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SECTION 11

INSTALLATION

2.1 INTRODUCTION

This section contains instructions for performing an initial inspection of the Model SD375. General safe-
ty precautions are included after the initial inspection. Preparation for use and return shipment pro-
cedures including procedures for claiming warranty repairs and repacking for shipment are also described
in this section.

2.2 INITIAL INSPECTION

Although the SD375 is thoroughly inspected mechanically and electrically before packing for shipment, it
must be inspected upon receipt for damage in transit.

2.2.1 Unpacking

Use care in removing the instrument from its shipping container to prevent damage to the front- and rear-
panel controls. Save the shipping container and all packing materials until the instrument has been
thoroughly inspected for damage and checked for proper operation.

2.2.2 Equipment Furnished

Ensure that each item on the packing list is included with the shipment. Accessory kits may be shipped in
separate containers.

2.2.3 Inspection for Physical Damage

Inspect all panels for dents, signs of chipped paint, or scratches. Check for broken or bent connectors,
switches, and knobs. Photographs of damage may be helpful in substantiating subsequent claims.

2.2.4 Reshipment Procedure
If the Model SD375 is to be reshipped after receipt, use of the original shipping container and packing
materials is recommended. If original packing materials are not available, the following materials should

be used:

a. A double wall carton with a test strength of 350 pounds and of sufficient size to accommodate
the required packing.

b. Heavy paper or sheets of cardboard to protect all surfaces.



¢. Nonabrasive material such as polyurethane or cushioned paper between projecting parts and
wall of carton.

d. At least 4 inches of shock-absorbent material such as extra firm polyurethane.
2.2.5 Returned Equipment with Warranty or Damage Claims

If the SD375 is found to be damaged in transit or does not operate as specified when received, notify the
carrier and the nearest Scientific-Atlanta, Inc., Spectral Dynamics Division sales/service office or
representative immediately. The local office will arrange for repair or replacement. Be sure to attach a
card showing the owner’s name, address, telephone number, and a description of the service required.

2.3 SAFETY PRECAUTIONS

The Model SD375 Dynamic Analyzer II presents no hazard to operating personnel if operated in accord-
ance with the instructions contained in this manual.

2.3.1 Explosion Hazard

Do not operate the SD375 in any environment where flammable vapors may exist. Operation of any elec-
trical instrument in such an environment constitutes a definite explosion hazard.

2.3.2 Shock Hazard

When connected to a three-contact power receptacle, the three-conductor ac power cable supplied with
the SD375 grounds the panel and the chassis. This grounding protects the operator from possible injury.
To preserve this protection when operating from a two-conductor outlet, use a three-conductor to two-
conductor adapter and connect the adapter wire to ground at the power outlet before connecting the in-
strument. Covers and safety plates should be removed ONLY by QUALIFIED maintenance personnel.
Dangerous voltages are present inside this instrument whenever the power cord is connected even when
the power switch is off.



2.4 PREPARATION FOR USE

2.4.1 Power Requirements

The SD375 Dynamic Analyzer II is designed to operate on either 115 Vac or 230 Vac. Therefore, before
applying power to the instrument, check the following:

a.

There are two transformer slide switches (labeled S1 and S2) located on the rear panel. Both
switches must always be in the same position (either 115 or 230 as determined by the power
available).

The fuse in fuseholder F1 should be a 10 amp SLO-BLO for either 115 Vac or 230 Vac opera-
tion.

There is a toggle switch located in the power supply for selecting low-line-voltage operation
(Refer to Figure 2-1). For normal operation with both rear-panel slide switches in their proper
positions, the toggle switch must be in the 120 volt position. For operation in areas where low
line voltage is encountered (such as in Japan), the rear-panel slide switches must be in the 115
Vac position and the toggle switch must be in the 100/110 V position. If low line voltage is ex-
perienced in countries that normally employ 230 Vac line voltage, this toggle switch can be
utilized in the 100/110 V position even if both rear-panel slide switches are in the 230 Vac posi-
tion.

LOW LINE VOLTAG
SWITCH—— REAR PANEL

L

POWER
SUPPLY
ASSEMBLY

CIRCUIT CARD
ASSEMBLY

CAT
ASSEMBLY

FRONT PANEL )

Figure 2-1. Low Line Voltage Toggle Switch, Location
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WARNING

Removal of the top cover of the SD375 is re-
quired for access to the low line voltage switch.
Prior to removing the cover, ensure that power
to the instrument is turned off and that the
power cord is unplugged. After the cover is
removed, do not touch any components in the
power supply assembly or the crt assembly other
than the low line voltage toggle switch.

2.4.2 Mounting

The SD375 is shipped from the factory as a bench instrument with bail (tilt stand) and trim in place.
Rack-mounting hardware is provided as part of the accessory kit and must be attached before mounting
the instrument in a rack.

2.4.3 Cooling

The SD375 requires at least 1/2” open space above and 3 1/2” open space behind the instrument for
proper cooling. Never place anything directly on top of the SD375 when the instrument is turned on.



SECTION I

OPERATION

3.1 INTRODUCTION

This section is for the operator of the SD375. Simple, but complete operating instructions are provided
for both the experienced operator and the first-time user. Included is a description of all the front and
rear-panel controls, indicators and connectors.

The first part of this section contains a front-panel outline and proper power-on procedures. This infor-
mation is intended to introduce you to the instrument before proceeding to the detailed front-panel
description. The detailed front-panel description, subsection 3.4, contains individual descriptions of each
touch control, basic information as to what they do, and how to use them. The following is a guide to
how this information is presented.

Subsection 3.4.1 describes the primary functions performed by the SD375 (SPECT, TF, POWER,
TIME, STAT and OCTAVE). Included with this description is an example of each primary function
menu item (there are 39 in all). Each sample display is accompanied by a simplified formula. A summary
of the calculations performed by the SD375 and a table defining the functions and symbols preceeds the
menu examples. The calculations are provided to acquaint the user with what is actually happening to his
data. Keep in mind that each display item formula is a calculation performed on acquired data and the
selection will also influence acquisition.

Subsection 3.4.2 describes control of data acquisition. Frequency range selection, input level selection,
transient analysis, weighting and averaging are covered in this subsection.

Subsection 3.4.3 describes control of the display. This includes X and Y axis scaling, Y axis gain, X axis
expansion, phase offset, the source of the display, eg., RT (Real Time) - Input Memory, M1 - Averager
Memory, M2 - Storage Memory, and how you want the display (single, dual, upper or lower, swap A and
B).

Subsection 3.4.4 describes control of the numeric readouts. The X and Y axis units are determined by
these controls along with cursor control and related cursor functions.

Subsection 3.4.5 describes plotter operation. These controls are used for both analog and digital plotters.
Digital plotter operation requires the 1/0 option.

Subsection 3.4.6 describes the front-panel recall and storage feature.
Subsection 3.4.7 describes the display identification and text entry feature.
Subsection 3.4.8 describes the special features provided with your SD375. These are: the programs

‘“‘master list’’, the internally generated test signal, the MARK feature, the system reset function and I/0
execute.
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3.2 AN INTRODUCTION TO THE FRONT PANEL

The SD375 is equipped with a touch control front panel. Other than the four small knobs just to the right
of the display, the two INPUT BNC connectors and the PWR Pushbutton/Indicator, there are no lever
switches, protruding pushbuttons or rotary switches on the front panel.

When a front-panel touch control is pressed, the instrument will respond with an audio feedback signal
(a subtle “‘beep’’) and if the touch control has an LED indicator in the upper left-hand corner, the LED
will light confirming selection of the touch control you just pressed. Keep in mind that this is just an
outline as some of the touch controls don’t have LED indicators, some of the touch controls are locked
out during certain functions and may or may not respond with an audio feedback signal during these
conditions and some of the LED indictors indicate a ‘‘toggle’’ condition. These variations will be covered
in the detailed description of the front panel.

3.2.1 Front Panel Qutline
Figure 3-1 shows the front panel separated into numbered groups. A brief outline of the numbered

groups is also included. This outline is not intended to be a ‘‘button pushing’’ guide; rather it is provided
to give the first-time user a general overview of the front panel of the instrument.

SPECTRAL DYNAMICS SD375 DYNAMIC ANALYZER O Scientific - Atlanvta

Figure 3-1. SD375 Front Panel Separated into Groups.
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Group 1

DISPLAY controls. They determine:

DISPLAY

0 . 0 a. The source of the display

c RT M1 M2

1. RT (Real Time)

.DUAL w

Sty Y NS

SINGLE] | LOWER

Y

:

2. Ml (Averager Memory)

3. M2 (Storage Memory)
b. The type of display

1. Dual Trace

2. Single Trace, i.e., Upper trace only (Single trace, CH

PLOTTER

A), Lower trace only (Single trace, CH B).

T T
@GAIN RESET | START| sTOP

UPPER 1 1
TRACE

Group 2

I
@o#ssr .CAL : oo 1 FS . . .
L ! Controls for operating an analog or digital plotter. Digital plotter

operation requires the I/0 (-3) Option.

Y ® OVLD
* A Group 3
.Loe v Controls for display distribution. LIN or LOG on both the X and Y
axis, GAIN (70 dB in 10 dB steps on the Y axis; 80 dB in 10 dB steps
x for gain displays such as transfer function and ratio), and expansion
P —— .
. Te (X2 and X4) on the X axis.
un | x2
® ; 7
—

FUNCTION

Group 4

The column of touch controls on the left side of this group controls
the five primary functions performed by the SD375 (SPECT, TF,
POWER, TIME and STAT). Each of these functions is accompanied
by a menu that lists the available subfunctions associated with each
primary function. The SEL UP/DOWN and MENU controls are for
menu manupulation. The LIST control is used for the CURSOR
group MARK listing and the SPECTRUM group OCTAVE listing.

i
OOODO

|
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Group 5

) "
Controls for the TRANSLATOR (-1) Option. )
CF ’
SET
C TS
ZOoOoM
GAIN
e
AVERAGE (M1)
Group 6 [ F s e ]
LIN START “" : MAX
Controls for the data averaging and memory storage process. e~ A~ ([ ~ ‘:'o --
exro | | stor v, T
il et N =
PEAK ERASE -1 TARUT”:
XFER
SPECTRUM
Group 7 [ | : ]
|13 : 11 = NB
Controls for enabling or disabling the OCTAVE (-2) Option. n n
X Y
)
Group 8 SRR —
HZ v
Controls for determining the type of X and Y axis display units. s I Caat-
KCPM a8
® c ® 4
ORDER (28]
® G|
P3O
S
Group 9 ' CURSOR
H
Controls for positioning the cursor and performing a large amount <;s:l E :>
. __packseace |  seace” |
of cursor related functions. The ZERO and ROTATE controls use 7 [T .
the cursor to manipulate Time Domain data in the input memories. norm | |umnc | ax | |meser
o™ 7| o~ t:' e[~ 7
AP ZERO 'ROTATE UPPER
Sl I O
ADRS mark | g LOWER
- . —
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1o sYS
EXEC RESET
P
3 7| jo Y
cH CcH
A []

* PLTR
THS DELAY fapda
e wlle o SLINE ¢

Group 10

1/0 EXEC - See the 170 (-3) Option Manual. SYS RESET - Memory
Flush.

Group 11

Controls for entering and enabling important numerical values used
in acquisition/analysis and display of signal data.

Group 12

Controls for customizing annotation on user’s display and hard
copy. IDENT is for assigning specific identification numbers to a
particular display. TEXT is a special text entry feature for changing
or adding annotation to any display or menu.

Group 13

This control is used for storing and recalling complete front-panel
configurations.

Group 14

This control is used for accessing nine different programs available to
the user.
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Group 15

—
This group is referred to as the ‘‘keypad.”’ It’s used for assigning, @ @ @
entering and clearing values for group 11, entering numerical values

and assigning line numbers for the text entry feature and for menu @ @ @
selection. @ @ @
Group 16

Controls for selecting the input level for each channel and the

frequency/analysis range for both channels.
CH A CHA&B

cHB
. N p r__j
ovio @ ) 2 ovib e

Group 17

Controls for selection of one of four FFT weighting functions. - - o

Group 18 [. I —T J

Front-end group for selecting: coupling (ac or dc), internally
generated test signal and the AUTO TRIG function associated with
the transient capture function.
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3.3 GETTING STARTED

This part of Section III tells you proper power-on procedures and what you are supposed to see once
you’ve turned the instrument on.

3.3.1 Power-On Procedures

The first thing you want to do is to check the area of the rear panel where the power cord is to be con-
nected and refer to Figure 3-2.

Figure 3-2. Rear-panel Power Group Showing the Location of the
Transformer Slide Switches, Fuse Holder and Power Cord
Connection.

Check the fuse holder and make sure the proper fuse is installed (you want to do this with the power cord

disconnected). Check the transformer slide switches (the switches labeled S1 and S2) and make sure that
the proper line voltage is selected. Both switches must be either in the 115 Vac or the 230 Vac position.
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CAUTION

Before turning the SD375 on, make sure there is
at least 1-3/4 inches of open space above the top
cover and at least 4 inches of open space behind
the rear-panel fans for proper cooling. Never
place anything on top of the instrument.

Plug the female end of the power cord into J1. Don’t plug the other end in just yet. Refer to Figure 3-3
and the front panel of the SD375 and make sure that the words NOT ON both appear on the front-panel
PWR pushbutton/indicator. Plug the other end of the power cord into the power source. Press the PWR
pushbutton/indicator until only the word ON can be read and the pushbutton lights.

MR
NOT

IS
[ ON

Figure 3-3. Front-panel PWR Pushbutton/Indicator Showing Both the
On and Not On (Off) Positions.

At this point you’re probably looking at the front panel of the SD375 and wondering what indications, if
any, show that the instrument is operating properly. Since the SD375 has a touch control front panel,
there is no preset group of mechanical switch positions already established prior to power-on. What hap-
pens is this. When power is first applied, the front-panel configuration will be the same configuration
that existed just before the last power-down. There is, however, a front-panel default configuration that
you can use as a reference or starting point. The configuration is called ‘‘Panel Zero Recall”’ and this is
how you get it.

PARAMETERS

r ~N

Press PANEL first °,:* ""? K

I!mn.

-

e vl = ® ¢
MV/EU UN PRGM

I N e f
TR
™% | JoeLay RATE

o v||e [} ouNT o

Next press ‘“Zero’’ 2 = s

Finally, press RCL o AﬁGJ . @ @

OO0
OOOO
OOOO

You have just performed a ‘‘Panel Zero Recall’’ (providing, of course, the instrument is turned on). The
front-panel configuration and display will appear as shown in Figures 3-4 and 3-5.
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DISPLAY

AAAAAAAAAA

ElCionn

Figure 3-4. Touch Control LEDs With This Indication -®-
Should Be Lit After A ‘‘Panel Zero Recall.”

908 _WIG H A 1.8 V RMS

LOG_A NB G
[o):]
-06

LOG B RT B 1.8 V RMS

a

D8
—GB%

"] LIN X HZ 10200

X 25 HZ YCA) -088.1 Y| -884.9 [z]:]

Figure 3-5. This Is What the Display Will Look Like (Without
Input Data) After a ‘‘Panel Zero Recall.”
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If you’ve applied power to the instrument and everything seems to be operating properly, but you’re not
getting anything on the display, there’s a good chance the contrast control has been turned all the way
down. The contrast control (Figure 3-6) is located just to the right of the crt and is one of only four knobs
on the front panel. The contrast control (the knob with the letter ‘“C’’ just to its right) controls the inten-
sity of the entire display. The grid control (again, Figure 3-6) is located just below the contrast control
and controls the intensity of the grid only. If necessary, adjust these controls until the display intensity is
to your satisfaction.

(( e /CONTRAST
Az:': av:»\ ijaﬁ j—zufﬁ uicwu :7148 aise v - ;'_S:L?_j_ —— CONTROL
W,L:;,v. — ,_‘, e l N . . s ®f— AT M m2
;:-3 A .:xi’u ‘N ,J A ‘ A - o -_rm — GRID
L \ === J CONTROL

Figure 3-6. Contrast and Grid Controls.
3.4 DESCRIPTION OF THE FRONT PANEL TOUCH CONTROLS

The SD375 is a menu and display oriented instrument. Although most parameters can be selected directly
from the front panel, the primary functions and various programs require access via the menu listings. In
addition, all selected functions and display parameters such as type of display, frequency range, number
of averages, input levels, sensitivities, etc. appear on the crt.

While operating the instrument, you will find that some controls are automatically locked out in certain
modes of operation. This is to guard against erroneous or useless data. For example, when displaying an
input time waveform, it is not possible to select a log amplitude display. Similarly, when averaging is in
progress, such as spectrum or transfer function averaging, certain controls such as frequency range, input
sensitivity and weighting are locked out and cannot be manipulated until the averaging process has been
terminated and erased.
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3.4.1 Primary Functions —— The FUNCTION and SPECTRUM Group Touch Controls

FUNCTION

®
TIME
SPECTRUM
® % T ]
STAT J 1/3 { 1”1 l NB
1 1

,These are the controls for the five primary functions (six including the octave option) performed by the
SD375. Each function (SPECT, TF, POWER, TIME, STAT, Octave; Octave refers to the 1/3 and 1/1
touch controls in the SPECTRUM group) has a corresponding menu. Each menu contains a list of opera-
tions directly related to each primary function. For example, if you press SPECT and then MENU, the
SPECTRUM MENU will appear, as shown in Figure 3-7, on the display.

3.4.1.1 Using the Primary Function Menus

When a particular primary function touch control is pressed, a LED, located in the upper left-hand
corner of the selected touch control will light. When you press MENU, the menu displayed will be the
menu that corresponds to the primary function touch control that has its LED lit. For example, if you are
displaying the SPECTRUM MENU, the LED on the SPECT touch control will be lit. The Octave touch
controls do not have LED indicators. Therefore, if none of the primary function touch control LEDs are
lit, (SPECT, TF, POWER, TIME, STAT) then the instrument is either turned off or it’s in one of the Oc-
tave modes. To exit the Octave mode, press the SPECTRUM group NB touch control. The instrument
will default to SPECT.

Refer to Figure 3-7 and note that there is an asterisk next to one of the menu items on each menu. The
asterisk indicates which menu item is to be displayed when the OPER touch control is pressed. Pressing
the OPER touch control is the way you exit the menu mode.

The SEL UP/DOWN touch controls are used to position the asterisk next to the desired menu selection.
However, there are two alternate methods of menu selection you can use. The first method is to press the
SEL UP/DOWN touch controls without displaying the menu. The display will change according to the
corresponding item on the menu. For example: If selection 1 on the SPECTRUM MENU (SPECT
A & B) is being displayed, pressing the SEL DOWN touch control once (without displaying the menu)
will change the display to selection 2 (GAA & GBB). This is true for all the FUNCTION group menus
shown in Figure 3-7. The other method can be convenient if, for instance, you are at SPECTRUM
MENU selection 13 and you want to go back to selection 1. Instead of pressing the SEL UP touch control
twelve times, you can go to the numbered ‘‘keypad’’ in the PARAMETERS group, press 1 and then press
ENT. The asterisk will go directly to selection 1. This method of selection can be used only when dis-
playing a menu.
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OCTAVE 8-A
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. S
nMe Y
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PRIMARY FUNCTION MENUS
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PRESS ENT, THEN PRESS QOPER TO DISPLAY YDUR SELECYION

Figure 3-7. Using the Primary Function Menus.
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3.4.1.2 A Description of the Primary Function Menus

In order to give you a comprehensive description of the primary functions and each primary function
menu item, the formula for the calculations performed by each function and each menu item is included
with the description. While it’s not required to have a complete knowledge of the mathematics performed
by the SD375, the formula provided with the description can be used for comparison purposes to give you
an idea as to what each menu item means in relation to the basic operation performed by each primary
function.

Figure 3-8 is quite extensive as it contains an example of each item from each menu. The sample displays
shown in Figure 3-8 are typical for each menu selection, but not the only way to display each selection.
There are three types of display grids that you will encounter on the SD375 display: single, dual and
scroll-dual. While the outside dimensions of these three types of grids will remain constant, grid scaling,
the number of grid lines, etc., will change according to the type of X and Y axis units selected (HZ,
KCPM, ORDERS, V, dB, EU, PSD) and the display scaling selected (LIN X or LIN Y, LOG X or LOG
Y). A single trace display of either the upper or lower trace of a dual dispaly can also be selected. Single
trace display examples of either the upper or lower trace of each dual display are also shown in Figure 3-8.
Note that, regardless of the type of dual display selected (dual or scroll-dual), the single trace display of
either the upper or lower trace will always have the same outside dimensions. An example of this is
SPECTRUM MENU selection 12 shown in Figure 3-8. While the dual trace is the scroll-dual type,
displaying the upper trace only provides outside grid dimensions that are the same as all the single trace
displays.

3.4.1.3 Calculations

The SD375 deals with frequency domain information via an FFT on time domain samples taken. You
need to know what quantities are actually dealt with by the SD375.

The pure fourier transform for a sample would be:

Flat)] = A(jw)

F[b(t)] = B(jw)

A (jw) and B(jw) are complex numbers that could be expressed in real and imaginary parts so that for any
particular ““cell’’ (which corresponds to the w or radian frequency value: the value of w being 2nf),

A(jw) = a + jb

B(jw) = ¢ + jd
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A complete display of a spectrum would require a 3-dimensional display with a real axis (a or b), an
imaginary axis (c or d) and an w or frequency axis. Normal spectrum display, however, displays the |A |
or | B| (magnitude) where:

|A| =V a + b hence |Aj]2 = a2+ b2

|B| =V ¢ + d2 |B|2 = c? + d?

The SD375, internally, handles the data in mag2. These are the ‘‘power’’ data, and are the quantities:

aAA = 32 + b2
—G—BB = 02 + d2
The phase relationship between A and B is an important consideration, and must be preserved. Hence,

the SD375 also works with a quantity called ‘‘cross spectrum.”” The value of cross spectrum can be seen
by attempting the complex number calculation of transfer function.

B(jw) ¢+ jd
A(jwu) a+jb

H(jw) =

By resolving the imaginary component out of the denominator (the imaginary component is the symbol
“j>*, the \/ -1 complex number operator that allows the inclusion of the phase relationship in the
transform) of the transfer function calculation using the complex conjugate of the denominator:

c+jd c+jd a-jb (ac + bd) + jad — bc)
a+jb a+jp a-jb a2 + b2

We find that the denominator is obviously Gaa. The numerator is the cross spectrum, or Gga. The
SD375 stores Gpp in rectangular coordinates (real and imaginary) where:

ac + bd = —G.BA REAL = (EO—)

j(ad - bc)= Gga mac = (QUAD)
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When you display transfer function and phase, you are displaying the magnitude of the transfer function
with the phase in the upper-scroll display. The following formulae show how this is achieved:

TF = Goa _ Geanea + | Geamag
Gaa Gaa

hence phase

¢ = tan-1 (E_EA IMAG)

BA REAL
G. 2 G, 2
TR = /( BA REAL) + (Cea IMAG)
and ‘ ITFI Gaa Gaa

One important factor must be noted in these formulae. When dealing with transfer function, power or
correlatlon the SD375 is always displaying the average memory data. The average quantity is denoted by:
GAA, GBB, GBA REAL> GBA iMAaG- Each quantity is averaged separately, then the functions to be
displayed are calculated from these averaged quantities.
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The Phenomenon of ‘“‘Coherence’’ (y2)

Suppose we were measuring a band-pass filter whose transfer function was:

TF ¢ B/A NB G 1808 WIGH AS.2,B1l.@eV
1 N ——.t
DEG <
s
—
-1
TF LOG B/A EXPO N 5

22 LIN X HZ 12822
X 5975 HZ ¢ -157.8 DEG TF -287.8 a ]

Example of Band Pass Filter Transfer Function

Any number of A-B frequency domain ‘‘pictures’’ represent data that could result in that TF. For exam-
ple, the following spectra result in such a TF.

LOG GAA NB G 1808 WIG H A S.8V RMS
-a1 T
1 l

08 } 7 NN
AT ATAAN SR
- ! Y -
LOG GBB EXPO N S 8 1.8 V RMS
-214
N
A 1\ v[\ i
08 Vl TN \
I \ AJ]
o T T T
[ - \/

es LIN X HZ 12928
% 5875 HZ YA -242.8 Y@ -§35.8 o8

Examples of Frequency Domain Pictures
All that is required is that |Gpa|/Gaa have that form.

However, if we were to input to our specimen a single frequency, we would get the TF as shown in the
following sketch.
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O e ven oo e e e e e - -,

-70 — HZ

O e o s s - - - S,

-70 —HZ
O oom o e - . G G D AL
-10
-20 ~
-30
' \N ¢
\

-60 A

-70 = HZ

Example of Single Frequency TF

The reason the TF curve takes this form is that the ‘‘data’’ in all the frequencies other than the excitation
frequency is the (more than 70 dB down) ‘‘noise base’’ of the SD375. In other words, the only signal pre-
sent at those frequencies is totally random very low level environmental noise.

Effectively, the TF measured at those frequencies is ‘‘noise base” divided by ‘‘noise base’’. If we
displayed the phase relationship, as well, we would observe a noisy phase relationship at those frequen-
cies. That occurs because there is no consistent phase relationship to measure.

The -20 dB TF measured at these frequencies is, in fact, not a valid measurement. If we input random
noise of some energy to A, the output B will also be random noise. But the relationship between A and B
will be consistent, if the specimen has a consistent transfer function. The ‘‘noisy’’ phase and invalid gain
shows up when there is no consistent relationship between A and B. Coherence is a measurement of this.

The quantity Gpa is averaged separately from Gaa and Ggp. Gaa and Ggp are the mag2 of A and B
spectra. Gpa is a signed quantity. A series of random, unrelated values averaged as mag2 will result in a
much larger quantity than a series of random values averaged as signed quantities. This will happen
because the random phase relationship will produce both positive and negative values which will
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cancel each other out. If the relationship is ““totally’’ random, the result will be very close to zero, when
compared to the values averaged as mag2. If a consistent relationship does exist, the phase will be consis-
tent, yielding no ‘‘positive on this pass, negative on the next’’ to cancel.

Hence, if we render Gpp to a form compatible with Gaa and Ggp, the ratio between the two should be a
value from O to 1 indicating the validity, or ‘‘coherence’’ of the values averaged.

NOTE

There is always a relationship between A and B.
Coherence tells you whether or not that relation-
ship is a characteristic of the specimen or the
random universe we live in.

We calculate coherence via:
| Ggal?

V2= ——
GAA GBB

since (ignoring the average characteristics)

Gga = |B| |AlgeaL + |Bl [Alimac
and Gaa = |A]% Ggg = |B|?

hen Geal> _ (|B| A1) _

= — 1
Gaa * Ggg |AJ2 |B|2

excepting, of course, where the A-B relationship is random, in which case Gpa 2 will approach 0 in rela-
tionship to Gaa. Ga. Thus we achieve our measurement of ‘‘coherence’’.

TF 1°2 B/A NTg G 2808 WIGH A1.8,B1.8V
1
Coherence is shown in the 2" I ! —
llpper display- The Y aXis/ B.JM - L,T»T“WWAV_T 1 4}
scaling, you’ll notice, is :
from 0 to 1. TF LOG B/A AGN S8
o8 //- ~l_
/ M
—aaT /
’h\ /[
oea
r\~& s W P e

Example of Coherence (y2)
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Table 3-1. Definitions of Functions and Symboels
All formulae will be expressed in terms of Gaa, Ggg, Ta, T, CO, QUAD and their averages.

Gaa - Mag? or Power Spectrum, Channel A
Ggp - Mag? or Power Spectrum, Channgl B

V Gaa - Spectrum, Channel A

"V GeB - Spectrum, Channel B
Ta - Time Domain Data, Channel A

Tg - Time Domain Data, Channel B
EBA - Cross Spectrum
CO - GBa REAL
QUAD - Gga IMAG
_, ¢ - Phase angle of FFT
F [ 1 - Inverse FFT
y? - Coherence
(M1) - Contents of Memory 1 (Averager Memory)
(M2) - Contents of Memory 2 (Storage Memory)
(SYNC) - FFT of Time Averaged Data
(ZOOM) - Translated data (the ‘“-1°’ Option)

Any quantities with an ‘‘overbar’’ are averaged quantities. For example, Gaa = Average of Gaa,
Gpa = Average of Gga = CO + jQUAD (CO and QUAD are averaged separately), To = Averaged
Time Domain data Channel A, etc.

Keep in mind that the formulae shown with the examples in Figure 3-8 are simplified representations of
the complex calculations performed by the SD375. For example, SPECTRUM MENU selection 6,
SPECT B + A is not straight-forward addition. What actually takes place is a calculation in the form of

\VA? + B, e.g., 3 + 4 = 5 or more precisely /32 + 42 = \/9 + 16 = /25 = 5.
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SPECTRUM MENU
1. SPECT A & B ggzlgul:lnz;gnitude of CHA & CHB

LtOG A NB G P08 WIG H A 1P.2 V RMS o LOG A NB G 208 WIG H A 1.8 V RIMS
o]
IR |
-os |
HLDGB RT B 2.8 V RMS o8
1K
I
m Ll
-gea
'“ﬂ“ 1
a9 LIN X HZ 10089 28 LIN X HZ 10289
X« 268 HZ YA -@37.8 Y@ -823.5 o8 Xs 2609 HZ Y<AY -B37.0 o] RT
DUAL TRACE SINGLE TRACE CH A
FURMULA DATA TYPE
UPPER LOWER UPPER LOWER
VGAA vGBB SPECT SPECT
P 2 2
2. GAA & GBB (CI(;v;;e)r spectrum (A2 & B2) of CH A &
LOG GAA N8 G B0 NTG H A 19.8 V RMS LOG GBS N8 G 208 WIG H B 2.8 V RMS
m o
1 - '
_gel [ 1 U N |
LOG GB8 RT . B 2.8 V RMS o8
of l l
o8
-@62) H
i ¥ |
-] LIN X HZ 10028 28 LIN X HZ 18000
X 2602 HZ YCA) -—PA7.8 Y(B) -@24.4 o8 X 29285 HZ Y -958.7 [2):] RT
OUAL TRACE SINGLE TRACE CH B
FORMULA DATA TYPE
UPPER LOWER UPPER LOWER
GAA GBB POWER POWER

Figure 3-8. Sample Displays of Each of the Primary
Function Menu Items
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SPECTRUM MENU <(CONTINUED)

3. RATIO

(Transmissibility display of B/A or A/B)

LOG B/A NB G ©9DB WIG H A 10.8,B2.8V

3

" AT T

-01g

]
iy
oa LIN X Wz

12088
Xs 2925 HZ YR -892.3 ;-] AVG N 59

SINGLE TRACE ONLY
FORMULA DATA TYPE
VGBB GAIN

VGAA

2. GBB — GAA

(Power spectrum difference, i.e., B2 - A2)

LOG GBB-GAA N8B G 908 WIGH A 29,0 19.8V

De
- -
P v
o6 g
(-] LIN X HZ 10820
Xy 2825 HZ YD -B41.7 [5]-] . AVG N 58
SINGLE TRACE ONLY
FORMULA DATA TYPE
GBB-GAA POWER

4. SPECT B-A

(RMS spectrum difference, i.e. |/ B2 - A2)

LOG B-A NB G ©8DB WIGH A2.8,818.8YV

a

EEERS

Db ¢
et
. )
BBB[,
-] LIN X HZ 10898
Xs 2025 HZ YD) -p4a8.6 D8 AVG N S0
SINGLE TRACE ONLY
FORMULA DATA TYPE
VGBB-GAA SPECT

6. S
(RMSF:EchTn suE,-'i..é VB2 + A2

LOG A+B NB G @DB NWNTG H A 10.8 ,8 2.8 V

- IM | ,

-a6a_
X 0025 HZ Y —Iéég.: Dgz RT 10000
SINGLE TRACE ONLY
FORMULA DATA TYPE
VGBB+GAA SPECT

Figure 3-8. Sample Displays of Each of the Primary
Function Menu Items (Continued)



SPECTRUM MENU <(CONTINUED)
7. GBB + GAA (Power spectrum sum, i.e., B2 + A2)

LOG GAA+GBB Ng G @08 _WIGH A 18.8 ,8 2.8V

os

-e6a 1
X mzs HZ Y <SS —é:; D:z RT 10008
SINGLE TRACE ONLY
FORMULA DATA TYPE
GBB+GAA POWER

8. SPECT A & ZOUM A gflilgu(l)tfa%eﬁuz)baseband & zoom spec-

LDG A NB C B8DB NIGH A 18.8 V RMS LOG A Z1@ G O DB WIGH A 18.2 V RMS
a a
[».:]
L] L
l N
. R
a9 LIN X HZ 12029 08
LOG A Z18 G [-0:) RT
[
- Wiz
_ Lk
LM |
4825 LIN X HZ 5125 4825 LIN X HZ 5125
%o 4878 HZ YCAY —-P41.2 o8 Xe 4075.88 HZ Y -PS8. t [a]:] RT
DUAL TRACE SINGLE TRACE LOWER (ZOOM)
FORMULA DATA TYPE
UPPER LOWER UPPER LOWER
GAA VGAA (ZOOM) SPECT SPECT

Figure 3-8. Sample Displays of Each of the Primary
Function Menu Items (Continued)
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SPECTRUM MENU <(CONTINUED>
g. SPECT B & Z0OO M B gilﬂu(l)tfage}(;u;) baseband & zoom spec-

LOG B NB GC P0DB WIGH B 2.8 V RMS
[s.:] HA
1 - V
R I 1 (T
se LIN X HZ 12808
LOG B 218 G aD8 RT
. B
De n e
T ey
T ] I
4825 LIN X HZ 5125
Xo 4675.80 HZ Y(Z> -848.5 oB
DUAL TRACE
FORMULA
UPPER LOWER
VGBB VGBE (Z0OM)

LOG B NB G @ DB WIGH B 2.8V RMS

| !

0] LIN X HZ 10008
Xi 4875 HZ Y\ -@34.1 o] RT

SINGLE TRACE UPPER
DATA TYPE

UPPER LOWER
SPECT SPECT

(Synch trum of CHA & CHB
1 Z SYNC SP ECT A & B ret",erenl;zl(llotl:)s:&ii;:l trigger)

SY:C LOG A NB G BDB WTGC H A 1B.B V RMS
oe
1
-oed 1
SYNC LOG 8 RT B 2.8 V RMS
. |
o8 +
¥
*“F%#¥ i R
-] LIN X HZ 18008
Xs 4875 HZ Y(A) ~@51.8 Y(B) -243.P oB
DUAL TRACE
FORMULA
UPPER LOWER

VGAA (SYNC)  VGBB (SYNC)

SYNC__ LOG A N8B G ©DB WTIGH A 18.8 V RMS

[0.:]
i
l T
—o0d] |
ed LIN X HZ 12920
X2 487S HZ YA -@58. 2 DB RT
NOTE SINGLE TRACE CH A

Gxx (Sync) is an DATA TYPE

e.g., frequency

picture of time SPECT
averaged signal

data.

SPECT

Figure 3-8. Sample Displays of Each of the Primary
Function Menu Items (Continued)
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SPECTRUM MENU (CONTINUED>

11
f;NC $ A NB G [<[o]:] HTG' HI A 18, BI,B 2.8V
osG i
T
-18| UL
SYNE LOG A RT
D8
' L
-p8 r
T Tt
-] LIN X HZ 19020
Xs 4600 HZ ¢ 2.8 DEG -@57.3 [8]:]
SCROLL-DUAL
FORMUL.A
UPPER LOWER
$REF~$A  VGAA (SYNC)
12 SYNC SPECT B/A
SYNC ¢ B/A NB G P0B WIG H A 12.8 ,B2.8V
T =
T
-16
SYNC LOG B/A RT
2E1}
y/v
2E-1 // = l
2E~ v

LIN X HZ 19088
¢ -266.6 DEG 8. 47E~1 V/V

SCROLL-DUAL

FORMULA

UPPER LOWER

$B-$A JGBB (SYNC)
JGAA (SYNC)

SYNC SPECT A & ‘b (Spectrum A & phase)

SYNC__ LOG A N8B G BDB_WIG H A 108.8 ,8 2.0V
o8
{
-ped ’
NI
o0 LIN X HZ 12080

X 4600 HZ -@57.3 DB RT

SCROLL-DUAL LOWER TRACE
DATA TYPE

UPPER LOWER
DEGREES SPECT

(Synchronous spectrum ratio & phase —
“SYNC TF”’)

& &

SINC$B/A N8 G Q0B WIGH A10.8,82.8Y

T LA e

\ HH-E

DEG N

N

-1 S . ] 1 S D

LIN X HZ
¢ -@86.8  DEG RT

SCROLL-DUAL UPPER TRACE
DATA TYPE

UPPER LOWER
DEGREES SPECT

20
X» 4602 HZ

Figure 3-8. Sample Displays of Each of the Primary
Function Menu Items (Continued)

3-24



SPECTRUM MENU <(CONTINUED)>
13 EQUALIZED RATIO 1(\flii)/ml\'ll)ze;lsating a ratio with a reference ratio, i.e.,

EQR) LOG B/A NB G -1908 NTG H A 10.8 ,B 12.8 V
Sg2
,// SN
/ ™
v/v M
By
sE-A
ea LIN X HZ 12028
Xy 250 HZ EORRY S.8BE-1 V/V PEAK
SINGLE TRACE ONLY
FORMULA DATA TYPE
J/GBB (M2) //GAA (M2) GAIN
JGBB (M1) //EAR (M1)

Figure 3-8. Sample Displays of Each of the Primary
Function Menu Items (Continued)
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1

1

-1

2E3

\ 24

TF & B/A NB G -1808 WIG H A 2.8 ,8 1B.8 V TF ¢ B/A NB G -18DB _WTGH A 2.8, 18.8 V
—1 1

RasP=esEESE <

TRANSFER FUNCTION MENU

- TF & 4’ (Transfer function gain of B/A & phase)

TF _LOG B/A AVG N 58

" . m"lf v

= \\ i i f
N ] /
D —
2t-1 —IJ / /
e LIN X HZ 12200 e . LIN X HZ 12880
Yo 2923 HZ ¢ -260.1 DEG TF 1.32 vy Y 20258 HZ ¢ -000. 1 DECG AVG N Sa
SCROLL-DUAL SCROLL-DUAL UPPER TRACE
FORMULA DATA TYPE
UPPER LOWER UPPER LOWER
any! (GOAD \/co2+ auAD® DEGREES GAIN
CO GAA
~ T fer f i i f B/A
2. TF & Y 2 £o;1::-‘esme::) unction gain o &
TFlf‘ZrB A * G -1808 WIG H A2.2,810.8 V 2E;F LOG B/A NB G ~1808 WIGH A 2.8,8 t8.8 Y
12

TF LOG B/A AVG N 38

2€3

It

<L \

\ 744

e N
= \‘ il \ e
\ 1 \‘__,
i-\&-—
2e-1 26-1
on LIN X HZ 10028 22 LIN X HZ 19000
Xs 2950 HZ Y2 1.p28 TF 1.38 /v Xe 2958 HZ TF 1.38 \'74 4 AVG N 58
SCROLL-DUAL SCROLL-DUAL LOWER TRACE
FORMULA DATA TYPE
UPPER LOWER UPPER LOWER
02+ QUAD? \/E0%+ QUAD? UNITY GAIN
GAA X GBB GAA

Figure 3-8. Sample Displays of Each of the Primary
Function Menu Items (Continued)
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3.

TF B/A REAL
1

TRANSFER FUNCTION MENU <(CONTINUED)
TF RE AND I M (Transfer function real & imaginary)

NB G 42 DB WIGH A 20.8,8 28.8 V TF B/A_1IMAG NB G 49 DB WIGH A?20.8,820.9YV

1

\ 744

AN\ /]

\Z4) / \
ITF 8/A IMAG AVGN S8 e \ /7 Py
vy /\\
] ~
o0 LIN X Hz 19008 o0 LIN X HZ 10008
% 725 HZ YRE) 2.876-3 Y(IM -3.826-3 V/V X 728 HZ  YUW -3.628-3 V/V AVG N so
DUAL TRACE SINGLE TRACE LOWER -
FORMULA DATA TYPE
UPPER LOWER UPPER : LOWER
CD QUAD GAIN GAIN
GAA GAA

TF CD / QD (Nyquist display of TF real vs. imaginary)

C0/Q0 B/A N8 G 4008 WIGH A 28.8 ,B20.8V
QUAI '
{
i
AVG N 5@ ] co 1
Xe 728 HZ Y(RE) 2.87E-3 Y(IM) -3.826-3 V/V
SINGLE TRACE ONLY
FORMULA DATA TYPE
X AXIS Y AXIS GAIN
CO QUAD
CAA GAA

Figure 3-8. Sample Displays of Each of the Primary
Function Menu Items (Continued)
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TRANSFER FUNCTION MENU (CONTINUEDD

Figure 3-8. Sample Displays of Each of the Primary

Function Menu Items (Continued)

3-28

(Compensating a TF & phase measure-
5. EQUAL I ZED TF 8- ¢ ment with refe%ence TF & phase data, i.e.,
M1/M2)

EQR)_é B/A NB G -28D0B WIGC H A 18.8 ,8 2.8 V EQR) ¢ B/A NB G -2008B WTG H A 18.8 ,8 2.8 V

109 1 —— 109

DEG 1 \\‘ L \

B} —— \ ~~]
EQCR) TF LIN B/A AVG N 58 \

1E3 fr \
v /1/“‘\
/ AN
- \ AN

° [t -1

Xs agzs H2 ¢ —Dls-;t‘sx tEngF 2.84 ‘:,380 X 'gzs HZ ¢ - LI.N lx DEgz AVG rll ]

SCROLL-DUAL SCROLL-DUAL UPPER TRACE
FORMULA
UPPER LOWER
! <@Ez> o <£-;H_;1> /o3 + auReS fomn
- 2
(o{s (o{0]] \/Eﬁl + UUKD%/ GAA,
DATA TYPE
UPPER LOWER
DEGREES GAIN



POWER MENU

~
1 - COP 8: 'f 2 (Coherent Output Power & coherence)
"2 B N8 G 908 WIG H A 18.8 ,B 2.8 V CoP_LOG B NB G gD WIGC H A 10.B ,B 2.8 V
7 L
-2 I
]
a
CcoP LOG B AYG N 52

v-a J/‘Q L

i .
=d N
7 W
[ LIN X Hz 19208
Xo 1258 HZ 1°2 1.e00 CcOP 1.05E-4 V-2
SCROLL-DUAL
FORMULA
UPPER LOWER
Co%+ QUAD? CO2+ QUAD®
GAA X GBB GAA

SE-8__ /

!

)
X 10020 HZ

SCROLL-DUAL LOWER TRACE
DATA TYPE

UPPER LOWER
UNITY POWER

HZ

LIN X 19988
COP 2.21E-7 V-2 AVG N S@

2. CUP & GBB (Coherent Output Power & Total Power)

LOG_GB8 NB G ©@DB WIGH A 18.8,B 2.8V

coP LDG B AVG N 32

ey

A
L/ -
LIN X HzZ 19800
GBB 1. BPE-7

(L]
Y 192098 HZ COP 1.S4E-7 V-2

NOTE

COP_LOG B NB G P0B WIGH A18.8,B20V

ANEELS
wd ™,
i T,

LIN X HZ 10089
COP 1.S4E-7 V-2 AVG N 50

28
X 10008 HZ

DUAL TRACE COP = Ggp (out- SINGLE TRACE LOWER
FORMULA put power) times DATA TYPE
2
y4 (coherence),
UPPER 2L0WER > e.g., that part of UPPER LOWER
GBB CO0<+ QUAD output power ac- POWER POWER
CAA tually generated by

input power.

Figure 3-8. Sample Displays of Each of the Primary
Function Menu Items (Continued)
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3.

GAA

POWER MENU (CONTINUED)

& GBB (Averaged Power Spectrum (A2 & B2) of

CHA&CHB)

LOG GAA NB G 208 WIG H A 19.0 V RMS
1E2
v -
el
1E~-. I
LOG GBE® AVG N 52 8 2.8 V RMS
5
v-2 ] - o,
ya ~
=17 -
-] LIN X HZ 100800
X 12000 HZ Y (A 1. 324 Y@ 2.19E-7 Vv-2
DUAL TRACE
FORMULA
UPPER LOWER
CAK cBB

4.

GBB

- GAA

(Averaged Power Spectrum difference,

i.e., B2 - A2)

LOG GBB-GAA NB G

0B WIC H A S.@e,8 12.8YV

1E2

v-2 “L
\"\-uw
%mm
1€~
% l::ﬂl WZ Y@ %1 232-4 v’g AVG NoSe
SINGLE TRACE ONLY
FORMULA DATA TYPE
GBB - GAA POWER

LOG GAA NB G 9208 WIGH A 18.8 V RMS

1E2

'\«Mw

iy

1E-

o LIN X HZ 18000
Xs {2020 HZ YCA) 1.326-4 V-2 AVG N S8

SINGLE TRACE CH A
DATA TYPE

UPPER LOWER
POWER POWER

3. GBB + GAA

(Averaged Power Spectrum sum, i.e.,
B2 + A2) .

LOG GBB+GAA N8 G 208 ¥WIG H A S.2,B 18.8 V
e — =

1€£2

v-2 MUM

MMW

or LIN X HZ 12828
X 10002 HZ Y(S) 1.41E-4 V-2 AVG N 58

SINGLE TRACE ONLY
FORMULA DATA TYPE

GBB + GAA POWER

Figure 3-8. Sample Displays of Each of the Primary
Function Menu Items (Continued)



POWER MENU <(CONTINUED>

s

6. GBA & 4) (Cross Spectrum & phase)
¢ GBA NB G PDB WG H A S5.9,89 1.8 V ¢ GBA NB G 3908 ¥IGH AZ2.06,8 1.8 V
DéG 74”’f !
-184
L.0G. GBA AVG N 50
SE1 oG /
v-2 el faron /
//7 M. /
SE- e
¥ L LV L~
(-] LIN X H2 19299 (-] LIN X HZ 10000
Xo 10298 HZ é -130.8 DEG 6. 28E-8 V-2 X 4009 HZ ¢ 1p8.8 DEG AYG N 52
SCROLL-DUAL SCROLL-DUAL. UPPER TRACE
FORMULA DATA TYPE
UPPER LOWER UPPER LOWER
AN ! VCO2+ QUADR DEGREES POWER
CD
7. GBA RE AND I M (Cross Spectrum real & imaginary)
GBA REAL NB G 32 DB YWIGH AZ2.8,8 1.8V GBA_IMAG NB C 30 DBWIGH A2.08,D 120.8 YV
2E-3 /b 2e-4
v-2 v\
2 / \'————
v-2
NS
GBA IMAG AVG N %2
L |/
v-2
- W
o W
-] LIN X HZ 19989 28 LIN X HZ 1
¥Xi 4900 HZ Y(RE) -5.44E-4 YIM) 1.83€E-3 V-2 Yo 4000 HZ YCIM)  1.83€-3 V-2 AVG N
OUAL TRACE SINGLE TRACE LOWER
FORMULA DATA TYPE
UPPER LOWER UPPER LOWER
CO QUAD POWER POWER

Figure 3-8. Sample Displays of Each of the Primary
Function Menu Items (Continued)
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POWER MENU <(CONTINUED)>
8. GBA CD/ QD (Cross Spectrum real vs. imaginary)

C0/Q0 GBA NB G 3008 VIGH A2.8,810.0V

2E-

AVG N S8 ] co 2E-2
X 4908 HZ Y(RE) -8, 44E-4 Y(IM) 1.83€-3 V-2

SINGLE TRACE ONLY
FORMULA DATA TYPE
X AXIS Y AXIS POWER

(olo] QUAD

Figure 3-8. Sample Displays of Each of the Primary
Function Menu Items (Continued)
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TIME MENU

Fil d digitized ti f £
1. TIME A & B (Cll‘ltf{e& Cllglltg)e time waveform o

A 2.8 VRMS

=1
ot
1]
>
(2]

A N adA AR AL AMAIN N AR
'L NALA VLA AL VIV VT "IV

[ MSEC 8. pea

h Al A AN L AA \ .

[ MSEC .
Xe 8.338 MSEC YCA) 1.73€-1 vy -1, 11 v

DUAL TRACE
FORMULA

UPPER LOWER
TA B

2. SYNC TIME A &

SYNC TIME A G 08 A 2.9 V RMS
v A A
s AN PANAAEAIA A A BEAAA AL A
VUYEINV YV VY VIV VRV
1 vv
28 MSEC . 8. 882
SYNC TIME B RY 8 19.0 V RMS
2El
v
P \V VJV '.AV A‘IAVA MA\V

eo WSET 8.
¥ @.338 MSEC YCA) 4.BVE-1 Y@ -5.B4E-1 V
DUAL TRACE
FORMULA

UPPER LOWER
TA T8

TIME A G eoDs A 2.8 ¥V RMS

on MSEC 8. Poa
Xs B.338 MSEC YW 1.73E-1 V RT

SINGLE TRACE CH A
DATA TYPE

UPPER LOWER
TIME TIME

(Synchronous time waveform of CH A &
CH B referenced to external trigger)

SYNC__ TIME B G 908 B 19.2 V RMS
2€1
v Y AN
o W, A pl LWL
AV N I Y Y
o9 MSEC 8. 200
¥ @.338 MSEC Y@ -S,84E-1 V RT
SINGLE TRACE CH B
DATA TYPE
UPPER LOWER
TIME TIME

Figure 3-8. Sample Displays of Each of the Primary
Function Menu Items (Continued)



TIME MENU (CONTINUED)
3. TIME A & SPECT A {Simutesu ime waveform and spec

TIME A G POB WIGCH A2.8V RMS LOG A G PDB WIGH A28V RMS

S 2

o !

2E- '
il 1 IJl.l

LIN X HZ
Y@y 3. 7-2 V

ODUAL TRACE

oe
Xe 5378 HZ

FORMULA
UPPER LOWER
TA VGAA

4. TIME B & SPECT

TIME B G 808 WIGH B8 5.8V RMS
1E1
v 4 -
LY AN ,.'Am.\\,,w, A B
T\ N\,v V MW/ \\,I
L] MSEC 8. 909
LOG B RT
S
A\
SE- 1
l AL
[ LIN X HZ Seeeo
Xo 3378 HZ Yy 7.37€-2 Vv
DUAL TRACE
FORMULA
UPPER LOWER
B /GBB

LIN X HZ S0P
Y@ 3.73%-2 V RY

SINGLE TRACE LOWER
DATA TYPE

UPPER LOWER
TIME SPECT

oe
Xe 5378 Hz

(Simuitaneous time waveform and spec-
trum of CH B)

TIME B G 808 WIGR B S.8VRMS
1E1
;
: L I . i
v . g g
sJER T almlaM, Loy
B R B B e ek v g
G R A O A 1 R T
L N A R
i \ i \l
V
28 MSEC 8. 208
Xe 8.338 MSEC YWD 1.55E-1 V RT
SINGLE TRACE UPPER
DATA TYPE
UPPER LOWER
TIME SPECT

Figure 3-8. Sample Displays of Each of the Primary
Function Menu Items (Continued)



TIME MENU (CONTINUED)
5_ R A A AND RBB ((I:ql‘([)rlr;;alized Auto Correlation of CH A &

LIN RAA G 1908 A 2.9V RMS
SE-1
-102. 90 a MSEC 10. 2
LIN REB AVG N S8 B 12.8 V RMS
Se-1
h‘\. WS SUV. POV WS LAWY VNI WA v,i"-‘
-10. 8 a MSEC 18. 92
% -29.168 MSEC Y 9.0t Y® 9.87 CORR
DUAL TRACE
FORMULA
UPPER LOWER

& 1[GAA ¢~ [ce8]

B. RBA

(Normalized Cross Correlation)

LIN RBA G 1808 A2.8,B18.8YV

AN A ety

-10., 22 [ ] MSEC 18. ga
X -29.18 MSEC ¥ ©.82 CORR AYG N 38

SINGLE TRACE ONLY

FORMULA DATA TYPE
z ~ (Al TIME

LIN RBB G__180B 8 10.0 V RMS
SE-1 i
! A\ A A\ A A 1:
t v v LAl LA v v W vy
-10. 22 ] MSEC 108. 2@
Xe ~09. 18 MSEC Y@ @.87 CORR AVG N 59
SINGLE TRACE CH B
DATA TYPE
UPPER L.LOWER
TIME TIME

7. IMPULSE RESPONSE

(Inverse Fourier transform of transfer

function)
IR LIN 8/A G 208 A2.P,B19.8 YV
2ES
/7 )
B G e M EL N s O\ e
H:
-20. 98 ] MSEC 20. P8
¥ -18. 32 MSEC Y -8.53 E2 1/SEC AVG N 2
SINGLE TRACE ONLY
FORMULA
—1F§?ﬂ DATA TYPE
GAA TIME

Figure 3-8. Sample Displays of Each of the Primary
Function Menu Items (Continued)



STATISTICAL MENU

1 P DH A & B g‘g)ﬁaBbility Density Histogram of CH A
- )
POH A G 208 AZ.BVRM_'S__ POH B G 208 B 180.B V RMS
1€2 1E2
a_ Y,
POH B RY B 18.2 V RNS oaccH rqll
1E2
— | J
1H1
a. a__
S LIN X v PK +FS -9 LIN X Y PK +FS
Xs -2, B0E-1 V PK Y CA) 0.8 Y @ 54.8 OCCR Xz -1, 48 vV PK Y @ S4.9 OCCR RT
DUAL TRACE SINGLE TRACE CH B
FORMULA
UPPER LOWER DATA TYPE
OCCUR WITHIN OCCUR WITHIN UPPER LOWER
A VOLTAGE WINDOW A VOLTAGE WINDOW COUNT COUNT
2. PD A & B gﬁogagilictil I])si)stribution (cumulative) of
PO A G [0 ] A 2.0 YV RMS PD A G 208 A 2.8 V RMS
—

1€2 1E2
JJ';;” ’Hllr

I
PO B RT 8 18.8 V RMS x ‘,J
1E2 ——
'
X
d ,/J ) ,J/
-£S LIN X v PK ~FS -FS LIN X vV PK +FS8
Xo -1, 40 v PK Y CA) 33.@ Y @ 21.9 x Xs -2, BBE-1 V PK Y CAY 33.9 X RT
DUAL TRACE SINGLE TRACE CH A
FORMULA DATA TYPE
UPPER LOWER UPPER LOWER
% TOTAL OCCUR % TOTAL OCCUR COUNT COUNT

Figure 3-8. Sample Displays of Each of the Primary
Function Menu Items (Continued)
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1.

OCTAVE MENU

OCTAVE A & B

LOG A /1 G 208 ¥WTG F A 2.8 V RMS
2 -
v
2€-

L0OG 8 AYG N 50 8 10.8 V RMS
1€1
v
1E-A

io LOG X HZ
38) X, 4200 HZ YW S.S2E-1 Y(B> B.04E-1 V

DUAL TRACE
(1/1 OCTAVED

LOG A 1/3 G P08 WIG F A 2.8 V RMS

2
Lr_l"h‘“l

" iy d 11.
2E-

L0G B AVG N 59 8-10.8 V RMS
1€1

B e

v | — "] H*-!
15—1

12.
(&)

5

% 4000

LOG X HZ 1
HZ YCA) 3.41E-1 YB 3.84E-1 V

DUAL TRACE
(1/30CTAVE>

LOG B 1/1 G @08 _V¥IG F B 10,

3 V_RMS

1€1

1E-

18 LOG X HZ

Q@7 % 598 HZ Y® ©6.20€-1 V AVG N %3
SINGLE TRACE CH B
(1/1 OCTAVE)

2 LG A /3 G ODB ¥YIG F A 2.8 V RMS
“ d 1
26~

12.% LOG X HZ 10099
28 X 409 HZ YW 4,55%E-4 V AVG N 52

SINGLE TRACE CH A
(1/30CTAVED

Figure 3-8. Sample Displays of Each of the Primary
Function Menu Items (Continued)
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OCTAVE MENU

2. OCTAVE B/A

LOG B/A 1/1 G -1008 WIGF_ A 2.9,B 18.0 V
2€3
v/v
2€1
2E-1
18 LOG X HZ
(38) Xo 4008 HZ Y®R 1.28 \ 744 AVG N S8

'SINGLE TRACE ONLY
(1/1 OCTAVE)

3. OCTAVE B-A

LOG B-A 171 G ~1800B ¥IG F A 2.8 ,B 1.8 V
SE1
v

||
—

SE-3

18 L0G X HZ
3% X 4000 HZ YM> 4.3%-1 V AVG N S8

SINGLE TRACE ONLY
(1/1 OCTAVED

(CONTINUEDD

L0G B/A 1/3 G ~190B_WIGF A 2.8,P 18,8 V
2€3
_‘_r——-'_l
_’__‘.—o—'_'_? L
/v IL
2E1
b |
I
-y
2€~1
12. 8 LOG X HZ 10000
€38) X« 4009 HZ YR 1.19 v/v AVG N s
SINGLE TRACE ONLY
(1/30CTAVED
LOG B-A 1/3 G 208 WIGF A2.8,8 10.8V
1E3
sl Bn®
g _:—"*‘—’-
v _,._""'d ]
1E-3
12.5 toG X HZ 12008
28 X« 400 HZ Y®M 4.87E-1 V AVG N 58

SINGLE TRACE ONLY
(1/30CTAVED

Figure 3-8. Sample Displays of Each of the Primary
Function Menu Items (Continued)
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OCTAVE MENU <(CONTINUED>
4, OCTAVE B+A

LOG B+A 1/1 G -180B WIGF A 2.8 ,8 18.8 V LOG B+A 1/3 G @08 WIGF A 2.8 ,B 1B.8 V
SE1 1E1
v ] v Frw.ﬂ"" 'I_L
r'_' m— B r-"_’_j
e ]
SE- 1E-
ilﬂ LOG X HZ 8000 12.5 LOG X HZ 12009
(‘38) X 4008 HZ Y¢S ©.826-1 V AYG N sa 28 N, 409 HZ Y(S) 4.87E-1 V AVG N 58
SINGLE TRACE ONLY SINGLE TRACE ONLY
(1/1 OCTAVED C1/30CTAVED

Figure 3-8. Sample Displays of Each of the Primary
Function Menu Items (Continued)
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