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Safety Symbols

To prevent the risk of personal injury or loss related to equipment malfunction, Anritsu Corporation uses the following
safety symbols to indicate safety-related information. Ensure that you clearly understand the meanings of the
symbols BEFORE using the equipment. Some or all of the following symbols may be used on all Anritsu equipment.
In addition, there may be other labels attached to products that are not shown in the diagrams in this manual.

Symbols used in manual

f DANGER This indicates a very dangerous procedure that could result in serious injury or

death if not performed properly.

C WARN I N G This indicates a hazardous procedure that could result in serious injury or death if

not performed properly.

CAUTION This indicates a hazardous procedure or danger that could result in light-to-severe
A injury, or loss related to equipment malfunction, if proper precautions are not taken.

Safety Symbols Used on Equipment and in Manual

The following safety symbols are used inside or on the equipment near operation locations to provide information
about safety items and operation precautions. Ensure that you clearly understand the meanings of the symbols and
take the necessary precautions BEFORE using the equipment.

This indicates a prohibited operation. The prohibited operation is indicated
symbolically in or near the barred circle.

symbolically in or near the circle.

This indicates a warning or caution. The contents are indicated symbolically in or
near the triangle.

O This indicates an obligatory safety precaution. The obligatory operation is indicated

This indicates a note. The contents are described in the box.

% E These indicate that the marked part should be recycled.
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Notes On Export Management

This product and its manuals may require an Export License/Approval by
the Government of the product's country of origin for re-export from your
country.

Before re-exporting the product or manuals, please contact us to confirm
whether they are export-controlled items or not.

When you dispose of export-controlled items, the products/manuals need to
be broken/shredded so as not to be unlawfully used for military purpose.

Cautions against computer virus infection

® Copying files and data
Only files that have been provided directly from Anritsu or generated
using Anritsu equipment should be copied to the instrument.
All other required files should be transferred by means of USB or
CompactFlash media after undergoing a thorough virus check.

® Adding software

Do not download or install software that has not been specifically
recommended or licensed by Anritsu.

® Network connections
Ensure that the network has sufficient anti-virus security protection in
place.
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About This Manual

B Operation manual configuration
The operation manual configuration of the MS2830A, MS2840A, and
MS2850A Signal Analyzer is shown below.

MS2690A/MS2691A/MS2692A Signal Analyzer Operation Manual
(Main Frame Operation)

MS2830A Signal Analyzer Operation Manual (Main Frame Operation)

Or

MS2840A Signal Analyzer Operation Manual (Main Frame Operation)

MS2850A Signal Analyzer Operation Manual (Main Frame Operation)

MS2690A/MS2691A/MS2692A and MS2830A/MS2840A/MS2850A
Signal Analyzer Operation Manual (Main Frame Remote Control)

MS2690A/MS2691A/MS2692A “ MS2830A/MS2840A/MS2850A
Signal Analyzer Operation Manual Or Signal Analyzer Operation Manual
||| (Signal Analyzer Function Operation) (Signal Analyzer Function Operation)

MS2690A/MS2691A/MS2692A and MS2830A/MS2840A/MS2850A
Signal Analyzer Operation Manual (Signal Analyzer Function Remote Control)

MS2690A/MS2691A/MS2692A “ MS2830A/MS2840A/MS2850A
Spectrum Analyzer Operation Manual Or Spectrum Analyzer Operation Manual
| || (Spectrum Analyzer Function Operation) (Spectrum Analyzer Function Operation)

MS2690A/MS2691A/MS2692A and MS2830A/MS2840A/MS2850A
Signal Analyzer Operation Manual (Spectrum Analyzer Function Remote Control)

|| MS2690A/MS2691A/MS2692A and MS2830A/MS2840A/MS2850A
Signal Analyzer Operation Manual (Phase Noise Measurement Function Operation)

|| MS2690A/MS2691A/MS2692A and MS2830A/MS2840A/MS2850A
Signal Analyzer Operation Manual (Phase Noise Measurement Function Remote Control)
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o Signal Analyzer Operation Manual (Mainframe Operation)
o Signal Analyzer Operation Manual (Mainframe Remote Control)
Description of basic operations, maintenance procedures, common

functions and common remote functions of the mainframe

¢ Signal Analyzer Operation Manual (Signal Analyzer Function Operation)
<This document>

¢ Signal Analyzer Operation Manual (Signal Analyzer Function Remote
Control)
Description of basic operations, functions and remote functions of the

signal analyzer

o Signal Analyzer Operation Manual (Spectrum Analyzer Function
Operation)

o Signal Analyzer Operation Manual (Spectrum Analyzer Function Remote
Control)
Description of basic operations, functions and remote functions of the

spectrum analyzer

o Signal Analyzer Operation Manual (Phase Noise Measurement Function
Operation)

o Signal Analyzer Operation Manual (Phase Noise Measurement Function
Remote Control)
Description of basic operations, functions and remote functions of the

phase noise measurement function.

Convention Used in This Manual

Throughout this document, the use of MS2830A is assumed unless
otherwise specified. If using MS2840A or MS2850A, change MS2830A to
read MS2840A or MS2850A.

In this document, @ indicates a panel key.
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Chapter 1 Overview

This chapter describes an overview of the Signal Analyzer function.
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Chapter 1 Overview

1.1 Overview of Signal Analyzer
The MS2830A, MS2840A, and MS2850A Signal Analyzer is a spectrum

analyzer to which options such as real-time signal analysis and vector
modulation analysis can be added.

The signal analyzer application (hereinafter “this application”) enables
high-speed and high-accuracy signal processing of wide-ranging analyses
at full-span, a characteristic of conventional sweep-type spectrum
analyzers, using a digital IF block. In addition, the FFT process
(high-speed Fourier conversion) realizes high-speed spectrum analysis
and simultaneous analysis on frequency and time axes not possible with
conventional sweep-type spectrum analyzers. Also, added option enables
recording of the RF input signal as digital data (digitize function). It can
be used in a variety of applications from research and development to
manufacturing thanks to its characteristics.

The Signal Analyzer function has the following features:

e Broad frequency band
MS2830A: 3.6 GHz/6 GHz/13.5 GHz/26.5 GHz/43 GHz
MS2840A: 3.6 GHz/6 GHz/26.5 GHz/44.5 GHz
MS2850A: 32 GHz/44.5 GHz

e Broad analysis bandwidth

MS2830A-006/106 10 MHz
MS2830A-005/105/007/009/109 31.25 MHz
MS2830A-077 62.5 MHz
MS2830A-078 125 MHz
MS2840A-006/106 10 MHz
MS2840A-005/105/009/109 31.25 MHz
MS2840A-077/177 62.5 MHz
MS2840A-078/178 125 MHz
MS2850A-032 255 MHz
MS2850A-033/133 510 MHz
MS2850A-034/134 1 MHz

High dynamic range
High-speed measurement

High-speed, high-accuracy signal analysis using digital IF

Enables time-continuous analysis of loaded data

Large-capacity waveform memory and digitization function that

records RF signals without missing.

MS2830A-005/105/006/106/007/009/109/077/078
MS2840A-005/105/006/106/009/109/077/177/078/178

MS2850A-032/033/133/034/134

Wide variety of measurement functions




1.2  Features of Signal Analyzer

1.2 Features of Signal Analyzer

A signal analyzer can perform analysis with both the frequency and time 1
axes. It achieves high-speed spectrum analysis by using fast Fourier
transformation (FFT) technology.

Differences from a sweep type spectrum analyzer
This section compares the signal analyzer with a conventional sweep
type spectrum analyzer and describes the differences.

MOTAIOA()

Magnitude
A

Frequency

Sweep

-

Figure 1.2-1 Principle of a sweep type spectrum analyzer

Time

As shown in Figure 1.2-1, a sweep type spectrum analyzer sweeps a filter
with a certain frequency band. Because observation is done only within
the filter band, only one frequency can be observed at one given moment.
To analyze a spectrum of multiple signals simultaneously, the filter must
be swept in the entire band, and no signal can be detected for a high
sweep speed (.e., short sweep time). This results in a limitation of the
sweep speed for accurate measurement.

On the other hand, the signal analyzer captures the time domain data
and performs FFT processing to display all the signals in the frequency
band simultaneously, quickly, and accurately.
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Time

| Data

FFT
FFT
FFT

Figure 1.2-2 Principle of Signal Analyzer

Analyzing captured 1Q data in various domains
The signal analyzer can analyze simultaneous input signals by capturing
1Q data for a certain time interval.

Spectrum: Performs spectrum analysis by the FFT method. It
performs noise measurement and power
measurement of modulation signal waves accurately
and quickly, which are difficult to measure

accurately by using a sweep type spectrum analyzer.

Power vs Time: Observes time fluctuations of power. It performs
burst average power accurately and quickly.

Frequency vs Time: Observes time fluctuations of frequency. It can
perform frequency lock time measurement without

using any special instrument.
Phase vs Time: Measures time fluctuation of phase.

CCDF: Performs Complementary Cumulative Distribution
Function (CCDF) analysis.

Spectrogram Performs Spectrogram analysis. It is used to

diagram the changes in a spectrum over time.

No Trace: Only captures IQ data without executing signal
analysis.




1.2  Features of Signal Analyzer

Using 1Q data once captured enables

various analyses

/ o
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> @
[Q data | Time 3.
@
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[ Spectrum |

[ Power vs Time |

[ Freq vs Time |
[ Phase vs Time |

| CCDF |

| Spectrogram |
[ No Trace |

Figure 1.2-3 Multiple analyses

As shown in Figure 1.2-3, once the I1Q data for a certain time interval is
captured, 6 types of analysis methods can be selected for analysis in the
time range. When No Trace is selected, only 1Q data is captured without
executing signal analysis.
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Chapter 2 Basic Operation

This chapter describes the basic operation for the Signal Analyzer

function.
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Chapter 2 Basic Operation

2.1 Display Description

This section describes the display items on the main screen of the Signal

Analyzer function.

Average  Treze Point

Captins

Figure 2.1-1 Main screen of Signal Analyzer function

The main function menu on the main screen is described below.

Table 2.1-1 Main function menu

Function

key Menu Display Function

Sets the frequency.

F1 Frequency [[=" 2.2 “Setting Frequency”

) Sets the level.
F2 Amplitude = 2.3 “Setting Level”

F3 Tri Sets the trigger.
rieger =" 3.2 “Trigger Function”

Configures the settings related to trace.

F5 Trace [[=" Chapter 4 “Trace”
Used for setting related to IQ data capture.
F7 Capture [[=" 2.4 “Setting IQ Data Capture Time
Range”
Fs Accessory Sets up other functions.

=" Chapter 6 “System Setting”




2.2 Setting Frequency

2.2 Setting Frequency

The Signal Analyzer function can set the following four measurement
frequencies.

Center frequency

e Frequency span

Start frequency

Stop frequency

Pressing (Frequency) from page 1 of the main function menu, or
pressing displays the Frequency function menu.

Press the span setting key to set the frequency span.

Anritsu
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Figure 2.2-1 Frequency key and Span key
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Table 2.2-1 Frequency function menu
Function Menu Display Function
key
Page 1 Frequency Press Frequency to display this menu.
Sets the center frequency.
F1 Center 5~ 2.2.1 “Setting center frequency”
Sets the start frequency.
F2 Start [’=° 2.2.3 “Setting start frequency”
F3 Stop Sets the stop frequency.
[['=" 2.2.4 “Setting stop frequency”
Fa Span Sets the frequency span.
'S 2.2.2 “Setting frequency span”
Perform the preselector auto tuning. This
5 Preselector function is available with MS2830A-044/045,
Auto Tune MS2840A-044/046, or MS2850A-047/046.
=" 6.7.1 “Preselector auto tuning”
. Sets the frequency switching speed.
F6 Switching Speed [’== 2.2.6 “Switching Speed”
Sets the step size for center, start and stop
F7 Step Size frequency.
[[ = 2.2.7 “Setting step size”
Selects the Spurious Mode or Normal Mode.
Frequency Band This function is available with
F8 Mode MS2830A-041/043/044/045,
(Spurious/Normal) MS2840A-041/044/046, or MS2850A-047/046.

[=> 2.2.5 “Setting frequency band”




2.2 Setting Frequency

Table 2.2-1 Frequency function menu (Cont’d)

Function

key Menu Display Function

Press Frequency, and then press to

Page 2 Frequency display this menu.

Turn on when using external mixer. This
External Mixer function is available with MS2830A-044/045,
(On/Off) MS2840A-044/046, or MS2850A.

=" Chapter 7 “External Mixer”

F1

Opens the Ext Band Select menu. This function
) is available with MS2830A-044/045,

F2 External Mixer MS2840A-044/046, or MS2850A. This function
Band Select is available when External Mixer is turned On.

[[=" 7.4 “Setting Band of External Mixer”

Sets the External Mixer Bias. This function is
available with MS2830A-044/045,

. MS2840A-044/046, or MS2850A. This function
F3 E?cternal Mixer is not available when High Performance
Bias Waveguide Mixer is selected, or External Mixer
1s turned Off.

[[=" 7.5 “Setting External Mixer Bias”
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Sets the External Mixer Loss. This function is
available with MS2830A-044/045,
MS2840A-044/046, or MS2850A. This function
External Mixer 1s not available when High Performance
Loss Waveguide Mixer is selected, or External Mixer
is turned Off.

@ 7.6 “Setting Conversion Loss of External

Mixer”

F4

Enables/Disables the Micro Wave Preselector
Bypass function. This function is available with
MS2830A-007/067/167, MS2840A-067/167, or
MS2850A.

The frequency characteristics can be improved
at 4 GHz or more of the preselector band when
setting preselector Bypass to On.

If Frequency Span is 50 MHz or more, the
microwave preselector is bypassed regardless of

. this setting.
Micro Wave

F8 Preselector Bypass
(On/Off)

This function is not available when External
Mixer is turned On.
= 1.3.13 “MS2830A-067/167”,
1.3.14 “MS2830A-007” in the MS2830A Signal
Analyzer Operation Manual (Mainframe
Operation),
1.3.15 “MS2840A-067/167” in the MS2840A
Signal Analyzer Operation Manual (Mainframe
Operation), or
1.3.6 “MS2850A-067” in the MS2850A
Signal Analyzer Operation Manual (Mainframe
Operation).
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Chapter 2 Basic Operation

The display items related to the frequency parameters are described
below.

&% Signal Analyzer

Spectrum
MKR 1 1.000 00000000 GHz -13.75 dBm/996.1 kHz Analysis Start Time
Analysis Time Length Reference Level
DRBW
[dBm] Det. : Average Trace Point:
10,0 ]

—10.00dBm

Attenuator

200

Auto Manual

Attenuator

10dB

Pre—Amp

on  off

L]
Log Scale Unit

b
’\M " I "“ “ ] Y f" T
e il

Start  995.000 000 00 MHz Stop  1.005 000 000 00 GHz

1000 HF F‘l\ IH ““‘Wl\'l\l”“ "

Trigger—m™ — 00— ™ — —
-10.00 dBm Trigger Free Run
Offset Value

10 dB 0.00dB

Pre-Amp Off

Figure 2.2-2 Display items related to frequency parameters

Table 2.2-2 Display items related to frequency parameters

No. Display Description

Center Freq. Displays the center frequency or start

(1] or frequenc
Start Freq. 4 Y.
(2] Freq. Span Displays the frequency span.
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2.2 Setting Frequency

The relationships between the center frequency, frequency span, start
frequency, and stop frequency are always as shown in Figure 2.2-3. When
any of the center frequency, start frequency, stop frequency, and
frequency span are set, the remaining 2 frequencies that have not been

set are automatically set.

Frequency span

A

vs,
)
z.
Frequency span/2 D)
o
k=]
®
H
o
g.
B
Freq.
Start frequency Center frequency Stop frequency

Figure 2.2-3 Center frequency, frequency span, start frequency,
and stop frequency

Example: When the frequency span is set to 5 MHz, and the stop frequency
to 1 GHz
Frequency span: 5 MHz
Stop frequency: 1 GHz
Start frequency: 995 MHz (auto setting)
Center frequency: 997.5 MHz (auto setting)
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2.21 Setting center frequency

Example: To set the center frequency to 1 MHz

<Procedure>
1. Press (e), or press (Center) from the Frequency function
menu.

2. After pressing @, press (MHz) to set the center frequency.

Setting range and resolution for center frequency

Setting range:

MS2830A

Without MS2830A-077/078, or frequency span < 31.25 MHz

MS2830A-040: 0 Hz to 3.6 GHz
MS2830A-041: 0 Hz to 6.0 GHz
MS2830A-043: 0 Hzto 13.5 GHz
MS2830A-044: 0 Hz to 26.5 GHz
MS2830A-045: 0 Hz to 43 GHz

With MS2830A-077/078, and frequency span > 31.25 MHz
MS2830A-040: 300 MHz to 3.6 GHz
MS2830A-041: 300 MHz to 6.0 GHz
MS2830A-043: 300 MHz to 13.5 GHz

With MS2830A-077/078, without MS2830A-067/167,
and frequency span > 31.25 MHz

MS2830A-044: 300 MHz to 6 GHz

MS2830A-045: 300 MHz to 6 GHz

With MS2830A-077/078, with MS2830A-067/167,
and frequency span > 31.25 MHz
MS2830A-044: 300 MHz to 26.5 GHz
MS2830A-045: 300 MHz to 43 GHz

MS2840A
Without MS2840A-077/177/078/178,
or frequency span < 31.25 MHz
MS2840A-040: 0 Hz to 3.6 GHz
MS2840A-041: 0 Hz to 6.0 GHz
MS2840A-044: 0 Hz to 26.5 GHz
MS2840A-046: 0 Hz to 44.5 GHz

With MS2840A-077/177/078/178, and frequency span < 31.25 MHz
MS2840A-040: 300 MHz to 3.6 GHz
MS2840A-041: 300 MHz to 6.0 GHz

With MS2840A-077/177/078/178, without MS2840A-067/167,
and frequency span > 31.25 MHz




2.2 Setting Frequency

MS2840A-044: 300 MHz to 6 GHz
MS2840A-046: 300 MHz to 6 GHz

With MS2840A-077/177/078/178, with MS2840A-067/167,
and frequency span > 31.25 MHz
MS2840A-044: 300 MHz to 26.5 GHz
MS2840A-046: 300 MHz to 44.5 GHz

MS2850A
Frequency span < 31.25 MHz
MS2840A-047: 0 MHz to 32 GHz
MS2840A-046: 0 MHz to 44.5 GHz

31.25 MHz < Frequency span <510 MHz
MS2850A-047: 100 MHz to 32 GHz
MS2850A-046: 100 MHz to 44.5 GHz
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510 MHz > Frequency span
MS2850A-047: 4.2 GHz* to 32 GHz
MS2850A-046: 4.2 GHz* to 44.5 GHz

* When the MS2850A-034/134 is installed and the center frequency is
lower than 4.2 GHz, the bandwidth cannot be set to 1 GHz.

Minimum setting resolution: 1 Hz

Rotary knob resolution: % 00 Hz

Up/down step key resolution: [[=" 2.2.7 “Setting step size”
Left/right step key resolution: @ 2.2.7 “Setting step size”

X : Frequency span [Hzl: [[=" 2.2.2 “Setting frequency span”

The start frequency and stop frequency are automatically set when the

center frequency is set.
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2.2.2 Setting frequency span

Example: To set the frequency span to 1 kHz

<Procedure>
1. Press , or press (Span) from the Frequency function
menu.

2. After pressing @, press (kHz) to set the frequency span.

Setting range and resolution for frequency span
Setting range: 1 kHz to 10 MHz
(MS2830A-006/106, MS2840A-006/106)
1 kHz to 31.25 MHz
(MS2830A-005/105/007/009/109,
MS2840A-005/105/009/109)

1 kHz to 62.5 MHz
(MS2830A-077, MS2840A-077/177)

1 kHz to 125 MHz
(MS2830A-078, MS2840A-078/178)

1 kHz to 255 MHz (MS2850A-032)
1 kHz to 510 MHz (MS2850A-033/133)
1 kHz to 1 GHz (MS2850A-034/134)

Rotary knob resolution: Refer to Table 2.2.2-1
Step key resolution: Refer to Table 2.2.2-1

The sampling rate of the IQ data is automatically set when the frequency

span is set.

2-10



2.2 Setting Frequency

Table 2.2.2-1

Frequency span and sampling rate

Sampling Rate

Frequency | ms2830A-006/106 MS2830A-005/105/007/009/109/077/078
Span MS2840A-006/106 MS2840A-005/105/009/109/077/177/078/178
MS2850A-032/033/133/034/134
1 kHz 2 kHz
2.5 kHz 5 kHz
5 kHz 10 kHz
10 kHz 20 kHz
25 kHz 50 kHz
50 kHz 100 kHz
100 kHz 200 kHz
250 kHz 500 kHz
500 kHz 1 MHz
1 MHz 2 MHz
2.5 MHz 5 MHz
5 MHz 10 MHz
10 MHz 20 MHz
25 MHz — 50 MHz
31.25 MHz — 50 MHz
Table 2.2.2-1 Frequency span and sampling rate (Cont’d)
Sampling Rate
Frequency | Ms2830A-077 | MS2830A-078 | MS2850A-032 | MS2850A-033 | MS2850A-034
Span MS2840A-077 | MS2840A-078 133 134
n77 78
6;2 ﬁﬁz 100 MHz 81.25 MHz
1(2)2 xiz - 200 MHz 162.5 MHz
255 MHz — 325 MHz
510 MHz — 650 MHz
1 GHz - 1300 MHz

2-11
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Chapter 2 Basic Operation

2.2.3 Setting start frequency
Example: To set the start frequency to 10 MHz
<Procedure>

1. Press .

2. Press (Start).

3. After pressing @ @, press (MHz) to set the start frequency.
Setting range and resolution for start frequency

Setting range:

MS2830A

Without MS2830A-077/078, or frequency span < 31.25 MHz
MS2830A-040: ~ Y/ Hz to 3.6 GHz— ¥ Ha,
MS2830A-041: ¥/ Hz to 6.0 GHz— ¥ Ha,
MS2830A-043: ¥ Hz to 13.5 GHz— ¥, Hz
MS2830A-044: Y/ Hz to 26.5 GHz— ¥ Hz
MS2830A-045: Y/ Hz to 43 GHz— Y Hz

With MS2830A-077/078, and frequency span > 31.25 MHz
MS2830A-040: 300 MHz~ ¥ Hz to 3.6 GHz— ¥ Hz
MS2830A-041: 300 MHz~ ¥ Hz to 6.0 GHz— ¥ Hz
MS2830A-043: 300 MHz~ ¥ Hz to 13.5 GHz— ¥ Hz

With MS2830A-077/078, without MS2830A-067/167,
and frequency span > 31.25 MHz

MS2830A-044: 300 MHz~ ¥ Hz to 6 GHz— %) Hz
MS2830A-045: 300 MHz— % Hz to 6 GHz— % Hz

With MS2830A-077/078, with MS2830A-067/167,
and frequency span > 31.25 MHz

MS2830A-044: 300 MHz— % Hz to 26.5 GHz— % Hz
MS2830A-045: 300 MHz~ ¥ Hz to 43 GHz— ¥ Hz

MS2840A
Without MS2840A-077/177/078/178,
or frequency span < 31.25 MHz

MS2840A-040: ¥/ Hz to 3.6 GHz— ¥ Hz
MS2840A-041: ~ %/ Hz to 6.0 GHz— Y, Hz
MS2840A-044: ~ Y/ Hz to 26.5 GHz— ¥ Hz
MS2840A-046: Y/ Hz to 4.5 GHz— %) Hz
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2.2 Setting Frequency

With MS2840A-077/177/078/178, and frequency span < 31.25 MHz
MS2840A-040: 300 MHz~ ¥ Hz to 3.6 GHz— ¥ Hz

MS2840A-041: 300 MHz— % Hz to 6.0 GHz— % Hz

With MS2840A-077/177/078/178, without MS2840A-067/167,
and frequency span > 31.25 MHz

MS2840A-044: 300 MHz~ ¥ Hz to 6 GHz~ %) Hz
- . _ X _X
MS2840A-046: 300 MHz é Hz to 6 GHz A Hz g
[
With MS2840A-077/177/078/178, with MS2840A-067/167, g
and frequency span > 31.25 MHz "8
MS2840A-044: 300 MHz~ ¥ Hz to 26.5 GHz— Y4 H S
: Z » Hz to 26.5 Z » Hz =
o
MS2840A-046: 300 MHz— ¥, Hz to 44.5 GHz— Y, Hz B
MS2850A
Frequency span < 31.25 MHz
MS2850A-047: ~ Y/ Hz to 32 GHz— Y Hz
MS2850A-046: Y/ Hz to 44.5 GHz— ¥, Hz
31.25 MHz < Frequency span < 510 MHz
MS2850A-047: 100 MHz~ ¥ Hz to 32 GHz— ¥, Hz
MS2850A-046: 100 MHz~ ¥ Hz to 44.5 GHz— Y Hz
Frequency span > 510 MHz
MS2850A-047: 4.2 GHz— ) Hz to 32 GHz—~ % Hz
MS2850A-046: 4.2 GHz— ¥, Hz to 44.5 GHz— %) Hz
Minimum resolution: 1 Hz
Rotary knob resolution: % 00 Hz

Up/down step key resolution: [@ 2.2.7 “Setting step size”
Left/right step key resolution: [ & 2.2.7 “Setting step size”
X: Frequency span [Hz]: [ = 2.2.2 “Setting frequency span”

2-13
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2.2.4 Setting stop frequency

Example: To set the stop frequency to 1 GHz
<Procedure>

1. Press .

2. Press (Stop).

3. After pressing @, press (GHz2) to set the stop frequency.
Setting range and resolution for stop frequency

Setting range:

MS2830A

Without MS2830A-077/078, or frequency span < 31.25 MHz
MS2830A-040: Y/ Hz to 3.6 GHz + ¥ Hz
MS2830A-041: Y/ Hz t0 6.0 GHz + % Hz
MS2830A-043: Y/ Hz to 135 GHz + Y} Hz
MS2830A-044: Y/ Hz to 265 GHz + ¥, Hz
MS2830A-045: Y/ Hz to 43 GHz + ¥ Hz

With MS2830A-077/078, and frequency span > 31.25 MHz
MS2830A-040: 300 MHz + ¥} Hz to 3.6 GHz + ¥ Hz
MS2830A-041: 300 MHz + ¥} Hz to 6.0 GHz + ¥ Hz
MS2830A-043: 300 MHz + ¥} Hz to 18.5 GHz + ¥, Hz

With MS2830A-077/078, without MS2830A-067/167,
and frequency span > 31.25 MHz

MS2830A-044: 300 MHz + ¥} Hz to 6 GHz + ¥ Hz
MS2830A-045: 300 MHz + ¥4 Hz to 6 GHz + ¥ Hz

With MS2830A-077/078, with MS2830A-067/167,
and frequency span > 31.25 MHz

MS2830A-044: 300 MHz + % Hz to 26.5 GHz + % Hz
MS2830A-045: 300 MHz + % Hz to 43 GHz + % Hz

MS2840A
Without MS2840A-077/177/078/178,
or frequency span < 31.25 MHz

MS2840A-040: Y/ Hz to 3.6 GHz + ¥ Hz
MS2840A-041: Y/ Hz to 6.0 GHz + ¥ Hz
MS2840A-044: Y/ Hz to 26.5 GHz + Y4 Hz
MS2840A-046: Y/ Hz to 4.5 GHz + ) Hz
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2.2 Setting Frequency

With MS2840A-077/177/078/178, and frequency span < 31.25 MHz
MS2840A-040: 300 MHz + ¥} Hz to 3.6 GHz + ¥ Hz

MS2840A-041: 300 MHz + % Hz to 6.0 GHz + % Hz

With MS2840A-077/177/078/178, without MS2840A-067/167,
and frequency span > 31.25 MHz

MS2840A-044: 300 MHz + % Hz to 6 GHz + % Hz
MS2840A-046: 300 MHz + % Hz to 6 GHz + % Hz

With MS2840A-077/177/078/178, with MS2840A-067/167,
and frequency span > 31.25 MHz

MS2840A-044: 300 MHz + ¥} Hz to 26.5 GHz + ¥, Hz
MS2840A-046: 300 MHz + ¥4 Hz to 44.5 GHz + ¥, Hz
MS2850A
Frequency span < 31.25 MHz
MS2850A-047: Y/ Hz to 32 GHz + ¥ Hz
MS2850A-046: Y/ Hz to 4.5 GHz + ) Hz
31.25 MHz < Frequency span < 510 MHz
MS2850A-047: 100 MHz + ¥ Hz to 32 GHz + ¥ Hz
MS2850A-046: 100 MHz + ¥, Hz to 44.5 GHz + ¥, Hz
Frequency span > 510 MHz
MS2850A-047: 4.2 GHz+ ¥ Hz to 32 GHz + ¥, Hy
MS2850A-046: 4.2 GHz + ¥ Hz to 44.5 GHz + %) Hz
Minimum resolution: 1 Hz
Rotary knob resolution: % 00 Hz

Up/down step key resolution: [@ 2.2.7 “Setting step size”
Left/right step key resolution:  [[ & 2.2.7 “Setting step size”
X: Frequency span [Hz]: @ 2.2.2 “Setting frequency span”
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Chapter 2 Basic Operation

2.2.5 Setting frequency band

Note:
This function can be used when MS2830A-041/043/044/045 or
MS2840A-041/044/046 1s installed.

The frequency band of the preselector can be changed by changing the
frequency band mode. The setting procedure for the band mode is as
follows.

<Procedure>
1. Press .
2. Press (Frequency Band Mode).

When the frequency band mode is changed, the preselector passing

frequency is changed, as shown in Table 2.2.5-1.

Table 2.2.5-1 Preselector passing lower limit frequency

Frequency Band Mode Preselector Passing Frequency
Normal > 4.0 GHz
Spurious > 3.5 GHz

When the frequency band mode is set to Spurious, the preselector can be
used for frequencies above 3.5 GHz as shown in Table 2.2.5-1. If the
frequency span is more than 50 MHz, the frequency band mode is fixed to
Normal.
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2.2 Setting Frequency

2.2.6 Switching Speed

Selects the normal or fast frequency switching speed.

Table 2.2.6-1 Switching Speed

Switching Speed Descriptions

The operation is done so as to increase the

Fast Tuning frequency switching speed. (fast switching)

The operation is done so as to improve the

phase noise characteristic rather than the 8’

Normal T 0
frequency switching speed. (normal =3

switching) o

k=]

@

Example: To specify the fast Switching Speed. o
<Procedure> g

1. Press .

2. Press (Switching Speed) to change to Switching Speed menu.
3. Press (Fast Tuning) to specify fast switching.

Signal Ana lvzer

MKR 1 2000000 00000 GHz -7.03 dBmf3 125 MHz

Center

R
Det. : Average  Trace Point:

2.000 000 000GH=

Start

Center =
2 000 000 000 Hz 1.884 375 000G Hz

This is displayed
when Switching
Speed is set to
Fast-Tuning

Stop

2.013 625 000GHz

Span

31.25 MHz

| Sl ! iT L S
a0 . ;I"|Ifl || |” ra ity il I ., |i hl” i || il Switching Speed
| |.I 1'|1r!"||’||'|‘ l. . r ] _.'u'l il |' |“d ‘ :

1004 ;l LR | |

Fast Tuning

Step Size

1.000GHz

0.00 dBm [

Frequency Band
Mode

Normal

10 4B

Figure 2.2.6-1 Fast-Tuning display
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Chapter 2 Basic Operation

2.2.7 Setting step size

The step size of the center, start and stop frequency can be set.

Example: To set the step size to 1 GHz.
<Procedure>

1. Press .
2. Press (Step Size).
3. After pressing , press (GH2) to set the stop frequency.

Setting range and resolution for step size

Setting range:

MS2830A
Without MS2830A-077/078, or frequency span < 31.25 MHz
MS2830A-040: 1 Hz to 3.6 GHz
MS2830A-041: 0 Hz to 6.0 GHz
MS2830A-043: 1 Hzto 13.5 GHz
MS2830A-044: 1 Hz to 26.5 GHz
MS2830A-045: 1 Hz to 43 GHz

With MS2830A-077/078, and frequency span > 31.25 MHz
MS2830A-040: 1 Hz to 3.6 GHz
MS2830A-041: 1 Hzto 6.0 GHz
MS2830A-043: 1 Hzto 13.5 GHz

With MS2830A-077/078, without MS2830A-067/167,
and frequency span > 31.25 MHz
MS2830A-044: 1 Hzto 6 GHz
MS2830A-045: 1 Hzto 6 GHz

With MS2830A-077/078, with MS2830A-067/167,
and frequency span > 31.25 MHz
MS2830A-044: 1 Hz to 26.5 GHz
MS2830A-045: 1 Hz to 43 GHz

MS2840A
Without MS2840A-077/177/078/178,
or frequency span < 31.25 MHz
MS2840A-040: 1 Hz to 3.6 GHz
MS2840A-041: 1 Hz to 6.0 GHz
MS2840A-044: 1 Hz to 26.5 GHz
MS2840A-046: 1 Hz to 44.5 GHz

With MS2840A-077/177/078/178, and frequency span < 31.25 MHz
MS2840A-040: 1 Hz to 3.6 GHz
MS2840A-041: 1 Hz to 6.0 GHz
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2.2 Setting Frequency

With MS2840A-077/177/078/178, without MS2840A-067/167,
and frequency span > 31.25 MHz
MS2840A-044: 1 Hz to 6 GHz
MS2840A-046: 1 Hz to 6 GHz

With MS2840A-077/177/078/178, with MS2840A-067/167,
and frequency span > 31.25 MHz
MS2840A-044: 1 Hz to 26.5 GHz
MS2840A-046: 1 Hz to 44.5 GHz

&
MS2850A @,
MS2850A-047: 1 Hz to 32 GHz o
MS2850A-046: 1 Hz to 44.5 GHz 3
'-s
o
Minimum setting resolution: 1 Hz g°
B
Rotary knob resolution: % 00 Hz

. . X
Up/down step key resolution: %0 Hz

Left/right step key resolution: X Hz

X: Frequency span [Hzl: [[=" 2.2.2 “Setting frequency span”
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Chapter 2 Basic Operation

2.2.8 Low Phase Noise Display

This function is available when MS2830A-062/066 or MS2840A-066/166
Low Phase Noise is installed.

Low Phase Noise is displayed when the Low Phase Noise Performance
function is enabled at the conditions in Table 2.2.8-1.

Refer to section 3.4.4 “System Settings Low Phase Noise” in the
MS2830A Signal Analyzer Operation Manual (Mainframe Operation) or
MS2840A Signal Analyzer Operation Manual (Mainframe Operation) for
the settings.

Table 2.2.8-1 Low Phase Noise Performance Enabled Conditions

System Settings, Low Phase Noise Low Phase Noise
On Enabled
Off Disabled

MKR 1 3.600 000 000 00 GHz  -89.26 dBm/3.125 MHz Analysis Start Time
Analysis Time Length Center
RBW
Det. : Average Trace Point: 1281

3.600 000 000GHz

This is displayed
when Low Phase
Noise Performance is
enabled.

3.584 375 000GHz

Stop

3.615 625 000GHz

Span

31.25 MHz

L]
Bwitching Speed

i Normal

1 I i P
| N I i : § h \ (
000 | Gl Al b | il a4 J [ R I WYY 1 I T
Start  3.584 375 000 00 GHz Stop  3.615 625 000 00 GHz

o Step Size

Frequency and Time ——— -Level ————«———— -Trigger——M8 ————— 1.000GH=z
Center Freq. 3.600 000000 GHz|| Ref. Level 0.00 dBm Trigger Free Run
Freq. Span 31.25 MHz
Capture Length 0s Attenuator 10 dB

Ref.Int Pre-Amp Off

Figure 2.2.8-1 Low Phase Noise Display
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2.3 Setting Level

2.3 Setting Level

Pressing (Amplitude) from the main function menu, or pressing
displays the Amplitude function menu.

/nrit: - ‘
(o= gges )
b @&
g 0508 >7 -
o o) |o|e) o
Amplitudi
© o Oo® [ -' g)’
o) & 8 = 2.
6 @ OO0 =&
g oo & & g
‘ OO ® @ & | @ 2
56 - o g
[— ] AJ m
' &
d o
)
5

Figure 2.3-1 Amplitude key

Table 2.3-1 Amplitude function menu

Fur':g;lon Menu Display Function
Page 1 Amplitude Press Amplitude to display this menu.
F1 Reference Level Sets the maximum level of the input signal.
[[=" 2.3.1 “Setting reference level”
Sets the input attenuator to the optimal value
F2 ‘égten;ll\itor D according to the reference level setting.
utorVanua [[=> 2.3.2 “Setting input attenuator”
Sets the input attenuator.
F3 Attenuator =" 2.3.2 “Setting input attenuator”
Switches Pre-Amp On/Off.
This is displayed only when
F4 Pre-Amp MS2830A-008/108/068/168,
MS2840A-008/108/068/168/069/169, or
MS2850A-068/168 Preamplifier is installed.
[>S~ 2.3.6 “Pre-Amp”
. Sets the unit (Log scale) of the level axis.
F5 Log Scale Unit [[=" 2.3.4 “Setting reference level unit’
Fe Seale Sets the scale mode of the level axis.
[ = 2.3.3 “Setting scale”
Switches On/Off the reference level offset
F7 Offset (On/Off) function.
[=" 2.3.5 “Setting reference level offset”
Sets the reference level offset value.
F8 Offset Value [[= 2.3.5 “Setting reference level offset”
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Chapter 2 Basic Operation

Table 2.3-1 Amplitude function menu (Cont’d)

Function
key

Menu Display

Function

Page 2

Amplitude

Press Amplitude, and then press to display
this menu.

F8

Micro Wave
Preselector Bypass
(On/Off)

Enables/Disables the Micro Wave Preselector
Bypass function. This function is available with
MS2830A-007/067/167, MS2840A-067/167, or
MS2850A.

The frequency characteristics can be improved
at 4 GHz or more of the preselector band when
setting preselector Bypass to On.

If Frequency Span is 50 MHz or more, the
microwave preselector is bypassed regardless of
this setting.
This function is not available when External
Mixer is turned On.
=", 1.3.13 “MS2830A-067/167”,
1.3.14 “MS2830A-007” in the MS2830A Signal
Analyzer Operation Manual (Mainframe
Operation),
1.3.15 “MS2840A-067/167” in the MS2840A
Signal Analyzer Operation Manual (Mainframe
Operation), or
1.3.6 “MS2850A-067” in the MS2850A Signal
Analyzer Operation Manual (Mainframe
Operation).
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2.3 Setting Level

The display items related to the level parameters are described below.

n= Signal Analyzer

Spectrum
MKR 1 1.000 000 00000 GHz 6.25 dBm/996.1 kHz Analysis Start Time
Analysis Time Length Reference Level
@RrRBW
Det. : Average Trace Point :

10.00dBm

Attenuator

Auto

Manual

Attenuator

20dB

L]
Log Scale Unit

\|I h

|‘ } i |A\

ws]
)
[)]
[y
o
@)
k]
@
H
©
.
o
(=}

- “ i W M / » II‘L'II' W \.N»" M I ' i M'IN\WVW I J “u

Start  995.000 000 00 MHz Stop 1,005 000 000 00 GHz

Frequency and Time ——— _ - Trigger———————
Center Freq. 1.000 000 000 GHz FEAE] 10.00 dBi Trigger Free Run
Freq. Span 10 M Ref. Level Ofs. 20.00 dB

Capture Length

Offset Value

20.00dB

Figure 2.3-2 Display items related to level parameters

Table 2.3-2 Display items related to level parameters

No. Display Description
[1] | Ref. Level Displays the reference level.

Displays the adding offset value of the
[2] | Ref. Level Ofs. reference level when the reference level

offset function is On.

[3] | Attenuator Displays the input attenuator value.
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Table 2.3-3 and Table 2.3-4 show the level display modes of the Signal
Analyzer function and the reference level (top of the amplitude scale)

setting range of each mode.

Table 2.3-3 Reference level setting range (When Pre-Amp is set to Off)

(in dBm)

Scale Mode Unit Reference Level Range

dBm —120 to +50 dBm
dBuV -13.01 to +156.99 dBuV
dBmV -73.01 to +96.99 dBmV

Log Scale \Y 0.224 uV to 70.7V
W 1fW to 100 W
dBuV(emf) -6.99 to +163.01 dBpV (emf)
dBuV/m —-13.01 to +156.99 dBuV/m

Linear Scale v 22.4 uVto 70.7V

(80 to +50 dBm)

Table 2.3-4 Reference level setting range (When Pre-Amp is set to On)

Scale Mode Unit Reference Level Range
dBm —120 to +30 dBm
dBpV ~13.01 to +136.99 dBuV
dBmV -73.01 to +76.99 dBmV
Log Scale \Y 0.224 uVto 7.07V
Y 1fW to 1IW
dBpV (emf) —6.99 to +143.01 dBuV (emf)
dBuV/m —13.01 to +136.99 dBuV/m
Linear Scale v 2.24 uVto 7.07V
(in dBm) (~100 to +30 dBm)
dBm: Unit system where 1 mW/50 Q = 0 dBm.
dBuVv: Unit system where 1 uV = 0 dBuV. Displayed with 50 Q
termination voltage.
dBmV: Unit system where 1 mV = 0 dBmV. Displayed with 50 Q

termination voltage.

dBuV (emf): dBuV unit system that uses open voltage display, where
values are equal to dBuV + 6 dB.

dBuV/m:

Unit system that displays field intensity. Measurement

values are the same as values when dBuV is selected.
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2.3.1 Setting reference level

The reference level (upper end of amplitude scale) can be set.

Example: To set the reference level to —10 dBm
<Procedure>

1. Press _
2. Press (Reference Level).

3. After pressing @, press (dBm) to set the reference

o

level. @

[

6

: : o
Setting range and resolution for reference level "8
Setting range: Refer to Table 2.3-3. §
Minimum resolution: 0.01 dB (dB unit system) g'

Number of significant figures: 3 (in W)
Number of significant figures: 3 (in V)
Rotary knob resolution: This changes depending on Scale
Step key resolution: This changes depending on Scale
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2.3.2 Setting input attenuator

This configures the input attenuator settings.

(1) Auto mode
The input attenuator is automatically set according to the set
reference level.
Table 2.3.2-1 and Table 2.3.2-2 show the settings in the Auto mode.

Table 2.3.2-1 Input attenuators set in Auto mode
(When Pre-Amp is set to Off)

N=Reference Level (dBm) Attenuator Auto (dB)
Resolution 2 dB Resolution 10 dB

-120 < N0 10 10
O0<N<2 12 20
2<N< 4 14 20
4<N<6 16 20
6<N<S8 18 20
8<N10 20 20
10< N < 12 22 30
12<N< 14 24 30
14<N< 16 26 30
16< N < 18 28 30
18< N < 20 30 30
20< N < 22 32 40
22< N < 24 34 40
24< N < 26 36 40
26 < N < 28 38 40
28< N < 30 40 40
30<N< 32 42 50
32< N < 34 44 50
34<N< 36 46 50
36< N < 38 48 50
38< N < 40 50 50
40< N < 42 52 60
42< N < 44 54 60
44 < N < 46 56 60
46 < N < 48 58 60
48< N < 50 60 60

Refer to Table 2.3.2-3 for resolution of input attenuator.
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Table 2.3.2-2 Input attenuators set in Auto mode
(When Pre-Amp is set to On)

N=Reference Level (dBm) Attenuator Auto (dB)
Resolution 2 dB Resolution 10 dB
-120< N £ =20 10 10
-20< N < 18 12 20
-18< N < -16 14 20
-16< N < -14 16 20
-14<N< 12 18 20 g
-12< N < -10 20 20 o
~10<N< -8 22 30 S
—8<N< -6 24 30 @
6<N< 4 26 30 £
4<N< -2 28 30 2
2<N<O0 30 30
O<N<L2 32 40
2<N< 4 34 40
4<N<6 36 40
6<N<8 38 40
8<N<L< 10 40 40
10<N< 12 42 50
12<N< 14 44 50
14<N< 16 46 50
16<N< 18 48 50
18< N < 20 50 50
20< N < 22 52 60
22< N < 24 54 60
24 < N < 26 56 60
26< N < 28 58 60
28< N < 30 60 60

Refer to Table 2.3.2-3 for resolution of input attenuator.
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(2) Manual setting

In the Auto mode, the input attenuator is set so that the level can be

measured with high accuracy, without any effect of gain compression,

with a low noise level, when a signal at the same level as the

reference level is input. However, to measure minute signals with

increased sensitivity to measure non-harmonic spurious or proximity

spurious of the signal, the attenuator value may be too high to

measure with the specified sensitivity in the Auto mode. In this case,

set the input attenuator in Manual setting.

The setting range of the input attenuator in Manual setting is as

follows. The following tables show the setting range and resolution

of input attenuator.

Table 2.3.2-3 Resolution of Input Attenuator

System ATT mode Center frequency range ATT value Resolution
Excluding — — —
MS2830A-045, 2 dB
MS2840A-046
MS2830A-045 Electric Frequency Band Mode: ATT <10 dB 10 dB
Combined | Normal,
Center frequency <6 GHz | 10dB <ATT <40 dB 2 dB
Spurious,
Center frequency < 4 GHz 40 dB <ATT <60 dB 10dB
Frequency Band Mode:
Normal,
Center frequency > 6 GHz | — 10 dB
Spurious,
Center frequency > 4 GHz
Mechanical
Only T — 10 dB
MS2840A-046 Electric Frequency Band Mode:
without Combined | Normal,
MS2840A-019/119 Center frequency <6 GHz | — 2 dB
Spurious,
Center frequency < 4 GHz
Frequency Band Mode:
Normal,
Center frequency > 6 GHz | — 10 dB
Spurious,
Center frequency > 4 GHz
Mechanical
Only T - 10 dB
MS2840A-046
with — — — 2 dB
MS2840A-019/119
MS2850A* — — — 2 dB

2-28




2.3 Setting Level

*  The input attenuator resolution of the MS2850A is fixed to 2 dB
regardless of option, ATT Mode, or SPAN.

Table 2.3.2-4 Input attenuator setting range
(When Pre-Amp is set to Off)

Attenuator Manual

Lower Limit Upper Limit
Logic*
(@ =0,p=1,y=2) 60 dB s
The minimum value is 0 dB. e
8.
. o
Table 2.3.2-5 Input attenuator setting range '-8
(When Pre-Amp is set to On) S
=
Attenuator Manual g
Lower Limit Upper Limit
Logic*
(o =20,B=21,y=22) 60 dB
The minimum value is 0 dB.

*:  The following rules apply:

<1> If the reference level is 0 or if it is divisible by 2.
Attenuator (dB) = RL*1 + q

<2> Not <1>, and INT (RL)*2 is an odd number.
Attenuator (dB) = INT (RL)*2 +

<3> Not <1>, and INT (RL) is an even number.
Attenuator (dB) = INT (RL)*2 + y

*1: Reference level (dBm)
*2: Maximum integer not exceeding reference level.

For measurement of second and third harmonic spurious, the mixer
input level must be lowered to eliminate the effect of internal distortion.
Internal distortion is below —65 dBc (at 1 GHz) when the mixer input
level is =30 dBm, so to measure harmonic spurious up to —65 dBc, the
mixer input level must be below —30 dBm. In this case, if the attenuator
setting is Auto, the attenuator value is too small. Set the attenuator

value manually.

2-29



Chapter 2 Basic Operation

Setting the input attenuator

Example: To set the input attenuator to 30 dB using the Auto mode
<Procedure>

1. Press .

2. Press (Attenuator Auto/Manual) and select Auto.
3. Press (Reference Level).
4

After pressing (o), press (dBm). The input attenuator is
set to 30 dB.

Example: To set the input attenuator to 30 dB using the Manual mode.
<Procedure>

1. Press .

2. Press (Attenuator).
3. After pressing (o), press (dB) to set the input attenuator.

In Manual mode, the [M icon is displayed.

== Signal Analyzer

Spectrum
MKR 1 1.000 00000000 GHz -13.76 dBm/996.1 kHz Analysis Start Time
Analysis Time Length Reference Level
BRBW
Det. : Average Trace Point: 2049

—-10.00dBm

Attenuator = Attenuator
30dB Auto Manual

Attenuator

J0dB

Pre—Amp

On Off

700 | 0 .

L)
I U Log Scale Unit

e il

-110.0
Start 995.000 000 00 MHz Stop  1.005 000 000 00 GHz

Frequency and Time—rLevel——— -Trigger—M8M8M8 M
Center Freq. 1.000 000 000 GHz Ref. Level -10.00 dBm Trigger Free Run
Freq. Span 10 MHz Offset Value
Capture Length Os m ttenuator 30 dB 20.00dB

\j‘l‘

e

Ref.Ext Pre-Amp Off

Icon

Figure 2.3.2-1 Manual icon
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Displaying Level Over

When the RF input signal level exceeds the specified value, distortion
occurs and correct measurement values cannot be obtained. In this case,

is displayed on the screen. When is

displayed, lower the RF input signal level, or do the following:

e When the attenuator is in the Auto mode, increase the reference level

until disappears.

e When the attenuator is in the Manual mode, increase the attenuator

until disappears.

== Signal Analyzer

Spectrum
MKR 1 1.000000 000 00 GHz .54 dBm/3.1256 MHz Analysis Start Time
Analysis Time Length Reference Level
RBW
[dBm] Det. : Average Trace Point: 1281

00
100

0.00dBm

Attenuator

Auto Manual

200
Attenuator

10dB

Pre—Amp

On

Off

L]
Log Scale Unit

i «Mw Wﬂ"mp;wwl,, y
” ‘|'Mf‘r|||{'uJJ ﬂ ’ ” r WM l’ “‘M‘l' M‘ il il w“"l"

-100.0
Start  984.375 000 00 MHz Stop  1.015 000 00 GHz

Cummun

Frequency and Tim¢ —— rLeve|]————+—————— Trigger —m—m—
Center Freq. 1.000 000 000 GHz|| Ref.Level 0.00 dBm Trigger Free Run
Freq. Span 31.25 MHz| Offset Value
Capture Length 0s Attenuator 10 dB 0.00dB

Ref Ext Pre-Amp Off

Figure 2.3.2-2 Level Over icon
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Chapter 2 Basic Operation

2.3.3 Setting scale
Pressing (Scale) from the Amplitude function menu displays the

Scale function menu.

Table 2.3.3-1 Scale function menu

Function

key Menu Display Function

Sets the scale mode (Log/Lin). This switches F2
F1 Scale (Log/Lin) and F3 display.
Cannot be set to Lin on Spectrogram trace.

This is displayed when Log is selected for F1
Scale. Sets the scale range (Log scale range) of
the vertical axis. Displayed only when trace is
Spectrum or Power vs Time.

Log Scale Division

F2
This is displayed when Lin is selected for F1

Scale. Sets the scale range (Lin scale range) of
the vertical axis. Displayed only when trace is
Spectrum or Power vs Time.

Lin Scale Division

This is displayed only when Log is selected for F1
Log Scale Line Scale. Sets the number of scale lines for Log
(10/12) scale. Displayed only when trace is Spectrum or
Power vs Time.

F3
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2.3 Setting Level

(1) Setting the Log scale

Example: To set Log Scale Division to 20 dB/Div and the number of scale

lines to 12

<Procedure>

1.

2
3
4.
5

Press .

Press (Scale).

Press (Scale Log/Lin) and select Log.

Press (Log Scale Division).

After pressing (o), press (dB/Div) to set the Log Scale
Division.

Press (Log Scale Line) and set the number of scale lines by
selecting 12.

Setting range and resolution for Log scale

Setting range: 0.1 to 20 dB/Div
Minimum resolution: 0.1 dB/Div
Rotary knob resolution: 1-2-5 sequence
Step key resolution: 1-2-5 sequence

(2) Setting the Lin scale

Example: To set Lin Scale Division to 5%/Div

<Procedure>

1. Press .

2. Press (Scale).

3. Press (Scale Log/Lin) and select Lin.

4. Press (Lin Scale Division).

5. After pressing , press (%/Div) to set the Lin Scale Division.
Setting range and resolution for Lin scale

Setting range: 1 to 10%/Div.
Minimum resolution: 1%/Div.
Rotary knob resolution: 1-2-5 sequence
Step key resolution: 1-2-5 sequence

2-33
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Chapter 2 Basic Operation

2.3.4 Setting reference level unit
Note:

This function can be set only when the scale mode is Log.

In the Log scale, there are 7 types of units for the reference level: dBm,
dBuV, dBmV, dBuV (emf), V, W, and dBuV/m.

Example: To set the reference level to 10 dBmV

<Procedure>

1. Press .

2. Press (Scale).

3. Press (Scale Log/Lin) and select Log.

4. Return to the Amplitude function menu, press (Log Scale Unit),
and then press (dBmV) to select the unit.

5. After pressing @, press (dBmV) to set the reference level.

In the case of the Lin scale, no selection item is provided because the

reference level unit is fixed to V for the Lin scale.

If V (W) is selected and a measurement result is more than 99.999 GV
(GW), 99.999 GV (GW) is displayed.
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2.3 Setting Level

2.3.5 Setting reference level offset
The reference level and waveform trace can be displayed with any offset

value added.

Reference level: 0 dBm

Measured results: —20 dBm

When offset value of
+10 dB is specified:

Reference level: 10 dBm

Waveform display
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Measured results: —10 dBm
Waveform display with added +10 dB

Figure 2.3.5-1 Adding an offset value

Example: To set the reference level offset value to 10 dB
<Procedure>

1. Press (e,
2. Press (Offset Value).

3. After pressing (L) (o), press (Set) to set the reference level
offset value.

When a value is input, (Offset On/Off) is set to On.

Setting range and resolution for reference level offset

Setting range: -100 to 100 dB
Minimum resolution: 0.01 dB
Rotary knob resolution: 1dB

Step key resolution: 10dB
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Chapter 2 Basic Operation

2.3.6 Pre-Amp

Note:
This function can be set when MS2830A-008/108/068/168 or

MS2840A-008/108/068/168/069/169, MS2850A-068/168

Preamplifier is installed.

The level sensitivity can be increased by setting Pre-Amp to On.

Example: To set Pre-Amp to On
<Procedure>

1. Press .
2. Press (Pre-Amp) to set to On.

2-36



2.4 Setting 1¢) Data Capture Time Range

2.4 Setting IQ Data Capture Time Range

The IQ data capture time range of this application can be set. Normally

set the auto setting to obtain the optimal value.

Pressing (Capture) from the main function menu displays the

Capture function menu.

Table 2.4-1 Capture function menu

vs,
Function . . @
key Menu Display Function =
Capture Ti Switches the capture time of the RF input 'Uo
Fi apture 1ime signal between auto setting and manual setting. 2
(Auto/Manual) e o o
[[= 2.4.1 “Setting capture time g
Sets the capture time length of the RF input (=]
Capture .
F2 Time Length signal.
g [[ =" 2.4.1 “Setting capture time”
S th tured 1Q data.
F3 Save Captured Data aves the captured IQ data

[=" 5.1 “Saving IQ Data”
Replays the saved 1Q data.
=" 5.2 “Replay Function”
Stops replaying the saved 1Q data.
[[=" 5.2.5 “Stopping Replay function”
Performs settings to convert the saved IQ data

into waveform patterns and to output them
from vector signal generator option.

[[=" 5.3 “Playback Function”

F4 Replay

F5 Stop Replaying

Fe6 Capture & Playback
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Chapter 2 Basic Operation

241 Setting capture time

The capture time length can be set.

(1) Auto
The required time range for the shortest measurement time is
automatically set based on the current setting. Upon parameter
changes, no re-analysis of the captured 1Q data is performed, and
capture of the RF signal is started again.

In the Signal Analyzer function, the initial value is Auto mode.
(2) Manual

In normal measurement, measurement can be executed without any
special setting if Capture Time is set to Auto. However, to perform
the following analysis for the same captured IQ data, set Capture
Time to Manual.

e Changing the time range to analyze the same IQ data
e Analyzing the same IQ data with a different trace
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2.4 Setting 1¢) Data Capture Time Range

Table 2.4.1-1 shows the setting range when Capture Time is set to
Manual.

Table 2.4.1-1 Frequency span, resolution, and setting range
when Capture Time is Manual

. Minimum . Maximum
Frequency . Minimum Maximum
Resolution Sample Sample
Span Value Value
Number Number

1 kHz 500 us 50 ms 74100 2000 s 100074000 ;?

2.5 kHz 200 us 20 ms 160100 2000 s 100160000 @,

5 kHz 100 ps 10 ms 310100 2000 s 100310000 g

10 kHz 50 ps 5 ms 610100 2000 s 100610000 "g

25 kHz 20 us 2 ms 730100 2000 s 100730000 §

50 kHz 10 pus 1 ms 730100 1000 s 100730000 o

100 kHz 5 us 500 ps 730100 500 s 100730000 =
250 kHz 2 us 200 ps 730100 200 s 100730000
500 kHz 1 us 100 ps 730100 100 s 100730000
1 MHz 500 ns 50 us 730100 50 s 100730000
2.5 MHz 200 ns 20 ps 730100 20 s 100730000
5 MHz 100 ns 10 ps 730100 10s 100730000
10 MHz 50 ns 5 us 730100 5s 100730000
25 MHz*1 20 ns 2 us 730100 2s 100730000
31.25 MHz*! 20 ns 2 us 730100 2s 100730000
50 MHz*1 10 ns 1ps 730100 500 ms 100730000
62.5 MHz*1 10 ns 1 ps 730100 500 ms 100730000
100 MHz*! 5ns 500 ns 730100 500 ms 100730000
125 MHz*1 5ns 500 ns 730100 500 ms 100730000

*1: 25 MHz and 31.25 MHz can be set when either
MS2830A-005/105/007/009/109, MS2840A -005/105/009/109 is
installed, or MS2850A.

50 MHz and 62.5 MHz can be set when MS2830A-077 or
MS2840A-077/177 is installed.
100 MHz and 125 MHz can be set when MS2830A-078 or
MS2840A-078/178 is installed.
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Chapter 2 Basic Operation

The following table shows the setting range for the MS2850A when the
frequency span is 50 MHz or higher.

The resolution is displayed up to three decimal digits. (Example: 0.769 ns)

Table 2.4.1-1 Frequency span, resolution, and setting range
when Capture Time is Manual (Cont’d)

Frequency . Minimum Minimum Maximum Maximum

Resolution Sample Sample

Span Value Number Value Number
50 MHz 160 ns 1600 ns 730130 48 s | 3900730000
62.5 MHz 160 ns 1600 ns 730130 48 s | 3900730000
100 MHz 80 ns 800 ns 730130 24 s| 3900730000
125 MHz 80 ns 800 ns 730130 24 s | 3900730000
255 MHz 40 ns 400 ns 730130 12 s| 3900730000
510 MHz*2 20 ns 200 ns 730130 6s| 3900730000
1 GHz*2 10 ns 100 ns 730130 3s| 3900730000

*2: 510 MHz can be set when the MS2850A-033/133/034/134 is installed.
1 GHz can be set only when the MS2850A-034/134 is installed.

Example: To set the capture time length to 50 ms
<Procedure>
1. Press (Capture) on the main function menu.

2. Press (Capture Time Length).

3. After pressing @, press (ms) to set the capture start time
length.
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2.4 Setting 1¢) Data Capture Time Range

2.4.2 Recapture and Reanalysis
The signal analyzer can capture and save IQ data for a certain time
interval to analyze the data many times. This can be used for analysis of
the same 1Q data with different parameters.

Reanalysis
In Capture Time Manual, when the setting is changed after the obtained

1Q data i1s analyzed with the setting, analysis is performed again, using

the same 1Q data with newly set parameters. For the Signal Analyzer g
function, this operation is called “reanalysis.” I
o
However, when some parameters are changed, analysis may not be "8
. . . =
performed with the captured IQ data. In this case, data recapture is =
performed. o’
B

Recapture

If the conditions change from the ones in which the IQ data was obtained
due to parameter changes, or if the obtained IQ data length is not
sufficient for the analysis, IQ data must be obtained again. For the

Signal Analyzer function, this operation is called “re-capture.”

Time setting and recapture
Recapture may or may not be performed depending on the setting of
Capture Time (Auto/Manual).

When the Capture Time is Auto, when data required for calculation
changes according to the setting of each trace, the Capture Time is not
changed, but the data length actually required for analysis is changed, so

recapture is performed.
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Capture Time Length

\ 4

A

Analysis Time Length

Data length required for analy$

S

Parameter change

Capture Time Length

Analysis Time Length

5
>

The required data
length is automatically

recaptured.

Data length required for analy$

*

S

*: Includes data length required for calculation
other than Analysis Time Length

Figure 2.4.2-1 When Capture Time = Auto and Analysis Time = Auto

Also, when the Analysis Time is set manually, the Capture Time is
automatically changed and the IQ data is recaptured.

Capture Time Length

A
\ 4

Analysis Time Length

<
<

o

ata length required for analysis

Analysis Time change

Capture Time Length

Recaptures data of
analysis length.

Y

A

Analysis Time Length

Data length required for analysis*®

*: Includes data length required for calculation
other than Analysis Time Length

Figure 2.4.2-2 When Capture Time = Auto and Analysis Time = Manual

In addition, recapture is always performed, even if the data length is

sufficient, such as the shorter Analysis Time.
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2.4 Setting 1¢) Data Capture Time Range

On the other hand, when the Capture Time is Manual, the maximum
value required for calculation is always captured. Therefore, reanalysis
can be performed without recapture, except for changes of the specific

parameters.

Capture Time Length

Analysis Time Length

5

Data length required for analysis

Parameter change

Since maximum data
length is always

Capture Time Length captured, no recapture
is done.

A
\ 4
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Analysis Time Length

<
<

Data length required for analysis

*: Includes data length required for calculation
other than Analysis Time Length

Figure 2.4.2-3 When Capture Time = Manual and Analysis Time = Auto

Capture Time Length

Analysis Time Length
—

Data length required for analysis

Analysis Time change Only within the
range of Capture
Time, Analysis Time

can be set.

Capture Time Length

<
<«

Analysis Time Length

- >
<« >

S*

Data length required for analys

*: Includes data length required for calculation
other than Analysis Time Length

Figure 2.4.2-4 When Capture Time = Manual and Analysis Time =
Manual
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Chapter 2 Basic Operation

2.4.3 Parameters recaptured when Capture Time is set to Manual

Some parameters may be recaptured and/or reanalyzed when they are
changed.

Tables 2.4.3-1 through 2.4.3-7 list the parameters that are recaptured

upon a change.

Table 2.4.3-1 Common parameters recaptured upon a change

Parameter

Center Frequency

Start Frequency

Stop Frequency

Frequency Span

Frequency Band Spurious Mode

Reference Level

Pre-Amp

Attenuator

Trigger Switch

Trigger Source

Trigger Slope
Trigger Level (Video)
Trigger Level (Wide IF Video)

Trigger Delay

Capture Time

Capture Time Length

Reference Clock

Reference Clock Preset
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2.4 Setting 1¢) Data Capture Time Range

Table 2.4.3-2 Common parameters recaptured upon a change in
spectrum trace

Parameter

Marker to Center Freq.
Marker to Ref. Level
Standard

Load Standard Parameter

Noise Cancel

Table 2.4.3-3 Common parameters recaptured upon a change in
Power vs Time

Parameter
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Standard
Load Standard Parameter

Noise Cancel

Table 2.4.3-4 Common parameters recaptured upon a change in
Frequency vs Time

Parameter

None

Table 2.4.3-5 Common parameters recaptured upon a change in
Phase vs Time

Parameter

None

Table 2.4.3-6 Common parameters recaptured upon a change in CCDF

Parameter

None

Table 2.4.3-7 Common parameters recaptured upon a change in
Spectrogram

Parameter

Marker to Center Freq
Marker to Ref. Level
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Chapter 3 Selecting Waveform Capture Method

This chapter describes waveform capture methods and capture methods
using triggers.

3.1 Single/Continuous Measurement.............ccccvvveeereeennnnne 3-2
3.1.1 Continuous measurement Mode ...........cccceeenne 3-2
3.1.2 Single measurement mode ............cccceeeviiieeenne 3-2
3.2 Trigger FUNCLON.........ccovieeie e 3-3
3.2.1 Normal measurement..........ccccccceveeeeeviiinvnennnnn. 3-6
3.2.2 Trigger measurement........cccccvveeeeeeeeeseicivvvnenenns 3-7
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Chapter 3 Selecting Waveform Capture Method

3.1 Single/Continuous Measurement

The capture mode of this application is determined by pressing

=)

”
MS2R304

—

Tl =1=]
= DSCJCJ -
P (-] C) (=)= P Single  Continuous
=) )
- OlEEE S — (=
& 0 06
e 00 gl
ey Ll oo o
56 @ Lo 2=
Bl 5 Ll O 0® O = (=
|': © O 50 . o |
L 3 = I

Figure 3.1-1 Single key and Continuous key

3.1.1 Continuous measurement mode

When the trigger function is Off, measurement is executed continuously.

When the trigger function is On, measurement is executed each time the
trigger conditions are met. )
The Continuous Measurement mode is set by pressing (the

Continuous Measurement mode is set in the initial state).

3.1.2 Single measurement mode

When the trigger function is Off, measurement is executed once when

1s pressed.

When the trigger function is “Triggered”, measurement is executed once

when the trigger conditions are met after 1s pressed.

The Single Measurement mode is set by pressing (measurement
starts).




3.2 Trigger Function

3.2 Trigger Function

The trigger functions of the Signal Analyzer function include normal
measurement and trigger measurement.

For trigger measurement, Video, Wide IF Video, SG Marker, Frame and
External can be selected as a trigger source.

Pressing (Trigger) from the main function menu, or pressing
displays the Trigger function menu.
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Chapter 3 Selecting Waveform Capture Method

Table 3.2-1 Trigger function menu
Function . .
Key Menu Display Function
F1 Trigger Switch Sets the capture start condition.
(On/Off) [= 3.2.1 “Normal measurement”
. Selects the trigger source.
F2 Trigger Source [=" 3.2.2 “Trigger measurement”
Ty 3l Selects the edge where the trigger is
F3 (é.lgg/e; 11)0pe generated (rise or fall).
serta =" 3.2.2 “Trigger measurement”
Trigger Level Sets the trigger level for the video trigger.
F4 . — .,
(Video) =" 3.2.2 “Trigger measurement
. Selects the trigger level for the wide IF video
F5 Trigger Level trigger
(Wide IF Video) ’ — .,
[ 3.2.2 “Trigger measurement
Sets whether to enable or disable the function
for disabling trigger input for a fixed time
F6 Trigger Hold from when the first trigger is input until the
(On Off) next trigger is input.
This function is not available when Video is
selected for Trigger Source.
Sets the fixed time for the above function.
F7 Trigger Hold This function is not available when Video is
selected for Trigger Source.
Sets the delay time from the trigger input
F8 Trigger Delay until capture is started.

=" 3.2.2 “Trigger measurement”




3.2 Trigger Function

The display items related to the trigger parameters are described
below.

a= Signal Analyzer

Power vs Time e
0 s 68.23 dBm DAnalysis Start Time 0s i
1.400 00ms £6.23 dBm @Analysis Time Length 1.400 00 ms Trigger Switch
1.400 00ms 2.00 dB

On Off

Filter BW Not Filtered
Detection : Average Trace Point: 10001

Trigger Source

Wide IF Video

Trigger Slope

PRI

Rise Fall
Trigger Level
{Video)
—40dBm

Trigger Level
{Wide IF Video)
—20dBm

Trigger Hold

On Off

i it... Trigger Hold

Level i 100.00ps

Frequency and Time —— L —— .
Center Freq. 1.920 000000 GHz|| Ref.Level .00 Gaa daa
Freq. Span 31.256 MHz ala 4 Trigger Delay
Capture Length 1.40000 ms|| Attenuator ‘ EXE m Os

Ref.Ext Pre-Amp Off

5] 11 [2] [3] [4]
Figure 3.2-2 Display items related to trigger parameters

Table 3.2-2 Display items related to trigger parameters

No. Display Description

Displays the trigger source. “Free Run” is

(1] Trigger displayed in normal measurement.

Displays the trigger delay time. It is not

[2] Delay displayed in normal measurement.
Displays the trigger level. It is not displayed
3] Level in normal measurement and when the
trigger source is other than Video or Wide IF
Video.
[4] Capture Displays the progress rate in capturing 1Q
Indicator data for each measurement.

Displays the Capture Status. "Trigger
Wait...” is displayed when waiting for trigger
input.

Capture
[5] Status

3-5
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Chapter 3 Selecting Waveform Capture Method

3.2.1 Normal measurement

In the continuous measurement mode, waveforms are captured
repeatedly and continuously. In the single measurement mode, a
waveform is captured when is pressed.

<Procedure>
1. Press (s,
2. Press (Trigger Switch On/Off) and select Off to set the normal
capture.
Note:
Digitizing should be executed after a single sweeping has been

executed and ended, even when trigger function is used.




3.2 Trigger Function

3.2.2 Trigger measurement

Measurement starts when the conditions for the selected trigger source
are met.

The following five types of triggers are available:

e Video trigger

o Wide IF video trigger

e SG marker trigger (When any of the MS2830A-020/120/021/121 or
MS2840A-020/120/021/121 is installed.)

o External trigger

3

e Frame trigger

Pressing (@55, and then pressing (Trigger Source) displays the %

Trigger Source function menu. 8'.

=

Table 3.2.2-1 Trigger Source function menu UZ

Function Menu Display Function %

Key &,

F1 Video Selects Video for Trigger Source. §

F2 Wide IF Video Selects Wide IF Video for Trigger Source. a

F3 External*! Selects External (1) for Trigger Source. =

F4 External 2*2 Selects External 2 for Trigger Source. =

F5 Frame Selects Frame for Trigger Source. 3

Fe6 SG Marker Selects SG Marker for Trigger Source. c%

Specifies the trigger start source for Frame Bn"

S e
[=" Table 3.2.2-3

*1: External 1 is displayed only on the MS2850A.
*2: External 2 is selectable only on the MS2850A.

(1) Video trigger
Waveform capture starts in synchronization with the rise or fall of
the waveform.
Operation example: Setting the trigger level to —40 dBm, trigger delay
to 2 s, and trigger slope to Rise




Chapter 3 Selecting Waveform Capture Method

<Procedure>
1. Press (s,
2. Press (Trigger Source) and then press (51 (Video).

3. After pressing () (o], press E (dBm) to set the trigger

level.

Press @ to return to the original menu.

4
5. Press (Trigger Delay).

6. After pressing (&), press (s) to set the trigger delay.
7. Press (Trigger Slope) and select Rise.

Setting range and resolution for trigger level (video)

~150 to +50 dBm (Log scale)
0 to 100% (Lin scale)

1 dBm (Log scale)

1% (Lin scale)

1 dBm (Log scale)

1% (Lin scale)

10 dBm (Log scale)

10% (Lin scale)

Setting range:

Minimum resolution:

Rotary knob resolution:

Step key resolution:

Setting range and resolution for trigger delay
Table 3.2.2-2 shows the setting range and resolution for the trigger delay.

Table 3.2.2-2 Resolution and setting range for trigger delay

Frequency Span Resolution Minimum Value | Maximum Value
1 kHz 500 us -2000 s 2000 s
2.5 kHz 200 ps —2000 s 2000 s
5 kHz 100 ps -2000 s 2000 s
10 kHz 50 us -2000 s 2000 s
25 kHz 20 ps -2000 s 2000 s
50 kHz 10 us -1000 s 1000 s
100 kHz 5 us -500 s 500 s
250 kHz 2 us -200 s 200 s
500 kHz 1 pus -100 s 100 s
1 MHz 500 ns -50 s 50 s
2.5 MHz 200 ns -20 s 20 s
5 MHz 100 ns -10s 10s
10 MHz 50 ns -5s 5s
25 MHz* 20 ns -2s 2s
31.25 MHz* 20 ns -2s 2s
50 MHz* 10 ns -500 ms 500 ms
62.5 MHz* 10 ns —500 ms 500 ms
100 MHz* 5ns -500 ms 500 ms
125 MHz* 5ns —500 ms 500 ms




3.2 Trigger Function

¥ 25 MHz and 31.25 MHz can be set when
MS2830A-005/105/007/009/109, MS2840A-005/105/009/109 is
installed, or MS2850A.
50 MHz and 62.5 MHz can be set when MS2830A-077 or
MS2840A-077/177 is installed.
100 MHz and 125 MHz can be set when MS2830A-078 or
MS2840A-078/178 is installed.

The following table shows the setting range for the MS2850A when the
frequency span is 50 MHz or higher.

3

The resolution is displayed up to three decimal digits. (Example: 0.769

ns)

Table 3.2.2-2 Resolution and setting range for trigger delay (Cont’d)

Frequency Span Resolution Minimum Value | Maximum Value

50 MHz 160/13 ns -25.6s 2s

62.5 MHz 160 ns -25.6 s 2s
100 MHz 80 ns -12.8 s 2s
125 MHz 80 ns -12.8 s 2s
255 MHz 40 ns —-6.4s 1.2s
510 MHz* 20 ns -3.2s 0.6s

1 GHz* 10 ns -1.6s 0.3s

*: 510 MHz can be set when the MS2850A-033/133/034/134 is
installed.
1 GHz can be set when the MS2850A-034/134 1s installed.
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(2) Wide IF video trigger

An IF signal with a wide passing band of about 50 MHz or greater is
detected, and waveform capture starts in synchronization with the
rise or fall of the detected signal.

Operation example: Setting the trigger level to —30 dBm and trigger
slope to Fall

<Procedure>

1. Press (mes.

2. Press (Trigger Source) , then press (Wide IF Video) and
pressing @ returns to the Trigger menu.

3. Press (Trigger Level Wide IF Video).

4. After pressing Lo, press E (dBm) to set the trigger
level.

5.  Press (Trigger Slope) and select Fall.

Setting range and resolution for trigger level (wide IF video)

Setting range: —60 to 50 dBm
Minimum resolution: 1 dBm

Rotary knob resolution: 1 dBm

Step key resolution: 10 dBm

Setting range and minimum resolution for trigger delay
As shown in Table 3.2.2-2.

(3) External trigger

Measurement starts in synchronization with the rise or fall of the
waveform of the signal input via the Ext 1 Input connector or Ext 2
Input connector on the rear panel.

Ext Input

TTL level v \\—//
N

Capture

Figure 3.2.2-1 When Trigger Slope = Rise
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3.2 Trigger Function

Operation example: Setting the external 2 trigger
<Procedure>

1. Press (wes.
2. Press (Trigger Source) and select External 2.
3. Press (Trigger Slope) to select either Rise or Fall.

Setting range and resolution for trigger delay
As shown in Table 3.2.2-2.

3

(4) Frame trigger

This equipment-internal trigger signal is used to start waveform

capturing. The generation period (Period) and offset time (Offset) for

n
the trigger signal can be set. It is also possible to resynchronize the %‘
trigger signal with the Wide IF Video signal or an external trigger. ,5}

=

) o

- Period . =

Period _ _ Period Period g

. . - X 2,
Equipment-internal _I _I _I : _I =
— B

- T a
Wide IF Video or an =
external trigger p p 1 Offeet ol =
set set se se se =

Trigger generation g|_| 8}” g|_| 8” 8|_| %
@

g

Figure 3.2.2-2 Frame Trigger <

Example: To set the wide IF video trigger and frame trigger period to 100 .s
and the frame sync offset to 300 zs.

<Procedure>

1. Press (mes.

2. Press (Trigger Source) on the Trigger function menu, and then
press (Frame).

3. Press (Frame Sync Setup), and then press (Wide IF
Video).

4. Press (Frame Trigger Period), and then press () (2 (o), and
then press (us) to set frame trigger period.

5. Press (Frame Sync Offset), and then press (o) (o), and
then press (us) to set frame sync offset.

Setting range and resolution for trigger delay
As shown in Table 3.2.2-2.
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Pressing (Frame Sync Setup) on the Trigger Source function menu
displays the Frame Sync Setup function menu.

Table 3.2.2-3 Frame Sync Setup function menu

Function
Key

Menu Display Function

F1

Captures waveforms according to the
Off . ; . .
equipment-internal trigger signal.

F2

Captures waveforms according to the
equipment-internal trigger signal. The trigger
signal is resynchronized according to the Wide
IF Video signal.

Wide IF Video

F3

Captures waveforms according to the
equipment-internal trigger signal. The trigger
signal is resynchronized according to an
external trigger (1).

External*!

F4

Captures waveforms according to the

Ext | 92 equipment-internal trigger signal.
xterna . . . . .
The trigger signal is resynchronized according

to the external trigger 2.

F7

Frame Trigger Sets the generation period for the frame trigger
Period signal.

F8

Sets the offset time from when a trigger signal
(the equipment-internal trigger signal, Wide IF
Video signal, or external trigger signal) is
generated until a trigger actually occurs.

Frame Sync Setup

*1: External 1 is displayed only on the MS2850A.
*2: External 2 is selectable only on the MS2850A.

(5) SG marker trigger

Note:
This function can be set when MS2830A-020/120/021/121 or
MS2840A-020/120/021/121 Vector Signal Generator (SG option) is
installed.

The measurement of the signal analyzer is started in synchronization
with the rise or fall of the marker signal output of the Vector Signal
Generator (SG option). This function allows measurement in sync with
the output signal of the SG option. The marker signal setting and the
meaning of the marker signal vary depending on the output signal
selected in the SG option. For details, refer to MS2830A/MS2840A Vector
Signal Generator Operation Manual.
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Operation example: Setting the SG marker trigger
<Procedure>

1. Press (s,
2. Press (2] (Trigger Source) and then press (SG Marker).
Press (&) to return to the original menu.

3. Press (Trigger Slope) to select either Rise or Fall.

Setting range and resolution for trigger delay
As shown in Table 3.2.2-2.

3

Displaying the trigger indicator

When waiting for a trigger input, the trigger indicator Masr#ai.| jg

displayed on the screen.

a& Signal Analyzer
Power vs Time A
. y Trigeer
[ DAnalysis Start Time Os
1.40000ms DAnalysis Time Length 1.400 00 ms Trigger Switch
1.400 00ms

*

Filter BW Not Filtered On off

Detection : Average Trace Point: 10001

Trigger Source

Video

Trigger Slope
Rise Fall
Trigger Level

(Video)
—40dBm

Trigger Level
(Wide IF Video)
—20dBm

PoYIeIA 2anjde)) uriojorep) Su13oa[eg

w2
1.400 00 ms

:TriggerWait... I ——

Frequency and Time—— - rLeve| —MMMMMM ==
Center Freq. 1.920 000 000 GHz Ref. Level 0.00 dBm Trigger

Freq. Span 31.25 MHz| Delay -140.00 ps Trigger Delay
Capture Length 1.40000 ms Attenuator 10 dB Level 40 dBm ~140.00us

Pre-Amp Off

Trigger indicator

Figure 3.2.2-3 Waiting for Trigger Input

3-13



Chapter 3 Selecting Waveform Capture Method

3-14.



Chapter 4 Trace

This chapter describes the parameters and measurements for each trace.
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4.1 Selecting Trace

4.1 Selecting Trace

Pressing (Trace) on the main function menu, or pressing and
then (Trace Mode) displays the Trace Mode function menu. The trace
type can be selected from this menu.

/nritsu
MS2830A

=@ OO 0 000

clejeleialslaialerc:

Figure 4.1-1 Trace key
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Table 4.1-1 Trace Mode function menu

Function . .
Key Menu Display Function
Spectrum trace.
F1 Spectrum =" 4.2 “Spectrum”
. Displays Power vs Time trace.
F2 Power vs Time =~ 4.3 “Power vs Time”
. Displays Frequency vs Time trace.
F3 Frequency vs Time = 44 “Frequency vs Time”
. Displays Phase vs Time trace.
F4 | Phasevs Time [ 4.5 “Phase vs Time"
Displays CCDF trace.
F5 | CCDF [~ 4.6 “CCDF’
Displays Spectrogram trace.
F6 Spectrogram L= 4.7 “Spectrogram”
No trace. This function captures signals without
F8 No Trace executing analysis.
[=" 4.8 “No Trace”
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4.2 Spectrum

4.2.1 What is Spectrum trace?

Spectrum trace is a screen that converts captured IQ data from time
domain data to frequency domain data by fast Fourier transformation
(FFT) processing to display a spectrum.

The display items for a spectrum trace are described below.

[5] [31[2] [1] 7] ”
S

Spectrum
[ KR 1 1.000 000 000 00 GHz

Reference Level

Analvsis Time Length ¥
GRBW 30 kHz ||
Det. : Average [ Trace Point: 2048 ||

—10.00dBm

Attenuator

Auto  Manual

Attenuator

10dB

[
Log Scale Unit

Frequency and Time
Center Freqg.
Freq. Span Offset Value
Capture Length b 0.00dB

Pre-Amp Off

Figure 4.2.1-1 Display items for spectrum trace
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Table 4.2.1-1

Display items for spectrum trace

No.

Display

Descriptions

Analysis Start
Time/
Analysis Time
Length

Displays the analysis start time and analysis
time length.

RBW

Displays the resolution bandwidth (RBW).

Det.

Displays the detection mode.

Trace Point

Displays the trace point count (horizontal
axis).

MKR*/ Displays the marker result value and marker
(5] . %
A(* — %) frequency.
[6] | Start/Stop Displays the start frequency and stop
frequency.
[71 | Indicator Displays the indicator showing the analysis

progress rate.
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4.2.2 Setting spectrum parameters
After selecting Spectrum for Trace Mode, pressing (Trace) from the
main function menu or pressing displays the Trace function menu.

The Trace function menu consists of 2 pages that are toggled by pressing

>.
[[=" 4.1 “Selecting Trace”
Table 4.2.2-1 Trace function menu
Function Menu Displa Function
Key play
Pagel Trace Press ( Trace J (Trace) to display.
Sets the trace type.
F1 Trace Mode =" 4.1 “Selecting Trace”
- Used for setting related to analysis time.
F2 Analysis Time [~ 4.2.3 “Setting analysis time”
F3 Seal Used for setting related to the scale.
cate =~ 4.2.4 “Setting scale”
Used for setting related to the update and
F4 Storage display of trace data.
=" 4.2.6 “Setting storage mode”
F5 RBW Used for setting related to RBW.
|~ 4.2.5 “Setting resolution bandwidth (RBW)”
Return to Used'for executing Return to Spectrogram
Fé6 Spect function.

pectrogram >~ 4.2.11 “Executing Return to Spectrogram”




4.2 Spectrum

Table 4.2.2-1 Trace function menu (Cont’d)

Function . .
Key Menu Display Function
F7 Time Detection Used for setting related to detection.

[ = 4.2.7 “Setting detection mode”

Used for setting related to sub-trace.

F8 Sub Trace Setting [[= 4.9 “Sub-Trace”

Press (== | (Trace), and then press to

Page2 Trace display.

Used for setting related to the Measure function.

F1 Measure [=~ 4.2.10 “Measure measurement”

Used for setting related to markers.

F2 Marker [[%=" 4.2.8 “Setting markers”

Used for setting related to feature-point search
F3 Signal Search within the measurement band.
=" 4.2.9 “Setting marker search”
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4.2.3 Setting analysis time

Pressing (Analysis Time) on the Trace function menu, or pressing
displays the Analysis Time function menu.

Table 4.2.3-1 Analysis Time function menu

Function . .
Key Menu Display Function
Time Switches between auto setting and manual
F1 (Main Trace) setting for the analysis start time and analysis
(Auto/Manual) time length .
F2 Star.t Time Sets the analysis start time
(Main Trace) '
Time Length -
F3 (Main Trace) Sets the analysis time length.
Time Switches between auto setting and manual
setting of the analysis start time (Analysis Start
F5 (Sub Trace) . o A
Time) and analysis time length (Analysis Time
(Auto/Manual)
Length) of a sub-trace.
Fe6 Start Time Sets the analysis start time of a sub-trace
(Sub Trace) Y )
Time Length . i
F7 (Sub Trace) Sets the analysis time length of a sub-trace.




4.2 Spectrum

Setting analysis time

Analysis time is the target time range for spectrum trace analysis. The
analysis time is specified with the analysis start position (Analysis Start

Time) and analysis time length (Analysis Time Length).

Capture data start

\j

Analysis Time Length**

«— > Analysis time

Analysis Start Time*'

N

0 Time

=
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*1: Start of Analysis time based on capture data start
*2: Length of analysis time

Figure 4.2.3-1 Analysis time

The Auto mode and Manual mode can be specified for setting the analysis
time. The following describes the differences between the Auto and

Manual modes.
(1) Auto mode

When Capture Time is set to Auto, the analysis start time and analysis
time length are automatically set to make the measurement time shortest.
The Auto mode sets the minimum analysis time so that the analysis speed
is the fastest. While the speed is the highest, variations of measurement
values become greater in the measurement of modulation signals and
noises where sufficient averaging of spectrum measurement is required.
Therefore, to perform sufficient averaging of spectrum measurement, use

the Manual mode.

When Capture Time is set to Manual, the capture time set in Capture
Time Length is set as the analysis time length. Therefore, all of the

captured IQ data is used for analysis.




Chapter 4 Trace

Table 4.2.3-2

Setting analysis time in Auto mode

Capture Time

Analysis Start Time
[s]

Analysis Time Length
[s]

Auto

0

0

Manual

0

X

X, : Capture time length [s]

(2) Manual mode

[[=" 2.4 “Setting IQ Data Capture Time Range”

The analysis start time and analysis time length are set manually. This is

an effective method for averaging spectrum measurements of modulation

signals and noises as well as measuring discontinuous signals, such as

burst.

Analysis start time setting range

Table 4.2.3-3 Analysis start time setting range in Manual mode

Capture Time

Minimum Value [s]

Maximum Value [s]

Auto

0

X, =X

Manual

0

Xy — X,

X, : Analysis time length [s]

X, : Maximum value [s] of capture time length
[[=" 2.4 “Setting IQ Data Capture Time Range”
X, : Capture time length [s]
[[=" 2.4 “Setting IQ Data Capture Time Range”

Analysis time length setting range

Table 4.2.3-4 Analysis time length setting range in Manual mode

Capture Time

Minimum Value [s]

Maximum Value [s]

Auto

0

X, =X

Manual

0

X3 — X

X, : Analysis start time [s]

X, : Maximum value [s] of capture time length

X, : Capture time length [s]

[[%=" 2.4 “Setting IQ Data Capture Time Range”

[[%=" 2.4 “Setting IQ Data Capture Time Range”
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Analysis start time and analysis time length resolution

Table 4.2.3-5 Frequency Span and Setting Resolution

Frequency Span Setting Resolution

1 kHz 0.5 ms
2.5 kHz 0.2 ms
5 kHz 0.1 ms
10 kHz 50 us
25 kHz 20 ps
50 kHz 10 ps
100 kHz 5 us
250 kHz 2 us
500 kHz 1 ps
1 MHz 0.5 ps
2.5 MHz 0.2 ps
5 MHz 0.1 ps

10 MHz 50 ns g:?

25 MHz * 20 ns 3
31.25 MHz * 20 ns
50 MHz* 10 ns
62.5 MHz* 10 ns
100 MHz* 5ns
125 MHz* 5 ns

*: 25 MHz and 31.25 MHz can be set when
MS2830A-005/105/007/009/109, MS2840A-005/105/009/109 is
installed, or MS2850A.

50 MHz and 62.5 MHz can be set when MS2830A-077 or
MS2840A-077/177 is installed.
100 MHz and 125 MHz can be set when MS2830A-078 or
MS2840A-078/178 is installed.
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The following table shows the setting range for the MS2850A when
frequency span is 50 MHz or higher.
The resolution is displayed up to three decimal digits. (Example: 0.769 ns)

Table 4.2.3-5 Frequency Span and Setting Resolution (Cont’d)

Frequency Span Setting Resolution

50 MHz 160 ns
62.5 MHz 160 ns
100 MHz 80 ns
125 MHz 80 ns
255 MHz 40 ns
510 MHz* 20 ns

1 GHz* 10 ns

*: 510 MHz can be set when the MS2850A-033/133/034/134 1is installed.
1 GHz can be set when the MS2850A-034/134 is installed.

Setting procedure for analysis time

Example: To switch the analysis time to the Manual mode, and to set the
analysis start time to 20 ms and analysis time to 60 ms
<Procedure>

1. Press _
2. Press (Start Time).

3. Press @, and then press (ms) to set the analysis start
time.

4. Press (Time Length).

5. Press (&) (o), and then press (ms) to set the analysis time
length.
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4.2.4 Setting scale

Scale function menu

Pressing (Trace) on the main function menu, or pressing and
then (Scale) displays the Scale function menu.

Table 4.2.4-1 Scale function menu

Function . .
Key Menu Display Function
F1 Vertical Uged for setting related to the vertical axis (level
axis) scale.
F2 Horizontal Used for settlpg related to the horizontal axis
(frequency axis) scale.
Vertical function menu
Pressing (Vertical) on the Scale function menu displays the Vertical lﬁ
function menu. §
Table 4.2.4-2 Vertical function menu
Function Menu Displa Function
Key play

Sets the scale range (Log scale range) of the

F1 Log Scale Division . .
vertical axis.

F2 Lin Scale Division Sets. the scgle range (Lin scale range) of the
vertical axis.

F3 Log Scale Line Sets the number of scale lines when the Log
(10/12) scale is used.
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Horizontal function menu

Pressing (Horizontal) on the Scale function menu displays the
Horizontal function menu.

Table 4.2.4-3 Horizontal function menu
Function Menu Displa Function
Key play
F1 Center Sets the center frequency of the horizontal axis
scale.
F9 Width Sets the frequency width of the horizontal axis

scale.

(1) Setting the vertical

The scale range Log scal
set.

axis scale

e and Lin scale of the main trace level axis are

Example: To set the Log scale to 2 dB/Div and scale line to 12

<Procedure>

Press .
Press (Scale).

Press (Vertical).

Press , and then press (dB/Div) to set Log Scale Division.
Press (Log Scale Line), and then select “12” to set the scale line.

1.
2.
3
4. Press (Log Scale Division).
5
6

Setting range and resolution for vertical axis scale range

Setting range:

Minimum resolution:

Rotary knob resolution:
Step key resolution:

0.1 to 20 dB/Div (log scale)
1 to 10%/Div (linear scale)
0.1 dB/Div (log scale)
1%/Div (linear scale)
1-2-5-10 sequence

1-2-5-10 sequence

=" 2.3.3 “Setting scale”
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(2) Setting the horizontal axis scale

In a spectrum trace, the display frequency range (horizontal axis scale)
can be changed freely within the range of the center frequency and
frequency span. To set the display frequency range, the setting for Center
(center of the display frequency range) and Width (frequency bandwidth
of the display frequency range) are changed.

Example: To set the frequency bandwidth of the display frequency range to 25
MHz
<Procedure>

1. Press .

2. Press (Scale).

3. Press (Horizontal).
4. Press (Width).
5

Press , and then press (MHz) to set the frequency
bandwidth of the display frequency range.

=
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Setting range and resolution for horizontal axis scale
Horizontal axis scale setting range: Refer to Table 4.2.4-4.

X
. . .. .. 1
Horizontal axis scale minimum resolution: — [Hz]
X
2

The resolution is 0.01 Hz.

X, : Sampling rate [Hz] =" 2.2.2 “Setting frequency span”
X, Window function length (by RBW) [[&~ Appendix D “FFT and RBW”

Table 4.2.4-4 Horizontal axis scale setting range

Zoom Center [Hz] Zoom Width [Hz]
Lower Limit Upper Limit Lower Limit Upper Limit
X2 —X3 Xo —X3
_ 422773 100 * x x
X1 > X1 5 4 2
X, : Center frequency [Hz] =~ 2.2.1 “Setting center frequency”
X, * Frequency span IS~ 2.2.2 “Setting frequency span”

X, : Horizontal axis scale frequency bandwidth [Hz]

x, * Minimum resolution [Hz]
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4.2.5 Setting resolution bandwidth (RBW)

Pressing (RBW) on the Trace function menu, or pressing
displays the RBW function menu.

Table 4.2.5-1 RBW function menu

Function

Key Menu Display Function

Selects auto setting or manual setting for the

Fl RBW (Auto/Manual) resolution bandwidth (RBW).

F2 RBW Sets the resolution bandwidth (RBW).

(1) Auto mode

RBW is set to Auto in the initial state to automatically set to the optimal
state so that no frequency or level measurement error occurs when the

frequency span is changed.

(2) Manual mode

In normal measurement, a measurement can be performed without any
special setting, if RBW is set to Auto. However, in the following cases, set
RBW to Manual.

(a) General measurement
The frequency resolution can be increased by lowering RBW
when observing neighboring 2 signals. At the same time, the
noise level can be decreased. However, if it is too low, the
spectrum waveform becomes too steep so that the response
characteristics become poor. Also, the calculation time becomes
longer. Determine the RBW value under practical calculation
speed.

(b) Intermodulation distortion observation
Set a lower value of RBW via the Manual setting to measure
intermodulation distortion of 2 signals with a relatively broad

frequency span and low noise level.

Setting range and resolution for resolution bandwidth in Manual mode

Setting range: Refer to Table 4.2.5-2.
Rotary knob resolution: 1-3 sequence
Bandwidth step key resolution: 1-3 sequence
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Resolution bandwidth setting range

The setting range of the resolution bandwidth varies depending on the

setting of Marker Result.

Table 4.2.5-2 Pattern of Marker Result

Integration

Density

Peak (Fast)

Peak (Accuracy)

[1]

[1]

[2]

(3]

Table 4.2.5-3 Setting range of resolution bandwidth

RBW [Hz]
Absoeh] Minimum Minimum Minimum
Span [Hz] in [1] in 2] in [3] Maximum
1k 1 1 1 30
2.5k 1 1 1 100
5k 1 1 1 100
10k 1 1 1 300
25k 1 1 3 1k
50 k 1 3 10 1k
100 k 3 10 10 3k
250 k 10 10 30 10k
500 k 10 30 100 10k
1M 30 100 100 30k
2.5M 100 100 300 100 k
5M 100 300 300 300 k
10M 300 300 1k 300 k
25 M* 300 1k 3k 1M
31.25 M* 300 1k 3k 1M
50 M* 3k 3k 10k 3M
62.5 M* 3k 3k 10k 3M
100 M* 10k 10k 30k 10M
125 M* 10k 10k 30k 10M
255 M* 10k 10k 30k 10M
510 M* 10k 10k 30k 10M
1 G* 10k 30k 100k 10M

25 MHz and 31.25 MHz can be set when
MS2830A-005/105/007/009/109, MS2840A-005/105/009/109 is
installed, or MS2850A.
50 MHz and 62.5 MHz can be set when MS2830A-077 or
MS2840A-077/177 is installed.
100 MHz and 125 MHz can be set when MS2830A-078 or
MS2840A-078/178 is installed.

255 MHz can be set for the MS2850A-032.

4-17
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510 MHz can be set when the MS2850A-033/133/034/134 is installed.
1 GHz can be set when the MS2850A-034/134 is installed.

RBW is set with the 1-3 sequence.

(3) Setting the resolution bandwidth

Example: To set the resolution bandwidth to 100 kHz
<Procedure>

1. Press (&« ).
2. Press (RBW).

3. Press @ @, and then press (kHz) to set the resolution
bandwidth.

In the Manual mode, the [M icon is displayed.

== Signal Analyzer

Spectrum
MKR 1 1.000 000 00000 GHz  -13.76 dBmI9Y6.1 kHz Analy5|s Start Time

Reference Level

—10.00dB
[dBm] Det. : Average Trace Point : "

-10.0
Attenuator

200

Auto Manual

300
Attenuator

400
10dB

B
Log Scale Unit

o " . ‘ .,‘u 1 m,‘.\,‘
A 0 L ke ;w"J

Start  995.000 000 00 MHz Stop  1.005 000 000 00 GHz

Cnmmnn

Frequency and Time —— rLeve|———————— -Triggesr—momomo—o—m—
Center Freq. 1.000 000 000 GHz Ref. Level -10.00 dBm Trigger Free Run
Freq. Span 10 MHz Offset Value
Capture Length 0s Attenuator 10 dB 0.00dB

Ref Ext Pre-Amp Off

Figure 4.2.5-1 “Manual” icon
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4.2.6 Setting storage mode
Pressing and then (Storage) displays the Storage function

menu.
Table 4.2.6-1 Storage function menu
Function Menu Displa Function
Key play
F1 Mode Used fo.r setting related to the updating and
displaying of trace data.
F2 Count Sets the storage count.
F3 Stop Stops the storage.

4-19
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Storage mode types

In a spectrum trace, the following four storage mode types can be

selected.

Table 4.2.6-2 Four storage mode types

Mode

Description

Display Example

Off

At each capture, the trace
data are updated and
displayed. These data are
used for normal
measurement.

Lin Average

Performs averaging
operation at each horizontal
axis point for each capture
and displays the results.
Averaging is done with
linear values even in Log
display.

Used for S/N improvement.

Max Hold

At each capture, the
previous and new trace data
of each horizontal axis point
are compared and the larger
of the two is displayed.

Min Hold

At each capture, the
previous and new trace data
of each horizontal axis point
are compared and the
smaller of the two is
displayed.
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(1) Selecting the storage mode and storage count

Example: To set the storage mode to Lin Average and storage count to 100
<Procedure>

1. Press .
Press (Storage).
Press (Mode) and select Lin Average.

2

3.

4. Press (Count).

5. Press @ @, and then press (Set) to set the storage count.

Setting range and resolution for storage count

Setting range: 2 to 9999

Minimum resolution: 1

Rotary knob resolution: 1 step

Step key resolution: 1 step at the highest 1st digit
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Chapter 4 Trace

(2) Averaging function

The digital averaging function, which performs an averaging operation at
a point on the horizontal axis each time trace data is captured and
displays the trace, can be executed by selecting Lin Average in the storage

mode.

When the measurement mode is Single, measurement stops when capture
for the storage count is completed. When the measurement mode is
Continuous, averaging is continued even when capture for the storage
count is completed. However, the average after completion of capture for
the storage count is calculated as shown in Table 4.2.6-3, so the effect of

old data becomes less as the storage count increases.

Table 4.2.6-3 Averaging

Capture Measurement

Count Value Displayed Value Y (n)
n M (n)
1 M (1) Y1) =M 1)
2 M @) Y(2) = w
3 M) PRELICEL)
N-1 MEN-D  |yy-p = EERXIOEDFME D
N M (N) y(N)=(N_1)XY(N—1)+M(N)

N

Continuous only

(N—1D)xY(N)+M(N +1)

N+1 M (N +1) Y(N+1) = "
N+2 M (N +2) y(N+1)=(N_1)><Y(11\\/l)+M(N+1)
Note:

When Storage Count = N

Using the averaging function can improve S/N according to the storage

count and capture count.
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Chapter 4 Trace

4.2.7 Setting detection mode
The detection mode can be selected by pressing and then

(Time Detection).

Detection mode types

The detection mode in the analysis range is set. The detection mode can

be selected from the three types: Average, Positive, and Negative.

Table 4.2.7-1 Detection modes in analysis range

Detection Mode Descriptions
Traces the average value within the analysis
Average
range.
Traces the maximum value within the analysis
Positive range. . . .
The peak value of a signal near the noise level is
measured in Positive mode.
Traces the minimum value within the analysis
Negative range. The lower envelope of the modulation
waveform is measured in Negative mode.
The maximum, average, or
minimum value is displayed.
Time

Analysis Time Length

Frequency

Frequency

N
>

Figure 4.2.7-1 Waveform display by detection
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Detection mode when Analysis Time is Auto

When Capture Time and Analysis Time are set to Auto, in the spectrum
trace, the analysis time range is minimized (to one FFT) to make the
measurement time fastest. Therefore, there is only one data for detection
even when the detection mode is changed, so the same measurement

results are displayed.

The maximum, average, and
minimum values become the
same value.

Time
Frequency

Analysis Time Length =0 /

Figure 4.2.7-2 Waveform display when Capture Time is Auto

=
©
Q
@

Frequency

N
>
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Chapter 4 Trace

On the other hand, when Capture Time is set to Manual mode and
Analysis Time is set to Auto, in the spectrum trace, the analysis time
range is the time set in Capture Time Length. Therefore, detection is
performed for the FFT spectrums of all the IQ data captured.

The maximum, average, or
minimum value of all the captured
spectrums is displayed.

Time
Frequency

Capture Time Length = Analysis Time Length&

Frequency

N
>

Figure 4.2.7-3 Waveform display when Capture Time is Manual

(1) Setting the detection mode

Example: To set the detection mode to Positive
<Procedure>

1. Press .

2. Press (Time Detection), and then select Positive.
3. Press to set the detection mode.
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4.2.8 Setting markers
This section describes various Marker functions provided by the zone
marker, and the functions to improve measurement efficiency, such as

marker search and parameter setting with marker values.

Pressing (Marker) on page 2 of the Trace function menu, or pressing
displays the Marker function menu.

The Marker function menu consists of two pages, which can be toggled by
pressing (0.
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Table 4.2.8-1 Marker function menu

Fu}r;(;t;on Menu Function
Pagel Marker Press (Mafke'] (Marker) to display.
F1 Active Marker Sets the active marker.
Sets the marker mode of the active marker to
Normal.

The frequency (Time) and the level are displayed
on the screen.

The normal marker is displayed as ¥ on the
trace when Marker Result is Peak.

F2 Normal

Sets the marker mode of the active marker to
Delta.

The frequency and level at the marker are

F3 Delta displayed as values relative to the reference
point (marker set by Relative To). If the marker
that is set by Relative To is set to Off, the
marker is set to a Fixed marker.

Sets the marker mode of the active marker to
Fixed.

F4 Fixed The Fixed marker is displayed as o on the
screen. It is fixed on the screen and has a fixed
value.

Sets the marker mode of the active marker to

F5 Off Off.

Opens the Zone Width function menu. Set the

F6 Zone Width frequency width for the zone marker.

Sets the reference marker when the active
marker is Delta. The frequency and level of the
active marker are displayed as values relative to
the reference point (marker set by Relative To).

F7 Relative To

Searches for the second biggest peak after the
active marker, and moves the marker so that the
marker becomes the center frequency of the zone
marker.

F8 Next Peak

4-28



4.2 Spectrum

Table 4.2.8-1 Marker function menu (Cont’d)
Function Menu Function
Key
arker -
Page2 Marker P}ress waier | (Marker), and then press & to
display.
Marker List . .
F1 (On/Off) Sets the marker list display On/Off.
F2 Marker Result Qpens the Marker Result function menu. Set the
display type of the marker value.
F4 Zoom Expands and displays 'the specified range of the
zone marker of the active marker.
Compresses and displays the current screen
F5 Zoom Out display data in the zone of the active marker.
Marker to Center Sets the marker center frequen(?y of the active
Fe6 marker to the center frequency in the
Freq.
measurement band.
F7 Marker to Ref. Level Sets th.e integral values within the zone width of
the active marker to the reference level.
F8 All Marker Off Sets all the markers to Off.
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Zone Width function menu

On the Marker function menu, press (Zone Width) to display the
Zone Width function menu.

Table 4.2.8-2 Zone Width function menu

Function Menu Function
Key
Type Switches between the spot marker and the zone
F1
(Zone/Spot) marker.
F9 Zone Width Sets the zone marker width of the frequency
domain.
Counle Zone Sets the Zone Width common setting On/Off.
F3 © P The settings of Zone Width Type and Zone Width
n/Off)
are shared when set to On.
F4 Spot Line Sets the line display of the spot marker to
(On/Off) On/Off.
Marker Result function menu
On page 2 of the Marker function menu, press (Marker Result) to
display the Marker Result function menu.
Table 4.2.8-3 Marker Result function menu
Function Menu Function
Key
F1 Integration Displays the total power in the zone band.
F2 Density Displays the power per 1 Hz in the zone band.
F3 Peak (Fast) Dlsplays.the peak power in the zone
(emphasis on speed).
F4 Peak (Accuracy) Dlsplays. the peak power in the zone
(emphasis on accuracy).
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a= Signal Analyzer
Spectrum
MKR 2 1.909 208 984 38 GHz | -73.33 dBmI5.273 MHz Analysis Time Length Active Marker
202 REW 1
dBm

Det. : Average TracePoint: 1281
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0.0 |‘| ; h‘ ‘I|H 1 || i |‘ \'h \‘ i | ”‘ | U\ [. Zone Width
-100.0 ' ' \
Start 1.904 375 000 00 GHz Stop 1.935 625 000 00 GHz [*Y
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2

Frequency and Tim¢ —— rLeve|]—————— Trigger —
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Ref Ext Pre-Amp Off

=
©
Q
@

Figure 4.2.8-1 Display items of marker result

Table 4.2.8-4 Display items of marker result

No. Display Descriptions

[1] | Frequency Displays the frequency of each marker.

The frequency difference between the active
marker and the marker set by Relative To is
2] Frequency displayed when the active marker is Delta.
difference The difference between the frequencies of the
markers (the active marker and the marker
set by Relative To) is displayed.

The average power in the zone band, the
integral power in the zone band, or the peak
[3] | Marker value power is displayed. You can switch the
display contents by using the Marker Result
function menu.

The power difference between the active
marker and the marker set by Relative To is
[4] Marker value displayed when the active marker is Delta.
difference The difference between the powers of the
markers (the active marker and the marker
set by Relative To) is displayed.
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Changing position and width of zone marker

The area enclosed by the dashed lines at the center of the screen in Figure
4.2.8-2 1s called a zone marker. The integral power, average power, or

peak power is displayed as a marker value.

== Signal Analyzer
Spectrum
MKR 1 1.921367 18750 GHz  -21.48 dBm Analysis Start Time
Analysis Time Length
RBW

Det. : Average Trace Point: 2561 1

'\" \‘ |H

9uun ”‘ Hm uf

00 I 1111 ‘Lﬂ iV iyl i il u) i

I f l‘d |} I ﬁw ‘|~J|| XLJ |{‘ ‘fw Zone Width

Start  1.904 375 000 00 GHz Stop  1.935 625 000 00 GHz

il

Relative To
Cummun

Frequency and Time——— rLeve| ———— - Trigger——
Center Freq. 1.920 000 000 GHz Ref. Level 0.00 dBm Trigger Free Run
Freq. Span 31.25 MHz
Capture Length Os Attenuator 10 dB SRS
S

Ref.Ext Pre-Amp Off

Figure 4.2.8-2 Zone width, zone center frequency, and marker value

(1) Changing Zone Center, Zone Width

Set the zone center frequency and zone width. You can configure a setting

per marker.
Setting Couple Zone to On sets all the markers in a lump sum.

Example: To set the marker 1 to 5.9875 GHz and set Zone Width to 1 MHz
<Procedure>

1. Press .
2. Press (Active Marker) and then press (Marker 1) to set the
active marker to 1.

3. Press o © and then press (GHz) after the

Marker main function menu has been displayed, in order to set the

zone center frequency.

4. Press (Zone Width) after the Marker main function menu has
been displayed.

5. Press and then press (MHz) to set the zone width.

The other markers can be set in the same way.
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Setting range and resolution for Zone Center and Zone Width
Setting range: Refer to Table 4.2.8-5.

Zone Center minimum resolution: L [Hz]
X,
The resolution i1s 0.01 Hz.

Zone Width minimum resolution: Trace Frequency Resolution unit

X, Sampling rate [Hz] =~ 2.2.2 “Setting frequency span”
X, : Window function length (by RBW) =" Appendix D “FFT and RBW”

Table 4.2.8-5 Zone Center, Zone Width setting range

Zone Center [Hz] Zone Width [Hz]
Lower Limit Upper Limit Lower Limit Upper Limit
X. X X
2 2 X4 §

X,: Horizontal axis scale center frequency [Hz]

X, * Horizontal axis scale frequency bandwidth [Hz]

X;: Sampling Rate [Hz] [l =" 2.2.2 “Setting frequency span”
X, * Window function length (by RBW) =" Appendix D “FFT and RBW”

(2) Type of Marker Result

Select one of the following marker result types.

Integration Displays the integral power in the zone marker band.
Density Displays the power per 1 Hz in the zone marker band.
Peak (Fast) Displays the peak power in the zone marker

band(emphasis on speed).
Peak (Accuracy) Displays the peak power in the zone marker
band(emphasis on accuracy).

Example: To select the type of the marker result
<Procedure>

1. Press .

2. Press (Marker Result) on page 2 of the function menu then
select Integration, Density, Peak (Fast), and Peak (Accuracy) to set
the marker result type.
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(3) Zoom In Display Setting

Example: To enlarge the zone range of the active zone marker
<Procedure>

1. Press .

2. Press to display the page 2 of Marker function menu.
3. Press (Zoom) to enlarge the specified range.

As shown in Figure 4.2.8-3, when the Zoom function is performed after
setting the range with the zone marker, Center (center of the display
frequency range) and Width (frequency bandwidth of the display

frequency range) are changed to the zone marker range.

| - Zone marker

................... Zoom

N }—

Figure 4.2.8-3 Zoom
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(4) Zoom Out Display Setting

Example: To reduce the current screen display data into the zone of the
active zone marker

<Procedure>

1. Press .

Press to display the page 2 of Marker function menu.

Press (Zoom Out) to downsize the entire screen to fit in the active zone

of the zone marker.

As shown in Figure 4.2.8-4, when Zoom Out is performed after setting the
range with the zone marker, the zone marker range changes to Center
(center of the display frequency range) and Width (frequency bandwidth
of the display frequency range).
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L 1 Zone marker

....................... Zoom out

Figure 4.2.8-4 Zoom out
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(5) Displaying marker list
Displays the list of the marker result. The marker frequency and the
power are displayed on the list.

Example: To set the marker display to On
<Procedure>

1. Press .

2. Press to move to page 2 of the Marker function menu, and set

(Marker List) to On.

a= Signal Analyzer
Spectrum
MKR 1 1.921367 18750 GHz -21.48dBm Analysis Start Time =
MKR 2 191952392578 GHz -21.60 dBm Analysis Time Length Active Marker
A(1-2) 1.843 26172 MHz 0.12dB RBW 7
[dBm] Det. : Average Trace Point :
0.0 ]
100 Normal
200
300
40.0
50.0
60.0
00
80.0 3
A

N

{ [ |
900 i (R A
sono A 1T P V]

Level

184326172 MHa|  0.12 dB]
Zone Width
I
1 |
Relative To
— 2
Center Freq. 1.920 000 000 GHz Ref. Level 0.00 dBm Trigger Free Run
Freq. Span 31.25 MHz

Capture Length 0s

Next Peak

Frequency and Time ——— ’—Level— Trigger:

Attenuator 10 dB

Pre-Amp Off

Figure 4.2.8-5 Displaying marker list
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Table 4.2.8-6 Marker List Display Items

Item Descriptions

Displays the marker number.

When a number is displayed, it indicates
a marker number.

When A is displayed, it indicates the level
MKR or frequency difference between the
active marker and the marker set by
Relative To.

When O is displayed, it indicates a Fixed
marker.

Frequency | Displays the marker frequency.

Displays the marker level. The result
selected in Marker Result is displayed in
the units specified in Scale Unit.

When A is displayed, the level of the
active marker is displayed as a relative
value to the marker set in Relative To.

Level
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4.2.9 Setting marker search

The marker search functions include Peak search and Next Peak search.

Signal Search function menu

Pressing (Signal Search) on page 2 of the Trace function menu, or
pressing displays the Signal Search function menu.

Table 4.2.9-1 Signal Search function menu

Function
Key

Menu Display

Function

F1

Peak Search

Moves the active marker to the point where the
integral power of the zone width of the active
marker becomes maximal in the measurement
band. If two or more such points exist, the point
with the lowest frequency (toward the left of the
scale) is selected.

F2

Next Peak

Detects the second highest integral power of the
zone width of the active marker in the
measurement band and moves the active marker
to that point. If two or more such points exist,
the point with the lowest frequency (toward the
left of the scale) is selected.

F3

Marker Search
Function

Opens the Marker Search function menu.

Sorts the markers by frequency (time) or level.
This is available when Marker Result setting is
set to Peak (Fast) or Peak (Accuracy).

F5

Resolution

Sets the resolution for Next Peak search.

F6

Threshold

Used for setting related to the threshold value to
restrict level points to be searched.

F7

Marker to
Center Freq.

Reflects the marker center frequency of the
active marker to the center frequency within the
measurement band.

F8

Marker to
Ref. Level

The value of the active marker (integral power
in the zone width when Marker Result is
density) is used as reference level.
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Threshold function menu

Pressing (Threshold) from the Signal Search function menu displays

the Threshold function menu.

Table 4.2.9-2 Threshold function menu

Function . .
Key Menu Display Function
Selects On/Off for the detection threshold
F1 Threshold (On/Off) function for integral peak power detection of the
zone width.
Selects whether integral peak power detection of
2 Threshold the zone width is to be performed Above (upper
(Above/Below) detection) or Below (lower detection) the
threshold.
Sets the detection threshold for integral peak
F3 Threshold Level power detection of the zone width.
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Marker Search function menu

Pressing (Marker Search Function) on the Signal Search function
menu displays the Marker Search function menu.

Table 4.2.9-3 Marker Search function menu

Function

Menu Function
Key

Sets the markers in the order of level in relation
F1 Search Peaks Sort Y | to the peaks on the trace of the number specified
in Search Peaks Number.

Sets the markers in the order of frequency (time)
F2 Search Peaks Sort X in relation to the peaks on the trace of the
number specified in Search Peaks Number.

F6 Search Peaks Sets the number of searches when Search Peaks
Number Sort Y/X is executed.
F7 Resolution Specifies the resolution of the search.

Sets the threshold to limit the level point

F8 Threshold targeted for searching.
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(1) Executing Peak search

The zone of the active marker is moved to the position where the marker
value becomes the maximum in the measurement band. If two or more
marker values exist, it is moved to the point with the lower marker
frequency. When Marker Result is Integration or Density, the function
menu is displayed as “Power Peak Search. Executing Power Peak Search
moves the zone of the active marker to the point where the integral power
of the zone bandwidth becomes the highest.

Example: To execute a Peak search
<Procedure>

1. Press (pssen),

2. Press (Peak Search) to execute a Peak search.

(2) Executing Next Peak search

The zone of the active marker is moved to the position with the next
highest peak power for the marker value of the current active marker. If
two or more marker values exist, it 1s moved to the point with the lower
marker frequency. When Marker Result is Integration or Density, the
function menu is displayed as “Next Peak Power”. Executing Next Power
Peak detects the next highest integral power to the current integral
power of the zone bandwidth, and then moves the zone of the active
marker to that point.

Example: To execute a Next Peak search
<Procedure>

1. Press .

2. Press (Next Peak) to execute a Next Peak search.

When Next Peak search is executed in succession, peak values with high

marker values are sequentially detected to which the marker is moved.

(3) Setting the search resolution

The Next Peak search resolution is set. Trace data with slopes greater
than the resolution at both ends is to be searched.

Example: To set the search resolution value to 1.23 dB
<Procedure>

1. Press .
2. Press (Resolution).

3. Press ) , and then press (dB) to set the search

resolution.
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Setting range and resolution for search resolution

Setting range: 0.01 to 50.00 dB
Minimum resolution: 0.01 dB

Rotary knob resolution: 0.1dB

Step key resolution: 1dB

(4) Setting the search threshold

The threshold to restrict marker values to be searched is set. A search is

performed for marker values above or below the threshold.

Example: To set threshold limitation to On and a threshold below —20 dBm
<Procedure>

1. Press .

2. Press (Threshold).

3. Press (Threshold On/Off) to switch to On.

4. Press (Threshold Above/Below) to switch to Below.
5

6
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Press (Threshold Level).
Press @, and then press (dBm) to set the threshold.

(5) Executing Marker to Center Freq.

The marker center frequency (Zone Center) is set to the center frequency
(Center Frequency).

Example: To detect the peak power position in the measurement band and
setting it to the center frequency
<Procedure>

1. Press .

2. Press (Marker to Center Freq.).

(6) Executing Marker to Ref. Level

The zone width integral power (Total Power) of the marker is set to the

reference level (Reference Level).

Example: To detect the peak power position in the measurement band and
setting it to the reference level
<Procedure>

1. Press .

2. Press (Marker to Ref. Level).
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Figure 4.2.9-1 Marker to Center Freq. / Marker to Ref. Level

(7) Setting Marker Search Function

Sorts the markers set in Search Peaks Number by frequency (time) or

level.

Note Marker Search Function can be executed when Marker Result is set
to Peak (Fast) or Peak (Accuracy).

Example: To sort four markers by level
<Procedure>
1. Press .

2. Press (Search Peaks Number) after pressing (Marker
Search Function), and then press to set the number of markers
to 4.

3. Press (Search Peaks Sort Y) to sort the markers by level.

Example: To sort the markers by frequency
<Procedure>

1. DPress |pekssam

2. Press (Marker Search Function).

3. Press (Search Peaks Sort X) to sort the markers by frequency.
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U
Spectrum
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Figure 4.2.9-2 Setting markers sorted by level

Measurement example: Measuring the CN ratio
<Measurement block>

Non-modulation > MS2830A/MS2840A
signal source
Center frequency: 1.9 GHz
Offset frequency: 100 kHz
1.9 GHz
A
C/N ratio
Y
«—>
100 kHz

Figure 4.2.9-3 Measurement block diagram
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<Procedure>

1.
2.
3.

10.
11.

12.
13.
14.
15.

16.
17.
18.

Press (- and then press (Preset).
Press .
Press (o) (&) and then press (kHz) to set the frequency

span.

Press ().
Press ) @ and then press (GH2) to set the center

frequency.

Press and then press (Delta) to set the marker mode to
Delta.

Press to display page 2 of the Marker function menu.

Press (Marker Result) and then press (Peak (Accuracy)).
Press to display the Marker function menu.

Press (Active Marker) and then press (Marker 2).

After the Marker function menu has been displayed, press
(Normal) to set the marker mode to Normal.

Press (Zone Width) to display the Zone Width function menu.
Press (Couple Zone) to select Off.

Press (Type) to select Spot.

Press @ @ @ @ @ @ @ and then press

(GH2) to set the center frequency of Marker 2.
Press to display the Marker function menu.
Press (Active Marker) and then press (Marker 1).

Return the reading for the difference marker value A (1 — 2).
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Figure 4.2.9-4 Measurement results

The measurement values can be converted to values in dBc/Hz units by
the following formula:

CN =M +10log( RBW )

where:
CN C/N measurement value [dBc/Hz]
M Difference marker value [dB]

RBW RBW setting value [Hz]

Change the RBW value to select the best C/N measurement value.
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4.2.10 Measure measurement

Measure function menu

Pressing (Measure) on page 2 of the Trace function menu, or pressing
displays the Measure function menu.

Table 4.2.10-1 Measure function menu

Function . .
Key Menu Display Function
Performs adjacent channel leakage power
measurement.
F1 ACP Select the reference power, offset channel

bandwidth, carrier bandwidth, carrier center
frequency, offset channel to measure, and
bandlimiting filter.

Performs power measurement in the specified
frequency band.

Sets the channel center frequency, channel
bandwidth, and filter.

Measures the occupied bandwidth.
F3 OBW Sets the dB value with the method, % power of
the N% method, and X dB method.

This function is available only when
MS2830A-005/105/007/009/109,
MS2840A-005/105/009/109, or MS2850A-032 is
installed.
Specify the communication method of the input
signals to automatically set the parameters
corresponding to the communication method.
Disables the parameter load function (Load
Standard Parameter) corresponding to the
communication method.

[l=" Appendix C “Standard Parameter List”

When moving to the function menu of each
measure function that has been set to Off, the
parameters corresponding to the communication
method are automatically loaded. When moving
to the function menu of each measure function
that has been set to On, no parameter is
automatically loaded.

F2 Channel Power

F8 Standard
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ACP function menu

Pressing (ACP) on the Measure function menu displays the ACP

function menu.

Table 4.2.10-2 ACP function menu

Function
key

Menu Display

Function

F1

ACP (On/Off)

When it is set to On, other measure functions of
the same trace are set to Off.

F2

ACP Reference

Sets the reference power.

Span Total:
Uses the integral power on the entire
screen as a reference.

Carrier Total:
Uses the total value of all carrier power as
a reference.

Both Sides of Carriers:
The carrier power of the largest carrier
number is used as a reference for the upper
offset, while the carrier power of the
smallest carrier number is used as
reference.

Carrier Select:
Carrier number used as a reference when
the reference of the relative level display
for Adjacent Channel Power measurement
is set to Carrier.

F3

In Band Setup

Performs a setting for In-Band.

F4

Offset Setup

Performs a setting for Offset Channel

F5

Power Result Type
(Carrier/Ofs.)

Switches Power Result Display. Displays
Carrier Power Result when Carrier is selected,
and displays Offset Channel Power Result when
Ofs. is selected.

6

Noise Cancel
(On/Off)

Sets On/Off for the noise canceling function.
When executed, it measures the internal noise of
this instrument and the measured noise is
deducted from the measurement value.

This function is available only when Standard
Parameter is set.

Note:

The internal noise may not be measured
properly when the input signal level is high.

F7

Load Standard
Parameter

Loads the measurement parameters
corresponding to the communication method
selected in Standard when anything other than
Off is set for Standard in the Measure function
menu.

== Appendix C “Standard Parameter List’

In Band Setup function menu
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Chapter 4 Trace

Press (In Band Setup) on the ACP function menu to display the In
Band Setup menu.

Table 4.2.10-3 In Band Setup function menu

Fu;(;t;on Menu display Function

F1 Carrier Number Sets the number of carriers.

F2 In-Band Center Sets the center frequency of In-Band.

F3 Carrier Spacing Sets an interval between carriers.

F4 Carrier BW Sets a bandwidth of a carrier.
Sets a filter type of a carrier.

F7 Filter Type Selects the type from Rectangular, Nyquist, and
Root Nyquist.
Sets a roll-off factor.

F8 Roll-off Factor Available only when Nyquist or Root Nyquist is
selected in Filter Type.
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Offset Setup function menu

Pressing (Offset Setup) on the ACP function menu displays the

Offset Setup function menu.

The Offset Setup function menu consists of two pages. Press to
change the page.

Table 4.2.10-4 Offset Setup Function Menu

Fu}rlcét;on Menu display Function
Pagel Offset Setup Press (Offset Setup) to display this page.
F1 Ch BW Sets a bandwidth of the Offset Channel.
Sets a filter type of the Offset Channel.
F7 Filter Type Selects a filter type from Rectangular, Nyquist,

and Root Nyquist.

Sets a roll-off factor.
F8 Roll-off Factor Available only when either Nyquist or Root
Nyquist is selected in Filter Type.
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Press (Offset Setup), and then press to

Page2 Offset Setup display page 2

F1 Offset-1 (On/Off) Sets Offset Channel 1 to On/Off.

F2 Offset-1 Sets an offset frequency of Offset Channel 1.
F3 Offset-2 (On/Off) Sets Offset Channel 2 On/Off

F4 Offset-2 Sets an offset frequency of Offset Channel 2.
F5 Offset-3 (On/Off) Sets Offset Channel 3 to On/Off.

Fe6 Offset-3 Sets an offset frequency of Offset Channel 3.

4-49



Chapter 4 Trace

(1) Measuring the adjacent channel leakage power

The leakage power of the adjacent channel is measured.

The display items for the measurement results when Power Result Type

1s set to Offset are described below.

x= Signal Analyzer
Spectrum

MKR 1 1.900 000 000 00 GHz

[dBm]

-15.0
250

(1]

A5 ettt et s et
-115.0 Lz

Start 1.887 500 000 00 GHz
Adjacent Channel Power(Carrier-1)

(2]

Offset Freq(MHz)
5.000 000
10.000 000

BW(MHz)
3.840 000
3.840 000

Frequency and Timg
’V Center Freq. 1.900 000 000 GHz ’V

Freq. Span

Capture Leng 10.000 00 ms

Ref.Ext

(3]

Pre-Amp Off

Figure 4.2.10-1

-19.24 dBm/2.602 MHz

D Attenuatfr

[4]

@ Analysis Start Time 0s
@ Analysis Time Length 10.000 00 ms
DRBW 30 kHz

Det. : 4097
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1.800GHz

Average Trace Point:

1.888GHz

Stop

1.913GHz

e
T ST S T A o S

w uz Preselector

Stop  1.912 500 000 00 GHz

Carrier-1: -17.61 dBm / 3.840 MHz

64.98
66.18 (

Auto Tune

8259y U1
8379) U2

T
Trigger ————————————
’V Trigger Free Run

W-CDMA Downlink

6392
65.80 (

8153)
83.41)

-15.00 dBm

Frequency Band >
Mode
Normal

0dB

Display items for measurement results

Table 4.2.10-5 Display items for measurement results

No. Display Descriptions
Displays the integral power in the screen display
band when “ACP Reference” is “Span Total,” or
Span Total/ the integral power in In-Band when “ACP
[1] CI;rrier Total/ Reference” is “Carrier Total.” Displays the
Carrier-X selected carrier power when “ACP Reference” is

“Carrier Select”. Displays the carrier power on
both sides when “ACP Reference” is “Both Sides
of Carriers”.

(2] Offset Freq

Displays the setting of the offset frequency.

[3] BW Displays the setting of the channel bandwidth.
Displays the relative value of the total power of
the Offset Channel bandwidth around Offset-1

(4] L1/L2/UL/U2 to 3 and the reference power selected in “ACP

Reference”. It also displays the total power of the
Offset Channel bandwidth around Offset-1 to 3
in parentheses.
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The display items for the measurement results when Power Result Type

is set to Carrier are described below.

Spectrum
MKR 1 190000000000 GHz  -23.27 dBm/3.125 MHz DAnalysis Start Time

@Analysis Time Length 10.000 00 ms
@RBW 30 kHz
[dBm] Det. : Average Trace Point: 5121

T L]
150 ACP Reforence

250
Both Sides of
350 Carriers

[2] 450

55.0 In Band Setup

750

5.0 Offset Setup
95.0

G

050 prm st ot [

['] ] -115.0 L2 | u uz Power Result Type

Start 1.884 375 000 00 GHz Stop 1.915 625 000 00 GHz Carrier  Ofs
Adiacent Channel Power(Both Side ia
Span Total : -17.39 dBm Carrier Total : -17.64 dBm

C1: -20.71 dBm Noise Cancel

cz2: -20.60 dBm on ofi

Load Standard ©

Parameter

Frequency and Tilf ——  rLeve| ——————————— Trigger —8@™ 2 Garriers
Center Freq. 1000 000000 GHz|| Ref. Level -15.00 dBm Trigger Free Run
Freq. Span
Capture Length 10.000 00 ms| [DAttenuator 0dB
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Pre-Amp Off W-CDMA Downlink

[3]
Figure 4.2.10-2 Display items for measurement results
Table 4.2.10-6 Display items for measurement results
No. Display Descriptions
Displays the integral power in the screen
display band.
(1] | Span Total Displays it irrespective of the ACP Reference
setting.

Displays the integral power of the carrier set
. in Carrier Number.

[2] | Carrier Total Does not display it when the ACP reference is

set to Span Total.

Displays all the carrier powers set in Carrier

Cx
[38] | x:Carrier Number.
Number) Does not display any of them when ACP

Reference is set to Span Total.
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Channel Power function menu

Pressing (Channel Power) on the Measure function menu displays

the Channel Power function menu.

Table 4.2.10-7 Channel Power function menu

Function

Key Menu Display Function
F1 Channel Power When it is set to On, other measure functions of
(On/Off) the same trace are set to Off.

F2 Channel Center Sets the channel center frequency.

F3 Channel Width Sets the channel bandwidth.
Sets the filter shape.

F4 Filter Type Selected the shape from “Rect,” “Nyquist,” and
“Root Nyquist.”
Sets the roll-off factor. It is effective only if

F5 Roll-off Factor “Nyquist” or “Root Nyquist” is selected for Filter
Type.
Loads the measurement parameters

p7 | Load Standard Celectin in Standand when amything other than

Parameter

Off is set in Standard.
[l=" Appendix C “Standard Parameter List”
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(2) Measuring the channel power

The channel power is measured.

The display items for the measurement results are described below.

gnal Analyzer =10
Spectrum
MKR 1 1.900 00000000 GHz  -23.15 dBm/996.1 kHz [MAnalysis Start Time Os
@Analysis Time Length 10.000 00 ms Channel Power
RBW 100 kHz e e
[dBm] Det. : Average Trace Point: 1025 —
150 Channel Genter

250

350 1.900 000GHz
450

55.0 Channel Width

650 5.000MHz

750

50 Filter Type
Rect

95.0

-105.0
115.0

Start 1.895 000 000 00 GHz Stop 1.905 000 000 00 GHz
Channel Power

Channel Center 1.900 000 000 GH=z Absolute Power -84.33 dBmiHz

Channel Width 5.000 000 MHz -17.34 dBm | 5.000 MHz
Load Standard ©
Parameter
Frequency and Time —————— Level Trigger ———898 ———— Mean Power
Center Freq. 1.900 000 000 GHz Ref. Level -1 Trigger Free Run
Freq. Span 10 MHz
Capture Length 10.000 00 ms| (@ Attenuator
Pre-Amp Off 'W-CDMA Downlink [T)

3]
Figure 4.2.10-3 Display items for measurement results

Table 4.2.10-8 Display items for measurement results

No. Display Descriptions

Displays the setting value of the

[1] Channel Center
channel center frequency.

Displays the setting value of the
channel bandwidth.
Displays the absolute power per 1 Hz

[3] Absolute Power in the channel band and the integral
power in the channel band.

(2] Channel Width
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OBW function menu

Pressing (OBW) on the Measure function menu displays the OBW

function menu.

Table 4.2.10-9 OBW function menu

Function
Key

Menu Display

Function

F1

OBW (On/Off)

When this is set to On, other measure functions of
the same trace are set to Off.

F2

Method
(N%/XdB)

Selects the measurement method.
X dB Down mode or N% of Power mode can be
selected.

e XdB Down mode
OBW is the width between 2 points below XdB
from the peak point of the trace data.

¢ N% of Power mode
OBW is the width between 2 points with the
power equivalent to (100 — N/2)% when power is
added by 1 point from both ends of the screen,
assuming the power total of the trace data in the
screen is 100%.

F3

N% Ratio

Inputs the % power in the N% of Power mode.

F4

XdB Value

Inputs the dB value in the X dB Down mode.

F7

Load Standard
Parameter

Loads the measurement parameters corresponding

to the communication method selected in Standard

when anything other than Off is set in Standard.
IS~ Appendix C “Standard Parameter List”
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(3) Measuring the occupied bandwidth

The occupied bandwidth is measured.

The display items for the measurement results are described below.

ai Signal Analyzer

Spectrum

@Analysis Start Time 0s
DAnalysis Time Length 10.000 00 ms Active Marker 2
RBW 30 kHz
[dBm] Det. : Average TracePoint: 2049
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D
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050 et e

115.0
Start 1.895 000 000 00 GHz Stop  1.905 000 000 00 GHz
OBW (99.00 % of Power)

QBW 4169 922 MHz 0OBW Center 1.900 000 000 GHz L
OBW Lower 1.897 915039 GHz OBW Upper 1.902 084 961 GHz Zone Width

Frequency and Time ————— Trigger —— —M8989 ——M—
Center Freq. 1.900 000 000 GHz : i Trigger Free Run
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N
(3]

Relative To

Pre-Amp Off W-CDMA Downlink

(2] [4]

Figure 4.2.10-4 Display items for measurement results

Table 4.2.10-10 Display items for measurement results

No. Display Description
(1] OBW Displays the occupied bandwidth.
Displays the center frequency of the
(2] OBW Center occupied bandwidth.
Displays the left frequency of the
[3] OBW Lower occupied bandwidth.

Displays the right frequency of the

[4] OBW Upper occupied bandwidth.
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(4) Example of adjacent channel leakage power measurement

For measurement of the adjacent channel leakage power of the W-CDMA

modulation method signal, the detection mode is set to Average.

<Measurement block>

modulation 3
(W-CDMA) > MS2830A/MS2840A
signal source
Center frequency: 1.92 GHz
Frequency span: 25 MHz

RBW: 30 kHz

Figure 4.2.10-5 Measurement block diagram

<Procedure>

1. Press (3, and then press (Preset).

2. Press .

3. Press , and then press (MHz) to set the frequency span.

4. Press .

5. Press () ) (&), and then press (GH2) to set the center
frequency.

6. Press (L2 ).

7. Press @, and then press (kHz) to set the resolution
bandwidth.

8. Press , and then press (Reference Level).

9. Press (&), and then press (Set) to set the reference level.

10. Press , and then press (Time Detection) to select Average.

11. Press , and then press (Time Length).

12. Press (o), and then press (ms) to set the analysis time
length.

13. Press , and then press (ACP).

14. Press (Offset Setup).

15. Press (Ch BW).

16. Press ) (), and then press (MHz) to set the offset
channel bandwidth.

17. Press (Filter Type) to select Root Nyquist.

18. Press (Roll-off Factor).
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19. Press @ ) , and then press (Set) to set a Roll-Off

factor.
20. Press to switch the function menu to page 2.
21. Press (Offset-1).
22. Press , and then press (MHz) to set Offset frequency-1.
23. Press (Offset-2).
24. Press @, and then press (MHz) to set Offset frequency-2.
25. Press (M=) and then press (ACP).
26. Press (In-Band Setup).
27. Press (Carrier BW).

28. Press @) (1), and then press (MHz) to set the carrier
bandwidth.

29. Press (Filter Type) to select Root Nyquist.

30. Press (Roll-off Factor). @
31. Press @ ) , and then press (Set) to set a Roll-Off §
factor.

32. Press (Meue) and then press (ACP).

33. Press (ACP Reference), and then press (Carrier Total).
34. Press (Meue) and then press (ACP).

35. Press (ACP On/Off) to select On.

Note:
The relative level reference value for each calculation method is as
follows:
Span Total method: Total of the power of all waveform data on

the screen

Carrier Total method:  Total of the carrier power

Both Sides of Carriers method:
The strongest power of the carrier number
is used as a reference for the upper offset,
whereas the weakest power 1s used as a
reference for the lower offset.

Carrier Select method: Selected carrier power
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Figure 4.2.10-6 Results of measurement example
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(5) Example of channel power measurement

<Measurement block>

Digital 0 dBm
modulation

(W-CDMA)
signal source

Y

MS2830A/MS2840A

Center frequency: 1.92 GHz
Frequency span: 10 MHz
RBW: 100 kHz

Figure 4.2.10-7 Measurement block diagram

<Procedure>
1. Press (), and then press (Preset).

2. Press .

3. Press (o), and then press (MHz2) to set the frequency span.
4. Press .

5. Press () ) (&), and then press (GHz2) to set the center

frequency.

Press ((Law ).

7. Press @ @, and then press (kHz) to set the resolution
bandwidth.

8. Press (A, and then press (Reference Level).

9. Press (), and then press (Set) to set the reference level.

10. Press (= ), and then press (Time Detection) to select Average.
11. Press (=), and then press (Time Length).

12. Press (2, and then press (ms) to set the analysis time
length.

13. Press .

14. Press (Channel Power), and then press (Channel Width).
15. Press , and then press (MHz) to set the channel bandwidth.
16. Press (Filter Type), select “Rect”, and then press .

17. Press (Channel Power On/Off) to select On.
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Note:
Weighting can be done with the filter.
Rect: Rectangular filter
Nyquist: Nyquist filter

Root Nyquist: Root Nyquist filter
For the Nyquist filter and Root Nyquist filter, set the roll-off factor.

= Signal Analyzer

Spectrum £ Signal Anabyzer  OF
MKR 1 192000000000 GHz  -17.26 dBm/996.1 kHz DAnalysis Start Time g s || Shonnet Perer
@DAnalysis Time Length 10.000 00 ms Channel Power
DrREW 7 e
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-10.0 Channel Center

1.900 000 000GHz
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]
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900

-100.0
Start  1.915 000 000 00 GHz Stop  1.925 000 000 00 GHz
Channel Power
Channel Center 1.920 000 000 GHz Absolute Power -78.44 dBm/Hz
Channel Width 5.000 000 MHz -11.45 dBm/5.000 MHz

Frequency and Tim¢ ——+ Leve|——————— - Trigger—
Center Freq. 1.920 000 000 GHz Ref. Level 0.00 dBm Trigger Free Run

Freg. Span 10 MHz
Capture Length 10.000 00 ms Attenuator 10 dB

Pre-Amp Off

Figure 4.2.10-8 Measurement results

(6) Example of occupied frequency bandwidth measurement

For a signal source of the W-CDMA modulation method, the detection

mode is set to Average.

<Measurement block>

Digital
modulation
(W-CDMA)

signal source

0 dBm MS2830A/MS2840A

Y

Center frequency:  1.92 GHz
Frequency span: 10 MHz
RBW: 30 kHz
Figure 4.2.10-9 Measurement block diagram
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1.92 GHz Occupied

frequency
«—— bandwidth

—>
ﬁ 99%

Figure 4.2.10-10 Occupied Bandwidth

<Procedure>
1. Press (3, and then press (Preset).

2. Press .

3. Press (=), and then press (MHz2) to set the frequency span.
4. Press .

5. Press () ) (&), and then press (GHz2) to set the center

frequency.

Press (Law ).

7. Press @, and then press (kHz) to set the resolution
bandwidth.

Press (i), and then press (Reference Level).
9. Press (o), and then press (dBm) to set the reference level.
10. Press (=), and then press (Time Length).

11. Press (2, and then press (ms) to set the analysis time
length.

12. Press .
13. Press (OBW), and then press (Method) to select N% of

Power.
14. Press (N% Ratio).
15. Press (o) (&), and then press (%) to set % Power.
16. Press (OBW On/Off) to select On.
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%

Spectrum
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Figure 4.2.10-11 Measurement results
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4.2.11 Executing Return to Spectrogram

After Analyze with Spectrum Trace has been executed on the
Spectrogram trace, move on to the Spectrum trace, and press and,
(Return to Spectrogram). Then you can return to the Spectrogram

trace.

If you move on to Spectrogram trace by executing Return to Spectrogram,

then the current analysis length parameters are changed to the same as

the analysis length parameters set before executing Analyze with

Spectrum on Spectrogram trace. Table 4.2.11-1 describes the parameters

after executing Return to Spectrogram.

However, the settings are invalid if any analysis length parameter has

been changed after executing Analyze with Spectrum. (See Table 4.2.11-2)

Table 4.2.11-1 Parameters after executing Return to Spectrogram
Parameter Setting value
on Spectrogram trace

RBW Auto/Manual RBW Auto/Manual before executing Analyze with
Spectrum Trace

RBW RBW before executing Analyze with Spectrum Trace

Marker Type Marker Type before executing Analyze with
Spectrum Trace

Marker Result Marker Result before executing Analyze with

Spectrum Trace

Time Detection

Detection before executing Analyze with Spectrum
Trace

Analysis Start Time

Analysis Start Time before executing Analyze with
Spectrum Trace

Analysis Time Length

Analysis Time Length before executing Analyze with
Spectrum Trace

Storage Mode

Storage Mode before executing Analyze with
Spectrum Trace

Storage Count

Storage Count before executing Analyze with
Spectrum Trace

Frequency Zone Center

Zone Center before executing Analyze with
Spectrum Trace

Frequency Zone Width

Zone Width before executing Analyze with Spectrum
Trace

Analysis Time Auto/Manual

Analysis Time Auto/Manual before executing
Analyze with Spectrum Trace

4-63

=
©
Q
@



Chapter 4 Trace

Table 4.2.11-2 Analysis Length Parameter

Analysis Length Parameter

The setting of Capture Time Auto/Manual was
changed.

Center Frequency was changed.

The setting of Capture Time Length was changed
when Capture Time = Manual.

The setting of Span was changed.

The setting of Terminal was changed.

Preset was executed.

Parameter Recall was executed.

The application was restarted.

Trace Mode was switched.

Load Standard Parameter was executed.

Signal Analyzer function was transmitted from
another application.
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4.3 Power vs Time
4.3.1 What is Power vs Time trace?

Power vs Time trace is a screen to observe the time fluctuations of power

of the obtained measured signal.

[2] [1] [7] (3] [6]

FEsignalnabvzer J  J ok __'_"W ALE
Power vs Time - F
MKR 1 0 s -14.05 dBm @Analysis Start Time 0s “

MKR 2 10.000 00ms -14.05 dBm [Analysis Time L ength 10.000 00 ms Smoothing
A1) 10.000 00ms 0.00 dB [
‘

on  off

Smoothing
Time Length
2.00us

(4]

[3]
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Frequency and Tim¢ —— Leve|———o—o—o—o—o—o———— Trigger—m48
Center Freq. 1.000 000 000 GHz Ref. Level £.00 dBm Trigger Free Run
Freq. Span 31.25 MHz|
Capture Length 10.000 00 ms|| Attenuator 10 dB

Ref.Ext Pre-Amp Off

Figure 4.3.1-1 Display items for Power vs Time trace

Table 4.3.1-1 Display items for Power vs Time trace

No. Display Descriptions

Analysis Start Time/

[1] Analysis Time Displays the analysis start time

and analysis time length.

Length
[2] MKR1/MKR2/ Displays the rparker .re'zsult value
A2-1) and marker time position.
3] Smooth Time Displays the smoothi_ng t.ime
Length length when Smoothing is On.
Displays the filter bandwidth.
[4] Filter BW “Not Filtered” is displayed when
the filter is Off.
[5] Detection Displays the detection mode.

Displays the trace point count

[6] Trace Point (horizontal axis).

Displays the indicator indicating

(7] Indicator the analysis progress rate.
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4.3.2 Setting Power vs Time parameters

After selecting “Power vs Time” for Trace Mode, pressing (Trace)
from the Main function menu or pressing displays the Trace

function menu.

The Trace function menu consists of two pages, which can be toggled by
pressing &D.

IS~ 4.1 “Selecting Trace”

Table 4.3.2-1 Trace function menu

Function . .
Key Menu Display Function
Page1 | Trace Press ( Trace J (Trace) to display this page.

Sets the trace type.
F1 Trace Mode =" 4.1 “Selecting Trace”

Used for setting related to the time.

F2 Analysis Time =" 4.3.3 “Setting analysis time”
F3 Scal Used for setting related to the scale.
cale [ =" 4.3.4 “Setting scale”
Used for setting related to update and display of
F4 Storage trace data.
[[==~ 4.3.7 “Setting storage mode”
. Sets the smoothing.
F5 View [[=" 4.3.6 “Setting smoothing”
. Selects the filter type.
F6 | Filter [ 4.3.5 “Setting filter”
F7 Detection Used for setting related to detection.

[ =" 4.3.8 “Setting detection mode”
Used for setting related to sub-trace.

=" 4.9 “Sub-Trace”

Press (== | (Trace), and then press to
display page 2.

F8 Sub Trace Setting

Page 2 | Trace

Used for setting related to the Measure function.
[~ 4.3.11 “Measure measurement”

Used for setting related to the marker.
=" 4.3.9 “Setting markers”

Used for setting related to feature-point search
F3 Signal Search within the measurement band.
= 4.3.10 “Setting marker search”

F1 Measure

F2 Marker

4-66



4.3 Power vs Time

4.3.3 Setting analysis time

Pressing (Analysis Time) from the Trace function menu, or pressing
displays the Analysis Time function menu.

Setting Analysis Time on the Power vs Time trace normalizes a set time

that exceeds five valid digits in addition to rounding up by time

resolution.

Table 4.3.3-1 Analysis Time function menu

Function . .
Key Menu Display Function
. Switches between auto setting and manual
Time . . . .
. setting for the analysis start time (Analysis
F1 (Main Trace) ) o .
Start Time) and analysis time length (Analysis
(Auto/Manual) .
Time Length).
Start Time Sets the analysis start time.
F2 .
(Main Trace)
F3 Time Length Sets the analysis time length. @
(Main Trace) §
. Switches between auto setting and manual
Time . . . .
setting for the analysis start time (Analysis
F5 (Sub Trace) : > .
(Auto/Manual) Start Time) and analysis time length (Analysis
Time Length) of a sub-trace.
Start Time . .
Fe6 (Sub Trace) Sets the analysis start time of a sub-trace.
Time Length _ i
F7 (Sub Trace) Sets the analysis time length of a sub-trace.
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Setting the analysis time

Analysis time is the time to be analyzed. The analysis time can be
specified with the analysis start position (Analysis Start Time) and

analysis time length (Analysis Time Length).

Capture data start

\j

Analysis Time Length

*2
3

>

«—> Analysis time
Analysis Start Time*'

N
>

0 Time

*1: Start of Analysis time based on capture data start
*2: Length of analysis time

Figure 4.3.3-1 Analysis time

(1) Auto mode

When Capture Time is set to Auto, the analysis time length is set to 100
ms for measurement. When Capture Time is set to Manual, the analysis

time length is set to the capture time for measurement.

Table 4.3.3-2 Setting analysis time in the Auto mode

Capture Time AnaIyS|s[§]tart Time | Analysis 'I[':]ne Length
Auto 0 0.1
Manual 0 X,

X, : Capture time length [s]

[[=" 2.4 “Setting IQ Data Capture Time Range”
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(2) Manual mode

The analysis start time and analysis time length are set manually. This is

an effective method to perform measurement of discontinuous signals

such as burst.

Analysis start time setting range

Table 4.3.3-3 Analysis start time setting range in Manual mode

] . Maximum

Capture Time Minimum Value [s] Value [s]
Auto 0 X =X
Manual 0 7

X, * Analysis time length [s]

X, : Capture time length [s], capture time length maximum value [s]

[[=" 2.4 “Setting IQ Data Capture Time Range”

X, : Capture time length [s]

[[=" 2.4 “Setting IQ Data Capture Time Range”

Analysis time length setting range

Table 4.3.3-4 Analysis time length setting range

_ . Maximum

Capture Time Minimum Value [s] Value [s]
Auto Xy Xy X
Manual X, X3 =X

X, : Analysis start time [s]

X, Capture time length maximum value [s]

[[= 2.4 “Setting IQ Data Capture Time Range”
X, : Capture time length [s]

[[= 2.4 “Setting IQ Data Capture Time Range”
x,: Capture time length minimum value [s]

[[= 2.4 “Setting IQ Data Capture Time Range”

Note:

=
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The maximum value may be less than this value because of the

restrictions imposed by the resolution of the analysis time length.
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Analysis start time resolution

Table 4.3.3-5 Frequency Span and Setting Resolution

Frequency Span Setting Resolution
1 kHz 0.5 ms
2.5 kHz 0.2 ms
5 kHz 0.1 ms
10 kHz 50 ps
25 kHz 20 ps
50 kHz 10 us
100 kHz 5 us
250 kHz 2 us
500 kHz 1 us
1 MHz 0.5 us
2.5 MHz 0.2 us
5 MHz 0.1 us
10 MHz 50 ns
25 MHz* 20 ns
31.25 MHz* 20 ns
50 MHz* 10 ns
62.5 MHz* 10 ns
100 MHz* 5ns
125 MHz* 5ns

*: 25 MHz and 31.25 MHz can be set when
MS2830A-005/105/007/009/109, MS2840A-005/105/009/109 is
installed, or MS2850A.

50 MHz and 62.5 MHz can be set when MS2830A-077 or
MS2840A-077/177 is installed.
100 MHz and 125 MHz can be set when MS2830A-078 or
MS2840A-078/178 is installed.
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The following table shows the setting range for the MS2850A when
frequency span is 50 MHz or higher.
The resolution is displayed up to three decimal digits. (Example: 0.769 ns)

Table 4.3.3-5 Frequency Span and Setting Resolution (Cont’d)

Frequency Span Setting Resolution

50 MHz 160 ns
62.5 MHz 160 ns
100 MHz 80 ns
125 MHz 80 ns
255 MHz 40 ns
510 MHz* 20 ns

1 GHz* 10 ns

*: 510 MHz can be set when the MS2850A-033/133/034/134 1is installed.
1 GHz can be set when the MS2850A-034/134 is installed.

Setting procedure for Analysis Time

Example: To switch the analysis time to Manual setting, and setting the
analysis start time to 20 ms and analysis time to 2 ms
<Procedure>

1. Press (meses).
2. Press (Start Time).
3. Press @, and then press (ms) to set the analysis start

time.
4. Press (Time Length).

5. Press , and then press (ms) to set the analysis start time
length.
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4.3.4 Setting scale

Scale function menu

Pressing and then (Scale) displays the Scale function menu.

Table 4.3.4-1 Scale function menu

Function

Key Menu Display Function

Used for setting related to the vertical axis

F1 Vertical (level axis) scale.

Vertical function menu

Pressing (Vertical) on the Scale function menu displays the Vertical
function menu.

Table 4.3.4-2 Vertical function menu

Function

Key Menu Display Function

Sets the scale range (Log scale range) of the

F1 Log Scale Division . .
vertical axis.

Sets the scale range (Lin scale range) of the

F2 Lin Scale Division . .
vertical axis.

Sets the number of scale lines when the Log

F3 Log Scale Line (10/12) :
scale 1s used.
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(1) Vertical axis scale

The scale range Log scale and Lin scale of the level axis are set.

Example: To set the vertical axis scale range (Log scale) to 0.1 dB/Div
<Procedure>

1. Press .
Press (Scale).

2
3. Press (Vertical), and then press (Log Scale Division).
4. Press (o) () (L), and then press (dB/div) to set the 0.1 dB/Div

scale.

Setting range and resolution for scale range of vertical axis

Setting range: 0.1 to 20 dB/Div (log scale)
1 to 10%/Div (linear scale)
Minimum resolution: 0.1 dB/Div (log scale)

1%/Div (linear scale)

=
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Rotary knob resolution: 1-2-5 sequence

Step key resolution: 1-2-5 sequence
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4.3.5 Setting filter

Pressing (Filter) on the Trace function menu, or pressing
displays the Filter function menu.

Table 4.3.5-1 Filter function menu

Fu;c;t;on Menu Display Function
F1 Type Selects the filter type.
F2 Roll-off Factor Sets the roll-off factor.
F3 Band Width Sets the filter band.
F4 Freq. Offset Sets the frequency offset for the filter.

Setting range and resolution for roll-off factor

Setting range: 0.01to1
Minimum resolution: 0.01
Rotary knob resolution: 0.01
Step key resolution: 0.1

Setting range and resolution for filter band

Setting range: Refer to Table 4.3.5-2 (Rect).
Refer to Table 4.3.5-3 (Gauss,
Nyquist, Root Nyquist).

Minimum resolution: 1 kHz
1 Hz (SPAN = 2.5 kHz, Filter
Type = Gauss)

Rotary knob resolution: % 0o Hz

Step key resolution: % o Hz

x: Frequency span [Hz]

Setting range and resolution for filter offset

Setting range: -x to x

Minimum resolution 1 Hz

Rotary knob resolution: % 0o Hz

Step key resolution: % o Hz

x: Frequency span [Hz]
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Table 4.3.5-2 Filter band setting range (Rect)

Frequency Span Minimum Value Maximum Value
1 kHz N/A

2.5 kHz 1 kHz 2 kHz

5 kHz 1 kHz 4 kHz

10 kHz 1 kHz 9 kHz

25 kHz 1 kHz 23 kHz

50 kHz 2 kHz 47 kHz

100 kHz 4 kHz 95 kHz

250 kHz 8 kHz 238 kHz

500 kHz 16 kHz 476 kHz

1 MHz 32 kHz 952 kHz

2.5 MHz 79 kHz 2.38 MHz

5 MHz 157 kHz 4.761 MHz

10 MHz 313 kHz 9.523 MHz
25 MHz* 782 kHz 23.809 MHz @
31.25 MHz* 977 kHz 29.761 MHz o
50 MHz* 1.563 MHz 47.619 MHz @

62.5 MHz* 1.953 MHz 59.523 MHz

100 MHz* 3.126 MHz 95.238 MHz

125 MHz* 3.907 MHz 119.047 MHz

2556 MHz* 7.969 MHz 242.857 MHz

510 MHz* 15.938 MHz 485.714 MHz

1 GHz* 31.25 MHz 952.380 MHz

25 MHz and 31.25 MHz can be set when
MS2830A-005/105/007/009/109, MS2840A-005/105/009/109 is
installed, or MS2850A.

50 MHz and 62.5 MHz can be set when MS2830A-077 or
MS2840A-077/177 is installed.

100 MHz and 125 MHz can be set when MS2830A-078 or
MS2840A-078/178 is installed.

255 MHz can be set for the MS2850A-032.

510 MHz can be set when the MS2850A-033/133/034/134 is installed.
1 GHz can be set when the MS2850A-034/134 is installed.
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Table 4.3.5-3 Filter band setting range (Gauss, Nyquist, Root Nyquist)

Frequency Span

Minimum Value

Maximum Value

1 kHz N/A

2.5 kHz 1 kHz 1 kHz

1 Hz (Gauss only)
5 kHz 1 kHz 2 kHz
10 kHz 1 kHz 4 kHz
25 kHz 1 kHz 10 kHz
50 kHz 2 kHz 20 kHz
100 kHz 4 kHz 40 kHz
250 kHz 8 kHz 100 kHz
500 kHz 16 kHz 200 kHz
1 MHz 32 kHz 400 kHz
2.5 MHz 79 kHz 1 MHz
5 MHz 157 kHz 2 MHz
10 MHz 313 kHz 4 MHz
25 MHz* 782 kHz 10 MHz
31.25 MHz* 977 kHz 12.5 MHz
50 MHz* 1.5663 MHz 20 MHz
62.5 MHz* 1.953 MHz 25 MHz
100 MHz* 3.126 MHz 40 MHz
125 MHz* 3.907 MHz 50 MHz
255 MHz* 7.969 MHz 102 MHz
510 MHz* 15.938 MHz 204 MHz
1 GHz* 31.25 MHz 400 MHz

25 MHz and 31.25 MHz can be set when
MS2830A-005/105/007/009/109, MS2840A-005/105/009/109 is
installed, or MS2850A.
50 MHz and 62.5 MHz can be set when MS2830A-077 or
MS2840A-077/177 is installed.
100 MHz and 125 MHz can be set when MS2830A-078 or
MS2840A-078/178 is installed.

255 MHz can be set for the MS2850A-032.
510 MHz can be set when the MS2850A-033/133/034/134 is installed.

1 GHz can be set when the MS2850A-034/134 is installed.
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(1) Gauss filter

Example: To set the filter shape to Gaussian, filter bandwidth to 3.84 MHz,
and filter frequency offset to 1 MHz
<Procedure>

1. Press .

2. Press (Type) and select Gaussian.
3. Press (2] (Band Width).
4

Press ) (1), and then press (MHz) to set the filter
band.

Press (Freq. Offset).

6. Press , and then press (MHz) to set the filter frequency
offset.

4

(2) Rectangular filter

Example: To set the filter shape to “Rect,” filter bandwidth to 3.84 MHz, and
filter frequency offset to 1 MHz
<Procedure>

1  Press .

2. Press (Type) and select Rect.
3. Press (2] (Band Width).
4

Press ) (4J, and then press (MHz) to set the filter
band.

Press (Freq. Offset).

6. Press , and then press (MHz) to set the filter frequency
offset.

(3) Nyquist filter
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4

Example: To set the filter shape to Nyquist, filter bandwidth to 3.84 MHz, filter
frequency offset to 1 MHz, and roll-off factor to 0.22
<Procedure>

1. Press (v ).

2. Press (Type) and select Nyquist.

3. Press (Band Width).

4. Press ) @, and then press (MHz) to set the filter

band is set.
Press (Freq. Offset).

6. Press (1, and then press (MHz) to set the filter frequency
offset.

7. Press (Roll-off Factor).
8. Press @ ) , and then press (Set) to set the roll-off

factor.

o

4-77



Chapter 4 Trace

(4) Root Nyquist filter

Example: To set the filter shape to Root Nyquist, filter bandwidth to 3.84 MHz,
filter frequency offset to 1 MHz, and roll-off factor to 0.22

<Procedure>

1. Press ().

2. Press (Type) and select Root Nyquist.

3. Press (Band Width).

4

Press ) @, and then press (MHz) to set the filter
band.

Press (Freq. Offset).

6. Press (1, and then press (MHz) to set the filter frequency
offset.

7. Press (Roll-off Factor).
8. Press @ ) , and then press (Set) to set the roll-off

factor.

o

The table below shows the setting of filter type that complies with the
ETSI EN 300 113 V2.2.1 Annex C1.1 IF filter.

Table 4.3.5-4 Filter Setting Examples

Channel Separation Filter Setting
[kHz] Filter Type Roll-off Factor | Band Width [kHz]
12.5 Root Nyquist 0.19 8
20 Nyquist 0.10 14
25 Nyquist 0.10 16
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4.3.6 Setting smoothing
Pressing and then (View) displays the View function menu.

Table 4.3.6-1 View function menu

Function
Key
F1 Smoothing (On/Off) Sets smoothing to On/Off.

Smoothing Time
Length

Menu Display Function

F2 Sets the smoothing time length.

(1) Setting smoothing

Smoothing processing is performed. To lower the trace noise, the
Smoothing function is set to On.

Example: To set the Smoothing function to On and smoothing time length to
50 ps
<Procedure>

1. Press .
Press (View).

2

3. Press (Smoothing On/Off) and select On.
4. Press (Smoothing Time Length).
5

Press (2, and then press (us) to set the smoothing time
length.
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Setting range and minimum resolution for smoothing time length

Setting range: Time Resolution to
10000 x Time Resolution
Minimum resolution: Time Resolution
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4.3.7 Setting storage mode
Pressing and then (Storage) displays the Storage function

menu.
Table 4.3.7-1 Storage function menu
Function Menu Displa Function
Key play
F1 Mode Used for setting related to update and display
of trace data.
F2 Count Sets the storage count.
F3 Stop Stops the storage.
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Storage mode types

In a Power vs Time trace, the following four storage mode types can be
selected.

Table 4.3.7-2 Four storage mode types

Mode Description Display Example

At each capture, the trace
data are updated and

Off displayed. These data are
used for normal
measurement.

Performs averaging
operation at each X axis
point for each capture and
displays the results.
Averaging is done with
linear values even in Log
display.

Used for S/N improvement.
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Lin Average

At each capture, the
previous and new trace data
of each X axis point are
Max Hold compared and the larger of
the two is displayed.

Used for recording signals
with frequency drift.

At each capture, the
previous and new trace data
Min Hold of each X axis point are
compared and the smaller of
the two 1s displayed.

BRI
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(1) Selecting the storage mode and storage count

Example: To set the storage mode to Average and storage count to 100
<Procedure>

1. Press .
Press (Storage).

2

3. Press (Mode) and select Lin Average.

4. Press (Count).

5. Press (e) (0, and then press (Set).

Setting range and minimum resolution for storage count

Setting range: 2 to 9999

Minimum resolution: 1

Rotary knob resolution: 1 step

Step key resolution: 1 step at the highest 1st digit

(2) Averaging function

The digital averaging function, which performs an averaging operation at
a point on the horizontal axis each time trace data is captured and
displays the trace, can be executed by selecting Lin Average in the storage

mode.

When the measurement mode is set to Single, measurement stops when
capture for the storage count is completed. When the measurement mode
is set to Continuous, averaging is continued even when capture for the
storage count is completed. However, the average after completion of the
storage count is calculated as shown in Table 4.3.7-3, so the effect of old
data becomes less as the storage count increases.
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Table 4.3.7-3 Averaging

Capture Measurement
Count Value Displayed Value Y(n)
n M(n)

1 M (1) Y1) =M (1)
2 M (2) v(2) = w
3 M (3) Y(3) = w
N-1 M(N-1) y(N_l)Z(N—Z)XY(IIVV—_Zl)+M(N—1)
N M (N) yany = VoD X Y(IIVV —D+MW)
Continuous only
N+1 M (N + 1) y(N+1)=(N—1)><Y(11VV)+M(N+1)
N +2 M (N +2) y(N+1):(N—1)><Y(11\/V)+M(N+1)

Note:

When Storage Count = N

Using the averaging function can improve S/N according to the storage

count and capture count.
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4.3.8 Setting detection mode

The detection mode can be selected by pressing and then

(Detection).

Detection mode types

The detection mode in the analysis range (Detection) is set. The detection

mode can be selected from the 4 types: Average, Positive, Negative, and

Pos & Neg.

Table 4.3.8-1

Detection mode

Detection mode

Description

Pos&Neg

Displays the line connecting the maximum and
minimum values of the sampling points within
the analysis range.

Used for normal measurement.

Positive

Displays the maximum value of the sampling
points within the analysis range.

Negative

Displays the minimum value of the sampling
points within the analysis range. The lower
envelope of the modulation waveform is
measured in “Negative” mode.

Average

Displays the average value of the sampling
points within the analysis range.

Positive

Figure 4.3.8-1

Negative

Screen display

Display example of Detection mode
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(1) Setting the detection mode

Example: To set the detection mode to Positive
<Procedure>

1. Press .

2. Press (Detection), select Positive, and then press .
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4.3.9 Setting markers

This section describes various functions as well as the functions to
improve measurement efficiency, such as marker search and parameter

setting with marker values.

For the Marker’s setting range and resolution, refer to the setting ranges
and resolutions in 4.3.3 “Setting analysis time”.

Pressing (Marker) on page 2 of the Trace function menu, or pressing
displays the Marker function menu.

Table 4.3.9-1 Marker function menu

Function . .
Key Menu Display Function
F1 Marker1 (On/Off) Sets whether to display time marker 1.
F2 Markerl Sets the time marker 1.
F3 Marker2 (On/Off) Sets whether to display time marker 2.
F4 Marker2 Sets time marker 2.
Active Marker .
F5 (1/2 /1&2) Selects the active marker.
F6 Zoom Zooms in on the range of Markerl and

Marker2.

Reduces the current screen display data into
the range of Markerl and Marker2.

Displays the AM modulation degree based on
the maximum and minimum values in the

F8 Peak-Peak (On/Off) marker range.

This function is effective only when Scale Mode
is set to Lin.

F7 Zoom Out
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[1]
[2]

Power vs Time = Stenal Analyzer
MKR 1 150 us  -12.83 dBm @Analysis Start Time 0s | ke

“ MKR 2 8.00 us -18.14 dBm @EAnalysis Time Length 10.00 ps
[Fei__6sops —s3ias | Smooth Time Length 20015

Filter BW Not Filtered

Detection : Average Trace Point: 501
Marker 1

1.50us

Marker 2

On Off

Marker 2

8.00us

Active Marker

1 2 1&2

Zoom Out

Frequency and Time———— rLeve| ——————— - Trigger—MMM
Center Freq. 1.000 000 000 GHz Ref. Level £.00 dBm Trigger Free Run

Freq. Span 31.25 MHz

Capture Length 10.00 us Attenuator 10 dB

Pre-Amp Off

Figure 4.3.9-1 Display items for marker results

Table 4.3.9-2 Display items for marker results

No. Display Description

Displays the power at each marker time

[1] | MKR1/MKR2 .
position.

Displays the ratio of the power at the
2] |A@2-1) marker time positions (Marker 1 —
Marker 2).
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(1) Changing the marker position

Note:
The marker position of Power vs Time, Frequency vs Time, Phase
vs Time synchronizes one another.

The power in the specified time can be measured by using the marker
displayed in Figure 4.3.9-2.

Signal Analyzer
Power vs Time 4= Sisnal Analyzer
150 s -12.83 dBm @Analysis Start Time horker
8.00 ps -18.14 dBm mAnaIysis Time Length 10.00 ps Marker 1
6.50 ps £31 dB Smooth Time Length 200 ps
Filter BW Not Filtered

Detection : Average Trace Point: 501
Marker 1

1.90us

Marker 2

8.00us

Active Marker

Frequency and Tim¢ —— rLeve|———————— Trigger ——
CenterFreq. 1.000 000 000 GHz Ref. Level 6.00 dBm Trigger Free Run

Freq. Span 31.26 MHz
Capture Length 10.00 pus Attenuator 10 dB

Pre-Amp Off

Figure 4.3.9-2 Marker

Example: To set 1.5 us for Marker 1
<Procedure>

1. Press , and then press (Marker 1).
2. Press ) , and then press (us).

(2) Selecting the active marker

Note:
This setting is enabled when both Markers 1 and 2 are On.

The active marker is selected. The marker position of the active marker
can be set with the rotary knob or step key.

Example: To set Markers 1 and 2 to On and to select the active marker
<Procedure>

1. Press .

2. Press (Marker 1 On/Off) and select On.
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3. Press (Marker 2 On/Off) and select On.
4. Press (Active Marker 1/2/1&2) and select the active marker.

(3) Setting zooming in

The range from Marker 1 to Marker 2 can be zoomed in.

Example: To zoom in on Marker 1
<Procedure>

1. Press .

2. Press (Zoom) to zoom in on the range enclosed with Markers 1
and 2.

As shown in Figure 4.3.9-3, when Zoom is performed after setting the

range with Markers 1 and 2, the Analysis Start Time and Analysis Time

Length are changed to the range of Markers 1 and 2.

\
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L—1 Markers 1, 2

...................... ﬂ Zoom

Figure 4.3.9-3 Zoom
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(4) Setting zooming out

The analysis range can be zoomed out to the range from Marker 1 to
Marker 2.

<Procedure>

1. Press .

2. Press (Zoom Out) to zoom out the displayed waveform data to
the range enclosed with Markers 1 and 2.

As shown in Figure 4.3.9-4, when Zoom Out is performed after setting the
range with Markers 1 and 2, the range of Markers 1 and 2 is changed to
the Analysis Start Time and Analysis Time Length.

T~

/

Markers 1, 2

\
—1 |

........................ @ Zoom out

Figure 4.3.9-4 Zoom out
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(5) Peak To Peak measurement

The AM modulation degree of the measured signal is measured based on
the displayed trace data in the marker range. The measurement start and
stop points are the trace points of the marker position. When the marker
is Off, the entire analysis range becomes the target. This function can be

used only when Scale is set to Lin.

The display items for measurement results are described below.

== Signal Analyzer

Power vs Time
MKR 1 0 s 54601 mV @Analysis Start Time 0s
MKR 2 20.00000ms 54.682 mV @Analysis Time Length 20.000 00 ms Marker 1
Af2-1) 20.00000ms 1.0016

Filter BW Not Filtered

Detection : Pos&Neg Trace Point: 10001
Marker 1

Marker 1 = 0s
0s

Marker 2

On off

Marker 2
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20.000 00ms

[1 ] Active Marker [3]
[2] Peak-Peak)i2 5153 %
[4]

Frequency and Time————— rLevel ————— Trigger—MMM—
Center Freq. 1.000 000000 GHz|| Ref. Level Trigger Free Run

Freq. Span 50 MHz Peak-Peak
Capture Length 20.000 00 ms Attenuator On

off

Ref.Int

Figure 4.3.9-5 Display items for measurement results
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Table 4.3.9-3

Display items for measurement results

No.

Display

Item

+Peak

Displays the positive peak AM modulation
degree calculated from the following formula:
Pplus — VMax VAve % 100
VAve
where
PPlus: +Peak [%]
VMax:  maximum voltage [V]
Vave:  average voltage [V]

—Peak

Displays the negative peak AM modulation
degree calculated from the following formula:

V4ve — Vi
PMinus - Ave Min % 100

Ave
where
Purinus:  —Peak [%]
VMin:  minimum voltage [V]
Vave:  average voltage [V]

(Peak-Peak)/2

Displays (Peak-Peak)/2 calculated from the
following formula:
PPlus - PMinus
Prp=—"7%"
where
Pprp:  (Peak-Peak)/2 [%]
Pps:  +Peak [%)
PMinus: —Peak [%]

Average

Displays the average voltage.
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4.3.10 Setting marker search

The marker search functions include Peak search and Next Peak search.

Signal Search function menu

Pressing (Signal Search) on page 2 of the Trace function menu, or
pressing displays the Signal Search function menu.

Table 4.3.10-1 Signal Search function menu

Function . .
Key Menu Display Function
Moves the active marker to the maximum level
point in the measurement band. If two or more
F1 Peak Search such points exist, the point with the lowest time
(toward the left of the scale) is selected.
Searches for the second highest local maximum
point next to the active marker in the
F2 Next Peak measurement band and moves the active marker
to the point. If two or more such points exist, the
point with the lowest time (toward the left of the
scale) is selected.
F5 Resolution Sets the resolution for Next Peak search.
F6 Threshold Sets a threshold to restrict level points to be
searched.
Threshold function menu
Pressing (Threshold) on the Signal Search function menu displays
the Threshold function menu.
Table 4.3.10-2 Threshold function menu
Function . .
Key Menu Display Function
F1 Threshold (On/Off) Selects On/Off for the detection threshold
function for peak point detection.
Selects whether peak point detection is to be
F2 Threshold performed Above (upper detection) or Below
(Above/Below)
(lower detection) the threshold.
F3 Threshold Level Sets the detection threshold for peak point

detection.
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(1) Executing Peak search

The active marker is moved to the position where the marker value
becomes maximal in the measurement band. If two or more marker

values exist, the point with the lower marker time is selected.

Example: To execute a Peak search
<Procedure>

1. Press .

2. Press (Peak Search) to execute a Peak search.

(2) Executing Next Peak search

The active marker is moved to the position with the second highest peak
next to the marker value of the current active marker. If two or more
marker values exist, the point with the lower marker time is selected.

Example: To execute a Next Peak search
<Procedure>

1. Press .

2. Press (Next Peak) to execute a Next Peak search.

(3) Setting the search resolution

The Next Peak search resolution is set. Trace data with slopes greater

than the resolution at both ends is to be searched.

Example: To set the search resolution value to 10 dB
<Procedure>

1. Press (pssen),
2. Press (Resolution).
3. Press (o), and then press (Set) to set the search resolution.

Setting range and resolution for search resolution

Setting range: 0.01 to 50.00 dB (Log)
0.01 to 50.00% (Lin)
Minimum resolution: 0.01 dB (Log)
0.01% (Lin)
Rotary knob resolution: 0.1 dB (Log)
0.01% (Lin)
Step key resolution: 1 dB (Log)
1% (Lin)
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Line

(4) Setting the search threshold

The threshold to restrict marker values to be searched is set. A search is
performed for marker values above or below the threshold.

Example: To set threshold limitation to On and marker values below —10 dBm
as search targets
<Procedure>

Press .

Press (%) (Threshold).

Press (1) (Threshold On/Off) to switch to On.

Press (Threshold Above/Below) to switch to Below.
Press () (Threshold Level).

Press (o), and then press (dBm) to set the search
threshold.

3= Signal Analyzer

Power vs Time
MKR 1 34.32000ms B8B8.961 mV Analysis Start Time 0s

MKR 2 100.00000ms 8.8105 mV Analysis Time Length 100.000 00 ms Threshold
A2-1) 66.68000ms  0.0990

oS otk W e

Filter BW Not Filtered On off

Detection : Pos&Neg Trace Point: 10001

Threshold

Threshold Level =
52.6 mV

/ Threshold Level

Above Below

| / 59 6mV

i

Frequency and Tim¢ —— Leve| ———-———— Trigger—8
Center Freq. 1.920 000 000 GHz Ref. Level Trigger Free Run

Freq. Span 10 MHz
Capture Length  100.000 00 ms|| Attenuator

Figure 4.3.10-1 Threshold Level line of Signal Search
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Chapter 4 Trace

4.3.11 Measure measurement

Measure function menu

Pressing (Measure) on page 2 of the Trace function menu, or pressing
displays the Measure function menu.

Table 4.3.11-1 Measure function menu

Function . .
Key Menu Display Function
F1 Burst Average Power | Measures the average power of the burst signal.
AM Depth .
F2 (O/Off) Measures the AM modulation degree.

This function is available when
MS2830A-005/105/007/009/109,
MS2840A-005/105/009/109, or MS2850A-032 is
installed.
Parameters are automatically set, according to
the communication method specified for the
input signal.
The parameter load function (Load Standard
Parameter) corresponding to the
communication method becomes available.
¢ W-CDMA Uplink

Sets parameters of the 3GPP W-CDMA

Uplink standard.
¢ W-CDMA Downlink

Sets parameters of the 3GPP W-CDMA

Downlink standard.
e OFF

Parameters are automatically set.

== Appendix C “Standard Parameter List’

When moving to the function menu of each
Measure function that has been set to Off, the
parameters corresponding to the
communication method are automatically
loaded. When moving to the function menu of
each Measure function that has been set to On,
no parameter is automatically loaded.

F8 Standard
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Burst Average Power function menu

Press (Burst Average Power) on the Measure function menu to
display the Burst Average Power function menu.

Table 4.3.11-2 Burst Average Power function menu

Function . .
Key Menu Display Function
F1 Burst Average Power | The other measure functions of the same trace
(On/Off) are automatically set to Off when set to On.
Sets On/Off for noise canceling function.
When executed, it measures the internal noise of
this instrument and the measured noise is
Noise C ! deducted from the measurement value.
Fé o1se ance This function is available only when Standard
(On/Off) Parameter is set.
Note:
The internal noise may not be measured g
properly when the input signal level is high. a
Loads the measurement parameters
corresponding to the communication method
F7 %oad St?ndard selected in Standard when anything other than
arameter Off is set in Standard.
=" Appendix C “Standard Parameter List”
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(1) Measuring the burst average power

The average power of the burst signal displayed on the screen is

measured.

The measurement start and stop points are marker positions. When

either of the markers is set to Off, the entire analysis range will be

measured.

The display items for measurement results are described below.

nal Analyzer I [=]
Power vs Time
74260 pus -15.30 dBm @Analysis Start Time 0s
1.298 80ms -14.30 dBm @Analysis Time Length 2.000 00 ms
556.20 us 1.00 dB
Filter BW Not Filtered
Detection : Average Trace Point: 10001

1

,;fu\,",“ﬂ?-ﬂ r'nw,f."w V""ﬁ u

2.000 00 ms

Burst Average Power

Start Time 742.60 us Burst Average Power -11.00 dBm
Stop Time 1.298 80 ms

Frequency and Time ———————— rLevel Trigger
Center Freq. 1.000 000 000 GHz Ref. Level Trigger

Freq. Span 31.26 MHz Delay -740.00 ps
Capture Length 200000 ms(| Attenuator Level -40 dBm

Pre-Amp Off

[3]

Marker 1

On Off

Marker 1

742 60ps

Marker 2

On Off

Marker 2

1.298 80ms

Active Marker

1 2 1&2

Zoom

Zoom Qut

Figure 4.3.11-1 Display items for measurement results

Table 4.3.11-3 Display items for measurement results

No. Display Descriptions

[1] | Start Time .
measurement start time.

Displays the average power

[2] | Stop Time measurement stop time.

Displays the average power

Power burst signal.

3] Burst Average | Displays the average power of the
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4.3 Power vs Time

Example: To obtain the effective average power within the range set by the
marker
<Measurement block>

Digital 0 dBm
modulation > MS2830A/MS2840A
(PHS)
signal
source
Center frequency: 1.9 GHz
Measurement
..................... nterval
A
Power level
Y
Start point Stop point

Figure 4.3.11-2 Measurement block and interval
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Chapter 4 Trace

<Procedure>

1. Press (), and then select (Preset).

2. Press .

3. Press () (c), and then press (GH2) to set the center
frequency.

4. Press .

5. Press (Trace Mode), and then press (Power vs Time) to set
the trace type.

6. Set the Ref. Level 3 dB above the peak.

7. Press (=9, and then press (Trigger Source) to select Video.

8. Press @ to return to the original menu.

9. Press (Trigger Slope Rise/Fall) and select Rise.

10. Press (Trigger Level video).

11. Press (1) (0, and then press (dBm) to set the trigger level.

12. Press (=g and then press (Trigger Delay).

13. Press (c), and then press (us) to set the analysis start time.

14. Press (=), and then press (Time Length).

15. Press (2J (0, and then press (us) to set the analysis time
length.

16. Set Marker 1 to the start position of the measurement interval.

17. Set Marker 2 to the stop position of the measurement interval.

18. Press .

19. Press (Burst Avg Power), press (Burst Avg Power On/Off),

and then select On to set the power measurement.
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Trigger level

Analysis Start Time

Figure 4.3.11-3 Trigger level

To obtain the average power between the burst frame, the measurement
interval is set to the burst frame time for measurement.

(Burst frame)

d \
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Start point Stop point

Figure 4.3.11-4 Measurement interval

Power vs Time = Sienal Analyzer
MKR 1 2328 ps 1066 dBm @Analysis Start Time Ds |[2Enethnabe=
MKR 2 542.24 us 0.55 dBm MAnalysis Time Length 800.00 us
A2-1) 518.96 us 10.11 dB Fregquency

Filter BW Not Filtered

[dBm] 10001
3 fw‘”‘\‘!\"-l-“pll | " il‘hUA'l"‘i‘"'All“l"hlii\'ﬁi'ﬁ'.'\'f‘l"[”" [T i \ Amplitude
470
21.0
RN Trigger
47.0
57.0

7.0
J7.0

7.0
970 |

start stop
Burst Average Power

Start Time 2328 us Burst Average Power -1.49 dBm
Stop Time 54224 ps

Frequency and Time—— - rLevel ——— - Trigger
Center Freq. 1.900 000000 GHz || Ref.Level 3.00 dBm Trigger
Freq. Span 31.25 MHz, Delay
Capture Length 800.00 ps Attenuator 14 dB Level A cessey

Capture

Pre-Amp Off

Figure 4.3.11-5 Measurement results
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(1]

(2]

(2) AM Depth Measurement

Measures the AM modulation degree of the measured signal, based on the

trace data within the marker range. The measurement range is between

Marker 1 and 2 points on the trace. When either of the markers is set to

Off, the measurement is performed throughout the range on the trace. If
switched to On, Scale Mode is switched to Lin, Detection is switched to
Pos & Neg, and Peak-Peak function is switched to On.

The display items for measurement results are described below.

ax Signal Analyzer
Power vs Time
0 s 27.362 mV
400 ys 32923 mV
4.00 ys 1.2033

Start
AM Depth

+Peak 32.15 %
- Peak 62.15 %

Frequency and Time ——————— rLevel
Center Freq. 1.920 000 000 GHz Ref. Level

Freq. Span 31.25 MHz,
Capture Length 4.00 us Attenuator

Reflint

Figure 4.3.11-6

Signal Analyzer
Measure

@Analysis Start Time Os
[DAnalysis Time Length 4.00 ps Burst

*F

L3

Average Power

Filter BW Not Filtered

Detection : Pos&Neg Trace Point : 201
AM Depth

Peak-Peak)/2
Average 25.461 mV

Trigger ——
Trigger Free Run
Standard

OFF

AM Depth measurement result
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Table 4.3.11-4 Description of displayed measurement result items

No.

Display

Item

+Peak

Displays the positive peak AM modulation
degree. Calculated from the following formula:

_ VMax - VAve

Ppys = x 100

Ave
However,

Prst +Peak([%]
VMax:  Maximum voltage [V]
Vave:  Average voltage [V]

—Peak

Displays the negative peak AM modulation
degree. Calculated from the following formula:
_ VAve - VMin % 100

p Minus %
Ave

However,

Puminus: —Peak [%]

VMin:  Minimum voltage [V]
Vave:  Average voltage [V]

(Peak-Peak)/2

Displays the (Peak-Peak/2). Calculated from the
following formula:

PP_P _ PPlus _ZPMinus

However,

Pep:  (Peak-Peak)/2 [%]
Pris:  +Peak [%]

Puinus:  —Peak [%]

Average

Displays the average voltage.
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Chapter 4 Trace

4.4 Frequency vs Time
4.41 What is Frequency vs Time trace?

Frequency vs Time trace is a screen that displays time fluctuations of the
frequency from the obtained IQ digital data.

The display items for a Frequency vs Time trace are described below.

& m [2]

Frea. vs Time

MKR 1 0 s 2.00001982475 GHz 0s
MKR 2 2.000ms 2.000019754 79 GHz gl Analy5|s Time Length 2.000 ms
A(24) 2.000ms 6996 Hz (PR ETCey

Vertical Scale Center : 2.000 000 000 GHz
Amplitude

[3]

Trigger

[4]

Cummun

Frequency and Tim¢—— rLeve|————-+———— Trigger — ————
Center Freq. 2.000 000 000 GHz|| Ref. Level -2.00 dBm Trigger Free Run
Freq. Span 500 kHz
Capture Length 2.000 ms Attenuator 10 dB iccessay

Ref.Int Pre-Amp Off

Figure 4.4.1-1 Display items for Frequency vs Time trace

Table 4.4.1-1 Display items for Frequency vs Time trace

No. Display Descriptions
Analysis Start
[1] Time Displays the analysis start time and
/Analysis Time | analysis time length.
Length
2] Smooth Time Displays the smoothing time length
Length when Smoothing is On.
[3] | Detection Displays the detection mode.
[4] | Trace Point Dlsplays the t]_race point count
(horizontal axis).
MKR1/MKR2/ Displays the marker result value and
[5] g
A2 -1) marker frequency position.
[6] | Indicator Dlsplays the indicator indicating the
analysis progress rate.
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4.4.2 Setting Frequency vs Time parameters

After selecting Frequency vs Time for Trace Mode, pressing (Trace)
from the main function menu or pressing displays the Trace

function menu.

The Trace function menu consists of two pages, which can be toggled by

pressing (.

=~ 4.1 “Selecting Trace”

Table 4.4.2-1 Trace function menu

Function . .
Key Menu Display Function
Pagel Trace Press [ Trace J (Trace) to display this page.
Sets the trace type.
F1 Trace Mode =" 4.1 “Selecting Trace”
- Used for setting related to the analysis time.
F2 Analysis Time [[==" 4.4.3 “Setting analysis time”
F3 Scal Used for setting related to the scale.
cale [[=" 4.4.4 “Setting scale”
Used for setting related to update and display of
F4 Storage trace data.
[ =~ 4.4.7 “Setting storage mode”
Sets the smoothing. Calculation is done with the
F5 View unit of the frequency axis scale.
= 4.4.6 “Setting smoothing”
. Sets the filter.
F6 | Filter IS 4.4.5 “Setting filter”
. Used for setting related to detection.
7 Detection [=" 4.4.8 “Setting detection mode”
. Used for setting related to sub-trace.
F8 Sub Trace Setting (= 4.9 “Sub-Trace”
race (=>)
Page2 | Trace Press |1 | (Trace), and then press & to
display page 2.
F1 M Used for setting related to Measure function.
casure =" 4.4.11 “Measure measurement”
Used for setting related to the marker.
F2 Marker IS~ 4.4.9 “Setting markers”
Moves the active marker to the maximum level
F3 Signal Search point within the measurement time.
=~ 4.4.10 “Setting marker search”
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Chapter 4 Trace

4.4.3 Setting analysis time

Pressing (Analysis Time) from the Trace function menu, or pressing
displays the Analysis Time function menu.

Setting Analysis Time on the Frequency vs Time trace normalizes a set

time that exceeds five valid digits in addition to rounding up by time

resolution.

Table 4.4.3-1 Analysis Time function menu

Function . .
Key Menu Display Function
Time Switches between auto mode and manual mode
F1 (Main Trace) for the analysis start time and analysis time
(Auto/Manual) length.
F2 Start Time Sets the analysis start time.
(Main Trace)
Time Length Sets the analysis time length.
F3 )
(Main Trace)
Time Switches between auto mode and manual mode
for the analysis start time (Analysis Start Time)
F5 (Sub Trace) and analysis time length (Analysis Time Length)
(Auto/Manual) Y £ Y g
of a sub-trace.
Start Time . .
Fe6 (Sub Trace) Sets the analysis start time of a sub-trace.
Time Length _ i
F7 (Sub Trace) Sets the analysis time length of a sub-trace.
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Setting the analysis time

Analysis time is the time to be analyzed. The analysis time can be
specified with the analysis start position (Analysis Start Time) and
analysis time length (Analysis Time Length).

Capture data start

\j

Analysis Time Length**

>

«—> Analysis time

Analysis Start Time*'

N
>

0 Time

*1: Start of Analysis time based on capture data start
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*2: Length of analysis time
Figure 4.4.3-1 Analysis time

(1) Auto mode
When Capture Time is set to Auto, the analysis time length is set to 100

ms for measurement.

When Capture Time is set to Manual, the analysis time length is set to

the capture time for measurement.

Table 4.4.3-2 Setting analysis time in the Auto mode

Capture Time | Analysis Start Time [s] | Analysis Time Length [s]

Auto 0 0.1
Manual 0 X,

X, * Capture time length [s]
=~ 2.4 “Setting IQ Data Capture Time Range”
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(2) Manual mode

The analysis start time and analysis time length are set manually. This is

an effective method for measuring discontinuous signals such as burst.

Analysis start time setting range

Table 4.4.3-3 Analysis start time setting range in Manual mode

Capture Time

Minimum Value [s]

Maximum Value [s]

Auto

0

X, =X

Manual

0

X3 — X

X, Analysis time length [s]
X, Capture time length maximum value [s]

=" 2.4 “Setting IQ Data Capture Time Range”
X5t Capture time length [s]

[[=" 2.4 “Setting IQ Data Capture Time Range”

Analysis time length setting range

Table 4.4.3-4 Analysis time length setting range

Time Minimum Value [s] Maximum Value [s]
Auto Xy Xy =X
Manual X, Xy — X,

X, Analysis start time [s]
X,: Capture time length maximum value [s]

=" 2.4 “Setting IQ Data Capture Time Range”
X, Capture time length [s]

=~ 2.4 “Setting IQ Data Capture Time Range”
x,: Capture time length minimum value [s]

=" 2.4 “Setting IQ Data Capture Time Range”
Note:

The maximum value may be less than this value due to the

restrictions imposed by the trace point.
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Analysis start time resolution

Table 4.4.3-5 Frequency Span and Setting Resolution

Frequency Span Setting Resolution

1 kHz 0.5 ms
2.5 kHz 0.2 ms
5 kHz 0.1 ms
10 kHz 50 ps
25 kHz 20 ps
50 kHz 10 ps
100 kHz 5 us
250 kHz 2 us
500 kHz 1 us
1 MHz 0.5 us
2.5 MHz 0.2 us
5 MHz 0.1 us

10 MHz 50 ns g

25 MHz* 20 ns &
31.25 MHz* 20 ns
50 MHz * 10 ns
62.5 MHz * 10 ns
100 MHz * 5ns
125 MHz * 5ns

*: 25 MHz and 31.25 MHz can be set when
MS2830A-005/105/007/009/109, MS2840A-005/105/009/109 is
installed, or MS2850A.

50 MHz and 62.5 MHz can be set when MS2830A-077 or
MS2840A-077/177 is installed.
100 MHz and 125 MHz can be set when MS2830A-078 or
MS2840A-078/178 is installed.
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The following table shows the setting range for the MS2850A when
frequency span is 50 MHz or higher.
The resolution is displayed up to three decimal digits. (Example: 0.769 ns)

Table 4.4.3-5 Frequency Span and Setting Resolution (Cont’d)

Frequency Span Setting Resolution

50 MHz 160 ns

62.5 MHz 160 ns
100 MHz 80 ns

125 MHz 80 ns

255 MHz 40 ns

510 MHz* 20 ns

1 GHz* 10 ns

*: 510 MHz can be set when the MS2850A-033/133/034/134 1is installed.
1 GHz can be set when the MS2850A-034/134 is installed.

Setting procedure for analysis time

Example: To switch the analysis time to Manual setting, and setting the
analysis start time to 20 ns and analysis time to 2 us
<Procedure>

1. Press .

2. Press (Start Time).

3. Press (o), and then press (ns) to set the analysis start time.
4. Press (Time Length).

5. Press , and then press (us) to set the analysis time length.
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4.4.4 Setting scale

Scale function menu

Pressing and then (Scale) displays the Scale function menu.

Table 4.4.4-1 Scale function menu
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Function . .
Key Menu Display Function
F1 Vertical Used for settlpg related to the vertical axis
(frequency axis) scale.
Vertical function menu
Pressing (Vertical) on the Scale function menu displays the Vertical
function menu.
Table 4.4.4-2 Vertical function menu
Function Menu Displa Function
Key play
F1 Scale Unit Sets the unit system of the vertical axis.
F2 Width Sets the scale range of the vertical axis.
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(1) Setting the vertical axis scale unit

In a Frequency vs Time trace, there are the following two types of units

(Frequency Scale Units) for the vertical axis scale.

Hz: Measurement frequency data is displayed.
AHz: Difference from the center frequency is displayed.

Example: To set the vertical axis scale unit to AHz
<Procedure>

1. Press .

2. Press (Scale).

3. Press (Vertical).

4. Press (Scale Unit), and then select (AHz) to select the unit.

(2) Setting the vertical axis scale range

The vertical axis scale range is set. There are the following four types:

Span/2: Sets the scale range to 1/2 of the current frequency span.
Span/5: Sets the scale range to 1/5 of the current frequency span.
Span/10: Sets the scale range to 1/10 of the current frequency span.
Span/25: Sets the scale range to 1/25 of the current frequency span.

Example: To set the vertical axis scale range to 1/5 of the frequency span
<Procedure>

1. Press .

2. Press (Scale).

3. Press (Vertical).

4. Press (Width), and then select (Span/5) to select the unit.
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4.4.5 Setting filter

Pressing (Filter) on the Trace function menu, or pressing
displays the Filter function menu.

Table 4.4.5-1 Filter function menu

Function . .
Key Menu Display Function
Sets the filter band auto setting function.
F1 Filter Auto/Manual When it is set to Auto, the maximum filter
bandwidth available is selected.
F2 Filter Bandwidth Sets the filter band.

Setting the filter

The demodulation bandwidth of Frequency vs Time measurement is

determined when the Filter Bandwidth is set. By default, the maximum

available demodulation bandwidth 1is set.
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High-frequency noise components of the demodulation signal can be
reduced by restricting the demodulation signal band. If noise is a problem,
restrict the band. When harmonic components of the demodulation signal
are restricted, distortion may occur in the demodulation signal, and
correct measurement values cannot be obtained. In this case, set a wider
bandwidth.

Setting range and resolution for filter band

Setting range: Refer to Table 4.4.5-2.
Rotary knob resolution: 1-3-10 sequence
Step key resolution: 1-3-10 sequence
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Table 4.4.5-2 Filter band setting range

Frequency Span Minimum Value Maximum Value
1 kHz 30 Hz 300 Hz
2.5 kHz 100 Hz 1 kHz
5 kHz 100 Hz 1 kHz
10 kHz 300 Hz 3 kHz
25 kHz 1 kHz 10 kHz
50 kHz 1 kHz 10 kHz
100 kHz 3 kHz 30 kHz
250 kHz 10 kHz 100 kHz
500 kHz 10 kHz 100 kHz
1 MHz 30 kHz 300 kHz
2.5 MHz 100 kHz 1 MHz
5 MHz 100 kHz 1 MHz
10 MHz 300 kHz 3 MHz
25 MHz * 1 MHz 10 MHz
31.25 MHz * 1 MHz 10 MHz
50 MHz * 1 MHz 10 MHz
62.5 MHz * 1 MHz 10 MHz
100 MHz * 3 MHz 30 MHz
125 MHz * 3 MHz 30 MHz
255 MHz* 10 MHz 100 MHz
510 MHz* 10 MHz 100 MHz
1 GHz* 30 MHz 300 MHz

*: 25 MHz and 31.25 MHz can be set when
MS2830A-005/105/007/009/109, MS2840A-005/105/009/109 installed,
or MS2850A.

50 MHz and 62.5 MHz can be set when MS2830A-077 or
MS2840A-077/177 is installed.

100 MHz and 125 MHz can be set when MS2830A-078 or
MS2840A-078/178 is installed.

255 MHz can be set for the MS2850A-032.

510 MHz can be set when the MS2850A-033/133/034/134 is installed.
1 GHz can be set when the MS2850A-034/134 is installed.

Example: To set the filter bandwidth to 1 MHz
<Procedure>

1. Press (2w ).
2. Press (Filter Bandwidth).
3. Press , and then press (MHz) to set the filter band.
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4.4.6 Setting smoothing

Pressing and then (View) displays the View function menu.

Table 4.4.6-1 View function menu

Function
Key

Menu Display Function

F1

Smoothing (On/Off) Sets the smoothing to On/Off.

F2

Smoothing

Time Length Sets the smoothing time length.

(1) Setting the smoothing time length

Smoothing processing is performed. To lower the trace noise, the
Smoothing function is set to On.

Example: To set the Smoothing function to On and smoothing value to 200 ns
<Procedure>

1. Press .
Press (View).

2

3. Press (Smoothing On/Off) and select On.

4. Press (Smoothing Time Length).

5. Press @ @, and then press (ns) to set the smoothing

time length.
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Setting range and resolution for smoothing time length

Setting range: Time Resolution to
10000 x Time Resolution
Minimum resolution: Time Resolution
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4.4.7 Setting storage mode

Pressing and then (Storage) displays the Storage function

menu.

Table 4.4.7-1 Storage function menu

Function
Key

Menu Display Function

F1

Mode

Used for setting related to update and display
of trace data.

F2

Count

Sets the storage count.

F3

Stop

Stops the storage.

Storage mode types

In a Frequency vs Time trace, the following three storage mode types can

be selected.

Table 4.4.7-2 Three types of storage modes

Mode

Description

Display Example

Off

At each capture, the trace
data are updated and
displayed. These data are
used for normal
measurement.

Max Hold

At each capture, the
previous and new trace data
of each X axis point are
compared and the larger of
the two 1s displayed.

Min Hold

At each capture, the
previous and new trace data
of each X axis point are
compared and the smaller of
the two is displayed.
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(1) Selecting the storage mode and storage count

The setting procedure for the storage mode and storage count is as
follows.

Example: To set the storage mode to Max Hold and storage count to 100
<Procedure>

1. Press .
Press (Storage).

2

3. Press (Mode) and select Max Hold.

4. Press (Count).

5. Press (o) (2, and then press (Set) to set the storage count.

Setting range and resolution for storage count
Setting range: 2 to 9999
Minimum resolution: 1

Rotary knob resolution: 1 step
Step key resolution: 1 step at the highest 1st digit
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4.4.8 Setting detection mode

The detection mode can be selected by pressing and then
(Detection).

Detection mode types

The detection mode in the analysis range (Detection) is set. The detection
mode can be selected from four types: Average, Positive, Negative, and

Pos&Neg.

Table 4.4.8-1 Detection mode

Detection Mode

Descriptions

Average

Traces the average value within the analysis
range.

Positive

Traces the maximum value within the analysis
range.

“Positive” is used to measure the upper
envelope of the modulation waveform.

Negative

Traces the minimum value within the analysis
range.

“Negative” is used to measure the lower
envelope of the modulation waveform.

Pos&Neg

Displays the line connecting the maximum and
minimum values of the sampling points within
the analysis range.

Used for normal measurement.

Positive

Figure 4.4.81

Negative

Screen display

Display example of detection mode
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Frequency vs Time

(1) Setting the detection mode

Example: To set the detection mode to Negative
<Procedure>

1. Press .

2. Press (Detection) and select Negative.
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4.4.9 Setting markers

This section describes various Marker functions as well as the functions
to improve measurement efficiency, such as marker search and parameter
setting with marker values.

For the Marker’s setting range and resolution, refer to the setting ranges
and resolutions in 4.4.3 “Setting analysis time”.

Pressing (Marker) on page 2 of the Trace function menu, or pressing
displays the Marker function menu.

The Marker function menu consists of two pages, which can be toggled by
pressing (.

Table 4.4.9-1 Marker function menu

Function . .
Key Menu Display Function
Pagel Marker Press (Mafke'] (Marker) to display this page.
Fi Marker 1 (On/Off) Sets whether to display time marker 1.
F2 Marker 1 Sets time marker 1.
F3 Marker 2 (On/Off) Sets whether to display time marker 2.
F4 Marker 2 Sets time marker 2.
Active Marker .
F5 1/2/1&2) Selects the active marker.
Zooms in on the range of Marker 1 and Marker
F6 Zoom 9
Reduces the current screen display data into
F7 Zoom Out the range of Marker 1 and Marker 2.
Fs Poak-Peak Dlsplayg the dlfferencg between the maximum
and minimum values in the marker range.
larker -
Page2 | Marker Press ((weser | (Marker), and then press & to
display page 2.
Selects the target trace data for Marker 1 when
the detection mode is Pos&Neg.
Pos: Displays the results of the trace data with
. Positive detection.
F1 Detection Mode 1 Neg: Displays the results of the trace data with
Negative detection.
It is available only when the detection mode is
Pos&Neg.
Selects the target trace data for Marker 2 when
the detection mode is Pos&Neg.
Pos: Displays the results of the trace data with
Fo Detection Mode 2 Positive detection.

Neg: Displays the results of the trace data with
Negative detection.

It is available only when the detection mode is

Pos&Neg.
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[1]

Freq. vs Time
l MKR 1 29560 ms 1.000 014 604 81 GHz| Analysis Start Time 0s

Signal Analyzer
Marker

MKR 2 80.700 ms _1.000 018 827 52 GHzl Analysis Time Length 100.000 ms
A(2-1) 51.140 ms 432271 kHz
Detection : Pos&Neg Trace Point: 10001

(2]

Vertical Scale Center : 1.000 000 000 GHz 10 kHz / Div Marker 1

Marker 1= 29.560 00ms

29.560 000 ms
Marker 2

Qn Off

[ } /’ Marker 2
/ 80.700 00ms
/ Active Marker
2 1&2

1

Frequency and Time—— - rLevel ————— ~Trigger:
Center Freq. 1.000 000 000 GHz Ref. Level Trigger Free Run

Freq. Span 500 kHz Peak—Peak
Capture Length 100.000 ms|| Attenuator

=
©
Q
@

Figure 4.4.9-1 Display items for marker results

Table 4.4.9-2 Display items for marker results

No. Display Description

Displays the frequency at each

[1] | MRK1/MRK2 . L
marker time position.

Displays the frequency difference
2] |A@-1) (Marker 2 — Marker 1) at the marker
time position.
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(1) Changing the marker position

Note:
The marker position of Power vs Time, Frequency vs Time, Phase

vs Time synchronizes one another.

The frequency in the specified time can be measured by using the marker
displayed in Figure 4.4.9-2.

z Analysis Start Time Os

762 GHz  Analysis Time Length 100.000 ms
2 Hz

Detection : Pos&Neg Trace Point 10001

Marker 1=
40.480 000 ms

Dip Search

Commaon
-Frequency and Tim¢ — LoVl —————omv————
Center Freq. 1.000 0 z Ref. Leve 2 Free Run

Freq. Span

Capture Length D Attenuator

Ref Ext

Figure 4.4.9-2 Marker

Example: To set Marker 1 to 1.5 pus
<Procedure>

1. Press .
2. Press (Marker 1).

3. Press () (&), and then press (us).
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(2) Selecting the active marker

Note:
This setting is enabled when both Markers 1 and 2 are On.

The active marker is selected. The marker position of the active marker

can be set with the rotary knob or step key.

Example: To set the active marker
<Procedure>

1. Press .

2. Press (Marker 1 On/Off) and select On.
3. Press (Marker 2 On/Off) and select On.
4. Press (Active Marker 1/2/1&2) and select the active marker.

(3) Setting zooming in

Note:
This setting is enabled when both Markers 1 and 2 are On.
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Example: To zoom in the range from Marker 1 to Marker 2
<Procedure>

1. Press .
2. Press (Zoom). The range enclosed with Markers 1 and 2 is

zoomed 1n.

As shown in Figure 4.4.9-3, when Zoom is performed after setting the
range with Markers 1 and 2, the Analysis Start Time and Analysis Time
Length are changed to the range of Markers 1 and 2.

_—1 Markers 1, 2

................... ZO om

Figure 4.4.9-3 Zoom
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(4) Setting zooming out

Note:
This setting is enabled when both Markers 1 and 2 are On.

Example: To reduce the analysis range to the range of Markers 1 and 2
<Procedure>

1. Press .

2. Press (Zoom Out). The displayed waveform data is zoomed out to
the range enclosed with Markers 1 and 2.

As shown in Figure 4.4.9-4, when Zoom Out is performed after setting the

range with Markers 1 and 2, the range of Markers 1 and 2 is changed to

the Analysis Start Time and Analysis Time Length.

x<

/

Markers 1, 2

\

\

.................. | Zoom out

Figure 4.4.9-4 Zoom out
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(5) Peak To Peak measurement

The maximum/minimum frequency is measured based on the displayed
trace data in the marker range. The measurement start and stop points
are the trace points of the marker position. When any of the markers is
Off, the entire analysis range becomes the target.

The display items for measurement results are described below.

_}‘.T. Signal Analyzer : N[
Freq. vs Time i i
MKR 1 0 s 180009301461 GHz MAnalysis Start Time 0s [k
MKR 2 40000ms 1900093 12903 GHz @Analysis Time Length 40000 ms
A1) 4000 0ms 11442 Hz
Detection : Pos&Neg Trace Point: 8001

Vertical Scale Center : 1.900 000 000 GHz 20 kHz / Div | Marker 1

Os

Marker 2

On Off

Marker 2
4.000 000ms
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Active Marker

[3]

+ Peak 1.900 095 665 93 GHz
- Peak 1.899 90422323 GHz [4]

L‘-w:wrnmun}

Freguency and Time———  -Level Trigger
Center Freq. 1.900 000 000 GHz|| Ref. Level Trigger

Freg. Span 1 MHz
Capture Length 4.0000 ms|| Attenuator

Ref.int

Figure 4.4.9-5 Display items for measurement results

Table 4.4.9-3 Display items for measurement results

No. Display Item
[1] | +Peak Displays the maximum frequency.
[2] | —Peak Displays the minimum frequency.

Displays (Peak-Peak)/2 calculated from the
following formula:

P, P

P — L pius T 1 Minus
pP-pP —

[3] | (Peak-Peak)/2 2

where

Ppp:  (Peak-Peak)/2 [Hz]
Ppns:  +Peak [Hz]

PMinus: —Peak [HZ]

[4] | Average Displays the average frequency.
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4.4.10 Setting marker search

The marker search functions include Peak search, Next Peak search, Dip

search, and Next Dip search.

Signal Search function menu

Pressing (Signal Search) on page 2 of the Trace function menu, or
pressing displays the Signal Search function menu.

Table 4.4.10-1 Signal Search function menu

Function

Key Menu Display Function

Moves the active marker to the maximum frequency
point in the measurement time range. If two or more
such points exist, the point with the lowest time (toward
the left of the scale) is selected.

F1 Peak Search

Moves the active marker to the second highest
frequency position next to the active marker in the
F2 Next Peak measurement time range.

If two or more such points exist, the point with the
lowest time ( toward the left of the scale) is selected.

Moves the active marker to the minimum frequency
point in the measurement time range. If two or more
such points exist, the point with the lowest time (toward
the left of the scale) is selected.

F3 Dip Search

Moves the active marker to the second lowest frequency
position next to the active marker in the measurement

F4 Next Dip time range. If two or more such points exist, the point
with the lowest time (toward the left of the scale) is
selected.

F5 Resolution Specifies the resolution for Next Peak search and Next

Dip search.

Sets a threshold to restrict frequency points to be

F6 Threshold searched.
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Threshold function menu

Pressing (Threshold) on the Signal Search function menu displays
the Threshold function menu.

Table 4.4.10-2 Threshold function menu

Function

Key Menu Display Function
Sets the detection threshold function for peak
F1 Threshold (On/Off) point detection to On/Off .
Threshold Selects whether peak point detfection is to be
F2 (Above/Below) performed Above (upper detection) or Below
(lower detection) the threshold.
F3 Threshold Frequency Sets a threshold to restrict frequency points to

be searched.
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(1) Executing Peak search

The active marker is moved to the position where the marker value
becomes maximal in the analysis time range. If two or more marker
values exist, the point with the lower marker frequency is selected. When
the detection mode is Pos&Neg, a search is executed depending on the
marker detection mode setting: Positive detection trace data is searched
when Pos is set, and Negative detection trace data is searched when Neg
is set.

Example: To execute a Peak search
<Procedure>

1. Press (pssen),

2. Press (Peak Search) to execute a Peak search.

(2) Executing Next Peak search

The second highest local maximum point (Peak) next to the marker value
of the current active marker is detected and the active marker is moved to
that position. If two or more marker values exist, the point with the lower
marker frequency is selected. When the detection mode is Pos&Neg, a
search is executed, depending on the marker detection mode setting:
Positive detection trace data is searched when Pos is set, and Negative

detection trace data is searched when Neg is set.

Example: To execute a Next Peak search
<Procedure>

1. Press .

2. Press (Next Peak) to execute a Next Peak search.

(3) Executing Dip search

The active marker is moved to the position where the marker value
becomes minimal in the analysis time range. If two or more marker
values exist, the point with the lower marker frequency is selected. When
the detection mode is Pos&Neg, a search is executed depending on the
marker detection mode setting: Positive detection trace data is searched
when Pos is set, and Negative detection trace data is searched when Neg

1s set.

Example: To execute a Dip search
<Procedure>

1. Press .

2. Press (Dip Search) to execute a Peak Dip search.
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(4) Executing Next Dip search

The second lowest local maximum point (Dip) next to the marker value of
the current active marker is detected and the active marker is moved to
that position. If two or more marker values exist, the point with the lower
marker frequency is selected. When the detection mode is Pos&Neg, a
search is executed depending on the marker detection mode setting:
Positive detection trace data is searched when Pos is set, or Negative

detection trace data is searched when Neg is set.

Example: To execute a Next Dip search
<Procedure>

1. Press .

2. Press (Next Dip). A Next Dip search is executed.

(5) Setting the search resolution

The Next Peak search and Next Dip search resolutions are set. Trace data 2

with slopes greater that the resolution at both ends is to be searched. a

Example: To set the search resolution value to 10 Hz
<Procedure>

1. Press .
2. Press (Resolution).
3. Press @, and then press (Hz) to set the search resolution.

(6) Setting the search threshold

The threshold to restrict marker values to be searched is set. A search is

performed for marker values above/below the threshold.

Example: To set the marker values below 999 MHz as search targets when
the center frequency is 1 GHz and span frequency is 31.25 MHz
<Procedure>

1. Press .

2. Press () (Threshold).

3. Press (Threshold Above/Below) to switch to Below.
4. Press (Threshold Frequency).
5

Press () (&) (&), and then press (MHz) to set the search
threshold.
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4.4.11 Measure measurement

Measure function menu

Press (Measure) on

Measure function menu.

page 2 of Trace menu or press to display

Table 4.4.11-1 Measure function menu
Function Menu displa Function
Key play
FM Deviation ..

F1 (On/Off) Executes FM Deviation measurement.

Executes FM CW measurement.
F2 FM CW This function is available only for MS2830A and

MS2840A.
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(1) FM Deviation measurement

Measures the maximum and minimum frequency, based on the trace data
within the marker range. The measurement range is between Marker 1
and 2 points on the trace. When either of Marker 1 and 2 is set to Off, the
measurement is performed throughout the range on the trace. If set to On,
then Scale Unit is set to AHz and Detection is set to Pos & Neg, and
Peak-Peak function is set to On.

=& Signal Analyzer
Freq. vs Time
MKR 1 0 s -332.182 13 kHz [DAnalysis Start Time
MKR 2 10.00 ps -128.024 86 kHz [DAnalysis Time Length 10.00 ps FM Deviation
A2-1) 10.00 us 204.157 27 kHz

Q Off
Detection : Pos&Neg Trace Point : 501 ==

Vertical Scale Center : 2 625 kHz / Div
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Start 0s Stop
FM Deviation

1] [3]
2] [4]

Frequency and Tme—— — Level ——————————— - Trigger ———
Center Freq. 1.920000 000 GHz Ref. Level 0.00 dBm Trigger Free Run
Freq. Span 31.25 MHz
Capture Length 10.00 ps Attenuator 10 dB

Ref.Int

Figure 4.4.11-1 FM Deviation Measurement Trace

Table 4.4.11-2 Display Items

No. Display Descriptions
[1] | +Peak Displays the maximum frequency.
[2] | —Peak Displays the minimum frequency.

Displays (Peak-Peak)/2.
It can be calculated by the following formula:

P,

P _ L ps PMinus
P-P —

[3] | (Peak-Peak)/2 2

Where:

Ppp: (Peak-Peak)/2[Hz]
Pes: +Peak[Hz]

Puinus:  —Peak[Hz]

[4] | Average Displays the average frequency.
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(2) FM CW measurement

This function is available only for MS2830A and MS2840A.
Measures the linearity of the time versus frequency slope of a signal in

which the frequency increases or decreases with time (chirp signal)
among the FM CW signals. In the FM CW measurement, the
measurement range can be set by automatic detection or marker.

Automatically detectable signals

The following is the restrictions of the automatic detection and the

detectable signal conditions in the FM CW measurement function.

* Up to 10 slopes can be detected by one measurement.

The slope that has been detected first is a measurement target.

* The minimum time length of a slope that is automatically detectable is

one tenth or more of the analysis time length.

[[=" 4.4.3 “Setting analysis time”

* The start and end of a slope need to be within the analysis time length

as the following figure.

/I MS2830A ESQEIFNErE _[of

Freq. vs Time

MKR 1 0 s -14.997 64200 MHz @Analysis Start Time
MKR 2 80.00 us 14.109 36200 MHz [@Analysis Time Length
Af241) 80.00 us 29.107 004 00 MHz

Vertical Scale Center : 3 3.125 MHz / Div

Slope Start

Start
FM CW

FM Error (rms) 6.736 62
FM Error (peak) 2538233
FM Slope Error (rms) 358.418 45
FM Slope Error (peak) 13866278 MHzlus

Frequency and Time ——
Center Freq. 1.000 000 000 GHz|| Ref Level

Freq. Span 31.25 MHz
Capture Length 80.00 ps Attenuator

RefInt Pre-Amp Off Correction On

=

Signal Analyzer
CW

Detection : Pos&Neg Trace Point :

Meas Interval

Auto Marker

Meas Slope

Auto Up Down

Slope End

Stop 80.00 ps

ChirpDeviation 29.991596 00 MHz
ChirpRate 399.997 17 kHzlus
ChirpTime 75.08 us

Triggef—0—™
0.00 dBm Trigger SG Marker

Delay -280 us
10 dB

Figure 4.4.11-2 Slope start and end
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If either of start or end of a slope is outside the analysis time length as the
following figure, the slope is not detected automatically.

Vertical Scale Center : 3.125 MHz / Div

Vertical Scale Center : 3.125 MHz / Div

=
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Slope start is missing

Figure 4.4.11-3 Cases where a slope is not detected automatically
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FM CW function menu

This function is available only for MS2830A and MS2840A. Press
(FM CW) on Measure function menu to display FM CW function menu.

Table 4.4.11-3 FM CW function menu.

Function

Key Menu display Function

Sets the FM CW measurement function to
On/Off.

When it is set to On, other measure functions of
the same trace are set to Off.

F1 FM CW (On/Off)

Sets how to detect the slope of the FM CW

signals.

Auto:  Detects the slope automatically. When
there are multiple slopes, up to 10
slopes are automatically detected, but
only the first-detected slope will be a
measurement target.

Marker: The range selected by Marker1 and 2 is
a measurement target.

Meas Interval

k2 (Auto/Marker)

Sets the slope type to detect automatically.
Meas Slope Auto:  Detects both upslopes and downslopes.
(Auto/Up/Down) Up: Detects upslopes.

Down: Detects downslopes.

F3
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When detecting slopes automatically with Meas Interval set to Auto, the
target slope is shown on a blue background as the following figure. Except
the target, downslopes are shown on a green background and upslopes on

a purple one.

FANEEETY Signal Analyzer
Freq. vs Time
MKR 1 0 s 14894 617 00 MHz @Analysis Start Time
MKR 2 350.00 ps -10.565 441 00 MHz @EAnalysis Time Length 350.00 ps
A(2-1) 350.00 ps 4.329 176 00 MHz
Detection : Pos&Neg Trace Point : 8751

Vertical Scale Center : H 3.125 MHz / Div Meas Interval

Auto  Marker

Meas Slope
Auto Up Down

FM Error (rms) 552850 kHz ChirpDeviation 29986 08400 MHz
FM Error (peak) 1979440 kHz ChirpRate 400.001 34 kHzlus
FM Slope Error (rms) 23034918 kHzlus ChirpTime 75.04 us
FM Slope Error (peak) -866.50133 kHzlus
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Frequency and Time Level Trigger
Center Freq. 1.000 000 000 GHz|| Ref. Level 0.00 dBm Trigger SG Marker

Freq. Span 31.25 MHz Delay -10.B0 us
Capture Length 350.00 ps Attenuator 10 dB

Pre-Amp Off Carrection On

Figure 4.4.11-4 Slopes on colored backgrounds at automatic detection
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Table 4.4.11-4 Display items of measurement results

Item Description

Displays the RMS value of the frequency error

FM Error (rms) between the ideal slope* and measured value.

Displays the peak value of the frequency error

FM Error (peak) between the ideal slope* and measured value.

Displays the RMS value of the slope error

FM Slope Error (rms) between the ideal slope* and measured value.

Displays the peak value of the slope error

FM Slope Error (peak) between the ideal slope* and measured value.

Displays the frequency deviation of the ideal

Chirp Deviation slope*.

Chirp Rate Displays the rate of the ideal slope*.

Displays the time length of the measurement

Chirp Time signal slope*.

*:  The ideal slope is calculated using least square method in the range

specified by automatic detection or marker.

The following figure shows measurement results of Table 4.4.11-4
Display items of measurement results.

Frequency )

Chirp Deviation  Ideal Slope

S Chirp Time

Time

|‘\Start of Analysis Time Length

Figure 4.4.11-5 Explanatory figure of display items
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4.5 Phase vs Time
4.5.1 What is Phase vs Time trace?

Phase vs Time trace is the display system to display the time fluctuation

of phase from the acquired IQ digital data.

Display items of Phase vs Time trace are as follows:

[4] [1]
[A v R A S —

Phase vs Time

9471 dedllilAnalysis Start Time
0494 ded@Analysis Time Length

(2]

(3]

Frequency and Time——  rLevel Trigger——M8M8M8M8
Center Freq. 1.000 000 000 GHz Ref. Level 0.00 dBm Trigger Free Run
Freq. Span 31.25 MHz!

Capture Length 4.00 ys Attenuator 10 dB

_ Refint Pre-Amp Off

Marker 2

Marker 2
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2 42us

Active Marker

2 1&2

Figure 4.5.1-1 Display items for Phase vs Time trace

Table 4.5.1-1 Display items for Phase vs Time trace

No. Display Description
Analysis Start

[1] Time Displays the analysis start time and analysis
/Analysis Time | time length.
Length

[2] | Detection Displays the detection mode.

[38] | Trace Point .
axis).

Displays the trace point count (horizontal

A2 -1) frequency position.

[4] MKR1/MKR2/ Displays the marker result value and marker

(5] Indicator

progress rate.

Displays the indicator showing the analysis
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4.5.2 Setting Phase vs Time parameters

After selecting Phase vs Time for Trace Mode, pressing (Trace) from
the main function key or pressing displays the Trace function

menu.

The Trace function menu consists of two pages, which can be toggled by

pressing (.

F1
F2
F3
F4
F5

F6

Figure 4.5.2-1 Trace function menu

Trace Mode

#_

Analysis Time

q L3
Scale
‘ b

Method

Detection

Sample
Sub Trace
Setting

Page 1
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Table 4.5.2-1 Trace function menu

Function . .
Key Menu Display Function
Pagel Trace Press [ Trace J (Trace) to display this page.

Sets the trace type.
F1 Trace Mode =" 4.1 “Selecting Trace”

Used for setting related to the analysis time.

F2 Analysis Time =" 4.5.3 “Setting analysis time”

Used for setting related to the scale.

F3 Scale [ =" 4.5.4 “Setting scale”

Used for setting related to the phase.

F4 Method [~ 4.5.7 “Setting methods”

Used for setting related to detection.

1 Detection [[%=~ 4.5.5 “Setting detection mode”

Used for setting related to sub-trace.

F8 Sub Trace Setting [[=" 4.9 “Sub-Trace”

Press ( 1= | (Trace), and then press to

Page? Trace display page 2.

=
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Used for setting related to the marker.

F2 Marker = 4.5.6 “Setting markers”
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4.5.3 Setting analysis time

Pressing (Analysis Time) from the Trace function menu or pressing
displays the Analysis Time function menu.

=

5% Sienal Anabzer

Analysis Time

Time
F1 {Main Trace}
Aute  Manual
Start Time
F2 (Main Trace)
Os

Time Length

F3 {Main Trace}
3.000 00ms

Figure 4.5.3-1 Analysis Time function menu

Setting Analysis Time on the Power vs Time trace normalizes a set time

that exceeds five valid digits in addition to rounding up by time

resolution.
Table 4.5.3-1 Analysis Time function menu
Menu Display Function
Time Switches between auto setting and manual
(Main Trace) setting for the analysis start time (Analysis
(Auto/Manual) Start Time) and analysis time length (Analysis
Time Length).
Start Time Sets the analysis start time.
(Main Trace)
Time Length Sets the analysis time length.
(Main Trace)
Time Switches between auto setting and manual
(Sub Trace) setting for the analysis start time (Analysis
(Auto/Manual) Start Time) and analysis time length (Analysis
Time Length) of a sub-trace.
Start Time . .
(Sub Trace) Sets the analysis start time of a sub-trace.
r(I‘Sllrﬁ)e,II‘; e;réii):h Sets the analysis time length of a sub-trace.
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Setting the analysis time

Analysis time is the time to be analyzed. The analysis time can be
specified with the analysis start position (Analysis Start Time) and
analysis time length (Analysis Time Length).

Capture data start

\j

Analysis Time Length**

>

«—> Analysis time

Analysis Start Time*'

N
>

0 Time

*1: Start of Analysis time based on capture data start

=
©
Q
@

*2: Length of analysis time
Figure 4.5.3-2 Analysis Time

(1) Auto mode
When Capture Time is set to Auto, the analysis time length is set to 100

ms for measurement.

When Capture Time is set to Manual, the analysis time length is set to

the capture time for measurement.

Table 4.5.3-2 Setting analysis time in the Auto mode

Capture Time Analysis Start Time [s] | Analysis '[;r]ne Length
Auto 0 0.1
Manual 0 X,

X, : Capture time length [s]
[[= 2.4 “Setting IQ Data Capture Time Range”
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(2) Manual mode

The analysis start time and analysis time length are set manually. This is

an effective method to perform measurement of discontinuous signals

such as burst.

Analysis start time setting range

Table 4.5.3-3 Analysis start time setting range in Manual mode

Capture Time

Minimum Value [s]

Maximum Value [s]

Auto

0

Xy =X

Manual

0

X3 =X

X, : Analysis time length [s]

X, : Capture time length maximum value [s]

[[= 2.4 “Setting IQ Data Capture Time Range”
X5 : Capture time length [s]

|=~ 2.4 “Setting IQ Data Capture Time Range”

Analysis time length setting range

Table 4.5.3-4 Analysis time length setting range

Time Minimum Value [s] Maximum Value [s]
Auto X4 Xy =X
Manual X, Xy — X,

X,: Analysis start time [s]
X,: Capture time length maximum value [s]

[[%=" 2.4 “Setting IQ Data Capture Time Range”
X5 : Capture time length [s]

=" 2.4 “Setting IQ Data Capture Time Range”
x,: Capture time length minimum value [s]

[[==— 2.4 “Setting IQ Data Capture Time Range”

Note:
The maximum value may be less than this value due to the
restrictions imposed by the trace point.
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Analysis start time resolution

Table 4.5.3-5 Frequency Span and Setting Resolution

Frequency span Setting Resolution

1 kHz 0.5 ms
2.5 kHz 0.2 ms
5 kHz 0.1 ms
10 kHz 50 pus
25 kHz 20 us
50 kHz 10 ps
100 kHz 5 us
250 kHz 2 us
500 kHz 1 us
1 MHz 0.5 ps
2.5 MHz 0.2 ps
5 MHz 0.1 pus

10 MHz 50 ns g

25 MHz 20 ns 3
31.25 MHz 20 ns
50 MHz * 10 ns
62.5 MHz * 10 ns
100 MHz * 5ns
125 MHz * 5ns

* 25 MHz and 31.25 MHz can be set when
MS2830A-005/105/007/009/109, MS2840A-005/105/009/109 is
installed, or MS2850A.

50 MHz and 62.5 MHz can be set when MS2830A-077 or
MS2840A-077/177 is installed.
100 MHz and 125 MHz can be set when MS2830A-078 or
MS2840A-078/178 is installed.
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The following table shows the setting range for the MS2850A when
frequency span is 50 MHz or higher.
The resolution is displayed up to three decimal digits. (Example: 0.769 ns)

Table 4.5.3-5 Frequency Span and Setting Resolution (Cont’d)

Frequency span Setting Resolution

50 MHz 160 ns

62.5 MHz 160 ns
100 MHz 80 ns
125 MHz 80 ns
255 MHz 40 ns
510 MHz* 20 ns

1 GHz* 10 ns

* 510 MHz can be set when the MS2850A-033/133/034/134 1is installed.
1 GHz can be set when the MS2850A-034/134 is installed.

Setting procedure for analysis time

Example: To switch the analysis time to Manual setting, and set the analysis
start time to 20 ns and analysis time to 2 pus
<Procedure>

1. Press (s,

2. Press (Start Time).

3. Press (), and then press (ns) to set the analysis start time.
4. Press (Time Length).

5. Press (), and then press (us) to set the analysis time length.
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4.5.4 Setting scale

Scale function menu

Pressing | ==  and then @ (Scale) displays the Scale function menu.

%5 Signal Analyzer @
Scale

g =

F2
F3

F4

F5

F6
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F7

F8

[t

Figure 4.5.4-1 Scale function menu

Table 4.5.4-1 Scale function menu

Menu Display Function

Used for setting related to the vertical axis

Vertical (phase axis) scale.
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Vertical function menu

Pressing (Vertical) on the Scale function menu displays the Vertical
function menu.

|45 SienalAnabzer
Vertical

Scale Division

| 36.00deg /Div

Figure 4.5.4-2 Vertical function menu

Table 4.5.4-2 Vertical function menu

Menu Display Function

Scale Division Sets the range of the vertical axis.

(1) Setting the numeric range of the vertical axis

For Phase vs Time trace, the vertical axis setting range (Phase Scale
Division) is as follows:

Phase setting range (degree): 0.01 to 200G

Example: To set the numeric value of the vertical axis to 1
<Procedure>

1. Press .

2. Press (Scale).

3. Press (Vertical).

4. After pressing (Scale Division), press , and then press

(Set) to set the numeric value.
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4.5.5 Setting detection mode
Pressing , and then (Detection) selects the detection mode.

Detection mode types

The detection mode within analysis range (Detection) is set. The detection
mode can be selected from the four types:
Average, Sample, Positive, and Negative.

Table 4.5.5-1 Detection Mode

Detection Mode Description

Average Traces the average value within the analysis range.

Sample Traces the measured points within the analysis range.
Traces the maximum value within the analysis range.

Positive Positive is used to measure the upper envelope of the

modulation waveform.

Traces the minimum value within the analysis range.
Negative Negative is used to measure the lower envelope of
modulated waveform.

=
©
Q
@

I Nl

Negative Screen display

Sample

W\;‘M"'w A

|
Sample points Screen display

Figure 4.5.5-1 Display example for detection mode

(1) Setting detection mode

Example: To set the detection mode to Negative
<Procedure>
1. Press .

2. Press (Detection), and then select Negative.
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4.5.6 Setting markers

This section describes various Marker functions and the functions to

improve measurement efficiency, such as marker search and parameter

setting with marker values.

For the Marker’s setting range and resolution, refer to the setting ranges

and resolutions in 4.5.3 “Setting analysis time”.

Pressing (Marker) on page 2 of the Trace function menu, or pressing
displays the Marker function menu.

| BE Signal Analyzer

Marker

Marker 1

FIl on o

’II

Marker 1

F2 14.40us

]

Marker 2

F3 On OFff

—=

Marker 2

F4

24 38us

]

Active Marker

F5

1 2 1&2

|

F6 Zoom

T

F7 Zoom Qut

F8

!

Figure 4.5.6-1 Marker function menu

Table 4.5.6-1 Marker function menu

Menu Display Function
Marker 1 (On/Off) Sets whether to display time marker 1.
Marker 1 Sets time marker 1.
Marker 2 (On/Off) Sets whether to display time marker 2.
Marker 2 Sets time marker 2.
(Alc;m; 7 11\/52]()1{ er Selects the active marker.
Zoom Zooms in on the range of Marker1l and
Marker2.
Zoom Out Reduces the current screen display data into

the range of Marker1 and Marker2.
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4.5 Phase vs Time

[1]

A 2101
Phase vs Time 3% Sienal Analyzer O
MKR 1 142 ps 9471  degj@Analysis Start Time Markes
[2] MKR 2 242 us [D) Analysis Time Length d Marker 1
Af2-1 100 us
Phase Ref 0 s Detection : Sample Trace Point : 201

On Qff

[deg.] Vertical Scale Center : 0.00 deg. 36.00 deg./Div Phase Offset 0.00 deg. Marker 1

Marker 2 = 1.42us

2420
| . Marker 2

On Off

Marker 2

2 2us

Active Marker

1&2

Zoom Out

Frequency and Time ———  rLevel Trigger ——M8M8M8M8M8 ™
Center Freq. 1.000 000 000 GHz Ref. Level 0.00 dBm Trigger Free Run

Freq. Span
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Capture Length 4 Attenuator 10 dB

Figure 4.5.6-2 Display items for marker results

Table 4.5.6-2 Display items for marker results

No. Display Description

Displays the phase at each marker time

[1] | MRK1/MRK2 s
position.

Displays the phase difference (Marker 2 —

[21 |AC2-1) Marker 1) at marker time position.
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(1) Changing the marker position

Note:
The marker position of Power vs Time, Frequency vs Time, Phase
vs Time synchronizes one another.

The phase in the specified time can be measured by using the marker
displayed in Figure 4.5.6-3.

Phase vs Time
MKR 1 142 ps deg.@Analysis Start Time

MKR 2 242 ps deg.DAnalysis Time Length

A2-1) 100 ps deg.

Phase Ref 0 s Detection : Sample Trace Point: 201

[deg.] vertical Scale Center : 0.00 deg. 36.00 deg./Div Phase Offset 0.00 deg. Marker 1

Marker 2 = 1.42us

2420
Marker 2

On Off

Marker 2

2.42us

Active Marker

18&2

Frequency and Time——  —  rLevel Trigger——M8M8M8™ ™
Center Freq. 1.000000 000 GHz Ref. Level 0.00 dBm Trigger Free Run

Freq. Span 31.25 MHz
Capture Length 400 ps Attenuator 10 dB

Figure 4.5.6-3 Marker

Example: To set Marker 1 to 1.5 us
<Procedure>

1. Press .
2. Press (Marker 1).

3. Press () (&), and then press (ps).
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(2) Selecting the active marker

Note:
This setting is enabled when both Marker 1 and 2 are On.

The active marker is selected. The marker position of the active marker
can be set with the rotary knob or step key.

Example: To set the active marker
<Procedure>

1. Press .

2. Press (Marker 1 On/Off), and then select On.
3. Press (Marker 2 On/Off), and then select On.
4

Press (Active Marker 1/2/1&2), and then select the active
marker.

(3) Setting zooming in

Note:
This setting is enabled when both Marker 1 and 2 are On.
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Example: To zoom in the range from Marker 1 to Marker 2
<Procedure>

1. Press .

2. Press (Zoom). The range enclosed with Marker 1 and 2 is
zoomed in.

As shown in Figure 4.5.6-4, when Zoom is performed after setting the
range with Marker 1 and 2, the Analysis Start Time and Analysis Time
Length are changed to the range of Marker 1 and 2.
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L — Markers1, 2

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ ""-.,""“ | ZO om

Figure 4.5.6-4 Zoom
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(4) Setting zooming out

Note:
This setting is enabled when both Marker 1 and 2 are On.

Example: To reduce the analysis range to the range of Marker 1 and 2
<Procedure>

1. Press .

2. Press (Zoom Out). The displayed waveform data is zoomed out to
the range enclosed with Marker 1 and 2.

As shown in Figure 4.5.6-5, when Zoom Out is performed after setting the
range with Marker 1 and 2, the range of Marker 1 and 2 is changed to the
Analysis Start Time and Analysis Time Length.

T~
\

/

Markers 1, 2

\

k1

=
©
Q
@

......................... @ Zoom Out

Figure 4.5.6-5 Zoom Out
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4.5.7 Setting methods

Method function menu

Pressing (Method) on page 1 of Trace function menu displays Method
function menu.

Phase Mode

F1

wrap  unwrap
Phase Offset
0.00deg
Phase Ref
F3 Mode

QOn Off

F2

Phase Ref

F4 o
F5
F6
F7

F8

Figure 4.5.7-1 Method function menu

Table 4.5.7-1 Method function menu

Menu Display Function
Phase Mode Sets wrap or unwrap.
Phase Offset Sets the offset value of the Phase vs Time
graph.
Phase Ref Sets whether to set phase reference time.
Mode
Phase Ref Sets phase reference time.
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(1) Setting the vertical axis offset

Vertical axis offset is set. The setting range is as follows:

Setting range of phase offset: —100 to +100 M
Example: To set the vertical axis offset to 10
<Procedure>

1. Press .

2. Press (Method).

3. Press (Phase Offset).

4. Press @, and then press (Set) to set the numeric value.

(2) Setting the phase reference

Uses the time phase of specified time as reference. The setting range is as
follows:

Phase reference time setting range: 0 to 2000 s
Example: To set the phase reference time to 10 s
<Procedure>

1. Press .

2. Press (Method).

3. Press (Phase Ref Mode) to select On.
4

5
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Press (Phase Ref).
Press (2, and then press (Set) to set the numeric value.

(3) Setting the graph display method
Graph display method is set.

Wrap: Displays the signal phase between —180 to +180 deg.
Unwrap: Displays the accumulated result of signal phase difference.

Example: To set the graph display method to unwrap
<Procedure>

1. Press .
2. Press (Method).
3. Press (Phase Mode), and select unwrap
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4.6 CCDF
4.6.1 What is CCDF trace?

CCDF trace is a screen that performs a CCDF (Complementary
Cumulative Distribution Function) analysis of the obtained 1Q digital
data to display.

The display items for a CCDF trace are as described below.

[4] 2] [1] 51 6]

e A W A —

ccnE
1000dB Meas.  0.0043 % ‘

e ——

ARef. 10.00 dB Meas. 0.0013 %

Analysis Time

0.001%

[7] 0.0001%)
AS Distribution
4dB : B.1547%
: o 8dB : 01752% §
[8] Max. Power . 1.17 dBm : : e 12dB  : 0.0000% Filter

001% E
CrestFactor : 1156 dB 0001% : 1109dB : 0.0000%
0.0001 % . : 0.0000 %

Ind Time ——
1 1.000 000 000 GHz Ref. Level p. Trigger
31.26 MHz

100.000 00 ms Attenuator Setting

Pre-Amp Off

[9] [10] [11]

Figure 4.6.1-1 Display items for CCDF trace
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Table 4.6.1-1 Display items for CCDF trace
No. Display Descriptions
Analysis Start
1] Time/ Displays the analysis start time and analysis
Analysis Time time length.
Length
. Displays the filter bandwidth. “Not Filtered”
(2] | Filter BW is displayed when the filter is Off.
[3] | Method Displays the measurement method.
4] | MKR Dls.pl'ays the marker result value and marker
position.
5] | Indicator Displays the indicator showing the analysis
progress rate.
[6] | Data Count Displays the measurement point count.
Displays the average power of the
[7]1 | Avg. Power measurement point and its cumulative
probability.
8] | Max. Power Displays the maximum power of the
measurement point as an absolute value.
[9] | Crest Factor Dl'splays the crest factor of the measurement
point.
Displays the power deviations at which the
Power probability distribution is 10%, 1%, 0.1%,
[10] .. 0.01%, 0.001%, and 0.0001%. If two or more
Deviation . L. .
corresponding power deviations exist, the
greater value is assumed to be the result.
[11] Probability Displays the probability distribution above
Distribution the deviation at the grid position.
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Chapter 4 Trace

4.6.2 Setting CCDF parameters

After selecting CCDF for Trace Mode, pressing (Trace) on the main
function menu or pressing displays the Trace function menu.

[[=" 4.1 “Selecting Trace”

Trace function menu consists of two pages, which can be toggled by

pressing (0.

Table 4.6.2-1 Trace function menu

Function . .
Key Menu Display Function
Pagel Trace Press [ Trace J to display this page.
Sets the trace type.
Fl Trace Mode =" 4.1 “Selecting Trace”
- Used for setting related to the analysis time.
F2 Analysis Time [[=" 4.6.4 “Setting analysis time”
Sets the scale.
F3 Scale [~ 4.6.6 “Setting display format”
Used for setting related to cumulative data
F4 Storage reset.
[[=" 4.6.7 “Setting cumulative data reset”
Sets the trace type displayed when the View
F5 View function menu is open.
[[=" 4.6.8 “Setting up trace display”
. Sets the filter.
K6 Filter [ =" 4.6.9 “Setting filter”
Selects the measurement method.
F7 Method =~ 4.6.3 “Selecting measurement method”
. Used for setting related sub trace.
F8 Sub Trace Setting [ 4.9 “Sub-Trace’
race (=2) 1 1
Page2 Trace Press [ 1= ] and then press @& to display this
page.
Used for setting related to the marker.
F2 Marker =" 4.6.10 “Setting markers”
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4.6.3 Selecting measurement method
Pressing and then (Method) displays the Method function

menu.
Table 4.6.3-1 Method function menu
Function Menu Displa Function
Key play
Measure Method
F1 (CCDF/APD) Selects the measurement method.
Enables/Disables the minimum level set for
F2 Threshold CCDF measurement. When it is set to On,
(On/Off) signals under the level set in Threshold are not
measured.
F3 Threshold Sets the minimum level used for measurement.
F CCDF Meas Mode Sets the specified method of the measurement
5 . .
(Time/Count) interval.
Sets the data count for the measurement target
Fé Data Count when CCDF Meas Mode is Count. g
@

(1) Setting the measurement method

The measurement method (Measure Method) is selected. There are the

following two measurement method types.

CCDF:  Measures and displays CCDF (Complementary Cumulative
Distribution Function). In this measurement, the cumulative
distribution of instantaneous power deviation for the average

power is measured and displayed.

APD: Measures and displays APD (Amplitude Probability Density).
In this measurement, the probability distribution of
instantaneous power deviation for the average power is

measured and displayed.

Example: To set Measure Method selection
<Procedure>

1. Press .
2. Press (Method).

3. Press (Measure Method CCDF/APD), and then select
CCDEF/APD to set the measurement method.
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(2) Setting the minimum level

The minimum level (Threshold) of data used for measurement is set.
When Threshold is set to On, any sampling points under the level

specified here are not included in the data.

Example: To set the minimum level to —170 dBm
<Procedure>

1. Press .

2. Press (Method).

3. Press (2] (Threshold).

4. Press (o), and then press (Set) to set the minimum

level.

(3)  Setting CCDF Meas Mode

Select the specified method of the measurement span. There are the
following two specified method types.

Time: The target is the measurement interval set at Analysis Time.
Count: Measures until the sample count set at Data Count is met.
Note:

This function cannot be set when Capture Time is Manual. For the
Capture Time settings, refer to Section 4.6.4 “Setting analysis
time”.

Example: To set CCDF Meas Mode
<Procedure>

1. Press .
2. Press (Method).
3. Press (CCDF Meas Mode) to select Time or Count.
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4.6.4 Setting analysis time

Pressing (Analysis Time) on the Trace function menu, or pressing
displays the Analysis Time function menu.

Trace function menu consists of two pages, which can be toggled by

pressing (2.

Table 4.6.4-1 Analysis Time function menu

Function . .
Key Menu Display Function
Page 1 | Analysis Time Press (=) to display the menu.
Time Switches between auto mode and manual mode
. for the analysis start time (Analysis Start Time)
F1 (Main Trace) o e,
and analysis time length (Analysis Time
(Auto/Manual)
Length).
F2 Start Time Sets the analysis start time.
(Main Trace)
Time Length Sets the analysis time length.
F3 .
(Main Trace)
Time Switches between auto mode and manual mode
for the analysis start time (Analysis Start Time)
F5 (Sub Trace) and analysis time length (Analysis Time Length)
(Auto/Manual) Y & Y g
of a sub-trace.
Start Time . .
F6 (Sub Trace) Sets the analysis start time of a sub-trace.
Time Length .. i
F7 (Sub Trace) Sets the analysis time length of a sub-trace.
Page 2 | Analysis Time Press (mesws) and to display the menu.
Sets the specified method of the measurement
interval.
F1 Gate Mode When this is On, a part of the analysis interval
(On/Off) specified by Start Time (Main Trace) and Time
Length (Main Trace) is defined as measurement
target.
2 Period Sets the pt?rlod interval, which is the unit of the
range setting.
Sets the range.
F3 Range Setup =~ 4.6.5 “Setting range”
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Chapter 4 Trace

Setting the analysis time

Analysis time is the target time for analysis. The analysis time can be
specified with the analysis start position (Analysis Start Time) and
analysis time length (Analysis Time Length).

Capture data start

\j

Analysis Time Length**

>

«—> Analysis time

Analysis Start Time*'

N
>

0 Time

*1: Start of Analysis time based on capture data start
*2: Length of analysis time

Figure 4.6.4-1 Analysis time

(1) Auto mode

When Capture Time is set to Auto, the analysis time length is
automatically set to 100 ms. When Capture Time is set to Manual, the
analysis start time and analysis time length are set automatically so that
the entire capture time specified in Capture Time Length becomes the

analysis range.

Table 4.6.4-2 Setting analysis time in Auto mode

Capture Time

Analysis Start Time

Analysis Time Length

[s] [s]
Auto 0 0.1
Manual 0 X,

X, * capture time length [s

]

[=" 2.4 “Setting IQ Data Capture Time Range”
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(2) Manual mode

The analysis start time and analysis time length are set manually. This is

an effective method for measuring discontinuous signals such as burst.

Analysis start time setting range

Table 4.6.4-3 Analysis start time setting range in Manual mode

Capture Time

Minimum Value [s]

Maximum Value [s]

Auto

0

X, =X

Manual

0

X3 — X

X, Analysis time length [s]

X, Capture time length maximum value [s]

=" 2.4 “Setting IQ Data Capture Time Range”
X5t Capture time length [s]

[[= 2.4 “Setting IQ Data Capture Time Range” o

Analysis time length setting range

Table 4.6.4-4 Analysis time length setting range

Capture Time

Minimum Value [s]

Maximum Value [s]

Auto X4 X 7 X
Manual X, X3 — X,
X,* Analysis start time [s]
X,: Capture time length maximum value [s]
=" 2.4 “Setting IQ Data Capture Time Range”
X, Capture time length [s]
=~ 2.4 “Setting IQ Data Capture Time Range”
x,: Capture time length minimum value [s]

=" 2.4 “Setting IQ Data Capture Time Range”
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Analysis start time and analysis time length resolution

Table 4.6.4-5 Frequency Span and Setting Resolution

Frequency Span Setting Resolution
1 kHz 0.5 ms
2.5 kHz 0.2 ms
5 kHz 0.1 ms
10 kHz 50 us
25 kHz 20 us
50 kHz 10 ps
100 kHz 5 us
250 kHz 2 us
500 kHz 1 ps
1 MHz 0.5 us
2.5 MHz 0.2 ps
5 MHz 0.1 us
10 MHz 50 ns
25 MHz * 20 ns
31.25 MHz * 20 ns
50 MHz* 10 ns
62.5 MHz* 10 ns
100 MHz* 5ns
125 MHz* 5 ns

*: 25 MHz and 31.25 MHz can be set when
MS2830A-005/105/007/009/109, MS2840A-005/105/009/109 is
installed, or MS2850A.

50 MHz and 62.5 MHz can be set when MS2830A-077 or
MS2840A-077/177 is installed.
100 MHz and 125 MHz can be set when MS2830A-078 or
MS2840A-078/178 is installed.
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The following table shows the setting range for the MS2850A when
frequency span is 50 MHz or higher.

The resolution is displayed up to three decimal digits. (Example: 0.769 ns)

Table 4.6.4-5 Frequency Span and Setting Resolution (Cont’d)

Frequency Span Setting Resolution

50 MHz 160 ns

62.5 MHz 160 ns
100 MHz 80 ns

125 MHz 80 ns
255 MHz 40 ns
510 MHz* 20 ns

1 GHz* 10 ns

Setting procedure for analysis time

510 MHz can be set when the MS2850A-033/133/034/134 1s installed.
1 GHz can be set when the MS2850A-034/134 is installed.

Example: To set the analysis start time to 20 ms and analysis time length to
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60 ms
<Procedure>
1. Press (meses).
2. Press (Start Time).
3. Press @, and then press (ms) to set the analysis start
time.
4. DPress (Time Length).
5. Press @ @, and then press (ms) to set the analysis start time

length.

Setting gate mode

This mode is for measuring a specific part of the analysis period specified

by Analysis Start Time and Analysis Time Length at CCDF measurement

of burst waveforms. Measurement is repeated over by separating the

analysis time into Period units. Range 1, 2, and 3 are specified in each

Period and the data to be measured is specified according to each setting
to calculate CCDF.
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Trigger
Period Period Period
>
Range-3 Stop Time Range-3 Stop Time Range-3 Stop Time
e ———
] — >
Range-3 Start Time Range-3 Start Time Range-3 Start Time
Range-2 Stop Time Range-2 Stop Time .
Ranae-2 Stoo Time
———» ———> E——
Rgn e-2 Start Time : :
9 Range-2 Start Time Range-2 Start Time
Range-1 Stop Time Range-1/Stop Time Range-1/Stop Time
> >
Range-1 Start Time Range-1 Start Time Range-1 Start Time
A 4
X >
Analysis Start Time Analysis Time Length Time

Figure 4.6.4-2 Setting gate mode

Setting procedure for gate mode

Example: To set the period to 6 ms

<Procedure>

1. Open the second page of the Analysis Time function menu, and press
(Gate Mode) to set the gate mode to On.

2. Press (Period).
3. The period is set when pressing (&) and (ms).
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4.6.5 Setting range

When pressing (Analysis Time), (Range Setup) and after
pressing , the Range Setup function menu is displayed.

Table 4.6.5-1 Explanation of Range function menu

Fu;c;t;on Menu Display Function
F1 Edit Range Number | Edits the range number to be measured.
F2 Range (On/Off) Sets whether to execute the range measurement.
F3 Start time Sets the measurement start time for each range.
F4 Stop time Sets the measurement stop time for each range.

Setting procedure for range measurement

Example: To set the measurement start time of the range 2 to 2 ms
<Procedure>

1. Open the second page of the Analysis Time function menu, and press

(Range Setup).

2. Press (Edit Range Number), and next press (2J. Then press
(Set) to set Range2.

3. Pressing (Start Time), , and (ms) sets the measurement

start time to 2 ms.
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4.6.6 Setting display format
Pressing and then (Scale) displays the Scale function menu.

Table 4.6.6-1 Scale function menu

Function . .
Key Menu Display Function
F2 Horizontal Changes the scale of the power axis.

(1) Setting the Horizontal Scale

The power axis scale is set.

Example: To set the power axis scale to 5 dB
<Procedure>

1. Press .
2. Press (Scale).

3. Press (Horizontal), and then select (5 dB) to set the power
axis scale.

The scale can be selected from the following four types:

e 5dB Set the maximum value to 5 dB.

e 10dB  Setthe maximum value to 10 dB.
e 20dB  Set the maximum value to 20 dB.
e 50dB  Set the maximum value to 50 dB.
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4.6.7 Setting cumulative data reset

Pressing and then (Storage) displays the Storage function

menu.

Table 4.6.7-1 Storage function menu

Function . .
Key Menu Display Function
F Reset Every Capture | Sets whether to reset the results for each
1
(On/Off) measurement.
F2 Restart Clears all the accumulated data.

In a CCDF trace, the obtained IQ data is accumulated as cumulative data

even after one measurement is finished, unless otherwise specified.

(1) Setting Restart

All the accumulated data 1s erased. Data Count is re-started from 0.

=
©
Q
@

Example: To set Restart
<Procedure>

1. Press .
2. Press (Storage).
3. Press (Restart).

(2) Setting Reset Every Capture

Whether to reset the results for each measurement is set. When Reset
Single

Every Capture is set to On, the cumulative data is deleted when or

Continuous

1s pressed.

Example: To set Reset Every Capture
<Procedure>

1. Press .

2. Press (Storage).
3. Press (Reset Every Capture On/Off) and select On.

4-169



Chapter 4 Trace

4.6.8 Setting up trace display

This allows you to configure settings related to trace display for CCDF.

Pressing (View) on the Trace function menu displays the View
function menu.

Table 4.6.8-1 View function menu

Function
Key

Menu Display

Function

F1

Store to Ref Trace

Temporarily saves the currently displayed trace.
When Reference Trace is set to On, the saved
trace is displayed in blue. This data is not saved
when the power is turned off or the application
1s unloaded.

F2

Gaussian Trace

Switches between showing and hiding the
Gaussian waveform.

F3

Reference Trace

Switches between showing and hiding the trace
saved using the Store to Ref Trace function.
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4.6.9 Setting filter

The setting related to the filter is performed.

Pressing (Filter) from the Trace function menu, or pressing
displays the Filter function menu.

Table 4.6.9-1 Filter function menu

Fu;(;t;on Menu Display Function
F1 Type Selects the filter type.
F3 Band Width Sets the filter band.
F4 Freq. Offset Sets the filter frequency offset.

(1) Rectangular filter

Example: To set the filter shape to Rect, filter bandwidth to 6 MHz, and filter
frequency offset to 1 kHz
<Procedure>

1. Press (v ).

2. Press (Type) and select Rect.

3. Press (Band Width).

4. Press @, and then press (MHz) to set the filter bandwidth.
5

6
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Press (Freq. Offset).
Press , and then press (kHz) to set the filter frequency offset.
Refer to 4.3.5 “Setting filter” for details on the setting range and

resolution.
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4.6.10 Setting markers

This section describes various Marker functions.

Pressing (Marker) on page 2 of the Trace function menu, or pressing
displays the Marker function menu.

Table 4.6.10-1 Marker function menu

Function . .

Key Menu Display Function

F1 Marker (On/Off) Sets the marker to On/Off .

F2 Marker Axis Sets the marker line as the vertical axis

(Prob/Dist) (probability) or horizontal axis (power).

F3 Distribution Position Sgts 'the marke.r position on the power
distribution axis.

F4 Probability Position S.ets 'the marke.r position on the probability
distribution axis.
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Signal Analyzer

[1]
(2]
(3]

MKR

ARer.

0.01%
0.001%

0.0001%
0 dB
Power

Avg. Power
Max. Power

Crest Factor

Frequency an
Center Freq.

Freq. Span
Capture Len

Reflint

10.00 dB  Meas. 0.0044 %

1000dB  Meas. 0.0011%

: -10.40 dBm, 36.7837 %
1.17 dBm
: 1157 dB

d Time
1.000 000 000 GHz

31.26 MHz

gth  100.000 00 ms

Pre-Amp Off

Ref. Level

Attenuator

Analysis Start Time
Analysis Time Length 100.000 00 ms
Filter BW : 5MHz Method : CCDF

Marker Axis

Prob Dist
Distribution
Position
10.00dB

Probability
Position
0.1000%

20 dB
Distribution
4dB

8dB

12 dB

16 dB

20 dB

81682 %
01762 %
0.0000 %
0.0000 %
0.0000 %

Trigger

0.00 dBm Trigger Free Run

10 dB

Figure 4.6.10-1 Display items for marker results
Table 4.6.10-2 Display items for marker results
No. Display Descriptions
Displays the power deviation for the
probability specified by the marker, or
(] | MKR/Meas. probability for the power deviation specified
by the marker.
Displays the marker result for the Gaussian
[2] | AGauss waveform.
This is displayed when Gaussian Trace is On.
Displays the marker result for the
temporarily saved trace.
(8] | ARef. This is displayed when Reference Trace is
On.
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Changing the marker position

The power deviation with the specified probability or the probability of
the specified power deviation can be measured depending on the

displayed marker.

(1) Setting the marker axis

The marker axis can be selected from the following two types.

Distribution: Sets the marker line to power

Probability: Sets the marker line to probability

Example: To set the marker axis
<Procedure>

1. Press .

2. Press (Marker Axis), and then select Probability/Distribution to
set the marker axis.

(2) Setting the marker position

The marker position is set. The marker value is measured by specifying

one of the following.

Distribution Position: Measures probability by specifying power
deviation.

Probability Position: Measures power deviation by specifying
probability.

Example: To set the Distribution Position value to 20 dB
<Procedure>

1. Press .

2. Press (Distribution Position).

3. Press @, and then press (dB) to set the marker position on
the power distribution axis.

Setting range and minimum resolution for Distribution Position

Setting range: —Horizontal Scale to Horizontal
Scale (APD)
0 to Horizontal Scale (CCDF)

Minimum resolution: 0.01 dB
Rotary knob resolution: 0.01dB
Step key resolution: Display grid
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Example: Setting the Probability Position value to 10%
<Procedure>

1. Press .

2. Press (Probability Position).

3. Press @, and then press (%) to set the marker position on
the probability distribution axis.

Setting range and resolution for Probability Position

Setting range: 0.0001 to 100

Minimum resolution: 0.0001%

Rotary knob resolution: 1 step at the highest 1st digit
Step key resolution: Display grid
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4.7 Spectrogram
4.7.1 What is Spectrogram Trace?

Spectrogram trace analyzes the captured IQ data by using FFT (Fast
Fourier Transform) and diagrams the changes in a spectrum over time.

The display items of Spectrogram trace are described below:

[5]

E SignalAnaWNger
Speci ogram
MKR 10 14,080 00 ms
823.980 468 75 MHz
4.22 dBm

[3] [6]

N

829.000 000 MHz

819.000 000 MHz

Cnmmnn

Frequency and Tim¢ —— rLevéelm———m——
Center Freqg. 824.000 000 MHz| Ref. Level
Freq. Span 10 MHz

I Capture Length 98.000 00 ms| | Attenuator
Ref.Int Pre-Amp Off

@Analysis Start Time
[MAnalysis Time Length

0.00 dBm

(1]

RBW :
| Det : Positive]

100 kHz
Positive

Freq Trace Point :
Time Trace Point :

Analysis Time

Detection

Positive

Sub Trace

Trigger —4m8M ——m—
’V Trigger Free Run

10 dB Setting

Figure 4.7.1-1 Spectrogram Trace Display Items
Table 4.7.1-1 Spectrogram Trace Display Iltems
No. Display Descriptions
Analysis Start
[1] Time Displays the analysis start time and the
/Analysis Time | analysis time length.
Length
[2] | Level Full Scale | Displays the scale of the level axis.
[3] | Det Displays the detection mode.
. Displays the number of the trace points on
Freq/Time . . . .
(4] . the frequency axis (vertical) and the time axis
Trace Point .
(horizontal).
Displays the marker time position, the
5] MKR1/MKR2/M | marker time position, and the marker result
KR1o/MKR2o value. When Marker Result is set to Peak,
the peak point is displayed as o on the trace.
[6] | RBW Displays the resolution bandwidth (RBW).
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4.7.2

Setting Spectrogram Parameter
Press (Trace) or press on the main function menu of the

Spectrogram trace to display Trace function menu.

Trace function menu has 2 pages. Press to switch the pages.

I=" 4.1 “Selecting Trace”

Table 4.7.2-1 Trace function menu

Function Menu Function
Key
Pagel Trace Press ( Trace J to display this page.
Sets the trace mode.
F1 Trace Mode =~ 4.1 “Selecting Trace”
- Sets the analysis time.
F2 Analysis Time [==" 4.7.3 “Setting Analysis Time”
Sets the scale.
F3 Scale [[=" 4.7.4 “Setting Scale”
Configures the setting to update and display the
F5 Storage trace data.
=" 4.7.6 “Setting Storage Mode”
F6 RBW Sets the resolution bandwidth.
[[%=~ 4.7.5 “Setting Resolution Bandwidth (RBW)”
F7 Detecti Sets the detection mode.
etection [[=" 4.7.7 “Setting Detection Mode”
. Sets the sub trace.
F8 Sub Trace Setting [ 4.9 “Sub-Trace’
Page Trace gress ( 7 ) and then press to display page
Configures the settings for Marker.
k2 Marker [ 4.7.8 “Setting Marker”
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Chapter 4 Trace

4.7.3 Setting Analysis Time

Press (Analysis Time) on the Trace function menu or press to
display the Analysis Time function menu.

Setting Analysis Time on the Spectrogram trace normalizes a set time

that exceeds five valid digits in addition to rounding up by time

resolution.

Table 4.7.3-1 Analysis Time function menu

Fu}rl(;t;on Menu Function

Time Sets Auto/Manual for the analysis start time

Fi (Main Trace) (Analysis Start Time) and the analysis time
(Auto/Manual) length (Analysis Time Length).

F2 (Sl\‘j[ai;T,ll‘;r;ie) Sets the time at which the analysis starts.

F3 Time Length Sets the length of the time during which the
(Main Trace) analysis is performed.
Time Switches between auto mode and manual mode

F5 (Sub Trace) for the analysis start time (Analysis Start Time)
(Auto/Manual) and analysis time length (Analysis Time Length)

of a sub-trace.
Fe6 (Sécif)t,l?: ;ég) Sets the analysis start time of a sub-trace.
F7 ’(I‘Slumbe,ll‘; i;i;h Sets the analysis time length of a sub-trace.
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Setting the analysis time

Analysis time is the time during which the analysis is performed. It is set
by the analysis start time (Analysis Start Time) and the analysis time

length (Analysis Time Length).

Capture data start

\j

Analysis Time Length

*2
3

>

«—> Analysis time

Analysis Start Time*'

N
>

Time

0

*1: Start of Analysis time based on capture data start
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*2: Length of analysis time

Figure 4.7.3-1 Analysis Time

(1) Auto mode

When Capture Time is set to Auto, 100 ms is set to the analysis time
length, and when set to Manual, the capture time length (Capture Time)

1s set to the analysis time length.

Table 4.7.3-2 Setting the analysis time in Auto mode

Capture Time Analysis Start Time[s] Analysis Time
Length[s]
Auto 0 01
Manual 0 X,

X, Capture time lengthls]
[=" 2.4 “Setting IQ Data Capture Time Range”
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(2) Manual mode

Manual mode allows you to set the analysis start time and the analysis

time length manually. It is useful to measure a discontinuous signal such

as burst.

Setting range for Analysis Start Time

Table 4.7.3-3 Setting range in Manual mode

Capture Time Minimum([s] Maximum(s]
Auto 0 X, — X,
Manual 0 X; — X,

X,: Analysis time length/[s]

X, Maximum value of capture time lengthls]

[[=" 2.4 “Setting IQ Data Capture Time Range”
X;: Capture time lengthl[s]
[[=" 2.4 “Setting IQ Data Capture Time Range”

Setting range for analysis time length

Table 4.7.3-4 Setting range in Manual mode

Capture Time Minimum([s] Maximum(s]
Auto Xy X X
Manual X, X5 — X,

X,: Analysis Start Timels]

X, Maximum value of capture time length[s]

[[%=" 2.4 “Setting IQ Data Capture Time Range”
X, Capture time lengthl[s]

[[%=" 2.4 “Setting IQ Data Capture Time Range”
x,: Capture time length minimum value [s]

[[%=" 2.4 “Setting IQ Data Capture Time Range”

Note:
The maximum values may be smaller, since those are limited by the

resolution of the analysis time length.
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Setting resolution of Analysis Start Time

Table 4.7.3-5 Frequency Span and Setting Resolution

Frequency Span Setting Resolution

1 kHz 0.5 ms
2.5 kHz 0.2 ms
5 kHz 0.1 ms
10 kHz 50 us
25 kHz 20 ps
50 kHz 10 ps
100 kHz 5 us
250 kHz 2 us
500 kHz 1 ps
1 MHz 0.5 us
2.5 MHz 0.2 us
5 MHz 0.1 us

10 MHz 50 ns g

25 MHz * 20 ns 3
31.25 MHz * 20 ns
50 MHz* 10 ns
62.5 MHz* 10 ns
100 MHz* 5 ns
125 MHz* 5ns

*: 25 MHz and 31.25 MHz can be set when the
MS2830A-005/105/007/009/109, MS2840A-005/105/009/109 is
installed, or MS2850A.

50 MHz and 62.5 MHz can be set when MS2830A-077 or
MS2840A-077/177 is installed.
100 MHz and 125 MHz can be set when MS2830A-078 or
MS2840A-078/178 is installed.
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The following table shows the setting range for the MS2850A when
frequency span is 50 MHz or higher.
The resolution is displayed up to three decimal digits. (Example: 0.769 ns)

Table 4.7.3-5 Frequency Span and Setting Resolution (Cont’d)

Frequency Span Setting Resolution

50 MHz 160 ns
62.5 MHz 160 ns
100 MHz 80 ns
125 MHz 80 ns
255 MHz 40 ns
510 MHz* 20 ns

1 GHz* 10 ns

*: 510 MHz can be set when the MS2850A-033/133/034/134 1is installed.
1 GHz can be set when the MS2850A-034/134 is installed.

Procedure for setting the analysis time

Example: To switch the analysis time to Manual and set the analysis start
time to 20 ms and set the analysis time length to 50 ms
<Procedure>

1. Press .
2. Press (Start Time).
3. Press (o) and then press (ms) to set the analysis start

time.
4. Press (Time Length).

5. Press @ and then press (ms) to set the analysis time
length.
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4.7.4 Setting Scale

Scale function menu

On the main function menu, press (Trace) or press , and then
press (Scale) to display the Scale function menu.

Table 4.7.4-1 Scale function menu

Function Menu Item Function
Key
F3 Level Full Scale Sets the scale range of the level axis.

Example: To set the scale range to 10 dB
<Procedure>

1. Press .
2. Press (Scale).

3. Press (Level Full Scale).

4. Press (L) and then to set to 10 dB scale.

Setting range of scale range

=
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Setting range of scale range: 10 to 150 dB / step 10 dB
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4.7.5 Setting Resolution Bandwidth (RBW)

On the Trace function menu, press (RBW) or press to display
the RBW function menu.

Table 4.7.5-1 RBW function menu

Function Menu Iltem Function
Key
F1 RBW (Auto/Manual) Sets Auto/Manual for the resolution bandwidth
(RBW).
F2 RBW Sets the resolution bandwidth (RBW).

The same as the resolution bandwidth of Spectrum trace is set to the

resolution bandwidth of Spectrogram trace.
For details, refer to 4.2.5 “Setting resolution bandwidth (RBW)”.
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4.7.6 Setting Storage Mode
Press and then press (Storage) to display the Storage function

menu.
Table 4.7.6-1 Storage function menu
Function Menu Item Function
Key
F1 Mode Sets the mode to update and display the trace
data.
F2 Count Sets the storage count.
F3 Stop Stops the storage.

Storage Mode

There are four storage modes in Spectrogram trace, as shown below:

Table 4.7.6-2 Storage Mode Type

Mode

Descriptions

Off

At each capture, the trace data are updated
and displayed. These data are used for normal
measurement.

Lin Average

Averages the data at each point and displays
the result, each time it is captured.
Used for reducing S/N.

At each capture, the previous and new trace

Max Hold data at each point are compared and the larger
of the two 1s displayed.
At each capture, the previous and new trace
Min Hold data at each point are compared and the

smaller of the two is displayed.
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Setting the storage mode and the storage count

Example: To set the storage mode to Lin Average and set the storage count
to 100
<Procedure>

1. Press .
Press (Storage).

2

3. Press (Mode) and select Lin Average.

4. Press (Count).

5. Press @ @ and then press (Set) to set the storage count.

Setting range and Minimum setting resolution of storage count

Setting range: 2 to 9999

Minimum setting resolution: 1

Rotary knob resolution: 1 step

Step key resolution: 1 step at the highest 1st digit
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4.7.7 Setting Detection Mode
Press and then press (Detection) to select the detection mode.

Type of detection mode

The detection mode can be selected from three options: Average, Positive,
and Negative.

Table 4.7.7-1 Detection mode within analysis range

Mode Descriptions
Averace Traces the average point in the frequency axis
g and the time axis within the analysis range.
.. Traces the maximum point on the frequency axis
Positive . L .
and the time axis within the analysis range.
. Traces the minimum point on the frequency axis
Negative . U .
and the time axis within the analysis range.
o
)
. Analysis range ®
Frequency axis +—> Maximum point
A
v |_ Positive
. . . . . . . . Minimum point

Negative

» Time axis

Figure 4.7.7-1 Example of Detection mode

Setting the detection mode

Example: To set the detection mode to Negative
<Procedure>

1. Press .

2. Press (Detection) and set Negative.
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4.7.8 Setting Marker

This section describes the functions to improve the measurement

efficiency of the functions, such as parameter settings by a marker value.

Press (Marker) on page 2 of the Trace function menu or press
to display the Marker function menu.

The Marker function menu consists of 2 pages that are toggled by

pressing 0.

Table 4.7.8-1 Marker function menu

Function

Key Menu display Function
Pagel Marker Press ( Ma'ke'] to display this page.
Selects the active marker. Marker (On/Off),
F1 Active Marker Frequency Zone Center, Frequency Zone Width,
(1/2) Timel, and Time2 have their own values in both
Marker 1 and 2.
F2 Marker(On/Off) Displays/Hides the marker set in the active
marker.
F3 Frequency Zone Sets the center frequency of the active marker.
Center
F4 Frequency Zone Sets the frequency width of the active marker. It
Width cannot be set when Marker Type is set to Spot.
F5 Time 1 Sets the position of Time Marker 1 of the active
marker.
F6 Time 2 Sets the position of Time Marker 2 of the active
marker.
Sets the marker type to Zone/Spot. When set to
F7 Marker Type Spot, the spot marker is set at the peak point.
(Zone/Spot) When Marker Result is set to Integration or
Density, the marker type is fixed to Zone.
. Configures the shared settings between Time
F8 Couple Time 1 and 2 and 2. When set to On, Time 1 and 2 can be
(On/Off)
moved together.
Marker =3) 1
Page2 Marker gress ( , and then press (& to display page
Marker to Center Sets the marker frequel.lcy of the active marker
F1 Fro to the center frequency in the measurement
e range.
Sets the marker value of the active marker
F2 Marker to Ref. Level | (When Marker Result is Density, the integral
power in the band is set.).
F3 Analyze with Analyzes the range selected in Time 1 and 2 of
Spectrum Trace the active marker on Spectrum trace.
F4 Marker Result Displays the Marker Result function menu. Sets

the display mode of the marker values.
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Marker Result function menu

Press (Marker Result) on page 2 of the Marker function menu to
display the Marker Result function menu.

Table 4.7.8-2 Marker Result function menu

Function

Key Menu Function
F1 Integration Displays the total power in the zone band.
F2 Density Displays the power per 1 Hz in the zone band.
F3 Peak (Fast) Displays the peak power in the zone quickly.
F4 Peak (Accuracy) Displays the peak power in the zone accurately.
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MKR 10

Snectronram

642.00 ps [1]
5774 9511710 GHz

-29.56 dBm

5790625000 GHz

5760376000 GHz

Frequency and Time _—
Center Freq. 5.775000 000 GHz Ref. Level 0.00 dBm Trigger Free Run
Freq. Span
Capture Length 3.000 00 ms Attenuator 10 dB

31.25 MHz

--------------------------------------------------- 4 5 Time 1

Level

Sienal Analyzer

®Analysis Start Time Os Marker

@Analysis Time Length 3.00000 ms
RBW: 100kHz Freq Trace Point: 641
Det : Positive Time Trace Point: 501

Time 2= i
1.422 000 ms ]

Frequency
Zone Center
5.774 707GHz

Frequency
Zone Width
11.47MHz

636.000us

Time 2

1.224 000ms

Marker Type

Trigger——M8M8 — Zone Spot

Couple
Time 1 and 2
on  Off

Figure 4.7.8-1 Display items of marker result

Table 4.7.8-3 Display item of marker result

No.

Display

Descriptions

1]

MRK 1/MKR
2/IMKR1o0/MKR
20

Displays the frequency and time of the active
marker. When Marker Result is set to Peak,
the peak point is displayed as o on the trace.
If the marker is set to active, the peak is
displayed as a gray square around a
light-blue square in full line. If not, the peak
is displayed as a dark gray square in full line.

(2]

Marker Value

Displays the marker value displayed in the
mode set in Marker Result.
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Setting of Marker Result

The settings of Marker Result are shown below:

Integration: Displays the total power within the zone maker band.

Density: Displays the power per 1 Hz within the zone marker
width.

Peak (Fast): Displays the peak power within the zone marker width
quickly.

Peak (Accuracy): Displays the peak power within the zone marker

accurately.

Example: To set Marker Result
<Procedure>

1. Press .

2. Press (Marker Result) on page 2 of the Marker function menu
and select any of Integration, Density, Peak (Fast), and Peak
(Accuracy).
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Changing the marker position and width

On Figure 4.7.8-2 below, the frequency markers are displayed as F on the
vertical (frequency) axis, and the time markers are displayed as T on the
horizontal (time) axis. When Marker Type is set to Zone, the time
markers (T1 and T2) are displayed. You can set the position and width of
the frequency and time markers on the Marker function menu.

&= Signal Analyzer

Spectrogram Signal Analyzer
MKR 10 192.00 ps @Analysis Start Time 0s ||| Herker
5.774951 17190 GHz @Analysis Time Length 1.000 00 ms Active Marker
-2868 dBm RBW: 100kHz Freq Trace Point: 641
Det : Positive Time Trace Point: 501

5.790625 000 GHz
.00
d4Bm

Frequency
Zone Center
5.775 000GHz

_________________________________ Frequency
Zone Width
_________________________________ 3.800MHz

Time 1

180.000us

Time 2

774.000us
5.759375000 GHz

Marker Type

Frequency and Timg———— -Leve| — - Triggesr———M88¥ M Zone Spot
Center Freq. 5.775000000 GHz Ref. Level 0.00 dBm Trigger Free Run
Freq. Span 31.26 MHz EcLEle

Time 1 and 2
Capture Length 1.000 00 ms|| Attenuator 10 dB On off

Figure 4.7.8-2 Setting Marker

(1) Changing the position of the frequency marker

Example: To set the position to 5 GHz and set the width to 1 MHz
<Procedure>

1. Press .
2. On the Marker main function menu, press and then press
(GH2) to set the center frequency of the frequency marker.

3.  On the Marker main function menu, press (Frequency Zone
Width).

4. Press and then press (MHz) to set the zone width.

The positions and widths of the other markers can be set in the same way.
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(2) Changing the position of the time marker

Example: To set the position of the time marker 1 to 0.6 ms
<Procedure>

1. Press .

2. Press (Time 1) on the Marker main function menu.
3. Press @ ) @ and then press (ms) to set the position of the

time marker.

(3) Selecting the active marker

The position of the active marker can be set by the rotary knob and step

key.

Example: To set the active marker
<Procedure>

1. Press .
2. Press (Active Marker) to switch to the marker number which
you would like to select.
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(4) Selecting Marker Type

The marker type can be set to Zone/Spot. Only when Marker Result is
Peak (Fast) or Peak (Accuracy), it can be set to Spot.

Example: To set Marker Type to Zone
<Procedure>

1. Press .

2. Press (Marker Type) to set to Zone.

(5) Selecting Couple Time 1 and 2

Turns On/Off the shared settings of the time markers. When set to On,
the time marker 1 and 2 can be moved together.

Example: To set Couple Time 1 and 2 to On
<Procedure>

1. Press .

2. Press (Couple Time 1 and 2) to set to On.
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(6) Executing Marker to Center Freq.

Sets the marker frequency to the center frequency (Center Frequency).

Example: To detect the peak power within the measurement bandwidth and
set it to the center frequency
<Procedure>

1. Press .
2. Press (Marker to Center Freq.) on page 2 of the Marker function

menu.

(7) Executing Marker to Ref. Level

Sets the active marker value (the integral power within the band when
Marker Result is set to Density) to the reference level.

Example: To detect the position of the peak power within the measurement
band to set it the reference level
<Procedure>

1. Press .
2. Press (Marker to Ref. Level) on page 2 of the Marker function

menu.

(8) Executing Analyze with Spectrum Trace

Analyzes the range selected by time markers 1 and 2 of the active marker
using Spectrum trace. After execution, Trace Mode changes to Spectrum.

Example :To analyze the range selected by time markers 1 and 2 of the
Spectrum Trace using Spectrum Trace

<Procedure>

1. Press (Trace) on the main function menu.

2. Press (Trace Mode).

3. Press (Spectrogram).

4. Press .

5. Press (Analyze with Spectrum Trace) on page 2 of the Marker

function page.
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After executed, the parameters on Spectrum trace are set to the setting
values, as Table 4.7.8-4 shows:

Table 4.7.8-4 Parameter values set after executing Analyze with Spectrum Trace

Parameter on Spectrum trace Setting Value
RBW Auto/Manual RBW Auto/Manual on Spectrogram trace
RBW RBW on Spectrogram trace
Zone Width Type of Marker 1 Marker Type on Spectrogram trace
Marker Result Marker Result on Spectrogram trace
Time Detection Detection on Spectrogram trace
Analysis Start Time Smaller value set in Time 1 and 2 on Spectrogram
trace
Analysis Time Length Absolute value of the difference between Time 1 and
2 on Spectrogram trace
Storage Mode Storage Mode on Spectrogram trace
Storage Count Storage Count on Spectrogram trace
Zone Center of Marker 1 Zone Center on Spectrogram trace lﬁ
Zone Width of Marker 1 Zone Width on Spectrogram trace §
Marker Mode of Marker 1 Normal
Analysis Time Auto/Manual Manual
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4.8 No Trace
4.8.1 What is No Trace?

No Trace mode does not execute signal analysis. Therefore, “IQ data
output” and “IQ data readout using remote commands” can be executed
quickly without the need to wait for completion of analysis. As analysis is
not executed, Save Waveform function for saving waveform data cannot
be used. For details of Save Waveform functions, refer to “3.6.1 Saving
parameters and waveform data” in the MS2830A Signal Analyzer
Operation Manual (Mainframe Operation), MS2840A Signal Analyzer
Operation Manual (Mainframe Operation), or MS2850A Signal Analyzer
Operation Manual (Mainframe Operation).

The display items for No Trace are described below.

[1]
/22008 15228
No Trace

Analysis Start Time 0s
Analysis Time Length 100.000 00 ms

Frequency and Time Level Trigger
Center Freq. 6.000 000 000 GHz Ref. Level 0.00 dBm Trigger Free Run
Freq. Span 31.26 MHz|
Capture Length  100.000 00 ms|| Attenuator 10 dB

Figure 4.8.1-1 No Trace mode Display Items

Table 4.8.1-1 No Trace mode Display Items

No. Display Descriptions
Analysis Start

[1] Time Displays the analysis start time and the
/Analysis Time | analysis time length.
Length
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4.8.2 Setting No Trace parameters
Press (Trace) or press on the main function menu of the No

Trace to display Trace function menu.

=" 4.1 “Selecting Trace”

Table 4.8.2-1 Trace function menu

Function Key Menu Function
Sets the trace mode.
F1 Trace Mode =" 4.1 “Selecting Trace”
R Sets the analysis time.
F2 Analysis Time IS~ 4.8.3 “Setting Analysis Time”
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4.8.3 Setting Analysis Time

Press (Analysis Time) on the Trace function menu or press to
display the Analysis Time function menu.

Table 4.8.3-1 Analysis Time function menu

Function Menu Function
Key
Time Sets Auto/Manual for the analysis start time
F1 (Main Trace) (Analysis Start Time) and the analysis time
(Auto/Manual) length (Analysis Time Length).
F2 Star.t Time Sets the time at which the analysis starts.
(Main Trace)
Time Length Sets the length of the time during which the
F3 . .
(Main Trace) analysis is performed.
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Setting the analysis time

Analysis time is the time during which the analysis is performed. If No
Trace is selected as the Trace mode, then analysis is not executed.
Analysis time setting may, however, be required in outputting 1Q data. It
is set by the analysis start time (Analysis Start Time) and the analysis
time length (Analysis Time Length).

Capture data start

\j

Analysis Time Length**

< >

«—> Analysis time

Analysis Start Time*'

N
>

Time

0
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*1: Start of Analysis time based on capture data start
*2: Length of analysis time

Figure 4.8.3-1 Analysis Time

(1) Auto mode

When Capture Time is set to Auto, 100 ms is set to the analysis time
length, and when set to Manual, the capture time length (Capture Time)

1s set to the analysis time length.

Table 4.8.3-2 Setting the analysis time in Auto mode

Capture Time Analysis Start Time[s] Analysis Time
Length[s]
Auto 0 01
Manual 0 X,

X, Capture time lengthls]
[[=" 2.4 “Setting IQ Data Capture Time Range”
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(2) Manual mode

Manual mode allows you to set the analysis start time and the analysis

time length manually.

Setting range for Analysis Start Time

Table 4.8.3-3 Setting range in Manual mode

Capture Time Minimum([s] Maximum[s]
Auto 0 X, — X,
Manual 0 X3 — X

X, Analysis time lengthl[s]

X, : Maximum value of capture time length/[s]

=~ 2.4 “Setting IQ Data Capture Time Range”
X;: Capture time lengthl[s]
=~ 2.4 “Setting IQ Data Capture Time Range”

Setting range for analysis time length

Table 4.8.3-4 Setting range in Manual mode

Capture Time Minimum([s] Maximum(s]
Auto X, Xy =X
Manual X, X; — X,

X, Analysis Start Timels]

X, Maximum value of capture time lengthls]

[ =" 2.4 “Setting IQ Data Capture Time Range”
Xyt Capture time length/[s]

[ =" 2.4 “Setting IQ Data Capture Time Range”
x,: Capture time length minimum value [s]

=" 2.4 “Setting IQ Data Capture Time Range”

Note:
The maximum value may be less than this value due to the

restrictions imposed by the trace point.
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Setting resolution of Analysis Start Time

Table 4.8.3-5 Frequency Span and Setting Resolution

Frequency Span Setting Resolution

1 kHz 0.5 ms
2.5 kHz 0.2 ms
5 kHz 0.1 ms
10 kHz 50 ps
25 kHz 20 ps
50 kHz 10 ps
100 kHz 5 us
250 kHz 2 us
500 kHz 1 us
1 MHz 0.5 us
2.5 MHz 0.2 us
5 MHz 0.1 us

10 MHz 50 ns g

25 MHz* 20 ns 3
31.25 MHz* 20 ns
50 MHz* 10 ns
62.5 MHz* 10 ns
100 MHz* 5ns
125 MHz* 5 ns

*: 25 MHz and 31.25 MHz can be set when the
MS2830A-005/105/007/009/109, MS2840A-005/105/009/109 is
installed, or MS2850A.

50 MHz and 62.5 MHz can be set when MS2830A-077 or
MS2840A-077/177 is installed.
100 MHz and 125 MHz can be set when MS2830A-078 or
MS2840A-078/178 is installed.
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The following table shows the setting range for the MS2850A when
frequency span is 50 MHz or higher.
The resolution is displayed up to three decimal digits. (Example: 0.769 ns)

Table 4.8.3-5 Frequency Span and Setting Resolution (Cont’d)

Frequency Span Setting Resolution

50 MHz 160 ns

62.5 MHz 160 ns
100 MHz 80 ns

125 MHz 80 ns
255 MHz 40 ns
510 MHz* 20 ns

1 GHz* 10 ns

*: 510 MHz can be set when the MS2850A-033/133/034/134 1is installed.
1 GHz can be set when the MS2850A-034/134 is installed.

Procedure for setting the analysis time

Example: To switch the analysis time to Manual and set the analysis start
time to 20 ns and set the time length to 2 us
<Procedure>

1. Press .

2. Press (Start Time).

3. Press @ and then press (ns) to set the analysis start time.
4. Press (Time Length).

5. Press and then press (us) to set the analysis time length.
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4.9 Sub-Trace

4.9 Sub-Trace
4.9.1 What is Sub Trace?

A sub-trace can be displayed as an aid to the normal trace (main trace).

Select either Power vs Time or Spectrogram as the sub-trace to display

the trace data for any time range. Displaying the sub-trace allows the

analysis range of the main trace to be confirmed and set while checking

on two screens.

nal Analyzer
Spectrum

MKR 1 1.900 000 000 00 GHz

Start  1.895 000 000 00 GHz
Power vs Time

Frequency and Time
Center Freq. 1.900 000 000 GHz

10 MHz
2.00000 ms

Freq. Span
Capture Length

Pre-Amp Off

45.39 dBm/996.1 kHz @Analysis Start Time
@ Analysis Time Length
RBW

Det. :

440.00 ps
100 kHz
1026

Average Trace Point:

L i b

2.000 00 ms

Trigger:

Ref. Level 0.00 dBm Trigger
Delay

Level

-600.00 ps

Attenuator 10 dB -40 dBm

Figure 4.9.1-1 Sub Trace

L]
Active Marker

1

Zone Width

Relative To

2

Next

Power Peak
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Chapter 4 Trace

4.9.2 Setting parameters for Sub Trace

Pressing (Trace) on the main function menu or pressing
displays the Trace function menu. Pressing (Sub Trace Setting) on
the Trace function menu displays the Sub Trace Setting function menu.

This section describes how to set parameters for a sub-trace.

Table 4.9.2-1 Sub Trace Setting function menu

Function . .
Key Menu Display Function
Sets the sub-trace type.
F1 Trace Mode [[=" 4.9.3 “Selecting Sub Trace”
- Used for setting related to the analysis time.
F2 Analysis Time [[ = 4.9.4 “Setting analysis time”
F3 Seal Used for setting related to the scale.
cale =" 4.9.5 “Setting scale”
Used for setting related to RBW. This menu
F5 RBW display is not displayed if a sub-trace is not set
to Spectrogram.
=" 4.9.6 “Setting resolution bandwidth (RBW)”
. Used for setting related to detection.
F7 Detection =~ 4.9.7 “Setting detection mode”
Note:

F2 to F7 are not displayed if F1 Trace Mode is set to Off.
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4.9 Sub-Trace

4.9.3 Selecting Sub Trace

Pressing (Trace Mode) on the Sub Trace Setting function menu
displays the Trace Mode (Sub Trace) function menu. This section

describes how to set sub-trace types.

Table 4.9.3-1 Trace Mode (Sub Trace) function menu

Fu;c;t;on Menu Display Function
F1 Off Does not display a sub-trace.
F2 Power vs Time Sets the sub-trace to Power vs Time.
Sets the sub-trace to Spectrogram. However,
F3 Spectrogram this setting is disabled when Scale Mode is set to
Lin.

=
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Chapter 4 Trace

4.9.4 Setting analysis time

Pressing (Analysis Time) on the Sub Trace Setting function menu
displays the Analysis Time (Sub Trace) function menu. This section
describes how to set the analysis time for a sub-trace. When the
sub-trace is set to Power vs Time or Spectrogram, you can set the analysis
time of the sub-trace.

Table 4.9.4-1 Analysis Time (Sub Trace) function menu

Fu}rlzt;on Menu Display Function
Time Switches between auto mode and manual mode
F1 (Main Trace) for the analysis start time (Analysis Start Time)
(Auto/Manual) and the analysis time length (Analysis Time
Length).
F2 (Sl\sla:;‘ilT'll‘Eie) Sets the analysis start time.
F3 ’(I‘I\I/IIEFHL,F;%S Sets the analysis time length.
Time Switches between auto mode and manual mode
F5 (Sub Trace) for the analysis start time (Analysis Start Time)
(Auto/Manual) and analysis time length (Analysis Time Length)
of a sub-trace.
Fe6 (Sgiitq?: ;cls) Sets the analysis start time of a sub-trace.
F7 ’(FSILIILQ'II‘; Zréi);h Sets the analysis time length of a sub-trace.

When both Analysis Time and Capture Time are set to Auto, the analysis
start time and the analysis time length are the same as those of the main
trace.

When Capture Time is set to Manual and when Analysis Time is set to
Auto, the analysis start time is set to the minimum value and the time
length is set to the maximum value.

The setting ranges and resolutions of the analysis start time and the

analysis time length are the same as those of the main trace.

4-206



4.9 Sub-Trace

Setting analysis time

The Analysis Start Time and Analysis Time Length of the main trace are

highlighted within the sub-trace for easier viewing.

(1] (3]

| il i | _

Stop 2.000 00 ms

Power vs Time

(2]

Figure 4.9.4-1 Analysis time display in Sub-trace

Table 4.9.4-2 Display items for sub-trace

No. Descriptions

Displays the analysis time. The analysis time length is
indicated by a red line for emphasis. In addition, if the main
trace is a spectrum, the range of IQ data captured to be used for
FFT is indicated by a purple line outside of this red line. See
Appendix D “FFT and RBW” for relationships between the

(1 analysis time and the captured data.

1 [~ Appendix D “FFT&RBW”
When measuring a burst signal, you might want to display a
spectrum with the rising and falling of the signal hidden. To
display such a spectrum, set the analysis time so that the purple
line of the 1Q data range does not reach the rising and falling of
the signal.

=
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[2] | Displays analysis start time.

[3] | Displays analysis end time.

This highlight displays the same when sub-trace is set to

Spectrogram.
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4.9.5 Setting scale

Pressing (Scale) on the Sub Trace Setting function menu displays the
Scale (Sub Trace) function menu. This section describes how to set the

scale range for a sub-trace.

Table 4.9.5-1 Scale function menu

Function

Key Menu Display Function

Sets the scale range of the level axis. The Level
Full Scale setting value applies to the entire
level axis.

For instance, when Level Full Scale is set to 100
dB, trace data can be displayed within the range
of 100 dB.

F3 Level Full Scale

Example: To set the scale range to 10 dB
<Procedure>

1. Press .
2. Press (Sub Trace Setting) to open the Sub Trace Setting function

menu.

3. Press (Scale).

4. Press (Level Full Scale).

5. Press ({2, and then press to set to 10 dB scale.

Table 4.9.5-2 Setting Range

Scale Setting range
Log Scale 10 to 150 dB / step 10 dB
Lin Scale 10, 20, 50, 100%
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4.9 Sub-Trace

4.9.6 Setting resolution bandwidth (RBW)

Pressing (RBW) on the Sub Trace Setting function menu displays the
RBW (Sub Trace) function menu. This setting is enabled only when the
sub-trace is set to Spectrogram.

Table 4.9.6-1 RBW (Sub Trace) function menu

Function . .
Key Menu Display Function
F1 RBW Switches between auto mode and manual mode
(Auto/Manual) for the resolution bandwidth.
F2 RBW Sets the resolution bandwidth.

The setting range and the resolution for the resolution bandwidth in a
sub-trace are set to the same values as when Marker Result is set to

Integration on Spectrum trace.

For details, refer to 4.2.5 “Setting resolution bandwidth (RBW)”.
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Chapter 4 Trace

4.9.7 Setting detection mode

Pressing (Detection) on the Sub Trace Setting function menu
displays the Detection function menu. Select with the cursor key, and set
with (Set) or Enter. This section describes the detection mode of a

sub-trace.

Table 4.9.7-1

Detection modes in Detection menu

Detection mode

Descriptions

Average

Traces the average value within the analysis
range.

Positive

Traces the maximum value within the analysis
range.

The peak value of a signal near the noise level is
measured in Positive mode.

Negative

Traces the minimum value within the analysis
range.

Negative is used to measure the lower envelope
of the modulation waveform.

Pos & Neg

Displays the line connecting the maximum and
minimum values of the sampling points within
the analysis range.

Used for normal measurement.

This mode is not displayed if Trace Mode is set
to Spectrogram.

For details of the detection mode when a sub-trace is set to Power vs Time

or when it is set to Spectrogram, refer to 4.3.8 “Setting detection mode” or

4.7.7 “Setting Detection Mode”, respectively.
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Chapter 56 Digitize Function

This chapter describes how to save IQ data to external memory and data
file formats and how to replay the saved IQ data.

5.1  Saving IQ Data.......cccccvieeiriiiieiiiiiee e 5-2
5.1.1 Format of data information file.......................... 5-6
5.1.2 Format of data file...........ooccvveeeeeeiiniiieeeeeen 5-8
5.2  Replay FUNCLON.......cccoieeiee e 5-9
5.2.1 Starting Replay function ............cccecveeininnennn. 5-10

5.2.2 Display During Replay Function Execution.... 5-12
5.2.3 Restrictions During Replay Function

EXECULION ... 5-13

5.2.4 Condition of IQ Data File for Replay............... 5-15

5.2.5 Stopping Replay function ..........cccccccvvveeeeeennns 5-16

5.3  Playback FUNCLON .........ccooiiiiiiiiiiiiiiiee e 5-17
5.3.1 Starting Playback function.............ccccccceeeeenns 5-19

5.3.2 Display During Playback Function Execution. 5-20

5.3.3 Aborting Playback function.............ccccccceeeene 5-22
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Chapter 5 Digitize Function

5.1 Saving IQ Data

Pressing (7, (Capture) from the main function menu and then pressing
(=] (Save Captured Data) displays the Save Captured Data function

menu.

Note:
1Q data should be saved or digitized after a single sweeping has

been executed and ended, even when trigger function is used.

Table 5.1-1 Save Captured Data

Function

Key Menu Display Function
F1 Device Selects the location of the file to be saved.
F2 File Name Sets the name of the file to be saved.

Sets the rate of the output data.

The rate of the output data is fixed to the
sampling rate in waveform capture when
F3 Output Rate Capture Time is set to Auto.

Changes the rate of the output data when

Capture Time is set to Manual.

Sets the specification method of the time range

F4 Time Range for the IQ data to be saved.

Sets the start time of the IQ data to be saved
when Time Range is set to Manual.

Full:

Saves all IQ data that are obtained. Parts of IQ
data that are obtained for calculation and are
not displayed on the trace data are also saved.
Select this to analyze the same range in the
Replay function.

F5 Start Time Analysis Time:

Saves the 1Q data for the range specified by
Analysis Start Time and Analysis Time Length.
Select this to save 1Q data for the range
displayed as trace data.

Manual:

Saves the 1Q data for the range specified by
Start Time and Time Length of Save Captured
Data.

Sets the time length of the IQ data to be saved

F6 Time Length when Time Range is set to Manual.

F7 Exec Digitize Executes saving.

F8 Close Closes the Save Captured Data function menu.




5.1 Saving IQ) Data

The IQ data stored in the internal memory at the time of execution of

this function is saved to the external memory.

Example: To save IQ data

<Procedure>

1. Press (7] (Capture) from the main function menu.

2. Press (2] (Save Captured Data).

3. Press (=] (Device) from the Save Captured Data function menu, and
then select the destination drive.

4. Press (=] (File Name) to specify the file name.
Press (7] (Exec Digitize) to save.

Saving Files

When save processing is executed, the following files are created.

e “[File Name].dgz” Data file (binary format)
e “[File Name].xml”  Data information file (XML format)

5

The IQ data row is saved to the data file. The information on the saved

data is saved to the data information file.

Automatically named as “Digitize date sequential number” when omitted.
A 2-digit sequential number from 00 to 999 is added to the file name.

Files are saved in the following directory of the saving target drive
specified by (f1] (Device).
\Anritsu Corporation\Signal Analyzer\User Data\Digitized

uonouny 9ZNISI(T

Data\Signal Analyzer

Up to 1000 files can be saved in the folder.




Chapter 5 Digitize Function

The rate of the output data when Capture Time is set to Manual can be
changed.

The setting range of the output data rate and the resolution change
according to the frequency span are as shown in Table 5.1-2.

Table 5.1-2 Frequency span and setting resolution/setting range

Frequency span Settln.g Minimum Maximum
resolution

1 kHz 1 Hz 1 kHz 2 kHz

2.5 kHz 1 Hz 2 kHz 5 kHz

5 kHz 1 Hz 5 kHz 10 kHz

10 kHz 1 Hz 10 kHz 20 kHz

25 kHz 1 Hz 20 kHz 50 kHz

50 kHz 1 Hz 50 kHz 100 kHz

100 kHz 1 Hz 100 kHz 200 kHz

250 kHz 1 Hz 200 kHz 500 kHz

500 kHz 10 Hz 500 kHz 1 MHz

1 MHz 10 Hz 1 MHz 2 MHz

2.5 MHz 10 Hz 2 MHz 5 MHz

5 MHz 100 Hz 5 MHz 10 MHz

10 MHz 100 Hz 10 MHz 20 MHz

25 MHz * 100 Hz 20 MHz 50 MHz

31.25 MHz * 100 Hz 20 MHz 50 MHz

50 MHz * 1 kHz 50 MHz 100 MHz

62.5 MHz * 1 kHz 50 MHz 100 MHz

100 MHz * 1 kHz 100 MHz 200 MHz

125 MHz * 1 kHz 100 MHz 200 MHz

*: 25 MHz and 31.25 MHz can be set when
MS2830A-005/105/007/009/109, MS2840A-005/105/009/109 is
installed, or MS2850A.

50 MHz and 62.5 MHz can be set when MS2830A-077,
MS2840A-077/177 is installed.
100 MHz and 125 MHz can be set when MS2830A-078,
MS2840A-078/178 is installed.




5.1 Saving IQ) Data

The following table shows the setting range for the MS2850A when
frequency span is 50 MHz or higher.

Table 5.1-2 Frequency span and setting resolution/setting range

(Cont’d)
Frequency Span Rt;.sse(;[migon Minimum Value | Maximum Value

50 MHz 1 kHz 50 MHz 81.25 MHz

62.5 MHz 1 kHz 50 MHz 81.25 MHz
100 MHz 1 kHz 81.25 MHz 162.5 MHz

125 MHz 1 kHz 81.25 MHz 162.5 MHz
255 MHz 1 kHz 162.5 MHz 325 MHz
510 MHz* 1 kHz 325 MHz 650 MHz

1 GHz* 1 kHz 650 GHz 1.3 GHz

*: 510 MHz can be set when the MS2850A-033/133/034/134 is
installed.
1 GHz can be set when the MS2850A-034/134 is installed.

5

Example: To save W-CDMA signal (Chip Rate: 3.84 MHz) for 10 ms with an
oversampling rate of 15.36 MHz, which is four times of the chip
rate.

<Procedure>

1. Press (sm .

2. Press (1) (2, and then press (2] (MHz) to set the frequency span
to 10 MHz.
Press €t to return to the main function menu.

4. Press (7] (Capture).
Press (1) (2J, and then press (2] (ms) to set the capture length to

uonouny 9ZNISI(T

10 ms.
6. Press (2] (Save Captured Data).
Press (=] (Time Range) and then press (=] (Analysis Time).8.
Press (%) to return to the main function menu.
9. Press (=] (Output Rate).
10. Press () (o) (& (] (=] and then press (=] (MHz2) to set the

output rate to 15.36 MHz.

Single

11. Press @

12. Press (2] (Exec Digitize) to save the IQ data.




Chapter 5 Digitize Function

5.1.1 Format of data information file

The information on the saved 1Q data is recorded in the data information

file. Table 5.1.1-1 shows the details of the recorded parameters.

Table 5.1.1-1 Format of data information file

Item Description
CaptureDate Year/Month/Day of the captured data in
the “DD/MM/YYYY” format.
. Data capture time in the “HH/MM/SS”
CaptureTime P :
ormat.
FileName Data file name
Format Data format, fixed to “Float”
Number of samples of the recorded data
CaptureSample [Samplel
p
Error status of the recorded data.
Condition “Normal”: Normal
“OverLoad”: Level Over
TriggerPosition Trigger occurrence position [Sample]
Start point of the recorded data is 0.
CenterFrequency Center frequency [Hz]
SpanFrequency Frequency span [Hz]
SamplingClock Sampling rate [Hzl
Frequency band switch mode.
PreselectorBandMode “Norn‘lal”i I'\Iorma‘ll mode
“Spurious”: Spurious mode
[=" 2.2.5 “Setting frequency band”
Reference level [dBm]
ReferenceLevel Note that this value does not include the
reference level offset.
AttenuatorLevel Attenuator value [dB]
. Internal gain value [dB]
InternalGain .. .
This is an internal parameter.
PreAmp 6 GHz Preamplifier gain value [dB]
IQReverse 1Q reverse setting, fixed to “Normal”
Trigger On/Off.
TriggerSwitch “FreeRun”: Trigger is not used

“Triggered”: Trigger is used




5.1 Saving IQ) Data

Table 5.1.1-1 Format of data information file (Cont’d)

Item

Description

TriggerSource

Trigger source

“Video”: Video trigger

“WidelF”: Wide IF video trigger
“External”: External trigger 1
“External 2”: External trigger 2
“SGMarker”: SG marker trigger

TriggerLevel

Trigger level [dBm]

Note that this value does not include the
reference level offset. It is in dBm units,
even if the scale mode is Lin.

TriggerDelay

Trigger delay time [s]

It is the relative time from the trigger input
position to the start point of the recorded
data.

IQReference0dBm

Reference 1Q amplitude value indicating 0
dBm, fixed to “1”.

ExternalReferenceDisp

Reference signal information

“Ref.Int”: Internal reference signal
“Ref.Ext”: External reference signal
“Ref.Int Unlock”: Internal reference signal
is unlocked

“Ref.Ext Unlock”: External reference signal
is unlocked

Correction Factor

Corrected value [dB] calculated by
Correction.

The Correction Factor value is added to the
1Q data of the data file.

0.000 is automatically set when Correction
is Off.

Signal Input

Terminal “RF” :RF terminal
“DigRF 3G”:DigRF 3G terminal
0-second reference position
Indicates the 0-second reference position
ReferencePosition using the digitized data point position.

During Replay function execution, the
ReferencePosition position is displayed as 0

S.

Trigger Slope

Selects the edge where the trigger is
generated (rise or fall).

“Rise”: rising edge
“Fall”: falling edge

5
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Chapter 5 Digitize Function

5.1.2 Format of data file

The data file is created in binary format. From the beginning of the file,
I-phase data and Q-phase data are recorded by 4 bytes. The I-phase data
and Q-phase data are recorded as a float type IEEE real*4).

Beginning of the file =~ —> | I'phasedatal (4 bytes)
Q-phase data 1 (4 bytes)
I-phase data 2 (4 bytes)
Q-phase data 2 (4 bytes)
I-phase data 3 (4 bytes)
Q-phase data 3 (4 bytes)

Figure 5.1.2-1 Format of data file

1Q data can be converted to power based on the following formula:
P=10Log,,(I? +Q?)

where

P:  Power [dBm]
I: I-phase data
Q: Q-phase data




5.2 Replay Function

5.2 Replay Function

The Replay function allows you to replay the saved IQ data. Pressing
(=) (Capture) on the main function menu and then (] (Replay)
displays the Replay function menu.

Table 5.2-1 Description of Replay function menu

Function : .
Key Menu Display Function
F1 Device Selects the drive of the target file.
F2 Application Selects .the application used for saving the
target file.
. Selects the target file. After the file has been
¥ Select File selected, the Replay function is executed.
F8 Close Closes the Replay function menu.

5
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Chapter 5 Digitize Function

5.2.1 Starting Replay function

Start the Replay function using the following procedure.

Example: To start the Replay function

<Procedure>

1. Press (2] (Capture) on the main function menu.

2. Press (=] (Replay) on the Capture function menu.

3. Press (&) (Device) on the Replay function menu to select the drive in
which the target file is stored.

4. Press (=) (Application) to select the application used for saving the
target file.

5. Press (7] (Select File) to display the file selection dialog. After the
target file has been selected, the Replay function starts and then

Replaying appears on the screen.

The Replay function can be executed for an IQ data file saved in the

following applications:

e Signal Analyzer function *1

e Extended Digitizing Software *1, *2

*1: The Replay function cannot be executed for an 1Q data file saved
after the output rate has been changed. In that case, an error

message “Unsupported SpanFrequency” appears.

*2: Regarding an IQ data file whose span is 18.6 MHz or 20 MHz, the
span is displayed as 25 MHz.

5-10



5.2 Replay Function

Reanalysis of Digitized File

When the target I1Q data is saved with Save Captured Data of this

application, it can be analyzed in the same range as the analysis range

when the data was saved, by setting the Capture Time to Manual.

Note:

1Q data files that have been saved with the previous version
cannot be analyzed in the same range as the analysis range when

they were saved.

<Procedure>

1.
. Set (=1 J(Capture Time) to Manual on the Capture function menu.
. Press (2] (Save Captured Data).

. Press (&1 (Device) on the Save Captured Data function menu to

SR \V)

0o 3 O Ot

Press (7] (Capture) on the main function menu.

select the drive in which to save the 1Q data.

. Press (2] (File Name) to set the target file.
. Select Full in (=] (Time Range).

Single

. Press @

. Press (7] (Exec Digitize) to save the IQ data.

The Replay function cannot be executed if the data length of the 1Q data
file is less than the specified length.

5-11
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Chapter 5 Digitize Function

5.2.2 Display During Replay Function Execution
_ appears if the IQ data file meets the following

conditions:

e Frequency reference is Unlocked when IQ data is saved
e Level Over occurs when IQ data is saved

5-12



5.2 Replay Function

5.2.3 Restrictions During Replay Function Execution

Since the signals to be analyzed are fixed during replay, the following

functions are restricted.

Table 5.2.3-1 Functions Restricted During Replay

Function

Center Frequency

Start Frequency

Stop Frequency

Span Frequency

Frequency Band Mode

Attenuator
Attenuator Auto/Manual
Pre Amp

Trigger Switch

Trigger Source

Trigger Slope

5

Trigger Delay

Video Trigger Level
Wide IF Trigger Level
Continuous Measurement

Single Measurement

Capture Time Auto/Manual

Capture Time Length

Marker to Center Frequency
Storage Mode
Storage Count

uonouny 9ZNISI(T

Storage Stop

Reset Result Every Capture

Noise Cancel

Adjust Reference Clock
Adjust Reference Clock Preset
Erase Warm Up Message

Switching Speed

Trigger Hold

Micro Wave Preselector Bypass
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Chapter 5 Digitize Function

Also, during replay, the reference level setting range is as follows,

regardless of the attenuator and preamplifier.

Table 5.2.3-2 Reference level range with Replay function on.

Scale mode Unit Reference Level Range
dBm —120 to +50 dBm
dBuVv —13.01 to +156.99 dBuV
dBmV —73.01 to +96.99 dBmV
Log scale \Y 0.224 uV to 70.7V
W 1fW to 100 W
dBuV (emf) —6.99 to +163.01 dBuV (emf)
dBuV/m —-13.01 to +156.99 dBuV/m
Linear Scale (in v 22.4 uVto 70.7V
dBm) (~80 to +50 dBm)
dBm: Unit system where 1 mW/50 Q is regarded as 0 dBm
dBuV: Unit system where 1 uV is regarded as 0 dBuV. Indicated
by termination voltage with 50 Q terminator.
dBmV: Unit system where 1 mV is regarded as 0 dBmV. Indicated

by termination voltage with 50 Q terminator.

dBuV (emf): Unit system in dBuV, indicated by open voltage. The value
is “dBuV + 6 dB”.

dBuV/m: Unit system indicating electric field intensity. The value is
the same as the dBuV unit system.

Since data range is reserved during replay for the range required for

calculation to execute replay, the actual range for which analysis can be

executed is narrower than the range of the I1Q data file.

The analysis range is set by using either of the following remote
commands:
:MMEMory:LOAD: 1QData: INFormation?

or
:MMEMory:LOAD: 1QData: INFormation:LENGth?.
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5.2 Replay Function

5.2.4 Condition of 1Q Data File for Replay

The condition of IQ data files for which replay analysis is possible is as

follows.
Format of waveform data file: I, Q (Binary format)

Table 5.2.4-1 lists the combinations of frequency span and sampling rate

for which analysis is possible.

Table 5.2.4-1 Frequency Span and Sampling Rate

Frequency Span Sampling Rate
1 kHz 2 kHz
2.5 kHz 5 kHz
5 kHz 10 kHz
10 kHz 20 kHz
25 kHz 50 kHz
50 kHz 100 kHz
100 kHz 200 kHz
250 kHz 500 kHz
500 kHz 1 MHz
1 MHz 2 MHz
2.5 MHz 5 MHz
5 MHz 10 MHz
10 MHz 20 MHz
18.6 MHz 20 MHz
20 MHz 25 MHz
25 MHz * 50 MHz
31.25 MHz * 50 MHz
50 MHz * 100 MHz
62.5 MHz * 100 MHz
100 MHz * 200 MHz
125 MHz * 200 MHz

*: 25 MHz and 31.25 MHz can be set when
MS2830A-005/105/007/009/109, MS2840A-005/105/009/109 is
installed, or MS2850A.

50 MHz and 62.5 MHz can be set when MS2830A-077 or
MS2840A-077/177 is installed.
100 MHz and 125 MHz can be set when MS2830A-078 or
MS2840A-078/178 is installed.

515
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Chapter 5 Digitize Function

The following table shows the setting range for the MS2850A when
frequency span is 50 MHz or higher.

Table 5.2.4-1 Frequency Span and Sampling Rate (Cont’'d)

Frequency Span Sampling Rate

50 MHz 81.25 MHz

62.5 MHz 81.25 MHz

100 MHz 162.5 MHz

125 MHz 162.5 MHz

255 MHz 325 MHz

510 MHz* 650 MHz

1 GHz* 1.3 GHz

*: 510 MHz can be set when the MS2850A-033/133/034/134 is
installed.
1 GHz can be set when the MS2850A-034/134 is installed.

Table 5.2.4-2 lists the minimum data length settings (Capture Sample)

for which analysis is possible.

Table 5.2.4-2 Minimum Data Length

CaptureSample Frequency Span
74000 1 kHz
160000 2.5 kHz
310000 5 kHz
610000 10 kHz
730000 Other than the above

Notes:
e The replay function cannot be executed if the data length
(Capture Sample) of the IQ data file is less than the length
required for analysis.

e Itis recommended to configure the settings below, in order to
replay IQ data saved by the Signal Analyzer functions.

e To set Capture Time to Manual.
e To set Time Range to Full.
e To set Output Rate to the maximum value.

5.2.5 Stopping Replay function
Stop the Replay function using the following procedure.

<Procedure>

1. Press (=] (Capture) on the main function menu.

2. Press (=] (Stop Replaying).
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5.8 Playback Function

5.3 Playback Function

The Playback function converts the captured data into waveform

patterns and outputs them by loading into the vector signal generator

option. Press (2] (Capture) in the Main function menu, and then press

(=] (Capture & Playback) in the Capture function menu to display the

Playback function menu.

Note:

When Time Length of Trace Analysis Time is set to 0 s, the

Playback function cannot be used because (=] (Capture &
Playback) is disabled.

Table 5.3-1 Description of Playback function menu

Function . .
Key Menu Display Function
Displayed when pressing (= (Capture &
Page 1 | Playback Playback).
Sets a package name for the waveform patterns
Fl Package into which the captured data is converted.
Sets a name for the waveform patterns into
F2 Pattern Name which the captured data is converted.
Turns On/Off the RF Gate automatic setting
function, regarding the Off interval of burst
F3 Burst . .
waveform as no signal output instead of
modulation wave.
F4 Burst Off Threshold Sets the burst pff threshold for the RF Gate
automatic setting.
Sets the minimum length of Off interval of the
burst wave.
Mini Burst Off o . . .
F5 Lpn Durs (Specifies the time length during which the
Length . . . ; .
signal level is not judged as Off interval when it
goes below the threshold owing to modulation.)
Exec Capture &
F7 Playback Executes Capture & Playback.
F8 Close Goes back to Capture Function Menu.
Displayed when pressing (= )(Capture &
Page2 | Playback Playback) and then (=D.
Turns On/Off the function to add a ramp
(moderate change) to the waveform start and
F1 Ramp .
end for the purpose of preventing spectrum from
spreading.
F2 Ramp Length Sets the ramp length.
F8 Close Goes back to Capture Function Menu.

5-17
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Chapter 5 Digitize Function

Package
Default Playback
Available characters Alphanumeric characters and the following
symbols
'%&O+={}_-r@l]
Character number 31 characters at maximum
Pattern Name
Default

Available characters Alphanumeric characters and the following

Same as Saving Files in 5.1 “Saving 1Q Data”.

symbols
'%& O +={}_-~@l]

Character number 20 characters at maximum

Burst
Options On/Off
Default On
Burst Off Threshold
Range —80.00 to 0.00 dB
Resolution 0.01 dB
Default —40 dB

Minimum Burst Off Length
Range 0 to (Time Length or 50000 samples, whichever smaller)
Resolution Time Resolution
Default
Unit

e When the span is changed, it is reset to default.

Time Resolutionx10

s, ms, us, ns

e When the time length is changed, it is reset to default.
e When the time length is 0, it is fixed to 0.

Ramp
Options On/Off
Default Off

Ramp Length
Range 0 to (Time Length or 50000 samples, whichever smaller)
Resolution Time Resolution
Default
Unit

e When the span is changed, it is reset to default.

Time Resolutionx10

S, ms, Us, ns

e When the time length is changed, it is reset to default.
e When the time length is 0, it is fixed to O.
Note:

Time Length: The set value for F3 Time Length in Table
4.2.3-1 Analysis Time function menu is used
here.

The value is decided as in Table 4.2.3-5

Frequency span and resolution.

Time Resolution:
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5.3 Playback Function

5.3.1 Starting Playback function
Start the Playback function using the following procedure :

<Procedure>
1.  Press (=] (Capture) on the main function menu.
2. Press (2] (Capture & Playback) on the Capture function menu.

Note:
An error message appears and Playback is not performed in the

cases below.
e The application of vector signal generator option is not loaded.

e Free space in HDD or SSD (C or D drive) is insufficient.

Drive Free Space Required
C dgz file size to output X 2
D dgz file size to output x 2

5

=)
o
..
&
N
(¢
=
c
=)
Q
=
(=]
B

3. Sets a package name for waveform patterns by pressing (&)

(Package) in the Playback function menu.
4. Press (2] (Pattern Name) and specify a waveform pattern name.
5. Press (7] (Exec Capture & Playback).

At the upper right of the menu bar of the Signal Analyzer
application, the Capture & Playback dialog box is displayed to show

the status by icon and progress bar.

Note:
After converting data into waveforms by Playback function, the
frequency and level for the vector signal generator option will be

rounded up/down as below when they are out of setting range.

e Frequency and level are above the limit :
Rounded down to the upper limit.

e Frequency and level are below the limit :
Rounded up to the lower limit.

For the setting range of the vector signal generator option, refer to
1.3 “Specifications” in the MS2830A/MS2840A Signal Analyzer
Operation Manual (Vector Signal Generator Function Operation).

6.  Signal is output from the vector signal generator option.
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Chapter 5 Digitize Function

5.3.2 Display During Playback Function Execution

While executing Playback function, the Capture & Playback function
menu and the Capture & Playback dialog box are displayed.

Table 5.3.2-1 Description of Capture & Playback function menu

Function . .
Key Menu Display Function
F8 Cancel Aborts the execution of Playback function.
,_ Recording icon /o Playback icon
F"Iayhac&
[
Conversion icon Progress Bar
Figure 5.3.2-1 Capture & Playback Dialog box
Table 5.3.2-2 Capture & Playback Icon
Display Name Function
- Recording Blinking: Saving captured data is in progress.
icon Lighting: Saving captured data is completed.
Conversion Blinking: Converting captured data into
icon waveform patterns is in progress.
Lighting: Converting  captured data  into
waveform patterns is completed.
Playback Blinking:Loading waveform patterns into the
- icon vector signal generator option is in
progress.
Lighting: Outputting signals from the vector
signal generator option is in progress.
Progress Recording icon 1is blinking:
Bar Displays the progress in saving captured data.
Conversion icon is blinking:
Displays the progress in converting captured
data into waveform patterns.
Playback icon is blinking:
Displays the progress in loading waveform
patterns into the vector signal generator
option.
Aborted:
Displays the progress in aborting.
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5.8 Playback Function

[Execute Capture & Playback ]

Saving Captured Data
/

[P Recording icon blinking
[

[ —— DSP|2YS Progress

g

Converting into Waveform Patterns

Playback I8 [af

Playback icon blinking
Displays progress

Loading Waveform Patterns into Memory of
Vector Signal Generator Option

Playback (O

- j Playback icon blinking

Displays progress

J

Output Waveform Patterns (Select loaded
waveform patterns)

Playback

Playback icon lighting
Displays progress 100%

ﬂ

[Capture & Playback Completed ]

Figure 5.3.2-2 Capture & Playback icon transition
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Chapter 5 Digitize Function

5.3.3 Aborting Playback function
While executing Playback function, pressing (] (Cancel) in the Capture

& Playback function menu can abort the operation.

The processing of generated data files differs depending on the aborted
timing of Playback function.

Saving captured data in progress

Aborts saving captured data.

Converting into waveform patterns
Aborts converting into waveform patterns, and deletes the files and
waveform patterns that have been partially converted. (The

captured data already saved will not be deleted.)

Loading waveform patterns
Aborts loading waveform patterns and resets the vector signal
generator option to the status before loading. (Captured data and

fully-converted waveform patterns will not be deleted.)
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Chapter 6 System Setting

This chapter describes how to save IQ data to external memory and data
file formats and how to replay the saved 1Q data.

6.1  Setting System.......coooiiiiii 6-2
6.2 Erasing Warm up Message ........cccccccveeeeiiiiiiiiiieeeneeenne 6-3
6.3  Setting Title ....coeiieiiee i 6-4
6.4 Adjusting Internal Reference Clock Signal ................... 6-5
6.5 Input Source for Reference Clock Signal ..................... 6-6
6.6 Pre-Amp On/Off Display ........cccoocvvveiiiiiiie e 6-7
6.7 Setting Preselector ... 6-8

6.7.1 Preselector auto tuning .........ccccceeeeiiiiiiiiieennn. 6-9

6.7.2 Preselector manual tuning.........cccooceeinnnen. 6-10
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Chapter 6 System Setting

6.1 Setting System

Pressing (Accessory) from the main function menu displays the

Accessory function menu.

Table 6.1-1 Accessory function menu

Function . .
Key Menu Display Function
. Specifies the title.
F1 Title [=" 6.3 “Setting Title”
. Sets whether to display the title.
b2 Title (On/Of) [[=" 6.3 “Setting Title"
Forcefully erases the warmup message
F4 Erase display.
Warm Up Message =" 6.2 “Erasing Warm up Message”
Adjusts the internal reference clock signal.
Fe6 Reference Clock [=" 6.4 “Adjusting Internal Reference Clock
Signal”
F7 p loct Opens the Preselector function menu.
reselector [==" 6.7 “Setting Preselector”




6.2 [Erasing Warm up Message

6.2 Erasing Warm up Message

If the warm up message (EW@MUP]) indicating that the level and
frequency are not stable is displayed upon power on, the message can be
forcefully erased.

Setting example: Erasing the warm up message
<Procedure>
1. Press (Accessory) from the main function menu.

2. Press (Erase Warm Up Message) to erase the warm up
message.

i Signal Analyzer

Spectrum
MKR 1 1.000 00000000 GHz -13.75 dBm/996.1 kHz Analysis Start Time
Analysis Time Length Reference Level
@RBW
[dBm] Det. : Average Trace Point:
100

—10.00dBm

Attenuator

200

Auto Manual

Attenuator

10dB

Pre—Amp

On Off

L)
Log Scale Unit

U1| hr-|

|\| I
" | ‘ "r‘ l} ""W‘."\ '|| ‘ nl e ﬂ i ”’u ol | “L‘n‘
M H tllII FJHM MI “"'” i U\ u hrl WD W’MWU ‘I} w -’||p~ I l‘\lr"‘ W ‘Fl‘r‘l‘“‘ W\J\W wIWJIH‘I‘IW'\|‘|[”|\‘M ‘l‘,ﬂ | U“’U

5 392000000 00 MHz Stop  1.005 000 000 00 GHz

1000 | M‘ ||‘l

-110.0

Frequency and 1'm¢ — rLeve|—on——oAo~~—7——— Trigger — —
Center Freq. 1.000 000 000 GHz|| Ref.Level -10.00 dBm Trigger Free Run

Freq. Span 10 MHz Offset Value
Capture Length O0s Attenuator 10 dB

0.00dB

Pre-Amp Off
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Figure 6.2-1 Warm up message




Chapter 6 System Setting

6.3 Setting Title

Settings related to the title displayed on the screen can be configured.
For the Signal Analyzer function, a title of up to 32 characters can be
displayed on the screen. (Character strings of up to 17 characters can be
displayed on a function menu.)

Example: To set the title
<Procedure>

1. Press (Accessory) from the main function menu.

2. Press (Title) to display the character string input screen. Select
a character using the rotary knob, and enter it by pressing .
Enter the title by repeating this operation.

3. When the title is entered, press (Set).

Note:
Pressing (Title On/Off) can show or hide the title.

Spectrum
MKR 1 1.000 00000000 GHz -10.69 dBm/3.125 MHz Analysis Start Time
Analy5|s Time Length

[dBm] =
00 Title

e cDE TUVWXYZ
id t u v wxy z

~r1--

Set

900 M . i |U| ,‘|w" it NSS! an \| I it
A I\'l“, 'V" el

Start 984.375 000 00 MHz2 Srop 1.015 625 000 00

T
Frequency and Tim¢——  rLeve| ——MM———— - Trigger——mM8M8M8
Center Freq. 1.000 000 000 GHz Ref. Level 0.00 dBm Trigger Free Run
Freq. Span 31.256 MHz
Capture Length 0s Attenuator 10 dB

Ref.Ext Pre-Amp Off

Figure 6.3-1 Setting title




6.4 Adjusting Internal Reference Clock Signal

6.4 Adjusting Internal Reference Clock Signal

Pressing (Reference Clock) from the Accessory function menu
displays the Reference Clock function menu.

Table 6.4-1 Reference Clock function menu

Function

Key Menu Display Function

Adjusts the frequency of the internal reference
clock signal.

Reference Clock Resets the Reference Clock to the

Preset factory-default value.

F1 Reference Clock

F2

Example: To adjust the reference clock.
<Procedure>
1. Press (Accessory) from page 1 of the main function menu.

2. Press (Reference Clock) and then press (Reference Clock) to
adjust the frequency of the internal reference clock signal.
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Chapter 6 System Setting

6.5 Input Source for Reference Clock Signal

The reference clock signal used is displayed on the screen.
Ref.Int: The internal reference clock signal is used.

Ref.Int Unlock: The internal reference clock signal is unlocked. The
internal hardware may be faulty.

Ref Ext: The external reference clock signal is used.

Ref.Ext Unlock: Not in sync with the external reference clock signal.

Check the reference signal input to the Ref Input

connector.

x= Signal Analyzer

Spectrum
MKR 1 1.000 00000000 GHz  -13.75 dBmIS96.1 kHz Analysis Start Time

Analysis Time Length Reference Level
BREBW

Det. : Average Trace Point :

-10.00dBm

Attenuator

Auto Manual

Attenuator

10dB

Pre—Amp

On Off

L)
Log Scale Unit

|ufw"'»w"\""""*" et W ,,,,, Mo et MJ

-110.0
Start 995.000 000 00 MHz Stop 1.005 000 000 00 GHz
Cnmmnn

Frequency and Time—— rLevel —————————————— - Trigger——M8M8MM8M™
Center Freq. 1.000 000 000 GHz Ref. Level -10.00 dBm Trigger Free Run
Freq. Span 10 MHz Offset Value
Capture Length 0s Attenuator 10 dB 0.00dB

Pre-Amp Off

Figure 6.5-1 Input source for reference clock signal




6.6 Pre-Amp On/Off Display

6.6 Pre-Amp On/Off Display

If the MS2830A-008/108/068/168,
MS2840A-008/108/068/168/069/169, or MS2850A-068/168 pre-amp
is installed, whether the pre-amp is on or off is displayed at the
lower left of the screen.

[ =" 2.3.6 “Pre Amp”

EE Signal Analyzer =10

Spectrum
MKR 1 1.000 000 00000 GHz -13.75 dBm/996.1 kHz Analysis Start Time
Analysis Time Length Reference Level
DRBW
[dBm] Det. : Average Trace Point: 2049
10,0

—10.00dBm

Attenuator

200

Auto  Manual

Attenuator

10dB

Pre-Amp

On Off

L)
Log Scale Unit

|
el L” |”W‘|'l\"'\lhlw‘”HJM JH('\WMJ w*" \’U"‘h Wfr. ‘-|\ ‘,ur" i j|"| L\ ||"\|[‘ l\l\n \|\I"\,'| J‘M ”

Start  995.000 000 00 MHz Stop 1.005 000 000 00 GHz

1000 |Uf‘ﬂ’r‘\\““"' |"||M'u” HI Al

Cnmmnn

Frequency and Time Level —— - Trigger——MMMMMMMMMM
Center Freq. 1.000 000 000 GHz|| Ref. Level -10.00 dBm Trigger Free Run
Freq. Span 10 MHz Offset Value
Capture Length 0s Attenuator 10 dB 0.00dB

Pre. Amp Off
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>
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®
Figure 6.6-1 Pre-Amp display =
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Chapter 6 System Setting

6.7 Setting Preselector

Performs settings to tune preselector.
This function is available for MS2830A-044/045, MS2840A-044/046, and
MS2850A-047/046.

Pressing (Preselector) from the Accessory function menu displays
the Preselector function menu.

You can also execute the Preselector Auto Tune function by pressing

(Preselector Auto Tune) on the Frequency function menu.

Table 6.7-1 Preselector function menu

Function . .
keys Menu display Function

Preselector Auto Auto-tunes preselector.

Fl 13 H ”
Tune [@ 6.7.1 “Preselector auto tuning

Manually tunes preselector.
F2 Manual « A
= 6.7.2 “Preselector manual tuning

Preselector Tune Sets the preselector peaking bias value to

F3
Preset factory defaults.

The MS2830A-044/045, MS2840A-044/046, MS2850A-047/046 are a
superheterodyne spectrum analyzer, so spurious responses such as image
responses and multiple responses occur for the reception frequencies over
6 GHz. To eliminate the spurious responses to display only the real
signal on the screen, the MS2830A, MS2840A, MS2850A uses a
preselector. The preselector is a tunable band-pass filter that follows the

reception frequency of the analyzer.

The preselector is set up to obtain tuning at each frequency in normal
use. However, if the tuning frequency is not correct, the reception level
becomes low, as shown in the left figure, below. To obtain the maximum
response as shown in the right figure, below, preselector tuning

frequency adjustment (preselector tuning) must be performed.




6.7 Setting Preselector

The state in which preselector The state in which preselector
tuning is incorrect tuning is optimal

Figure 6.7-1 Preselector auto tune

For preselector tuning, use an unmodulated signal. If a modulation
signal is used, proper tuning may not be executed.

Before the measurement of a modulation signal, input an unmodulated

signal from the signal generator for preselector tuning in advance.

6.7.1 Preselector auto tuning

Tunes the preselector peaking bias value automatically, and performs the

preselector auto tuning.

Preselector auto tuning is not available in the following condition.

e Option 007/067/167 is installed and Preselector Bypass is ON.

e Frequency Span is > 50 MHz.

e Frequency Band Mode is Normal and Center Frequency is < 6.0 GHz
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e Frequency Band Mode is Spurious and Center Frequency is < 4.0 GHz

Example: To perform preselector auto tuning when the measurement signal
is an unmodulated signal
<Procedure 1>

1. Press .

2. Press (Preselector Auto Tune).

<Procedure 2>

1. Press (Accessory) on the page 1 of main function menu.

2. Press (7)(Preselector), and then press (Preselector Auto Tune) .
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6.7.2 Preselector manual tuning

Sets the preselector peaking bias value to tune the preselector manually.

Example: To perform preselector manual tuning
<Procedure>
1. Press (Accessory) on Page 1 on the main function menu.

2. Press (Preselector), and then press (Manual).

3. Use rotary knob or cursor key to tune the peaking bias to make the

signal indication level maximum.

Range: —128 to 127 MHz
Resolution: 1 MHz

Press (Preselector Tune Preset) to return to factory defaults.

6-10.



Chapter 7 External Mixer

This section describes the operation of the external mixer and

measurement procedure using examples.

7.1  External Mixer OVEIVIEW.........ccuuveeeeiieeiiiiiieieea e 7-2
7.2 EXternal MIXEr .....cccoiiiiiiiiiiiiie e 7-3
7.3  Connecting External MiXer.............coeiieiiiiiiiiiiieneee s 7-6
7.4  Setting Band of External MiXer ........ccccccoevcvvvvvereeeiinnnnns 7-7
7.5 Setting External Mixer Bias.........cccccceeeiiiiiiiiieieieeeis 7-9
7.6  Setting Conversion Loss of External Mixer................. 7-10
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Chapter 7 External Mixer

7.1 External Mixer Overview

External Mixer function is MS2830A-044/045, MS2840A-044/046,
MS2850A dedicated function.
The frequency range of MS2830A-044/045, MS2840A-044/046, MS2850A
extends up to 325 GHz by using optional external mixer. MA2806A,
MA2808A, and MA2743C to 51C are products designed for exclusive use
with MS2830A , MS2840A, or MS2850A.

Table 7.1-1 External Mixer (High Performance Waveguide Mixer)

Model Name Frequency range Waveguide flange
MA2806A | High Performance Waveguide 50 to 75 GHz UG-385/U
Mixer (50 to 75 GHz)
MA2808A | High Performance Waveguide 60 to 90 GHz UG-387/U
Mixer (60 to 90 GHz)
To set parameters of High Performance Waveguide Mixer, use the
Spectrum Analyzer function of the mainframe.
For details, refer to Chapter 8 “External Mixer” in the
MS2830A/MS2840A/MS2850A Signal Analyzer Operation Manual
(Spectrum Analyzer Function Operation).
Table 7.1-2 External Mixer (Harmonic Mixer)

Model Name Frequency range Waveguide flange
MA2743C Harmonic Mixer 40 to 60 GHz MIL-DTL-3922/67D-007
MA2744C Harmonic Mixer 50 to 75 GHz MIL-DTL-3922/67D-008
MA2745C | Harmonic Mixer 60 to 90 GHz MIL-DTL-3922/67D-009
MA2746C Harmonic Mixer 75 to 110 GHz MIL-DTL-3922/67D-010
MA2747C Harmonic Mixer 90 to 140 GHz MIL-DTL-3922/67D-M08
MA2748C Harmonic Mixer 110 to 170 GHz MIL-DTL-3922/67D-M06
MA2749C Harmonic Mixer 140 to 220 GHz MIL-DTL-3922/67D-M05
MA2750C Harmonic Mixer 170 to 260 GHz MIL-DTL-3922/67D-M04
MA2751C Harmonic Mixer 220 to 325 GHz MIL-DTL-3922/67D-M03

You can also apply other external mixers from other suppliers to cover

frequency range up to 325 GHz.

Two-port mixer
5 GHz to 10 GHz
1875 MHz

Applicable mixer
Local frequency
IF frequency




7.2  External Mixer

7.2 External Mixer

Press (Frequency) in Page 1 of the main function menu, or press
to display the Frequency function menu.
Then press (more) to show the second page of the Frequency

function menu for External Mixer settings.

Table 7.2-1 Frequency function menu
Function Menu displa Function
keys play
Page 1 Frequency Press Frequency to display this menu.
F1 Center Sets the center frequency.
ente [[=" 2.2.1 “Setting center frequency”
Sets the start frequency.
F2 Start =" 2.2.3 “Setting start frequency”
F3 St Sets the stop frequency.
°p [ =" 2.2.4 “Setting stop frequency”
Sets the frequency span.
*1
F4 Span [[=" 2.2.2 “Setting frequency span”
p 1 Auto-tunes preselector. This function is available
F5 ome vetor with MS2830A-044/045 or MS2840A-044/046.
o Lune [[=" 6.7 “Setting Preselector”
o Sets the frequency switching speed.
F6 Switching Speed =" 2.2.6 “Switching speed”
Sets the step size for center, start and stop
F7 Step Size frequency.
[[=" 2.2.7 “Setting step size”
Selects frequency band mode (Spurious or Normal).
Frequency Band This function is available with
F8 Mode MS2830A-041/043/044/045 or
(Spurious/Normal) | MS2840A-041/044/046.
=" 2.2.5 “Setting frequency band”

*1: Maximum setting of Span is 510 MHz when High Performance

Waveguide Mixer is selected.

7
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Chapter 7 External Mixer

Table 7.2-1 Frequency function menu (Cont’d)

Function
keys

Menu display

Function

Page 2

Frequency

Press Frequency, and then press to display this
menu.

F1

External Mixer*?

(On/Off)

Turn on when using external mixer. This function is
available with MS2830A-044/045,
MS2840A-044/046, or MS2850A.

To set parameters of High Performance Waveguide
Mixer, use the Spectrum Analyzer function of the
mainframe.

[[=" Chapter 8 “External Mixer” in the
MS2830A/MS2840A/MS2850A Signal Analyzer
Operation Manual (Spectrum Analyzer Function

Operation)

F2

External Mixer
Band Select

Opens the Ext Band Select menu. This function is
available with MS2830A-044/045,
MS2840A-044/046, or MS2850A. This function is
available when External Mixer is turned On.

[[=" 7.4 “Setting Band of External Mixer”

F3

External Mixer Bias

Sets the External Mixer Bias. This function is
available with MS2830A-044/045,
MS2840A-044/046, or MS2850A. This function is not
available when High Performance Waveguide Mixer
is selected, or External Mixer is turned Off.

[[=~ 7.5 “Setting External Mixer Bias”

F4

External Mixer Loss

Sets the External Mixer Loss. This function is
available with MS2830A-044/045,
MS2840A-044/046, or MS2850A. This function is not
available when High Performance Waveguide Mixer
is selected, or External Mixer is turned Off.

[[=" 7.6 “Setting Conversion Loss of External Mixer”

F8

Micro Wave
Preselector Bypass
(On/Off)

Enables/Disables the Micro Wave Preselector
Bypass function. This function is available with
MS2830A-007/067/167, MS2840A-067/167, or
MS2850A. This function is not available when
External Mixer is turned On.
I[=" 1.3.13 “MS2830A-067/167”,
1.3.14 “MS2830A-007” in the MS2830A Signal
Analyzer Operation Manual (Mainframe Operation),
1.3.15 “MS2840A-067/167” in the MS2840A Signal
Analyzer Operation Manual (Mainframe Operation),
or 1.3.6 “MS2850A-067” in the MS2850A Signal
Analyzer Operation Manual (Mainframe Operation).




7.2 External Mixer

*2:

The following restrictions apply when External Mixer is On:

Spurious Emission measurement cannot be set to On.
Conversely, in Spurious Emission measurement mode, External

Mixer cannot be set to On.

Sweep Type Rule is fixed to Swept Only.

ATT cannot be used.

Preselector function menu becomes unavailable.
Pre-AMP is fixed to OFF.

Microwave Preselector Bypass cannot be set.

v
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Chapter 7 External Mixer

7.3 Connecting External Mixer

1. Fix the external mixer to the device under test.

2. Using the coaxial cable (commercially available), connect the
external mixer to the 1st Local Output on the front panel.

alg
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& O%r
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0ow

L=

000 0040

g00000000c
00000 ©
» 00000 CAUEE
1 goooe B00E
C‘I(
©

E

1st Local Output connector

<+——Coaxial cable

4——Ext mixer

I_I_I_|

DUT

Figure 7.3-1 External Mixer Connection
Notes:
e To connect an external mixer, choose a low insertion loss coaxial

cable especially in the range of local frequency from 5 to 10 GHz
and also at 1875 MHz IF frequency.

e Tighten the SMA connector by the regulation torque.




7.4  Setting Band of External Mixer

7.4

Setting Band of External Mixer

To set the band, perform the following key operation:
Press (=, (External Mixer Band Select) on Page 2 of the Frequency

function menu, and use the function keys to select the desired band.

Table 7.4-1 Ext Band Select function menu

7
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Fulpec;;on Menu display Function
R
Band v+ High Performance Waveguide Mixer Band VHP
F1 High Performance ..
50-75 GHz Mixing order (n) 8+
Bgnd E— High Performance Waveguide Mixer Band EHP
F2 High Performance Mixing order (n) 12—
60-90 GHz
= Band A+ Harmonic Mixer Band A+
26.5-40 GHz Mixing order (n) 4+
5 Band Q+ Harmonic Mixer Band Q+
33-50 GHz Mixing order (n) 5+
£6 Band U+ Harmonic Mixer Band U+
40-60 GHz Mixing order (n) 6+
£7 Band V+ Harmonic Mixer Band V+
50-75 GHz Mixing order (n) 8+
Fs Band E+ ngmonic Mixer Band E+
60-90 GHz Mixing order (n) 9+
Page2 | BxtBand scleer | et e e e
F1 Band W+ ngmonic Mixer Band W+
75-110 GHz Mixing order (n) 11+
F2 Band F+ ngmonic Mixer Band F+
90-140 GHz Mixing order (n) 14+
F3 Band D+ ngmonic Mixer Band D+
110-170 GHz Mixing order (n) 17+
F4 Band G+ ngmonic Mixer Band G+
140-220 GHz Mixing order (n) 22+
F5 Band Y+ ngmonic Mixer Band Y+
170-260 GHz Mixing order (n) 26+
F6 Band J+ ngmonic Mixer Band J+
220-325 GHz Mixing order (n) 33+

When selecting the Band V+ High Performance 50-75 GHz, the
MS2830A/MS2840A/MS2850A should be combined with the High
Performance Waveguide Mixer (50 to 75 GHz).

When selecting the Band E— High Performance 60-90 GHz, the
MS2830A/MS2840A/MS2850A should be combined with the High
Performance Waveguide Mixer (60 to 90 GHz).
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The below equation shows the measurable side band phase noise on the
selected band.

Sideband phase noise = —95 + 20 log (n) dBc, typical value

Measurement of Band F+ to J+ is made possible in conjunction with

other manufacture’s external mixer.

When using High Performance Waveguide Mixer, select the band by
using the Spectrum Analyzer function of the mainframe. For details,
refer to Chapter 8 “External Mixer” in the MS2830A/MS2840A/MS2850A
Signal Analyzer Operation Manual (Spectrum Analyzer Function
Operation).




7.5 Setting External Mixer Bias

7.5 Setting External Mixer Bias

Sets the External Mixer Bias.

Press (= (External Mixer Bias) on Page 2 of the Frequency function
menu, and use the numeric keypad or rotary knob to input so that the
received signal level becomes maximum. The displayed value indicates
the biased current (mA).

Setting range: 0.0 to 20.0 mA
Resolution: 0.1 mA

Notes:
e The conversion loss varies depending on the mixer bias.
e Adjust according to your external mixer.

e The External Mixer Bias is fixed to 0.0 mA when High
Performance Waveguide Mixer is used.

v
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Chapter 7 External Mixer

7.6 Setting Conversion Loss of External Mixer

To set the conversion loss of the external mixer, perform the following
operations:
Press (2 (External Mixer Loss) on Page 2 of the Frequency function

menu, and use rotary knob to input.

If correct level measurement is necessary, input the value which was

calibrated with power meter.

Setting range: 0.00 to 99.99 dB
Resolution: 0.01dB

By default, this unit is adjusted to display the level that is derived from
adding the input level of the IF frequency signal for CW (1875 MHz) to
the 1st Local Output connector and the external mixer's conversion loss

value.

When using High Performance Waveguide Mixer, set the conversion loss
of the external mixer using the Spectrum Analyzer function. For details,
refer to Chapter 8 “External Mixer” in the MS2830A/MS2840A/MS2850A
Signal Analyzer Operation Manual (Spectrum Analyzer Function
Operation).
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Appendix A Error Message

Table A-1 Error Messages

Message

Description

Out of range

The settable range is exceeded.

Not available if not Vector Signal Generator
option.

This operation is invalid when the vector signal
generator option is not installed.

Not available if Zone Width is same as Zoom
Width.

This operation is invalid when Zone Width is equal
to Zoom Width.

Not available in Marker Off.

This operation is invalid in the Marker Off state.

Not available in Marker 1 or 2 Off.

This operation is invalid when either Marker1 or
Marker2 is Off.

Not available in overlapping Marker 1 and
Marker 2.

This operation is invalid when Markerl and
Marker2 overlap.

Not available if not Nyquist or Root Nyquist
filter.

This operation is invalid when Nyquist filter or Root
Nyquist filter is not selected.

Not available in Lin Scale.

This operation is invalid when Scale Mode is set to
“Linear” (Lin scale).

Not available in Log Scale.

This operation is invalid when Scale Mode is set to
“Log” (Log scale).

Not available if not executing storage.

This operation is invalid when storage is not being
executed.

Not available in Trace Off.

This operation is invalid in the Trace Off state.

Not available in Free Run.

This operation is invalid in the Free Run state.

Not available in SG Marker Trigger.

This operation is invalid when SG Marker Trigger is
used.

Not available if not re-capture after changing
common parameter.

This operation is invalid when recapture is not
executed after common parameter change.

Not available over the maximum number of
characters.

This operation is invalid because the maximum
number of characters has been exceeded.

Not available if not Pre-Amplifier option.

This operation is invalid when Option
008/108/068/168/069/169 Pre-amplifier is not
installed.

Not available unless Main Trace is Power vs
Time.

This operation is invalid when the main trace is not
Power vs Time.

Not available unless Main Trace is Frequency
vs Time.

This operation is invalid when the main trace is not
Frequency vs Time.

Not available unless Main Trace is CCDF.

This operation is invalid when the main trace is not
CCDF.

Not available unless Main Trace is Spectrum
or Frequency vs Time.

This operation is invalid when the main trace is not
Spectrum or Frequency vs Time.

Not available unless Main Trace is Power vs
Time or Frequency vs Time.

This operation is invalid when the main trace is not
Power vs Time or Frequency vs Time.

Not available if Main Trace is CCDF or Phase
vs Time or No Trace.

This operation is invalid when the main trace is not
CCDF, Power vs Time or No Trace.

Not available if Main Trace is CCDF or
Spectrogram or No Trace.

This operation is invalid when the main trace is
CCDF, Spectrogram or No Trace.

Not available if Main Trace is CCDF or
Spectrogram or Phase vs Time or No Trace.

This operation is invalid when the main trace 1s
CCDF, Spectrogram, Phase vs Time or No Trace.
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Appendix A Error Message

Table A-1 Error Messages (Cont’d)

Message

Description

Not available if Main Trace is Spectrum.

This operation is invalid when the main trace is
Spectrum.

Not available if Main Trace is CCDF or No
Trace.

This operation is invalid when the main trace is
CCDF or No Trace.

Not available unless Main Trace is Spectrum
or CCDF.

This operation is invalid when the main trace 1s not
Spectrum or CCDF.

Not available unless Main Trace is Power vs
Time or CCDF.

This operation is invalid when the main trace is not
Power vs Time or CCDF.

Not available if Main Trace is Spectrum or
CCDF.

This operation is invalid when the main trace is
Spectrum or CCDF.

Not available unless Main Trace is Spectrum
or Power vs Time.

This operation is invalid when the main trace is not
Spectrum or Power vs Time.

Not available under the minimum displaying
frequency range.

This operation is invalid because the display
frequency range will exceed the lower limit value.

Not available in Storage Mode Off.

This operation is invalid when Storage Mode is Off.

Not available over the maximum displaying
time range.

This operation is invalid because the display
frequency range will exceed the upper limit value.

Not available in Center Frequency under
1kHz.

This operation is invalid because the center
frequency is less than 1 kHz.

Not available in Measure Method APD.

This operation is invalid when Measure Method is
set to APD.

Not available if not Storage Mode Off.

This operation is invalid when Storage Mode is not
set to Off.

Not available if not executing Single
measurement.

This operation is invalid when Single measurement
is not performed.

Not available during measurement.

This operation is invalid during measurement.

Not available in Frequency Span 1kHz.

This operation is invalid when Frequency Span is set
to 1 kHz.

Limited due to Capture Time.

The operation is limited due to Capture Time.

Not available if Zoom Width equals to
Frequency Span.

This operation is invalid when Zoom Width is equal
to Frequency Span.

Not available for invalid Digitizer parameter.

This operation is invalid because a digitize function
parameter has an error.

Not available if not input save file name.

This operation is invalid when save file name is not
input.

Not available in already saved the maximum
number of files in the selected device.

This operation is invalid when the number of files
already registered in the specified device has
reached the maximum.

Not available because model name is not
match.

This operation is invalid because the specified model
name does not match.

Not available because option configuration is
not match.

This operation is invalid because the option
configuration does not match.

Not available in Capture Time Manual.

This operation is invalid when Capture Time is set
to Manual.

Reached to the Zoom limit.

The limit of Zoom is reached.

Reached to the Zoom Out limit.

The limit of Zoom Out is reached.
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Appendix A Error Message

Table A-1 Error Messages (Cont’d)

Message

Description

Not available if not Pre-selector lower
frequency expansion option.

This operation is invalid when the preselector lower
frequency extension option is not installed.

Can not set under 4 dB with Step Key and
Encoder. Please Input with Numeric Key.

Use the numeric keypad when entering an
attenuator less than 4 dB.

Not available when Save Captured Data isn’t
executed.

This operation is invalid when Save Captured Data
1s not executed.

Unable to set when Analysis Start Time
reached its limit.

This operation is invalid when Analysis Start Time
is set to the maximum.

Unable to set when Analysis Time Length
reached its limit.

This operation is invalid when Analysis Time Length
is set to the maximum.

Invalid Button.

Invalid key operation.

Not available when Detection isn’t set to
Pos&Neg.

This operation is invalid when Detection is set to
other than Pos&Neg.

Standard Parameter isn’t found.

Standard parameter was not found.

Not available when Standard is set to OFF.

This operation is invalid when Standard is set to Off.

Not available when Capture Time is set to
Auto.

This operation is invalid when Capture Time is set
to Auto.

Search error.

Search error

Disk is full.

Free disk capacity is insufficient.

Media not found.

Media was not found.

File not found.

File was not found.

Read/Write error.

Read/Write failed.

Format error.

Media is not converted into a format.

File Open error.

File Open failed.

File Close error.

File Close failed.

Unable to set any Digitizer parameter while
waveform is read out.

It 1s unable to set any Digitizer parameter while
waveform is read out.

Hardware setting failure.

Hardware setting failed.

Signal not found.

No signal has been entered.

Not available in frequency band without the
Preselector pass frequency band.

It is not available while any band other than
Preselector pass frequency band is used.

Not available during Save Captured Data.

It is not available while executing Save Captured
Data.

Not available in ACP and Burst Average
Power Off.

It is not available when ACP and Burst Average
Power are set to Off.

Not available in ACP Off.

It 1s not available when ACP is set to Off.

Not available in Burst Average Power Off.

It is not available when Burst Average Power is set
to Off.

Not available in Standard Off.

It 1s not available when Standard is set to Off.

Not available when unsupported Standard
Parameter is selected.

Standard Parameter does not support the noise
canceling function.

Not available when Load Standard Parameter
isn’t executed.

It is necessary to execute Load Standard Parameter.

Not available while executing Noise
Measurement.

It cannot be changed or modified during noise
measurement.
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Appendix A Error Message

Table A-1 Error Messages (Cont’d)

Message

Description

Not available when ACP Reference is set to
Span Total.

It 1s not available when ACP Reference is set to
Span Total.

Not available when Freq. Span is 50 MHz or
more.

The setting is impossible when Freq. Span is 50
MHz or more.

Not available in Measure On.

The operation is invalid while Measure is set to On.

Not available in Zone Width Type Spot.

The operation is invalid while Zone Width Type 1is
set to Spot.

Not available when active marker is set to Off
or Fixed.

The operation is invalid while Active Marker is set to
Off or Fixed.

The active marker cannot be set.

Active marker cannot be set.

The target marker cannot be set.

Target marker cannot be set.

Unable to return to Spectrogram.

It is unable to return to Spectrogram.

Not available in Marker Type Spot.

This operation is invalid when Marker Type is set to
Spot.

Not available if Main Trace is CCDF or
Spectrogram.

This operation is invalid when the main trace is
CCDF or Spectrogram.

Not available if Main Trace is No Trace.

This operation is invalid when the main trace is No
Trace.

Not available if Main Trace is Spectrum or
Spectrogram or No Trace.

This operation is invalid when the main trace is
Spectrum or Spectrogram or No Trace.

Not available when Analysis Start Time is set
to 0 s, Analysis Time Length is set to 0 s, and
Capture Time is set to Auto.

This operation is invalid when Analysis Start Time
is 0 s, Analysis Time Length is 0 s, and Capture
Time is Auto.

Not available if Main Trace is Spectrogram or
No Trace.

This operation is invalid when the main trace is
Spectrogram or No Trace.

Not Available in "Application Name"
Application.

This operation is invalid when Application is
"Application Name" status.

Unsupported SpanFrequency.

The frequency span is not supported.

Unsupported SamplingClock.

The sampling rate is not supported.

Not available while executing replay function.

This operation is invalid while the Replay function is
being executed.

Only available while replaying.

This operation is invalid unless the Replay function
is executed.

DGZ file error.

Loading an IQ data file has failed.

Selected item is empty.

There is no selectable file in this folder.

Unable to set Standard Parameter with
different span while replaying.

Standard Parameter with a different span cannot be
set while the Replay function is being executed.




Appendix A Error Message

Table A-1 Error Messages (Cont’d)

Message

Description

Unable to set this Standard Parameter while
replaying.

This standard parameter cannot be set while the
Replay function is being executed.

Unable to set this Standard Parameter since
Capture Time Length is short.

This Standard Parameter cannot be set since
Capture Time Length is not sufficient.

Shortage of data samples in IQ data file.

Analysis cannot be performed because the number of
data samples of the IQ data file is less than the
minimum number of data samples required for
analysis.

Not available if Capture Time Length equals
to zero.

This operation is invalid when Capture Time Length
is 0.

Not available if Analysis Time Length equals
to zero.

This operation is invalid when Analysis Time Length
is 0.

Not available if Time Range is set to Full or
Analysis Time.

This operation is invalid when Time Range is Full or
Analysis Time.

Unable to set when Time Length reached its
limit.

This operation is invalid when Time Length is set to
the maximum.

Unable to set when Start Time reached its
limit.

This operation is invalid when Start Time is set to
the maximum.

Not available if Sub Trace 1s Off.

This operation is invalid when the sub trace is set to
Off.

Not available unless Sub Trace is Off.

This operation is invalid unless the sub trace is set

to Off.

Not available if Sub Trace is Spectrogram.

This operation is invalid when the sub trace is set to
Spectrogram.

Not available unless Sub Trace is
Spectrogram.

This operation is invalid unless the sub trace is set
to Spectrogram.

Unable to set when Analysis Time Length
(Sub Trace) reached its limit.

This operation is invalid when Analysis Time Length
(Sub Trace) is set to the maximum.

Unable to set when Analysis Start Time (Sub
Trace) reached its limit.

This operation is invalid when Analysis Start Time
(Sub Trace) is set to the maximum.

Not available in APD method.

This operation is invalid when Measure Method 1s
APD.

Not available when Trigger Source is set to
Video.

The operation is invalid when Trigger Source is set
to Video.

Not available when CCDF Meas Mode is set to
Time.

This operation is invalid when CCDF Meas Mode is
set to Time.

Not available when Gate Mode is set to Off.

This operation is invalid when the gate mode is set

to Off.

Cannot set all Ranges to Off at the same time.

This operation cannot set all ranges to Off at the
same time.

Not available if Phase Mode is wrap.

This operation is invalid when the phase mode is set
to wrap.

Invalid character.
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Appendix A Error Message

Table A-1 Error Messages (Cont’d)

Message

Description

Not available in External Mixer On.

The following restrictions will apply when External
Mixer is set to On.

e Spurious Emission measurement cannot be set to

On.
e Sweep Type Rule is fixed to Swept Only.
e ATT cannot be set. (fixed to 60 dB.)
¢ Preselector function menu becomes unavailable.
e Pre-AMP is fixed to OFF.
e Microwave Preselector Bypass cannot be set.

Not available in External Mixer off.

External Mixer Band Select, External Mixer Bias,

Conversion Loss cannot be set with External Mixer
set to Off.

Not available in High Performance Waveguide
Mixer.

External Mixer Bias cannot be set when External
Mixer Band Select is VHP or EHP.

Not available in High Performance Waveguide
Mixer.
Please set in Spectrum Analyzer Application.

External Mixer Loss cannot be set when External
Mixer Band Select is VHP or EHP. Set it using the
Spectrum Analyzer Application.

Not available in Microwave Preselector Bypass

On.

Preselector Auto Tune cannot be executed when
Preselector Bypass is set to On.

Not available in frequency band without
Preselector pass band.

This operation is invalid in frequency band without
Preselector pass band.

Please Load Signal Generator.

To execute Playback, load the vector signal
generator application.

Not available in Center Frequency under 4.2
GHz.

This operation is invalid when the center frequency
is under 4.2 GHz.




Appendix B Default Value List

<Common parameters for all traces>

Frequency
Center Frequency

Frequency Span

Start Frequency

Stop Frequency

Step Size
Preselector Auto Tune
Frequency Band Mode

External Mixer
Band Select
Bias
Loss
Microwave Preselector Bypass

3.6 GHz

31.25 MHz
(MS2830A-005/105/007/009/109/
077/078,
MS2840A-005/105/009/109/
077/177/078/178,
MS2850A-032/033/133/034/134)

10 MHz
(MS2830A-006/106,
MS2840A-006/106)

3.584375 GHz
(MS2830A-005/105/007/009/109/
077/078,
MS2840A-005/105/009/109/
077/177/078/178,
MS2850A-032/033/133/034/134)

3.595 GHz
(MS2830A-006/106,
MS2840A-006/106)

3.615625 GHz
(MS2830A-005/105/007/009/109/
077/078,
MS2840A-005/105/009/109/
077/177/078/178,
MS2850A-032/033/133/034/134)

3.605 GHz
(MS2830A-006/106,
MS2840A-006/106)

1 GHz

Off

Normal
(MS2830A-041/043/044/045,
MS2840A-041/044/046,
MS2850A-047/046)

Off

A+

0.0 mA

15.00 dB

On
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Appendix B Default Value List

Amplitude

Reference Level
Attenuator

Log Scale Unit

Scale

Log Scale Division
Log Scale Line
Reference Level Offset
Offset value

Pre-Amp

Trigger

Trace

Trigger Switch
Trigger Source
Trigger Slope
Trigger Level (Video)

0 dBm
Auto, 10 dB
dBm

Log
10dB/Div
10

Off

0dB

Off

Off

Video

Rise

—-40 dBm (Log)
60% (Lin)

Trigger Level (Wide IF Video) —20 dBm

Trigger Hold

Trigger Hold

Trigger Delay

Frame Sync Setup
Frame Trigger Period
Frame Sync Offset

Trace Mode

Measure

Standard

Capture

Capture Mode
Capture Time
Capture Time Length
Save Captured Data
Device
File Name
Time Range
Output Rate
Replay
Device
Application
Capture & Playback
Package
Pattern Name
Burst
Burst Off Threshold

Off
100 ps
Os
Off
10 ms
0s

Spectrum

Off

Continuous
Auto
Os

D
DigitizeYYYYMMDD_NNN
FULL

50 MHz

D
Signal Analyzer

Playback
DigitizeYYYYMMDD_NNN
On

—-40 dB




Appendix B Default Value List

Minimum Burst Off Length Time Lengthx10

Ramp Off
Ramp Length Time LengthXx10
Accessory
Title On, “Signal Analyzer”
Reference Clock Factory-adjusted value
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Appendix B Default Value List

<Spectrum trace>

Analysis Time

Auto/Manual

Start Time

Time Length

Scale

Vertical
Log Scale Division
Lin Scale Division
Log Scale Line

Horizontal
Center
Width

Storage
Mode
Count
RBW
Time Detection
Measure
ACP
On/Off
ACP Reference
Offset Ch BW
Carrier BW
In Band Center
Carrier Spacing
Offset-1
Offset-2
Offset-3
In Band Filter Type
Offset Ch Filter Type

In Band Roll-off Factor

Auto
O0s
Os

10 dB/Div
10%/Div
10

3.6 GHz

31.25 MHz
(MS2830A-005/105/007/009/109/
077/078,
MS2840A-005/105/009/109/
077/177/078/178,
MS2850A-032/033/133/034/134)

10 MHz
(MS2830A-006/106,
MS2840A-006/106)

Off

10

Auto, 100 kHz
Average

Off

Both Sides of Carriers

3.84 MHz

3.84 MHz

3.6 GHz

5 MHz

On, 5 MHz

On, 10 MHz

Off, 15 MHz

Root Nyquist

Root Nyquist
0.22

Offset Ch Roll-off Factor 0.22

Noise Cancel
Result Type
Carrier Number

off
Offset
1




Appendix B Default Value List

Channel Power

OBW

Marker

On/Off
Channel Center
Channel Width
Filter Type
Roll-off Factor

On/Off
Method

N% of Ratio
XdB Value

Active Marker
Zone Center
Zone Width

Marker Mode
Marker Result
Marker List
Couple Zone

Spot Line

Relative to

Off

3.6 GHz

3.84 MHz
Root Nyquist
0.22

Off
N%
99%
25 dB

Markerl

3.6 GHz

3.125 MHz
(MS2830A-005/105/007/009/109/
077/078,
MS2840A-005/105/009/109/
077/177/078/178,
MS2850A-032/033/133/034/134)

996.1 kHz
(MS2830A-006/106,
MS2840A-006/106)

Normal

Integration

Off

On

On

Marker2 (Active Marker is 1)

Marker3 (Active Marker is 2)

Marker4 (Active Marker is 3)

Marker5 (Active Marker is 4)

Marker6 (Active Marker is 5)

Marker7 (Active Marker is 6)

Marker8 (Active Marker is 7)

Marker9 (Active Marker is 8)

Marker10 (Active Marker is 9)

Markerl (Active Marker is 10)
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Appendix B Default Value List

Signal Search
Resolution
Threshold
On/Off
Above/Below
Level
Search Peaks Number

1dB

Off
Above
-50 dBm
10




Appendix B Default Value List

<Power vs Time trace>

Analysis Time
Auto/Manual
Start
Length
Scale
Vertical
Log Scale Division
Lin Scale Division
Log Scale Line
Storage
Mode
Count
Filter
Type
Roll-off Factor
Band Width
Freq. Offset
View
Smoothing Time Length
Time Detection
Measure
Burst Average Power
On/Off
Noise Cancel
AM Depth
On/Off
Marker
Marker 1
Marker 2
Active Marker
Peak-Peak
Signal Search
Resolution

Threshold
On/Off
Above/Below
Level

Auto
O0s
100 ms

10 dB/Div
10%/Div
10

Off
10

Off
0.22

5 MHz
0 Hz

Off, 2 s

Average

Off
Off

Off

On,0s

On, 100 ms
1

Off

1 dB (Log)
1% (Lin)

Off
Above
-50 dBm
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Appendix B Default Value List

<Frequency vs Time trace>

Analysis Time
Auto/Manual
Start
Length
Scale
Vertical
Scale Unit
Width
Storage
Mode
Count
Filter
Auto/Manual
Filter Bandwidth

View
Smoothing Time Length
Time Detection
Marker
Marker 1
Marker 2
Active Marker
Peak-Peak
Detection Mode 1
Detection Mode 2
Signal Search

Resolution

Threshold
On/Off
Above/Below
Frequency

Measure

FM Deviation
On/Off

FM CW
FM CW

Auto
O0s
100 ms

Hz
Span/5

Off
10

Auto

10 MHz
(MS2830A-005/105/007/009/109/
077/078,
MS2840A-005/105/009/109/
077/177/078/178,
MS2850A-032/033/133/034/134)

3 MHz
(MS2830A-006/106,
MS2840A-006/106)

Off, 2 us
Pos&Neg

On,0s

On, 100 ms
1

Off

Pos

Pos

1 Hz
Off
Above
3.6 GHz

Off

Off




Appendix B Default Value List

< Phase vs Time trace>

Measurement Interval Auto

Meas Slope

Analysis Time
Auto/Manual
Start
Length
Scale
Vertical
Scale Division
Time Detection
Marker
Marker 1
Marker 2
Active Marker
Method
Phase Offset
Unwrap Phase
Phase Mode

Auto

Auto
0s
100 ms

36.00 deg/Div
Sample

On,0s
On, 100 ms
1

0.00 deg
Os

wrap
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Appendix B Default Value List

<CCDF trace>

Analysis Time

Scale

Auto/Manual
Start
Length
Gate Mode
Period
Range Setup
Edit Range Number 1
Range
Start Time
Stop Time
Edit Range Number 2
Range
Start Time
Stop Time
Edit Range Number 3
Range
Start Time
Stop Time

Horizontal

Storage

Filter

Reset Every Capture

Type
Band Width
Freq. Offset

Method

Measure Method
Threshold On/Off
Threshold

CCDF Meas Mode
Data Count

Marker

View

Marker

Marker Axis
Distribution Position
Probability Position

Gaussian Trace
Reference Trace

Auto
Os

100 ms
Off
100 ms

On
Os
100 ms

Off
O0s
100 ms

Off
Os
100 ms

20 dB

On

Off
5 MHz
0 Hz

CCDF

Off

-170 dBm
Time
10000000

On
Dist
10 dB
0.1%

Off
Off
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Appendix B Default Value List

<Spectrogram trace>

<No Trace trace>

Analysis Time

Auto/Manual Auto
Start O0s
Length 100 ms
Scale
Level Full Scale 100 dB
Storage
Mode Off
Count 10
RBW Auto, 100 kHz
Time Detection Positive
Marker
Active Marker 1
Marker On/Off On
Zone Center 3.6 GHz
Zone Width 3.125 MHz
1.000 MHz
Time 1 Analysis Start Time
Time 2 Analysis Start Time+
Analysis Time Length
Marker Type Zone
Couple Timel and 2 Off
Marker Result Peak (Accuracy)

Analysis Time
Auto/Manual
Start
Length

Auto
O0s
100 ms

B-11
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Appendix B Default Value List

<Sub Trace common parameter>

<Power vs Time sub trace>

<Spectrogram sub trace>

Trace Mode Off

Analysis Time
Auto/Manual
Start
Length
Scale
Level Full Scale
Time Detection

Analysis Time
Auto/Manual
Start
Length
Scale
Level Full Scale
RBW
Time Detection

Auto
Os
100 ms

100 dB
Average

Auto
Os
100 ms

100 dB
Auto, 100 kHz

Positive

B-12



Appendix C Standard Parameter List

The parameters set by the standard functions are listed below.

The standard functions can only be selected if
MS2830A-005/105/007/009/109, MS2840A-005/105/009/109 is installed,
or MS2850A.

C.l  ACP C-2
5G Pre-Standard ..........ccoocceveeiiicciiiieeeee e C-2
W-CDMA e C-8
Mobile WIMAX ..., C-11
LT E s C-13
DSRC .ot C-26
TD-SCDMA ... C-27
CDMA2000.......cctieeeiiiiee et e e e e saare e C-33
EV-DO ... C-34

C.2  Channel POWET .......ccuuivieeeiiieiee e C-35
W-CDMA e C-35
MODIIE WIMAX ...cii ettt e e e C-36
LT E s C-37
I I I 0 C-41
DSRC/TD-SCDMA .....ottiiiee e eeeanns C-45
XG-PHS....e e C-46
CDMAZ2000/EV-DO ...ueoiiieeieeiieiiieeeeeeeeeeeeeee e Cc-47
ISDB-TMM...eii s C-48

C.83  OBW s C-49
W-CDMA/Mobile WIMAX......cccooiiiiiiiiireeeeeeennn C-49
LT E s C-50
DSRCITD-SCDMA w.ovvesoeeeeeeeeeeee oo C-52 g
XG-PHS ..o C-53 g
CDMA2000/EV-DO ...ooveoeseeeeeeeeeee e C-54 =3
ISDB-TMM....eii e C-55

C.4 Burst Average POWET ..........uuuuevieeeeeeeereeeeeeeeenenenennnnnenns C-56 g
W-CDMA/Mobile WIMAX........cooviiiiiieee e C-56 g
LTE oot C-57 .
DSRC/TD-SCDMA ....oottiiie e eeeanns C-61 ?)
CDMA2000/EV-DO ......ooeeiiiiiieiiieee e C-62




Appendix C Standard Parameter List

C.1 ACP
5G Pre-Standard

Table C.1-1 Standard parameters for ACP function

Standard Parameter Name Setting
Frequency Span 510 MHz
RBW 300 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time O0s
Analysis Time Length 1 ms
Adjacent Channel Power On
ACP Reference Carrier Select
Carrier Number 1
Carrier BW 90 MHz
Carrier Spacing 99 MHz
In Band Center Center
Frequency

In Band Filter Type Root Nyquist
In Band Roll-off Factor 0.22
Offset — 1 On/Off On

5G Offset — 2 On/Off On

Pre-Standard Offset — 3 On/Off Off

(99 MHz 1 Offset Freq — 1 100 MHz

Carrier) Offset Freq — 2 200 MHz
Offset Freq — 3 300 MHz
Ch BW 90 MHz

Offset Ch Filter Type

Root Nyquist

Offset Ch Roll-off Factor

0.22

Noise Cancel Capture Time Auto
Storage Mode Off
Trigger Switch Off
ATTN Value 60
Smoothing Switch Off
Reference Level Offset Off
Scale Mode Log
Log Scale Unit dBm
ACP Cancel Factor 5000
ACP Lower Limit 100000
Noise Cancel Analysis Time 50 ms

Length




C1 ACP

Table C.1-1 Standard parameters for ACP function (Cont’d)

Standard Parameter Name Setting
Frequency Span 510 MHz
RBW 300 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time O0s
Analysis Time Length 1 ms
Adjacent Channel Power On
ACP Reference Carrier Select
Carrier Number 1
Carrier BW 90 MHz
Carrier Spacing 100 MHz
In Band Center Center
Frequency

In Band Filter Type Root Nyquist
In Band Roll-off Factor 0.22
Offset — 1 On/Off On

5G Offset — 2 On/Off On

Pre-Standard Offset — 3 On/Off Off

(100 MHz 1 Offset Freq—1 100 MHz

Carrier) Offset Freq — 2 200 MHz
Offset Freq — 3 300 MHz
Ch BW 90 MHz

Offset Ch Filter Type

Root Nyquist

Offset Ch Roll-off Factor

0.22
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Noise Cancel Capture Time Auto
Storage Mode Off
Trigger Switch Off
ATTN Value 60
Smoothing Switch Off
Reference Level Offset Off
Scale Mode Log
Log Scale Unit dBm
ACP Cancel Factor 5000
ACP Lower Limit 100000
Noise Cancel Analysis Time 50 ms

Length




Appendix C Standard Parameter List

Table C.1-1 Standard parameters for ACP function (Cont’d)

Standard Parameter Name Setting
Frequency Span 1 GHz
RBW 300 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time O0s
Analysis Time Length 10 ms
Adjacent Channel Power On
ACP Reference Both Sides of
&#xA;Carriers
Carrier Number 2
Carrier BW 90 MHz
Carrier Spacing 99 MHz
In Band Center Center
Frequency

In Band Filter Type Root Nyquist
In Band Roll-off Factor 0.22
Offset — 1 On/Off On

5G Offset — 2 On/Off On

Pre-Standard 170w 5 Onjofr Off

(99 MHZ 2 Offset Freq — 1 100 MHz

Carrier)
Offset Freq — 2 200 MHz
Offset Freq — 3 300 MHz
Ch BW 90 MHz

Offset Ch Filter Type

Root Nyquist

Offset Ch Roll-off Factor

0.22

Noise Cancel Capture Time Auto
Storage Mode Off
Trigger Switch Off
ATTN Value 60
Smoothing Switch Off
Reference Level Offset Off
Scale Mode Log
Log Scale Unit dBm
ACP Cancel Factor 5000
ACP Lower Limit 100000
Noise Cancel Analysis Time 50 ms

Length




C1 ACP

Table C.1-1 Standard parameters for ACP function (Cont’d)

Standard Parameter Name Setting
Frequency Span 1 GHz
RBW 300 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time O0s
Analysis Time Length 10 ms
Adjacent Channel Power On
ACP Reference Both Sides of
&#xA;Carriers
Carrier Number 2
Carrier BW 90 MHz
Carrier Spacing 100 MHz
In Band Center Center
Frequency

In Band Filter Type Root Nyquist
In Band Roll-off Factor 0.22
Offset — 1 On/Off On

5G Offset — 2 On/Off On

Pre-Standard 70w 5 OnjOfF Off

(100 .MHZ 2 Offset Freq — 1 100 MHz

Carrier)
Offset Freq — 2 200 MHz
Offset Freq — 3 300 MHz
Ch BW 90 MHz

Offset Ch Filter Type

Root Nyquist

Offset Ch Roll-off Factor

0.22
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Noise Cancel Capture Time Auto
Storage Mode Off
Trigger Switch Off
ATTN Value 60
Smoothing Switch Off
Reference Level Offset Off
Scale Mode Log
Log Scale Unit dBm
ACP Cancel Factor 5000
ACP Lower Limit 100000
Noise Cancel Analysis Time 50 ms

Length




Appendix C Standard Parameter List

Table C.1-1 Standard parameters for ACP function (Cont’d)

Standard Parameter Name Setting
Frequency Span 1 GHz
RBW 300 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time O0s
Analysis Time Length 1 ms
Adjacent Channel Power On
ACP Reference Carrier Select
Carrier Number 4
Carrier BW 90 MHz
Carrier Spacing 99 MHz
In Band Center Center
Frequency

In Band Filter Type Root Nyquist
In Band Roll-off Factor 0.22
Offset — 1 On/Off On

5G Offset — 2 On/Off On

Pre-Standard Offset — 3 On/Off Off

(99 MHz 4 Offset Freq — 1 100 MHz

Carrier) Offset Freq — 2 200 MHz
Offset Freq — 3 300 MHz
Ch BW 90 MHz

Offset Ch Filter Type

Root Nyquist

Offset Ch Roll-off Factor

0.22

Noise Cancel Capture Time Auto
Storage Mode Off
Trigger Switch Off
ATTN Value 60
Smoothing Switch Off
Reference Level Offset Off
Scale Mode Log
Log Scale Unit dBm
ACP Cancel Factor 5000
ACP Lower Limit 100000
Noise Cancel Analysis Time 50 ms

Length




C1 ACP

Table C.1-1 Standard parameters for ACP function (Cont’d)

Standard Parameter Name Setting
Frequency Span 1 GHz
RBW 300 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time O0s
Analysis Time Length 1 ms
Adjacent Channel Power On
ACP Reference Carrier Select
Carrier Number 4
Carrier BW 90 MHz
Carrier Spacing 100 MHz
In Band Center Center
Frequency

In Band Filter Type Root Nyquist
In Band Roll-off Factor 0.22
Offset — 1 On/Off On

5G Offset — 2 On/Off On

Pre-Standard Offset — 3 On/Off Off

(100 MHz 4 Offset Freq—1 100 MHz

Carrier) Offset Freq — 2 200 MHz
Offset Freq — 3 300 MHz
Ch BW 90 MHz

Offset Ch Filter Type

Root Nyquist

Offset Ch Roll-off Factor

0.22
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Noise Cancel Capture Time Auto
Storage Mode Off
Trigger Switch Off
ATTN Value 60
Smoothing Switch Off
Reference Level Offset Off
Scale Mode Log
Log Scale Unit dBm
ACP Cancel Factor 5000
ACP Lower Limit 100000
Noise Cancel Analysis Time 50 ms

Length




Appendix C Standard Parameter List

W-CDMA

Table C.1-1 Standard parameters for ACP function (Cont’'d)

Standard Parameter Name Setting
Frequency Span 25 MHz
RBW 30 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 10 ms
Adjacent Channel Power On
ACP Reference Carrier-1
Carrier Number 1
Carrier BW 3.84 MHz
Carrier Spacing 5 MHz

W-CDMA Uplink

In Band Center

Center Frequency

In Band Filter Type

Root Nyquist

In Band Roll-off Factor 0.22

Offset — 1 On/Off On

Offset — 2 On/Off On

Offset — 3 On/Off Off

Offset Freq — 1 5 MHz
Offset Freq — 2 10 MHz
Offset Freq — 3 15 MHz

Ch BW 3.84 MHz
Offset Ch Filter Type Root Nyquist
Offset Ch Roll-off Factor 0.22




C1 ACP

Table C.1-1 Standard parameters for ACP function (Cont’d)

Standard Parameter Name Setting
Frequency Span 25 MHz
RBW 30 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 10 ms
Adjacent Channel Power On
ACP Reference Carrier-1
Carrier Number 1
Carrier BW 3.84 MHz
W-CDMA Carrier Spacing 5 MHz
Downlink In Band Center Center Frequency

(Single Carrier)

In Band Filter Type

Root Nyquist

In Band Roll-off Factor 0.22

Offset — 1 On/Off On

Offset — 2 On/Off On

Offset — 3 On/Off Off

Offset Freq — 1 5 MHz
Offset Freq — 2 10 MHz
Offset Freq — 3 15 MHz

Ch BW 3.84 MHz
Offset Ch Filter Type Root Nyquist
Offset Ch Roll-off Factor 0.22
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Appendix C Standard Parameter List

Table C.1-1 Standard parameters for ACP function (Cont’d)

Standard Parameter Name Setting
Frequency Span 31.25 MHz
RBW 30 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 10 ms
Adjacent Channel Power On
ACP Reference Both Sides of
Carriers
Carrier Number 2
Carrier BW 3.84 MHz
W-CDMA Carrier Spacing 5 MHz
Downlink

(2 Carriers)

In Band Center

Center Frequency

In Band Filter Type

Root Nyquist

In Band Roll-off Factor 0.22

Offset — 1 On/Off On

Offset — 2 On/Off On

Offset — 3 On/Off Off

Offset Freq — 1 5 MHz
Offset Freq — 2 10 MHz
Offset Freq — 3 15 MHz

Ch BW 3.84 MHz
Offset Ch Filter Type Root Nyquist
Offset Ch Roll-off Factor 0.22

C-10




C1 ACP

Mobile WIMAX

Table C.1-1 Standard parameters for ACP function (Cont’'d)

Standard Parameter Name Setting

Frequency Span 31.25 MHz
RBW 30 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 5 ms
Adjacent Channel Power On
ACP Reference Carrier-1
Carrier Number 1

Mobile WiMAX Carrier BW 9.5 MHz

DL/UL Carrier Spacing 10 MHz

10 MHz BW In Band Center Center Frequency

In Band Filter Type

Rect

Offset — 1 On/Off On
Offset — 2 On/Off On
Offset — 3 On/Off Off
Offset Freq — 1 10 MHz
Offset Freq — 2 20 MHz
Offset Freq — 3 30 MHz
Ch BW 9.5 MHz
Offset Ch Filter Type Rect

C-11
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Appendix C Standard Parameter List

Table C.1-1 Standard parameters for ACP function (Cont’d)

Standard Parameter Name Setting

Frequency Span 25 MHz
RBW 30 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 5 ms
Adjacent Channel Power On
ACP Reference Carrier-1
Carrier Number 1

Mobile WiMAX Carrier BW 4.75 MHz

DL/UL Carrier Spacing 5 MHz

5 MHz BW In Band Center Center Frequency

In Band Filter Type

Rect

Offset — 1 On/Off On
Offset — 2 On/Off On

Offset — 3 On/Off Off
Offset Freq — 1 5 MHz
Offset Freq — 2 10 MHz
Offset Freq — 3 15 MHz
Ch BW 4.75 MHz
Offset Ch Filter Type Rect

C-12




C1 ACP

Table C.1-1 Standard parameters for ACP function (Cont’'d)

Standard Parameter Name Setting
Frequency Span 25 MHz
RBW 10 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 10 ms
Adjacent Channel Power On
ACP Reference Carrier Select
Carrier Number 1
Carrier BW 1.095 MHz (DL)
LTE 1.08 MHz (UL)
Uplink/Downlink | Carrier Spacing 1.4 MHz
1.4 MHz BW In Band Center Center Frequency
(UTRA 5 MHz) In Band Filter Type Rect

In Band Roll-off Factor

0.22 (Disabled)

Offset — 1 On/Off

On

Offset — 2 On/Off On

Offset — 3 On/Off Off

Offset Freq — 1 3.2 MHz
Offset Freq — 2 8.2 MHz
Offset Freq — 3 13.2 MHz
Ch BW 3.84 MHz
Offset Ch Filter Type Root Nyquist
Offset Ch Roll-off Factor 0.22

C-13
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Appendix C Standard Parameter List

Table C.1-1 Standard parameters for ACP function (Cont’d)

Standard Parameter Name Setting
Frequency Span 10 MHz
RBW 10 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 1 ms
Adjacent Channel Power On
ACP Reference Carrier Select
Carrier Number 1
Carrier BW 1.095 MHz (DL)
LTETDD 1.08 MHz (UL)
Ezlﬁlﬁ/?%whnk Carrier Spacing 1.4 MHz

(UTRA 1.6 MHz)

In Band Center

Center Frequency

In Band Filter Type

Rect

Offset — 1 On/Off On

Offset — 2 On/Off On

Offset — 3 On/Off Off

Offset Freq — 1 1.5 MHz
Offset Freq — 2 3.1 MHz
Offset Freq — 3 4.7 MHz

Ch BW 1.28 MHz
Offset Ch Filter Type Root Nyquist
Offset Ch Roll-off Factor 0.22

C-14




C1 ACP

Table C.1-1 Standard parameters for ACP function (Cont’d)

Standard Parameter Name Setting
Frequency Span 10 MHz
RBW 10 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 10 ms
Adjacent Channel Power On
ACP Reference Carrier Select
Carrier Number 1
Carrier BW 1.095 MHz (DL)
1.08 MHz (UL)
LTE ) Carrier Spacing 1.4 MHz
Hzlﬁll;/?%v\\;lhnk In Band Center Center Frequency

(E-UTRA 1.4 MHz)

In Band Filter Type

Rect

In Band Roll-off Factor

0.22 (Disabled)

Offset — 1 On/Off

On

Offset — 2 On/Off On
Offset — 3 On/Off Off
Offset Freq — 1 1.4 MHz
Offset Freq — 2 2.8 MHz
Offset Freq — 3 4.2 MHz

Ch BW

1.095 MHz (DL)
1.08 MHz (UL)

Offset Ch Filter Type

Rect

Offset Ch Roll-off Factor

0.22 (Disabled)
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Appendix C Standard Parameter List

Table C.1-1 Standard parameters for ACP function (Cont’d)

Standard Parameter Name Setting
Frequency Span 10 MHz
RBW 10 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 1 ms
Adjacent Channel Power On
ACP Reference Carrier Select
Carrier Number 1
Carrier BW 1.095 MHz (DL)
LTETDD 1.08 MHz (UL)
Ezlﬁlﬁ/?%whnk Carrier Spacing 1.4 MHz

(E-UTRA 1.4 MHz)

In Band Center

Center Frequency

In Band Filter Type

Rect

Offset — 1 On/Off On
Offset — 2 On/Off On
Offset — 3 On/Off Off
Offset Freq — 1 1.4 MHz
Offset Freq — 2 2.8 MHz
Offset Freq — 3 4.2 MHz

Ch BW

1.095 MHz (DL)
1.08 MHz (UL)

Offset Ch Filter Type

Rect

C-16




C1 ACP

Table C.1-1 Standard parameters for ACP function (Cont’d)

Standard Parameter Name Setting
Frequency Span 25 MHz
RBW 30 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 10 ms
Adjacent Channel Power On
ACP Reference Carrier Select
Carrier Number 1
Carrier BW 2.715 MHz (DL)
LTE 2.7 MHz (UL)
Uplink/Downlink | Carrier Spacing 3 MHz
3 MHz BW In Band Center Center Frequency
(UTRA 5 MHz)

In Band Filter Type

Rect

In Band Roll-off Factor

0.22 (Disabled)

Offset — 1 On/Off On

Offset — 2 On/Off On

Offset — 3 On/Off Off

Offset Freq — 1 4 MHz
Offset Freq — 2 9 MHz
Offset Freq — 3 14 MHz

Ch BW 3.84 MHz
Offset Ch Filter Type Root Nyquist
Offset Ch Roll-off Factor 0.22
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Appendix C Standard Parameter List

Table C.1-1 Standard parameters for ACP function (Cont’d)

Standard Parameter Name Setting
Frequency Span 10 MHz
RBW 30 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 1 ms
Adjacent Channel Power On
ACP Reference Carrier Select
Carrier Number 1
Carrier BW 2.715 MHz (DL)
LTETDD 2.7 MHz (UL)
gﬁ/}lﬁﬂz{/gngnhnk Carrier Spacing 3 MHz

(UTRA 1.6MHz)

In Band Center

Center Frequency

In Band Filter Type

Rect

Offset — 1 On/Off On

Offset — 2 On/Off On

Offset — 3 On/Off Off

Offset Freq — 1 2.3 MHz
Offset Freq — 2 3.9 MHz
Offset Freq — 3 5.5 MHz

Ch BW 1.28 MHz
Offset Ch Filter Type Root Nyquist
Offset Ch Roll-off Factor 0.22

C-18




C1 ACP

Table C.1-1 Standard parameters for ACP function (Cont’d)

Standard Parameter Name Setting
Frequency Span 25 MHz
RBW 30 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 10 ms
Adjacent Channel Power On
ACP Reference Carrier Select
Carrier Number 1
Carrier BW 2.715 MHz (DL)
2.7 MHz (UL)
LTE ) Carrier Spacing 3 MHz
gi/}lglz{/g\?vwnhnk In Band Center Center Frequency

(E-UTRA 3 MHz)

In Band Filter Type

Rect

In Band Roll-off Factor

0.22 (Disabled)

Offset — 1 On/Off

On

Offset — 2 On/Off On

Offset — 3 On/Off Off

Offset Freq — 1 3 MHz

Offset Freq — 2 6 MHz

Offset Freq — 3 9 MHz

Ch BW 2.715 MHz (DL)
2.7 MHz (UL)

Offset Ch Filter Type Rect

Offset Ch Roll-off Factor

0.22 (Disabled)
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Appendix C Standard Parameter List

Table C.1-1 Standard parameters for ACP function (Cont’d)

Standard Parameter Name Setting
Frequency Span 25 MHz
RBW 30 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 1 ms
Adjacent Channel Power On
ACP Reference Carrier Select
Carrier Number 1
Carrier BW 2.715 MHz (DL)
LTETDD 2.7 MHz (UL)
gﬁ/}lﬁﬂz{/gngnhnk Carrier Spacing 3 MHz

(E-UTRA 3 MHz)

In Band Center

Center Frequency

In Band Filter Type

Rect

Offset — 1 On/Off On

Offset — 2 On/Off On

Offset — 3 On/Off Off

Offset Freq — 1 3 MHz

Offset Freq — 2 6 MHz

Offset Freq — 3 9 MHz

Ch BW 2.715 MHz (DL)
2.7 MHz (UL)

Offset Ch Filter Type Rect
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C1 ACP

Table C.1-1 Standard parameters for ACP function (Cont’d)

Standard Parameter Name Setting
Frequency Span 25 MHz
RBW 30 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 10 ms
Adjacent Channel Power On
ACP Reference Carrier Select
Carrier Number 1
Carrier BW 4.515 MHz (DL)
LTE Uplink/ 4.5 MHz (UL)
Downlink Carrier Spacing 5 MHz
5 MHz BW In Band Center Center Frequency
(UTRA 5 MHz)

In Band Filter Type

Rect

In Band Roll-off Factor

0.22 (Disabled)

Offset — 1 On/Off On

Offset — 2 On/Off On

Offset — 3 On/Off Off

Offset Freq — 1 5 MHz
Offset Freq — 2 10 MHz
Offset Freq — 3 15 MHz

Ch BW 3.84 MHz
Offset Ch Filter Type Root Nyquist
Offset Ch Roll-off Factor 0.22
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Appendix C Standard Parameter List

Table C.1-1 Standard parameters for ACP function (Cont’d)

Standard Parameter Name Setting
Frequency Span 25 MHz
RBW 30 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 1 ms
Adjacent Channel Power On
ACP Reference Carrier Select
Carrier Number 1
Carrier BW 4.515 MHz (DL)
LTETDD 4.5 MHz (UL)
Eﬁ/}lﬁﬂz{/gngnhnk Carrier Spacing 5 MHz

(UTRA 1.6 MHz)

In Band Center

Center Frequency

In Band Filter Type

Rect

Offset — 1 On/Off On

Offset — 2 On/Off On

Offset — 3 On/Off Off

Offset Freq — 1 3.3 MHz
Offset Freq — 2 4.9 MHz
Offset Freq — 3 6.5 MHz

Ch BW 1.28 MHz
Offset Ch Filter Type Root Nyquist
Offset Ch Roll-off Factor 0.22
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C1

ACP

Table C.1-1 Standard parameters for ACP function (Cont’d)

Standard Parameter Name Setting
Frequency Span 25 MHz
RBW 30 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 1 ms
Adjacent Channel Power On
ACP Reference Carrier Select
Carrier Number 1
LTE TDD Carrier BW 4.515 MHz
Downlink Carrier Spacing 5 MHz
5 MHz BW In Band Center Center Frequency
(UTRA 5 MHz) In Band Filter Type Rect
Offset — 1 On/Off On
Offset — 2 On/Off On
Offset — 3 On/Off Off
Offset Freq — 1 5 MHz
Offset Freq — 2 10 MHz
Offset Freq — 3 15 MHz
Ch BW 3.84 MHz

Offset Ch Filter Type

Root Nyquist

Offset Ch Roll-off Factor

0.22
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Appendix C Standard Parameter List

Table C.1-1 Standard parameters for ACP function (Cont’d)

Standard Parameter Name Setting
Frequency Span 25 MHz
RBW 30 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 10 ms
Adjacent Channel Power On
ACP Reference Carrier Select
Carrier Number 1
Carrier BW 4.515 MHz (DL)
4.5 MHz (UL)
LTE_] ) Carrier Spacing 5 MHz
gi/}lglz{/g\?vwnhnk In Band Center Center Frequency

(E-UTRA 5 MHz)

In Band Filter Type

Rect

In Band Roll-off Factor

0.22 (Disabled)

Offset — 1 On/Off

On

Offset — 2 On/Off On

Offset — 3 On/Off Off

Offset Freq — 1 5 MHz

Offset Freq — 2 10 MHz

Offset Freq — 3 15 MHz

Ch BW 4.515 MHz (DL)
4.5 MHz (UL)

Offset Ch Filter Type Rect

Offset Ch Roll-off Factor

0.22 (Disabled)
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C1 ACP

Table C.1-1 Standard parameters for ACP function (Cont’d)

Standard Parameter Name Setting
Frequency Span 25 MHz
RBW 30 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 1 ms
Adjacent Channel Power On
ACP Reference Carrier Select
Carrier Number 1
Carrier BW 4.515 MHz (DL)
LTETDD 4.5 MHz (UL)
Eﬁ/}lﬁﬂ;/]é\(})vwnhnk Carrier Spacing 5 MHz

(E-UTRA 5 MHz)

In Band Center

Center Frequency

In Band Filter Type

Rect

Offset — 1 On/Off On

Offset — 2 On/Off On

Offset — 3 On/Off Off

Offset Freq — 1 5 MHz

Offset Freq — 2 10 MHz

Offset Freq — 3 15 MHz

Ch BW 4.515 MHz (DL)
4.5 MHz (UL)

Offset Ch Filter Type Rect
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Appendix C Standard Parameter List

DSRC

Table C.1-1 Standard parameters for ACP function (Cont’'d)

Standard Parameter Name Setting
Frequency Span 25 MHz
RBW 30 kHz
Time Detection Positive
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 7.032 ms
Adjacent Channel Power On
ACP Reference Carrier Select
Carrier Number 1
Carrier BW 4.4 MHz
Carrier Spacing 5 MHz
DSRC In Band Center Center Frequency
n/4DQPSK/ASK
In Band Filter Type Rect
In Band Roll Off Ratio 0.22
Offset — 1 On/Off On
Offset — 2 On/Off On
Offset — 3 On/Off Off
Offset Freq — 1 5 MHz
Offset Freq — 2 10 MHz
Offset Freq — 3 15 MHz
Ch BW 4.4 MHz
Offset Ch Filter Type Rect
Offset Roll Off Ratio 0.22
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C1 ACP

TD-SCDMA

Table C.1-1 Standard parameters for ACP function (Cont’'d)

Standard Parameter Name Setting
Frequency Span 10 MHz
RBW 30 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Adjacent Channel Power On
ACP Reference Carrier Select
Carrier Number 1
Carrier BW 1.28 MHz
Carrier Spacing 1.6 MHz

T]()D-asr(silzllrv[A In Band Center Center Frequency

In Band Filter Type

Rect

Offset — 1 On/Off On

Offset — 2 On/Off On

Offset — 3 On/Off Off

Offset Freq — 1 1.6 MHz
Offset Freq — 2 3.2 MHz
Offset Freq — 3 4.8 MHz

Ch BW 1.28 MHz
Offset Ch Filter Type Root Nyquist
Offset Roll Off Ratio 0.22
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Appendix C Standard Parameter List

Table C.1-1 Standard parameters for ACP function (Cont’d)

Standard Parameter Name Setting
Frequency Span 10 MHz
RBW 30 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Adjacent Channel Power On
ACP Reference Carrier Select
Carrier Number 2
Carrier BW 1.28 MHz
Carrier Spacing 1.6 MHz
TD_SC.DMA In Band Center Center Frequency
2 Carrier

In Band Filter Type Rect

Offset — 1 On/Off On

Offset — 2 On/Off On

Offset — 3 On/Off Off

Offset Freq — 1 1.6 MHz
Offset Freq — 2 3.2 MHz
Offset Freq — 3 4.8 MHz

Ch BW 1.28 MHz
Offset Ch Filter Type Root Nyquist
Offset Roll Off Ratio 0.22

C-28




C1 ACP

Table C.1-1 Standard parameters for ACP function (Cont’d)

Standard Parameter Name Setting
Frequency Span 25 MHz
RBW 30 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Adjacent Channel Power On
ACP Reference Carrier Select
Carrier Number 3
Carrier BW 1.28 MHz
Carrier Spacing 1.6 MHz
TD_SC.DMA In Band Center Center Frequency
3 Carrier

In Band Filter Type

Rect

Offset — 1 On/Off On

Offset — 2 On/Off On

Offset — 3 On/Off Off

Offset Freq — 1 1.6 MHz
Offset Freq — 2 3.2 MHz
Offset Freq — 3 4.8 MHz

Ch BW 1.28 MHz
Offset Ch Filter Type Root Nyquist
Offset Roll Off Ratio 0.22
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Appendix C Standard Parameter List

Table C.1-1 Standard parameters for ACP function (Cont’d)

Standard Parameter Name Setting
Frequency Span 25 MHz
RBW 30 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Adjacent Channel Power On
ACP Reference Carrier Select
Carrier Number 4
Carrier BW 1.28 MHz
Carrier Spacing 1.6 MHz
TD_SC.DMA In Band Center Center Frequency
4 Carrier

In Band Filter Type Rect

Offset — 1 On/Off On

Offset — 2 On/Off On

Offset — 3 On/Off Off

Offset Freq — 1 1.6 MHz
Offset Freq — 2 3.2 MHz
Offset Freq — 3 4.8 MHz

Ch BW 1.28 MHz
Offset Ch Filter Type Root Nyquist
Offset Roll Off Ratio 0.22

C-30




C1 ACP

Table C.1-1 Standard parameters for ACP function (Cont’d)

Standard Parameter Name Setting
Frequency Span 25 MHz
RBW 30 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Adjacent Channel Power On
ACP Reference Carrier Select
Carrier Number 5
Carrier BW 1.28 MHz
Carrier Spacing 1.6 MHz
TD_SC.DMA In Band Center Center Frequency
5 Carrier

In Band Filter Type

Rect

Offset — 1 On/Off On

Offset — 2 On/Off On

Offset — 3 On/Off Off

Offset Freq — 1 1.6 MHz
Offset Freq — 2 3.2 MHz
Offset Freq — 3 4.8 MHz

Ch BW 1.28 MHz
Offset Ch Filter Type Root Nyquist
Offset Roll Off Ratio 0.22
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Appendix C Standard Parameter List

Table C.1-1 Standard parameters for ACP function (Cont’d)

Standard Parameter Name Setting
Frequency Span 25 MHz
RBW 30 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Adjacent Channel Power On
ACP Reference Carrier Select
Carrier Number 6
Carrier BW 1.28 MHz
Carrier Spacing 1.6 MHz
TD_SC.DMA In Band Center Center Frequency
6 Carrier

In Band Filter Type Rect

Offset — 1 On/Off On

Offset — 2 On/Off On

Offset — 3 On/Off Off

Offset Freq — 1 1.6 MHz
Offset Freq — 2 3.2 MHz
Offset Freq — 3 4.8 MHz

Ch BW 1.28 MHz
Offset Ch Filter Type Root Nyquist
Offset Roll Off Ratio 0.22
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C1 ACP

CDMAZ2000
Table C.1-1 Standard parameters for ACP function (Cont’'d)
Standard Parameter Name Setting
Frequency Span 5 MHz
RBW 30 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 1.25 ms
Adjacent Channel Power On
ACP Reference Carrier-1
Carrier Number 1
CDMA2000 Carr%er BW - 1.23 MHz
. Carrier Spacing 1.25 MHz
Forward Link

In Band Center

Center Frequency

In Band Filter Type

Rect

Offset — 1 On/Off On

Offset — 2 On/Off On

Offset — 3 On/Off Off

Offset Freq — 1 765 kHz
Offset Freq — 2 1.995 MHz
Offset Freq — 3 4 MHz

Ch BW 30 kHz
Offset Ch Filter Type Rect
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Appendix C Standard Parameter List

EV-DO

Table C.1-1 Standard parameters for ACP function (Cont’'d)

Standard Parameter Name Setting
Frequency Span 5 MHz
RBW 30 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 1.666667 ms
Adjacent Channel Power On
ACP Reference Carrier-1
Carrier Number 1

Forward Link

In Band Center

Center Frequency

In Band Filter Type

Rect

Offset — 1 On/Off On

Offset — 2 On/Off On

Offset — 3 On/Off Off

Offset Freq — 1 765 kHz
Offset Freq — 2 1.995 MHz
Offset Freq — 3 4 MHz

Ch BW 30 kHz
Offset Ch Filter Type Rect
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C.2 Channel Power

C.2 Channel Power

W-CDMA

Table C.2-1 Standard parameters for channel power function

Standard Parameter Name Setting

Frequency Span 10 MHz
RBW Auto
Time Detection Average
Capture Time Auto

W_QDMA . Analysis Start Time 0s

Uplink/Downlink —

(Mean Power) Analysis Time Length 10 ms
Channel Power On

Channel Center

Center Frequency

Channel Width 5 MHz
Filter Type Rect
Frequency Span 10 MHz
RBW Auto
Time Detection Average
Capture Time Auto
W-CDMA Analysis Start Time 0s
Uplink/Downlink Analysis Time Length 10 ms
(RRC Filtered Power) | Channel Power On
Channel Center Center Frequency
Channel Width 3.84 MHz
Filter Type Root Nyquist
Filter Roll-off Factor 0.22
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Appendix C Standard Parameter List

Mobile WIMAX
Table C.2-1 Standard parameters for channel power function (Cont’d)
Standard Parameter Name Setting
Frequency Span 31.25 MHz
RBW Auto
Time Detection Average
) ) Capture Time Auto
1]\)/15]/0{1}5 WIMAX Analys%s S1.:art Time 0s
10 MHz BW Analysis Time Length 5 ms
Channel Power On
Channel Center Center Frequency
Channel Width 10 MHz
Filter Type Rect
Frequency Span 10 MHz
RBW Auto
Time Detection Average
) ) Capture Time Auto
11\)/15/%15 WiMAX Analys%s S1.:art Time 0s
5 MHz BW Analysis Time Length 5 ms
Channel Power On
Channel Center Center Frequency
Channel Width 5 MHz
Filter Type Rect
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C.2 Channel Power

LTE

Table C.2-1 Standard parameters for channel power function (Cont’d)

Standard Parameter Name Setting
Frequency Span 5 MHz
RBW Auto
Time Detection Average
LTE Capture Time Auto
Uplink/Downlink | Analysis Start Time 0s
Mean Power Analysis Time Length 10 ms
1.4 MHz BW Channel Power On
Channel Center Center Frequency
Channel Width 1.4 MHz
Filter Type Rect
Frequency Span 10 MHz
RBW Auto
Time Detection Average
LTE Capture Time Auto
Uplink/Downlink | Analysis Start Time Os
Mean Power Analysis Time Length 10 ms
3 MHz BW Channel Power On
Channel Center Center Frequency
Channel Width 3 MHz
Filter Type Rect
Frequency Span 10 MHz
RBW Auto
Time Detection Average
LTE Capture Time Auto
Uplink/Downlink | Analysis Start Time 0s
Mean Power Analysis Time Length 10 ms
5 MHz BW Channel Power On

Channel Center

Center Frequency

Channel Width

5 MHz

Filter Type

Rect
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Appendix C Standard Parameter List

Table C.2-1 Standard parameters for channel power function (Cont’d)

Standard Parameter Name Setting
Frequency Span 25 MHz
RBW Auto
Time Detection Average
LTE Capture Time Auto
Uplink/Downlink | Analysis Start Time 0s
Mean Power Analysis Time Length 10 ms
10 MHz BW Channel Power On
Channel Center Center Frequency
Channel Width 10 MHz
Filter Type Rect
Frequency Span 31.25 MHz
RBW Auto
Time Detection Average
LTE Capture Time Auto
Uplink/Downlink | Analysis Start Time 0s
Mean Power Analysis Time Length 10 ms
15 MHz BW Channel Power On
Channel Center Center Frequency
Channel Width 15 MHz
Filter Type Rect
Frequency Span 31.25 MHz
RBW Auto
Time Detection Average
LTE Capture Time Auto
Uplink/Downlink | Analysis Start Time 0s
Mean Power Analysis Time Length 10 ms
20 MHz BW Channel Power On
Channel Center Center Frequency
Channel Width 20 MHz
Filter Type Rect
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C.2 Channel Power

Table C.2-1 Standard parameters for channel power function (Cont’d)

Standard Parameter Name Setting
Frequency Span 5 MHz
RBW Auto
Time Detection Average
Capture Time Auto
LTE Uplink/ Analysis Start Time 0s
]Igﬁzzl;iléllliower Analysis Time Length 10 ms
1.4 MHz BW Channel Power On
Channel Center Center Frequency
Channel Width 1.095 MHz (DL)
1.08 MHz (UL)
Filter Type Rect
Frequency Span 10 MHz
RBW Auto
Time Detection Average
Capture Time Auto
LTE ] Analysis Start Time 0s
J[?‘erl)ig;l;/i]);;vv\?elink Analysis Time Length 10 ms
3 MHz BW Channel Power On
Channel Center Center Frequency
Channel Width 2.715 MHz (DL)
2.7 MHz (UL)
Filter Type Rect
Frequency Span 10 MHz
RBW Auto
Time Detection Average
Capture Time Auto
LTE . Analysis Start Time 0s
gill)iler;lei/iDlgc‘)}Zz\rzii‘nk Analysis Time Length 10 ms
5 MHz BW Channel Power On

Channel Center

Center Frequency

Channel Width 4.515 MHz (DL)
4.5 MHz (UL)
Filter Type Rect
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Appendix C Standard Parameter List

Table C.2-1 Standard parameters for channel power function (Cont’d)

Standard Parameter Name Setting
Frequency Span 25 MHz
RBW Auto
Time Detection Average
Capture Time Auto
LTE . Analysis Start Time 0s
gill)i;r;g(/i])lg;vv?;;nk Analysis Time Length 10 ms
10 MHz BW Channel Power On
Channel Center Center Frequency
Channel Width 9.015 MHz (DL)
9 MHz (UL)
Filter Type Rect
Frequency Span 31.25 MHz
RBW Auto
Time Detection Average
Capture Time Auto
LTE ] Analysis Start Time 0s
gffigl;g);;vv;gnk Analysis Time Length 10 ms
15 MHz BW Channel Power On
Channel Center Center Frequency
Channel Width 13.515 MHz (DL)
13.5 MHz (UL)
Filter Type Rect
Frequency Span 31.25 MHz
RBW Auto
Time Detection Average
Capture Time Auto
LTE . Analysis Start Time 0s
gffg;gg);xink Analysis Time Length 10 ms
20 MHz BW Channel Power On
Channel Center Center Frequency
Channel Width 18.015 MHz (DL)
18 MHz (UL)
Filter Type Rect
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C.2 Channel Power

LTE TDD

Table C.2-1 Standard parameters for channel power function (Cont’d)

Standard Parameter Name Setting
Frequency Span 5 MHz
RBW Auto
Time Detection Average
LTE TDD Capture Time Auto
Uplink/Downlink | Analysis Start Time 0s
Mean Power Analysis Time Length 1 ms
1.4 MHz BW Channel Power On
Channel Center Center Frequency
Channel Width 1.4 MHz
Filter Type Rect
Frequency Span 10 MHz
RBW Auto
Time Detection Average
LTE TDD Capture Time Auto
Uplink/Downlink | Analysis Start Time Os
Mean Power Analysis Time Length 1 ms
3 MHz BW Channel Power On
Channel Center Center Frequency
Channel Width 3 MHz
Filter Type Rect
Frequency Span 10 MHz
RBW Auto
Time Detection Average
LTE TDD Capture Time Auto
Uplink/Downlink | Analysis Start Time 0s
Mean Power Analysis Time Length 1 ms
5 MHz BW Channel Power On

Channel Center

Center Frequency

Channel Width

5 MHz

Filter Type

Rect
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Appendix C Standard Parameter List

Table C.2-1 Standard parameters for channel power function (Cont’d)

Standard Parameter Name Setting
Frequency Span 25 MHz
RBW Auto
Time Detection Average
LTE TDD Capture Time Auto
Uplink/Downlink | Analysis Start Time 0s
Mean Power Analysis Time Length 1 ms
10 MHz BW Channel Power On
Channel Center Center Frequency
Channel Width 10 MHz
Filter Type Rect
Frequency Span 31.25 MHz
RBW Auto
Time Detection Average
LTE TDD Capture Time Auto
Uplink/Downlink | Analysis Start Time 0s
Mean Power Analysis Time Length 1 ms
15 MHz BW Channel Power On
Channel Center Center Frequency
Channel Width 15 MHz
Filter Type Rect
Frequency Span 31.25 MHz
RBW Auto
Time Detection Average
LTE TDD Capture Time Auto
Uplink/Downlink | Analysis Start Time 0s
Mean Power Analysis Time Length 1 ms
20 MHz BW Channel Power On
Channel Center Center Frequency
Channel Width 20 MHz
Filter Type Rect
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C.2 Channel Power

Table C.2-1 Standard parameters for channel power function (Cont’d)

Standard Parameter Name Setting
Frequency Span 5 MHz
RBW Auto
Time Detection Average
Capture Time Auto
LTE TDD . Analysis Start Time 0s
gill)iler;lei/iDlgc‘)}Zz\rzii‘nk Analysis Time Length 1 ms
1.4 MHz BW Channel Power On
Channel Center Center Frequency
Channel Width 1.095 MHz (DL)
1.08 MHz (UL)
Filter Type Rect
Frequency Span 10 MHz
RBW Auto
Time Detection Average
Capture Time Auto
LTE TDD ] Analysis Start Time 0s
gﬁiggg);;vv?elink Analysis Time Length 1 ms
3 MHz BW Channel Power On
Channel Center Center Frequency
Channel Width 2.715 MHz (DL)
2.7 MHz (UL)
Filter Type Rect
Frequency Span 10 MHz
RBW Auto
Time Detection Average
Capture Time Auto
LTE TDD . Analysis Start Time 0s
gill)iler;lei/iDlgc‘)}Zz\rzii‘nk Analysis Time Length 1 ms
5 MHz BW Channel Power On

Channel Center

Center Frequency

Channel Width 4.515 MHz (DL)
4.5 MHz (UL)
Filter Type Rect
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Appendix C Standard Parameter List

Table C.2-1 Standard parameters for channel power function (Cont’d)

Standard Parameter Name Setting
Frequency Span 25 MHz
RBW Auto
Time Detection Average
Capture Time Auto
LTE TDD . Analysis Start Time 0s
gffg;gg);xink Analysis Time Length 1 ms
10 MHz BW Channel Power On
Channel Center Center Frequency
Channel Width 9.015 MHz (DL)
9 MHz (UL)
Filter Type Rect
Frequency Span 31.25 MHz
RBW Auto
Time Detection Average
Capture Time Auto
LTE TDD ] Analysis Start Time 0s
gffigl;g);;vv;ﬁnk Analysis Time Length 1 ms
15 MHz BW Channel Power On
Channel Center Center Frequency
Channel Width 13.515 MHz (DL)
13.5 MHz (UL)
Filter Type Rect
Frequency Span 31.25 MHz
RBW Auto
Time Detection Average
Capture Time Auto
LTE TDD . Analysis Start Time 0s
gffg;gg);xink Analysis Time Length 1 ms
20 MHz BW Channel Power On
Channel Center Center Frequency
Channel Width 18.015 MHz (DL)
18 MHz (UL)
Filter Type Rect
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C.2 Channel Power

DSRC/TD-SCDMA

Table C.2-1 Standard parameters for channel power function (Cont’d)

Standard Parameter Name Setting
Frequency Span 10 MHz
RBW Auto
Time Detection Average
Capture Time Auto
DSRC Analysis Start Time Os
n/4DQPSK Analysis Time Length 7.032 ms
Channel Power On
Channel Center Center Frequency
Channel Width 4.4 MHz
Filter Type Rect
Frequency Span 10 MHz
RBW Auto
Time Detection Positive
Capture Time Auto
DSRC Analysis Start Time 0s
ASK Analysis Time Length 7.032 ms
Channel Power On
Channel Center Center Frequency
Channel Width 4.4 MHz
Filter Type Rect
Frequency Span 5 MHz
RBW Auto
Time Detection Average
Capture Time Auto >
TD-SCDMA Analys%s St.:art Time 0s %
Analysis Time Length 662.5 us =
Channel Power On 3
Channel Center Center Frequency
Channel Width 1.6 MHz
Filter Type Rect
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Appendix C Standard Parameter List

XG-PHS

Table C.2-1 Standard parameters for channel power function (Cont’d)

Standard Parameter Name Setting

Frequency Span 25 MHz
RBW Auto
Time Detection Average
Capture Time Auto

XG-PHS Analysis Start Time 0s

Mean Power Analvsis Time L. n

10 MHz BW nalysis Time Lengt 500 ms
Channel Power On
Channel Center Center Frequency
Channel Width 10 MHz
Filter Type Rect
Frequency Span 31.25 MHz
RBW Auto
Time Detection Average
Capture Time Auto

XG-PHS Analysis Start Time 0s

Mean Power pa—

20 MHz BW Analysis Time Length 500 ms
Channel Power On

Channel Center

Center Frequency

Channel Width

20 MHz

Filter Type

Rect
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C.2 Channel Power

CDMAZ2000/EV-DO

Table C.2-1 Standard parameters for channel power function (Cont’d)

Standard Parameter Name Setting

Frequency Span 5 MHz
RBW Auto
Time Detection Average
Capture Time Auto

CDMA2000 Analysis Start Time 0s

Forward Link Analysis Time Length 1.25 ms
Channel Power On
Channel Center Center Frequency
Channel Width 1.23 MHz
Filter Type Rect
Frequency Span 5 MHz
RBW Auto
Time Detection Average
Capture Time Auto

EV-DO Analysis Start Time 0s

Forward Link Analysis Time Length 1.666667 ms
Channel Power On
Channel Center Center Frequency
Channel Width 1.23 MHz
Filter Type Rect
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Appendix C Standard Parameter List

ISDB-Tmm
Table C.2-1 Standard parameters for channel power function (Cont’d)
Standard Parameter Name Setting
Frequency Span 25 MHz
RBW 10 kHz
Time Detection Average
Capture Time Auto
ISDB-Tmm : :
14.9 MHz BW Analys%s S1.:art Time 0
Analysis Time Length 1 ms
(Mean Power)
Channel Power On
Channel Center Center Frequency
Channel Width 14.2 MHz
Filter Type Rect
Frequency Span 10 MHz
RBW 10 kHz
Time Detection Average
ISDB-Tmm Capture Time Auto
(ISDB-T) Analysis Start Time 0
5.6 MHz BW Analysis Time Length 1 ms
(Mean Power) Channel Power On
Channel Center Center Frequency
Channel Width 5.6 MHz
Filter Type Rect
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C3

OBW

C.3 OBW
W-CDMA/Mobile WiMAX

Table C.3-1 Standard parameters for OBW function
Standard Parameter Name Setting

Method N% of Power
N% Ratio 99.00%
Frequency Span 10 MHz

W-CDMA RBW 30 kHz

Uplink/Downlink Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 10 ms
Method N% of Power
N% Ratio 99.00%

Mobile WiMAX Frequency Span 31.25 MHz

DLoL RBW | 100 kHz

10 MHz BW Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 5 ms
Method N% of Power
N% Ratio 99.00%

Mobile WiMAX Frequency Span 10 MHz

DLoL RBW | 100 kHz

5 MHz BW Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 5 ms
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Appendix C Standard Parameter List

LTE

Table C.3-1 Standard parameters for OBW function (Cont'd)

Standard Parameter Name Setting
Method N% of Power
LTE N% Ratio 99.00%
Uplink/Downlink Frequency Span 5 MHz
1.4 MHz BandWidth | RBW 10 kHz
Time Detection Average
LTE TDD Capture Time Auto
Uplink/ Downlinlf Analysis Start Time 0s
1.4 MHz Bandwidth Analysis Time Length 10 ms (LTE)
1 ms (LTE TDD)
Method N% of Power
LTE N% Ratio 99.00%
Uplink/Downlink Frequency Span 10 MHz
3 MHz BandWidth RBW 30 kHz
Time Detection Average
LTE TDD Capture Time Auto
Uplink/ Downli.nk Analysis Start Time 0s
8 MHz Bandwidth Analysis Time Length 10 ms (LTE)
1 ms (LTE TDD)
Method N% of Power
LTE N% Ratio 99.00%
Uplink/Downlink Frequency Span 10 MHz
5 MHz BandWidth RBW 30 kHz
Time Detection Average
LTE TDD Capture Time Auto
Uplink/ Downlilnk Analysis Start Time 0s
5 MHz Bandwidth Analysis Time Length 10 ms (LTE)

1 ms (LTE TDD)

C-50




C.3 OBW

Table C.3-1 Standard parameters for OBW function (Cont'd)

Standard Parameter Name Setting
Method N% of Power
LTE N% Ratio 99.00%
Uplink/Downlink Frequency Span 25 MHz
10 MHz BandWidth | RBW 100 kHz
Time Detection Average
LTE TDD Capture Time Auto
Uplink/ Downligk Analysis Start Time 0s
10 MHz Bandwidth Analysis Time Length 10 ms (LTE)
1 ms (LTE TDD)
Method N% of Power
LTE N% Ratio 99.00%
Uplink/Downlink Frequency Span 31.25 MHz
15 MHz BandWidth | RBW 100 kHz
Time Detection Average
LTE TDD Capture Time Auto
Uplink/ Downlin.k Analysis Start Time 0s
15 MHz Bandwidth Analysis Time Length 10 ms (LTE)
1 ms (LTE TDD)
Method N% of Power
LTE N% Ratio 99.00%
Uplink/Downlink Frequency Span 31.25 MHz
20 MHz BandWidth | RBW 100 kHz
Time Detection Average
LTE TDD Capture Time Auto
Uplink/Downlink Analysis Start Time 0s
20 MHz Bandwidth Analysis Time Length 10 ms (LTE)
1 ms (LTE TDD)
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Appendix C Standard Parameter List

DSRC/TD-SCDMA
Table C.3-1 Standard parameters for OBW function (Cont’d)

Standard Parameter Name Setting

Method N% of Power
N% Ratio 99.00%
Frequency Span 10 MHz

DSRC RBW 30 kHz

n/4DQPSK/ASK | Time Detection Positive
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 7.032 ms
Method N% of Power
N% Ratio 99.00%
Frequency Span 5 MHz

TD-SCDMA RBW 30 kHz
Time Detection Average
Capture Time Auto
Analysis Start Time 0s
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C.3 OBW

XG-PHS

Table C.3-1 Standard parameters for OBW function (Cont’d)

Standard Parameter Name Setting

Method N% of Power
N% Ratio 99.00%
Frequency Span 25 MHz
RBW 100 kHz

XG-PHS Storage Mode Max Hold

10 MHz

Bandwidth Storage Count 10
Time Detection Positive
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 10 ms
Method N% of Power
N% Ratio 99.00%
Frequency Span 31.25 MHz
RBW 100 kHz

)2((?1\;11__1128 Storage Mode Max Hold

Bandwidth Storage Count 10
Time Detection Positive
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 10 ms

C-53

>
o
o
@
S
o
x

0 xtpusddy



Appendix C Standard Parameter List

CDMAZ2000/EV-DO
Table C.3-1 Standard parameters for OBW function (Cont’d)

Standard Parameter Name Setting
Method N% of Power
N% Ratio 99.00%
Frequency Span 5 MHz
CDMA2000 RBW 30 kHz
Forward Link Time Detection Positive
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 1.25 ms
Method N% of Power
N% Ratio 99.00%
Frequency Span 5 MHz
EV-DO RBW 30 kHz
Forward Link Time Detection Positive
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 1.666667 ms
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C.3 OBW

ISDB-Tmm
Table C.3-1 Standard parameters for OBW function (Cont’d)
Standard Parameter Name Setting
Method N% of Power
N% Ratio 99.00%
Frequency Span 25 MHz
ISDB-Tmm RBW 10 kHz
14.2 MHz BW Time Detection Average
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 1 ms
Method N% of Power
N% Ratio 99.00%
ISDB-Trmm Frequency Span 10 MHz
(ISDB-T) RBW : 10 ke
5.6 MHz BW Time Detef:tlon Average
Capture Time Auto
Analysis Start Time 0s
Analysis Time Length 1 ms
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Appendix C Standard Parameter List

C.4 Burst Average Power
W-CDMA/Mobile WiMAX

Table C.4-1 Standard parameters for Burst Average Power function

Standard Parameter Name Setting

Frequency Span 10 MHz
Time Detection Pos & Neg
Capture Time Auto

W-CDMA Analysis Start Time 0s

Uplink/Downlink Analysis Time Length 10 ms

(Mean Power) Filter Type Rect
Filter BW 5 MHz
Filter Freq Offset 0 Hz
Burst Average Power On
Frequency Span 10 MHz
Time Detection Pos & Neg
Capture Time Auto
Analysis Start Time 0s

W_QDMA . Analysis Time Length 10 ms

Uplink/Downlink - ;

(RRC Filtered Power) Filter Type Root Nyquist
Filter BW 3.84 MHz
Filter Freq Offset 0 Hz
Filter Roll-off Factor 0.22
Burst Average Power On
Frequency Span 31.25 MHz
Time Detection Average
Capture Time Auto

Mobile WiMAX Analysis Start Time Os

DL/UL Analysis Time Length 5 ms

10 MHz BW Filter Type Rect
Filter BW 10 MHz
Filter Freq Offset 0 Hz
Burst Average Power On
Frequency Span 10 MHz
Time Detection Average
Capture Time Auto

Mobile WiMAX Analysis Start Time Os

DL/UL Analysis Time Length 5 ms

5 MHz BW Filter Type Rect
Filter BW 5 MHz
Filter Freq Offset 0 Hz
Burst Average Power On
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C.4 Burst Average Power

LTE
Table C.4-1 Standard parameters for Burst Average Power function (Cont’d)
Standard Parameter Name Setting
Frequency Span 5 MHz
LTE Time Dotecti A
Uplink/Downlink 1me Jetection verage
Mean Power Capture Time Auto
1.4 MHz BW Analysis Start Time O0s
Analysis Time Length 10 ms
LTE TDD Filter Type Rect
Uplink/Downlink Filter BW 1.4 MHz
Mean Power :
1.4 MHz BW Filter Freq Offset 0 Hz
Burst Average Power On
Frequency Span 10 MHz
LTE Time Detocti A
Uplink/Downlink Hne erection vorage
Mean Power Capture Time Auto
3 MHz BW Analysis Start Time 0s
Analysis Time Length 10 ms
LTE TDD Filter Type Rect
Uplink/Downlink Filter BW 3 MHz
Mean Power :
3 MHz BW Filter Freq Offset 0 Hz
Burst Average Power On
Frequency Span 10 MHz
LTE Time Detecti A
Uplink/Downlink 1me Jetection yerage
Mean Power Capture Time Auto
5 MHz BW Analysis Start Time 0s
Analysis Time Length 10 ms
LTE TDD Filter Type Rect >
Uplink/Downlink Filter BW 5 MHz S
Mean Power . @
5 Mz BW Filter Freq Offset 0 Hz 5
Burst Average Power On X
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Appendix C Standard Parameter List

Table C.4-1 Standard parameters for Burst Average Power function (Cont’d)

Standard Parameter Name Setting

Frequency Span 25 MHz

LTE Time Detecti A

Uplink/Downlink 1me Jetection yerage

Mean Power Capture Time Auto

10 MHz BW Analysis Start Time 0s
Analysis Time Length 10 ms

LTE TDD Filter Type Rect

Uplink/Downlink Filter BW 10 MHz

Mean Power :

10 MHz BW Filter Freq Offset 0 Hz
Burst Average Power On

LTE Frequency Span 31.25 MHz

Uplink/Downlink Time Dete.ction Average

Mean Power Capture Time Auto

15 MHz BW Analysis Start Time O0s
Analysis Time Length 10 ms

LTE TDD Filter Type Rect

Uplink/Downlink Filter BW 15 MHz

Mean Power .

15 MHz BW Filter Freq Offset 0 Hz
Burst Average Power On

LTE Frequency Span 31.25 MHz

Uplink/Downlink Time Dete.ctlon Average

Mean Power Capture Time Auto

20 MHz BW Analysis Start Time O0s
Analysis Time Length 10 ms

LTE TDD Filter Type Rect

Uplink/Downlink Filter BW 920 MHz

Mean Power :

90 MHz BW Filter Freq Offset 0 Hz
Burst Average Power On
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C.4 Burst Average Power

Table C.4-1 Standard parameters for Burst Average Power function (Cont’d)

Standard Parameter Name Setting
Frequency Span 5 MHz
LTE Time Detection Average
Uphnk/ Downlink Capture Time Auto
fliti/i%dzfg)\;’vver Analysis Start Time O0s
’ Analysis Time Length 10 ms
LTE TDD F%lter Type Rect
Uplink/Downlink Filter BW 1.095 MHz (DL)
Filtered Power 1.08 MHz (UL)
1.4 MHz BW Filter Freq Offset 0 Hz
Burst Average Power On
Frequency Span 10 MHz
LTE Time Detection Average
Uplink/ Downlink Capture Time Auto
glﬁ;c[(gg(:};;\(])wer Analysis Start Time O0s
Analysis Time Length 10 ms
LTE TDD F%lter Type Rect
Uplink/Downlink Filter BW 2.715 MHz (DL)
Filtered Power 2.7 MHz (UL)
3 MHz BW Filter Freq Offset 0 Hz
Burst Average Power On
Frequency Span 10 MHz
LTE Time Detection Average
Uplink/ Downlink Capture Time Auto
?&;c{&ggc}g%)wer Analysis Start Time O0s
Analysis Time Length 10 ms
LTE TDD F%lter Type Rect
Uplink/Downlink Filter BW 4.515 MHz (DL)
Filtered Power 4.5 MHz (UL)
5 MHz BW Filter Freq Offset 0 Hz
Burst Average Power On
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Appendix C Standard Parameter List

Table C.4-1 Standard parameters for Burst Average Power function (Cont’d)

Standard Parameter Name Setting

Frequency Span 25 MHz
LTE Time Detection Average
Uphnk/ Downlink Capture Time Auto
11?(1)15\6/3[?(21 g%;z]ver Analysis Start Time O0s

Analysis Time Length 10 ms
LTE TDD F%lter Type Rect
Uplink/Downlink Filter BW 9.015 MHz (DL)
Filtered Power 9 MHz (UL)
10 MHz BW Filter Freq Offset 0 Hz

Burst Average Power On

Frequency Span 31.25 MHz
LTE Time Detection Average
Uplink/ Downlink Capture Time Auto
il_)lﬁlﬁj g%yer Analysis Start Time O0s

Analysis Time Length 10 ms
LTE TDD F%lter Type Rect
Uplink/Downlink Filter BW 13.515 MHz (DL)
Filtered Power 13.5 MHz (UL)
15 MHz BW Filter Freq Offset 0 Hz

Burst Average Power On

Frequency Span 31.25 MHz
LTE Time Detection Average
Uplink/ Downlink Capture Time Auto
]25‘(1)1‘;3[15(;1 g%yer Analysis Start Time O0s

Analysis Time Length 10 ms
LTE TDD F%lter Type Rect
Uplink/Downlink Filter BW 18.015 MHz (DL)
Filtered Power 18 MHz (UL)
20 MHz BW Filter Freq Offset 0 Hz

Burst Average Power On
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C.4 Burst Average Power

DSRC/TD-SCDMA

Table C.4-1 Standard parameters for Burst Average Power function (Cont’d)

Standard Parameter Name Setting

Frequency Span 10 MHz
Time Detection Average
Capture Time Auto
Analysis Start Time O0s

DSRC Analysis Time Length 782.00 ps
Filter Type Rect
Filter BW 4.4 MHz
Filter Freq Offset 0 Hz
Burst Average Power On
Frequency Span 5 MHz
Time Detection Average
Capture Time Auto
Analysis Start Time O0s

TD-SCDMA Analysis Time Length 5.00 ms
Filter Type Rect
Filter BW 1.6 MHz
Filter Freq Offset 0 Hz
Burst Average Power On
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Appendix C Standard Parameter List

CDMAZ2000/EV-DO

Table C.4-1 Standard parameters for Burst Average Power function (Cont’d)

Standard Parameter Name Setting

Frequency Span 5 MHz
Time Detection Average
Capture Time Auto

CDMA2000 Analysis Start Time O0s

Forward Link Analysis Time Length 1.25 ms
Filter Type Rect
Filter BW 1.5 MHz
Burst Average Power On
Frequency Span 5 MHz
Time Detection Average

EV-DO Capture Time Auto

. Analysis Start Time O0s
Forward Link ——
. Analysis Time Length 1.666667 ms

Active Slot -
Filter Type OFF
Burst Average Power On
Trigger Switch Off
Frequency Span 5 MHz
Time Detection Average
Capture Time Auto

EV-DO . -

. Analysis Start Time 326.334 ps

Forward Link Analysis Time Length 180.660

Idle Slot .na ysis Time Leng . us
Filter Type OFF
Burst Average Power On
Trigger Switch On
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Appendix D FFT and RBW

The Spectrum, Spectrogram trace of the Signal Analyzer performs

spectrum analysis via FFT processing.

Time-axis waveform
Window function

Windowed
time-axis
waveform

VAAAA//\V
\/\/\/\/

FFT
v

Windowing

Frequency-axis
waveform

LV

Figure D-1 Generating a spectrum waveform
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Figure D-1 shows an overview of spectrum waveform generation. In FFT

processing, part of a long signal is taken out for calculation. To suppress
occurrences of discontinuity at the links when signals taken out are
connected periodically, windowing is performed with a window function.
The Signal Analyzer function uses the Gauss window as a window
function.

{ xrpuaddy

Next, the length of the window function (Window Function Length) and
capture data length are described. Figure D-2 illustrates the relation
between capture data length and window function length. To display a
spectrum waveform with a given analysis time length, capture data
length with window function length added is required. Table D-2, Table
D-3, Table D-4, Table D-5, Table D-6, Table D-7 shows the relation
between window function length and RBW of the Spectrum, Spectrogram
trace.

D-1



Appendix D FFT and RBW

> Time

Capture data

Window Function Length

& N
< >

FFT

FFT

FFT

&
<

Analysis time length

Figure D-2 Capture data length and window function length

A value varies depending on the Marker Result settings.

Table D-1 Marker Result Settings

Integration Density Peak(Fast)

Peak(Accuracy)

[1]

[1] [2]

(3]




Appendix D FFT and RBW

Table D-2 RBW and window function length in Spectrum trace and [1]

RBW
1Hz 3 Hz 10 Hz 30 Hz 100 Hz | 300 Hz 1 kHz

Span
100/125 MHz*
50/62.5 MHz*
25/31.25 MHz* 524288 | 262144
10 MHz 262144 | 131072
5 MHz 524288 | 131072 | 65536
2.5 MHz 262144 | 65536 32768
1 MHz 524288 | 131072 | 32768 8192
500 kHz 524288 | 262144 | 65536 16384 4096
250 kHz 262144 | 131072 | 32768 8192 2048
100 kHz 524288 | 131072 | 32768 8192 4096 2048
50 kHz 524288 | 262144 | 65536 16384 4096 2048 2048
25 kHz 262144 | 131072 | 32768 8192 2048 2048 2048
10 kHz 131072 | 32768 8192 4096 2048 2048
5 kHz 65536 16384 4096 2048 2048
2.5 kHz 32768 8192 2048 2048 2048
1 kHz 16384 4096 2048 2048

25 MHz and 31.25 MHz can be set when
MS2830A-005/105/007/009/109, MS2840A-005/105/009/109 is
installed, or MS2850A.
50 MHz and 62.5 MHz can be set when MS2830A-077 or
MS2840A-077/177 is installed.

100 MHz and 125 MHz can be set when MS2830A-078 or

MS2840A-078/178 is installed.

When using the MS2850A, the settings different from the above

table are required for the span of 50 MHz or higher.
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Appendix D FFT and RBW

Table D-2 RBW and window function length in Spectrum trace and [1] (Cont’'d)

e 3 kHz 10kHz | 30kHz | 100 kHz | 300 kHz | 1 MHz 3MHz | 10 MHz
Span
100/125 MHz* 262144 | 65536 32768 8192 2048 2048 2048
50/62.5 MHz* | 262144 | 65536 32768 8192 2048 2048 2048
25/31.25 MHz* | 65536 32768 8192 2048 2048 2048
10 MHz 32768 8192 4096 2048 2048
5 MHz 16384 4096 2048 2048 2048
2.5 MHz 8192 2048 2048 2048
1 MHz 4096 2048 2048
500 kHz 2048 2048
250 kHz 2048 2048
100 kHz 2048
50 kHz
25 kHz
10 kHz
5 kHz
2.5 kHz
1 kHz
The following is applied to the MS2850A.
Table D-2 RBW and window function length in Spectrum trace and [1] (Cont’'d)
RBW
3 kHz 10kHz | 30kHz | 100 kHz | 300 kHz | 1 MHz 3MHz | 10 MHz
Span
1 GHz* 524288 | 262144 | 65536 16384 4096 2048 2048
510 MHz* 262144 | 131072 | 32768 8192 2048 2048 2048
255 MHz 131072 | 65536 16384 4096 2048 2048 2048
100/125 MHz 65536 32768 8192 2048 2048 2048 2048
50/62.5 MHz 131072 | 32768 16384 4096 2048 2048 2048

*: 510 MHz can be set when the MS2850A-033/133/034/134 is installed.

1 GHz can be set when the MS2850A-034/134 1is installed.




Appendix D FFT and RBW

Table D-3 RBW and Window Function Length in Spectrum trace and [2]

RBW
1Hz 3 Hz 10 Hz 30 Hz 100 Hz | 300 Hz 1 kHz

Span
100/125 MHz*
50/62.5 MHz*
25/31.25 MHz* 524288
10 MHz 524288 | 262144
5 MHz 262144 | 131072
2.5 MHz 524288 | 131072 | 65536
1 MHz 262144 | 65536 16384
500 kHz 524288 | 131072 | 32768 8192
250 kHz 524288 | 262144 | 65536 16384 4096
100 kHz 262144 | 65536 16384 8192 2048
50 kHz 524288 | 131072 | 32768 8192 4096 2048
25 kHz 524288 | 262144 | 65536 16384 4096 2048 2048
10 kHz 262144 | 65536 16384 8192 2048 2048
5 kHz 131072 | 32768 8192 4096 2048
2.5 kHz 65536 16384 4096 2048 2048
1 kHz 32768 8192 2048 2048

25 MHz and 31.25 MHz can be set when
MS2830A-005/105/007/009/109, MS2840A-005/105/009/109 is
installed, or MS2850A.
50 MHz and 62.5 MHz can be set when MS2830A-077 or
MS2840A-077/177 is installed.

100 MHz and 125 MHz can be set when MS2830A-078 or

MS2840A-078/178 is installed.

When using the MS2850A, the settings different from the above

table are required for the span of 50 MHz or higher.
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Appendix D FFT and RBW

Table D-3 RBW and Window Function Length in Spectrum trace and [2] (Cont’d)

e 3 kHz 10kHz | 30kHz | 100 kHz | 300 kHz | 1 MHz 3MHz | 10 MHz
Span
100/125 MHz* 524288 | 131072 | 65536 16384 4096 2048 2048
50/62.5 MHz* 524288 | 131072 | 65536 16384 4096 2048 2048
25/31.25 MHz* | 131072 | 65536 16384 4096 2048 2048
10 MHz 65536 16384 8192 2048 2048
5 MHz 32768 8192 4096 2048 2048
2.5 MHz 16384 4096 2048 2048
1 MHz 8192 2048 2048
500 kHz 4096 2048
250 kHz 2048 2048
100 kHz 2048
50 kHz
25 kHz
10 kHz
5 kHz
2.5 kHz
1 kHz
The following is applied to the MS2850A.
Table D-3 RBW and Window Function Length in Spectrum trace and [2] (Cont’d)
RBW
3 kHz 10kHz | 30kHz | 100 kHz | 300 kHz | 1 MHz 3MHz | 10 MHz
Span
1 GHz* 524288 | 131072 | 65536 16384 4096 2048
510 MHz* 524288 | 262144 | 65536 32768 8192 2048 2048
255 MHz 262144 | 131072 | 32768 16384 4096 2048 2048
100/125 MHz 131072 | 65536 16384 8192 2048 2048 2048
50/62.5 MHz 262144 | 65536 32768 8192 4096 2048 2048

*: 510 MHz can be set when the MS2850A-033/133/034/134 is installed.

1 GHz can be set when the MS2850A-034/134 1is installed.




Appendix D FFT and RBW

Table D-4 RBW and Window Function Length in Spectrum trace and [3]

RBW
1Hz 3 Hz 10 Hz 30 Hz 100 Hz | 300 Hz 1 kHz

Span
100/125 MHz*
50/62.5 MHz*
25/31.25 MHz*
10 MHz 524288
5 MHz 524288 | 262144
2.5 MHz 262144 | 131072
1 MHz 524288 | 131072 | 32768
500 kHz 262144 | 65536 16384
250 kHz 524288 | 131072 | 32768 8192
100 kHz 524288 | 131072 | 32768 16384 4096
50 kHz 262144 | 65536 16384 8192 2048
25 kHz 524288 | 131072 | 32768 8192 4096 2048
10 kHz 524288 | 131072 | 32768 16384 4096 2048
5 kHz 262144 | 65536 16384 8192 2048
2.5 kHz 131072 | 32768 8192 4096 2048
1 kHz 65536 16384 4096 2048

25 MHz and 31.25 MHz can be set when
MS2830A-005/105/007/009/109, MS2840A-005/105/009/109 is
installed, or MS2850A.
50 MHz and 62.5 MHz can be set when MS2830A-077 or
MS2840A-077/177 is installed.

100 MHz and 125 MHz can be set when MS2830A-078 or

MS2840A-078/178 is installed.

When using the MS2850A, the settings different from the above

table are required for the span of 50 MHz or higher.
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Appendix D FFT and RBW

Table D-4 RBW and Window Function Length in Spectrum trace and [3] (Cont’d)

e 3 kHz 10kHz | 30kHz | 100 kHz | 300 kHz | 1 MHz 3MHz | 10 MHz
Span
100/125 MHz* 262144 | 131072 | 32768 8192 4096 2048
50/62.5 MHz* 262144 | 131072 | 32768 8192 4096 2048
25/31.25 MHz* | 262144 | 131072 | 32768 8192 4096 2048
10 MHz 131072 | 32768 16384 4096 2048
5 MHz 65536 16384 8192 2048 2048
2.5 MHz 32768 8192 4096 2048
1 MHz 16384 4096 2048
500 kHz 8192 2048
250 kHz 4096 2048
100 kHz 2048
50 kHz
25 kHz
10 kHz
5 kHz
2.5 kHz
1 kHz
The following is applied to the MS2850A.
Table D-4 RBW and Window Function Length in Spectrum trace and [3] (Cont’d)
RBW
3 kHz 10kHz | 30kHz | 100 kHz | 300 kHz | 1 MHz 3MHz | 10 MHz
Span
1 GHz* 262144 | 131072 | 32768 8192 2048
510 MHz* 524288 | 131072 | 65536 16384 4096 2048
255 MHz 262144 | 65536 32768 8192 2048 2048
100/125 MHz 131072 | 32768 16384 4096 2048 2048
50/62.5 MHz 131072 | 65536 16384 8192 2048 2048

*: 510 MHz can be set when the MS2850A-033/133/034/134 is installed.
1 GHz can be set when the MS2850A-034/134 1is installed.




Appendix D FFT and RBW

Table D-5 RBW and Window Function Length in Spectrogram trace and [1]

RBW
1Hz 3 Hz 10 Hz 30 Hz 100 Hz | 300 Hz 1 kHz

Span
100/125 MHz*
50/62.5 MHz*
25/31.25 MHz* 524288 | 262144
10 MHz 262144 | 131072
5 MHz 524288 | 131072 | 65536
2.5 MHz 262144 | 65536 32768
1 MHz 524288 | 131072 | 32768 8192
500 kHz 524288 | 262144 | 65536 16384 4096
250 kHz 262144 | 131072 | 32768 8192 2048
100 kHz 524288 | 131072 | 32768 8192 4096 1024
50 kHz 524288 | 262144 | 65536 16384 4096 2048 1024
25 kHz 262144 | 131072 | 32768 8192 2048 1024 1024
10 kHz 131072 | 32768 8192 4096 1024 1024
5 kHz 65536 16384 4096 2048 1024
2.5 kHz 32768 8192 2048 1024 1024
1 kHz 16384 4096 1024 1024

*: 25 MHz and 31.25 MHz can be set when
MS2830A-005/105/007/009/109, MS2840A-005/105/009/109 is
installed, or MS2850A.

50 MHz and 62.5 MHz can be set when MS2830A-077 or
MS2840A-077/177 is installed.

100 MHz and 125 MHz can be set when MS2830A-078 or
MS2840A-078/178 is installed.

When using the MS2850A, the settings different from the above
table are required for the span of 50 MHz or higher.
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Appendix D FFT and RBW

Table D-5 RBW and Window Function Length in Spectrogram trace and [1] (Cont’'d)

e 3 kHz 10kHz | 30kHz | 100 kHz | 300 kHz | 1 MHz 3MHz | 10 MHz
Span

100/125 MHz* 262144 | 65536 32768 8192 2048 1024 1024

50/62.5 MHz* 262144 | 65536 32768 8192 2048 1024 1024

25/31.25 MHz* | 65536 32768 8192 2048 1024 1024

10 MHz 32768 8192 4096 1024 1024

5 MHz 16384 4096 2048 1024 1024

2.5 MHz 8192 2048 1024 1024

1 MHz 4096 1024 1024

500 kHz 2048 1024

250 kHz 1024 1024

100 kHz 1024

50 kHz

25 kHz

10 kHz

5 kHz

2.5 kHz

1 kHz

The following is applied to the MS2850A.

Table D-5 RBW and Window Function Length in Spectrogram trace and [1] (Cont’'d)

e 3 kHz 10kHz | 30kHz | 100 kHz | 300 kHz | 1 MHz 3MHz | 10 MHz
Span
1 GHz* 524288 | 262144 | 65536 16384 4096 2048 1024
510 MHz* 262144 | 131072 | 32768 8192 2048 1024 1024
255 MHz 131072 | 65536 16384 4096 1024 1024 1024
100/125 MHz 65536 32768 8192 2048 1024 1024 1024
50/62.5 MHz 131072 | 32768 16384 4096 1024 1024 1024

*: 510 MHz can be set when the MS2850A-033/133/034/134 is installed.

1 GHz can be set when the MS2850A-034/134 1is installed.
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Appendix D FFT and RBW

Table D-6 RBW and Window Function Length in Spectrogram trace and [2]

RBW
1Hz 3 Hz 10 Hz 30 Hz 100 Hz | 300 Hz 1 kHz

Span
100/125 MHz*
50/62.5 MHz*
25/31.25 MHz* 524288
10 MHz 524288 | 262144
5 MHz 262144 | 131072
2.5 MHz 524288 | 131072 | 65536
1 MHz 262144 | 65536 16384
500 kHz 524288 | 131072 | 32768 8192
250 kHz 524288 | 262144 | 65536 16384 4096
100 kHz 262144 | 65536 16384 8192 2048
50 kHz 524288 | 131072 | 32768 8192 4096 1024
25 kHz 524288 | 262144 | 65536 16384 4096 2048 1024
10 kHz 262144 | 65536 16384 8192 2048 1024
5 kHz 131072 | 32768 8192 4096 1024
2.5 kHz 65536 16384 4096 2048 1024
1 kHz 32768 8192 2048 1024

25 MHz and 31.25 MHz can be set when
MS2830A-005/105/007/009/109, MS2840A-005/105/009/109 is
installed, or MS2850A.
50 MHz and 62.5 MHz can be set when MS2830A-077 or
MS2840A-077/177 is installed.

100 MHz and 125 MHz can be set when MS2830A-078 or

MS2840A-078/178 is installed.

When using the MS2850A, the settings different from the above

table are required for the span of 50 MHz or higher.
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Appendix D FFT and RBW

Table D-6 RBW and Window Function Length in Spectrogram trace and [2] (Cont’'d)

e 3 kHz 10kHz | 30kHz | 100 kHz | 300 kHz | 1 MHz 3MHz | 10 MHz
Span

100/125 MHz* 524288 | 131072 | 65536 16384 4096 2048 1024

50/62.5 MHz* 524288 | 131072 | 65536 16384 4096 2048 1024

25/31.25 MHz* | 131072 | 65536 16384 4096 2048 1024

10 MHz 65536 16384 8192 2048 1024

5 MHz 32768 8192 4096 1024 1024

2.5 MHz 16384 4096 2048 1024

1 MHz 8192 2048 1024

500 kHz 4096 1024

250 kHz 2048 1024

100 kHz 1024

50 kHz

25 kHz

10 kHz

5 kHz

2.5 kHz

1 kHz

The following is applied to the MS2850A.

Table D-6 RBW and Window Function Length in Spectrogram trace and [2] (Cont’'d)

e 3 kHz 10kHz | 30kHz | 100 kHz | 300 kHz | 1 MHz 3MHz | 10 MHz
Span
1 GHz* 524288 | 131072 | 65536 16384 4096 1024
510 MHz* 524288 | 262144 | 65536 32768 8192 2048 1024
255 MHz 262144 | 131072 | 32768 16384 4096 1024 1024
100/125 MHz 131072 | 65536 16384 8192 2048 1024 1024
50/62.5 MHz 262144 | 65536 32768 8192 4096 1024 1024

*: 510 MHz can be set when the MS2850A-033/133/034/134 is installed.

1 GHz can be set when the MS2850A-034/134 1is installed.

D-12




Appendix D FFT and RBW

Table D-7 RBW and Window Function Length in Spectrogram trace and [3]

RBW
1Hz 3 Hz 10 Hz 30 Hz 100 Hz | 300 Hz 1 kHz

Span
100/125 MHz*
50/62.5 MHz*
25/31.25 MHz*
10 MHz 524288
5 MHz 524288 | 262144
2.5 MHz 262144 | 131072
1 MHz 524288 | 131072 | 32768
500 kHz 262144 | 65536 16384
250 kHz 524288 | 131072 | 32768 8192
100 kHz 524288 | 131072 | 32768 16384 4096
50 kHz 262144 | 65536 16384 8192 2048
25 kHz 524288 | 131072 | 32768 8192 4096 1024
10 kHz 524288 | 131072 | 32768 16384 4096 1024
5 kHz 262144 | 65536 16384 8192 2048
2.5 kHz 131072 | 32768 8192 4096 1024
1 kHz 65536 16384 4096 2048

25 MHz and 31.25 MHz can be set when
MS2830A-005/105/007/009/109, MS2840A-005/105/009/109 is
installed, or MS2850A.
50 MHz and 62.5 MHz can be set when MS2830A-077 or
MS2840A-077/177 is installed.

100 MHz and 125 MHz can be set when MS2830A-078 or

MS2840A-078/178 is installed.

When using the MS2850A, the settings different from the above

table are required for the span of 50 MHz or higher.
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Appendix D FFT and RBW

Table D-7 RBW and Window Function Length in Spectrogram trace and [3] (Cont’'d)

e 3 kHz 10kHz | 30kHz | 100 kHz | 300 kHz | 1 MHz 3MHz | 10 MHz
Span

100/125 MHz* 262144 | 131072 | 32768 8192 4096 1024

50/62.5 MHz* 262144 | 131072 | 32768 8192 4096 1024

25/31.25 MHz* | 262144 | 131072 | 32768 8192 4096 1024

10 MHz 131072 | 32768 16384 4096 1024

5 MHz 65536 16384 8192 2048 1024

2.5 MHz 32768 8192 4096 1024

1 MHz 16384 4096 1024

500 kHz 8192 2048

250 kHz 4096 1024

100 kHz 1024

50 kHz

25 kHz

10 kHz

5 kHz

2.5 kHz

1 kHz

The following is applied to the MS2850A.

Table D-7 RBW and Window Function Length in Spectrogram trace and [3] (Cont’'d)

e 3 kHz 10kHz | 30kHz | 100 kHz | 300 kHz | 1 MHz 3MHz | 10 MHz
Span
1 GHz* 262144 | 131072 | 32768 8192 2048
510 MHz* 524288 | 131072 | 65536 16384 4096 1024
255 MHz 262144 | 65536 32768 8192 2048 1024
100/125 MHz 131072 | 32768 16384 4096 1024 1024
50/62.5 MHz 131072 | 65536 16384 8192 2048 1024

*: 510 MHz can be set when the MS2850A-033/133/034/134 is installed.

1 GHz can be set when the MS2850A-034/134 1is installed.
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Appendix E 1¢) Data Time Actually Required

IQ data time actually required

In FFT and filtering processing, additional I1Q data time is required for
calculation in addition to the specified capture time. The Signal Analyzer
function automatically calculates the data length required for calculation
to capture the data. However, note that some data such as digitized data
already include 1Q data.

The 1Q data time actually captured for the Spectrum trace is as shown
below.

IQ data time

Analysis Time

\4

& > & >
< > < >

Window function length Window function length

Figure E-1 1Q data time for the Spectrum trace

The Spectrum trace uses the FFT method for calculation, so data with
window function length is captured as required data length for
calculation in addition to the specified analysis time.

The 1Q data time actually captured for the Power vs Time trace is as
shown below.

IQ data time

>
o
o
0]
S
a
3

Analysis time

Detection length [€ > Detection length >

L«——» <——j S

Smoothing length Smoothing length g

B R B R =
Filter tap Ieﬁgth Filter tap Iéngth

Figure E-2 1Q data time for the Power vs Time trace

The Power vs Time trace performs filtering processing, smoothing
processing, and detection processing depending on the setting, so the
data required for the calculations is captured, which is longer than the

analysis time.




Appendix E  1€) Data Time Actually Required

The minimum capture time for the Frequency vs Time trace is as shown
below.

IQ data time

Analysis time

Detection length [€ > Detection lengdth
r——> — >
Smoothing length Smoothing length
—> —>
Filter tap length Filter tap length

Figure E-3 1Q data time for the Frequency vs Time trace

The Frequency vs Time trace performs band limiting processing, so the
data required for the calculation is captured, which is longer than the
analysis time. It also performs smoothing processing and detection
processing depending on the setting, so the data required for processing

1s captured.

The minimum capture time for the CCDF trace is as shown below.

IQ data time

Analysis time

A

>
>

& > & >
< > < >

Filter tap length Filter tap length
Figure E-4 1Q datatime for the CCDF trace
The CCDF trace performs filtering processing depending on the setting,

so the data required for the calculation is captured, which is longer than

the analysis time.




Appendix E  1€) Data Time Actually Required

The minimum capture time for the Spectrogram trace is as shown below.

IQ data time

Analysis time

Detection fength Detectionlength
Window é‘unction length Window gfuncti on length

Figure E-5 1Q datatime for the Spectrogram trace

The Spectrogram trace uses the FFT method for calculation, so data with
window function length is captured as required data length for
calculation in addition to the specified analysis time. It also performs
smoothing processing and detection processing depending on the setting,
so the data required for processing is captured.
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Appendix E  1€) Data Time Actually Required

Auto mode and Manual mode for capture time

When Capture Time is set to the Auto mode, the data length required for
calculation is automatically set to the minimum data length. This makes
the IQ data time actually captured the shortest, allowing the user to
obtain analysis results in the shortest time. On the other hand, if
Capture Time is set to the Manual mode, the data length required for
calculation is always maximized to capture IQ data. This makes the time
to obtain analysis results longer, but allows the user to use the same 1Q
data for analysis with multiple traces.

IQ data time

Analysis time }

& >
< >

€ > «—>
Data length needed  Data length needed for
for calculation calculation

The data length required for
calculation is automatically set
to the minimum data length.

Figure E-6 1Q datatime in the Auto mode

IQ data time

Analysis time J

“
! ) ’{
- & >

Data length needed Data length needed
for calculation for calculation

The data length required for calculation
is maximized for all the parameter.

Figure E-7 1Q data time in the Manual mode




Appendix F' Saving Waveform CSV DATA

This appendix describes the trace-data file used when a signal analyzer

application is used to save trace data (data displayed on the screen) to a
file.

Trace data to be saved

Trace Mode trace data (trace data displayed on the screen) selected from
Spectrum/Power vs Time/Freq. vs Time/Spectrogram/CCDF

If Sub-Trace is displayed, Sub-Trace data is saved at the same time.

Default file name

WaveDataYYYYMMDD NNN.csv: YYYYMMDD is a date and NNN is a
suffix number.

Save folder

\Anritsu Corporation\Signal Analyzer\User Data\Trace Data\Signal
Analyzer
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Appendix F  Saving Waveform CSV DATA

Table F-1 Spectrum trace file information

nlz_rlw?t?er Recorded Information Remarks
1 “Main-Trace”, “Start Freq (Hz)”, “Stop Freq (Hz)”, Data title
“Center Freq (Hz)”, “Span Freq (Hz)”
2 The data for the above Main-Trace: “Spectrum”
3 Blank
4 “Analysis Start Time (ms)”, “Analysis Time Length Data title
(ms)”, “Capture Time (ms)”, “ATT (dB)”
5 The data for the above
6 Blank
7 When Scale = Log When Scale = Data title
Lin Without Preamplifier option
Log Scale Unit display “Ref Level installed,
“Ref Level (dBm)”, “Pre-Amp” vy, “Pre-Amp” not displayed.
or “Ref Level (dBuV)”, “Pre-Amp”
“Pre-Amp”
or “Ref Level (dBmV)”,
“Pre-Amp”
or “Ref Level (dBmV)”,
“Pre-Amp”
or “Ref Level (V)”, “Pre-Amp”
or “Ref Level (W)”, “Pre-Amp”
or “RefLevel (dBuV (emf))”,
“Pre-Amp”
or “Ref Level (dBuV/m)”,
“Pre-Amp”
8 The data for the above The data for Reference level (Log): 0.001 dB
the above resolution
Reference level (Lin): A three-digit
index is displayed.
Pre-Amp: “On” or “Off”
9 Blank
10 “RBW (Hz)”, “Marker Result” Data title
11 The data for the above Marker Result:
“Integration” or “Density” or “Peak
(Fast)” or “Peak (Accuracy)”
12 Blank
13 “Detection”, “Trace Point” Data title
14 The data for the above Detection: “Average” or “Positive”

or “Negative”




Appendix F Saving Waveform CSV DATA

Table F-1 Spectrum trace file information (Cont’d)

Line Recorded Information Remarks
number
15 Blank
16 “Storage Mode” Data title
17 The data for the above Storage Mode: “Lin Average” or
“Max Hold” or “Min Hold” or “Off”
18 Blank
19 When Scale = Log When Scale = Lin Data title
“Wave Data (dBm)” “Wave Data (V)”
20 Trace data at the Trace | Trace data at the Trace | Trace data (Log): 0.001 dBm
Point — 0 position (Log) | Point — 0 position (Lin) | resolution
Trace data (Lin): A three-digit index
is displayed.
Includes Offset value
20 + Trace data at the Trace | Trace data at the Trace | Same as above
Trace Point — 1 position (Log) | Point — 1 position (Lin)
Point — 1
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Appendix F  Saving Waveform CSV DATA

Table F-2 Power vs Time trace file information

mlj_rlr?lfer Recorded Information Remarks
1 “Main-Trace”, “Center Freq (Hz)”, “Span Freq Data title
(Hz)
2 The data for the above Main-Trace: “Power vs Time”
3 Blank
4 “Analysis Start Time (ms)”, “Analysis Time Data title
Length (ms)”, “Capture Time (ms)”, “ATT (dB)”
5 The data for the above
6 Blank
7 When Scale = Log When Scale = Lin Data title
Same as Spectrum trace | Same as Spectrum Same as Spectrum trace
trace
8 The data for the above The data for the Same as Spectrum trace
above
9 Blank
10 “Filter Type”, “Roll-off Factor”, “Bandwidth Data title
(Hz)”, “Freq. Offset (Hz)”, “Smoothing”, “Time
Length (us)”
11 Filter Type, Roll-off Factor, Bandwidth, Freq Filter Type:
Offset, Smoothing, Smoothing Time Length “Rect” or “Gaussian” or “Nyquist” or
“Root Nyquist” or “Off”
Roll-off Factor: 0.01 resolution
Smoothing: “On” or “Off”
12 Blank
13 “Detection”, “Trace Point” Data title
14 The data for the above Detection: “Pos&Neg” or “Positive” or
“Negative” or “Average”
15 Blank




Appendix F Saving Waveform CSV DATA

Table F-2 Power vs Time trace file information (Con’d)

Line Recorded Information Remarks
number
16 “Storage Mode” Data title
17 The data for the above Storage Mode: “Lin Average” or “Max
Hold” or “Min Hold” or “Off”
18 Blank
19 When Scale = Log When Scale = Lin Data title
“Wave Data “Wave Data (V)”, “(neg)”
(dBm)”, “<neg)7a
20 Trace data at the Trace data at the Trace Trace data (Log): 0.001 dBm resolution
Trace Point — 0 Point — 0 position (Lin), | Trace data (Lin): A three-digit index is
position (Log), trace | trace data (Lin-neg) displayed.
data (Log-neg) Trace data (Log-neg): Neg data that is
only recorded when Detection =
Pos&Neg
Trace data (Lin-neg): Neg data that is
only recorded when Detection =
Pos&Neg and that is displayed as a
three-digit index
Includes Offset value
20 + Trace data at the Trace data at the Trace Same as above
Trace Trace Point — 1 Point — 1 position (Lin),
Point — | position (Log), trace | trace data (Lin-neg)
1 data (Log-neg)
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Appendix F

Saving Waveform CSV DATA

Table F-3 Freq vs Time trace file information

mIJ_rIT?tfer Recorded Information Remarks
1 “Main-Trace”, “Center Freq (Hz)”, “Span Freq | Data title
(Hz)”
2 The data for the above Main-Trace: “Frequency vs Time”
3 Blank
4 “Analysis Start Time (ms)”, Data title
“Analysis Time Length (ms)”,
“Capture Time (ms)”, “ATT (dB)”
5 The data for the above
6 Blank
7 When Scale = Log When Scale = Lin Data title
Same as Spectrum Same as Spectrum Same as Spectrum trace
trace trace
8 The data for the above | The data for the Same as Spectrum trace
above
9 Blank
10 “Bandwidth (Hz)”, “Freq. Offset (Hz)”, Data title
“Smoothing”, “Time Length (us)”
11 The data for the above Smoothing: “On” or “Off”
Time Length: Smoothing Time Length
12 Blank
13 “Detection”, “Trace Point” Data title
14 The data for the above Detection: “Pos&Neg” or “Positive” or
“Negative” or “Average”
15 Blank
16 “Storage Mode” Data title
17 The data for the above Storage Mode: “Lin Average”, “Max
Hold”, “Min Hold”, “Off”
18 Blank




Appendix F Saving Waveform CSV DATA

Table F-3 Freq vs Time trace file information (Con’d)

Line Recorded Information Remarks

number

19 When Scale Unit = | When Scale Unit = AHz | Data title
Hz
“Wave Data (Hz)”, | “Wave Data (Delta Hz)”,

“(neg)” “(neg)”

20 Trace data at the Trace data at the Trace Trace data (Hz): 0.001 Hz resolution
Trace Point — 0 Point - 0 position (Delta | Trace data (Delta Hz): 0.001 Hz
position (Hz), trace | Hz), trace data (Delta resolution
data (Hzneg) Hz-neg) Trace data (Hz-neg):

Neg data that is only recorded when
Detection = Pos&Neg

Trace data (Delta Hz-neg):

Neg data that is only recorded when
Detection = Pos&Neg

20 + Trace data at the Trace data at the Trace Same as above

Trace Trace Point — 1 Point — 1 position (Delta

Point — | position (Hz), trace | Hz), trace data (Delta

1 data (Hz-neg) Hz-neg)
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Appendix F

Saving Waveform CSV DATA

Table F-4 Phase vs Time trace file information

mIJ_rI‘r:]tfer Recorded Information Remarks
1 “Main-Trace”, “Center Freq (Hz)”, “Span Freq | Data title
(Hz)
2 The data for the above Main-Trace: “Phase vs Time”
3 Blank
4 “Analysis Start Time (ms)”, Data title
“Analysis Time Length (ms)”,
“Capture Time (ms)”, “ATT (dB)”
5 The data for the above
6 Blank
7 When Scale = Log When Scale = Lin Data title
Same as Spectrum Same as Spectrum Same as Spectrum trace
trace trace
8 The data for the above | The data for the Same as Spectrum trace
above
9 Blank
10 “Bandwidth (Hz)” Data title
11 The data for the above
12 Blank
13 “Detection”, “Trace Point” Data title
14 The data for the above Detection: “Positive” or “Negative” or
“Sample” or “Average”
15 Blank
16 “Storage Mode” Data title
17 The data for the above Storage Mode: “Off”
18 Blank




Appendix F Saving Waveform CSV DATA

Table F-4 Phase vs Time trace file information (Cont’d)

Line Recorded Information Remarks

number

19 “Phase Offset” Data title

20 The data for the above

21 Blank

22 “Wave Data (degree)” Data title

23 Trace data at the Trace Point — 0 position Trace data (degree): 0.001 degree
(degree) resolution

23 + Trace data at the Trace Point — 1 position Same as above

Trace (degree)

Point —

1
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Appendix F  Saving Waveform CSV DATA

Table F-5 Spectrogram trace file information

nLIJ_rIT?l:?er Recorded Information Remarks
1 “Main-Trace”, “Start Freq (Hz)”, “Stop Data title
Freq (Hz)”,”Center Freq (Hz)”, “Span Freq
(Hz)”
2 The data for the above Main-Trace: “Spectrogram”
3 Blank
4 “Analysis Start Time (ms)”, “Analysis Data title
Time Length (ms)”, “Capture Time (ms)”,
“ATT (dB)”
5 The data for the above
6 Blank
7 When Scale = Log | When Scale = Lin Data title
Same as Spectrum | Not available Same as Spectrum trace
trace
8 The data for the The data for the Same as Spectrum trace
above above
9 Blank
10 “RBW (Hz)”, “Marker Result” Data title
11 The data for the above Marker Result:
“Integration” or “Density” or “Peak (Fast)” or
“Peak (Accuracy) ”
12 Blank
13 “Detection”, “Freq Trace Point”, “Time Data title
Trace Point”
14 The data for the above Detection:
“Average” or “Positive” or “Negative”
15 Blank
16 “Storage Mode” Data title
17 The data for the above Storage Mode:
“Lin Average” or “Max Hold” or “Min Hold”
or “Off”
18 Blank
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Appendix F Saving Waveform CSV DATA

Table F-5 Spectrogram trace file information (Cont’d)

nqul‘:t?er Recorded Information Remarks
19 “Wave Data Time Trace 0 (dBm)”, Data title
“Wave Data Time Trace 1 (dBm)”, NT is the number of trace points in the time
...... “Wave Data Time Trace 0 (dBm)”, direction.
“Wave Data Time Trace” + NT-1 +
“(dBm)”

200 | The time-direction trace data Trace data (Log): 0.001 dB resolution
(Log)[0], (Log)[1], and (Log)[NT-1] at the NT is the number of trace points in the time
trace point O position in the frequency direction.
direction

Includes Offset value

21 | e The time-direction trace data Same as above
(Log)[0], (Log)[1], and (Log)[NT-1] at the
trace point 1 position in the frequency
direction<

20+ NF | - The time-direction trace data NF is the trace point in the frequency

-1 (Log)[0], (Log)[1], and (Log)[NT-1] at the direction.

trace point NF - 1 position in the
frequency direction

F-11
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Appendix F  Saving Waveform CSV DATA

Table F-6 CCDF trace file information

nLIJ_rIT?l:?er Recorded Information Remarks
1 “Main-Trace”, “Center Freq (Hz)”, “Span Data title
Freq (Hz)”
2 The data for the above Main-Trace: “CCDF”
3 Blank
4 “Analysis Start Time (ms)”, “Analysis Time Data title
(ms)”, “Capture Time (ms)”, “ATT (dB)”
5 The data for the above Same as Spectrum trace
6 Blank
7 When Scale = Log When Scale = Lin Data title
Same as Spectrum Same as Spectrum Same as Spectrum trace
trace trace
8 The data for the The data for the Same as Spectrum trace
above above
9 Blank
10 “Method”, “Filter Type”, “Bandwidth (Hz)”, Data title
“Freq. Offset (Hz)”
11 The data for the above Method: “CCDF” or “APD”
Filter Type: “Rect” or “Off”
12 Blank
13 “Data Count” Data title
14 The data for the above
15 Blank
16 “Avg. Power (dBm)”, “Max Power (dBm)”, Data title
“Crest Factor (dB)”
17 The data for the above
Includes Offset value
18 Blank
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Appendix F Saving Waveform CSV DATA

Table F-6 CCDF trace file information (Cont’'d)

dB

Line Recorded Information Remarks
number
19 “Wave Data (%)”, “(Reference)” Data title
When Reference Trace = Off,
“(Reference)” is not recorded.
20 When Method = APD When Method = CCDF Trace data (Log): 0.0001%
Accumulat | Accumulated | Accumulated | Accumulated | resolution
ed value Reference value (%) at | Reference
(%) at Trace value | 0.00 dB Trace value | When Reference Trace = Off,
-50.00 dB (%) at —50.00 (%) at 0.00 Reference Trace data is not
dB dB recorded.
21 Accumulat | Accumulated | Accumulated | Accumulated | Same as above
ed value Reference value (%) at | Reference
(%) at Trace value 0.01dB Trace value
-49.99dB | (%) at -49.99 (%) at 0.01
dB dB
5020 Accumulat | Accumulated | Accumulated | Accumulated | Same as above
ed value Reference value (%) at | Reference
(%) at Trace value 50.00 dB Trace value
00.00 dB (%) at 00.00 (%) at 50.00
dB dB
10020 Accumulat | Accumulated Same as above
ed value Reference
(%) at Trace value
50.00 dB (%) at 50.00

F-13
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Appendix F  Saving Waveform CSV DATA

When a sub-trace is displayed, the information below is recorded after

the last main trace line.

Table F-7 Additional Power vs Time trace file information when Sub-Trace is displayed

Line

number Recorded Information Remarks
+1 Blank
+2 “Sub-Trace” Data title
+3 “Power vs Time”
+4 Blank
+5 “Analysis Start Time (ms)”, “Analysis Time Data title
(ms)”
+6 The data for the above Same as Spectrum trace
+7 Blank
+8 Blank
+9 “Detection”, “Trace Point” Data title
+10 The data for the above Detection: “Pos&Neg” or “Positive” or
“Negative” or “Average”
+11 Blank
+12 When Scale = Log When Scale = Lin Data title
“Wave Data (dBm)”, “Wave Data (V)”,
“(neg)” “(neg)”
+13 Trace data at the Trace data at the Trace data (Log): 0.001 dB resolution
Trace Point — 0 Trace Point — 0 Trace data (Lin): A three-digit index is
position (Log), trace position (Lin), trace displayed.
data (Log-neg) data (Lin-neg) Trace data (Log-neg):
Neg data that is only recorded when
Detection = Pos&Neg
Trace data (Lin-neg):
Neg data that is only recorded when
Detection = Pos&Neg and that is
displayed as a three-digit index
Includes Offset value
+13 + Trace data at the Trace data at the Same as above
Trace Trace Point — 1 Trace Point — 1
Point — 1 | position (Log), trace position (Lin), trace

data (Log-neg)

data (Lin-neg)
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Appendix F Saving Waveform CSV DATA

When a sub-trace is displayed, the information below is recorded after

the last main trace line.

Table F-8 Additional Spectrogram trace file information when Sub-Trace is displayed

Line

number Recorded Information Remarks
+1 Blank
+2 “Sub-Trace” Data title
+3 “Spectrogram”
+4 Blank
+5 “Analysis Start Time (ms)”, “Analysis Time Data title
(ms)”
+6 The data for the above Same as Spectrum trace
+7 Blank
+8 “RBW (Hz)” Data title
+9 The data for the above
+10 Blank
+11 “Detection”, “Trace Point” Data title
+12 The data for the above Detection: “Pos&Neg” or “Positive” or
“Negative” or “Average”
+13 Blank
+14 “Wave Data Time Trace 0 (dBm)”, Data title
“Wave Data Time Trace 1 (dBm)”, NT is the number of trace points in the
...... “Wave Data Time Trace 0 (dBm)”, time direction.
“Wave Data Time Trace” + NT-1 + “(dBm)”
+15 | e The time-direction trace data (Log)[0], Trace data (Log): 0.001 dB resolution
(Log)[1], and (Log)[NT-1] at the trace point 0 NT is the number of trace points in the
position in the frequency direction time direction.
Includes Offset value
+16 | e The time-direction trace data (Log)[0], Same as above
(Log)[1], and (Log)[NT-1] at the trace point 1
position in the frequency direction
15+ NF | -+ The time-direction trace data (Log)[0], NF is the trace point in the frequency
-1 (Log)[1], and (Log)[NT-1] at the trace point NF - | direction.<

1 position in the frequency direction
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