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Preface

Option 30 (Component) of the VM 700T Video Measurement Set gives you
access to the following component measurements:

®  Bowtie measures timing and amplitude differences.

m  Channel Delay measures timing and amplitude differences as does Bowtie,
but it works with signals containing jitter.

m  ColorBar measures the Y, Pb, and Pr amplitudes of each chroma packet.

m K _Factor measures K-2T, K-5T, and Pulse-to-Bar ratio on component input
signals.

m | evel Meter monitors peak-to-peak amplitude of a component signal.

®m  Lightning displays two XY graphs on the screen.

®  Luminance NonLinearity measures luminance nonlinear distortion

m  Component Multiburst measures frequency response.

m  Noise Spectrum measures noise level and performs spectrum analysis.

m  Overlay displays stacked or superimposed Y, Pb, and Pr component inputs.
m  Parade displays side-by-side Y, Pb, and Pr component inputs.

m  Vector provides an XY display of the Pb and Pr components.

The Componentsoft key is displayed in the Measure mode Video Options
directory window when Option 30 is installed in your VM 700T.

Contents of This Manual ~ Configuring the Optiomlescribes how to configure the Component Measurement
option of the VM 700T Video Measurement Set.

Operating Basicslescribes the Option 30 component measurements. What is
measured, how to interpret the displays, and the menu controls are discussed.

Remote Commands and Keywoddscribes the remote commands and lists the
keywords that are added to perform the option measurements and get measure-
ment results for Option 30. Abbreviated instructions for operating the instrument
using remote control are also found in this section. For complete information
about remote control, see thit1700T RS-232 Interface Programmer Manugl

you have Option 48 (the GPIB interface option) installed, refer also to the
VM700T Option 48 GPIB Interface Programmer Maniosladded information

on GPIB remote operation.
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Configuring the Option

This section describes how to configure the Component Measurement option of
the VM 700T Video Measurement Set. Configuring the VM700T Component
Measurement option is similar to using its other video functions. A series of files
and directories provide default parameters that the VM 700T uses to measure
video signals.

Creating User Files

If your application requires parameters other than the defaults supplied with the
VM700T, you can configure the Component Measurement option according to
your preferences. To configure and use new parameters in Component measure-
ments you must do the following tasks:

m  Create your own Component Measurement limits file (for example,
NewLimits) and configure it with your limits.

m  Create your own Video Source file (for exampewSourcg and select the
NewLimits file as the limits file to use.

m  Configure the Source_Selection Video file to select the NewSource file as a
source file for one or all of the channels (A, B, or C) as needed for your
measurements.

The following text describes these steps:

1. Press the Configure button to begin configuration of the Component
Measurement option. The screen displays a memory use indicator, informa-
tion about instrument option versions, and four soft keys (touch-screen
buttons) as shown in Figure 1-1.

VM700T Option 30 Component Measurements User Manual 1-1



Configuring the Option

Non volatile memory: used 52416 bytes, free 995904 bytes
used free
5% 95%

VM700T Video Measurement Set XXXXXX-XXXX

Option 01 NTSC Version 2.09

Option 11 PAL Version 2.09
Option 40 Audio  Version 1.05

Option 30 Component Version 1.01
Option 20 Teletext Version 1.01
Option 1G Echo/Rounding Version 1.00
Option 21 Camera Testing Version 1.02

Configure Function Option

Time
Files Keys Key

Figure 1-1: The Configure menu

2. Touch theConfigure Files soft key to begin configuration. The screen
displays a series of options in a window as shown in Figure 1-2. Scroll the
window to view all the menu choices by turning the front panel knob. The
following topic describes how to configure the VM 700T Component
Measurement option.

Audio_Limit Audio_Source Audio_Source
Files | Files L Identification
IAuto Limit Camera Communication
Files | | Testing a Setup
c Diagnostics Diagnostic
omponent ] Selection ] Errors
. Measure Limit Measurement
Echo Rounding . - .
- a Files Locations
L. NTSC Files
In /nvramd/ConfigFiles
Switch Print Leave
NTSC/PAL File Directory

Figure 1-2: Configure menus options
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Configuring the Component Measurement Limit File

Touch theComponentsoft key to enter the Component Measurement limit file
directory. The screen displays the system default file and (if any have been
created) user limit files (see Figure 1-3). You can touch a soft key to display the
parameters in any file, but parameters of the system default files cannot be
changed.

If the system default Component file is acceptable, the VM 700T uses it (if it is
the selected file) to measure input video signals. You can modify the Component
limits from the system defaults. Complete the following tasks to modify
Component Measurement limit file parameters:

System
Default

NTSC Files
In /nvramd/ConfigFiles/Component/NTSC
Delete Switch Create Rename Print Leave
NTSC/PAL File File Directory

Figure 1-3: Component measurement limit menu choices

Create a Component 1. Touch theCreate File soft key. The query line (the top line of the display)
Measurement Limit File asks you to select a file to use as a template for your new file.

2. Touch the soft key of the desired file (for exam@gstem Defaulj.

3. The screen displays a keyboard that you can use to type a name for your new
file (see Figure 1-4).

VM700T Option 30 Component Measurements User Manual 1-3
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Please enter file name (max 31 characters)

et micl

ol e e e e e e

HiBamEnnonEa
aininninininic

Setl Set2

Cancel

Figure 1-4: File naming keyboard

4. Type the new file name, observing the following rules and noting the special
uses of some characters and keys:

®m  Spaces are not allowed in file or directory names; use an underline ( _)
or dot (. ) to separate words in a name.

m  Forward slash (/) and reverse slash (\) are not permitted in the file
name.

®  When neitheSet 1nor Set2is highlighted, you can type lowercase and
uppercase English alphabet characters. The loweS=tdeharacter set
allows you to enter numerals and punctuation characters. The uppercase
Setland theSet2character set allow you to enter various special
characters and accented characters for use in non-English language file
names.

Both theSetlandSet2character keys and tishift soft key “lock”
when selectedSetlandSet2are unlocked by touching the same key
again or touching the unselected key of the |&iift is unlocked by
touchingShift again.

® A maximum of 31 characters are allowed in a file or directory name.

m  Use only uppercase and lowercase letters, numbers, and the following
punctuation characters: _ (underline), . (dot), — (minus sign), + (plus
sign), : (colon), and ~ (tilde) in names. Avoid using punctuation
characters other than those mentioned above in a directory or file name.

1-4 VM700T Option 30 Component Measurements User Manual
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®m  Multi-line directories and file names can be entered usin&étern
key. TouchReturn on the touch-screen keyboard to get to the second
line.

m When the VM700T is in remote mode, the return character becomes a
tilde (~) character for purposes of file name reference. Thus, a directory
whose name is displayed as:

JOHN
SMITH

in the directory display becomes JOHN~SMITH when referred to in a
remote operation.

5. Touch theDone soft key when you have named the file. The VM700T
displays the new file containing the Component Measurement limits from
the file you selected as the template. You can edit the parameters in this file.
(If you do not want to create the new file, tod&dncelto quit the process.)

System
Default

NewLimits

NTSC Files
In /nvram@/ConfigFiles/Component/NTSC
Switch Create Print Leave
Delete . Rename . .
NTSC/PAL File File Directory

Figure 1-5: Creating a new file
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Editing a Component
Measurement Limit
Text Parameter

Deleting a Component
Measurement Limit File

1-6

To change any Component Measurement limit text parameter:

In the editable file, rotate the knob to highlight the line that contains the
parameter you want to change. This includes the title line in the configura-
tion file. Use a descriptive title to easily identify it later. (This does not
change the name of the file.)

2. Touch the parameter you want to change. A box highlights the parameter.
3. Rotate the knob to increase or decrease the value of a parameter

4. Touch theAccept Input soft key to accept the change. The highlight box
disappears and the new parameter displays.

NOTE. If you change a parameter and do not want to save the change, touch the
No Change & Exit soft key. The VM 700T asks you to touchNbeéChange &
Exit soft key again to verify that you want to exit without changing anything.

To display the file you created, touch its soft key.

When making extensive changes to a file, avoid losing changes by touching the
Update & Exit soft key after each change, then re-enter the file. That way, if you
make a mistake and must exit the file, earlier work is retained while the most
recent change (or mistake) is eliminated.

To delete a modified Component Measurement limit file:

Touch theDeletesoft key in the Component files directory. The query line
(the top line of the display) asks you to select a file to delete.

2. Touch the soft key of the file you want to delete. The VM700T begins the
deletion process. The file is deleted when its soft key completely disappears
from the screen.

NOTE. Touch theCancelsoft key (replaces thHelete soft key when deletion
begins) to halt the deletion process. You can also halt file deletion by touching
the file soft key.

3. Touch theleave Directory soft key to return to the Configure menus.

VM700T Option 30 Component Measurements User Manual
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Configuring the Video Source Files

Touch theVideo_Source Filessoft key to enter the Video Source Files directory.
The Video Source files are displayed.

Touching a soft key displays the parameters in a file; these parameters cannot be
changed. To modify file parameters you do the following:

m create a file

m  select the existing file to be used as a template
®  name the file you created

m  edit the information in the new file as needed

m accept the edits

m  save the changes

If the system default Video Source file is acceptable, the VM700T uses this file
as it performs video measurements. To change the Video Source file, complete
the procedure described in the following section.

Editing the Video ~ To modify the Video Source file:

Source File
1. Touch theCreate File soft key. The query line (the top line of the display)

asks you to select the file to use as a template for your new file.

2. Touch the appropriate soft key for the file you want to use (for example,
System Defaulj. A keyboard displays.

3. Type the name for your new file.

4. Touch theDonekey. The VM700T displays the contents of the new file that
contains the Video Source data from the file you selected as the template.
You can modify parameters in this file. (If you do not want to create the new
file, touchCancelto quit the process.)

VM700T Option 30 Component Measurements User Manual 1-7
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Changing the Video
Source Parameters

NewSource System
Default

NTSC Files
In /nvramd/ConfigFiles/Video Source™Files/NTSC
Delete Switch Create Rename Print Leave
NTSC/PAL File File Directory

Figure 1-6: Selecting a file to use as a template

To change the Video Source parameters:

Rotate the knob to highlight the line that contains the parameter you want to
change (in this case, highlight the li@emponent: System~Default

2. Touch the desired parameter (for example, tdbamponent: System~De-
fault). A box highlights the selected parameter.

3. Rotate the knob to change the parameter or value (select the name of the new
Video Source file you created).

4. Touch theAccept Input soft key to accept the change. The highlight box
disappears and the new parameter displays.

5. Touch theUpdate & Exit soft key to save the change and return to the
Video Source Files menu.

NOTE. If you change a parameter and dont want to save the change, touch the
No Change & Exit soft key. The VM 700T asks you to touch\tbeChange &
Exit soft key again to verify that you want to exit without changing anything.

For more information about the other selections in the Video Source file, see the
user manual for your NTSC, PAL, or dual-standard VM 700T Video Measure-
ment Set.
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Configuring the Source Selection Video Files

Specifying a Video
Source File

The Video Limit files used by the VM 700T for video measurements are

configured in the Video Limit Files directory and specified in the Video Source

Files directory. Likewise, the Video Source files are configured in the Video
Source Files directory and specified in the Source Selection Video directory.

You can select a Video Source file from the Source Selection Video (if you
intend to use a source file other than the system default) for each of three
sources.

To specify a Video Source file:
Rotate the front panel knob until Source_Selection Video displays.

2. Touch theSource_Selection Videsoft key. The Source_Selection Video
file is then seen.

3. Rotate the front panel knob to highlight the source for which you are
specifying a Video Source file (source A, B, or C).

4. Touch the highlighted source file to select it. A box highlights the selected

file.

5. Rotate the front panel knob to change the Video Source file selection.

6. Touch theAccept Input soft key. The highlight box disappears and the new

source displays.

7. Touch theUpdate & Exit soft key if the change is correct. The ConfigFiles
menu displays. If the change is not correct, touciNih€hange & Exi
soft key.

NOTE. If you change the Video Source file and do not want to save the change,

touch theAccept Input soft key, then touch tido Change & EXxit soft key. The
VM700T asks you to touch thNe Change & Exit soft key again to verify that

you want to exit the Source Selection Video directory and cancel any changes.

VM700T Option 30 Component Measurements User Manual 1-9
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Operating Basics

This section describes the Option 30 component measurement. What is
measured, how to interpret the displays, and the menu controls are discussed.

Measure Mode Menu Operation

You can use Measure mode to make interactive measurements of NTSC and PAL
signal properties and to access the measurements of any installed options as
shown in Figure 2—-1. This is different from Auto Mode, which is used for
automatic, non-interactive, and continuous execution of user-specified measure-
ments.

In /nvram0/Executable™Files/Video™0Options

[ [ [
Audio-Video J Camera Testing J Component J
Timing -
Echo_Rounding J Teletext J
i i i Video Previous || Leave
Video Audio Diags Options Selection|| Directory

Figure 2-1: Measure mode menu choices

NOTE. In the first Measure mode menu display, Wideo soft key is visible when
Video Optionsare selected, and thédeo Optionssoft key is visible whevideo
is selected. ThAudio soft key is seen only if Audio Options are installed.

Press the Measure button on the front panel to view the Video Options directory
window. If the VM700T was in the Video Options directory when you last used
Measure mode, the Video Options directory displays. Otherwise, touch the
Video Options soft key at the bottom of the display to view the Video Options
directory. Touch th€omponentsoft key to display the measurement selections
for the Component option.

VM700T Option 30 Component Measurements User Manual 2-1
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Bowtie

Bowtie measures timing and amplitude differences between the three channels in
an analog component system, usirgpatiesignal available from some
component signal generators.

To set up the VM700T to run the Bowtie measurement, connect:
®  The Luminance (Y) output signal to Channel A

®  The B-Y signal to Channel B

m  The R-Y signal to Channel C

Make sure that the incoming signal is a bowtie signal.

Bowtie Display =~ The Bowtie display consists of two voltage-vs-time 1H displays of Y minus B-Y
and Y minus R-Y, shown side by side. Figures 2—2 and 2—3 show typical Bowtie
measurement displays.

Bowtie

Fl L 49

Marker line: Fl L164 Centermost of 13 markers: 35.71 uSec
0.7 ns Relative Timing 1.3 ns
1.25 mV Relative Amplitude 0.75 mV

Figure 2-2: Bowtie display, showing nearly ideal waveform

An ideal set of component signals (that is, one that exhibits neither timing nor
amplitude differences) produces waveforms that cross the exact center or “null”
point of both graphs. A solid vertical line in the center of each graph indicates
the expected null point. A dashed vertical line in each graph indicates the actual
null point. Two horizontal lines indicate the top and bottom of the waveform at
the measured null point.
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In an ideal set of component signals, the two vertical lines coincide, as do the
two horizontal lines (Figure 2—2). The greater the separation between the two
lines in either pair, the greater the timing or amplitude difference in the
component signals (Figure 2-3).

Bowtie

F1 L 39

Marker line: F1 L164 centermost of 13 markers: 35.42 usec
4.8 ns Relative Timing 12.4 ns
-2.77 mv Relative Amplitude 6.22 mv

¥
H
|
i
§
|
i
H
!
f

n
—_— T

Figure 2-3: Bowtie display, showing waveform with relative timing and amplitude
errors

A digital readout above each graph indicates the timing difference between the
channels, and the peak-to-peak difference between luminance and chrominance
at the measured null point. Other information, shown on the first two lines of the
Bowtie display, includes the measurement name; the field and line number on
which the measurement is made; and the number of data points averaged and the
total number of points to average (only appears when averaging is on).

The third line of the display changes, depending on whether or not an artificial
reference is in use.

When an artificial reference it used (this is the case most of the time), the
VM700T displays the field and line number of the marker line, the number of
markers found, and the location of the centermost marker relative to the leading
edge of the sync pulse. This number is used as the reference location of the null
point.

When using an artificial reference, the VM700T displays the time at which the
artificial reference point is set. ReferNtarkers and Artificial Referencem
page 2-5 for more information.
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Bowtie Menu

Bowtie
Main Menu

Artif Reference
Submenu

Clamp Couple
Submenu

Pressing the Menu button when the Bowtie measurement runs displays the
Bowtie main menu. The Bowtie menu tree is shown in Figure 2—4.

Average Artif Clamp
Num 32 Reference Couple
I

\ |

Artif Ref Use Store

355 s Artif Ref Artif Ref
\ [ [

Clamp Clamp DC

Slow Fast Coupling

Figure 2-4: Bowtie menu tree

Main Menu

Average
Num

Artif
Reference

Clamp
Couple

Average Numspecifies the weighting factor to use for
averaging. The Average Num range is 1 to 256. The default
value is 32. To change the Average Num value, touch the
Average Numsoft key to highlight it, rotate the knob until the
desired weighting factor appears, then touchAtrerage Num
soft key again.

Artif Reference displays the Artif Ref. submenu, which
changes and engages an “artificial” reference, or null point.

Clamp Coupledisplays the Clamp Couple submenu, which
sets the Clamping mode used by the Bowtie measurement.
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Artif Ref Submenu

Artif Ref Artif Ref specifies a time from leading edge of sync to use as
the expected location of the Bowtie null point when the Use
Artif Ref soft key is highlighted. When the Bowtie measure-
ment begins, this value is updated from the non-volatile
memory of the VM700T to the latest value stored using the
Store Artif Ref soft key. If no value is stored, a default value is

used.
Use Use Artif Ref changes the reference location of the null point
Artif Ref to the time displayed in the Artif Ref box.
Store Store Artif Ref stores the time displayed in the Artif Ref box
Artif Ref into the VM 700T non-volatile memory. Until a new artificial

reference is stored, this stored value becomes the current value
whenever the Bowtie measurement starts.

Clamp Couple Submenu

Clamp Clamp Slowselects slow clamp speed. This speed allows

Slow visible hum effects but is useful in coping with large DC offsets
on an input signal.

Clamp Clamp Fastselects fast clamp speed. This speed removes DC

Fast offset, hum, and bounce effects from the signal. This is the
default clamp setting for the Bowtie measurement.

DC DC Coupling selects DC coupling (no clamping).

Coupling

Markers and Artificial ~ When an artificial reference ot used (this is the case most of the time), the
References VM700T searches a line identified as “Marker Line” in the Measurement
Locations file for the occurrence of markers, for example, time intervals where
the marker line exceeds 0.0 IRE units. The VM700T counts the number of
markers found on this line, then uses the position of the centermost marker as the
expected position for the null point.

When an artificial reference is used, the VM700T uses a user-specified value
(displayed in the Artif Ref box of the Artif Reference submenu) as the expected
position for the null point. Setting an artificial reference point can be useful to
compensate for long cable delays or other unavoidable factors that could affect
the relative timing of component signals.

In either case, all Bowtie numerical measurements are given relative to the
expected null position.
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Channel Delay

Channel Delay Menu

This application make measurements similar to Bowtie and uses the same input
signal. Its bar-level displays work well in manufacturing environments, for
at-a-glance comparisons (see Figure 2-5).

Unlike the Bowtie measurement, Channel Delay can work with signals
containing jitter. You can also make delay measurements at frequencies other
than the standard 500 kHz for Y and 502 kHz for Pb and Pr channels.

For example, Bowtie performs measurements only at 500 kHz in the Y, and
502 kHz in the Pb and Pr channels. With its Frequency Set submenu, the
Channel Delay measurement lets you set the signal measurement frequency.

Component Channel Delay

Field = 1 Line = 50
Pb to ¥ (n sec) Pr to ¥ (n sec) Pb to Pr (n sec)
-2.8 6.0 -8.8
90.0 w 100.0 i 14 °_H};
' 90.0 : |
ool | 00] J
) 70.0-
60.0 }; 60.0 8.0
50.0 50.0 6.0
40.0 40.0- 4.0
30.0 30.0- 2.0 -
o ool [
0.0\ g 18'2)-'% -4.0-
-10.0 _10.0- -6.0-
-20.0 _20.0 -8.0
-30.0 _30.0- -10.0 !
-40.0 _40.0- -12.0 5§
-50.0- _50.04 -14.0- ﬁi
-60.0 W 60.0- -16.0- :
-70.0 i 70.0 -18.0- ;
-80.0 _80.0- -20.0
-90.0- _90.0 -22.0- J
-100.0 -24.0-

Average 32 -> 32

Figure 2-5: Channel delay display showing color-difference component delays

Pressing the Menu button while the Channel Delay measurement is running
displays the Channel Delay main menu. The Channel Delay menu tree is shown
in Figure 2—-6.
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Channel Delay | Average Reference Relative Acquire Bowtie Rescale
Main Menu Num 32 to Ref Display
I I |
Reference | store (1) Store (2) Show (1) Show (2)
Submenu | Reference Reference Reference Reference
_ | [
Relative to Ref [ use(1) Use (2)
Submenu | Reference Reference

Acquire | Frequency Block Block Block
Submenu | Set Mode Lines nn Step nn
[ [ |
Frequency Set | Setto Setto Y Pb Pr
Submenu | Default! Measured! | | nnnkHz nnn kHz
L I I
Bowtie Display [ Marker Exit

Submenu | nn.n psec

1 Only when Y or Pb Pr are selected.
Figure 2-6: Channel delay menu tree

Channel Delay Main Menu

Average Average Numspecifies the weighting factor to be used for

Num averaging. The Average Num range is 1 to 256. The default
value is 32. To change the Average Num value, press the
Average Numsoft key to highlight it, rotate the knob until the
desired weighting factor appears, then presgteeage Num
soft key again.

Reference Referencedisplays the Reference submenu. This menu lets you
store the current display as user reference (1) or user reference
(2), or show what is currently stored as user reference (1) or
user reference (2).

Relative Relative To Refdisplays the Relative-to-Reference submenu.

To Ref This menu lets you subtract either of two stored reference
values from the signal being measured. The displayed result is
the difference between the measured signal and the reference
value selected.
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Acquire

Bowtie
Display

Rescale

Acquire displays the Acquire submenu with soft keys for
frequency and block acquisition control.

Bowtie Display presents the Bowtie Display submenu and a
Bowtie display with marker.

Rescaleadjusts the display graticule for the appropriate
displayed resolution.

Reference Submenu

Store (1)
Reference

Store (2)
Reference

Store (1) Referencéegins averaging up to 256 and stores
current display values as user reference (1) when released.

Store (2) Referencéegins averaging up to 256 and stores
current display values as user reference (2) when released.

NOTE. You can obtain the best reference by using a large averaging number.

Show (1)
Reference

Show (2)
Reference

Show (1) Referencealisplays the date and values of user
reference (1).

Show (2) Referencealisplays the date and values of user
reference (2).

Relative to Reference Submenu

Use (1)
Reference

Use (2)
Reference

Use (1) Referencaselects user-defined Reference (1) to
compare with the signal being measured.

Use (2) Referenceelects user-defined Reference (2) to
compare with the signal being measured.

Acquire Submenu

Frequency
Set

Block Mode

Frequency Setpresents soft keys that let you select frequency
acquisition options.

Block Mode enables Block mode. The block starts at the
system line.
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Block Lines Block Lines sets the number of lines to average for the

nn measurement. The default number of block lines to average
is 3. The range is 2 to 32 lines, but the actual number of lines
measured can be smaller if the last line of the block exceeds the
current field.

Block Step Block Stepsets the number of lines to step in the block. The
nnn default number of lines to step is 2; the range is 2 to end of the
field.

Bowtie Display Submenu

Marker Marker allows marker position adjustment when you turn the

nn.n gsec knob with this soft key selected. The marker is not used for
measurement.

Exit Exit leaves the Bowtie display and returns to the previous
display.

Frequency Set Submenu

Set To Set To Defaultresets the frequency to the default value.

Default

Set To Set To Measuredsets the frequency to the measured value.

Measured

Y Y nnn kHz select the frequency for Y (source A).

nnn kHz

Pb Pr Pb Prnnn kHz displays soft keys for display and filters

nnn kHz selection.
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ColorBar

ColorBar measures the Y, Pb, and Pr amplitudes of each chroma packet and
displays them on three separate graticules as millivolt levels and their associated
colors. The ColorBar measurement display is shown in Figure 2—7.

Each graticule includes the measurement limits for each color; the limits are
shown as a dashed horizontal line extending the width of each color. You can set
the ColorBar measurement limits in the current Component measurements
ConfigFiles directory. Refer tBonfiguring the Component Measurement Limit

File on page 1-3 for more information.

Colorbar SMPTE/EBU, 75%
Field = 1 Line = 50
Y Level (mV )

800.0- 702.0 467.0 370.5 310.4 217.5 158.5 60.5 0.3

600.0-
400.0-
200.0-]
0.0- “““““““““““““““““““““““““““““““““““““““““““““““““““ : S ——
-200.0 T ; T 7 T 7 |

|

Pb Level (mV )

0.1 -263.5 88.9 -174.4 174.2 -89.1 263.2 0.0
400.0-
200.0-;

Q.0 ———— -~~~ T s s e e m s e e e

-200.0-

-400.0-

Pr Level (mV )

0.1 42.4 -262.4 -220.1 219.6 262.1 -42.5 0.1
400.0 R
200.0- T
o.c —— — e e e e — ——
-200.0- —
-400.0-
Gray ‘ Yellow Cyan X Green Magenta! Red  Blue Black!
Average

Figure 2—-7: ColorBar display showing color difference component levels in mv

ColorBar Menu  Pressing the Menu button when the ColorBar measurement runs displays the
ColorBar main menu. The ColorBar menu tree is shown in Figure 2-8.
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ColorBar
Main Menu

Reference
Submenu

Relative to Ref
Submenu

Acquire
Submenu

Special Position
Submenu

Amplitude
Submenu

VM700T Option 30 Component Measurements User Manual

Average Reference Relative Acquire Amplitude Rescale
Num 32 to Ref
I I |
Store (1) Store (2) Show (1) Show (2)
Reference Reference Reference Reference
I I I I
Use (1) Use (2) Use CBStd Rescale
Reference Reference Reference
[ [ [ [
Special Block Block Block
Position Mode Lines nn Step nn
[ [ [ [ [
Auto White Yellow Blue Black Measure Exit
Scan nn.npsec! | | nn.n psect nn.n psect nn.n psect Cyclesn
I I I
75% with 75% 100%
100% Flag

1 Only when Auto Scan is not selected.

Figure 2-8: ColorBar menu tree

ColorBar Main Menu

Average
Num nnn

Reference

Relative
To Ref

Average Numspecifies the weighting factor to be used for
averaging. The Average Num range is 1 to 256. The default
value is 32. To change the Average Num value, touch the
Average Numsoft key to highlight it, rotate the knob until the
desired weighting factor appears, then touchAtrerage Num
soft key again.

Referencedisplays the Reference submenu, which lets you
store the current display as user reference (1) or user reference
(2), or show what is currently stored as user reference (1) or
user reference (2).

Relative To Refdisplays the Relative to Reference submenu,
which lets you subtract either of two stored reference values
from the signal being measured. The displayed result is the
difference between the measured signal and the reference value
selected.
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Acquire Acquire displays the Acquire submenu, which provides soft

keys for defining measurement positions on the waveform.
Amplitude Amplitude provides soft keys to select 75% or 100% colorbars.
Rescale Rescaleadjusts the display graticule for the appropriate

displayed resolution.

Reference Submenu

Store (1) Store (1) Referencdegins averaging up to 256 and stores
Reference current display values as user reference (1) when released.
Store (2) Store (2) Referencéegins averaging up to 256 and stores
Reference current display values as user reference (2) when released.

NOTE. You can obtain the best reference by using a large averaging number.

Show (1) Show (1) Referencalisplays the date and values of user
Reference reference (1).
Show (2) Show (2) Referencealisplays the date and values of user
Reference reference (2).

Relative to Reference Submenu

Use (1) Use (1) Referenceelects user-defined Reference (1) to
Reference compare with the signal being measured.

Use (2) Use (2) Referenceelects user-defined Reference (2) to
Reference compare with the signal being measured.

Use CBStd Use CBStd Referenceelects the standard colorbar level for
Reference measurement.

Rescale Rescaleadjusts the display graticule for the appropriate

displayed resolution.

Acquire Submenu

Special Special Positionprovides soft keys than let you set the
Position locations on the waveform where measurements are made.

Block Mode Block Mode enables Block mode. The block starts at the
system line.
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Block Lines
nn

Block Step
nnn

Block Lines sets the number of lines to average for the
measurement. The default number of block lines to average is
3. The range is 2 to 32 lines, but the actual number of lines
measured can be smaller if the last line of the block exceeds the
current field.

Block Stepsets the number of lines to step in the block. The
default number of lines to step is 2; the range is 2 to end of the
field.

Special Position Submenu

Auto
Scan

White
nn.n psec

Yellow
nn.n gsec

Blue
nn.n gsec

Black
nn.n psec

Measure
Cyclesn

Exit

Auto Scanautomatically scans and determines measurement
locations. Deselecting Auto Scan displays soft keys for
manually setting measurement locations.

White allows knob adjustment of white packet center position.

Yellow allows knob adjustment of yellow packet center
position.

Blue allows knob adjustment of blue packet center position.

Black allows knob adjustment of black packet center position.

Measure Cyclesselects the number of chrominance subcarrier
cycles measured in each packet. Press the soft key and turn the
knob to change the number of cycles.

Exit leaves the Special Position display and returns to the
previous display.

Amplitude Submenu

75% with
100% Flag

75%

100%

75% with 100% Flag selects 75% colorbar with 100% white
flag.

75% selects 75% colorbar.

100% selects 100% colorbar.
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K-Factor Measurement

The K-Factor measurement measures K-2T, K-5T, and Pulse-to-Bar ratio on Y,
Pb, and Pr input signals.

Figure 2—-9 shows a typical K_Factor measurement display. The display shows
signals superimposed on K-2T, K-7T (Pb), and K-7T (Pr) graticules. Digital
readouts also show the measured values of K-PB (as a percent of K-Factor) and
HAD.

K-Factor displays indicators (large arrows) next to the readouts when the input
signal exceeds preset limits. Arrow direction indicates above-limit or below-limit
readings. You can set the K-Factor upper and lower limits in the current
Component measurements ConfigFiles directory. Ref€otdiguring the
Component Measurement Limit Fda page 1-3 for more information.

K Factor Component

Field = 1 Line = 50
K-2T (YY) % K-5T (Pb) % Inv. K-5T (Pr) % Inv.
0.7 0.1 0.1
K-PB = -0.0 % KF K-PB = -0.1 % KF K-PB = -0.1 % KF
HAD = 199.9 n sec HAD = 499.3 n sec HAD = 499.7 n sec

Pulse/Bar Pos. 22.9/36.9 (Y), 34.0/25.1 (Pb), 33.9/25.1 (Pr) u sec
Average 32 -> 32

Figure 2-9: K-Factor component measurement display

K-Factor Menu Pressing the Menu button while the K-Factor measurement is running displays
the K-Factor main menu. The K-Factor menu tree is shown in Figure 2-10.
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K-Factor | Average Graticule Acquire Rescale
Main Menu  [Num_32

Graticule Tga~ | "cﬂﬁTzT__i i_(ﬁR-zT_ _i

Submenu | Graicule! | | Graicue! | | Graticule? |

Special Make Graticule Graticule Graticule
Graticule Graticule 3 Gain n.n% Track Reset
[ [ [ |
Make Graticule | Upper Lower Setto Setto Setto
Submenu L Graticule Graticule 0.04 1.04 -1.04
_ [ [ [ [
Acquire | Special Block Block Block
Submenu | Position Mode Lines nn Step nn
. "y I |
Special Position [ select Select Select
Submenu | Y Pb Pr
I |
Select Y, Pband Pr | Meas. Area | | BarTop Ref Pos. Pulse Pos. Previous
Submenus | nnn% nn.n psec nn.n psec nn.n psec Display
INTSC only.
2 PAL only.

3 Only with Special Graticule selected.
4 Only with Pb or Pr selected.

Figure 2-10: K Factor menu tree

K-Factor Main Menu

Average Average Numspecifies the weighting factor to be used for

Num nnn averaging. The Average Num range is 1 to 256. The default
value is 32. To change the Average Num value, press the
Average Numsoft key to highlight it, rotate the knob until the
desired weighting factor appears, then presgteeage Num
soft key again.

Graticule Graticule presents soft keys to control the graticule gain and
tracking of the current graticule, and to change from a standard
to a user-created graticule.
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Acquire

Rescale

Acquire presents soft keys for acquisition control (such as
block mode acquisition pattern) or for determining a measure-
ment position on the waveform.

Rescaleadjusts the display graticule for the appropriate
displayed resolution.

Graticule Submenu

EIA
Graticule

CMTT-2T
Graticule

CCIR-2T
Graticule

Special
Graticule

Make
Graticule

Graticule
Gainn.n %

Graticule
Track

Graticule
Reset

EIA Graticule (NTSC only) selects the standard EIA graticule,
using the current values of graticule gain and tracking. This is
the default NTSC graticule.

CMTT-2T Graticule (NTSC only) selects the standard CMTT
(CCIR) graticule using the current graticule gain and tracking
values.

CCIR-2T Graticule (PAL only) selects the standard CCIR
graticule using the current graticule gain and tracking values
(this is the default graticule).

Special Graticuleselects the special (user-defined) graticule.

Make Graticule (only with Special Graticule selected)
provides soft keys to define the upper and lower graticules of
the special graticule.

Graticule Gain enables Graticule Variable Gain mode. Turn
the knob to adjust the gain within the 0.1 to 20.0 % range.
Resolution is 0.1 %, and the default gain is 5.0%.

Graticule Track enables graticule tracking mode. When
graticule tracking is enabled, the size of the graticule tracks the
actual waveform.

Graticule Resetdisables graticule tracking mode and resets the
graticule gain to 5.0%.

Acquire Submenu

Special
Position

Block Mode

Special Positionprovides soft keys than let you set the
locations on the waveform where measurements are made.

Block Mode enables Block mode. The block starts at the
system line.
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Block Lines
nn

Block Step
nnn

Block Lines sets the number of lines to average for the
measurement. The default number of block lines to average

is 3. The range is 2 to 32 lines, but the actual number of lines
measured can be smaller if the last line of the block exceeds the
current field.

Block Stepsets the number of lines to step in the block. The
default number of lines to step is 2; the range is 2 to end of the
field.

Special Position Submenu

Select Y
Select Pb
Select Pr

Select Ydisplays the data or waveform for source A.
Select Phdisplays the data or waveform for source B.

Select Prdisplays the data or waveform for source C.

Select Y, Pb, Pr Submenus

Meas. Area
nnn %

Bar Top
nn.n %

Ref Pos.
nn.n psec

Pulse Pos.
nn.n gsec

Previous
Display

Select Prdisplays the data or waveform for source C.

Bar Top selects the bar-level measurement location in the
signal. Press the soft key and turn the knob to select the
bar-level measurement location.

Ref Pos.selects the bar-level reference location in the signal.
Press the soft key and turn the knob to select the bar-level
reference location. You can set the reference level to the base of
the pulse by turning the knob fully CCW.

Pulse Posdisplays the pulse-position cursor, which you can
adjust by turning the knob. You must adjust the cursor only for
an approximate center location; the VM700T firmware locates
the cursor to the exact center of the pulse.

Previous Displayexits the current display and returns to the
previous display.
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Make Graticule Submenu

Upper
Graticule

Lower
Graticule

Sett0 0.0

Setto 1.0

Setto -1.0

Upper Graticule lets you define the upper graticule of the
special graticule. Follow the displayed instructions to define the
upper graticule.

Lower Graticule lets you define the lower graticule of the
special graticule. Follow the displayed instructions to define the
lower graticule.

Set to 0.0sets the graticule coefficient to 0.0. This soft key is
displayed when you touch a graticule coefficient.

Set to 1.0sets the graticule coefficient to 1.0. This soft key is
displayed when you touch a graticule coefficient.

Set to —1.0sets the graticule coefficient to —1.0. This soft key is
displayed when you touch a graticule coefficient.
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LevelMeter Measurement

Figure 2—11 shows the typical LevelMeter display monitoring the peak-to-peak
amplitude of a component signal. The display shows levels for Y, Pb, Pr,
components and Y Sync. You can set the measurement for delta between two
points in mV, delta between two points in percent referenced to a value, or
absolute between one point and zero (ground) in either mV or percent.

The LevelMeter measurement displays indicators (large arrows) next to the
readouts when the input signal exceeds preset limits. Arrow direction indicates
above-limit or below-limit readings. You can set the LevelMeter upper and lower
limits in the current Component measurements ConfigFiles directory. Refer to
Configuring the Component Measurement Limit Biepage 1-3 for more
information.

Component LevelMeter

Field = 1 Line = 50
Sync (A)mV Y (A) mV Pb (B) mV Pr (C) mV
701.9 702.2 699.3
3 770.07J; :
% : |
320. 770.0 | 760.01 % 760.0
%f ;
315. 760 .0 E 750.0- §; 750.0
} i f' :aé
310. 750.0 740.0 ] 740.0- |
740.0 730.0-
305. 730.0
730.0 i 720.0-
300.0- 720.0
720.0- L 710.0 710.0-
295.0° 710.0- 700 .0/ 700 .0-qEBEEE
|
290.0’ 700.0‘ 690.0’ 690.0'
285.0 [&¥ 690.0 680.01 680.0-
680.0- ]
280.0 : 670.01 670.0
670.0- 3 b
] 660.0- i
275.0 c60.0 w 660.0 S‘a
‘ ) 650.0-] 650.01 E
270.0- s 1 =
mz 650.0 { 6200 640.04 FE
.0- .0 .
265.0 ; 640.0 630.0- |

Average 32 -> 32

Figure 2-11: LevelMeter measurement display

LevelMeter Menu  Pressing the Menu button while the LevelMeter measurement is running displays
the LevelMeter main menu. The LevelMeter menu tree is shown in Figure 2-12.
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LevelMeter | Average Reference Relative Acquire Rescale

Main Menu Num 32 to Ref

Reference | store (1) Store (2) Show (1) Show (2)
Submenu | Reference Reference Reference Reference
_ | [
Relative to Ref [ use (1) Use (2)
Submenu | Reference Reference

Acquire | Special Block Block Block
Submenu  LPosition Mode Lines nn Step nn
. o I [ |
Special Position | select Select Select Two Wire
Submenu |Y Pb Pr Mode
I I [ I I
SelectY [ sync BackPorch Pos (-) Pos (+) Measure Previous
Submenu | nn.n psec nn.n pysec nn.n ysec nn.n ysec Cyclesn Display
I I I I
SelectPband Pr | pos (- Pos (+) Measure Previous
Submenus | nn.n psec nn.n psec Cyclesn Display

Figure 2-12: LevelMeter menu tree

LevelMeter Main Menu

Average Average Numspecifies the weighting factor to be used for

Num nnn averaging. The Average Num range is 1 to 256. The default
value is 32. To change the Average Num value, press the
Average Numsoft key to highlight it, rotate the knob until the
desired weighting factor appears, then presgeeage Num
soft key again.

Reference Referencedisplays the Reference submenu that lets you store
the current display as user reference (1) or user reference (2), or
show what is currently stored as user reference (1) or user
reference (2).
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Relative Relative To Refdisplays the Relative to Reference submenu.

To Ref This menu lets you subtract either of two stored reference
values from the signal being measured. The displayed result is
the difference between the measured signal and the reference
value selected.

Acquire Acquire displays the Acquire submenu with soft keys for
frequency and block acquisition control.

Rescale Rescaleadjusts the display graticule for the appropriate
displayed resolution.

Reference Submenu

Store (1) Store (1) Referencéegins averaging up to 256 and stores
Reference current display values as user reference (1) when released.
Store (2) Store (2) Referencéegins averaging up to 256 and stores
Reference current display values as user reference (2) when released.

NOTE. You can obtain the best reference by using a large averaging number.

Show (1) Show (1) Referencealisplays the date and values of user
Reference reference (1).
Show (2) Show (2) Referencealisplays the date and values of user
Reference reference (2).

Relative to Ref Submenu

Use (1) Use (1) Referenceelects user-defined Reference (1) to
Reference compare with the signal being measured.
Use (2) Use (2) Referenceelects user-defined Reference (2) to
Reference compare with the signal being measured.

Acquire Submenu

Special Special Positionprovides soft keys than let you set the
Position locations on the waveform where measurements are made.

Block Mode Block Mode enables Block mode. The block starts at the
system line.
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Block Lines
nn

Block Step
nnn

Block Lines sets the number of lines to average for the
measurement. The default number of block lines to average is
3. The range is 2 to 32 lines, but the actual number of lines
measured can be smaller if the last line of the block exceeds the
current field.

Block Stepsets the number of lines to step in the block. The
default number of lines to step is 2; the range is 2 to end of the
field.

Special Position Submenu

Select Y
Select Pb
Select Pr

Two Wire
Mode

Select Ydisplays the data or waveform for source A.
Select Phdisplays the data or waveform for source B.
Select Prdisplays the data or waveform for source C.

Two Wire Mode measures Pb and Pr on source B.

Select Y, Pb, Pr Submenu

Sync
nn.n gsec

BackPorch
nn.n psec

Pos (-)
nn.n psec

Pos (1)
nn.n psec

Measure
Cyclesn

Previous
Display

2-22

Synclets you use the knob to adjust the center position of the
line sync when you press this soft key.

BackPorch lets you use the knob to adjust the center position
of the back porch when you press this soft key.

Pos (-)lets you use the knob to adjust the center position of the
minus peak packet when you press this soft key.

Pos (+)lets you use the knob to adjust the center position of the
plus peak packet when you press this soft key.

Measure Cyclesselects the number of chrominance subcarrier
cycles measured in each packet. The displayed box shows the
measurement area determined by the selected number of cycles.
Select the soft key and turn the knob to change the number of
cycles.

Previous Displayexits the current display and returns to the
previous display.
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Lightning

The Lightning measurement measures timing and amplitude differences between
the three channels in an analog component system, using a standard colorbar
signal.

To set up the VM700T to run the Lightning measurement, connect the signals as
follows:

®  Luminance (Y) output signal to Channel A
m  B-Y signal to Channel B
m  R-Y signal to Channel C

Make sure that the incoming signal is a colorbar.

Lightning Display ~ The Lightning display can be thought of as two XY displays that share the same
screen. Figure 2—13 shows a typical Lightning display. It consists of a single
graph, divided into two halves. The upper half plots the B-Y component along
the x-axis and the Y (luminance) component along the y-axis. The lower half
plots the R-Y component along the x-axis and inverted Y, an inverted luminance
component) along the y-axis. This increases luminance plots upward in the upper
half of the screen and downward in the lower half.

A small rectangle in the center of the screen represents the blanking level, or zero
signal. A series of graticule boxes define the expected values for yellow, cyan,
green, magenta, red and blue color bars. The position of the boxes on the screen
varies with the color-bar standard used.

Color-bar signals with correct Y, B-Y, and R-Y amplitude levels and relative
timing display a series of dots that cluster in each of the graticule boxes. The line
of dots forming the transition between the graticule boxes may be straight or
may exhibit a slightly curved “S” shape, depending on the relative bandwidth of
the luminance and color difference channels. Regardless of the transition shape,
it passes through the midpoint of an imaginary straight line between each pair of
graticule boxes.

Amplitude errors result in a displacement of each cluster of dots outside the
graticule boxes. Displacement along the vertical axis indicates luminance
amplitude error; displacement along the horizontal axis indicates B-Y or R-Y
amplitude error.

Relative timing differences between the Y and B-Y or R-Y signals are indicated
by a pronounced bowing of the line of dots that make up the transition between
boxes.
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Lightning Colorbars: 75% MII (60Hz)

FlL L 44 Pk-white (100%) 700.0 mv Setup 7.5% Color Pk-to-Pk 485.6 mv
1
.
¥l = A :
=1
G=1- ¢
L
R = M
. =ig
O
-~
Br=-s. .
I
"iﬁi.- R
””” M
G =
Cr=-
F;‘—j vl
i
color Pk-to-Pk: B-Y 484.91 mv -0.15% R-Y 484.87 mv -=0.16%
Pk—white: 698.69 mv (100%) -0.19% Delay: B-Y 2 ns R-Y 1 ns

Figure 2-13: Lightning display

Additional information shown on the Lightning display includes the name of the
selected measurement, the field number and line measured, the color-bar
standard and chrominance amplitude percentage (75% or 100%), and other
information that determines the colorbar type.

Lightning Menu  Pressing the Menu button while the Lightning measurement is running displays
the Lightning main menu. The Lightning menu tree is shown in Figure 2—-14.
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Main Menu

Average
Num

Scale

Clamp
Couple

Average Numspecifies the weighting factor to use for
averaging. The Average Num range is 1 to 256. The default
value is 32. To change the Average Num value, touch the
Average Numsoft key to highlight it, rotate the knob until the
desired weighting factor appears, then touchAthrerage Num
soft key again.

Scaledisplays the Scale submenu, which selects the method of
determining the x-axis expansion value.

Clamp Coupledisplays the Clamp Couple submenu. This
menu lets you set the Clamping mode used by the Lightning
measurement.

Lightning | Average
Main Menu | Num 32

Scale | Scale
Submenu | Flat

Clamp Couple | Clamp
Submenu [ Slow

Scale Clamp Draw Determine Standard: Chroma
Couple Numbers ColorBars Unknown Amp: 100%
I
\ |
Scale Scale
Grat User
[ [
Clamp DC
Coupling

Figure 2-14: Lightning menu tree

Draw
Numbers

Determine
ColorBars

Draw Numbers displays amplitude values in millivolts for

each of the six color bars on each of the three channels, along
with the percentage deviation from the reference value. The
numbers are linked to the display by lines that indicate the
measured amplitude location.

Determine ColorBars attempts to determine the color-bars
standard and the chrominance amplitude of the input color-bars
signal on the current line. If the signal conforms to a known
color-bars standard, that standard and the estimated chromi-
nance bar amplitude (75% or 100%) become the current
standard and amplitude for the measurement.
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Standard

Chroma
Amp

Scale Submenu

Scale
Flat

Scale
Grat

Scale User

Rescale

Standard selects a color-bar standard to display the graticule
and make amplitude and timing measurements. When this soft
key is highlighted, the standard can be selected by rotating the
knob. Available standards include SMPTE/EBU, BetaCam, and
MII.

Chroma Amp selects a colorbar chrominance amplitude
percentage to use for displaying the graticule and as an
amplitude reference for calculating error results. When this soft
key is highlighted, the amplitude percentage can be selected
with the knob. Available percentages include 75% and 100%.

Scale Flatsets the scale at a value that allows for the widest
known standard colorbar signal.

Scale Gratfills the display along the x-axis for the colorbar
signal currently being received.

Scale Useradjusts x-axis expansion by rotating the knob.

Rescaleresets the x-axis expansion value to that seen when the
Scale Method is set to Flat. This soft key only appears when
the Scale Usersoft key is highlighted.

Clamp Couple Submenu

Clamp
Slow

Clamp
Fast

DC
Coupling

2-26

Clamp Slow selects slow clamp speed. This speed allows
visible hum effects but is useful in coping with large DC offsets
on an input signal.

Clamp Fastselects fast clamp speed. This speed removes DC
offset, hum, and bounce effects from the signal. This is the
default clamp setting for the Lightning measurement.

DC Coupling selects DC coupling (no clamping).
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Luminance NonLinearity Measurement

Luminance NonLinearity measures luminance nonlinear distortion. Figure 2—-15
shows the Luminance NonLinearity display.

The display stacks the nonlinear distortion measurements for the three compo-
nent signals. For each signal, the display plots the step height of each packet as a
percentage of the largest step-size packet. A digital readout of each packet’s step
size is also provided, as well as a peak-to-peak value showing the difference
between the maximum and minimum step sizes.

Arrows on the display indicate an out-of-limits condition. Non-linear distortion
limits for Y, Pb, and Pr components are set to default values. You can change
these values in the current Component measurements ConfigFiles directory.
Refer toConfiguring the Component Measurement Limit Bitepage 1-3 for
more information.

Luminance Non Linearity Component
Field = 1 Line = 50
100.0 100.0 100.0 100.0 100.0
100.4-

100.2 P-P (Y) (%)
1000 ke e e e R

0.0
99.8-
99.6-

100.0 100.0 100.0 100.0 100.0
100.4-
100.2- P-P (Pb) (%)

100 .0 omooman e 0.0

99.8+
99.6-

99.9 100.0 100.0 100.0 100.0
100.4-

100.2- P-P (Pr) (%)
100.0+4 - -~~~ -~ -~ e e

S 0.1
99.8-
99.6-

1st. 2nd. " 3rd. 4th. 5th.
Average 32 -> 32

Figure 2-15: NonLinearity measurement display

Luminance  Pressing the Menu button while the Luminance NonLinearity measurement is
NonLinearity Menu  running displays the Luminance NonLinearity main menu. The Luminance
NonLinearity menu tree is shown in Figure 2—-16.
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NonLinearity
Main Menu

Reference
Submenu

Relative to Ref
Submenu

Acquire
Submenu

Special Position
Submenu

Select Y, Pb and Pr
Submenus

2-28

Average Reference Relative Acquire Rescale
Num 32 to Ref
I I |
Store (1) Store (2) Show (1) Show (2)
Reference Reference Reference Reference
I I
Use (1) Use (2)
Reference Reference
[ [ [ [
Special Block Block Block
Position Mode Lines nn Step nn
[ [ |
Select Select Select Two Wire
Y Pb Pr Mode
I
Manual 1st Step Last Step Previous
Steps n nn.n psec nn.n psec Display

Figure 2-16: NonLinearity menu tree

Luninance NonLinearity Main Menu

Average
Num nnn

Reference

Relative
To Ref

Average Numspecifies the weighting factor to be used for
averaging. The Average Num range is 1 to 256. The default
value is 32. To change the Average Num value, press the
Average Numsoft key to highlight it, rotate the knob until the
desired weighting factor appears, then presgteeage Num
soft key again.

Referencedisplays the Reference submenu. This menu lets you
store the current display as user reference (1) or user reference
(2), or show what is currently stored as user reference (1) or
user reference (2).

Relative To Refdisplays the Relative to Reference submenu,
which lets you subtract either of two stored reference values
from the signal being measured. The displayed re