigger.

=>| TRIG => _SOURCE _
=>  CHA _
=> _RETURN

=>| ARMHLD | => __ ARM

Set up the marker. ' -

"X FIXED

[we |= ™ | = " qan
X FIXED

LEFT

=

Using the @ knob, 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 pulse width can be measured with the marker.

MKR | =>| XMKR | == PULSE PAR

FALLTIME -...- Pulse fall time
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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4. Typical Measurement Examples

R'E]‘. =T L T T T 3 3
LC §35.719052¢ a0y
r : A f.613ZEmsec «211.00nv
Fall | 160. 1560 sec

PULSE PAK
OFF

RISE TINE

el

L 5

8.0

RYUGLSUMY s 10,10

RETURN

(5[ AL | |

[ Fxx | FIXY

| ™R REF |

Figure 8-8 Pulse Fall Time Measurement

PULSE PAR

L
e

5.0

T 1 | OFF
~210. Ty 1
1.06073mse: RISE TIME
\\ ]
o | Fall TIRE
1
V‘I‘ B
[

0.

AVGOSIME: 10010

Tm  RETURN

EE R

[ Fxx [ FIxY

TKR REF |

Figure 8-9 Puise Width Measurement
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This chapter describes the functions and setup procedure

of the

keys.
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1. [PRESET] KEY OPERATION

The || PRESET l 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.

@ Comparator (GO/NO GO)

The measured waveform is compared with a reference value to determine
whether some specified conditions are satisfied.

For further details, see Chapter 13.

@ Frequency response function curve fitting

Through such calculations, are determined the parameters, which define the
frequency response function of the DUT in the Laplace domain.

For further details, see Chapter 12.

@ Frequency response function synthesis
Through such calculations, is a obtained the frequency response function of

a DUT, given its description in the Laplace domain. {parameters and
formula} :

For further details, see Chapter 12.

J Allocation of MATH Functions

PRESET ||=>

A MATH functions allocation is done as is now described:

MATH

—s MATH MENU Specifies the MATH menu for ordinary operation.

LMT MENU Specifies the MATH menu for comparator functions.
{in a mode other than the WAVEFORM mode).

CurveFit Specifies the MATH menu for curve fitting.

FRFSynth Specify the MATH menu for synthesis.
MENU (in the FRF/SERVO mode).

The specification of one of these Y softmenus, defines the MATH functions

menu, so that, when the key is pressed, the displayed menu is
changed.



9-3

1. ; KEY OPERATION

NOTE

Iif you press the l 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.

Il A LOOK at the PRESET Menu

PRESET function (R9211C only)

MATH KEY

MATH MENU
LMT MENU

CurveFit
MENU

FRFSynth
MENU
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The different items set with the panel key {(measurement mode, calibration, label, date, and

extended function) are described below.

B Selection of the Measurement Mode

To select a measurement mode for the R9211, proceed as follows:

@l@ MEAS |=> WAVEFORM  Selects the WAVEFORM mode.
SPECTRUM _ Selects the SPECTRUM mode.
TIME-FREQ  Selects the TIME-FREQ mode.
FRF Selects the FRF mode.
SERVO  Selects the SERVO mode.

[ Calibration

The DC level of the analog input circuit may change with the temperature.
For such situations, the R9211 is equipped with a calibration function.

MODE ||-=p cAL |=> SINGLE o o ition of a "SINGLE DC CAL"

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 R8211 on, or before using the auto range function in the
servo mode, be sure to perform a calibration.
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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.

pre RGTI] FFT TERVD SNBLTIER wes
Prr BODVTOFFT SERVL ANALYIER wes
T

LIAPES

l

!

|

a Alphabet window
DEL LINE
RCEEEG:IE:%MQRS{WHXYE POSITION
i s e |
#g 0[]0
;é;:’iiz'?ﬁtm;;uéuh:wnluﬁz °
- [ 1 1 1
PR THE sec a.0m e
AUG (S 00
[_meas | [ oo [ mmmel BT | [ ExTEND |
= LABEL |=> DONE x‘%hgea-tes the input label anq exits the label edition
Enters the label  TVoERT Switches between the 2 available character insertion
edition mode.  — ON/OFF _ modes.
DEL CHAR Deletes one character.
DEL LINE Deletes one line.
POSITION  Switches between the label edition mode and the
EDIT/DISP displacement mode.
<= Moves the label edition cursor to the left.
=> Moves the label edition cursor to the right.
NOTE .
Use the step keysEﬁ‘] and , the @ knob, and the" ENT || key o

select a character in the alphabet window.
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N

@ 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 label
being currently edited is displayed.

=>| 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 Im} LAB =
, Il EL EOE/DISP

e If 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 s+ RO211 FFT SERVO ANALYSER *we

=% RE211IFFT SERVO ANALYSER #%%

DEL LINE X

— IU ||
__L Labet cursor
=

® Select the character input mode by toggling the "INSERT ON/OFF"
Y softkey.

INSERT ON : Insertion mode
=>| LABEL (== LIN/OFF OFF: Overwrite mode
e Move the cursor to the character insertion position with the "—" and
"«" Y softkeys.

MODE l|=) LABEL |= <=

=

{3) You can change the label display position.
® Select "DISP” with the "POSITION" Y softkey.

] POSITION
MODE “':P LABEL |= EDITANEE Bes RO211 FFT SERVO ANALYSER ##

50.0
v

wew RG211 FFT SERVO ANAEYSER #ae

® Change the label position with the step keys ( @ and @ )-
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(4) Label Validation
e You validate 2 label with the “DONE" Y softkey.

-=> LABEL |=> DONE

You cannot exit from the label edition mode before pressing this key.

[l Calendar’s Setting
You can set the calendar provided in the R9211.

=’ DATE |=> YEAR SEES 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 key.

The provided calendar is displayed at the right area of the label.

[ Extended Functions’ Setting

@ Buzzer's Control
You can control whether and when the buzzer should sound.

1 BUZZER BUZZER Controls whether the buzzer should
MODE ||=>|EXT = = ]
:Il END (ON) LBR/OFF sound.

WARNING  Controls when the buzzer should sound
FEBNO if aver it was allowed to sound with the
SR 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
SOMe error occurs).

® When the BUZZER is set to OFF, neither "setting” sound nor "warning”
sound is allowed.

— When BUZZER is set to ON —

e When WARNING is set to YES, only the "warning” sound is allowed.

e When WARNING is set to NO, both "setting” and “"warming” 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 R9211 can
automatically change the display format to a format decided in the advance.
You can control this "trace-on-start” function. i

‘ :]:MODE]:} = TRACEonST

ON/QOFF
.

Controls the trace-on-start

EXTEND function.

When the "START" key is pressed to start an analysis process, while
“frace-on-start” is on, the display format automaticafly becomes the
predetermined display format.

Table 8-1 lists the predetermined display formats.

When TRACEonST is set to OFF, the display format is not automatically
modified when the "START" key is pressed to start an analysis.

Table 9-1 Predetermined Display Formats (Only Set when TRACEonST s Set to ON)

Automatically set display formats
MOQDE FUNC First screen Second screen (multiscreen)

WAVEFORM | TIME Average time waveform of CH-A Average time waveform of CH-B

AUTOCORR Average auto-correlation function of CH-A Average auto-corralation function: of CH-B

CROSS-CORR Average cross-correlation function -_

HISTOGRAM Average ampiitude probability density of CH-A | Average amplitude probability density of CRH-B
SPECTRUM/ | POWER SPECT | Average power spectrum of CH-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/SERVO | FRF FRF {aiways 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 available in the FRF and SERVO modes.

The R8211 can monitor the instantaneous input data during FRF
measurement (in the FRF or SERVO mode). When a FRF is measured, the
+MONITOR function {dispiay 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
instantaneous data screen.

(cf. the explanation of the "VIEW™ menu.)

= MONITOR

TIMFREQ

Specify the type of data to
be displayed with the
+ MONITOR function.

EXTEND | =2
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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 instantaneous data screen.

As for the relationship between the position of the instantaneous data
screen, and the number of screens, see "[l] Monitor Function® in Chapter 5.

B A Look at the MODE Menu

2

RY9211 Series Menu List (MODE) .
MODE
MEAS CAL LABEL DATE EXTEND
WAVEFORM DONE YEAR BUZZER
- 90 (ON) ]
SPECTRUM  SINGLE INSERT MONTH BUZZER
DC CAL ON/OFF 6 ON/OFF
TIME-FREQ DEL CHAR DAY TRACEonST WARNING
' 24 ON/QFF YES/NO
FRF DEL LINE HOUR MONITOR X«
17 TIMFREQ
SERVO POSITION MINUTE
EDIT/DISP 16
’ SECOND
= 53
RETURN
=
+1 This key is displayed in the FRF or SERVO 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.

B Measurement Functions and Active Channel Selections

X softkey "FUNC" enables to select a measurement function and to specify
which channels) will be active.

@ Selection of a measurement function
In the R9211, according to the measurement mode, you can choose several
measurement functions:

Mode Selectable functions

WAVEFORM | TIME (Time)

AUTOCORR (Autacorrelation function)
CROSS-CORR (Cross-correlation function)
HISTOGRAM (Histogram)

SPECTRUM | POWER SPECT (Power spectrum)
TIME-FREQ | CROSS SPECT (Cross spectrum)
COMPLEX SPECT (Complex spectrum)

FRF FRF (Frequency Response Function)
SERVO

After the selection of a measurement mode, to select a measurement
function, proceed as is now described:

Functions menu :
SETUP {|l=>| FUNC |= dependent on the Select a function by

measurement mode  Pressing its key.

Example : Menu digplayed 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 acfive or that both
channels are active.

ACTIVE CH Displays the active channel specification menu. Inside
SETUP ji=>{ FUNC (CH-A&B) 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 all R9211C}), 16-
bit digital input are possible, however only through channel A.

i DIGITAL in Switches channel A’s input mode between digital and
| SETUP jj=>} FUNC ChA/OFF analog.

For details about digital inputs, see Chapter 14.

@ 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 R9211 internal clock. The
setting of the sampling interval differs from one mode to another: 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 (Sy steps of 1, 2 or §). 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 82 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 1.95msec
100mHz 3.91 sec 500 Hz 781 usec
200mHz 1.95 sec 1kHz 391 usec
500mHz 781msec -2kHz 195 usec
1 Hz 391mesc 5kHz 78.1 usec
2 Hz 195msec 10kHz 39.1 usec
5 Hz 78.1msec 20kHz 19.5 psec
10 Hz 39.1msec 50kHz 7.81 usec
20 H=z 19.5msec 100kHz 3.91 usec

O Setting of the sampiing rate (in the WAVEFORM mode)

SAMPL RAT Sets the sampling rate. The value of the sampling
RANGE |=> .4, psec rate must be specified with the step keys.

RANGE |=>

QO Setting of the sampling frequency (in the SPECTRUM/TIME-
FREQ/FRF/SERVO modes)

FREQ RNG=* Sets the sampling frequency. The value of the
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

e If a value not listed in Table 8-2 is input with the numeric keys, the
closest vaiue listed in this table is set instead.

e Specify 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
enhancing the frequency resolution.

@ Selection of the sampling clock source
With the R9211, either the internal clock or an extemnal clock can act as
sampling clocks. -

O WAVEFORM mode

SAMPL CLK  Switches between internal
=)
SETUP ||=>| RANGE |=>  wweyT  and external sampling clocks.

O SPECTRUM/TIME-FREQ/FRF mode
f RESOLN

RAN Enters the frequency
SETUR jI= GE |=> (LIN f) resolution menu.
!

SAMPL CLK  Switches between internal
#PEXT  and external sampling clocks.

When you select an external clock, you must input this external clock signat
to the analyzer through the BNC connector, named "INPUT SMPLG CLK",
at the rear panel of the analyzer.

NOTE
i an external clock is selected, the antialiasing filter and display
annotations are set according to the sampling interval.

@ Setting of the numbers of analysis ines 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 Relationship Between the Frequency
Data and the Time Data

Number of time samples | Number of frequency lines

8192 3200

4096 1600

2048 800

1024 200

512 200

256 100

128 . 50

64 25

O WAVEFORM mode
The number of samples is specified by setting the value of FRAME TiM
{frame time).

1024 spl samples.

Use the step keys for this setting.
The maximum number of samples 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 vaiue of "LINE/SPN"
(Line per span).

SETUP Jl=> [ RANGE |=> fRESOWN Enters the frequency

(LIN f) resolution menu.
)
LINE/SPN Specifies the number of
___400lne lines.

Use the step keys, the knob, or the numeric keys for this setting.
The maximum number of lines which can be specified depends on the
selected mode (Table 9-4).



9-15

3. KEY OPERATION

Table 94 Maximum Numbers of Lines (linear

resolution)

Mode 1 active channel 2 active channels’
SPECTRUM 3200 line 1600 line
TIME-FREQ 800 line 800 line
FRF e 800 line

@ Setting of the analysis resolution (linear fesolution, 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 resoclution menu.
SETUP RANGE | => (LIN f) Inside the parentheses is indicated the frequency
resolution type currently in use.
|—> LIN f Selects the linear frequency analysis.
LOG { - Selects the logarithmic frequency analysis.
13 OCT Selects the 1/3 octave analysis.
i1 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.
SETUP RANGE |= (LOG f) 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
raximum number of decades.
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Table 85 Maximum Number of Decades

R9211B ) R9211C

2 decades 3 decades
(3 decades when only 1channel 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 histogram (probability

density function). o

The number of histogram points is specified, using 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
SETUP ||=>| RANGE |=> 256 bin histogram points.

@ Setting of the start and the stop frequencies (when the zoom
analysis function is used)
{(R9211C)
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 |=> ST(’:S:Hf * Sets the start frequency.
.0kHz
STOP
Sets the stop frequency.
100kHz p frequency

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.)

If the START f key is pressed in a mode other than the servo mdde, the
zoom function is selected. If you press the START § key by mistake, press

the FREQ RNG key to select the zero start analysis mode again.
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M Setting of the Input Sensitivity
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.

CH-A Switches to the manual setting mode of the input
SETUP ||=>| SENS |= AuToMEEN  sensitivity of channel A. : ?
SET CH-A Set the sensitivity range of channel A.
+30dB
CH-B Switches to the manual setiing mode of the input
AUTOSKEN  sensitivity of channel B.
SET CH-B

Set the sensitivity range of channel B.
+30d8 g

@ 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 aytomatic 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.

‘ CH-A Switches to the automatic setting mode of the input
ETUP i p

SETUP J=>| SENS i= wsep 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 channel 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 “ key in this chapter.)
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ll Setting of the Signal input Block
' 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.

Channe! selection method

CHANNEL Selects the channel whose
SETUP j|=>| INPUT |= gssmcH-B  input block is to be setup.

@ Setting of the input coupling
In for the R8211, either AC or DC input coupiing can be set.

COUPLING Switches between AC and
SETUP |=>| INPUT |=  wepc 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 2 negative input connectors. Both of these
connectors can independently set to the ground (GND) or set to receive a

signal {IN).
i +INPUT Sets the + input connector to receive signals (IN) or to
ETUP )
LS =>| INPUT [=>  s3GND__ be grounded (GND).
—INPUT Sets the — input connector to receive signals (IN} or

#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
EIN/OFF

SETUP ||[=>| INPUT

Switches on(/off) the antialiasing filter.

NOTE
Be sure to switch this filter on before spectrum analysis.
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@ Setting of the power supply for accelerometers provided with an
internal amplifier

The R9211 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
ONADEE accelerometers provided with an internal amplifier.
The accelerometer must be connected to the +
connector of the selected channel.

@ Generation of a test signal
The R8211 can generate a test signal to test itself.

TEST When ON is selected, a test
SETUP |=>| INPUT |=  ongii signal is generated.

The test signal is a 8kHz sine wave.

Example : In the range of 20kHz, the test signal value can be calculated
as the following format.

@_|X103X0.08= 1.6kHz
8%

frequency range (20kHz)
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[l 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 soffmenu "ARM/HLD".

@ Selection of the trigger signal

In the R9211, the trigger signat (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
‘ SETUP J=>| 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 trigger signal.
(+) is displayed on the menu.

(2) —SLOPE trigger
The trigger event corresponds to the
falling edge of the trigger signal.
(—) is displayed on the menu.

(3) BI-SLOPE INSIDE trigger
The trigger event corresponds to the —L """"""""""""

enter of the trigger signa! into a
determined domain. j—
(Bl, IN) is displayed on the menu.
(4) BI-SLOPE QUTSIDE trigger
The trigger event corresponds to the j

exit of the trigger signal from a
determined domain. 1 ------------------------
(Bl, OUT) is displayed on the menu.
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The trigger setting procedure is the following one:

SLOPE Enters the menu that enables you to choose a type
+ of trigger. .
_(_.._)...___——1 The current trigger type is indicated within the
parentheses.
| » +SLOPE g;lgl%%s when the synchronization signal’s slope is

SLOPE Triggers when the synchronization signal’s slope is

- negative.

BI-SLOPE Triggers when the synchronization signal enters a
INSIDE specific domain.

BI-SLOPE Triggers when the synchronization signal exits a

OUTSIDE 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).

LEVEL Defines the trigger level with
SETUP |=>| TRIG |=» 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
resolution 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 = e e
Hysteresis width {

Not triggered Triggered

In the case of a —SLOPE trigger

Hysteresis width
Trigger level —

Not triggered Triggered
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HISTERES| Defines the hysteresis width

SETUP ll==>! 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 iower limits these limits can
be set with a resolution of 1/256 of the maximum input voltage for the input
sensitivity range.

LEVEL (UP) Sets the upper limit of the Bl-
0.5V SLOPE trigger domain.

LEVEL (LW) Sets the lower limit of the Bl-
0.5V SLOPE trigger domain.

SETUP ||=>| TRIG

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 value, 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 16ms
|
NNANNN
1 :J\ -Analyzed data 1
Trigger event HOLD
Beginning of data acquisition
Time lapsed Trigger delay Frame time
after the time

trigger event 0 (16msec) 16msec {4msec) 20msec
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if you want the trigger event time to appear at the middle of the screen then
the value you will specify as trigger delay must be equal to—1/2 frame time.

' Example : I the analysis frequency range is equal to 100Hz and the
frequency resolution is 400lines (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
TRIG = 10 usec 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

10 usec unit key (pressing a unit key validates the setting).
sec
msec Unit keys for the trigger delay.
psec

@ Trigger Position Marker

The point at which the arm trigger use a trigger is disptayed with the
Marker(A ).

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.

+oe ROZ1IC FFT SERVOD AMRLYZER aws 2-3-3T  13:14:1 SOURCE
29 —— i —————— {CHe

-~ SLOPE
{+)

LEVEL
. ] 39T 74mv

—————

Xa 3 i HYSTERES]T
00w 72, 0dmv

Aiv | - .

4.0 TINE sec 4.0m
IUAVE : SETUP] R L ——
[ rwc | RawcE | SENs | INPuT [ BEEEJVND | ART/MLD | NMEXT
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SETUP jil=>| TRIG

@ 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 minirnum.

(For further details, see Table 9-6.)

Using the step keys, the knob, or the numeric keys, set the arm length in
the foliowing way:

ARM LEN

Sets the arm length. The current value is
84 K displayed(the unit is nurnber 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 9.)

Displayed data

!

1‘ Frame time T

-t———————— Input buifer ——————

Oid data

{(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)
R9211B
. 512K samples/CH
Option 10 or 11 (1M samplies/CH if one channel only is active)
. . 1M samples/CH
Option 10+ Option 11 8K samples/CH {2M samples/CH if one channel only is active)
512K sampies/CH
None (standard) (1M samples/CH if one channel only is active)
R9211C
. 1M samples/CH
Option 10 (2M samples/CH if one channel only is active)
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Il 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. -
{4y HOLD
The data acquisition stops.

AUTO ARM Carries out auto arm

=> |ARMHLD |=> operations.

ARM Carries out arm operations.

HOLD Carries out hold operations.

FREE RUN  Carries out free run
operations.

Jll 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 to
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 8-7.
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Table 89-7 Windows’ Types

Window Advantages Drawbacks . Appiication domain
Rectangular window | ® Does not modify the energy of the e Presents a poor level accuracy. ® 15 optimum for the analysis
{RECT) sampled data during the frame time. o 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 resclution ¢ |s generally used for
on a pericdic confinuous signals. lower than that of the rectangular observing continuous
waveform window. waveforms.
e Presents a relatively poor level | @ Enables spectrum analysis |
accuracy. up t© 70dB.

FLAT-PASS ® Presents the best amplitude accuracy. { ® Presents a poor frequency ® |s effective for harmonics

resolution. analyses.

MINIMUM e Presents an excslient side band shape. | ® Presents not as good a frequency | ¢ s effective for observing

* Presents & better frequency resolution resolution as the HANNING small adjacent spectrum
than the FLAT-PASS window. window. lines {e.g., notches).
* 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 time dependent, | ® Used to analyze signals
waveform, a time dependent weight is this weight is not suitable for damped with the time.
applied. analyses of continuous waveforms.

« Perturbations Influence outside the
specified time range are ignored. (FORC)

@ Setting of a window
The window setting procedure is the following one:

QO 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 flat-pass window.

Sets a rectangular window

Enters the setting menu for
force/response windows.
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O In the Waveform mode

STATIONAR

SETUP ||=> |LAG WND| =>

m)__ Sets a hanning window.

TRANSIENT Se | ind
(RECT) ts 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 windows are to be applied

must be selected.

(2) Either the FORCE or the RESPONSE window must be selected.

{(3) START TIM : The starting time of the FORCE(RESPONSE) windows
is specified.

(4) STOP TIM : The ending time of the FORCE window is specified.

(5) DAMPING : The damping value of the RESPONSE window is
specified.

(6) Weight view : 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/
RESPONCE :

"SETCH
EHER/CH-B
SET WND
FORC/RESP
START TiM
__2msec
STOP TiM
10 msec
DAMPING
2 sec
VIEW SW
RECTH

Enters the FORCE/RESPONSE windows setting
menu.

Seiects 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 value for the RESPONSE function.

Displays the time data muttiplied by the
FORCE(RESPONSE) window. (When "RECT" is
selected the time data is displayed without the
FORCE(RESPONSE) window being applied to it.)

To enter those value, use the numeric keys, the knob, or the step key.

ADVICE

The response window is defined, from the starting time, as the following function of

time t ; e (t/damping tactor},




9-28

3 -::KEY OPERATION

® Weighting of the frequency domain data
In the R9211, the frequency domain data {power spectrum) can be
multiplied by a weighted (except in the WAVEFORM and SERVO modes).

WEIGHT (f) Enters frequency domain d:gzta weights’ menu.
SETUP ||=>|WEIGHT (OFF) The currently set weight is indicated inside the
parentheses.
l“’ OFF Invalidates the frequency domain data weighting.
AWGT Selects the weight A (audio weight).
B WGT Selects the weight B. .
C WGT Selects the weight C.
C-MES WGT Selects the weight C-message.
REFERENCE~

Regarding these weights characteristics, see "Audio Correction™ in
Appendix 2 "Glossary” page A-19 & A-20.

[ Setup of an averaging process
With X softkey "AVG" you setup an averaging process. You control the

exocution 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-cotrelation function COMPLEX SPECTRUM | Complex spectrum

HISTOGRAM Probability density function FRF Power spectrum
FRE FRF, COH Cross spectrum
(SERVO) impulse response FRF, COH

Impulse response
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@ Selection of an averaging method
Use the following menu to select the averaging method:

AVG MODE Enters the averaging method selection menu.
(SUM) The currently selected method is indicated inside
- the parentheses.

Low

Selects the arithmetic averaging method.

EXP Selects the exponential averaging method.
PEAK Selects the peak hold averaging method.
sSuB 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 Avallable Averaging Method for Each Measurement Functions

Measurement TIME | AUTOCORR HIST | POWER SPECTRUM FRF FRF

function CROSS-CORR CROSS-SPECTRUM (SERVO)
COMPLEX SPECTRUM

Average method | SUM | SUM, EXP SUM | SUM, EXP, PEAK, SUB | SUM, EXP, PEAK | SUM

O Mathematical definition of each averaging methods:
(i : number of averages, X; : ith instantaneous value,
Aj: jth average)

(1) SUM )
J
A= (;E 1Xa) y
(2) EXP
A=(1=-1K) XA 1 + X Kk k: Weighting factor
(You specify it by setting the
number of averages)
(3) PEAK
A= MAX (Aj_1, X)
(4) SuUB
A=A_1-X Kk 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.

AVG NO Enables the setting of the number of averages.
32 The displayed number corresponds to currently set
number of averages.

SETUP |i=>| AVG

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. ‘

— AVG NO Sets the weighting factor of the exponential averaging

30 method. You can use the numeric keys, the knob, or
the step keys for this setting.

FseTor l=| ave

@ Setting of the maximum number of averages of the exponential
averaging method.
You must set a maximumn number of averages which must not be exceeded
in the exponential averaging method. _
LIMIT NO Set the maximum number of averages for the
2000 exponentiat averaging method. You can use the numeric
keys the knob or the step keys for this setting.

seTop =] ave

@ Selecting an averaging process

There are three types of averaging processes:

NORMAL : Each data frame is averaged and displayed (Intermediate
results display).

FAST - The first data and the last data (result data) only are displayed.

+1 AVG : Averaging is performed each time the | STOP/C “ key is

L

pressed. To abort this process execution, press the STOP +1

key.
To select an averaging process proceed as follows:
} PROCESS Enters the averaging process selection menu.
SETUP |=> 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 overioaded 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 RS211, you can decide not to take into account these over lpading .
data, for the averaging process.

AVG

REJECT Selects whether to exclude the overloading data from the

PN/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.

If the internal between 2 time series acquisition is shorter than the frame
time, the input data can overlap.

% "N

Overlap
For the R9211, you can specify an overlap ratio as follows:
OVERLAP 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 overlapped 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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Il Setting of the Unit

With the R9211, you can choose either VI, Virms, or EU, as unit, depending
on the data.

@ How to express the data in EU (Engineering Unit)
An Engineering Unit setting takes effect 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. It must be composed of at most 2 characters.

The setting procedure is the following one:
(1) First you must select the channel on which the EU is to be effective.

SETUP Jl=>| 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 cannot 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 (a)
Linear data (Mag) : 1V (ms) =xEU ———(b)
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{a) Engineering Unit definition procedure when the data displayed along the
Y-axis are logarithmic data expressed in dBMag:
AVALUE
40.000dBEU

SETUP |l=>| UNIT

20 =

it —

" m“
=
=

A:VALUE In this case, 0dBVrms corresponds to 20dBEU on
20.000dBEU channel A.

(b) Procedure for transforming logarithmic dafa (dBMag) into linear data

(Mag):
=>| COORD [=> MAG Transforms dBMag into Mag.
A:VALUE
SETUP fl=>| UNIT |=> 0.00EU Switches dBEU display to EU display.

(3) Definition Procedure for a unit iabel. Note that you must use a single
screen configuration.

A: UNIT A table of characters to be used for the unit name
P
SETUP Jl=>{ UNT |= EU edition is displayed on the screen.
wak RG21t FFT SERVD ANALYZER weé
6.0 I I — “ Select the first character with

the knob or @ or @ key,

BEL CHAR then press the | ENTl key.

o | Select the second character in
deg [ the same manner, then press the

ABCDEFGHT JKLMNOPORSTUVMKYZ

abedefghi 3k ERmopqrs vz key'
0123456789, » —+%/=

&\-J‘:é() etk

m:wetmmmmmu

~100.0
aBv

[ uerent | ave__ | DN | ChBELAY | | ] werumn |
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=> DEL CHAR 2;33( :;:ns 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. i 3 or more characters were input, only the first two
characters would be taken into account.

(4) Selection of the engineering unit.

UNT |= EUorVit = EU Displays in Engineering Unit {EU).

Vrms  Displays in Vrms.
Vit Dispiays in VIt.

¢ RO2{1 FFT SERVE ANALYZER wwe

B
d |

vit

Gaa
abmg
-90.0 _—
fa ;.38 i 1 1 i I L 1 f
i25.0 FREQUEKCY Hz 50.0k  RETURN
VG : A0
(CUEiG | ave | M [ ComEAY | | [_wenay_|

{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 910 Data and Unit Labels

Daté Sealing factor Unit label
Xa A Label for channel A
Sb B Label for channel B
Gaa AsA Label for channel A ceee (¥1)
Gab A+B Label for "CROSS channe!"
Hab | B/A Label for "CROSS channel”

*1 Since a power spectrum is considered, the scaling
factor is squared.

A: Scaling factor set for channe! 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 .
SETUP [|=>| UNIT |= CHRIOFE Displays a PSD.

(*)

NOTE

(+) indicates that the | NEXT | key is to be pressed if this menu is not
displayed.
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Il Setting of the Interchannel Delay

You can define the time delay between the input channels (taking channel B
as the reference)

SETUP |i=>| NEXT

ICH DELAY
ChDELAY | = ONEEE

ICH DELAY Press this key to select ON (When selected, ON is
BR/OFF displayed in inverse mode). -

Switches between on and off.

DELAY T

0 msec This menu is displayed when ICH DELAY is ON.

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 restriction is placed 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.
Oniy 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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Frequency Maximum time delay according to the spectrum size (msec)
ran(g:z) 25 lines 50 lines 100 knes 200 lines 400 lines 800 lines 1600 lines
10m | 20477e5 2047506 2047e7 204607 204407 2040e7 2032e7
20m | 1023875e4 |102376e5 | 10235e6 1023e7 1022e7 1020e7 1016e7
50m 40955e5 4095e6 40946 4092e6 4088eb 4083e6 4064e6
100m |204775e4 | 20475e5 204726 2046e6 2044e6 2040e6 2032eb6 .
200m | 1023875e3 | 102375e4 | 10235e5 1023e6 1022e6 - 11020e6 1016e6
500m 40955e4 409500e3 | 40940e4 4092e5 4088e5 4083e5 4064e5
1 204775000 |204750e3 |20470e4 204665 2044e5 2040e5 2032e5
2 102387500 | 102375e3 10235e4 1023e5 1022e5 1020e5 1016e5
5 40955000 40950000 {40840000 409264 4088e4 4083e4 4064e4
10 20477500 |20475000 |20470000 |2046e4 2044e4 2040e4 2032e4
20 10238750 10237500 |10235000 |1023e4  |1022e4 1020e4 1016e4
80 4095500 -4095000 4094000 4092e3 4088e3 4080e3 4064e3
100 2047750 2047500 2047000 2046e3 2044e3 2040e3 2032e3
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 120440 20400 20320
20k 10238.75 10237.5 10235 10230 10220 10200 10160
50k 4095.5 4095 4094 4082 4088 4080 4054
100k 2047.75 2047.5 2047 20486 2044 2040 2032

In this table, we indicated the maximum possible value that the time delay can take depending
on the frequency range and the member of lines.
For instance if the frequency range is 100kHz and the spectrum size is 400 lines, the time

delay must be defined between —2044ms and 2044ms.

204775e5 means 204775 X 105,
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Il 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
eldentification number (1 to 4}
+Channel whose signal is to be analyzed
o Type of the trace data to be analyzed
sFrequency of the trace data to be analyzed

The RS211 can analyze up to four types of data snmul;taneously (mey must
* correspond to the same time domain).
Identification numbers are used to differentiate these four types of data.

NOTE

ifthe INSTHf yeyin 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 clock, immediately after the T-F analysis
starts, it is automatically changed to fit the sampling clock requirements.

- START t
SETUP |=>! T-F |=> tRANGE = 0 msec Sets the start time.
{*) STOP t ]
a Sets the stop time.
msec
STEP t Sets th .
1 msec e 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 (1K) and
{o 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  tf MODE key) top down.

(1) Setting of an identification number

t+fID
TF (= tfMODE = 2 => 2 =>|ENT{
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.
t-f CH -
- R - *1
TF |=> tiMODE => o, = CHA (*1)
CH-B (*2)
{+1) Spectra Gaa and Sa of channe! A are displayed as trace data.
(+2) Spectra Gbb and Sb of channel B are displayed as trace data.
{3) Setting of a trace data type
tf DATA —_—
T-F => Gxx {f) (*1)

=> tf MODE =
(Gxx)

sGoe () (+2)

REAL (*3)
IMAG (*4)
PHASE  (*5)
f PEAK (+6)

RETURN
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If (1), (3), (*4), or (+5) is selected, by pressing the RETURN key
you come back to the previous menu, which has become:

t-f ID

2
t-f CH
(CH-A)
t-f DATA

(*2%)

if (+2) or (*8) is selected, the previous menu has become:

tfID
—2

tf CH

(CH-A)

tf DATA

(2%3)

(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 § SPOT f
SETUP ||=>] T-F [=> HMODE => o040 = a0kHz
kHz
Hz

mHz
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If £Gxx or f PEAK is selected as trace data type, START{ and

STOP § are displayed instead of the SPOT {

Set a trace frequency range in the same way as you would set a single
frequency.

@® Execution of a T-F analysis

____—I INST t-f

In this state, T-F analysis starts when you press the || START [|key.

@ Display of T-F analysis results
The procedure for displaying T-F analysis results is the following one:

— t-f Displays the analysis results of the data assigned 1D 1.
TRACE 1 (*2)
t-f . i .
TRACE 2 Displays the analysis results of the data assigned ID 2.
tf . . .
TRACE 3 Displays the analysis 'resuIts of the data assigned ID 3.
t-f

TRACE 4 Displays the analysis results of the data assigned ID 4.

{(#1) Press the | NEXT |key if this menu is not displayed.

{(¥2) This ID is the ID set with the following procedure:

t-f ID
1

SETUP li=>| 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 | key.

For details on the TRACEonST function, see "@ Automatic Setting of the
display” in "] Extended Functions’ Setting” in chapter 9.
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@ Example of T-F analysis results
An example of T-F analysis is given below.
The T-F analysis conditions are listed in the following table:

STARTt | Starttime Omsec
STOP Stop time 20msec
STEPt ...S..tep time. ................ 78..1;;1380 -
tfID Identification number 2
thH ........ Cham;;, ............. NS CH-A .......
DATA | Tmcedata | o
SPOT | Spot frequency 8ktz

o RO211 FFT SERVD ANALYZER »»x -1 10
0.0 2
dw T T T T T T T T 13
T ot-fH
(CH-A)
1 t-f BATA
itizz)
t6aa SPOT
difg T 8.00kHz
\
-100,0 | —_—
dBv 1 L i 1 't 1 1
0.0 2 TIME sec 20.0n  RETURN
WG 0732
[Uert | wvc | owrr | ChDELAY | [RESEREN | | seTimw |

Figure 3-1 Example of Analysis Results
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B Selection of a Sweep Signal Type in the Servo Mode

=>| SWEEP

When you want to measure a Frequency Response Function in the servo
mode, you will select the signal to be output from the internal Signal
Generator as is now explained.

LIN MSIN The measurement shall be done with a linear frequency
sweep multi-sine wave. '

LOG MSIN  The measurement shall be done with an logarithmic
frequency sweep multi-sine wave.

LIN SIN The measurement shall be done wnth a linear frequency
sweep sine wave.

LOG SIN The measurement shall be done with a logarithmic
frequency sweep sine wave.

LIN F-Tab The measurement shall be done using a previously set

‘ frequency table, and with a linear frequency axis.

LOG F-Tab  The measurement shall be done using a previously set

frequency table, and with a logarithmic frequency axis.

Meas Time  This key is displayed when the LIN MSIN or the LIN SIN
(SHORT) key is pressed. If you press this key, the measurement
—— time setting menu will be displayed.

=

@ Setting of the measurement time
When LIN MSIN or LIN SIN is selected with the] SWEEP | key, a
measurement fime must be set.

To be specified if you want to measure a

Meas Time SHORT _ Frequency Response Function, with the
=b smallest possible number of sweeps, in a
{SHORT) short time.

MIDDLE To be specified if you want to measure a
Frequency Response Function with a mean
number of sweeps.

LONG To be specified if you want to measure a
Frequency Response Function with a
maximum number of sweeps.

The number of sweeps represents the number of spectra generated to
measure a Frequency Response Function over the entire frequency range.

If LIN MSIN is selected with the | SWEEP [key and SHORT is selected to

specify a short sweep time, all spectrum lines are generated at once. In this
case, the number of sweeps is only one.
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dBMg

When MIDDLE is selected to specify a mean sweep time, 1/4 of all
spectrum lines are generated at once. In this case, the number of sweeps

is 4.

When LIN SIN is selected with the

dBMg

SWEEP |key, the frequency step

changes according to the selected measurement time. For example if the
total number of lines is 800 and "LONG" is chosen as sweep time, the
Frequency Response Function on all 800 fines is measured. In this case,
the number of sweeps is 800. When SHORT or MIDDLE is selected, one
every 4 lines is analyzed, therefore the Frequency Response Function is
measured only on 200 lines. In this case, the number of sweeps is 200.
The Relationship between the measurement time and the number of sweeps

is the following one:

Table 8-12 Relationship between Measurement Time and Number of

Sweeps
Swaep type LIN MSIN LIN SIN
Total Measuremeqt
number of Tnsa—tme | SHORT [MIDDLE | LONG | SHORT |{MIDDLE| LONG
25 1 1 1 25 25 25
50 1 2 5 25 25 50
100 1 4 10 25 25 100
200 1 4 20 25 50 200
400 1 4 16 25 100 400
800 1 4 16 50 200 800
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For details on the total number of lines, seé * Il Setting of the Number of
Frequency Lines and Sweep Direction in the Servo Mode".

Below are examples of time waveforms generated by the internal signal
generator and their power spectrum.

These time waveforms are those used as sweep signals for "LIN SIN"
sweeps and “"LIN MSIN" sweeps with the measurement time equal to
“"SHORT*, "MIDDLE" or "LONG" respectively.

(1) LIN SIN

wer KO211 FFT SERVD ANRLYZER 4o+ -
2.0 LIR H5IN
7 T

oG H1M Time waveform

e

oG SIN
0.0
4BV
LN F-Tab Power spectrum
6aa —
dbtg
LOG F-Tab
-100.0 ‘
dBY u 14 L A ._...‘a. Y H oY oy LA i d's b ‘.A > Neas Time
250, QUENCY -Hz .
MGG 6/ {SHORT)

[mn:|sns|snm]sscm| w6 | NEXT |

Figure 9-2 Time Waveform and Power Spectrum of a LIN SIN Sweep Signal

(2) LIN MSIN {SHORT)

asx RO211 FFY SERVD ANALYZER wav

L9G MSIN Time waveform

LIN SIN

Lo SIN

LIN F-Tab Power spectrum

LOG F-Tab

L el ey

-400.0 |
i) ; . A . A :
55,0 FREQUENCY Hz

:

5 Neas Time
109, 0
R 0/ (SHORT)

EWMEIM|S‘”HISBM[ WG | Wt |

Figure -3 Time Waveform and Power Spectrum of a LIN MSIN Sweep Signal
("SHORT" measurement time)
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(3) LIN MSIN (MIDDLE})

+x4 R3C11 FFT SERVE ANALYZER #xe

|
2 |8

LIN STH
w06 STN
LIN E-Tab
dbts
L0G F-Tab
&
— - Peas Tise
0.9 FREGUENCY 12 100.0
WEEUD: 8/ {MIRNLE)

[HEEEl | wWGE | S | sevir | socon [ A ] Wed |

Time waveform

Power spectrum

Figure 9-4 Time Waveform and Power Spectrum of a LIN MSIN Sweep Signal

("MIDDLE™ measurement time)

(4) LIN MSIN (LONG)

*++ ROZ11 FFT SERVD ANALYZER wex

i

2.0
U T
LOG TISIN
LIN SIN
.V 1 Il L n 1 1
6.0 TINE sec 4.0m L0 SIN
0.0
dBv
LIN F-Tab
Gaa
dBng
LOG F-Tab
'"’353 ‘ Lt i L
al oo I P T TR W B 5 . naas Time
280.0 FREQUEKCY Mz 100.0k
ABGEL: 1710 {LOwG!
B | RANGE | SEwS | Sc VLT | soeem [ avg T Owed |

Time waveform

Power spectrum

Figure 9-5 Time Waveform and Power Spectrum of a LIN MSIN Sweep Signal

{("LONG" measurement time)
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B Setting of the Number of Frequency Lines and Sweep Direction in

the Servo Mode

@ Linear frequency axis

When LIN MSIN or LIN SIN is selected with the

SWEEP | key, the total

number of lines and the sweep direction, must be specified.

‘ RE
— f RESOLN —

LINE/SPAN
RANGE

400

SWEEP

UP

SWEEP
DOWN

Specifies the total number of lines.
This setting is done with the numeric
keys and validated by pressing the

ENT

key.

Sweeps from the low frequencies
toward the high frequencies.

Sweeps from the high frequencies
toward the low frequencies.

Select the total number of lines either equal to 25, 50, 100, 200, 400, or to
800C.

@ LOG MSIN

When LOG MSIN (logarithmic frequency axis and muiti-sine wave) is
selected, a multi-sine wave is selected for each decade and swept over the
decade. The following example shows a time waveform generated by the

built-in SG and is spectrum when LOG MSIN is selected with the | SWEEP
key.

wer BRI FFT SERVO ANALYZER #ve
2.0 LIk HSIN
] T ; T T T T T T T

LIN SIN

106 SIN
LIN F-Tab
dbmg [ i
' G F-Tab
-100.0 I !ii-‘ ‘
dbv il .
250.0 FREQUENCY Hz 0. 0
ANGASUR: = B10
[ SENs | SGVLT | SGCOM |  AGC | NEXT |

Figure 8-6 Time Waveform and Power Spectrum of a LOG MSIN Sweep Signal
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SETUP

=>| RANGE |=

=> | RANGE |=>

@ Logarithmic frequency axis
When LOG MSIN or LOG SIN is selected with the | SWEEP | key, the

number of decades, the number of lines per decade, and the sweep
direction must be specified.

f RESOLN LINE/Dec You enter the number of fines per
= decade with the numeric keys, and

press the " ENT | key to validate your

setting.
Decade You enter the number of decades with

the numeric keys, and press the

key to validate your setting.

SWEEP Sweeps from the low frequencies
UP towards the high frequencies.

SWEEP Sweeps from the high frequencies
DOWN towards the low frequencies.

You can choose the number of decades from 1 to 6. Then you can specify
a number of lines per decade equal either to 10, 25, §0, 100, or to 200.
The total number of lines between all the decades must not exceed 1000.
(When 200 lines are specified per decade, six decades can not be
specified.)

@ Linear frequency table
When LIN F-Tab is selected with the | SWEEP | key, the total number of

lines and the ID numbers sequence must be specified. The range of the
total number of fines is the same as that of the linear frequency axis.

f RESOLN LINE/'SPAN You enter the total number of lines with
= 00 the numeric keys, then validate this

setting by pressing the key.

SWEEP Specifies that the measurement is to
up performed starting from the data
assigned the smallest ID number
(increasing order).

SWEEF Specifies that the measurement is to
DOWN performed starting from the data
assigned the largest 1D number
(decreasing order).

For details about the ID number, see “[Jj Edition of the Frequency Table in
the Servo Mode" in chapter 8.
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When LOG F-Tab is selected with the | SWEEP | key, the number of

decades, the number of lines per decade, and the ID numbers sequence
must be specified. The number of decades and the number of lines per
decade settings are similar to the settings for the logarithmic frequency axis.

=>| RANGE |=>

f RESOLN
=

LINE/Dec

Decade

_____ the numeric keys, and press the “ ENT

SWEEP

up

SWEEP

DOWN

You enter the number of lines per
decade with the numeric keys, and

press the ||ENT | key to validate your
setting. '
You enter the number of decades with

key to validate your setting.

Specifies that the measurement is to
performed starting from the data
assigned the smallest 1D number
(increasing order).

Specifies that the measurement is to
performed starting from the data
assigned the largest ID number
(decreasing order).

For details about the ID number, see "[J] Edition of the Frequency Table in
the Servo Mode" in chapter 9.

B Setting of the Amplitude and of the Offset of Signals in the Servo

Mode

|=>|sa vt

You have to specify the amplitude and the offset of the signal generated by

the built-in SG (Signal Generator).
AMPLITUDE

—>

2.00V

OFFSET

0.5V

LIMIT VOLT

5.00V
\Y

mV
zv

Sets the amplitude of the signal generated by the built-

in SG.

Sets the offset of the signal generated by the built-in

SG.

Set the upper limit (including the offset) of the signal
generated by the built-in SG.
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Il Control of the Generation of the Output Signal in the Servo Mode

You must define the operation mode of the buiit-in SG when you want to
measure a frequency response function in the SERVO mode.

GENERATOR

=> START

=>|8G COM

"GENERATCR

STOP

INVL TIME

(OFF)

GEN ON

AVG/MAN

SUM AMP
ON/OFF

Qutputs from the built-in SG a signal equal to the
sweep signal earlier selected ( "] Selection of a
Sweep Signal Type in the Servo Mode") to which an
offset is eventually (earlier setting) added.

Outputs only the offset voltage from the buiit-in SG.

Specifies the time interval elapsed from the moment
when the signal is generated by the SG and the
moment when the measurement begins.

(Minimum: 1 sec).

Determines whether the generator’s start/stop time is
to be executed manually or is to automatically
correspond to the start/stop time of the measurement.

Determine whether the summing ampilifier is to be
switched on or off before the measurement.

@ Setting of the time interval elapsed from the signal’s generation
start time to the measurement’s start time.
You will use the INVL TIME Y softkey for this setting.

TINVL TIME
(OFF)

INVL TIME Determines whether the time
ON/OFF elapsed from the signal’s generation
start time to the measurement’s
start time is to be specified.
INVL TIME You set the time elapsed from the
10msec signal’s generation start time to the
measurement’s start time with the
numeric keys and one of the unit
keys.
sec
—_———— > Unit keys
msec }
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B Sethng of the Averaging Method in the Servo Mode

How to set the averaging method in the SERVO mode is now explained.

SETUP ||

AVG

AVG NO
32

LIMIT NO

2000

PROCESS
(NORMAL)

AUTO AVG

ON/OFF

COH LiM

0.95

Sets the number of averages if the coherence is not to
be taken into account.

Sets the maximum number of averages if @ coherence
threshold must be taken into account.

Sets the averaging process.

Determines whether averaging is to be carried out
while taking into account a coherence threshold.

Sets a coherence threshold. You set the value with the
numeric keys.

@ Setting of the averaging process
This setting is enabled when you press the PROCESS Y softkey.

PROCESS
{NORMAL)

NORMAL Displays the result each time the |
averaged series is updated
(normal mode).

FAST Displays the result after averaging has

been completed (high speed mode).

NON-STOP Determines whether, after compietion of
ON/OFF the averaging process, a new averaging

process (same conditions) must be
automatically started. For example, to
adjust the frequency characteristic of a
filter, set this parameter to ON.

@ About AUTC AVG

When AUTO AVG is set to OFF, averaging is carried out the number of
times which was specified with "AVG NO".

When AUTO AVG is set to ON, averaging is carried out while comparing the
mean coherence value with the value specified with “COH LIM". In this
case, the minimum number of averages is 8. Averaging ends when the
mean coherence value over all lines becomes greater than the value defined
by "COH LIM". f it does not become greater than the value defined by
"COH LIM", averaging is carried out the number of times which was
specified with "LIMIT NO".
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J Edition of the Frequency Table in the Servo Mode

@ Setting, inserting, deleting, or modifying an ID number
This screen is displayed when LIN F-Tab or LOG F-Tab is selected with the

fEDIT

=> DONE

EDIT ID

INSERT

ON/OFF

DEL ID
DEL END

START ID

1

STOP ID

4

SWEEP | key. How to edit the frequency table is explained below:

Ends the edition of the frequency table.

Specifies the ID number to be edited.

Determines whether the specified 1D number’s content
is to be modified or inserted. -

Deletes the specified ID number.

Deletes all data foliowing the specified ID number.

Specifies the ID number at which measurement will
start.

Specifies the ID number at which measurement will
end.

Pressing the | f EDIT

key will display the frequency table for setting.

Using this frequency table, you can set the type of waveform to be
generated (SIG: sine wave or multi-sine wave), the frequency range it
belongs to {f START and f STOP), its amplitude (AMP), its offset, and the
number of averages which must be performed on this frequency range
(AVG). Thus, measurement can be carried out by changing the
measurement conditions for each frequency range: for example, a sine
waveform can be used in a frequency range that require high measurement
accuracy and a multi-sine wave can be used in a frequency range that does
not require high measurement accuracy but requires high-speed

measurement.
Use [{SQ BAND
editing this table.

and

AMP&AVG | X softkeys and their Y softmenus for
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@ Setting of the type and frequency range of the waveform 1o be
generated

How to set the type and frequency range of the waveform to be generated

for each ID number in the frequency table is explained below.

=>1{ SQ BAND | = SINE To generate a sine wave.
M-SINE To generate a multi-sine wave.
f START Sets the start frequency of the waveform to be
20Hz generated. ,
f STOP Sets the stop frequency of the waveform to be
20kHz generated.
kHz
Hz Unit key
mHz
@ Setting of the amplitude, offset, and number of averages of the
waveform to be generated
How to set the amplitude, offset, and number of averages of the waveform
to be generated for each ID number in the frequency table is explained
below:
AMPLITUDE Sets the amplitude of the waveform to be
=>|AMPEAVG | = 4oy generated.
OFFSET
1.00V Sets the offset of the waveform to be generated.
AVG NO
az Sets the number of averages.
v
mV Unit key
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This section explains how to use the || VIEW I pane! key.

|| Selection of a Screen in the Multi-Screen Configuraition

VIEW [[=> | SEL[] | (There is no corresponding Y menu.)

Press the above key sequence to select a screen (waveform) according to
the number of dispiayed screens. When a screen is selected, the Y menu
corresponding to the data dispiayed on this selected (active) screen is
displayed. :

Pressing the following key sequences yields the same result:

MKR ll=> | SEL[] ] or || MATH |=>1{ sSEL [

The black sduare ( ) indicates the position of the current selected screen
(active).
e When the screen configuration is set to SINGLE (1 screen):

seL

eWhen the screen configuration is set to DUAL (2 screens):

Each time the | SEL & | key is pressed, the active screen position
switches:

= ma
(Il —

«When the screen configuration is set to TRIPL {3 screens):

Each time the ; SEL E key is pressed, the active screen position
swifches:

it} = ]
J —- m — J
[ = —d

eWhen the screen configuration is set to QUAD (4 screens):

Each time the | SEL S35 [key is pressed, the active screen position
switches:

| | [ Ju] [ma] | =2
mS OO T o T Om
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odifications
@® Changing the number of screens

H Display Related M

You change the number of screens as follows:

VIEW [l=>
DUAL
TRIPLE
QUAD
NOTE

Displays one screen.
Displays two screens.
Displays three screens.

Displays four screens.

1. The number of screens that can be displayed depends on the
waveform type (polar coordinates or others) and number of lines.

2. The | SEL [}
screens.

X softkey changes according to the number of

bee #alt] FFTSERUD ANALITER #ee

van ROOT] FFT SERVD AMALYIER sve

M b 1.00kKy
TP §
1 25, 0oknz
2.0 [ e
v
X
0.0
H av [
L RS- ” i EHZ
: SPECE oo b ]
i — ol | 1
H [}
i b _— -100.0 3
ui — . o,.L o ¥ PR 1 .0 oz
L o P L Y HLLIN
X TIME 5 g 10010 4. AWM 1T
SEL_§ || TiEE FOIWT | SR | vt . mnw WEXT SIGNAL | QUGERN | SG YLU | COMECT | DUT CTHL [ ONT MODE | MEXT |
wee BI]FFT CERS ANALTIER e u ron BOCTD FET CERVD AMALEIIP are START T
- o r = Ly X
i E— s 1
> IR AWY Ayt o | I
2 ‘ a T %
b ] TIFE = T oea L, s
seecT L B
s T m—— BTN 1oer
‘or 2 T ; H Vi
w = L F kxa THE = 2w '
e T eyt W i SPECT y T
R . 3 [T 3 VL
i) T TIRE 5 = L : -
i
o a « RIM
v T | Rl
Fa L 1 |
2 3 4
of —_— E T
¥k o . o _ E| . . : v
o HLE) EXC] fors TIE 2 2om
LYS1E0 LN )
[t ™k [ ronw [EEgER] wiw | miw [ w7 | [Siowl | BRI | S v | Comeri . Ut o |

TRIPLE

QUAD

Figure 9-7 Multi-screen Display
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@ Instantaneous data monitor (only in the FRF and SERVO modes)

VW Js [ e

+
- o

SRS Instantaneous data mon'rtog switch.

-=p EerNb

MONITOR X if MONITOR is set to DO, with this key you can

= TIMEREQ specified the fype of data to be displayed by the
—_____ monitor.

Table 9-13 Data Monitored when DO Is Selected

Number of Maonitored 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:

| I MONITOR X
MCDE I'=) 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 using a marker.

=>| TYPE

Visible » Set "Visible" to ON to display a readout window.
ONAEER » Set "Visible" to OFF not to display a readout

window.
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Read-out window

wes G011 FRT IERV ANALYZER one l’

e
1
) RUM s —
T

OG- 00

T i ot [T W [ e w | W | _wn )

Visible ON

aue B0 FRD SERVD MWLYTER ees

2.0
vi T LGN Looat v

1

i

Visible OFF

TYPE

[ vew =

Figure 9-8 Read-out Window for Marker Resuits

@ 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.

-
"

Displays the readout window at the upper
right comner of the screen.

Displays the readout window at the lower
left corner of the screen.

wer 1) FRT SERVD ANALYTER #es

wnt POOUL FTT SERVD AMALYIZR eee

SEL 'JIE} FORAAT INST vil AVG WY P MER VL WEXT |

2w =T
KA

SEL 1 g;mr\lmw;mm\mw! REXT

R

8

T mmrame il

When

is selected

] is selected When E

Figure 9-9 Read-out Window Display Position
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#® Changing the display format

Displays a graph. Switches back to the normal

FORMAT

display mode after a numeric list or a tridimensional
display were visualized.

NUMERIC Displays a list of the data obtained for example with

LIST the marker.
3D Displ idimensional araph
DISPLAY isplays a tridimensional graph.
CAUTION f

Depending on the number of screens or display type, you cannot
sefect certain display formats,

O NUMERIC LIST

e You cannot display a numeric list if you have earlier selected the triple or
the quadruple screen configuration.

e When a list is being displayed, some keys cannot be used.

« This format is associated with the marker.
(A harmonic list, side band list, or reference points list may be dispiayed.)

NOTE _—
To return to your original display, press the GRAPH key.

(O 3D DISPLAY

e A fridimensional display can always be chosen if the first screen (SEL1) is
selected.

« A tridimensional display cannot be chosen if any screen other than the
first screen (SEL1) is selected.

« 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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Figure 9-10 Numeric List and Tridimensional Display

@ Changing the display method (linearlogarithmic)
The X axis of the displayed data can be either linear or logarithmic.

FORMAT

X-AX1S Specifies either a linear or a logarithmic X axis for the

FLoc waveform being displayed.

X-AXIS LIN : Linear display
X-AX1S 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 octave 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 muttiple screen
configuration the waveforms of the other screens are superposed on the

active (selected with the |SEL| key) screen.

ET

FORMAT

OVERLAY "OVERLAY ON" : superposition of the screens.

e "OVERLAY OFF": each screen is independently

displayed.

CAUTION !

“OVERLAY ON” cannot be specified in the following cases:

e When the X axis units differ between the screens

« When the frequency resolution differs between the screens

H
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Figure 9-11 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 | == LRYOFF "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.

veo 39211 FFT STRVD AMALITER 93 an REZ] FFT SERUD ANLYTER. oue
BT T T — S — : —
i — areie - T T
! i st )_ TI ust
Fay R ’.: B ~ i | ™ ‘LI/\ :“--\ M, i’ﬂ i -
HERENIE / iR | pisRLAY iy [ [ T
i L Y L '1 \ f \ / ! i
. Y \ ) f 13 x-axts | ! \‘ \ \ ﬁ' XoAXIS
N : / fooy A e
| f { [} 1/ ; }_ / / (R
: vl Yo DLl U7 o ] Vo Vo } Vot o
— T T . VY Y e
¥ CRATIQILE H 1 GusstGRE
i i WO _ } 'i Wik
R T P - H ] — ;
X1} TIPE 3a 4.Ce 3 SERUP "o TIME w0 EAL) SETH
Aoy 1000 imahie bR ULER L T RR S
ey = [mn—rw!meme T [ T | Gl [ T v | A [ TER | wa |
GRATICULE ON GRATICULE OFF

Figure 9-12 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 CTRL T o Displays in 3 dimensions the data each time
> ARMMH
3D SETUP = (FR STEP) oLb they are acquired.

AVG END Displays in3 dimepsions_the data after
averaging completion.
FREE STEP Displays the .data fn 3 dirpensions. iq
synchronization with the internal timing.
—S_ Displays the data in 3 dimensions each time
the data window step changes. (See p9to 75
Data View, View setup)

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 => 20 on a tridimensional display.

Use the numeric keys {followed by the fENT [{ 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 disptay makes with the
" horizontal.

3D SETUP =

Use the numeric keys (followed by the

m
-

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 9-13 Tridimensional Display Y axis Angle Examples
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[} How to Display Va

rious Data

The R9211 can display the following data (the tables 9-14 and 9-15 list the
data which may be dispiayed in each measurement madde).

o Instantaneous data : Time data, autocorrelation function, cross-
correlation function, probability density function,
power spectrumn, cross-spectrum, and complex
spectrum

Averaged data : Time data, autocorrelation function, cross-
correlation function, probability density function,
power spectrum, cross-spectrum, complex
spectrum, frequency response function,
coherence function, and impulse response
function

Saved data
Arithmetic operation results
T-F (TIME-FREQ) data

L N

The'display operations are valid for the screen selected with the|SEL | 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 instantanecus data you can display depend on the
measurement mode and function you have specified, as tabie 9-14 shows.
The instantaneous data display procedure is the following one {(example in
the SPECTRUM mode):

INST VW

CH-A

=b TIME Digplays the time waveform of channel A.
CH-B . . '
TIME Displays the time waveform of channel B.
THA
SPECT Displays the spectrum of channel A.
CH-B

SPECT Displays the spectrum of channel B.
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Table 9-14 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 autocorrelation function (AUTOCORR)
HIST Time data (TIME) and probabi.lity density function (MIST)
SPECTRUM | POWER SPECTRUM Time data (TIME) and spectrum (SPECT)
TIME-FREQ | CROSS-SPECTRUM
COMPLEX SPECTRUM
FRF FRF Time data (TIME) and spectrum (SPECT)
SERVO

=+ RIZ11 FFT SERVD ANALYZER #++

-100.0
dbv

2.0 FREQUENCY Hz 10.0k

AVG(SUM:  16/16

[sm g J[__Tree | Fomsar S| AW | mEw | weT |

Figure 8-14 Spectrum Display
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Lrev )=

@ Averaged data display
On the R9211, the averaged data you can display depend on the
measurement mode and function you have selected as table 9-15 shows.

The averaged data display procedure is the following one (example of the
spectrum mode with the power spectrum function):

AVG VW=

CH-A i
PWR SPECT Displays the averaged power spectrum of channel A.

CH-B .
PWR SPECT Displays the averaged power spectrum of channel B.

Table 9-15 Averaged Data Which can be Displayed

Mode Function Data which can be displayed (Menu Symbol)
WAVEFORM | TIME Time data (TIME)
AUTOCORR Autocorrelation function (AUTOCORR)
CROSS-CORR Cross-correlation function (CROSS-CORR)
HIST Probabill'rty 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 (MPULSE
RESPONSE), power spectrum {(PWR SPECT), and cross-
spectrum (CROSS-SPECT)
SERVO FRF Frequency response function (FRF), coherence function
(COHERENCE), and impulse response function (IMPULSE
RESPONSE)
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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:

MEM VW | =

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.

6aa
dBeg

-100.0
24

=t RO211 FFT SERVIH ARALYZIR ## —

25.0 reld FREQUENCY Hz 10.0k
AUG(SUMY: 15216

TSEL B [ TIPE | Fumnai | INSTvu | Avc vl | ROWEB | WEST |

Figure 9-15 Display of Saved and Retrieved Data
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@ Mathematical operation results display
Below is described how to display the results of post measurement
computations (i.e. mathematical operations) you have 9xecuted with the

key. (I no arithmetic operation was performed, display of

arithmetic operation results is inhibited.)
There are two types of mathematical operation resuilts: results of ordinary
anthmetic operations and resulis of curve fitting and synthesis.

You will display the results of mathematical operations in the following way:

| VIEW |i=>IMATH vW | =>

(NEXT menu)

ARRAY

RESULT

_FITTED
FRE

FITTED

FITTED
STEPRESP

IMPRESP

SYNTH
FRF

SYNTH

| SYNTH
STEPRESP

IMPRESP

Displays the result of ordinary~arithrhetic operations.

Displays the results of curve-fitting applied on a
frequency response function.

Displays the results of curve fitting applied to an
impulse response function.

Displays the results of curve fitting applied to a step
response function.

Displays the frequency response function obtained
through synthesis.

Displays the impulse response function obtained
through synthesis.

Displays the step response function obtained through
synthesis. '

These are displayed when the analyzer is provided with curve fitting
and synthesis functions, when the FRF/SERVQ mode is selected,
and when curve fitting or synthesis is attributed to MATH of

PRESET|| .

For further details, see the explanations about || PRESET || -
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Figure 9-16 Display of Arithmetic Operation Results

@ T-F data display
T-F data are displayed when T-F analysis is executed in the TIME-FREQ
mode.
t-f .
=>| T-F VW = TRACE 1 Displays TIME-FREQ measurement data 1.
(NEXT menu)  tf .
TRACE 2 Displays TIME-FREQ measurement data 2.
tf .
TRACE 3 Displays TIME-FREQ measurement data 3.
tf .
TRACE 4 Displays TIME-FREQ measurement data 4.
NOTE

This menu is displayed only in the TIME-FREQ mode.

ssx RI21T FFT SERVD) ANALYZER sav

LLs |

1622
by

\
|
1 NN

SZ

"

EZ

|

e | |

0.0 i1 TIME sec 3530
AVGISID - [i%1]

(W) o v [ [ s [ X soue [ o | o |

Figure 9-17 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.

DATA VIEW
[~ [~

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.

=>{INST VW |=> VIEWSTEP  Enter the VIEW STEP setting menu.
_,, STEPTIME
0.004SEC

“STEP TIME __ Set the step time, However, the step time can be
= 0.004SEC set only if VIEW STEP is set to PAUSE.

Enter the step time setting menu.

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.

=>|INST VW |=> VIEW STEP  Enter the VIEW STEP setting menu.

AUTO .
= TOP Go back to the head of the input huffer.
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Display sequentially the buffer’s content.

The data in the buffer are analyzed/displayed.

=>|INST VW |=> VIEWSTEP  Enter the VIEW STEP setting menu.

\
AUTO Lets you visualize and shift to the right
RIGHT automaticaily.
AUTO Lets you visualize and shift to the left
= LEFT automaticaily. -
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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I 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 Tabie 8-16.)

The display formats are the following ones:
Real part, imaginary part, magnitude, square magnitude, togarithmic
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: -
Nygquist diagram, Bode diagramn, 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
compiex data (in the case of a complex spectrum for example).

[Vew ] [coomo | = Fen

@ Imaginary part display
Displays the imaginary part of complex data {complex spectrum, etc.).

=>| COORD [=> IMAG

wors RY211 FFT SERVO ANALYZER #+e

1.0 dBnag
o ;

Real

-t.0
Vr

2.0 FREQUENCY Hz 0.0k NYQUIST
AMGSIM . 6/16

N L T | < o |V so |

Figure 9-18 Real Data Display
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w»k RO211 FFT SERVD ANALYZER #

.0

vr

l z

ml

i

2.0

FREQUENCY Hz

G . Br16

10.0k NYQUIST

EXruL

TEESE [ X SCALE [ Y SCALE | RETURM |

Figure 9-19 Imaginary Data Display

Table 9-16 Coordinates and Displayed Waveforms

Displayed Time Autocorr Spectrum | Cross- Power FRF impuise
Waveforms | histogram, Cross-Corr spectrum, Spectrum of t-f REsponse
coherence, or | HILBERT cepstrum, or SNR, COP, In Step
{ peak of t-f complex COP Liftered Response
Coordinates spactrum of t-f | Spectrum
dBMag O O O @) O O
MAG O O O O O O
MAG2 O O O
PHASE O O O O O
REAL O O @) O @ O
IMAG O O O O O
NYQUIST O
~PHASE Q
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.).

=>| COORD |=> dBMag

w3 RO21t FFT SERVD ANALYZER ¢

g2

ey ..
fag?
6aa
anrg PHASE
REAL
AG
-100.0
dw
.0 FREQUENCY Hz 10,0k  MYQUIST
AUGCSUD:  D/16 amvalid
SEL § |[mamw | TESEEMEN | X SCALE 1 Y SCALE | RETUMN

Figure 9-20 Logarithmic Magnitude Display

@ Magnitude display
Displays the magnitude of rea! data (power spectrum, etc.) or complex data
(complex spectrum).

|

VIEW I=b COORD {=> MAG

@ Linear square magnitude display
Display the square magnitude of real data (power spectrum, etc.) or
complex data (compiex spectrum, etc.).

| VIEW ll=>| COORD |=> MAG2
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wex RO211 FFI SERVOD ANALYZER o

aul B

6ea
Lokg
IMAG
D‘.‘ﬂ
T
2.0 FREQUENCY Hz 10.0k NYQUIST
’ AVG{SMY: 0716 amvalid
[seL g ][ v | SRR | x SCME | Y SCALE | eETumm |
Figure 9-21 Magnitude Display
wxx R9211 FFT SERVD ANALYZER &4+
1.0 dBfag
Vr
fag
Gaz
Lnig? PHASE
REAL
e
0.0
vr .
2.0 FREQUENCY Hz 10,90k NYOQUIST

AVG{SUD = 8/16  mvaled

N B TR [ ¥ SealE |V soaie | e |

Figure 8-22 Square Magnitude Display

@ Phase display

Displays the phase of complex data {complex spectrum, etc.).

=>| COORD |=> PHASE

@ Inverse phase display (only for FRF data)
Displays the inverse phase of FRF data.

VIEW [l=>| COORD |==> —PHASE
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==+ RI211 FFT SERVO ANALYZER wo

1sg£ ____H\ dBtiag
| reg
l o
\ - ]
Hab> PASE
Phase -
N
) Gmm'
\ e
AN L
-360.0 S— |
2.0 FREQUENCY Hz i0.0x INAG

AVGESUD:  16/16

{SEL | |i T vu [FiF cORD | QFNQRNN | X SCALE [ Y SCALE | RETURN |

Figure 8-23 Phase Display

#+t RYZEL FFT SERVO ARALYZER: w+s

%00 dBtiag
% ,/ | ——
/ Py
4 _
T PHASE
cHab>
[ GROUP
; DELAY
] REAL
-180.0 L/
dex
5.0 FREQUENCY Hz 0.0k ImAG

AVG(SUMD:  16/16

[seL g ][ ma v | FeF cues | QERRENN | % SCALE | Y SCALE | RETURN |

Figure 9-24 Inverse Phase Display

@ Group delay display {only for FRF data)
Displays the group delay of FRF data.

[vew -

COORD |=>

GROUP
DELAY
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we RI211 FFT SERVD ANALYZER w0

]

»set
Tag
l s
Gab> \
6.0y =PHASE
- ;
REAL
5.0 — e —
RSeC
25.0 FREQUENCY HE 10.0k AL

AVESED:  16/16

[SEL § |[Twin w_]| FRF CORD | QSR [ X SCALE [ Y SCALE | RETEN |

Figure 8-25 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 [=>| COORD |=® NYQUIST {Other than FRF data)

@) FRF COORD| => NYQUIST {FRF data)

whr RG211 FFT SERVD ANALYZER 444
2.0

BOOE

CO-QUAD

S =
Hab> \\_ /
mag ~] Cole-Cole

NICHILS
———
-2.0 ———

-2.0 Nuquist Real

AVE(SIM:  16/16

[SE § |[TwH V0 | GG | COOKD | X SCALE [ Y SCALE | RETURR |

Figure 9-26 Nyquist Diagram Display
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@® Bode diagram display (only in the FRF and SERVO modes) |
Displays the magnitude on the lower screen and the phase on the upper
screen, with & double screen configuration.

ﬂ VIEW |j=>1FRF COORD|==> BODE

ok RI211 FFT SERVO ANALYZER +5s

"
— ot Phase
Giabs - )
Phase =]
A — wYOUIST
-360.0
oo 0.0k
oo %0 FREQUERCY Hz 8K oo 1ecole
45 F—~ Magnitude (gain)
NICHOLS
<Hab>
dbrig N
7
7
_50-0 v ——
4B
.0 FREQUENCY Hz 0.0k
MGG 16716

(S ¥ \[emwvi [GRGNGEE | COORD | X SCALE | YSCALE | RETUMM |

Figure 8-27 Bode Diagram Display

@ Co-quad diagram display (only in the FRF and servo modes)
Displays the real part on the lower screen and the imaginary part on the
upper screen, with a double screen configuration.

=>|FRF COORD|=> CO-QUAD

»ax RO2LL FFT SERVD ANALYZER et

2.0 BODE
Iraginary part
o =
Tmag
NTOUIST
-2.0
2.0 FREQUENCY Hz 10.0k Cole-Cole
2.0
Real part
NICHOLS
Sab> —_—
Real i E—
-2.8 [ —
5.0 FREQUENCY Hz 1G. 0k

AVBGUD:  16/16
[se. S ][maivy | GRENNERE | COORD | X SCALE [ Y SCME | aFTuen |

Figure 9-28 Co-quad Diagram Display
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@ Cole-cole diagram display (only in the FRF and SERVO modes)
Display the imaginary part inverse along the ordinates axis and the real part
along the abscissa axis. '

=> | FRF COORD | => Cole-Cole

*xx RI211 FFT SERVD ANALYZER *+%

SEE
.0 T ——— T 0.03
Cs 3. 15000kHz 27,8117
5. 78RO LUER
_ 0.0
1 r sEpauer
Heb? Y AUTD
bl 1 sca
y I /\’— L
] L] 1 L } L i L i 1
éo ToteCole Real & 50.0m
WGSUD: 575

(S ¢ J [ w | ror com | [ Seaie | Qe [ ¥ev |

Figure 929 Cole-cole Diagram Display

@ Nichols diagram display (only in the FRF and SERVO modes)
Display the magnitude along the abscissa axis and the phase along the
ordinatas axis.

= |FRF COORD | == Nichols

wex RY211 FFT SERVD ANALYZER »xk

6.0 BODE
P
CO-QUAD
N
NG
/ : NYQUIST
<Hab> \
dbrag \\ Cote-Cole

L]

5.0
43

-360.0 Nichols Phase deg 0.¢
AV = 16/16

[ (o v | i | coom> | ¥ Scaue [ Ser | v |

Figure 9-30 Nichols Diagram Display
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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|=> 0oset of the X axis.
RIGHT Enables the definition of the RIGHT value (dispiay

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.
The values and units displayed on the Y menu correspond to the type of the
selected waveform.

Table 9-17 summarizes the relationships between units displayed on the Y
menu and the waveforms.

Table 9-17 X Scale Unit and Y Menu

Displayed data Annotations X axis Unit

TIME Xa, Xb, <Xa>, <Xb>
LAG Raa, Rbb, Rab, <Raa>, <Rbb>,

<Rab>, <IMP> sec
T-F analysis tSa, tSb, tFa, tFb
ORBITAL (Xa, Xb)
HISTOGRAM Pa, Pb, <Pa>, <Pb> Vv
NYQUIST (SPECT) | Sa, Sb
FREQUENCY Gaa, Gbb, Gab, <Gaa>, <Ghbb>,

<@Gab>, <Hab>, <Coh> Hz
NYQUIST (FRF) | <Hab> N
Cole-Cole (FRF) <Hab> one
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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 DEFAI : .
TVEW || xscaie | = FAULT  Sets the X axis range so that all data in the range

specified on menu can be displayed.

X AUTO Sets the X axis range so that the wavefarm (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.

=> X SCALE |=> sec

msec Unit keys

4560

For further details, see Table 9-17 in "@ Setting the X axis scale and
referencing values”. '
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| Dlsplaymg and Setting the Y Axis Scale
@ Setting the Y axis scale and referencing values

' UPPER Enables to enter the UPPER value (upper limit of the
=>{Y SCALE | = 0.00V screen) of the Y axis.
LOWER Enables to enter the LOWER value (lower limit of the
_0.004v  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 8-18 and 9-19 summarize the relationships between the units
displayed on the Y menu and the waveforms.

Table 8-18 Y Scale Unit and Y Menu Display (1)

Displayed data Y axis unit

TIME \'
ORBITAL _ Vv
NYQUIST (SPECT) \'
NYQUIST (FRF) None (no unit)
HISTOGRAM %
NICHOLS dB
GROUP-DELAY sec

Table 8-19 Y Scale Unlt and Y Menu Display (2)

Display type

LAG SPECT CROSS | T-F analysis FRF
‘g dBMag 1dB dBV dBv dBV dB
5| Mag None (no unit) v Ve ) None (no unit)
- | Mag? V2 V4 V2
£ | PHASE |deg deg deg deg deg
& | REAL None (no unit) \' \' A None (no unit)
= Hz
8 | MAG None {no unit) Vv '/ v 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

— Y DEFAULT  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.

# Y SCALE|=> Vv

mV Unit keys
v

For further details, see Tables 9-18, 9-19 in "@ Setting the Y axis scale and
referencing values".
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 VIEW Menu List
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This section explains how to use the || SG CONT || pane! key (for the signal generation).
Il Parameters to be Set and Basic Setting Procedure

At first, we describe the basic parameters setting flow for the signal
generation. The concrete parameters setting procedure is described later,

Select the type of waveform 1o be

generated When an arbitrary waveform is selected, transfers it
Set the frequency of the waveform to be This setting is done only for a sine or swept sine
generated wave.

Select an output signal generation mode

)

Connect the signal generation block to the
output block -

Select an output impedance

¥

Set the amplitude and the offset of the if the signal generation has not yet begun, and if the
waveform to be generated signal generator is connected to the output, then

‘L only the offset is output at this stage.
Set a synchronization signal Set such signal only if it is necessary.

¥

A taper function is available anly when CONTINUE is

Set a taper function selected as the generation mode.

{

Start generating the signal




9-93

5, KEY OPERATION

[l Selection of the Waveform to be Generated

The Signal Generator (SG) can generate sine waves, swept sine waves,
impuise waves, random waves, and arbitrary waves.

As for the arbitrary function waveforms, the waveform data transfer method
is described {ater.

SG CONT|| =] SIGNAL |=> SINE Selects a sine wave.

SWEPT Selects a swept sine wave.

M-SINE Selects a multi-sine wave.

iIMPULSE Selects an impulse wave. ~

RANDOM Selects a random waveform.
ARBITRAY Select an arbitrary function waveform.

(XFER) Control the arbitrary waveform memory (only when
————— ARBITRAY is selected).
The second page of the menu will be displayed.

CAUTION !/
(1) For zoom analysis, IMPULSE and ARBITRAY cannot be selected.
If the zero start analysis mode is switched to the zoom analysis

mode when IMPULSE or ARBITRAY is selected, the signal

type is automatically switched to M-SINE . if a signal is being

generated at such a moment, it stops immediately irrespective of
its type.

(2) If the number of analysis lines is 1600 or more, SWEPT ,

M-SINE or IMPULSE cannot be selected.
if the number of analysis lines is changed to 1600 or more when
SWEPT , M-SINE ,or IMPULSE is selected, the signal fype is

swilched to SINE automatically. If a signal is being generated at
this moment, it stops immediately irrespective of its type.
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@ How to control the arbitrary waveform memory

The Signal Generator of the R9211 can generate arbitrary time waveforms
by acquiring and storing in its arbitrary waveform buffer, either the
“waveform data currently displayed” or the "waveform stored in the input
buffer” or some waveform acquired through the GPIB, and then outputting
them. Up to 64-kiloword data can be stored in the waveform memory.

CAUTION !
If the type of the signal to be generated is changed to M-SINE ,

IMPULSE , or RANDOM after transferring data to the arbitrary
waveform buffer, the data in the waveform buffer ‘are overwritten.
They are not overwritten if the signal type is changed to SINE or

SWEPT .

The control menu is the foliowing one:

SG CONT fl=> | SIGNAL {=> ARBITRAY Selects an arbitrary waveform.

{XFER) Controls the arbitrary waveform buffer (only when
==—————— ARBITRAY is selected).
The second page of the menu will be displayed.

Y

XFER Transfers an arbitrary waveform to the memory.
TRACE Selects the transfer of the displayed<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>