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Signal Analyzer MS2830A series

3.6 GHz Signal Analyzer MS2830A-040
6 GHz Signal Analyzer MS2830A-041
13.5 GHz Signal Analyzer MS2830A-043

Product Introduction
MS2830A-040: 9 kHzto 3.6 GHz

MS2830A-041: 9 kHz to 6 GHz
MS2830A-043: 9 kHz to 13.5 GHz

*: See MS2830A-044/045 Product Introduction.

Version 15.00

ANRITSU CORPORATION
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Signal Analyzer MS2830A

The MS2830A is a high-speed, high-performance, cost-effective Spectrum Analyzer/Signal Analyzer.
Not only can it capture wideband signals but FFT technology supports multifunction vector signal
analyses (VSA) in both the time and frequency domains. Behavior in the time domain that cannot
be handled by a sweep type spectrum analyzer can be checked in the frequency domain. A wide
frequency can be analyzed using sweep type spectrum analysis functions while detailed signal
analysis of a specific frequency band is supported too.

Moreover, the built-in vector signal generator (VSG) function outputs both continuous wave (CW)
and modulated signals for use as a reference signal source when testing Tx characteristics of

parts and as a signal source for evaluating Rx characteristics.
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Key S|gnal Analyzer MS2830A Features

- MS2830A-040: 9 kHz to 3.6 GHz
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10 Times Faster
¢ Local measurement and display update : 2.1 ms (SWT:1ms)
: 0.7 ms (SWT:100us)
¢ Remote measurement and LAN transfer : 4.0 ms
¢ Marker peak search: 1.5 ms
¢ Center frequency tune + sweep + sweep data transfer: 12ms
(RF/Micro band)

High RF Performance

¢ Displayed Avg. Noise Level: =153 dBm/Hz (30 MHz to 1 GHz)
¢TOIl: +15 dBm (300 MHz to 3.5 GHz)

¢ Total Level Accuracy: £0.3 dB typ. (300 kHz to 4.0 GHz)

Low Cost Plus High Performance
#High-end RF performance at low-end price

¢ All-in-one spectrum analyzer and signal generator cuts costs
by 30%

Low Power Consumption

110 VA (nominal) for 3.6/6 GHz SPA configuration

) MS2830A-041: 9 kHz to 6.0 GHz
MS2830A-043: 9 kHz to 13.5 GHz

Excellent Expandability Options
Flexible configuration from basic spectrum analyzer
to TRx all-in-one solution using options

-Analysis Bandwidth Option-

MS2830A-005: Analysis Bandwidth Extension to 31.25 MHz

MS2830A-006: Analysis Bandwidth 10 MHz

MS2830A-077: Analysis Bandwidth Extension to 62.5 MHz"

MS2830A-078: Analysis Bandwidth Extension to 125 MHz"

*Note) Opt-077/078: An image response is received when setting the bandwidth to
more than 31.25 MHz. This can be used when not inputting a signal
frequency outside the MS2830A analysis bandwidth (125 MHz max.). The
Signal Analyzer MS2690A/91A/92A series is recommended for other
measurement purposes.

-Low Phase Noise Performance Option-
MS2830A-066: Low Phase Noise Performance
-Signal Generator Option-
MS2830A-020: 3.6 GHz Vector Signal Generator
MS2830A-021: 6 GHz Vector Signal Generator
MS2830A-088: 3.6GHz Analog Signal Generator
MS2830A-052: Internal Signal Generator Control Function
-Noise Figure Measurement Option-
MS2830A-017: Noise Figure Measurement Function
-Audio Analyzer Option-
MS2830A-018: Audio Analyzer
-BER Measurement Function Option-
MS2830A-026: BER Measurement Function
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High Speed Supporting 10 Times Faster Throughput mé;

The Signal Analyzer MS2830A supports very high-speed spectrum analyzer functions,
such as sweeping and frequency switching time. Using the VSA mode with advanced
DSP and FFT technologies cuts in-band and out-of-band spurious measurement times

by 90% (cf previous Anritsu instruments) to greatly improve manufacturing and
adjustment throughput.

Cuts tact time and improves adjustment efficiency

Best-of-class measurement speed
(SPA Mode) Faster speed

¢Local measurement and display update : 2.1 ms (SWT: 1 ms) (VSA MOde)

: 0.7 ms (SWT: 100 us) High-speed, in-band
¢Remote measurement and LAN transfer : 4.0 ms measurements up to

¢ Marker peak search: 1.5 ms 125 MHz bandwidth

¢ Center frequency tune + sweep + sweep data transfer: 12ms
(RF/Micro band)

The above times are for real measurements based on Anritsu measurement

conditions. They are not guaranteed specifications. The MS2830A performs in-band measurements,

Actual measurement times vary with the PC and measurement conditions. such as ACP, OBT and Channel Power, many
times faster than sweep spectrum analyzers by
using FFT batch capture and analysis over a 125
MHz bandwidth and measurement interval.
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Level calibration performance ,_
Performance

The MS2830A use built-in calibrator offers excellent total level accuracy of
0.3 dB (typ.) at 300 kHz to 4 GHz.

MS2830A Block Diagram

Basic Band

@—O/J—Arr—% —g—-ADc-—

T IF Filter

Local
Calibration Oscillator Oscillactor

Built-in calibrator supports
excellent total level accuracy
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High RF Performance Improves Yield

‘Performance

Excellent £0.3 dB (typ.) absolute level accuracy and high 168 dB dynamic range
improve yield by eliminating false-negative evaluation errors at distortion and

spurious measurements.
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Good Level accuracy Bad
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judged as NG

= — = 5z — = Standard line
-

L ] o

Wide Dynamic range —— Narrow
—_

: margin of measurement instrument level accuracy

Good item

. judged as NG
- vE'_St:mlard Lne
i i i
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[cause]
1. Bad displayed average noise level
2. Bad TOl= Large ATT required to prevent

Noige floor raise canses measurement value rise

distortion by high-power input
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Low-Cost Plus High-Performance mt

The all-in-one SA + SG configuration costs 30% less than combining a standalone SA
and SG.

Signal Generator (SG) OBT TRx Measurements
N i MS2830A

Spectrum Analyzer (SA)

30% Lower Cost

Supports easy configuration of measurement systems
and saves bench space, initial investment, and running
costs (calibration and power consumption)
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Optimum Current and Future Capital Investment

@calability \

"

The MS2830A has various options to support continuously evolving wireless
systems. It supports expansion from the base configuration with the spectrum
analyzer to an all-in-one TRx tester as needed. Functions required now and sometime
in the future are supported at minimum cost.

Configuration

Spectrum ( Signal Signal ( All-in-One
Analyzer Analyzer Analyzer Tester
( (20 MHz BW) L (125 MHz BW)
Analysis Bandwidth:
31.25/62.5/125 MHz

MS2830A

-

Analysis Ba
©

(Opt-005/077%/078%)

©dwidth: 10 MHz [
0t-006)

Vector Signal
Generator
3.6 GHz/6 GHz
(Opt-020/021)

(Opt-022)
Spectrum Analyzer 3.6/6/13.5 GHz
(Opt-040/041/043: Mandatory)
M ¢ Communications | Communications
tafaztli;remen Wide variety of bandwidths bandwidths
2 communications up to 10 MHz up to 125 MHz
(GSM, WCDMA, etc.) | (LTE, WiMAX, WLAN, etc.)

ePower ePower ePower ePower

oACP oACP eACP eACP
Measurement eSpurious oSe/urlous oSeunous oSE)/urious
items etc. sEVM sEVM eEVM

etc. etc. oRX test

etc.

*Note) Opt.077/078:
An image response is received when setting the bandwidth to more than 31.25 MHz. This can be used when not
inputting a signal frequency outside the MS2830A analysis bandwidth (125 MHz max.). The Signal Analyzer

MS2690A/91A/92A series is recommended for other measurement purposes.
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Optimum Current and Future Capital Investment @calability\
¢ MS2830A-066 Low Phase Noise Performance Option

Phase noise performance is increasingly important at carrier offsets of 1 kHz to 100 kHz.

Spectrum analyzer phase noise performance affects ACLR/MASK measurements at
narrowband communications. (Channel bandwidth : <100 kHz)

Add Option 066 when required by the specifications.

FfequenCy Range: Center Frequency: 500MHz
B0 :
(Frequency band mode:* Normal) e 90 ——With Opt.066 |
9 kHz to 3.5 GHz g -100
(Frequency band mode:* Spurious) § -110 \\
+: Requires MS2830A-041/043 for setting. | Z o ‘\%-M_,\ ~—
Span: g N
=
300 Hz to 1 MHz (Spectrum Analyzer) B 140 \\,_._ NN
w2
1 kHz to 31.25 MHz (Signal Analyzer) o ———
1 10 100 1000
MS2830A-066 cannot be retrofitted Frequency (kHz)  *Thisis an example and
MS2830A-066 sometimes cannot be installed values are not guaranteed
depending on options.
Model Case 1 Case2 Case 3
MS2830A-020/021 Yes Yes No
MS2830A-043 Yes No Yes
MS2830A-066 No Yes Yes
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Low Power Consumption @Wef‘
Consumption

The MS2830A consumes just <110 W, cutting power by 45% compared to current
models and reducing electricity consumption directly and indirectly through lower
air conditioning costs. CO, emissions are reduced too.

Current mudels

e —

MS2830A
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Industry No.1
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ol TR |

= MS2830A

""""""""""""""""""""" (with SG option)
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Various Measurement Functions and Software
Options

-Analysis Bandwidth Option-

MS2830A-005 Analysis Bandwidth Extension to 31.25 MHz
MS2830A-006 Analysis Bandwidth 10 MHz

MS2830A-077 Analysis Bandwidth Extension to 62.5 MHz"
MS2830A-078 Analysis Bandwidth Extension to 125 MHz"

*Note) Opt-077/078: An image response is received when setting the bandwidth to more
than 31.25 MHz. This can be used when not inputting a signal frequency outside the
MS2830A analysis bandwidth (125 MHz max.). The Signal Analyzer MS2690A/91A/92A
series is recommended for other measurement purposes.

-Signal Generator Option-

MS2830A-020 3.6 GHz Vector Signal Generator

Digitize function MIS2630A.068 3.661:2 Analog Signal Generator
(Opt.005/006/077/078) i

Saves and input signals as 1Q data files Vector Slg nal Generator (opt.020/021 and
for re-analysis with VSA function others)

Covers frequency range from 250 kHz to 3.6 GHz/
6 GHz with 120-MHz wideband vector modulation

VSA function (opt.005/006/077/078) T

Seamless signal capture and analysis in
multiple domains

Measurement software
(MX2690xxA)

Covers modulation analysis of various
communication systems from cellular
systems, such as GSM, WCDMA, and
LTE to GP analysis software.
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Digitize: Wideband and High Accuracy Waveform Capture

Captures wideband waveforms up to 125 MHz with accuracy of £0.3 dB

Based on the excellent level accuracy and wide ]’
dynamic range of the MS2830A, a signal with an
FFT analysis bandwidth of up to 125 MHz can be I:Displayed average }

. noise level
captured with a level accuracy of +£0.3 dB typ. :=150.5 dBm/Hz [ +0.5dB*] Wavéf?“in;capture
+0.3dB (Typ.*®)
Max. Capture Time: 0.5 s to 2000 s o
Max. Number of Samples: 100 Msamples RRNTIORY.
- . M. Wideband
Span Sampling Rate | Capture Tme | 5ampling Data [Max. 125 MHz]
1 kHz 2 kHz 2000 = 4M
35 kHz S kHz 2000 s 10M
Sk 101 2000 2o Opt. 006: 10 MHz max.

] a a - .
gy KL 2000 5 7000 (20 MHz max. sampling rate = 50 ns resolution, ADC resolution 16 bits)
ﬁ:ﬁ E:ﬁ 1”5835 m: Opt. 005*1: 31.25 MHz max.

L 0 0 9 o
= = ey — (50 MHz max. sampling rate = 20 ns resolution, ADC resolution 16 bits)
500 kHiz 1 MHz 100 s 100M Opt. 077*2: 62.5 MHz max.

1 MHz 2 MHz S0 s 100M . ~ . . .
= SOTE s 000 (100 MHz max. sampling rate = 10 ns resolution, ADC resolution 14 bits)
5 MHz 10 MHz 10s 100M Opt. 078*3; 125 MHz max.
S =S 2 = (200 MHz max. sampling rate = 5 ns resolution, ADC resolution 14 bits)
3195 MHz =0 Wiz 5 100M Note) Opt-077/078: An image response is received when setting the bandwidth to more than 31.25 MHz.
= This can be used when not inputting a signal frequency outside the MS2830A analysis bandwidth
E SR 500 ms SOM (125 MHz max.). The Signal Analyzer MS2690A/91A/92A series is recommended for other
£2.5 MHz 100 MHz 500 ms S0M measurement purposes.
100 MHz 200 MHz 500 ms 100M
125 MHz 200 MHz 500 ms 100M
*: With Opt. 006: 1 kHz to 10 MHz *1: Requires Opt. 006.
With Opt. 005/006: 1 kHz to 31.25 MHz *2: Requires Opt. 005 and Opt. 006.
With Opt. 005/006/077: 1 kHz to 62.5 MHz *3: Requires Opt. 005, Opt. 006 and Opt. 077.
With Opt. 005/006/077/078: 1 kHz to 125 MHz *4: 300 kHz = f <4 GHz, Frequency band mode Normal.

*5: Excluding Guard Band.
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Digitize: Calibration-Free Waveform Capture
No need for calibration block at analysis tool side

The MS2830A has built-in amplitude/phase calibration circuits to automatically calibrate
internal errors.

Captured waveform data are saved to the built-in hard disk and can be output to an external PC
via 1000BASE-T.

L _ Re-analyze with
Digitize RF signals VSA function Analyze with commercially

8 Waveform

Memory

High-speed transfer
using 1000BASE-T
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VVSA: Multi-domain Analysis of Captured Signals

Display captured waveforms in various domains

Measures FSK and
GMSK modulation
wave frequency
variation, and VCO
frequency switching
time

Spectrum

e Al
Spectrum

Frequency vs. Time

Power W | 1 3’|I Time
" f y"/ f"
e G | - -
|\ Power vs. Time
. ,z R o RS
Frequency (EiS T -

Displays waveform of wideband
SPAN up to 125 MHz without
interruption

Supports wideband CCDF analysis up
to 31.25 MHz; useful for evaluating
power amplifiers in wideband
communications systems

Slide14

Phase vs. Time

Monitors time
fluctuations of phase
to check sudden
phase shift

Displays spectrum
variations with time;
useful for
understanding
waveform transients
because supports
visual monitoring of
frequency and level
time variations

Supports wideband
CCDF analysis up to
125 MHz and ideal
for evaluating power
amps for wideband
communication
systems



VVSA: Intuitive Split-Screen Display

Various VSA analyses can be performed on the main trace by specifying analysis segments on
the sub-trace. Intuitive analysis focusing on signal-on/rising/falling, etc., parts is made easy by
observing signal distributions on the sub-trace.

Spectrogram

MKR 1o 6.396 0 ms

1.999 985 351 56 GHz
1392 dBm

2,001 250000GHz

1.998750000GHz

0s

@ Analysis Start Time M
@ Analysis Time Length

ain Trace
6.0000 ms

RBW: 10 kHz Freq Trace Point : 513
Det : Positive Time Trace Point: 501

.00
dBm

-100.00
fal=Taa)

15000 ms

Stop

00 rm m Sub-Trace
500" : 1 | .
-100.0

10,000 0 ms

Main Trace

¢ Spectrum

¢Power vs. Time
¢Frequency vs. Time
¢Phase vs. time

¢ CCDF/APD

¢ Spectrogram

Sub-trace

<€

>

Specifying Analysis Segment

¢Power vs. Time
¢ Spectrogram
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VVSA: One-Step Observation of Rising/Falling Signals

Changing the analysis segment at the sub-trace permits frame-by-frame replay of the spectrum at

the main trace.
This function supports troubleshooting by frame-by-frame replay of transient burst responses and

generation of unwanted spurious in captured RF signals.

Changing the analysis Sub-Trace (Spectrogram)
section supports frame- —
pecirogram

by-frame replay of the 2.001 250 000 G Hz

rising signal. ; i
TRIS P
B ————— §

Frequency _ Ao
1.998 750000 GHz 1.000 0 ms dBm

Start Time (Main Trace) =

Start Time (Main Trace) =
140.000 ps

100.000 ps

Start Time (Main Trace) =

Start Time (Main Trace) = t v
180.000 ps 00 220.000 ps
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VVSA: Useful Replay Function for Comparative Verification

Captured waveforms can be replayed again by using the VSA function to read saved digitize data.
This is convenient for comparing performance of each DUT test phase using digitized data as well
as for troubleshooting post- shipment product faults

Digitize Data File Selection Screen

Captured Data List

{D:) 16,498,436 Kbytes Free /22,531,128 Kbytes Total

Name | Date/Time _|Size[Bytes]
DUT-A 10/15/2008 1:04.04 PM [ 7,840,000
DUT-B 10/15/2008 1:0455 PM 7,840,000 Off

DUT-C 10/15/2008 1:10-40 PM

7,840,000 Off

Digitize Data

Slidel7



VSA: Flexible File Save Function

Captured data can be saved to a file by specifying the Analysis Time range (display range of main
trace) or any time. The amount of saved data and later workload are cut because only required
segments are captured and saved to afile.

Example: Capture 20 ms and save only | Save required

segment to file.

one burst (600 ps) of GSM signal to file.

S TIr AN A R AT A & AN R A Ip'—"\‘ VU g AT S AT " A A " AT W
AT AV A AR VSRR WM TN Sovotprmioon
Device &
(D2 Hard Disk
]
File Name
QOutput Rate _ Save tOta|
10.000 OMH: capture time.
5 z
7,800 0 ms
i > Save data
Time Range L d
o Analysis Time SpeCIerd by
# Analysis Time.
20.000 0 ms Start Time Save time-
7.800 Oms Manual -
. . : specified
Analysis Time: 600 ps _ o
< > Time Length ata.

Capture time: 20 ms

600.0ps
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VVSA: FET Analysis for Ultra-High-Speed Advantage

Supports measurements many times faster than a sweep spectrum analyzer by using the signal

analyzer mode, which performs FFT analysis.

Spectrum Analyzer Signal Analyzer
SPAN 25 MHz SPAN 25 MHz SPAN 25 MHz
RBW 30 kHz RBW 30 kHz RBW 30 kHz

SWT 95ms

9972500000 GHz 3108 am O

mmmmmmmm

ooooooooo

20 Averagings 20 Averagings —>  Batch Capture 20 Times
Measurement Time 2.0 S* Measurement Time 0.3 S Measurement Time 0.04 S
fs Times 5 Times
— Faster Ultra Fast

i

*: Spectrum Analyzer measurement times
measured with the MS269xA.
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VSA'EURction: Nolace Moede

No Trace mode does not execute signal analysis. Therefore, “lIQ data output”
and “lIQ data readout using remote commands” can be executed quickly
without the need to wait for completion of analysis.

(1)

VAR TIEN Signal Analyzer
No Trace

Analysis Start Time
Analysis Time Length

d and saved into a file

Frequency and Time Level Trigger
Center Freq. 6.000 000 000 GHz Ref. Level 0.00 dBm Trigger
Freq. Span 31.26 MHz
Capture Length  100.000 00 ms|| Attenuator 10 dB

Os
100.000 00 ms

A T T
Free Run

Analysis Start Time
Analysis Time Length

(1) Displays “Analysis Start
Time” and “Analysis Time
Length”.

*. As analysis is not executed, Save Waveform
function for saving waveform data cannot be used.
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Measurement Software: Various Communications Systems (1/2)

Measurement Modulation analysis of various communication systems from cellular system, such as GSM, WCDMA,
Software and LTE to GP analysis software is all supported. See each measurement software catalog for more details.
Addition to Main frame | Analysis Bandwidth Extension Option
Communications Model Name (v: Can be installed, (v: Required, v +: Function expansion,
Systems No: Cannot be installed) Space (no symbol): No specification)
Opt. 040/041/043 | Opt. 044/045 | Opt. 006 |Opt. 005/009| Opt. 077 | Opt. 078
MX269020A LTE Downlink Measurement Software v v v v
LTE/LTE-Advanced MX269020A-001 LTE-Advanced FDD Downlink Measurement Software v v v v v 4+*1 v +*1
(FDD) MX269021A LTE Uplink Measurement Software v v v v
MX269021A-001 LTE-Advanced FDD Uplink Measurement Software v v v v v+ v+
MX269022A LTE TDD Downlink Measurement Software v v v v
LTE/LTE-Advanced MX269022A-001 LTE-Advanced TDD Downlink Measurement Software v v v v v 4" v 4]
(TDD) MX269023A LTE TDD Uplink Measurement Software v v v v
MX269023A-001 LTE-Advanced TDD Uplink Measurement Software v v v v v+ v+
W-CDMA/HSPA/ MX269011A W-CDMA/HSPA Downlink Measurement Software v v v
HSPA Evolution MX269012A W-CDMA/HSPA Uplink Measurement Software v v v
W_CDMNHSPA MX269030A W-CDMA BS Measurement Software v v v
(Downlink)
TD-SCDMA MX269015A TD-SCDMA Measurement Software v v v
CDMA2000 MX269024A CDMAZ2000 Forward Link Measurement Software v v v
MX269024A-001 All Measure Function v v v
1xEV-DO MX269026A EV-DO Forward Link Measurement Software v v v
MX269026A-001 All Measure Function v v v
GSM/EDGE MX269013A GSM/EDGE Measurement Software v v v
EDGE Evolution MX269013A-001 EDGE Evolution Measurement Software v v v
Multi-TDMA systems MX269017A Vector Modulation Analysis Software v v*2 v v+*3 v4*3 v+*3
Analog (FM/®M/AM) MX269018A Analog Measurement Software v+ No
WLAN WLAN (802.11) Measurement Software
IEEEB02.11alblgin/jp | MX269028A (Suppo(rts CLB05 I 19/11j/11p) Y Y Y Y
}"g:;éyoz_] 1ac (80 MH2) MX269028A-001*2 | 802.11ac (80 MHz) Measurement Software v v v v v v
e 11 bigin MX283027A Wireless Network Device Test Software v v
WLAN MX283027A-001 WLAN Test Software v v v v
Bluetooth MX283027A-002 Bluetooth Test Software v v v v
Mobile WiMAX MX269010A Mobile WiMAX Measurement Software v v v v

*1: The LTE-Advanced Carrier Aggregation measurement range varies, depending on the Analysis Bandwidth

Extension option configuration.

*2: By the measurement of the narrowband signal, add MS2830A-066. (Channel bandwidth: x kHz to 100 kHz)

MS2830A-044/045 cannot be installed MS2830A-066.
*3: The Symbol Rate setting range varies, depending on the option configuration.

MS2830A-066 is necessary, MS2830A-020/021/088 is not added to MS2830A-043.

Extension option configuration.

*4: MS2830A-043 can implement only either MS2830A-020/021/088 or MS2830A-066. By the system that

*5: Requires MX269028A. The IEEE802.11ac measurement range varies, depending on the Analysis Bandwidth
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Measurement Software: Various Communications Systems (2/2)

Measurement Software for Smart Meter

This software is for PC. This software supports automatic measurement of the PHY layer and
protocol analysis of the PHY/MAC layer of smart utility network wireless communications (Wi-SUN).

- Wi-SUN@® s a registered trademark of Wi-SUN Alliance.

Communications Systems Model Name

MX705010A Wi-SUN PHY Measurement Software
Wi-SUN

MX705110A Wi-SUN Protocol Monitor

The MX705010A™ supports automatic measurement of Wi-
SUN Alliance PHY Conformance test cases. The MS2830A
is controlled by remote commands from this software

*1: - Cannot be installed in MS2830A.
- Requires the latest firmware of MS2830A.
This service, which provides updated versions of firmware and software for
downloading by product customers, is available on Anritsu’s website.
<https://www1.anritsu.co.jp/Download/MService/Login.asp>

Options configuration examples
MS2830A-041, MS2830A-002, MS2830A-006, MX269017A,
MS2830A-020, MS2830A-022, MS2830A-027, MX269902A

MX705110A™ is possible to check the details of a Wi-SUN
protocol. The wireless signals™ between communicating
wireless equipments are captured as I/Q data using the
MS2830A digitize function and data analysis is performed
by this software. Data analysis displays the PHY/MAC
frame format, Tx timing, etc.

*2: - Cannot be installed in MS2830A.
- Requires the latest firmware of MS2830A.
- Requires MS2830A-006.

*3: IEEE 802.15.4g/e (GFSK)

See each software catalog for more details.
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SG: Vector Signal Generator

The MS2830A incorporates a Vector Signal Generator option with frequency range
from 250 kHz to 3.6 GHz/6.0 GHz, and a 120 MHz vector modulation band.

Due to the excellent level accuracy and ACLR performance, it is ideal for using with
the spectrum analyzer and signal generator functions to measure amplifiers, filters,
and antennas.

Features

¢ Frequency range
250 kHz to 3.6 GHz (Opt-020)
250 kHz to 6.0 GHz (Opt-021)
¢ Output level range
—40 to +20 dBm (Standard)
—136 to +15 dBm (Opt-022)
¢ Vector modulation band: 120 MHz

¢ Waveform memory

64 Msa (Standard), 256 Msa (Opt-027)
¢ High level accuracy

Absolute Level Accuracy: 0.5 dB, Linearity: £0.2 dB (typ.) -Vector Signal Generator Option-

MS2830A-020 3.6 GHz Vector Signal Generator
¢ Exce”ent ACLR performance MS2830A-021 6 GHz Vector Signal Generator
<-64 dBc @ 5 MHz offset

<-67 dBc @ 10 MHz offset
¢ AWGN function (Opt-028)

Wanted Signal + AWGN Output Waveform
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SG: Communication System Line Up

The pre-installed standard waveform
patterns are bundled free-of-charge.
Moreover, optional PC software
(IQproducer) generates waveform patterns
with any parameter settings.

In addition, any waveform pattern can be
created using IQ data output from
simulation tools.

¢ AB LNENE

= IQproducer -

_ Waveform
8 creation

e

¢ Versatile communication system

Built-in waveform patterns

- W-CDMA - HSDPA - CDMA2000

- CDMA2000 1xEV-DO - GSM/EDGE

- Digital Broadcast (ISDB-T/BS/CS/CATV)

- WLAN (IEEE802.11a/11b/11g) - Bluetooth®

Option waveform patterns
- AWGN (Requires MS2830A-028)
- CDMA2000 1xEV-DO (Reverse Link)

IQOproducer (waveform creation software)
-W-CDMA

-3GPP-LTE (FDD)* / LTE-Advanced (FDD)*

-3GPP-LTE (TDD)* / LTE-Advanced (TDD)*
-HSDPA/HSUPA*

-TDMA (PDC, PHS, ARIB link)*

-Multi-carrier* -Mobile WiMAX*

-WLAN (11a/b/g/n/jip)* | WLAN 1lac*

-TD-SCDMA* * option

Arbitrary waveform creation
Outputs ASCII 1Q data from EDA tool converted to
waveform pattern for MS2830A-020/021

See each IQproducer catalog for more details.
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SG: Freguency Range and Modulation Band (Vector SG)

This all-in-one hardware SG has the performance (6 GHz frequency, 120 MHz
modulation band) to output signals for main communication systems.

Bandwidth (MHz)

¢ Frequency range up to 6 GHz

The frequency range covers 250kHz to
11n 3.6GHz/6.0GHz and 5 GHz band
11a) wireless LAN, WiMAX, and 4G.

4120 MHz Vector modulation band
The wideband 120 MHz vector modulation

is achieved using a built-in baseband
signal generator.

120+
1001 WLAN
(11n WLAN
11b/g
LTE
20+ TE Ad
10+
WCDMA
TD-SCDM
cdma2000 WMAN
WIiMAX
1 e .
cdmaOne cdmaOne
oq ool
o LPDC®, @PDe | ] |
025 1 2 3 4 5 6

Frequency (GHz)

Slide25



SG: Output Level Range (Vector SG)

The Vector Signal Generator standard option supports high outputs of +20 dBm max.
Installing the MS2830A-022 Low Power Extension for Vector Signal Generator
supports low-power outputs up to =136 dBm. It is ideal for Rx sensitivity tests.

¢ Output level range (Standard) ¢ Output level range (Opt-022)

—40to +20 dBm ~136 to +15 dBm
All-in-one instrument for Supports simple design of Tx/Rx
amplifier tests test system

MS2830A MS2830

Wanted Signal Analysis  Wanted Signal
+ AWGN + AWGN

A 4
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SG: ACLR Performance (Vector SG)

¢ Superior ACLR Performance

The superior ACLR performance is useful for device Tx tests of amplifiers, etc. The
MX269904A Multi-Carrier IQproducer software generates multiple carrier waveform
patterns.

ACLR (measured value

Spectrum Analyzer

MKR“@m 200000000000 GHz ~ -30.47asm = o R B

SWT  84ms | e

Reference Level -10.00dBm 1001 points

Channel Power

| e 5 MHz -67.14 dBc*
.l - 10 MHz —-68.97 dBc*

oo 4 'f~"J>lf|“.,AL”h'-lff*ﬂlL"l"f"'#\l"l'#4hl.*r“L"'l“kﬂ'*"’ﬁr'\’%“{llhu“J\M’.W : ‘ "Vl"‘\H)WYJ"-‘ﬁI‘J‘i"V!r‘Jf‘ﬁﬂ'fl‘\'ﬁ'fﬂﬂ"‘"\"'ﬂ,\||r|;‘,”r1u*F‘|}t«'.L,VA,h.‘l‘-i‘.yf.l‘r""\‘nhh

-1100

Center 2.000 00GHz Span 25.00MHz

Adjacent Channel Power { Cartier-1)

Carrier-1 -10.70 dBm/3.840MHz
Burst

Offset Freq (MHz) BW (MHz) dBe / dBm dBc [ dBm e =
5,000 000 3.840 000 L1 6714 ( 77843 W B2 ( 7782) veraas Fowsr
10.000 000 3.840 000 L2 £8.97 ( 7967) Uz 6681 ( 79.51) g
Standard
W-CDMA Downlink

W-CDMA Downlink

(W-CDMA, TestModell 64DPCH, 2 GHz, SG output =10 dBm)
*: Value only data selected at random, and not guaranteed performance
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SG: AWGN (Vector SG) (0pt.028)

¢ Built-in AWGN Generator for Dynamic Range Tests

This can add AWGN (Additive White Gaussian Noise) to the wanted wave in the
arbitrary waveform memory. It is useful for Tx dynamic range tests.

I AWGN band set automatically to sampling clock of wanted signal
| Example: Wanted signal conditions

-WCDMA AWGN bandwidth
-Bandwidth = 3.84 MHz =3.84 MHz x 4
I -Oversampling =4 times = 15.36 MHz
MS2830A-020/021 bk em e e e e e e e e e e e e e e e - - - - - '

Vector Signal Generator

Waveform  \yanted signal

memory
(64/256 Msa) Signal output
»
AWGN
Generator

(Opt-028) AWGN
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Merits of All-in-One SA + SG (1/3) Easy reproduction of field environment
Digitizer Function + Vector SG Option

Captured waveforms are converted to Vector SG waveform patterns using the built-in
PC software. These patterns are read by the Vector SG to replay the signal.

The field environment is easily reproduced at the bench top to use captured device
signals with a stable golden DUT for debugging and higher reliability testing.

Reproduce captured waveforms from SG

——

Waveform
i m=  Memory g Sampling RF Input
oo s T (SA) — [-Field Environment J
-Golden DUT Output

&
RF signal 'fv\'\-

S Same signal reproduced by
using Vector SG option

~~~~~~~~~~~

Internal
HDD
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Merits of All-in-One SA + SG (2/3) Easy reproduction of field environment

Digitizer Function + Vector SG Option

Capture & Playback Function
The MS2830A provides Capture & Playback functionality that enables laboratory-
grade testing of transceiver systems using real world signals. Using the optional
integrated Vector Signal Analyzer and Vector Signal Generator of the MS2830A,
Capture & Playback allows users to conveniently capture up to 100 MHz of spectrum

and play it back at any designated frequency and amplitude, making it easy to
determine device performance margins.

Playback
using

Vector Signal

Analyzer

Capture
using
Vector Signal

Analyzer

Come here, Watson.
| need you!

Repeatably Test Device Performance
using “Real-World” RF Environments

@ Bandwidth and Time Limits
Minimum 10 kHz Bandwidth (2000 s maximum duration)*

Maximum 100 MHz Bandwidth (500 ms maximum duration)*

*. Maximum bandwidth depends upon vector signal analyzer options
installed (Opt. 006/005/077/078). Maximum playback duration

depends upon whether vector signal generator memory upgrade
(Opt. 027) is installed.

@ Captured signal may be freely tuned to any output frequency
and amplitude supported by the vector signal generator.

@ Any section of the captured waveform record may be
selected and played back.

v Enables user to isolate and reproduce specific signal
bursts

v Enables user to change duty cycle of pulsed waveforms
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Merits of All-in-One SA + SG (3/3) Evaluation of Filter and Amplifier
Internal Signal Generator Control Function Option (Opt.052)

The Internal signal generator control function operates in conjunction with the
spectrum analyzer (SPA) function and built-in signal generator (SG) option to measure
the transmission characteristics of filters, amplifiers, etc.

pectrum B
MKR ~ RBW  30kHz | ATT  10dB
1 200.025 000 00 MHz -13.31 a8 SWT  291ms

Reference Level  1.00dB

e Filters

4

I\ 3.01d8
| 575.000kHz
1 "‘

Devices e Attenuators
Under e Amplifiers
Isolators
Test & 1508
e Switches

(Output) (Input)

Center 200.00MHz Span 5.000 000MHz

N dB Bandwidth Measurement Function
v" Measure Both Passive and Active Devices

The DUT input signal source has a frequency range of 100 kHz to 6 GHz, an output level range of

-136 to +15 dBm, a step resolution of 0.01 dB, and a level accuracy of £0.5 dB to measure both
passive and active devices using the built-in high-performance SG.

v' Accurate Frequency Characteristics

The SPA function displays the measured frequency characteristics results with an excellent linearity
error of just £0.07 dB to display the frequency characteristics of bandpass filters, etc., accurately.
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Measure Function

SPA™

Channel Power

Occupied Bandwidth

Adjacent Channel Leakage Power

Spectrum Emission Mask

Burst Average Power

<

Spurious Emission

ANEANANENEN

AM Depth

FM Deviation

Multi-marker & Marker List

Highest 10 Markers

ANENANEN

Limit Line

Frequency Counter

2-tone 3rd-order Intermodulation Distortion

Annotation Display (On/Off)

ANENANENENEN

Power Meter

Independent function™

Phase Noise

Opt. 010

Noise Figure

Opt. 017 ™

*1: SPA (Spectrum Analyzer)

*2: VSA (Vector Signal Analyzer), Requires Opt. 005/006/077/078

*3: Use USB Power Sensors
*4. Use Noise Sources (Noisecom, NC346 series)

UsertliMeasurement-Eunctions o Evaluating iixcCharactenstics (47/21)

The MS2830A has all the versatile built-in measurement functions needed for evaluating Tx characteristics.
Using functions matching measurements supports simple tests according to specifications.

mmmmm

Occupied Bandwidth
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UsertliMeasurement-Eunctions o Evaluating iixcCharactenstics (2/21)

Channel Power L SPA I VSA

Channel power measurement using three types of filter (Rectangular, Nyquist, Root Nyquist) is supported.

Channel Power Measurement
[ Spectrum Amabeer HH|

RBW  30kHz | @ ATT 6dB
SWT  38ms

Reference Level  0.00dBm e | Measurement function ON/OFF

Channel Center

Channel center frequency

2.000GHz

camel®dt | Channel bandwidth

9.000MHz

L3
Filter Type

fect Filter:

Rectangular, Nyquist, Root

Nyquist
v Wi bl Ml oo :
Center 2.000 00GHz $pan 10.00MHz oad Standard
Channel Power
Channel Center 2.000 000000 GHz Absolute Power -7797 dBm/Hz
Channel Width 5.000 000 MHz -1098 dBm/5.000MHz
Irace pywnie

'W-CDMA Downlink

Channel Center: Set value for channel center frequency Absolute Power: Power per Hz (Density)
Channel Width: Set value for channel bandwidth In-zone power (Integration)
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UsertliMeasurement-Eunctions o Evaluating ixeCharactenstics (8/21)

Occupied Bandwidth

Occupied bandwidth is measured in two modes—N% and X dB.

Occupied Bandwidth Measurement

A Spectrum Analyzer ME| -
@ RBW  30kHz |@ ATT
SWT  3Bms

Reference Level 0.00dBm

Measurement function ON/OFF

Measurement mode selection: (See below)

% setting for <N%> mode

Power setting for <X dB> mode

1

I N% mode: !

e — 1 Bandwidth containing N% power with !

Center 2.000 00GHz Span 10.00MHz 1 . . !

OBW (99.00% of Powerl Parameter i total power in display as 100% !
1

! |

1 1

! |

-a0 ‘
100 "n~J"auﬂx.!h"fu'.'11J‘J}‘I’hh|'ﬂ|ﬁ||ﬂm'jlj Wlﬁm i '“ lLu‘4'"Lr|\u“'|l'J\\J)\|||W.‘1\\H#\4hb$'uLu.ﬂhm'JMe'MMﬂ

oBwW 4190000 MHz OBW Center 2.000000000 GHz
OBW Lower 1.997 910000 GHz OBW Upper 2.002100000 GHz

Trace [YWrite

X dB mode:
Bandwidth X dB down from peak value

W-CDMA Downlink I L e e e e e

OBW: Occupied bandwidth OBW Lower: Occupied bandwidth left-side frequency
OBW Center: Center frequency of occupied bandwidth OBW Upper: Occupied bandwidth right-side frequency
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UsertliMeasurement-Eunctions o Evaluating iixcCharactenstics (4/241)

| SPA L VSA

Adjacent Channel Leakage Power (ACLR)

This function measures adjacent channel leakage power.

Reference Level

-110.0

Center 2.000 00GHz

Adjacent Channel Power ( Carrier-1) - ( fset Ch Power

Offset Freq (MHz)
5.000 000
10.000 000

Adjacent Channel Leakage Power Measurement
A1 MSIB304 1172172011 183432

fl If i i
Wlﬁ‘l#" M' lﬁu, “Lﬁ il 1“1" e ”f‘f“*‘”ﬂﬂ }th ‘H f"l’l\“’bﬂ‘ f"‘\L'i‘:i'Fn\h"f”hl“i""’ﬁf“.‘ er“l'ﬂ)"ﬂwhﬁ Tlhp)-, i ofs.
Noise Cancel
Span 25.000 000MHz ~— —
Carrier-1 -10.79 dBm/3.840MHz Load Standard #

@RBW  30kHz |@ATT 0dB ||l Spectru
SWT 84ams || ACF

-10.00dBm RMS 1001 points

Qn
[

ACP Reference

Carrier Select

LY

In Band Setup

LY

Offset Setup

[
Power Result Type

BW (MHz) dBc /| dBm dBc / dBm
3.840 000 L1 6651 ( 7730) W1 66.36 ( -77.16)
3.840 000 L2 £8.19 ( 7898 ) U2 £8.44 ( 7923 )

W-CDMA Downlink

v

Relative power for Offset 1 to 3 [dBc] vs. reference
power selected with ACP Reference

() indicates absolute power [dBm].

Measurement function ON/OFF

Reference Power setting: (See below)

In-band setting

Offset Channel setting

Result display switching
Carrier: In-band, Ofs: Offset Channel,
All: Both In-band and Offset Channel

Noise cancellation function ON/OFF

(subtracts main-frame noise from measurement result)

Reference power setting:

- SPAN TOTAL.: Integral power for overall display

- Carrier Total: Total of all carrier power

- Both Sides of Carriers: Out-of-band carrier power

' - Carrier Select: Specified carrier power
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UsertliMeasurement-Eunctions o Evaluating iixeCharactenstics (5/21)

Adjacent Channel Leakage Power (ACLR) L SPA L VSA

In Band can be set from 1 to 12 carriers and switched instantaneously on the screen. Moreover, true ACLR performance
is measured using the noise cancellation function to subtract main-frame noise from the measurement result.

ACLR Measurement (12 carriers) Carrier number switched
I Spectrum Anahvzer : instantaneously!

@ REBW 30kHz

Reference Level 0.00dBm

: R e

2.000GHz
-30.0

Carrier Spacing
-40.0

9.000MHz

Carrier BW

-60.0

3.840MH=z

Center 2.000 0GHz Span 100.0MHz
Adjacent Channel Power ( Carrier-1)
Carrier-1 -15.07 dBm/3.840MHz
Offset Freq (MHz) BW (MHz) dBc | dBm dBc | dBm
5.000 000 3.840 000 5447 ( 6954) W1 £4.45 ( £9.52)
10.000 000 3.840 000 5572 ( 7079) U2 £5.03 ( -70.10 )
15.000 000 3.840 000 5551 ( 7058 ) U3 5497 ( -70.04 )

AWavg 10 ; 1o 022

Filter Type

Root Nyquist

Roll-off Factor

W-CDMA Downlink
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UsertliMeasurement-Eunctions o Evaluating iixcCharacternstics (6/21)

Adjacent Channel Leakage Power (ACLR) | SPA

Offset channel can be set from 1 to 8 and switched instantaneously on the screen.

Offset number switched

ACLR Measurement (12 carriers / 8 offsets) _
instantaneously!

@ RBW 30kHz ATT 10dB | = Spectrum Anakzer iy
SWT 500ms

Reference Level -10.00dBm

Offset

40.00MHz
-110.0 L8 L7|16 L6 LAL3 L2 U2 U3 U4 Us UG U7 U

Center 2.000 0GHz Span 150.000 000MHz
Adjacent Channel Power ( Carrier-1) - Offset Ch Power
Carrier-1 -16.88 dBm/3.840MHz

Offset Freq (MHz) BW (MHz) Filter Type Roll-off dBec | dBm dBc | dBm

5.000 000 3840000 RNyquist 022 L1 5198 ( 6886) U1 5226 ( 6£9.14)
10.000 000 3840000 RNyquist 022 L2 5237 ( £925) U2 5244 ( 6£9.32) 3.840MHz
15.000 000 3840000 R.MNyquist 022 L3 5250 ( 6938) U3 5265 ( 6953)

20.000 000 3840000 R.Nyquist 022 L4 5287 ( 69.75) U4 B277 ( 6965) Filter Type

25.000 000 3840000 R.Nyquist 022 L5 5414 ( -71.02) U5 5407 ( -7095)

30.000 000 3840000 RNyquist 022 L6 5446 ( -7134) U6 5438 ( -71.26)

35.000 000 3840000 R.MNyquist 022 LT 6531 ( -7219) U7 5501 ( -71.89)

40.000 000 3840000 RNyquist 022 L8 5546 ( -7234) Us 5514 ( -7202)

022

Ch BW

L3

Root Nyquist

Roll-off Factor

W-CDMA Downlink
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UsertliVMeasurement-Eunctions o Evaluating iixiCharacternstics (v/21)

Spectrum Emission Mask (SEM) | SPA

Offset limit lines can be set for up to 12 segments. The peak frequency and level in each segment are displayed and
parts exceeding the limit line are indicated in red. Also, when a limit line is exceeded at just one part, Fail is displayed
in red at the Result displays at the bottom left of the screen.

Spectrum Emission Mask Measurement

Spectrum Analyzer mE| 1/ i
la S *x
SEM

Spectrum

Reference Level  60.00dBm[60.00dB] _ABST — Emission Mask Measurement functlon ON/OFF

E0.D On Off

a0.0 LY

s | REfErence carrier bandwidth and sweeping method
setting

' ofetsetn | Offset position and sweeping method setting

-10.0

tmtsewe | | imit line setting (orange line)
s Limit Side

Center 2.000 000GHz Span 25.00MHz Both Measurement target Settlng (See beIOW)

Spectrum Emission Mask

Offset Lower Upper Result Type Result dlSplay SW'tCh|ng
Result Start (MHz)  Stop (MHz)  Peak (dBm) Freq (MHz) Peak (dBm) Freq (MHz) Peak  Margin
— Peak: Absolute power

2515000 2.715 000 -28.36 1997.348 800 -28.87 2002.610 000
2716000  3.515000 3126 1996566 600 3042 2003.456 600 Load Standard & M . . T
- Margin: Margin for limit line

Reference 3515000  4.000000 3146 1996261415 3114 2003845285 Parametor
4000000  8.000 000 4758 1995791 900 417.22  2004.000 000 P > 43dBm
8000000  12.500 000 1685 1991365500 4658  2008.976 500

52.87 dBm

Measurement Target Setting

- Both: Measures both Lower and Upper
- Lower: Measures Lower

- Upper: Measures Upper

W.COMA Downlink | I

Level (Peak/Margin) and frequency of point
closest to limit line per offset.
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UsertliMeasurement-Eunctions o Evaluating ixeCharacternstics (8/21)

Limit Lines | SPA J

Up to six types of Limit line can be set on the spectrum display (frequency domain). In addition to setting the frequency
and level of crossover points manually in sequence from the low frequency, after creating the right half of a line, the left
half can be created by reversing and copying the right half, to set a symmetric limit line. Additionally, a Limit line that
traces the measured waveform can be created using the Limit Envelope function. A margin can be set on the Limit line
in the amplitude direction.

When the waveform is above or below the Limit line, it is evaluated automatically as PASS or FAIL. Evaluation is also
possible with an added margin. The target evaluation line can be chosen from any of six types.

When the waveform matches the evaluation conditions (Event), it can be saved
automatically as a csv format file. Any one of the following five Event types can be
selected. (Save on Event Function)
(1) Limit Fail: Saves waveform file when evaluation result is Fail o r—
(2) Limit Pass: Saves waveform file when evaluation result is Pass e
(3) Margin Fail: Saves waveform file when evaluation result including Margin is Fail
(4) Margin Pass: Saves waveform file when evaluation result including Margin is Pass

(5) Sweep Complete: Saves waveform file at every measurement regardless of evaluation
result

trum Analyzer

Line: Limit 1, Limit 2, Limit 3, Limit 4, Limit 5, Limit 6

Evaluation Type: Upper Limit, Lower Limit

Crossover (Paint): 1 to 100

Margin: Set Margin line for each Limit 1, 2, 3, 4,5, 6

Evaluation Result: PASS, FAIL

Result Save: Auto-save as csv format file. (Save on Event Function)

PASS/FAIL evaluation is performed by
changing the input signal level. The
evaluation results for the five line types can
------------------------------------------------------ : be displayed simultaneously on one screen.
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UsertliMeasurement-Eunctions o Evaluating iixeCharacten stics (9/21)

Average In-burst Power Measurement L SPA L VSA

The average power of specified burst segments is displayed in the time domain. Measurement only requires setting the
measurement start and end positions on the screen.

Average In-burst Power Measurement

A Spectrum Analyzer 8
@ RBW 20MHz |@ ATT 6dB | |~ Spectrum Anal

Reference Level - 0.00dBm aeragePower | Measurement function ON/OFF

on  off

0 [L\rm\‘(uu;w e R R i i g e L"HW ey Start Time o
b ) { m G [y 790us Measurement start position

1 368ms Measurement stop position

‘ Stop Time

w.-«wWJ Lwrmm

noise cancel | NOISE Cancellation function ON/OFF
Ml 2= °" | (Subtracts main-frame noise from measurement result)

Delay Qs Time Span 2.0n(s Frpg, b.6000p0 000GHz peadiSandad

Burst Average Power Parameter
Start Time 790.000 s Burst Average Power -10.68 dBm
Stop Time 1368000 ms
Trace [YWrite
W-CDMA Downlink

I Displays average power between Start Time and Stop Time I
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UsertliMeasurement-Eunctions o Evaluating iixsCharacten stics (1.0/21)

Spurious Emission | SPA

The peak frequency and level in each segment and the standard margin are displayed; parts exceeding the limit line
are indicated in red. Also, Fail is displayed in red at the bottom left of the Results display even when the limit line is
exceeded at only one part. A maximum of 20 segments can be set.

Spurious Emission Measurement
MspectrumAnabeer — Hm 13:

@RBW  1MHz | ATT  10dB |[lt SeectrumAnabzer G
VBW  IMHz | SWT  3ms ||SuriousEmiskn

Spurious

Reference Level 0.00dBm Begment 5  Positive 10001 points

Emission
0.0 On Off

ETime Domain Measurement:
: Spurious can be swept (detected) for up to 20

-10.0

[

-200 Segment Setup

L)

1
1
1
1
H 1

— .segments using the Zero Span measurement |
. 1

1 function. |

Displayed 1
1

1

1

1

1

1

&

Segment EDifferent parameters (RBW/VBW) from segment

5

. 'sweeping can be set.
age of Summary

ao mamwt | 1 Time domain measurements can switched ON/OFF.
Start 2.000 0GHz Stop 3.000 0GHz I o o o o o e o e e e e e e e e e e e e e e e e e e e e e e e e e e - 1
Spurious List by Worst Method

Previous Page

No. Segment Frequency Peak Margin Limit
Result 1 9.423 00 kHz -83.39 dBm 7039 dB -13.00 dBm
293.280 00 kHz -86.21 dBm 7321dB -13.00 dBm
169.195 000 00 MHz -83.19 dBm 70.19 dB -13.00 dBm Next Page
1.259 400 000 00 GHz -73.45 dBm 60.45 dB -13.00 dBm
2.189 900 000 00 GHz -71.65 dBm 58.65 dB -13.00 dBm

Pana 11 A

No Standard Parameter | I )

I Detected spurious: Segment number, frequency, level (Peak/Margin), limit line I
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UsertliVieasurementEunctions o Evaluating ixiCharactenstics (44/24)

AM: Power vs. Time [ VSA

This function measures the amplitude modulation.

FM Shift Measurement Function: Frequency vs. Time €&»

This function measures frequency shift.

AM Measurement = FM Shift Measurement

Freq. vs Time
MKR 1 0 s 4680 Hz @Analysis Start Time Os
MKR 2 50.00 ms 4570 Hz [@Analysis Time Length 50.00 ms
A24) 50.00 ms 110 Hz

Power vs Time

0 s 15094 mv @Analysis Start Time Os s
50000ms 15.094 mV @Analysis Time Length 5.000 0 ms Burst
50000ms 09984

Filter BW Not Filtered

Detection : Pos&Neg Trace Point : 10001

Detection : Pos&Neg Trace Point: 2601

AM Depth Vertical Scale Center : z 500 Hz / Div

\

\

f/\\\ r"/\\ f //—\ / /’\\

5 / \.\ “‘f’ 5 / \ ‘ \
\ / \ / \\ // \ /
N4 o/ N

#

Frequency

S

Amplitude

Stop Stop

100228 kHz (Peak-Peak)r2 100124 kHz

(Peak-Peak)/2
-1.00021 kHz Average

Average

Frequency and Tife\— —— FleyE—— e —
Center Freq. 2.000 000 000 GHz, Ref. Level 162 mV
Freq. Span 1 MHz|

@Capture Length  1.0000000 s Attenuator 10 dB

Ref.Int Correction On

Frequency and TilheA— o4 LeweD— LA O
Center Freq. 2.000 000000 GHz|| Ref.Level

Freg. Span
@ Capture Length 50.00 ms(| Attenuator

+Peak, -Peak, (Peak-Peak)/2, average voltage ‘

+Peak, -Peak, (Peak-Peak)/2, average frequency
between marker 1 and 2

between marker 1 and 2
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UsertliMeasurement-Eunctions o Evaluating iixcCharacten stics (12/24)

Phase Fluctuation Display Function: Phase vs. Time «&»

This function displays phase time fluctuations.

Phase Fluctuation Display
A |

Phase vs Time
MKR 1 0 110.22 deg.@Analysis Start Time Os
MKR 2 2.000 000 119.72 deg.mAnalysis Time Length 2.00000000 s
Af2-1) 2.000 000 950 deg. Spectrum

Phase Ref 0 Detection : Sample Trace Point : 10001

[deg.] Vertical Scale Center : 0.00 deg. 36.00 deg. / Div Phase Offset 0.00 deg.

180.0 Power vs Time el mmmmmmmmm—mm—mm—--

) :Phase Fluctuation:

R e e e an el | ... .. ..] 'Phenomena that are hard to spot using
la spectrum analyzer, such as phase

1 drift due to switching and transients,

1can be evaluated.

%0, b e I 1

72.0

36.0

Phase vs Time
0.00

Phase

720

Spectrogram

00 000 00 s
Cnmmnn

[
Frequency and Timg———— -Llevel—— —  -Trigger— M
Center Freq. 1.000000 000 GHz Ref. Level 0.00 dBm Trigger Free Run
Freq. Span 31.256 MHz
Capture Length 2.00000000 s Attenuator 10 dB

REIASS Pre-Amp Off
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UsertliMeasurement-Eunctions o Evaluating iixcCharactern stics (1.8/24)

Zone Marker Function L SPA L VSA

This displays the Peak value within the specified range. It is useful for measuring unstable signals with fluctuating
frequency and noise.

Multi-Marker/Highest 10 Function | SPA L VSA

This automatically searches for the ten highest peaks sorted from highest level (Sort Y) or lowest frequency (Sort X).

In addition, setting a threshold eliminates unnecessary searching.

This can be used for IM and harmonic, etc., measurements.

IM Measurement

@ REW

Spectrum Analyzer

997 500 000 00 GHz -86.24 dam ERAW a0

1.995 500 000 00 GHz 42.77 4Bm

RMS

t Zoﬁe Center 1=
| 1995 500 000.00 Hz

T‘ Zone Center 1=
| 1 997 500 000.00 H.
I

|

{

Thresh ._ ‘

| :

3

‘

: W-COMA Dovnink | I
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Userulivieasurement Eunctionsiior Evaluating iixeCharactern stics (44/21)

Gate Sweeping | SPA

This function performs sweeping at the specified gate timing. The spectrum of the burst-on signal is easily displayed,
etc., because sub-screens can be displayed simultaneously in the time domain.

Frequency Counter | SPA

Set [Freq. Count] to ON to use the frequency counter function. [Gate Time] sets the frequency counter measurement
time.

k& Spectrum Analyzer ([0l
MKR"py 199887500000 GHz ~ -31.23am | ¢

Spectrum Analyzer

3 e 1.999 975 015 257 GHz oo/ <8

Reference Leval 0.00dBry

ATT
SWT  15ms || €

Reference Level 0.00dBm 401 points

Gate Delay

9.00000ms

Gate Length

29ms

L]
Gate Source
Center 2.000 0GHz

Wide IF Video APy

ST ST FEST Gate Slope

Rise Fall
-100.0
Gate Level
(Wide IF Video)
—33dBm

Center 2.000GHz Span 1.000GHz

\Gate Time: !
Sets frequency counter measurement time !

1
1
ke r e e e e e e e e e e, et e, e e, e e, e, e, e, —m—m——————-
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UsertliVieasturement-Eunctions o Evaluating ixsCharactern stics (15/21)

2-tone 3rd-order Intermodulation Distortion a»

By inputting two different frequency CW signals (desired waves), two-tone third order intermodulation distortion is
generated close to the desired waves according to non-linear characteristics of DUT. Then, TOI (Third Order Intercept)
is calculated from the two-tone third order intermodulation distortion.

l& Spectrum Analzer

Reference Level 0.00dBm

Center 0.999 999 98GHz

TOI

TOI
(dBm)
1.69 Lower 3rd

Amplitude Lower Tone

(dBc) Upper Tone
-29.94 Upper 3rd

nY

Frequency
(GHz)
0.999 850 000

0.999 949 960
1.000 050 000
1.000 149 999

Bl Results Display

ATT 10dB || L~ Spectrum Analyzer (F

SWT  27ms Item

Description

Pos & Neg 10001 points
TOI (dBm)

Displays the calculated TOI The Worst
value (lower) between two calculated values
(lower and upper) is displayed.

Frequency

Auto Tune

Amplitude (dBe)

Tone Frequency

Auto Manual

Displays the level ratio of two-tone
third-order intermodulation distortion to the
desired wave. The Worst value (larger)
between two caleulated values (lower and
upper) is displayed.

Lower Tone
Frequency

999,949 960MHz Lower 3rd

Upper Tone
Frequency

Two-tone third-order intermodulation
distortion that occurs at the lower frequency
of the desired wave.

Frequency, signal level, level ratio to the
desired wave, and calculated TOI are
displaved.

1.000 030 D0DGHz

Lower Tone

Span 400.160kHz oA

Search

Desired wave that includes the lower
frequency component.

Frequency and signal level are displayed.

on  of

Amplitude Amplitude TOI -
(dBm) (dBc) (dBm) Upper Tone
4321 -20.94 169

Desired wave that includes the upper
frequency component.

Frequency and signal level are displayed.

-13.28
-13.27
-43.30

Upper 3rd

Two-tone third-order intermodulation
distortion that occurs at the upper frequency
of the desired wave.

Frequency, signal level, level ratio to the
desired wave, and caleulated TOI are
displayed.
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Annotation Display (On/Off) | SPA

Screen annotations can be set to On or Off. Annotations about frequency,
amplitude, etc., are not displayed at the Off setting.

ARIREE I Spectrum Analyzer
RBW  300kHz
VBW  300kHz

Pos & Neg 10001 points

about frequency

No annotations
and amplitude
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Power Meter Function

Power meter function can connect a USB power sensor to the MS269xA and read the measurement values.

] 5815

. Measurement Results

B Power: [dBm], [W]

B Relative power: [dB]
Compatible USB power sensors

COM5 MA24108A Freq: 1.000 000 000 GHz Range : Auto

POWER : -10.00 gBm

0.00 48 Model Frequency Dynamic Range
' MA24104A* | 600 MHz to 4 GHz +3t0 +51.76 dBm
100. pw MA24105A | 350 MHz to 4GHz +3 0 +51.76 dBm
Measuring Not Zeroed Offset : Off , 0.00dB Average: 80/1000 MA24106A 50 MHZ tO 6 GHZ _40 tO +23 dBm
MA24108A 10 MHz to 8 GHz —40 to +20 dBm
MA24118A | 10 MHz to 18 GHz —40 to +20 dBm
MA24126A | 10 MHz to 26 GHz —40 to +20 dBm

* MA24104A has been discontinued.

M Installing the Anritsu PowerXpert™

Installing the Anritsu PowerXpert™ PC application software for the Anritsu USB Power Sensor in the MS2830A supports
various measurement functions offered by Anritsu PowerXpert™, as well as use of other USB power sensors by the MS2830A.

Anritsu PowerXpert™ for the MS2830A can be downloaded from the MS2830A and MS2830A Microwave product pages at the
Anritsu website. When using the Anritsu PowerXpert™ software with a PC, download the latest version from the USB Power

Sensor product page at the Anritsu website.
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Phase Noise Measurement Fu

This function measures the phase noise over a frequency offset

ARSI Phase Noise

Carrier Freq. 1000 000 000 Hz Reference Level 0.00 dBm
ATT 10 dB

Log Scale Line

Result Measuring Average 4o

nction [Opt-010]

range of 10 Hz to 10 MHz.

16

Ref -20 dBc/Hz
T

—20 dBc/Hz

-110.0
-120.0
-130.0
-140.0

oz 100 Hz 1 kHz 10 kHz 100 kHz 1 MHz 10 MHz
Carrier Level -15.52 dBm Frequency Error 0.13 Hz

Marker List

Frequency Level Frequency Level
10Hz] 7444 dBclHz| |  100kHz|  -107.36 dBc/Hz)
| 100Hz| -74.44 dBc/Hz 6
| 1kHz] 9245 dBclHz| | 10MHz| 13157 dBclHz|
| 10kHz]  -96:84 dBclHz| I

Ref.Int Pre-Amp Off

Referen

ENormaI marker. Displays phase noise
meaiteies | !lEVEI At Specified frequency offset.
Integral Noise:

rustoze | | Calculates Integral Noise for specified
iintegrated bandwidth

e | 1RMS Noise:

' Calculates RMS Noise for specified
fesamlfM | 1 integrated bandwidth

|Jitter:

ECaIcuIates Jitter for specified
:integrated bandwidth

iResidual FM:

1 Calculates Residual FM for specified
,integrated bandwidth

ce Value

1

1Carrier Frequency:
1 10 MHz to main frame upper limit
' Start Offset (lower limit frequency): 10 Hz to 1 kHz

Stop Offset (upper limit frequency): 100 kHz to 10 MHz

1
1
ke e e et e e e e e et e e e e, et et e e e, et e, e e, e, e, e e, —m—————-

'Log Scale Line(10/16):

Sets number of Log scale lines to 10 or 16
Reference Value: Sets upper limit of vertical axis

—140 to —50 dBc/Hz (Log Scale Line: 10)

—170 to —20 dBc/Hz (Log Scale Line: 16)
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Noise Figure Measurement Function [Opt.017]

Noise Figure is measured with the measurement method of Y-factor

method which uses a Noise Source.
Frequency Mode: Fixed/List/Sweep

DUT Mode: Amplifier

Screen Layout: Graph/Table
Measurement Results Display

B Graph/List/Spot

Displays measurement results for each trace (Trace 1/Trace 2).
Noise Figure (NF) [dB]
4 Noise Factor (F) [Linear]

Gain

¢

4 Y-Factor: Power ratio when Noise Source is turned ON/OFF
4 T effective: Effective noise temperature

4 P Hot: Power measured when Noise Source is On.

4 P Cold: Power measured when Noise Source is Off.

4000000Hz  ATT

30000 000Hz DUT
6000000 000Hz T eold
51

a8

0 :
1,000 dBIdiv Noise Figure

Measurement Result: Example of Graph display
(Frequency Mode: Sweep, Screen Layout: Graph)

UsertliMeasurement-Eunctions o Evaluating iixcCharactern stics (1.9/21)

PR EIN Noise Figure
Bw 4000000Hz ATT
puT
Tecold
8

Frequency Noise Figure Gain

30 000 000Hz 10.66039dB 17.40024dB

100 000 000Hz 3.08945dB 16.59371dB
11000 000 000Hz 2.05194dB  14.53178dB
2000 000 000HZz 2.93286dB 12.31772dB
3000 000 000HZ 3.10655dB 10.24146dB
6000 000 000HZ 5.07462dB 11.33644dB

800 000 000Hz 1.97577dB 15.33487dB
2 100 000 000Hz 2.81561dB 12.24213dB

Frequency Min 30 000 000Hz Frequency Max 6000 000 000Hz

Refint Pre-Amp On

Measurement Result: Example of List display
(Frequency Mode: List, Screen Layout: List)

A NS00
4000000Hz  ATT 0dB #
DUT
Teold
Average 10/ 10
Frequency Noise Figure Gain

1 000 000 000Hz 2.09268dB 14.55470dB

Noise Figure
NF Max  2.12025dB

NF Current  2.08287dB NF Min  2.06244dB

NF Average 2.09268dB NF Max to Min  0.05781dB

Refint Pre-Amp On

Measurement Result: Example of Spot display
(Frequency Mode: Fixed)




Noise Figure Measurement Function [Opt.017]

Noise Source

Supports noise sources from Noisecom NC346 series. NC346 series models and summary specifications are listed below.
See the NC346 series catalog and datasheet for detailed specifications.

NC346 series summary specifications

UsertliVMeasurement-Eunctions o Evaluating iixsCharactern stics (20/24)

Frequen QOutput ENR VSWR (maximum @ on/off) [GHz]

Model RF Connector [Ghz] 8] 001t05 Bto18 | 1810265 | 265140 | Do oreet | DCBlock
NC346A SMA (M) 0.01t0o18.0 5t07 1.15:1 1.2511 — — No Not required
NC346A Precision APC3.5 (M) 0.01t018.0 5t07 1.15:1 1.25:1 — — No Not required
NC346A Option 1 N (M) 0.01t0 18.0 5t07 1.15:1 1.25:1 — — No Not required
NC346A Option 2 APC7 0.01to18.0 5t07 1.15:1 1.25:1 — — No Not required
NC346A Option 4 N (F) 0.01to18.0 5t07 1.15:1 1.25:1 — — No Not required
NC346B SMA (M) 0.01to18.0 14 to 16 1.15:1 1.25:1 — — No Not required
NC346B Precision APC3.5 (M) 0.01to0 18.0 14 to 16 1.15:1 1.251 — — No Not required
NC346B Option 1 N (M) 0.01to 18.0 14 t0 16 1.15:1 1.35:1 — — No Not required
NC346B Option 2 APCT7 0.01to 18.0 14t0 16 1.15:1 1.25:1 — — No Not required
NC346B Option 4 N (F) 0.01to 18.0 14t0 16 1.15:1 1.3511 — — No Not required
NC346D SMA (M) 0.01to 18.0 19 to 25 1.50:1 1.50:1 — — No Not required
NC346D Precision APC3.5 (M) 0.01t018.0 1910 25° 1.50:1 1.50:1 — — No Not required
NC346D Option 1 N (M) 0.01to18.0 19 to 25" 1.50:1 1.75:1 — — No Not required
NC346D Option 2 APCT7 0.01to18.0 19 to 25" 1.50:1 1.50:1 — — No Not required
NC346D Option 3 N (F) 0.01to18.0 1910 25 1.50:1 1.75:1 — — No Not required
NC346C APC3.5 (M) 0.01to265 1310 17 1.15:1 1.25:1 1.35:1 — Yes™ Required™
NC346E APC3.5 (M) 0.01to0 26.5 1910 25 1.50:1 1.50:1 1.50:1 — Yes™ Required™
NC346Ka K (M)™? 0.10to 40.0 10to 17 1.251 1.30:1 1.40:1 1.50:1 Yes™ Required™

#1- Flatness better than +2 dB
*2: Compatible with SMA and APC3.5
+*3: When using noise sources output by DC, always use in combination with a DC block.
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Noise Figure Measurement Function [Opt.017]

Specifications outlines of recommended DC Blocks and Adapters

Qrdaring
Vodel Name RF Connector Frequency Range
JO805s DC Block, N type (MODEL 7003) M (M)-MN (F) 10 kHz to 18 GHz
J15554 DC Block, SMA type (MODEL 7006-1) SMA (M}-SMA (F) 9 kHz to 20 GHz
DC Block
J15544 DC Block, SMA type (MODEL 7006) SMA (M}-SMA (F) 9 kHz to 26.5 GHz
K261 DC Block K (M)-K (F) 10 kHz to 40 GHz
JOoo4 Coaxial Adapter N (M}-SMA (F) DCto12.4 GHz
Adapter
J1388A N-SMA Adapter N (M}-SMA (F) DC to 26.5 GHz

Recommended DC blocks / Adaptor combinations for MS269xA/MS2830A series signal analyzer

Model Frequency Range RF connector Recuménrsg:iﬁigg Block Recurg}r:dir;dﬁ:nidapter
MS2690A 50 Hz to 6 GHz N (F) J1555A J0004
ﬁi@gm MS2691A 50 Hz to 13.5 GHz N (F) J1555A J1398A
MS2602A 50 Hz to 26.5 GHz N (F) J1554A J1398A
MS2830A-040 9 kHz to 3.6 GHz M {F) Mot required Mot required
M528304A-041 9 kHz to 6 GHz M (F) Mot required Mot required
MS28304 MS2830A-043 9 kHz to 13.5 GHz N (F) Not required Not required
MS2830A-044 9 kHz to 26.5 GHz N (F) J1554A J1398A
MS2830A-045 g kHz to 43 GHz K (F) K261 Not required
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BER Measurement Function [Opt.026]

Returns Data/Clock/Enable demodulated by e
DUT to MS2830A BER function

4 Input Bit Rate: 100 bps to 10 Mbps
4 Input Signal: Data, Clock, Enable
(Polarity reversal supported)
4 Input Level: TTL 3.3V
4 Measured Patterns:
PN9/11/15/20/23, ALL1, ALLO,
Alternate(0101...), User Data(4,096 bit Max.), BER Measurement Setup Example(with Opt. 020/021 installed)

Data / Clock / Enable

BER
Measurement

DUT

PNOfix/11fix/15fix/20fix/23fix
4 Count Mode: MS2830A Data / Clock / Enable
Data: Measures until specified Data count BER
Error: Measures until specified Error count Measurement
4 Measurable Bit Count: 1000 to 232-1 DUT
(4,294,967,295 bit) ! I 4
4 Measurable Error Bit Count: 1 to 231-1 _ MG3710A Vector Signal Generator, etc
(2,147,483,647 bit) e —
4 Count Mode:
Single: Measures specified measurement bit count RF Output
once .
Continuous: Repeats Single measurement " BER Measurement Setup Example
Endless: Continues measurement to upper limit of (using external vector signal generator)

measurement bits

This option installs a BER measurement function for measuring error rates between 100 bps and 10 Mbps using
the DUT demodulated Data/Clock/Enable signals. The results are displayed on the MS2830A screen.
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BER Measurement Function [Opt.026]

ARSI BER Test

Data Type Count Mode Data

Data 10000 Bit

Measure Mode Single

Measure Information

Status Measuring
Error
Error Rate SyncLoss Count 0
—

Error Rate 1.008E-002 1.008%

Error Count 0620

BER Test Start or Stop

_— Clears measurement result

Data Type
PN9/11/15/20/23, ALL1, ALLO,
Alternate(0101...), User Data,
PNOfix/11fix/15fix/20fix/23fix

BER Measurement Example  weasured sit

\ Measure Mode

\Count Mode

Measure Mode Count Mode
Single: Measures selected data patterns until result Data: Specifies number of measurement bits (default)
reaches specified number of bits or specified Error: Specifies number of measurement error bits

number of error bits
Continuous: Repeats single measurements (default)
Endless: Measures data until result reaches upper limit
of measurement count bit
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BER Measurement Function [Opt.026]

[PN Fix pattern]

At BER measurement, special PN patterns

PNx*N (N=0,1,2 )

called PN_Fix patterns can be used. A PN Fix

; A
pattern consists of repeated parts of PN [ Al
patterns, and PN patterns with a shorter
PNx PNx
length than 1 cycle. 2"~ 1 bit) (2° - 1bit PNx not
completed
(y bit)
Even when the PN data part of the waveform _

. . PN_Fix pattern length »
pattern output from vector signal generator N = (2*-1) * N +y bit -
has no periodicity, BER measurement is
supported by selecting PN Fix at the BER x: PN order
measurement function. Ny epetition count.of

Initial Pattern Pattern Length
Initial Pattern Setting Range Resolu- Setting Range:
Data T i Default .
ata Type Binary Hex tion erad 96 to 134217728 bit (0 x 8000000)
PN9Fix 000000000 000 1 1FF Resolution: 1 bit
t0 111111111 (9 bits) to 1FF
PN11FIx | 00000000000 000 1 7FF
011111111111 (11 bits) to 7FF
PN15Fix | 000000000000000 0000 1 7FFF
0 111111111111111 (15 bits) to TFFF
PN20Fix | 00000000000000000000 00000 1 FFFFF
0 11111111111111111111 (20 bits) to FFFFF
PN23Fix | 00000000000000000000000 000000 1 7FFFFF
0 11111111111111111111111 (23 bits) to TEFFFF
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[User Defined Pattern]

Usertliveasurement-Eunctions o Evaluating RXsCharacternstics (4/4)

BER Measurement Function [Opt.026]

The BER measurement can use a user-defined pattern, which is an arbitrary binary string that is 8 to
4096 bits long and consists of a data bit string to determine whether synchronization is established plus
a data bit string used as measurement data. A PC can be used to create a user-defined pattern in text

file format. Load the file from USB memory or MS2830A internal hard disk.

Length: 8 to 4096 (Binary)
Extension: ****** bhpn
Saved Folder: the root directory of the USB memory or internal hard disk (Example: D:¥)

File Edit Format Wiew Help

I pn9.bpn - Notepad =0l x|

0000100101001110110100011110011111001101
10001010100100011100011011010101 11000100
1100010001000000001000010001100001001110
0101010110000110111101001101110010001010
000101011010011111101100100 1001011011111
1001001101010011001100000001 100011001010
001101001011111110100010110001 1101011001
0110011110001111101110100000 110101101101
11011000001011010111110101010 10000001010
01010111100101 110111000000 1100111010010
01111010111010100010010000 11001 110000101
1110110110011010000111011110000,

1T1111111100000111101111100010 11100110010 o

El

Example of User-Defined Pattern

Data Type UserDefine
Pattern File
Bit Length
Sync Position Start
Sync Position Length

Measure Mode [Endless

Measure Information
Status
Error
SyncLoss Count 0

Error Rate 10.000E-003 1.000%
Error Count 224302

22430261

Loads user-defined patterns from
the USB memory or the internal
hard disk of the MS2830A.

Selects the media among the
USB memory and internal hard
disk from which user-defined
patterns are to be loaded.

User-Defined Pattern function menu
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Combining the 3.6 GHz Analog Signal Generator MS2830A-088, MS2830A-018 Audio Analyzer
MS2830A-018 and Analog Measurement Software MX269018A options in the all-in-one
MS2830A main frame supports the simultaneous RF and AF signals required for implementing
key TRx tests of analog(FM, ®M,AM) radio equipment.

RF Tx test

N AF Input
<=

PTT Control

= = nput
RF Rx test;

AF Output

I P ———
PTT Control

Key Measurement Test Items (FM Radio Equipment)
Tx Test : Tx Power, Tx Frequency, FM Deviation, Microphone input sensitivity, Modulation frequency
characteristics, Distortion, S/N, Tone frequency, Occupied bandwidth (OBW)/Spurious emission or
Unwanted emission strength (White noise (ITU-T G.227) output supported)
Rx Test : Receiving sensitivity (SINAD and NQ method), Bandwidth, AF level, Demodulation frequency
characteristics, Distortion, S/N, Squelch sensitivity

‘ Signal Type: 1k 1.25k [Noise]
et

. oise] i .
evel: - 50.00 dBm Offset 10.0dB: = T2 [S1¢.

By using the spectrum analyzer display
it is possible to measure the spurious
and occupied bandwidth (OBW) while
outputting an AF signal such as white
noise (ITU-T G.227) from the Audio
Analyzer option.

See MX269018A Product Introduction for more details.
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Software Download Service

Software download service

This service, which provides updated versions of firmware and software for downloading by product
customers, is available on Anritsu’s website.

Download software list

Firmware / Software

Contents

Available version

MS2830A Software
Installer

MX269000A Standard Software
This software is installed as standard when shipping the
main frame.
Spectrum Analyzer function, Signal Analyzer function, etc.
MX2690xxA series Measurement Software
Measurement software for various communication systems.

The latest version is
available on the website.

MX370100A IQproducer
Installer

MX2699xxA series IQproducer
PC application software used for generating waveform pattern
for various communication systems

The latest version is
available on the website.

Standard waveform
patterns

MX269099A Standard waveform pattern
This waveform pattern is installed as standard when shipping
the MS2830A-020/021 or MS2830A-189.
The latest version is installed when shipping.

Only the updated
waveform pattern is
available on the website.

User registration is required for using the software download service.
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