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We would like to express out appreciation for your
purchase of the CF-300 FFT Analyzer.

The CF-300 features multi-processor capability and
has been packaged in an ultra-compact housing, making
it a significant contribution to FFT analysis techniques.

To ensure that you get the most from the CF-300,
we suggest that you read this document thoroughly.

Notes On the CF-300

1. The CF-300 is provided with an alarm beeper which
warns of improper operation. Whén switches are
pressed in proper sequence and combination, a short
beep is sounded. A longer beeping sound indicates
an improper operation and one that is ignored by
the CF-300. If such a warning beep occurs, refer .
to this manual for details on proper operation.
When this beeping sound is not desired, it may be
eliminated by using the E-2 switch.

2. When the same functions, frequency ranges, attenu-
ator ranges and other settings are to be used re-
peatedly, they may be stored in the Panel Condition
Memory (refer to section G). After this is done,
the settings will be held in memory even when the
power supply is removed, thereby eliniinating the
necessity for troublesome resetting.

3. The CF-300 software is stored in 32K bytes of ROM
memory. Should misoperation occur, use the J-1
reset switch to reset the system, and begin opera-
tion starting with input condition settings.

Before Using the CF-300

* Before shipping, the CF-300 is subjected to severe
-testing at the factory, ensuring that it is operating
properly. After unpacking, verify that the unit has
not been damaged in shipping, read this document
thoroughly, and verify proper operation of the CF-300.
Should the unit have received damage, or not operate
in accordance with the specifications noted herein,
you should contact your representative or the Ono
Sokki sales location from whom this unit was purchased.




* AC Power Supply

The CF-300 should be used at a line voltage within
*10% of the rated line voltage. The power supply
voltage is indicated on the power supply inlet at
the rear panel. If the power switch is turned on -
with a voltage outside this range applied to the
CF-300, damage may occur to the unit, thus requir-
ing care in regard to line voltage. Cases will arise
when the applied power supply contains pulse-type
noise components. While the CF-300 is provided with
a built-in line filter to eliminate such noise, de-
pending upon the degree of noise interference, per-
formance may be effected. 1In such cases, a separate
power supply should be used, or a power supply free
from such noise components should be provided.

* Grounding

To eliminate the risk of shock from the AC power
‘supply when making measurements with the CF-300 sup-
plied from an AC power source, the CF-300 power sup-
ply connector center pin must be grounded. The
accessory power cord plug is a 3-pin plug, the center,
round, pin of which is the ground pin. Therefore,
when using a 3-pin outlet, this pin is grounded auto-
matically.

Another method is to use the plug adapter (KPR-14)
with 2-pin outlets. The terminal protruding from the
side of the adapter must then be connected to a
ground.

KPR-14 (black) adaptor

Ground pin

to AC line
ocutlet

Power cord plug

S, |
s
to CF-300

‘ .
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Connect this pin to ground

* CF-300 Input Connections

to CF-300

* Cleaning the Cooling Fan Filter

Because the CF-300 uses high-speed processing circuits,
the heat generated is equivalent to that generated by
‘a minicomputer. The cooling fan provided has suffic-
ient capacity to accommodate this generated heat.
However, if the filter used with the fan at the rear

of the unit becomes clogged, cooling will be insuffic~
ient, thereby risking a limitation on the life of the
CF-300 or failure conditions. Care should thus be
taken to keep the filter free of dust. Cleaning should
be done periodically to accomplish this.,

To ensure the high' {10uVv) input sensitivity of the
CF-300, a 3-pin (signal, signal common, and guard)
BNCX3-stud connector has been used.

When making measurements in such high-sensitivity
attenuator ranges as 10mvV, 20mV, and 50mV, the acces-
sory AX-301 3-connector signal cable should be used.
The connections for this cable are shown below.

Red--signal
Black--signal common
Green--guard

Green (guard)

Black (signal|

common).
& Red (signal)




When using standard-type BNC cables, the. accessory
TXA-BNC adaptor should be used as shown below. Note that
this adaptor should only be used for attenuator ranges
above 100mV (medium and low sensitivity). For the 10mV,
20mvV, and 50mV attenuator ranges, use of this adaptor
might introduce the effects of noise.

N - TXA to BNC
: Adaptor

Signal cable using
a normal BNC connector

' To avoid losing the adaptor, it should be tied to
the connector as shown below. ‘

-

1. SPECIFICATIONS
1.1 Processing Functions

1.1.1 Time Domain
Real-time time-axis waveform display
Time-axis waveform averaging and display

Time-axis waveform absolute value averaging and
display

-

Transient waveform display

1.1.2 Frequency Domain
Real-time spectrum display
Average spectrum display

Phase spectrum display

1.1.3 Amplitudé bomain
Real-time histogram display
Average histogram display
1.1.4 calculations (In the Same Domain Between Memory and
Time-Axis Waveform, Spectrum, or Histogram Data)
Addition
Subtraction
Multiplication

Division

1.1.5 Display Modes
Single-frame display
Double~frame display
Three—-dimensional display (spectrum only)

Overlaid display (memory and spectrum only)




1.1.6 Memory Functions

Storage of one data frame in internal memory

Storage of the lower fréme of data of a double-

frame in memory

Storage of three-dimensional display and overlaid
display data is not possible

1.2 Display Section
CRT Size:

Display Scale:

Search Function:

Cursor QOff:

Cursor ON:

85 x 110mm raster scan CRT

X-axis: Linear and log
Y-axis: Linear and log

(Log used only for spectrum
display) ; _ '

Any X-axls or Y-axis point may
be searched using the cursor
and output to the display in
the selected units.

(This is possible for data in
memory as well)

The search function may be
used for single-frame displays
or for the bottom half double-
frame displays. It is not pos-
sible for 3-dimensional or
overlaid displays.

For spectrum and histogram dis-
plays, the maximum Y-axis: value
and the corresponding X-axis
value are displayed.

The cursor may be moved to any
point, and the corresponding
X-axis and Y-axis values are
displayed.

4 Function:

Search Function
Units: <

VIEW Function:

Input Section

No. of Input
Channels:

Input Impedance:
Coupling:

Amplitude Voltage
Ranges:

With the search ON, the

. X-axis and Y-axis différences

from the reference point are
displayed. : '

Frequency domain:

Y-axis V, Vrms, EU, 4BV,
dBrms, dBEU ’
The above 6 types
of units may be
used for power
spectrum density
and energy spectrum
density displays,
making a total of
18 combinations.
X-axis Hz, CPM, Order -EXT

. (when using an
external sampling
clock)

Time domain:
Y-axis V, EU
X-axis sec., EXT

{When using an
external sanmpling
. clock)
Amplitude domain:
Y-axis No units
X-axis V or EU
Phase domain:
Y-axis Degrees only
X-axis Hz, CPM, Order

In the PAUSE mode, if the
VIEW function is set, the

CF-300 setup conditions may
be listed on the display.

1
1MQ, unbalanced

DC/AC (0.5Hz/-3dB for AC
coupling)

10*%, 20%, 50*, 100mvV, 0.2,
0.5, 1.0, 2.0, 5.0, 10, 20V
(11 ranges). All voltage
values are single-ended
(measured from 0 to peak)




Allowable Input
Voltage:

Input Level Monitor:

A/D Convertor:

Internal Test Signals:

Input Connector:

Trigger Source:
Trigger Mode:

Trigger Point:

Trigger Level:

Trigger Polarity:

External Trigger
Input:

100Vrms

5-LED monitor
A/D OVER: Red
0dB: Yellow
-6, =12, -18dB: Green

12-bit successive approximation
type

Squarewave (0 ~ 0.7V)

(The fundamental frequency is
automatically set to that of
the B8th line of each frequency
range)

3-Stud BNC connector

Input signal or external trigger
signal

Free-run mode, repetitive mode,
and single mode - (3 modes)

6, 64, 128, 256, or 511 points
with respect to the pre-trigger
or post-trigger. Note, however,
that the pre-trigger 0 point is
the same as the post-trigger 0
point.

Nine levels: +FS, +3/4FS, +1/2FS,
+1/4FS, 0, -1/4FsS,
-1/2Fs, -3/4FS, and
-FS.

+(rising edge) or -(falling edge)

Input impedance: 100KQ

Allowable input voltage: 40Vrms
Maximum frequency: 50kHz

Input sensitivity: 0.5Vpp or better
Effective trigger level: +2.5V
Input connector: BNC

Note: Items marked * are AC coupling only.

External Sampling
Input:

TTL level

Load: 17TTL lcad

Maximum frequency: S51.2kHz

The fullscale when using an
external sampling signal is the
‘sampling clock divided by 2.56.

External Memory
Store Signal Input:

Analysis Section

Frequency Ranges:

Data Sampling Points:

Frequency Resolution:

No. of Spectrum Lines:

Dynamic Range:

Amplitude Flatness:

Frequency Accuracy:
Window Functions:

Input Sampling
Frequency:

Anti-Aliasing Filter:

Averaging Modes:

No. of Averages:

Store control TTL-level signal
or contact closure (high to low
level edge) for use with the
optional mask memory

i, 2, 5, 10, 20, 50, 100, 200,
500, 1k, 2k, 5k, 10k, 20k (14
ranges and analysis is possible
with an external sampling clock
as well) ‘

512

1/200 of the analysis range
DC + 200 lines + overall
704B (typical)

+0.1dB {(typ)/t0.5d4B (max)
+0.003% of fullscale

Hanning and rectangular

2.56 times analysis range

-120dB/oct

Anti-aliasing filters are set
automatically for each frequency
range. Note, however, for ranges
5Hz and below a 5Hz filter is used.

Time-axis: Linear summation
Absolute value linear
summation

Frequency axis: Linear summation
Peak hold
Exponential summation

Amplitude axis: Linear Summation

Linear summation: 2 ~ 1024
Exponential summation:

attenuation constant 2 ~ 16
Peak hold: Infinite




Output Section

External CRT Output:

Other Functions

Panel Condition

"Memory:

Beeper Alarm:

General Specifications

Power Supply:

Power Consumption:
Operating Temperature
Range:

Storage Temperature
Range:

Outer Dimensions:

Weight:

A composite video output signal
of 1lvpp (750 output impedance)

is available for connection to

an optional video printer, thus
providing the ability to copy CRT
display information.

With the exception of the plotter
control function, GP-IB functions,
and the system reset, all buttons
and switches and other panel con-
trols may be stored in four sepa-
rate sets of conditions for recall,
thus eliminating the necessity to
reset the panel conditions.

Even with the power supply
switch OFF, as long as the power
cord is connected, power is sup-
plied to the memory backup circuit
and even 1f the cord is disconnected,
the memory contents will be backed
up by battery for approximately
30 days.

A beeping sound is provided as a

verification of proper panel switch
operations. A short sound is made
for proper operation and a longer
beep is heard for misoperation.
This function may be disabled when
not desired.

L00VAC (90 ~ 134VAC), 50/60Hz
220V (198 " 264VAC) operation
is available as an option.
Approx. 100va (At 100VAC, 50Hz
operation)

0°C ~n +40°C

-10°C ~ +70°C
200(H) x 320(W) x 400(D)mm

Approx. 12.5kg

Accessories

- Power cord

Front protective cover
Input signal cable

Adaptor (normal BNC - 3-stud BNC connector)
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CRT Character Display Description

When the CF-300 is initialized (i.e.,  when the
power is first turned ON), the CRT screen appears
as shown below.

AVG (PLK) FNC (SUB)J UNTUX:CPM Yivy) <MGSS>
o DC_28 v 20KH: N g /2 M
26 1 _ | BASE
i SNG
j KNG
> 0FF
. =2
| -1
i
2
3
ad ! 4
i | 31
VR
Lyt
TRIG
bOOINT
_ i FRE
i -b4
: +
L2
| F,ON
34 | I [ i | T i T I ! HL}NN
LIN 2¢KHz
X. d Hz Y. -38.64BV

This section will serve to describe the annotation
shown on the CRT screen and the relationship
between this annotation and various front panel
switch settings.

The switch numbers used in this section are
those described in section 2,

—12—

1.9.1

CRT Upper Portion Character Display
AVG (PEK} FNC (SUB) UNIT (X:CPM Y:Vr) (MASS )*
. Averaging Function. Units Mass memory
Meaning mode L . . .
. settings settings information
settings
o X-axis: CMP
urrent Peak hold Subtract axis
setting Y-axis: Vrms
Other Linear Arithmetic X-axis: EU, dBEU,
items averaging operations dBR
selectabie Log PSD
averaging ESD Y-axis: Hz, ORDER
Time-axis Phase
averaging spactrum
Amp1itude 3-Dimen-
probability sional djis-
density, etc plays, ete,
Switches | gy, p-1, D-2.| E-3, F-9 F-1, F-5, E-1
used
For de-
Option
tails see 2.5 2.5 2.5 & 2.6 P
< manual
section
* Note: WNot displayed if the CF-300 Mass Memory is not installed.
DC 20V 20kHz INS 0/2 MO
F A i No, of |M
Meaning Coupling | Attenuator requency veraging 0. ¢ .ass mem?ry
ranges mode averages [information
D
Current < +20Vp-p 20kHz INSTANT 2
setting coupling
Other +10mV DC n, THz A .
items AC V;gzglng 0" 1024
selectable +20V DC " 20kHz
itch
Switches A-5 A-1, A-2 | A-6, A-7 | D=1, D-2 E-1
used
For de-
tails, see 2.1 2.1 2.1 2.4 2.5
section




1.9.2 CRT Lower Portion Character Display i 1.9.3 CRT Right Portion Character Display
|
LIN 20kHz* Meaning Current Other items Switches for
setting selectable used details:
Meaning Display Maximum frequency of the
scaling currently displayed spectrum BASE
1
Current . SNG
setting Linear 20kHz * RNG Mass memory
OFF information, For
Other -2 Displayed details,
items LOG lIkHz > 20kHz -1 | 3 only if the refer to
selectable 1 CF-031 Mass option
2 memory has - manual
Switches 3 been installed.
used F-2 A-6, A-7 4
B: 1
For deta:}ls, 2.6 2.1 U 1
see section: L: 2
* Note: This could be different than the current frequency TRIG Trigger Trigger Tri‘ggered B-2, B-3 2,2
range selection if, for example, a stored spectrum information free
which was analyzed at a different frequency range INT Trigger source Internal External E-5 2.5
is recalled to the CRT screen, FRE Trigger mode Free Repeat, single B-2, B-3 2,2
-6 Trigger point 64-pt pre-, post-trigger, | E-5 2,5
pre- 0 v 512pt
trigger
. Trigger polarity + - B-7 2,2
X : OHz Y : -38.6dBV 0 Trigger level ov +FS, +3/4, +1/2, B-5, B-6 2,2
- +H1/4
Meaning X-axis value Y-axis value F.ON Antialiasing ON OFF E-2 2.5
(search value) (search value) filter
HANN Window Hanning Rectangular - E-2 2.5
gurrent OHz ~38.6dBV
1.9.4 CRT Left Portion Character Display
Settings 1. Dot search
affecting switches Same as
these at left Meaning Current | Selectable or display~ Switches For details,
values 2. UNIT switch setting | able ranges used see section:
Switches F-15, F-l6, F-15, F-16, F-17, Maximum
used F-17, F-18 F-18, F-5 display- LOG: +26dBV to -40dBV A-1, A-2
26 | able +26dBV 2.1
For details, 6 4 Y-axis LIN: +20V to +10my F-7, F-8
see section: 2. 2.6 o value '
LOG ‘
. dB | display dBvV vV, mv 2.1
L units
Mi rimum
w5t :;?Z]ay- -54dBY For (:jetaﬂs, refer to A1, A2 2.1
: Y-axis sections 2.1 & 2,6 F-7, F-8 2.6
1: value

—14—- -—15—




2. FRONT PANEL SWITCH DESCRIPTIONS - : _ 2.1  Analysis Conditions Setting Switch Group

This section describes the front panel switch opera-
tions, breaking the front panel controls into ten
classes labeled A thru J. The classifications and
the page on which the corresponding descriptions A . o
begin are listed below. . . 1S N o

AN

SPECTITIME SECOND
IHISTY .

Analysis Conditions Setting Switch Group

qtuz}ﬁ D .

S
v L]

TR

Trigger Conditions Setting Switch Group

Command Switches

®
©
. ©_! ¥
(ED Instant/Average Execute Switches e AT el
(E) setup Switch Group o IAI"8P | e
(E) Display Switch Group .. . g EJ v o lo ]I " - )
@ Panel Conditions Setting/Selection Switches : . : . , — .
. o PORTABE o o
@ Plotter Control Switches , B | | ool D o0
() Gp-IB Related Switch/LEDs
@ System Reset Switch \\ :::: POWER WTERETY
il
- 1 ]
e —_—— % N ®—8 -®—6 ®—4 ®-3 G-I
g | {1 _search M-IN ) _
E /B> ® : N ANALYSIS [CONDITION] |
| FREQSPAN| TERL [ZoC o1 A [TUDE
. EXT Y
L%_N_ 4 _ S : : SANP A : { gg \‘ A
o v T I
L: CURSOR mﬂ}ms FUNC_AVG : SPE;EM i g @ ' v —a ‘\ 1;3 I’
) 0 F ‘ Eﬂ; 3
HRIAY il ) 1 - AC/DC 'l 1
} o |V ‘ Mo | 0 [T - B~ 2
e oW | TR s Teomcond Il AvE o N O
i"“'-_ - 75 CONDITION ~ :
TRIGD Rk £BEE 1 FREGSPAN) TEST. T AmeTyoel @-7 @-5
| EADYI'O_ b exv o) OVER| | ‘ :
& _}PoLAmTY A ([ same- A Ol A I @ 1
M i e —~6d | ,
“Nile | (V] lo_lo | Vv s {NAR | '
T _smere | wew ] — ) "~ @1, @®-2 Attenuator Range Selection Switches
[-S_YEFE_M-\l I[ P—H } t [PLOTTER CONTROL 11 PANEL CONDITION MEMORY | ’ ' '
— e BRI S S R M o na W S HE © | These switches are used to select the attenuator range.
-== PORTABLE |D{ o @ [; || 'l j The ranges are provided in 1-2-5 step sequence and
o i Y | . ) consists of 11 ranges spanning *10mV ~ +20Vpp. When
= — = ——— the @r1 switch is depressed, sensitivity increases
ON‘D Maxu&ﬁﬁ (the voltage range decreases), and when the @Ar2 switch
orr B L—od |$;3Y . 100Vtms Nt is pressed, the sensitivity decreases.
{PUSH) The set value of range is shown on the CRT screen
\ | \ ] on the 2nd line. When a spectxrum is being displayed,
@ q@ CD ) : the value of dBV or voltage corresponding to the full-

scale value of the attenuator range set is displayed
at the top and bottom of the left side of the scale.

—-16— 17—




(Example) 20V Attenuator range selected

AVGCP

1V Attenuator range selected’

NCC(SUBY  UNTCKICPM YiUr)
INS a2

VGCPERI~FNCCSUEY  UNTCXICPH Yiur)
—~PCEo V) 5ok L/“@oc v ONSERIE?  YNIcRscrr Yaur
+26dBV 0dBY
Corresponds - Corresponds -
to 20V to 1V
dB dB
T;Iu$ : TRIG
] A ] &b
-64 -
: E
B .
. O .
- 34 L L] T 1 L] [} T L} T QNN - 69 ¥ ¥ ] 13 Li 1) T 1] L] Eagﬂ
‘ LIN 28KHz LIN - 20KHz
B 180 Hz B: -46.44BY B: 908 Hz & -66.3d8V

‘A~3 LED Monimeter

This group of LEDs is used to monitor the input
signal level. The red OVER LED indicates an A/D
overflow, and when an anti-aliasing (LP) filter is
being used, this monitor is linked to the signal
after it passes through the filter. If even one
point of the input signal causes A/D overflow, the
LED will light for approximately 0.1 second.

The orange and green LEDs indicate the signal
level after the amplifier stage before the filter,
the 04B LED indicating fullscale on the attenuator
range being used.

The attenuator range should be selected
neither the OVER nor 0dB LEDs light.

@-4 Internal Test Signal ON/OFF Switch

This switch is used to turn ON/OFF the internally
generated test signal. The LED at the upper left
part of the switch, when lighted indicates that a
o 0.7V squarewave signal is being internally
input, the frequency of that signal being llnked
to the selected frequency range.

@5 Coupling Selection Switch

This switch allows the selection of input
coupling. When the LED is lighted, a highpass
filter with a cutoff frequency of 0.5Hz (-34B) is
inserted in the input circuit.

The 2nd line of the CRT character display
indicates the type of coupling being used. DC
coupling should be used with ranges up to and
including 20Hz.

@@—6 (2}7 Frequehcy Range Selection Switches

These frequency range selection switches determine
the frequéncy range for analysis. Fourteen ranges
are available from DC 1Hz thru DC 20kHz. The
cutoff frequency of the anti-aliasing filter is
automatically linked to the selected frequency
range (for the DC kHz and DC 2Hz ranges,
components above 5Hz are cut off). The time-axis
A/D sampling rate is 2.56 times the frequency
selected by these switches. The frequency range
being used is displayed on the 2nd level of the
CRT display.

B~8 External Clock Status Display LED

When the group E setup switches have been used to
select analysis using an external clock signal,

and an external clock pulse signal is input at the
BNC connector at the rear panel, this LED flashes
in response to the clock signal. Note that for
this type of clock operation, the A-6 and A-7
switches serve merely to indicate which range the
anti-aliasing filter cutoff frequency is linked
to.



2.2 Trigger Conditions Setting Switch Group - AUSCPEKY  FNCCSUB)  UNTC(XsCPM ¥:Ur)
DC_2 4 2eiHz _ INS 8_r2

r ~ SEARCH M-IN M-0UT GAI:UNI‘I’ MXUNW E U ) m-
P _ <[> AP ] [a]l] S
s 3 A o] k] (¥l |
o J SPECTRWE  Sicomo 56 156 ] -2.08
== e ©
afal> o i |
o |V ' o | 1 : TRIG,
VIEW . — ENER OFTN MASE TO0M CORD AR b d8 i 1t1
3 . o : . , Trigger free condition
TRIGD nv F?"é\ TN PLITYDE] ﬁ " h 5
POI9RIT\' ° SEKrMﬁ 0!5“ E - ” ﬁ " ﬂ n a -
) - -
o E ’ :::5 E h - 54 T T T T T ¥ T L] T }F{am
N 7 SINGL REPER AEToC . LIN 20KHz
B e B soeHz B o-7.dd
PORTAB ° o Ca
oNm- (B-2 REPEAT TRIGGER Switch
\E“Q | it ©7 B) PEAT TRIG i "
\ it et This switch is used to select the mode in which the
I 7 oA | - “input signal is captured every time it passes through
: the set trigger level. When this switch is selected,
the TRIG in the CRT display is surrounded by a square
®—5 ©—4 and the abbreviation REP appears.
. ®—1
TRIGGER
®—8 TRIG'D ‘ READY FREE ‘
POLARITY : '
_ TF 1] :
Vil = [l . . INT . A
X ) REP<— Repeat trigger condition
—/+ SINGL REPEAT '?.4 .
®—2 . 0
®—6
®@—7 ®—3 F.ON
: : ———— HANH
IH 20KHzZ
f: ~46.44BU '
B~1 TRIGGER FREE Switch
This switch is used when the trigger function is not '
, 3 SINGLE TRIGGER tch
being used. The LED at the upper left part of the ' ®3 s Swi )
switch, when lighted, indicates the trigger free mode. : This switch is used to select the mode in which the
In this mode,_the square enclosure around the word : input signal is captured one time when it passes
gﬁgGFgg ;hed§1g?t Séd? OftthelCRT display disappears | through the set trigger level. When this switch is
§ dispiayed 1n 1ts place. : selected, the abbreviation SNG appears on the CRT
' display. ' :

—20— —21—




TP PSR Iy v
Tfrj ¢
T Trigge
Sgg-f—— Single trigger condition 1 rlgger tevel
: / /N
e
v
Fo OH : ) '
— HANN
28KHz IN]
B: -45.44dBY Trigger point - 3 .
v1t4 =™ — Polarity
(B-4 SINGLE TRIGGER READY LED --5.9 it S
c LIN 2 Khz

When the single trigger mode has been selected, this

B .00mSEC  E-2,1075
LED indicates the ready condition. ‘

®-5, B-6 Trigger LEVEL Setting Switches

: B~8 TRIG'D LED .
These switches are used to select the trigger level.
The settings can be made in 9 steps of +1, +3/4, +1/2, ' This LED lights when the input signal passes through
+1/4, 0, -1/4, -1/2, -3/4, and -1 of fullscale. The j the selected trigger level.

level selected is displayed on the CRT display.
~ Note 1. Selection of pre-trigger/post-trigger, internal/
external trigger, and trigger point is performed
®-7 Trigger POLARITY Selection Switch with the -5 (TRIG) switch of the setup switch
group. Refer to section 2.5 for details.
This switch is used to select rising edge (+polarity)

or falling edge (-polarity) for triggering. ' 2. The CF-300 has an A/D overflow cutting function

When the LED at the lower left is lighted, (-) B which is convenient for the measurement of
polarity has been selected, at which time a downward - inherent vibrational frequencies in response
pointing arrow appears in the CRT. For a (+) polarity '~ to impulse stimulus.

an upward pointing arrow appears.
When making such measurements as those using
the Hammer method of measuring inherent vibra-
- ﬁ tional components, and using the trigger
:uemé%mg UH'E(E‘F'EB) &ﬁgcxnuﬂs 350" (Example) . function for measurements, waveform distortion
' often results from A/D overflow. To aveoid
this when using the DF-300, do the following.

Trigger level

Internal trigger selected

l / /\ ‘ Repeat .trigger | ' Select the trigger function using B-2/B-3.
v -64th point as pre-trigger Select linear averaging using E-1
1 +Polarity
; Select a rectangular window using E-2
IIZI?J Trigger level + 1/4
ég;—- f If this is done, of the 512 points captured,
Trigger point % (Because the SV attenuator range ﬁ . _ _if two or more points in a row cause A/D over-
S o4 is being used, the trigger level § . flow, the data captured that pass is not used
=s.e fal is +1.25V) | B - for FFT analysis and is ignored. This is the
LIN '
<2 - O0mSEC §: 0.99%1 ¥

2 KHz o . . CF-300 A/D overflow cutting function.
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Command Switches

o) _x X
SEARCH MIN M-0UT FUNC GAIN_UNT EXPSN UNTT
N | T AT~ o °
{ a> °1 [aP] [a
Gelala. bl L o o V O_J v 0__'_
. : on 4 SRELTIIME 't
CURSOI _LI \
AP !
o V v
VEW ENTR OPTH

TRIGD  hEYE

) - : . — o READYE
J POLARITY E
2 - ' E o

=7 SINGL HEPEA

. sySTEM [PLoTTeR controL]] [ PANEL CONCITION MEMOAY |
RESET TALK USTEN LOCAL TART STQP 1 2 3 4 STORE
350 [- -] CHE ]
PCRTABLE
|y 2] ° [TTT ]
SRQ REMOTE i

(C-1 System COMMAND START Switch

This switch is used to start analysis in the CF-300.
®-1 is used to select the averaging as linear, time-
axis averaging, or histogram, and the O-2 switch is
pressed, whereupon averaging is performed up to the
set number of averages and the PAUSE (C-2 mode) is
automatically entered. During the execution of aver—
aging, if the START switch is pressed, START is
reinstated after RESET.

(€2 PAUSE Switch

This switch puts the system into the PAUSE mode. When
®-1 is used to select linear averaging, and this switch
is pressed during the averaging process, the LED lights
and processing is terminated midway. If the PAUSE
switch is pressed once again, averaging continues with-
out performing a reset. )

Note: When creating a hardcopy using the optional vp-55
Video Printer, printout is performed after plac-~
ing the system in the PAUSE mode using ©-2.

While copying can be performed in the START ©1)
condition, if data changes during printing, the
hardcopy will change to reflect these variations.

2.4 Instant/Average Execute Switches

Q
b
L
I
-

ON SPECT SECOND LOG LoG
(RIST) —
e
[ SETGF ] BREN I
N

CURSOR *TRIG FUNC AVG

OPTN MA!

.PAU AV G

. k]
- . - - TRIGD YA . JAMELITUDH
’
° A -
: h POLARITY h— @ 2
\ . )
- L1 |o V]
—i4 SINGL REPEAT AC/DC
SYsTEM
RESET 13 4 SToRE

TALK LISTEN LOCAL
20 c 0
[ oo
FFT ANALYZER [-] (]

START STOP
|D IO I
SAQ REMOTE

MG -
N - MAXIMUM
orF ML : 00Vems

POWER N JTY Pt

R 1 f

——r——
IS, [x]

g
2 CR

(D-1 Instant Mode Selection Switch

If this switch is selected (the LED will light) when
performing spectrum calculations, regardless of the
averaging mode, averaging will not be performed and
results will be output each time.

(D-2 Average Execution Switch

The type and number of averages selec?ed and recorded
by @-1 is executed by placing this switch ON. For de-
tails, refer to the description of the Br1 switch in
section 2.5.




Setup Switch Group

The &) switch group is used to conduct a menu-type
dialogue with the CRT display.

¥ X

i —_X
r — SEARCH M-IN M.QUT FUNC GAIN UNIT EXPSN UNIT
> ] [aP ] [al
o _ Vie | Vo
ON ?:E%r TIME SECOND 10G 105 -
—— ] - FeeTmon] [—_—_m.
Prai-l . UNIT™ TRIG_FUNG_AVES, INST START
., .
Al
Je [V
NV EW ENTR OPTN
=
TRGD AR oz [
READY|
o (o]
POLARITY
ﬁ [}
=/ SINGL REPEA
——————————
p— Cer] | Ermonny [ sy
RESET TALK LISTEN LOCAL

= EIAR) STGP 1 4 SToRE
T 878"

[ 2 .
o @

2 3
[ [TTP
SRO REMOTE J

-
CRT
. ONom. 0
oFr ML MAXIMUM | )
POWER Wi rv 100Vims S
(PUSH] INPUT

L |

~13 ®-11 @-9| ' ®—1

CURSOR UNIT TRIG FUNC AVG

<[]0
§7 .

VIEW _ENTR OPTN MASS ZOOM COND

—14 -8 —4
®—12 ®—10 -8 ®—2

Before describing the operation of each switch in this
group,-let us examine just what a menu-type dialogue
1s. First, after pressing the C-2 PAUSE switch, press
thg(:%}4 VIEW switch. The associated LED will light at
this time, and the CRT will display the current CF-300
panel setup conditions. The example on the following

Page.is that of the setup conditions in the CF-300
initialized state.
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Example: View of setup conditions at initialization

mode] IS PORTABLE FFT ANRLYZER

<<
B INPUT

B FREQUENCY
B TRIGEER
ANALYSIS

B 0IsPLAY
x~AXIS
Y-RXIS
FUNCTION

OPTICN
MASS
Z00M
PLOTTER
GP-IB

~Input

Fregquency range

Trigger conditions

‘Analysis conditions

SETUP VIEM >>
pc 20 v
FILTER:ON
28KHz INT

df= 190 Hz dt= .020mSEC

FRE INT LEVELC © D
PRE POSITIONC —645

PEAK SUM. &= 2
WINDOW: HANM
- LIN UMITLCPMD
LOGC &eBdB) UNIT(Urms?
EU=1888E+BmY
SuB ¢
OFF
OFF
OoFF
Aaddr=
nfd. by EEEERETE!

DC coupling 20V attenuator range
Anti-aliasing filter ON

20kHz, internal sampling

Af {frequency access resolution)
100Hz

At {time access resolution) 0.020ms

Trigger free is selected and in-

ternal triggering is used with a

level of 0.

A triggexr point of 64 points pre-
triggering is recorded.

The peak hold.mode is selected
and the number of averages is 2.
A. Hanning window is selected.

'CRT display conditions

X-axis Linear display, units of CPM are

selected

Y-axis Log display (display with 60d4B),

units of Vrms and EU {physical
units) with 1BU = 1000mV X 10°

The SUB function is selected and recorded




6

Status of options

Differentiation/Integration Software Not connected

Mass memory Not connected

Zoom Not connected
Piotter interface Not connected
GP-IB Address '

Note that for the settings of trigger, averaging,
X-axis and Y-axis units, and other functions,
when the switch corresponding to these functions
is turned ON, in this explanation we will refer
to the function as having been recorded.

- Switches @-1 thru ®-8 labeled AVG, CONDI, FUNC, ZOOM,

TRIG, MASS, UNIT and OPTN are used to change the param-
eters of the same name shown by the setup view function.
Switches B-9 thru E-13 are used during this storage and
modification process to move the marker and perform
recording. '

We will begin the actual descriptions of the

®-1 average mode selection procedure.

®-1 average Mode Selection Switch (AVG)

When switch E-1 is pressed, a menu is displayed on the
upper portion of the CRT. The menu includes the CF-300
exXecutable average modes and the number of averages.

Modes:
* Peak hold

| AUGCPEKY FNCCSUBY  UNTCHICPM Yiurd . }
bC 28 U zamg“_mg 8 2 * Linear averaging

A ey
MOLE NLMBER * Exponential 3i
¥ S PR o D averaging
::%% %ﬂ x?s ::?15% 7 * Time averaging
* ng; %5 * 32 % 1924 * Absolute value time
* HIST A6 averaging
24 * Amplitude probability.
_ density function (No
RI ; -
1. THT averaging)
-4+ * Amplitude probability
o density function
7 I 1 (lirear averaging)
LIN Z0KHz
a Hz Yiuaeous 4By

The above seven modes
are possible for
averaging.

The following possible
number of averages may

be set:
*2 *64
*4 *128
*8 *256
*16 *512
*32 *1024

The number of averages can be selected in ten steps
ranging from 2 thru 1024. Note that for eXpopential
averaging, however, there are four steps ranging
from 2 thru 16 which become the attenuation constant
and if a higher number of averages is set, only 16
averages would automatically be performed.

Now press the (BF12 switch. The (*) to the left
of the word PEAK will move downward. Next, press the
E-9 switch. The asterisk will now be positioned to
the left of the number 2 indicating the number of aver-
ages. In this manner the -9, 11, -12, and E-13
switches cause the asterisk to move in the direction
of the arrow imprinted on those swtiches. Verify that
this operation occurs.

If the (§-10 ENTER switch is pressed, the » mark
moves and the conditions or number of averages indi-
cated by the asterisk is stored.

Now let's store 8 linear averages.

(1) Move the "*" to LIN. SUM.

> LINTCS:CPR Pibird
QUG%EFE% UFNEééﬂg 1HS 8 -2

A . r Y
MODE NUMBER .
K bk 2 % 64
LIW. Sum * 4 * 128
EXP, SuM * 8 * 256 -
* TIME AVG X 16 ¥ 512
& TIME ABS. ¥ 32 ¥ 18
* HIST S&L
¥ HIST ARG
26
b
dB E FRE
64
T
g
F.ON
- 34 I— ) T Y
i LIN 2BKHz
w d Hz Yinanann 4BU
—20—



(2) Press E+10. The arrow will move to the left
of the asterisk. This completes the storage of
linear averaging.

(4) Press Er10. The arrow will move to the left
of the asterisk. This stores the number of
averages.

FNCCSUBY  UNTCX:CPM Wilrd
RUGE)FEE%% U 28KH=z ‘1NS 8 ~2

AIGCPEKY  FHECLSUBY  UNTCHICFM vilhrd WEE N
DE 28 U ZHKHx ]Ng a8 -2 MOBE NIRBER
* PEAK X2 k&4
bd LIH. St % 4 . ¥k 128
4 * . SuM e *x 255
* TINE AUG * 15 % 512
* TiME ABS. * 32 % 1924
* HIST S6L
¥ HIST AUS
26
24
bl
dB
TRIG 1 FRE
dB INT 54
. FRE
_$4 2]
F, ON
g B 34 ¥ T T T T T L) T L] HMN
~ 34 ' AN LN T 20KHz
¥ T L I“-mi ¥ ¥ T T x- a Hz Ll" [N RN ] dBU
X q Hz 59 0a0saediBY . g
(5) To execute the linear 8 averages stored above,

press the (O-2 switch.
The following processing modes are availlable
in addition to the linear averading mode: exponential
. : summation (EXP. SUM), time averaging (TIME AVE),
(3) U51gg C%9 and gr12, move the * mark to the : time averaging of absolute values ( TIME ABS),
number . 5 amplitude probability density function (INSTANT mode)
(HIST SGL), amplitude probability density function
{linear averaging mode) (HIST SUM).
: With the exception of the amplitude probability
AUGCPEK)  FNC(S: : : . . L
Eﬁ@JLEéﬁﬁi_ﬂ&fﬁfﬁiﬁﬁi_ _ ; density function, the storage ard execution of these
LT modes is the performed in the same manner as was

done for the linear averaging mode shown above.

Phase Spectrum (PHASE)

¥ HIST &6 i This is used when it is desired to display the relative
26 ' phase differences of the various spectrum components.
Since this function uses the trigger point as a
.reference, it has significance only when the trigger

a8 T z ,
] Fe ; function is used.
: | Execution is performed by using the (F-9 switch.
- sd F. N To rgturn the display from a phase display to a power
e ,2émzumm or linear spectrum display, press the (Fr14 switch.
Xs 8 Hz W2 eouso dBY

=30~ ' -31—




Procedure for Determining Amplitude Probability
Density Function

(1) When in the ‘Br1 averaging mode, to execute without
averaging select HIST SGL (histogram INSTANT mode)
and to execute with averaging select HIST AVG

- (histogram linear averaging mode) and store using
the E-10 switch.

-(2) If in step (1) HIST AVG was selected, select the
number of averages as well. .

(3) Press the (0-2 average execution switch.

At this point, the amplitude probability density
function will automatically executed. The attenuator
range fullscale setting will be divided into 128
levels, the sampling rate will be 2.56 times the set
frequency range, and, if the anti-aliasing filter is
ON, the frequency range MAX will be the highest fre-
guency analyzZed.

(Example) Amplitude probability
density function for a signwave

The X-axis corresponds to
‘W:(D % JFNT S %C’“ng yiyed the signal level with a

. solid line at a +fullscale
(right side, in this case
+10V). The dotted lines
- are markers, with the co-
ordinates listed in the
bottom of the CRT display

P. ] as follows.
X value: -4.215V
®RIQ Y value: 0.0888 (8.838%)
) E$§
T+174
e r T L T Y T 2 ] -~ Em
LIN 1 KHz
Xt 4,219y Y1 9.0088
E-1 Notes

Exponential Averaging
This type of averaging, also known as weighted averaging,

is one type of averaging in which the results are out-
put continuously during the averaging process. In

exponential averaging, new values are added to the

base value with a weight determined by the appropriate
attenuation factor, the output being updated at that
time. Weight for new values is high, and while old’
values are included in the data, the older a value
becomes the smaller its weight becomes. In the CF-300,
four types of exponential averaging are possible -
averaging with 2, 4, 8, or 16 summations.

Time-Axis Averaging

This function is provided as a means of reducing noise
on signals containing such components and thus improv-
ing §/N ratio. For the example of vibrational waveform
analysis of a rotating machine, a trigger can be pro-
vided for each rotation of the machine and time-axis
averaging performed. Since the causes of vibration
occur for every rotation and external noise is not
synchronized to these events, the effects of external
noise will gradually be reduced and S/N will be im-
proved. This function, of course, has no meaning
unless the trugger function is used. 1In the CF-300,
by pressing the -14 switch, an FFT analysis can be
performed after time-axis averaging to transform the
time data to a spectrum display.

Time Averaging of Absclute Values

This form of time-axis averaging digitally rectifies
the sampled waveform and averages these values.

In addition, after averaging by pressing the E-14
switch, transformation to a spectrum display is pos-
sible. Applications of this function include analysis
of the affects of nicks or gears in drive trains which
cause high-freguency components appearing as pulses in
synchronous with the rotation. With normal time-axis
averaging, because of slight phase differences these
components are not extractable. However, with absolute

-averaging the patterns beocme visible.




Time axis averaging of absolute values

Time axis averaging (50Hz signwave) (50Hz signwave) '

AUGCTIN CSUB> UNTCKICPM YiUrd GCTMAY | FNCCSUBD  UNTC(XICPM YiUrd
oo W SRR P eRecey Yaor “‘:9 b 2oy TR T cRicy Tavr
v v
pt
) L ~g4 | <64
+174 ’ +1r4
- 19 Fall - 10 Fai
LIN } KHz T T NG T 1 KHz
B:  .00mSEC B —4.933 U : B .00mSEC @ 4,313 U

Amplitude Probability Density Function

Whereas frequency analysis treats a signal in the
frequency domain, amplitude probability density func-
tion analysis expresses the signal in the amplitude
domain. This function expresses the probability that
a constantly changing signal will exist within an
amplitude range of AX. The total number of occurences
of the signal is generally taken to be 1 for normal-
ization of probabilities.

Using this function, it is possible to determine
the amount of variation of the signal as well as how
it is varying in each amplitude range of the attenua-
tion setting.

In the CF-300, the attenuator range setting is
divided into 128 levels, the upper frequency limit may
be set by selecting the frequency range which is linked
to a lowpass filter. The amplitude axis may be cala-
brated in physical units for display. Linear averaging
may be selected for this function.

®-2 Condition Setting Switch
The -2 switch can be used for window function selec-

t%on, as well as ON/OFF control of the anti-aliasing
filer, the external clock, and the alarm beeper function.

—34—

AVS(PEK) EEEEEHG) 'Y§£CXICPM YIUrs
The initial settings are:

urNou FILTER EXT.CK BUZZER
4 AN * ON p¥ DN . . .
® RECT * OFF »* OFF % OFF Window: Hanning

. Filter: ON
EXT clock: OFF
BUZZER: ON

26

4B

O A :

T T LN T T 2eKHz
B 100 Hz B: -36.34BY

WINDOW

o

HANN (Hanning window)} or REC (rectangular window) may
be selected. The Hanning window should be used normal-
ly. The rectangular window should be used for impulse-
caused characteristic vibrations and other signals
where the last part of the signal is close to 0 in
amplitude.

FILTER

This turns the -120dB/octave lowpass anti-aliasing filter
ON/OFF. The filter cutoff frequency is linked to the
frequency range. Be sure to have this filter ON when
performing spectrum analysis.

EXT Clock

This should be ON when performing sampling of the input

signal from such sources as rotating machines (for order

analysis, etc.) in synchronous with the rotation angle.
A TTL level clock should be used and sampling is

performed on the falling edge. The clock input is a

BNC connector on the rear panel.

(Er2 Notes
Hanning Window
While the theoretical Fourier transform is intended for

transformation of an infinite time series, in reality
this is not possible. FFT analysis is typically




performed on a limited set of time points (for example,

512 points) using a time window. This time window can

produce spectrum side-lobes. To minimize such effects,

the beginning and ending portions of the window are
smoothed to form what has been called the Hanning win-
dow, used in the CF-300.

Aliasing

When the analog input signal is converted to digital
form, if the input signal contains components that are
greater than 1/2 of the sampling frequency, since sam-
pling theory dictates that only components up to 1/2
of the sampling frequency may be determined, these
higher frequency components cause errors in the calcu-
lated lower frequency components. This phenomenon is
known as aliasing. 1In the CF-300, to prevent this,

before the A/D convertor a sharp-cutoff (-120dB/octave)

lowpass filter has been inserted to remove such signal
components, and thus completely eliminate aliasing.

(£-3 Function Setting Switch

This switch is used to select such functions as arith-

metic operations between data, power spectrum density,

energy spectrum density, spectrum overlaid display,
ppase spectrum, 3-dimensional display, double integra-
tion of the spectrum vertical axis, and double differ-
entiation of the vertical axis.

PGP
b
g+]
*
3
IR
*
*
*
26
da e
- E?
- 34 |l

L} T T 'LIHT ™ ¥ ¥ h z
-1 100 Hz §: -35,.3d80

i e e it e 43 = o A

* Spectrum overlay

[Display format]

* Subtraction * Phase spectrumnm

* Addition * 3-Dimensional display

* Division * 3-Dimensional display

‘ (mass memory)

* Multiplication * Single integration

* Power spectrum * Double integration
density _

* Energy spectrum * First differential
density

»

Second differential
display

-

The function selected and stored by the E-10

‘switch at this point is executed by pressing the @9

function execution switch. One part of the dual dis-
play is stored in memory using the (B-13 M~IN switch
and recalled using the F~11 M-OUT switch. For details
see the sections on 13 and @-11.

Subtraction (SUB)

When a CRT dual display has been obtained (refer to
the section on B-10), this function subtracts the
upper data from the lower data.

" Addition (ADD)

In the same manner, this function adds the lower and
upper data sets.

Division (DIV)

" When the épectrum Y-axis is displayed with LOG scaling

in the dual-display mode, the upper data set is divided
by the lower data set (this is equivlaent to subtrac-
tion of data sets displayed in dB units}). If the.
X-axis is in LOG display, this function does not operate.

Multiplication (MULT)
When a dual display of time-axis signals has been ob-

tained, this function multiplies the lower and upper
data sets.




The possible combinations of arithmetic operations

for various types of data are shown in the table below.

Display Dual spectrum displ
function P um dispiay Dual time axis'|-Dual histogram
Operation LOG Y-axis, LIN Y-axis display display
SUB e ‘

(ote 1) 10log (PL-Py) Vv Pp, - Py f, - fqy AL, - Ay
ADD 101iog (P+Py} v Pr + Py fr, + g Ay, + Ay
MLT Not possible Not possible f1, * £y Not possible

(Note 2}
Pr,
DIv 10log (350 ) Not possible Not possible Not possible
PH[Note 3)
Py, = Lower display Py = Upper display
spectrum spectrum

f1, = Lower display fy = Upper display
time axis signal time axis signal

A1, = Lower display Ay = Upper display
histogram histogram

Note 1. With the exception of two time-axis signal data
sets, subtractions resulting in a negative
value are not displavyed.

2. Displayed normalized to *1. ,
3. Not possible for a LOG scaled X-axis. The
Y-axis display width is 60dB.

If the attenuator range and frequency range settings
for the upper and lower data sets differ, the settings
for the lower set are used for the execution of the
above operations. DIV is executed when the ) command
switch is in the PAUSE state.

Power Spectrum Density (PSD)

This function is selected to display the power spectrum
density as the vertical axis, normalized with respect
to the bandwidth. Linear spectrum display is also pos-
sible.

Energy Spectrum Density (ESD)
The power spectrum density is further normalized with

respect to the capture time length, and displayed as
the energy spectrum density by this function.

Spectrum Overlay Display (DBL DISP)

This function is used to display a double spectrum

and is effective in applications inwhich two spectrum

of widely varying amplitude must be displayed. Such as

the frequency characteristics of an analog amplifier at

maximum output and those indicating residual noise alone.

To execute the LOG scaled double display in the X-axis,

before pressing the -9 function execution switch, o

select LOG scaling using the (-2 switch. For spectrum

dual displays, spectrum overlay is also possible with

the Y—-axis scaled in LOG. Execution is performed in

the same manner with the -9 function execution switch.
In the example below of the MOIL.characteristics

and noise background for a tape recorder, the vertical

axis is displayed from +26dBV to -1204dBV (a range of

1464B) . :

AUGCSEMT  FNCCDELY  UNTCRICPM YIUr)
GG 20mU 26tz SUM 32, 732
26 i

(1)

oL _'_l—\\_,.-«ﬂ"(’&\ -

_120 T T Li T L] T Hn'"‘

LOG © T 20H=
B: 609 Hz [: -25.6dBY




Three-Dimensional Display (ARRAY)

This is used to create a display of spectrum data in
three dimensions. '

The averaging mode is selected using E+1 and the
averaging execution switch (D-2 is set to ON. Regard-
less of the averaging mode set, linear averaging will
be used, and the spectrum will be output at the com-
pletion of the s€t number of averages.

Twentyfour spectral lines will be displayed.
Execution begins by pressing the -9 function execution
switch. '

(Example)

AUGCPEK)Y  FHCCARYY  UNT(HICPH ¥:iUr)
DC28 & S KkHz  IHS a sz

Vibrational waveforms,
" L " from a rotating body

L U I A Z: Time
‘ .. y A\

Y: Level
'Panemr’

X: Frequency ~ SKHz

To escape from the 3-dimensional display mode, press
the (D-1 INST switch.

Three-Dimensional Display (Mass Memory) (ARRAY (MASS))

When the optional mass memory card (CF-031) is fitted
into the CF-300, this function provides 3-dimensional
display. For details, refer to the instruction manual
for the CP-031.

If the mass memory card is not fitted into the main-
frame, a CRT display will be output but the function
selection will be ignored.

Single Integration (1/27f)

Double Integration {({1/2mf) -2)
First Differential (27 E)
Seceond Differential {(27f) - 2)

These functions are selectable when the optional
differentiation/integration software is used. For de-
tails, refer to the instruction manuals for the differ-
entiation/integration software. If this software is
not fitted into the mainframe, selection of these
functions will be ignored.

E-3 Notes

Power Spectrum Density (PSD)

The power spectrum density is a measure of the power
contained in each 1Hz of spectrum width.

In the CF-300, the bandwidth for spectrum analysis,
analogous to the filter-type analog technique bandwidth,
differs depending upon the analysis range.

For example, in the 20kHz range, the bandwidth is
20kHz/200 lines = 100Hz, while in the 2kHz range, it is
2kHz/200 lines = 10Hz. When analyzing random noise or
other signals containing all possible frequency com-
ponents, the spectrum is obtained as the integration of
the power in each band. Therefore, if the analysis
range is changed, with the same input signal, the values
resulting will be different. To allow comparison of
values even when the frequency range is changed, it is
necessary to determine the amount of power for each
1Hz band. This is know as the power spectrum density
(PSD). For the PSD, the power is divided by the band-
width to normalize the display. Note that this type
of spectrum display is not reguired for signals which
have a line spectrum such as those of signwaves.

In the CF-300, PSD is calculated using the follow-
ing relationships.




PSD using a Hanning window:

Y-axis LOG 10 log “T‘%KE‘ dBV P

P
J "I BEF v P

PSD using a rectangular window:

Y-axis LIN

Y-axis LOG 10 log —ee 4BV P
X-axis LIN P v P
X3

In the above, P is the power spectrum and Af is the
bandwidth.

Energy Spectrum Density (ESD)

This function is the expression of the finite energy
found in waveforms such as impulses,.

The spectrum of signals such as impulses which
have a finite energy are not normalized with PSD alone,
but must be further normalized by the capture time
(* = 1/Af). The result is the ESD.

Phase Spectrum

The phase spectrum is the collection of differences

in phase from the trigger point for the various fre-
quency components of a spectrum. It is defined as fol-
lows.

(Example 1)

FNCC(PHSY LUNTC(RICPM YiUr)
ZeKHz INS 8 732

TIN)
RUELEMS o
2.8
u
-2.9
1 .
. .| TR
‘ds | REP
-8
T
+172
F.ON
-1ee T .7 T 7 T | — RECT
. g LIN 20KHz
X1 168 Hz ¥: -1.2de9

(Example 2) _
(SUM FHCCPHSY UNT(X:LPM YiUrd
N o RV A (4 2 /8
2.9

-2.0
180

TR:CN

ds §il %g

-9

+

)

LIN 20KHz
X 1008 Hz ¥: -99,3des

{(Example 3)

AUGCSUMY.  FNCCPHSY  UNT(X:CPM Y:ilrd
ac_2 Y 28kHz INS 8 -8

-Z.9
18

¢s B INT

-169

T T T T -t T T LS T

LIN z2arHz
X1 1998 Hz ¥ 87.64e9

1kHZ sinewave input.

The trigger point is the 0th
point, and when that point

is the positive peak, the
phase spectrum shown in the
lower part of the display
reads the values X: 1000Hz,

Y: -1.28eg (very nearly 0Odeg).

If for a lkHz sinewave input
with a trigger point of the
Oth point, that point was the
0 level and the signal was
passing through 0 towards the
positive side, the following
display would appear for the

"lower part of the screen: '

X: 1000Hz Y: -90.8deg
Note that this is very close
to -90degq.

If a lkHz sinewave is input
with the trigger point at
the 0th point and that point
is the 0 level as the signal
passes through to the nega-
tive side, the spectrum
values on the lower part of
the display will be:

X: 1000Hz Y: 87.6deg
Note that this is very nearly
90deg.




Applications of the phase spectrum include measure-
ments on rotating machines in which one pulse per
rotation is generated as a trigger signal gnd the phase
of components with respect to this pulse signal referx-
ence is measured to determine the angle of the unbalance

point.

Er5 Trigger Condition Selection Switch

This switch is used to select the source and trigger
point. The mode selected by this switch is executed
by pressing the B-2 REPEAT switch.

[Display formatl]

ition Setting Switch -
Er4 Zoom Cond g9 AUGLPEKY | ng&ﬁgg) m(x:cpg Yiur)

2/ Trigger Mode Position
. . | TRIngEs |
This switch is used to set zoom conditions when the SOUREE nmﬁlJ POSTTION source
optional mass memory card tran51ept digital zoom or WO INT bR BRE_ X @ |
real-time digital zoom is fitted into t+he CF-300. For | * ExT POST ’:?&; * Internal * Pre-trig- *0
details, see the instruction manuals for the (;F-031 :gﬁ - ger
mass memory card and the CF-032 real-time digital zoom * External * Post-trig- *64
unit. . ) gex
If both of the options are not fitted into the ‘ ¢ %128
CF-300, the CRT display will be made but the selection *25¢
will be ignored. o | “%E *51
~64
[Display format] S ¢
! SURB (s ‘tlry LMASEDY F
WeEEG PGS Losery n sy Ratio Center 2 I 7+
[ FODHTHE 1] BasE a Fre LIN 2@KHz
MODE  EXPANSION CENTER FREQ. | g Moae q- B: 180 Hz B: -36.348Y
M Skeeer X 5 Tedoc.emo kx | sEE
| ® BECORD % 8 ’ yOLF * QFF *2 * Set
;8 1 * Real-time *4 2000.004
e 3 * Transient *8 10000507z Internal Trigger (INT)
EEn 16
26 u: 't :gi In the internal trigger mode the input signal provides
TRIG the trigger.
48 INT *128
g FRE
_24
a External Trigger (EXT)
- F.ON
[ ¥ e e The external tri a id ' b
LIN 2BKHz e externa rigger mode provides triggerin means
FH 8 Hz E: -36.84B% g9 P ggering LY
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of an external signal input at the BNC connector at
the rear of the CF-300. The maximum input voltage is
40V. :
Pre-Trigger (PRE)

This mode makes it possible, depending upon position,
to store data before the trigger point.

Post-Trigger (POST)

This mode makes it possible, depending upon position,
to store data after the trigger point.




B-5 Notes

Relationship of Pre-Triggering and Post-Triggering

The following is a description of the relationship
between pre-~triggering and post-triggering when using
external triggering with the trigger position at the
64th point.

Input Signal W/\/\/\,\/\/\/\/\/\/\/\/\/\/\/\/\/\ANV

Trigger signal

- - Captured signal
1 Trigger point ,//"

64-pt
pre-trigger

0 64 512

Trigger point
64-pt r/V/

e

Captured signal

post-trigger

-4 0 512

By changing the position, the position of the start

of data capture can be adjusted. Thus, by selecting

Er5, it is possible to capture data before or after the

trigger point.

St ks 2 b

C}G Mass Memory Condition Setting Switch

When the option CF-031 mass memory card is fitted into
the CF-300 mainframe, this switch is used to select con-
ditions. For details, refer to the CF-031 instruction
manual. If the mass memory has not been fitted into

the mainframe, display will be output but the switch
will not function.

) FHCLSUBR) UNTC(RM:CPH %:ilrds <MASS)
B U Z8KHz INS B ~2 il 2}

BC
FhrcEs. VET BASE
FUMCTION SPEED  M-IN o
vEl BASE kX 1 L RHIG
X 2008 % 4 * AUTO oEF
* OTHER  * 16 x EXT =
* GeT * 6i ® LR it
* 256

* 1824 z
N ~t
i
2 ﬁ??
L: 1
e
9B | FRE
le4
- T
]
F,aN
- 34 L] T T L) ¥ T T T 1} m”“

: LIN 28KH=z

- B Hz W: —46.44BU

Er7 Units Transformation Selection Switch

This selection switch is used to determine the units
for conversion of the Y and X axes. The modes selected
and stored by this switch are executed by the (-5 and
®-1 switches for the Y and X axis respectively. If
these switches are not used, the units will be dBV
(0-p), or Vv (0-p) and Hz, sec.

RUGPEXY | FHC(SUBY  UNTCX:CPY Y3Ur) [Display format]

DC 28 Y 28KHZ NS

' Y-axi —axi
V-AX1IS  X-AKIS EU (aU/1EW Y-axis X-axis EU value
b} Urms »% CPM  * SEARCH SET
x FU % ORDER * HUMERIC SET *Vrms *COpM *Set to
| 1OPPE+8
(cycles/ search
min) value
*EU *Order *Set to a
o (physi- display numerical
cal value
) TRIG units) 1000E+0
48 INT
i . FRE
~64
¢
g
F.OH
- X4 HANH
R TV Y
B 198 Hz B -36.3d8V
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Y-Axis

Vrms

In this position the switch selects conversion from
V(0-p) to rms. The display will show values 0.707
times the V(0-p) values or values -3dB with respect
to dBV(0~-p) values as Vy or dBVy.

EO

In this position the switch selects engineering units

calabration, using a reference point. As described in
later sections, the EU wvalue becomes 0dBEU or 1lEU for

the display output.

X-AxXis

CPM

In this position the switch selects conversion from
Hz to CPM (cycles/min).

Order Display (ORD)

In this position the switch selects order display
from Hz conversion. To set the value of the 1lst order,
display the spectrum on the CRT screen, select ORD
using -7, set Fr-18 to ON, and use ®-17 and E-16 to
set the cursor over the lst position. Then execute
ORD using &1 and restore ORD using @-10.

The position at which the cursor was aligned be-
comes the lst order and the harmonics up to the 10th
order are displayed as dotted lines. :

i A

Example: Order ratio display

y  FNCCSUB)  UNTCXIORD Yilr?
nua<%ug126 U = KHz _ SUM 4 4
[T UNIT - ]
Y-ARIS  X-AXIS EU (rU-/1EW)
¥ Urms * CPM * SEARCH SET
% EU px DRDER [§ NUMERIC SET
. 1808c+0
2
< -
EEERES S
qu . . e . SRR e
. N FRE
| R +
. R 2 T T 2
P e
- 34 i ‘E -I ] N 11 | m““
e LIN 2 KHz
X1 4,14 ORU v: -0, 4dBY

EU Value

Search Point Setting (SEARCH SET)

At this position the switch is used to set the value
of the search point located by the switches @17 and
(F~18 to 0dBEU or 1lEU for the Y-axis EU value. Execu-
tion is made by ®-5. .

Set to a Numerical Value (NUMERIC SET)

In this position any arbitrary voltage value can be
used as the 0dBEU or 1lEU reference level for the
Y-axis. @&-9, &-11, 12, and E-13 are used to set
the asterisk mark to the left of NUMERIC SET. Note
that a value appears below the words NUMERIC SET.
The underlined digit of this wvalue is the wvalue that
may be changed. (See example 1)




{Example 1)
UNTC(X:0RD YiUrd
Su 4 74

3 EU (aUsLEW
p%x SEARCH SET
R I3 NUMERIC SET
18PBE+0

(Example 2)

UNT{R:ORD Y:Ur)
s 4 74

EU (mU-LELD
* SEARCH  SET
? PE NUMERIC SET
9242E+1

When ®-11 is pressed, the digit in-
creases. ‘ :
When (B-12 is pressed, the ditit
decreases.

By pressing &-9, the digit position
changes. :

The E+0 is the exponent, and in
this case, has the significant x10°.
The range of settable exponents is
from E-3 (x1073) to E+3 (x1l0?%).

For example, to set the value
92.42V as 1EU, this wvalue is 9242mV
x 10!, so that the setting will be
9242E+1 (see example 2). Er-10 is
pressed to store this value after
setting.

E-8 Option Selection Switch

This switch is used

to select the optional XY plotter

interface. For details, refer to the instruction
manual of the CF-034 XY plotter interface package.

AUGCPEK)  FHCCSUBY  UMTC:CPM Y:Upl :
BC 26 U ZeRbs  THS B na¥re Srassy
[l OFT TN j Ens;%
PLOTTER

el tyPe A4 EEE
¥ tupm AS YGEF

2

-1

1

]
Eis 1]

26 u: 1
L: )

TRLG

dB INT
- FRE
64

T

g

- F.ON
34 T T T L] T T T HRNN

LI BKHz
38 g Hz B -46. 4480

&9, &11, ®12, ®13 Mark Positioning Switches

These switches are used to position the asterisk.
They are used also to modify values for the setting
of EU values using @-7.

Er10 Condition Storage Switch

This switch is used to store the conditions indicated
by the position of the asterisk mark as setup by the
®-9, &-11, B-12, and E-13 switches.

-

@-14 Setup Viewing Switch
‘This switch is used to view the panel setup conditions

on the CRT display. It functions when the command
switch is in the PAUSE state.




(F) bisplay Switch Group

The () switch group is used to modify the CRT display.

P S = e

- Cofma ] __v 3~
!/ SEARCH M-IN M.OUT FUNC GAIN UNIT EXPSN UNIT™N
. o ] o 1t
/<[> ° 1l [a Al |y
H 1
vo u Vo Vie
m SPECTITIME SECOND 196G L
s i P

LN TRIG_FUNC AVG INST START
‘ l I o]

OPTN MASS Z00M COND A

&M l;.|1T|DE

AC/DC

SYSTEM
RESET

PLOTTER CONTROL

START STQF

FANEL CONDITION MEMGRY
1 2 3 4 STORE

[ Lol (TTTTF]
e JA
\Eflfm:m? 8. wrrmtln /
1 (I
—B—17
®—15 ®—13 ®—11
&3 o1
®—5 -3 B—1—
(DISFLAY | Y X
SEARCH M-IN M-QUT FUNC AIN . UNIT EXP UNIT
=|
ON A SPECT TIME SECOND
e LO|G LOG
@—15‘ o1z ®—F ®—4 ®—2——
L_pogg @14 ®—101®-3

‘Frl X-Axis Unit Conversion Execution Switch

This switch is used to execute the value of X-axis
unit conversion stored by the (E~7 switch (refer to

the section on E&-7).

{2 X-Axis LOG Conversion Switch

This switch is used to convert'the X~axis from LIN

to LOG display.
play is in effect.

With the LED lighted, the LOG dis-
In the initialized state, the

LIN display is selected automatically.

g oo

RUGCSLMY  FHC(SUB)
DC 28 U 10KHZ
b3
®—2
de
. LOG
TR’}‘G
A
~64
b
5]
F.OH
- 34 : HANN
B 1750 Hz K 22.44BV

LIN X-axis

(@3, 4 X-Axis Expansion

When the optional zoom unit is fitted to the CF-300,

these switches are used.

CF-031 and CF-032 instruction manuals.

-

AVEC FHC(SUB)
b8 o oRNE

Y%(Xl CPléT }’aEU)

48
-4 hth )
T (Los T
B 1750 Hz W 22.4dBV
LOG X-axis
Switches

For details, refer to the

{f~5 Y-Axis Unit_Conversion Execution Switch

This switch is used to execute the value of Y-axis

unit conversion stored by
the section on Er7) .

the Er7 switch (refer to

Hz

TRIG

~&

Feare




RUBCSUIY  ENCCSUBY  UNTCXICPH YiEW)
g o RS (o1 Hs 8 4

dB

- 34

F-6 Y-Axis LIN Conversion Switch
This switch is used to convert the initialized LOG

display state (LED lighted) to a LIN display for
linear spectrum output.

AVUGCSLUIM FHCCSUBY  UNTC(XICPM YIEU?
bC 2% Y ‘Il‘jg a >1

_1BkH 19KHz
®—6
ON
TRIG
AR ]
—-64
t
3]
1| F,0N o
M — HANN T T T T T T T
LIN 19KHz LIN 18kHZ
{738 Hz @ 22.4dBU @3 1750 Hz B: 13.187 v

Power spectrum Linear spectrum

®-7, @8 Y-Axis Display Gain Conversion Switch

This switch is used to select the gain for the Y-axis
display. When -7 is pressed the gain is raised and
when 9 is pressed the gain is lowered. For power
spectrum display, the attenuator fullscale range will
sequence through -60dB, -80d4dB, -100dB in three steps.
For linear spectrum display, in the same manner, it

will sequence through the five steps of X1, X2, X5,Xl0,
and X20.

-9 Function Execution Switch

This switch causes execution of the function stored
by the (B-3 switth (refer to the section on B-3) .

#-10 Dual-Display Switch

When a spectrum or a time-axis signal is displayed on
the CRT, pressing this switch causes it to move to the
lower section of the CRT screen, allowing another set

of data to be displayed in the upper portion of the
screen.

(F~13, (F-11 Memory IN/OUT Switches

Pressing the F~13 switch stores the displayed CRT data
for a single display and the lower portion displayed

. data for a dual-display into memory. Along with this

data is stored attributes that appear on the screen

as alphanumeric data. (@-11 is used to recall data from
memory to the CRT display. It can be used to store
reference data.

F-12 Time-Axis Signal Display Switch

By pressing this switch, 200 words of the captured
time-~axis data can be displayed on the CRT screen.

#F-14 Spectrum (Histogram) Display Switch

When D-2 is used to execute a spectrum displayed on
the CRT or histogram as selected by Erl, this switch
is used to execute the histogram.

#-15, @17 Dot Search Positioning Switches

When (F~18 is ON, these switches move the dot search
point, the values corresponding to that point being
displayed on the lower portion of the CRT screen.
When the CRT is displaying two waveforms, dot search
is valid only for the lower portion.

#r16 AX, AY Origin Setting Switches

When #-18 is ON, and with the dot search point selected
by 15 and F~17 as the origin, this switch enables the
determination of the differences from the origin, AX

and AY. When this switch is placed ON, the current
point becomes 0Hz and 0dBV or 0V. After this, by moving
the cursor (dot search function} the distance or varia-
tion AX and AY are displayed. This function is effect-
ive in the time-axis as well.

18 SEARCH ON/OFF Switch

This switch turns the dot search function ON and OFF.
With it OFF, and the CRT displaying a spectrum, the
maximum value of frequency and Y-axis will automatic-
ally be displayed and the maximum value will be tracked.




Dual-Display Procedure

To display both a spectrum and time-axis signals on

the
{1}
(2)

(3)

CRT screen, perform the following procedure.
In the initialized state, spectrum only is displayed.

Set -10 to ON, and the spectrum will move to .the
lower portion of the CRT screen. o i

Set F~12 to ON to change the display to a dual-
display.

To display a current and a stored specirum_from

memory simultaneously:

(1)

(2)
(3)
(4)

(5)

Display the desired spectrum from memory on the
CRT screen. ‘

Set ®-13 to ON to store in memory.
Display the current spectrum on the CRT screen.

Set #-10 to ON. This moves the spectrum to the
lower portion of the CRT screen.

Set B-11 to ON to recall the spectrum from memorf_
to the upper part of the CRT screen, thus causing.
a dual display.

@) Panel Conditions Setting/Selection Switches

With the exception of the () plotter control switches,
the 0) GPIB related switches, and the (J system reset
switch, this switch is useable to store all panel
setup conditions in memory. Memory contents are held
by a rechargeable battery even when the power supply
is switched OFF {memory hold is for approximately 30
days). The batteries are charged when the unit is
powered up.

%% %ﬁgf%i Itz o] s - e
[ Lol e | BT ° ¥
= s?unm’o‘rs ~ 7
CAT =
ON =, M3 -
wra (] g; g
POWER IN('L_’:‘TY INPUT
] T -
IEANEL CONDITION MEMORY]
1 2 3 4 STORE
—a q L " >—
©-5 ©—4
©=3 g2 @—1




G-1 STORE Command Switch

This switch is used to store sets of conditions.

@-2 thru @5

These switches are used to recall any of four sets
of panel conditions. :

Storing Panel Setup Conditions

(1)

(2)
(3)

(4)

(5)

Set the panel conditions that you wish to store
into memory.

Press the -2 to the PAUSE state.

Set the (G-1 store command switch to ON. The LED
will light.

Press the switch at which you wish to store the
setup conditions (G-2 thru @-5).

-Once more, press’@}l The LED will go out and

the procedure is completed.

Executing steps (4) and (5) erase the previously

stored data.

Recalling Stored Panel Conditions

(1)
(2)

Press the (C~2 to the PAUSE state.

Press any switch from G2 thru G-5 for which the
panel setup conditions are to be recalled. Note
that ©-1 will automatically go to START.

@ Plotter Control Switches

When the optional plotter interface CF-034 is fitted
to the CF-300 mainframe, these control switch perform

'START and STOP functions for the plotter. For details,
" refer to the CF-034 instruction manual.
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POWER &

[FLOTTER CONTROL]
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2.9 @ GP-IB Related Switch/LEDs

: 2.10 (J) System Reset Switch
When the optional GP-IB interface package CF-033 is

fitted to the CF-300 mainframe, this switch and LED
group combination are used to indicate GP-IB statuses.
For details, refer to the CF-033 GP-IB instruction

manual. (o v ¥ 1
SEARCH M.IN M-OUT FUNC GAIN UNIT EXPSN UNIT
( | [<]> °] [aP ] [A]
o o | Y | ¥
ON P SPECTITIME SECOND LOG
{HIST)
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[ [oFLay ] ¥ X
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o |0 [+]

- o 4 il
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Fy iPUEH)
1 ] ’
Vil o v B — |
! —/. — SINGL REPEA .
.
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F— L] N ooy | e et e
— RESET 1.3( usgn LGeaL \ START STOP 1 2_.3 4 STORE
o ! PP °
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_—— J
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oFF AL MAXIMUM
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e iPUSH INPUT .
1—-—_j : RESET

TALK LISTEN LOCAL "

: This switch performs a complete systgm reset to the
o O . initialized state. Located below this system reset
SRQ REMOTE

switch is a rotary switch used to adjust the bright-
ness of the CRT display.




3. REAR PANEL DESCRIPTION

@

Video Printer Qutput BNC

This section wi i
of the CF-300. 11 describe the rear panel connectors - This connector is used with the optional“VP55:
- S 1 i ne ¢ on RN 55 - com=-—
posite video signal output (lep}ﬁiﬁﬁ)ﬁxiThﬁéisig-
nal is used to drive a video printet. I€‘mafs .
used Wlth any gther device Such-aé=aﬁﬁ@ﬁ%@&ﬁ
CRT dlsplgy which uses a composite &' is i

| ©

an

__ C).Mass Storage Memory Timing Pulse Input Connectox

@ l!l.‘d.l'l!‘1 : | -

o e @_—_ & @ In 1;he multiple spectrum storage mode of the
-‘2]. ® _ optional CF-031 mass storage memory, this connector
T is used to provide external timing commands. The

2 ® ®® 5 ) 3 : input signal should be of TTL lével. Timing is

performed on the falling edge.

|
i

ji u‘l '

it C)C) &
i ‘%wwm RxTmrur P © @ External Sampling Clock Pulse Input Connector
I‘W ” "f“ %ﬁr-m§ C%gés - This connector is used to input an external clock
‘J ‘ (@) pulse. Such signals are réquired for implementa-
; , . ﬁfﬂ - - | % = tion of true order ratio analysis.
I - Ac v The input signal should be of TTL level. One .
® ® rising edge is treated as a single pulse and, as
® mb long as the pulse width is at least 5us, operation
is possible without regard to the duty cycle.
Operation is possible from the DC region thru
51.2kHz. '
L————;] ® External Trigger Input Connector
This connector is used for inputting an external
trigger signal when external trigger function is
® @ to be used. While the maximum input is 40V, the
®) settable range for the trigger level is *2.5V,
E) which is treated as fullscale. The input imped-

ance is 100k&.

® GP-IB Connector

Thi . .
his connector is used to provide connections to

the optional CF-033 GP-IB ;
this connoator. package located behind

@ XY Plotter Connector

In the same manner, thi i

: ’ ls connector is used to mak
;onnectlons to the optional CF-034 XY plotter intZr—
ace package which can be located behind it




[t

. SHORT FORM OPERATION PROCEDURES Power Spectrum
This section‘describes the basic operation procedures
for four typical types of function operations of the
CF-300. Each step is surrounded in a rectangle with

the ngmbgr of the switches to be operated at that : \ Power Spectrum \
step indicated in the lower portion of the réctangle '
The ngmbers of the switches correspond to the numberé ' b editions siora =
used in section 2. for the detailed switch descriptions. | Step
1 POWER ON

Store time-axi

Panel initialized
2 Je-1 15
l Adjust so as jot
s i;iﬁgt_ﬂﬁlﬁnuihgfto light the A/D
A'l.lﬁ'z over indicatof

16

Use trigger E-1, E~10

function?

17 Stoye average of spectrum d tf?

A-d To Step 8
l Stor aging?
5 Sel nge
A-5, A-6
Store! number of avenages
3 E-1, B-1
6 Use trigger
function?
20 Change vertica NO
xis units
7
21 Sthre and execute unit
YES E-7, E-10, F-5
9 {Select B-3
:

nge horizonta

2
2 axis units?

10 Select trigger ledel Verify thht
B-5, B-6 triggered
_[ LED lightp
lect larit Store and execute units
11 Selec BE? arity 23 -7, E-10, E-1, F-J

Change the
internal trigger
rigger poi

12

Select trigger setup '
13 Bystem PAUSE
E=S c=-2
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Linear Spectrum

Linear Spectrum

Same as Power Spectrum

Step 20

Up until step 19

Set LIN vertical axis

F=5

Change vertical

NO

21 axis units?
Store and execute units
22
E~-7, E-10, F-5
23 Change horizontal
axis units?
Store and execute units
24
E-7, E~10, P-1, F-2
25 Execute averaging?
26 D=-2 ON
[
L
Syestem PAUSE
27
C-2
28 END

—66—

Phase Spectrum

Phase Spectrum

5

Same as power

Spectrum up until step 19

To step 8

.20 Use trigger function?
Select PHASE with setup
21 -
E-3.r E-10
Execute PHASE spectrum
22
F-9
23 END
—67—




Amplitude Probability Density Func¢tion

Amplitude Probability
Density Funetion

Same as Power Spectrum Up until step 13

Three~Dimensional Spectrum Display

Three-Dimensional Spectrum Display

Select histogram {(8ingle)

E-1, E-10

Step 14
N0
erform histogram averaging?
Belect histogram (averaging mode)
15
E-1, E-10
%elect number of averageJ
17

E-1, E~1l0

Execute histogram

D-2

END

. —68—

Same as Power Spectrum Up to step 25

Select FUNC and ARRAY with setup

26
E~3, E~10-

FUNC execute switch ON

P9

END




WARRANTY

We warrant that within twelve (12) months from the
date of shipment, if a product manufactured by us
and sold by us is in the possession of the
original buyer from us (or from an authorized
distributor), we will replace or repair, at our
option, free of charge, any part or parts which,
upon examination, we find defective in workmanship
or materials, provided that on our request the
product or parts thereof are returned to our
plant, along with satisfactory documentation that
the product has been installed, used, and
maintained in accordance with instructions in the
instruction manual and has not been subject to
abuse. We shall not be liable or responsible for
any expense or liability for repairs, additions,’
or modifications made upon the product without our
written consent.




ONO SOKKI CO..LTD.

H  Overseas Division ‘1
1-16-1 Hakusan, Midori-ku, '
Yokohama 226-8507, Japan
Phone : 045-935-3976
Fax :045-930-1906 .
E-mail; overseas@onosokki.co.jp

e {SKIOLK




