MS2690A Signal Analyzer series

MS2690A  Signal Analyzer
MS2691A  Signal Analyzer
MS2692A  Signal Analyzer

Product Introduction

MS2690A: 50 Hzto 6 GHz
MS2691A: 50 Hz to 13.5 GHz
MS2692A: 50 Hz to 26.5 GHz

Version 18.00

For the latest information on

ANRITSU CORPORATION MS2690A/MS2691A/MS2692A series,

please refer to the brochure.



Key Eeaturess MUlti=iuncieons

Spectrum Analyzer (SPA) Function

World class dynamic range
*Avg. noise level: —=155 dBm/Hz (2 GHz)
*TOIl: >2+22 dBm
*W-CDMA ACLR: =78 dBc @ 5 MHz

Superior absolute amplitude

accuracy up to 6 GHz
*+0.3 dB (50 Hz to 6 GHz) typ.
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Signal Analyzer (VSA) Function

Wideband FFT analysis of 31.25 MHz

*Option upgrade to 125 MHz™
*1: When bandwidth setting > 31.25 MHz
Frequency setting range: 100 MHz to 6 GHz

Digitize waveforms capture function
*Multi-domain waveform analysis
eSave captured waveforms as IQ data

Preselector Bypass (MS2692A option)
*Bypassing preselector improves
RF frequency characteristics and
in-band frequency characteristics.
eSupports 125 MHz"”? Wideband Measurements
up to 26.5 GHz

*2: Require Opt.077+078

Vector Signal Generator (SG)(option)
*Frequency range: 125 MHz to 6 GHz

*RF Modulation bandwidth: 120 MHz

*Built in BER measurement function
*Built-in AWGN addition function

/I n ri tSU envision:ensure



Key Eeaturess Expandanility and Versatility,

Modular platform supports options for a variety of applications.Installing
measurement software options supports modulation analysis for each
communications technology

Main Unit

MS2690A (50 Hz to 6 GHz)
MS2691A (50 Hz to 13.5 GHz)
MS2692A (50 Hz to 26.5 GHz)

Options Measurement Software
Vector Signal Generator 5G

(125 MHz 106 GHz) LTE/LTE-Advanced (FDD/TDD)
Analysis Bandwidth Extension :
(62 51125 MhS W-CDMA/HSPA/HSPA Evolution
6 GHz Preamp ookHzoscHzy ~ GSM/EDGE/EDGE Evolution

Preselector Bypass (For MS2692A) TD-SCDMA

Rubidium Reference Oscillator ~ ETC/DSRC
: WLAN

Anri tSU envision:ensure 3




Key Featlress CompactanditightiDesign

All-in-one platform supporting spectrum analyzer, signal analyzer, and vector

signal generator functions with small footprint for production lines and easy
portability.

Comparison with Earlier MS8609A

MS269xA MS8609A
Size: 200(H), 340(w), 350(D) mm 177(H), 320(W), 410(D) mm
Screen Size: 8.4 inch 6.5 inch
Weight: 12.5 kg (MS2690A) 16 kg

13.5 kg (MS2691A/MS2692A)
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Basic RPenfermances High=Ltevelfbynamic Range (472)

The world-class dynamic range (displayed avg. noise level -155 dBm/Hz @ 2 GHz,
TOI +22 dBm @ 2 GHz) reduces amplifiers and filters for spurious test systems,

supporting simple, low-cost testing.

MS269xA Specification

A
Bas_e_iatlon 25
Ty Jig MS269xA %
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Wide-dynamic range MS269xA i=
eliminates amplifiers and filters, g?
depending on conditions I N B R
. -
i} 3 B 9 12 13.5

Fraquency (aHz)
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Basic RPernfermances High=Ltevellbynamic Range (2/2)

Dynamic Range Comparison (Catalog Specifications)

Dynamic Range_IM3@10 kHz RBW I Narrow Dynamic Range...

|
1 = Only narrow RBW can be

&

*MS269xA SPA mode specification

|
|
55 | 7~ :
- ® MS268x T ! used not to hide weak :
S W 7/ [~ _— |1 signalin noise floor. |
P s /4 e : !
g —~— < // 1 = Slow measurement speed :
i R e
8] >-<-
lg %0 || Company A SPA o o
g 122 -82 dBc | : /1
105 MS269xA
. ;885 dBc . MS269xA
Mixer Input Level [dBm] . .
Wide Dynamic Range
TOI Noise Floor Max. Dynamic Range = Larger RBW can be used _
@2GHz | @2GHz @ 10 kHz RBW because weak signal rarely hides
MS269x A(SPA) +22 dBm -155 dBm 88.5 dBc : .
MS2683A +12.5dBm | -147 dBm 77 dBc in noise floor.
Company-A SPA +16 dBm -151 dBm 82 dBc

= Fast measurement speed

*When RBW width is 10 times different, the
sweep time is 100 times different.
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BasiC PeEformances EXCellentrACCUraCY Up ter6-GHZ (1/2)

The MS269xA offers superior total level accuracy (+0.3 dB typ.) and modulation
accuracy over a wide frequency range of 50 Hz to 6 GHz using a basic band up
to 6 GHz and two calibration oscillators. It also supports superior analysis
performance for applications of 5G, 4G and W-LAN at 3 GHz or higher.

Input

©

O/)—

ATT

y

i

IF Filter Phase  Level Calibration Oscillator
Calibration Oscillator (50 Hz to 6 GHz)

(Patent pending)

Pre-Selector

MS2690AMS2691AMS2692A : 50 Hz to 6 GHz
(Previous Models : 9 kHz to 3 GHz)

: LPF
2
Ny
Basic Band .
© Local s :
= Oscillactor = % \"’ ADC |-
High Ban ‘
- ‘ Pre- IF Filter M s
_%’v Selector

4
MS2691A/MS2692A : 6§ GHz or more
(Previous Models : 3 GHz or more )

* MS2690A does not have a high band.

At high band, standard spectrum analyzers use a pre-selector to clean images. It is extremely difficult to
stabilize the amplitude and frequency characteristics of the pre-selector, which is a notorious cause of
degraded level accuracy and modulation precision in measurement devices. The throughput range of
frequencies for the pre-selector also limits analytical bandwidths.
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BasiC PeEformances EXCellentrACCUraCY Up ter6-GHZ (1/2)

Excellent Frequency Characteristics In Analysis Bandwidth
The Signal Analyzer Extra Band Cal function using the built-in oscillator for calibration
supports analysis bandwidth calibration at the set frequency.

The excellent in-band frequency characteristics support wideband modulation analysis
with less error.

Frequency range of Extra Band Cal function:
Span < 31.25 MHz (Standard): 30 MHz to 6 GHz
Span > 31.25 MHz (Opt.077/078): 100 MHz to 6 GHz

Example of frequency characteristics in analysis bandwidth after Extra Band Cal

09 Center Frequency ( With Opt.078,
m 04 ——_100MHz Reference Level: =10 dBm,
=03 e 1GHy Input attenuator: 10 dB,
o 0.2 2GH Preamp: Off,
I 0.1 —~—3GH§ Span: 125 MHz )
: 0 ? | —4GHz
- ——5GHz
g 02 ——6GHz
a -0.3
c-04
0.5 *Setting center frequency after Extra
-60 -40 -20 0 20 40 60 Band Cal, requires re-execution of
Offset Frequency (MHz) Extra Band Cal.
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Basic PEformanCes Suppents 4125 VEz\Wideband

\VIEASUNEMENTSIUPITO 2615 GHIZ(L/2)
Wide bandwidth FFT Analysis

Not only can it capture wideband signals but FFT technology supports multifunction
signal analyses in both the time and frequency domains.

Bandwidth Sampling rate | ADC resolution
Standard 31.25 MHz max. | 50 MHz max. 16 bits
Analysis Bandwidth Extension to 62.5 MHz option (Opt.077*1) 62.5 MHz max. 100 MHz max. 14 bits
Analysis Bandwidth Extension to 125 MHz option (Opt.078"1*2) | 125 MHz max. 200 MHz max. 14 bits

*1: The MS269xA-177/178 cannot be retrofitted to the MS269xA already fitted with the MS269xA-004/104 Wideband Analysis Hardware option (discontinued).
*2: MS269xA-078 requires MS269xA-077.

Frequency setting range Bandwidth setting Bandwidth setting
<31.25 MHz > 31.25 MHz
MS2690A/91A/92A (Standard) Main-frame upper limit frequency
+MS269xA-077/078 Main-frame upper limit frequency 100 MHz to 6 GHz
MS2692A+MS2692A-077/078 Main-frame ubber limit frequenc 100 MHz to 26.5 GHz
+MS2692A-067*3 PP Aueney

*3: Microwave Preselecter Bypass. Can be installed in MS2692A. Cannot install simultaneously with MS2692A-003/008.
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Basic PEformanCes Suppents 4125 VEz\Wideband

\VIEASUEMENTSIUPITO 2615 GHIZ(2/2)
MS2692A-067"1 Microwave Preselector Bypass (For MS2692A)

Bypassing the preselector used for the microwave band improves *1: Can be installed in MS2692A.
. . . . . C i Il simul ly with
RF frequency characteristics and in-band frequency characteristics. MS2652A008008.

Preselector bypass Frequency Range: 6 GHz to 26.5 GHz

(When the preselector option is set to On, the image response elimination filter is bypassed. Therefore, this function is not appropriate for spurious
measurement to receive the image response.)

MS2692A with the microwave preselector bypass supports signal analyzer measurement
functions up to 26.5 GHz. Supports wideband analysis with high frequencies for satellite

communications —r . 2
|

m g Save captured data to file gl L@ | .
— = (4Byte Float Binary format) |+ 3
Irits! MS26 - | H H

125 MHz =" B s (=1 | —
: : 500 ms | ]
: 4 External | o, [External)
N HDD Memol
- - ; > Wave-
Frequency, Time ﬁ Analysis tools

Frequency range: 26.5 GHz max.
Analysis bandwidth:
62.5 MHz max. (Opt.77)

125 MHz max. (Opt.078*?) Replay fanction E i Data transfer External PC
Capture time: 500 ms max. = [ ¢ i
B Recalls saved data and = Outputs saved data ¢ Captured waveform data used

replays using signal g = to external PC via with analysis tools
*2: MS269xA-078 requires MS269xA-077 analyzer function = = high-speed interface i« Modulation analysis

* Simulation analysis

Signal analyzer trace

........................................................

Provided by customer
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Basic Performances High=SpeediVedulatienrAnalysis
High-Speed Modulation Analysis

The MS269xA with improved DSP technology and high-speed CPU offers about
20 times faster modulation analyses, such as CDMA and OFDM, than
conventional Anritsu products. It shortens tact times on production lines and
supports efficient analysis of next-generation systems.

Previous

Models |
(Anritsu) Modulation Analysis Time

MS2690A -
MS2691A 1/20
MS2692A |
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Basic Periormmance: External lnterfaces

Versatile External Interfaces as Standard

The MS269xA includes Gigabit Ethernet, USB2.0 and GPIB as standard
interfaces for remote control.

Moreover, it can transfer large amounts of VSA digitized data at high speed over
Gigabit Ethernet to an external PC.

l Anrtsum e s '
¢ e

=

= = ) e ;
= G GG = =)
) DLW ==
Transfer @ 0 ooo ==
I =200 v 9O«
Approximately 18 MB/s | — o5 -

(typical value) fu

Transferring 785 MB of data
Gigabit Ethernet = 44 s

*The file size of waveform data captured by VSA at the longest
time setting is 785 MB.
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Digitizex\WidebandrandHighrAccuracy Waverorm Capture(d/2)

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

The MS269xA Digitize function with opt.077/078 support sampling with maximum resolution of
200 Msps/14 bit (standard: resolution of 50 Msps/16 bit). Based on the excellent level
accuracy and wide dynamic range of the MS269xA, a signal with an FFT analysis bandwidth of

up to 125 MHz can be captured with a level accuracy of +0.3 dB (typ.).

Bandwidth Sampling rate ADC resolution
Standard 31.25 MHz max. | 50 MHz max. (20 ns) 16 bits
Opt.077*1 62.5 MHz max. | 100 MHz max. (10 ns) 14 bits
Opt.077*1+078*L*2 | 125 MHz max. 200 MHz max. (5 ns) 14 bits

*1: The MS269xA-177/178 cannot be retrofitted to the MS269xA already fitted with the MS269xA-004/104 Wideband Analysis Hardware option (discontinued).

*2: MS269xA-078 requires MS269xA-077.

| | A=
RF Down
Wide Dynamic Range Converter
Display Average Noise Level [ *3 ]
:=152.5 dBm/Hz i0'5 dB
+0.3dB (Typ.*4)
*3: 50 Hz < Frequency < 6.0 GHz, , Converter
Frequency band mode: Normal _ ~ !
*4: Excluding Guard Band Wideband 125 MHz (max.) ' 4
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Digitizex\Widebandrand HighrAccuUracy Waverorm Capture(2/2)

The “Analysis bandwidth X Analysis time” signal is held in internal memory and
saved to hard disk. Up to 100 Msamples of data can be saved to memory for one

measurement.

eFrequency Span Span Sampling Rate | Capture Time S I\f'ax.D -
1 kHz to 31.25 MHz T o 5500 ampling 4?\/' a

1 kHz to 62.5 MHz (Opt-077) £ £ .

2.5 kHz 5 kHz 2000 s 10 M

eSampling Rate 10 kHz 20 kHz 2000 s 40 M

22 1050 Uiz
2 kHz to 100 MHz (Opt-077) 2 : 2

100 kHz 200 kHz 500 s 100 M

(Automatic frequency span setting) 500 kHz 1 MHz 100 s 100 M

eAttenuator: 0 to 60 dB 1 Mz 2 Mtz 20 s 100 M

2.5 MHz 5 MHz 20 s 100 M

eTrigger: Video/ Wide IF Video / 5 MHz 10 MHz 10 s 100 M

External / SG Marker 10 MHz 20 MHz Ss 100 M

25 MHz 50 MHz 2s 100 M

31.25 MHz 50 MHz 2s 100 M

50 MHz 100 MHz 500 ms 50 M

62.5 MHz 100 MHz 500 ms 50 M

100 MHz 200 MHz 500 ms 100 M

125 MHz 200 MHz 500 ms 100 M
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Digitizes Calibration=Eree\Waveronm Capture
No need for calibration block at analysis tool side

Normally, error calibration is required at signal analysis due to amplitude/phase
errors generated by passage of the RF signal through the down converter.

The MS269xA has built-in amplitude/phase calibration circuits to automatically
calibrate internal error.

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

s
e A

High-speed transfer
using 1000BASE-T

External PC

/lnri tSU envision:ensure 15



Digitizes ExXpansion Bigitize FUnction

The MS269xA can seamlessly capture up to 4 hours of signals in the 20 MHz band
max. to monitor every instantaneous fault and signal fluctuation. It is useful for
observing long-term DUT performance in a changing environment (temperature,
humidity, external vibration, etc.) and troubleshooting faults by monitoring the radio-
wave environment of base stations with poor performance.

MS269xA External HDD | Seamless capture

. e - High-Speed 4 hours max.*
RF Signal ' 1§ _. E" Interface
4 = eSATA *: Continuous
#f\’\'\-—P — < ( ) measurement up
P [ 'L .
- | to 20 times
v-
Signal Viewer (Free Trial Software)
+ HDD Digitizing Interface [ ————

(MS269xA-050) T

Search for irregularities
by setting limit line
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VSATEURCon=MultisdeomamrAnalysisieliCaptured Signals
Display captured waveforms in various domains

Freq. v= Time

Measures FSK and
GMSK modulation
wave frequency
variation, and VCO
frequency switching
tlme Pask Pemn

Frequency vs. Time

Phase vs. Time

. Monitors time

fluctuations of phase
to check sudden
phase shift

v 1L, Spectrogram
Power ‘ ‘ ,", 1/ | me Displays spectrum
‘ =1 g variations with time;
LR eamat \ | useful for
(CaPIUTEdiD Al understanding
~ A | waveform transients

Spectrum

g Frequency

Displays waveform of wideband
SPAN up to 125 MHz without
interruption

-PO\)\’/'er vs. Time

Tins Langth

The Power vs. Time trace displays a
graph with amplitude on the

y-axis and time on the x-axis to
confirm changes in power with time
of measured signals.

CCDF/APD

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

A nri tSU envision:ensure
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VSATEURCHon=Continueus MOnIternNg|ei SPECIUM Changes

¢ Spectrogram
This function supports continuous monitoring of spectrum changes with a SPAN

up to 125 MHz. It is useful for checking the stability of burst signals and
occasional interference signals due to intuitive recognition of changes in
frequency and level with time.

Frequency

204.000 00 ms
500.102539 0625 THz
4234 dBm

@Analysis Start Time

@ Analysis Time Length 500.000 00 ms
RBW: 100kHz Freq Trace Point: 513
Det : Positive Time Trace Point: 501

Time Length =
500.000 000 ms

-40.00 dBm

10 dB

LTE Signal causing Distortion due to
Interference between Symbols

a5 Signal Analyzer
Spectrogram
MKR 10 204.00 ps @Analysis Start Time
1.999 023 437 50 GHz @Analysis Time Length
-20.75 dBm RBW: 100 kHz FreqTrace Poin
Det : Positive Time Trace Point:

evel 0.00 dBm

10 dB

/I n ri tSU envision:ensure
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VSATEURCHen=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.

MKR 10

Spectrogram

63960 ms ®Analysis Start Time
1.999 9865 351 56 GHz @ Analysis Time Length

-13.92 dBm RBW: 10 kHz Freq Trace Point :

Det : Positive Time Trace Point:
2.001 250000 GHz

1.998 750000 GHz
Power vs Time

Main Trace

T2
1

75000 ms

Stop

1 -
1
NG
[
i i |
[

6.0000 ms
513
501

.00
dBm

-100.00
dBm

10.000 0 ms

Main Trace

¢ Spectrum

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

¢ CCDF

¢ Spectrogram

Sub Trace

<€ >
Specifying Analysis Segment

¢Power vs. Time
¢ Spectrogram
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VSATEUNCHioN:One-Step @bsenvation eifRising/EallingiSignals

This function supports troubleshooting by frame-by-frame replay of transient burst
responses and generation of unwanted spurious in captured RF signals.

1.998 750 000 G‘Hz Start 1.000 0 ms dBm

(
Frame-by-frame Sub-Trace (Spectrogram)
replay of changes = R RRRRRRRAAAAA—ririii9
. > Cdem
In captured % Tm-::a}_-_
spectrum =) RN -
g F 11000
L

Start Time (Main Trace) =
140.000 ps

Start Time (Main Trace) =
100.000 ps

Start Time (Main Trace) =
220.000 ps

Start Time (Main Trace) =
180.000 ps

51
MY
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VSATEUnctiens UsertlfReplay:Function forComparative Verficaton

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 version
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 f 22 531,128 Kbytes Total

[ Name | __Date/Time ___|SizelBytes]

DUT-A 10/15/2008 1:04:04 PM [ 7 840,000
DUT-B 10/15/2008 1:0455 PM 7,840,000 Off
10/15/2008 1:10:40 PM 7,840,000

DUT-C Off

Digitize Data
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VSATEURction: Elexipble Fle 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 a file.

Example: Capture 20 ms and save only
one burst (600 us) of GSM signal to file.

Ir—-'-rI |r|| II‘I fﬂ'| ‘f\_‘r"ll / /\Il lﬂl ||r\‘-u| ('nll Ir'lﬂ\. IIM\ Jrv.ll ‘In'ﬁulﬂ_‘.\‘: ATV J‘\J"-‘J\' J""\l ; T Il"l. f\ll Fll ﬂ Ip'l |"‘| .f"| |ﬁ\’ﬂl Py |'r\“| Imrv\l m Iu\] I,'_‘I -
|

|II 1” R N RS ULV | "||,

7.800 0 ms

Analysis Time: 600 us

Capture Time: 20 ms

Save required
segment to file.

(D2 Hard Disk
&

File Name

QOutput Rate

10.000 OMHz

L3
Time Range

* Manual
Start Time

Full

Analysis Time

7.800 Oms

Time Length

Manual

600.0us

Save total
capture time.

Save data
specified by
Analysis Time.
Save specified
time segment.
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VSAEUnction: ERIFANalysistTAdvVantages UltrarHIighr Speed

The MS269xA measures many times faster than a sweep spectrum analyzer by using
the signal analyzer mode, which performs FFT analysis for the standard 31.25 MHz
bandwidth.

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

00 us

SWT 95ms

9 725 000 00 GHz -31.06 aBm

_Analysis Length 95 us Analysis Length 19

rrrrrr

mmmmmmm

Trace-B

rrrrrr

Level 10,00 dBm Trigger Free Run of. Level

nuator 6 dB s| [BAttenuato

20 Averagings ——> Batch Capture 20 Times
Measurement Time 2.6 S€C  Measurement Time 0.3 Se€C measurement Time 0.04 secC

,8 Times 65 Times
= - Faster

20 Averagings

Ultra Fast
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V/SATEURnction: Nolrace Viede

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.

(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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SPAEUNCHONESIXAIIMES (Imaxe) Fasters SWEEP

Fast mode with 6 times faster sweeping minimizes spurious measurement
times, etc.

Normal

k& Spectrum Analyzer
@ RBW  10kHz

VBW  10kHz

@ RBW  10kHz ATT 10dB
VBW  10kHz SWT 355ms

Sweep Time Reference Level -4.00dBm

Reference Level -4.00dBm Sample
Auto Manual
Sweep Time =

60 ms

Sweep Time =
355 ms

Sweep Time
355ms
Auto Sweep Time
Select
Normal  Fast
Trace Points

1001

I
ol |y i,
T R "’MH'FW" i 'w"\"“ﬂ“{'«"\\"k-"lVﬁﬂ"'-'\-\“-'ﬂn",l\’ﬁ".ﬂ'}'\-‘wv‘v\»‘dW«Aw*\n\m~Wﬁ,-W\'A\«M\P'.u\“v H i

-110
-120
Center 2,000 00GHz Span 10.00MHz Center 2.000 00GHz Span 10.00MHz

Trace [Write Average | Trace FYWrite Average (

Sweep Time

Auto Manual

Auto Sweep Time
Select
Normal  Fast

Trace Points

1001

Sweep Time = About 6 Times Faster YR
355 ms > 60 ms

Fast mode: Achieves high-speed measurement with accuracy by using
internal calibration
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Measurement Software: Various Communications Systems

Measurement Software

Modulation analysis of various communication systems from cellular system, such as 5G,
LTE and WCDMA analysis software is all supported.

Communications

Communications

(Requires MX269051A)

Model Name Model Name
Systems Systems
5G Standard Measurement Software \W-CDMA/HSPA Downlink
MX269051A (Base License) \W-CDMA/HSPA/ MX269011A Measurement Software
NR TDD sub-6 GHz Downlink HSPA Evolution \W-CDMA/HSPA Uplink
MX269051A-011 (Requires MX269051A) MX269012A Measurement Software
NR TDD sub-6 GHz Uplink \W-CDMA BS
oG MX269051A-061 (Requires MX269051A) W-CDMA/HSPA MX269030A Measurement Software
MX269051A-031 NR FDD sub-6 GHz Downlink GSM/EDGE MX269013A GSM/EDGE

Measurement Software

MX269051A-081

NR FDD sub-6 GHz Uplink
(Requires MX269051A)

EDGE Evolution

MX269013A-001

EDGE Evolution
Measurement Software

LTE Downlink

CDMAZ2000 Forward Link

See each software catalog for more details.

*: Only for MS269xA.

Combining with the MS269xA-078 Analysis Bandwidth Extension to 125 MHz

supports modulation analysis up to 160 MHz bandwidth signals of the IEEE802.11ac.

MX269020A Measurement Software MX269024A Measurement Software
LTE-Advanced FDD Downlink CDMA2000

MX269020A-001 Measurement Software MX269024A-001 All Measure Function

LTE / LTE-Advanced (FDD) - -

MX269021A LTE Uplink MX269026A EV-DO Forward Link
Measurement Software Measurement Software
LTE-Advanced FDD Uplink IXEV-DO

MX269021A-001 MX269026A-001 All Measure Function
Measurement Software
LTE TDD Downlink TD-SCDMA

MX269022A Measurement Software TD-SCDMA MX269015A Measurement Software
LTE-Advanced TDD Downlink ETC/DSRC

MX269022A-001 Measurement Software ETC/DSRC MX269014A Measurement Software

LTE / LTE-Advanced (TDD) - - - -

MX269023A LTE TDD Uplink Multi-TDMA MX269017A Vector Modulation Analysis
Measurement Software systems Software
LTE-Advanced TDD Uplink WLAN (802.11)

MX269023A-001 Measurement Software MX269028A Measurement Software

(Supports IEEE802.11n/11a/11b/
WLAN 11g/11j/11p)

MX269028A-002 *

802.11ac (160 MHz)
Measurement Software

(for MS269xA)
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UseitliMeasurement Eunctions for EvaluatingiixcCharactenstics (1/21)

The MS269xA has all the versatile built-in measurement functions needed for evaluating Tx characteristics.
Using functions matching measurements supports simple tests according to specifications.

Measure Function SPA ™! VSA 2
Channel Power v 4
Occupied Bandwidth 4 v
Adjacent Channel Leakage Power v v
Spectrum Emission Mask v
Burst Average Power v v
Spurious Emission v
AM Depth v
FM Deviation v
Multi-marker & Marker List v v
Highest 10 Markers v v
Limit Line v
Frequency Counter v
2-tone 3rd-order Intermodulation Distortion v
Annotation Display (On/Off) v
Phase Noise Independent function
Power Meter Independent function™
Noise Figure Opt. 017 ™

*1: SPA (Spectrum Analyzer)
*2: VSA (Vector Signal Analyzer)
*3: Use USB Power Sensors

*4: Use Noise Sources (Noisecom, NC346 series)
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UseltliMeasturement Eunctions for EvaluatingiixsCharactenstics (2/24)

Channel Power | SPA_L VSA

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

Channel Power Measurement

RBW  30kHz | @ ATT 6dB
SWT  38ms

Reference Level  0.00dBm * | Measurement function ON/OFF

Channel Center

Channel center frequency

2.000GHz

camel®d® | Channel bandwidth

9.000MHz

L3
Filter Type

et Filter:
Rectangular, Nyquist, Root
Nyquist

-W.r'i‘r'i' 'l'nl»fl.iJ,1-s1fL1_u.I\.k.WiﬁJ'“‘.I\1U1.1*utl.h"‘u‘ﬂ'lw.lmﬁhi ‘ ‘LMN"‘"l‘h’l‘-'1I(l"Ih.’r.1'fL"|LJ'\"‘JIMU"&-L‘J’M‘)‘

Center 2.000 00GHz Span 10.00MHz
Channel Power

Channel Center 2,000 000000 GHz Absolute Power -T797 dBm/Hz

Channel Width 5.000 000 MHz -1098 dBm/5.000MHz

Load Standard

Irace pywme

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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UseitliMeasurement Eunctions for EvaluatingiixcCharactenstics (8/21)

Occupied Bandwidth

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

Occupied Bandwidth Measurement
-

@ RBW  30kHz |@ ATT
SWT 38ms

Reference Level 0.00dBm

Measurement function ON/OFF

Measurement mode selection: (See below)

% setting for <N%> mode

Power setting for <X dB> mode

1

. N% mode: !

Lond Standard . Bandwidth containing N% power with !

Center 2,000 00GHz Span 10.00MHz 1 . . !

OBW (99.00% of Power) —— i total power in display as 100% !
1

! :

1 1

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 Y

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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Adjacent Channel Leakage Power Measurement

-10.00dBm

-30.0 J
. ‘-lﬁ" *‘“"'pl"f‘H"f"fﬁh";"\fﬂ"f”'"lﬁ‘f‘ ff"-r.lhhi\m r' e .-n F klflr“ i

Center 2.000 00GHz
Adjacent Channel Power ( Carrier-1)

3.840 000 L1
3.840 000

Adjacent Channel Leakage Power (ACLR)

This function measures adjacent channel leakage power.

@D RBW 30kHz |@ATT

SWT

RMS 1001 points

L]
ACP Reference

Carrier Select

L)

In Band Setup

L)

Offset Setup

L}
Power Result Type

Ofs.

.\ unh]m Wﬁn "‘"‘1"1"" o j"w'h“m r“* M mm, .k, i

Noise Cancel
Span 25.000 000MHz

On Qff

-10.48 dBm/3.840MHz

dBc | dBm
68.16 (
6965 (

Carrier-1 Load Standard &
dBc | dBm
68.13 (

£9.56 (

BW (MHz)

-7861) W
8004) U2

-78.63 )

L2 8013 )

W-CDMA Downlink

v

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

() indicates absolute power [dBm].

UseltliMeasturement Eunctions for EvaluatingiixsCharactenstics (4/241)

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)

E Reference power setting:

1 - SPAN TOTAL: Integral power for overall display

1 - Carrier Total: Total of all carrier power

' - Both Sides of Carriers: Out-of-band carrier power
' - Carrier Select: Specified carrier power

A nri tSU envision:ensure
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UseitliMeasurement Functions o EvaluatingiixcCharactenstics (5/21)

Adjacent Channel Leakage Power (ACLR) | 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
instantaneously!

@RBW 30kHz @ ATT  OdB |[ba Spectrum Anabe:
SWT 378ms In Band Setup

Carrier Number 4§

Reference Level -10.00dBm

L HinBand ]

2.000GHz

Carrier Spacing

5.000MHz

Carrier BW

3.840MHz

l,w,.‘u.N{p\,‘a\'.-._ﬁ'ﬁ‘u-.w\',«"\l,\,‘w.\‘Jﬂ] LlFvf\1‘.‘n"ulrﬂ|.\\Af.‘.\l'\wIHi,H{ﬂu‘.j{‘\\dm_‘l%-‘!
100 132 u vzl | u3

Center 2.000 0GHz Span 100.0MHz
Adjacent Channel Power ( Both Sides of Carriers )
Carrier-1 22.22 dBm/3.840MHz Carrier-12 22.36 dBm/3.840MHz
Offset Freq (MHz) BW (MHz) dBc | dBm dBc | dBm
5.000 000 3.840 000 L1 57.42 ( -7964) W £7.43 ( 79.79 )
10.000 000 3.840 000 L2 57.24 ( 7946 ) U2 57.04 ( -79.40 )
15.000 000 3.840 000 L3 57.36 ( -7958) U3 5753 ( -79.89)

L3
Filter Type

Root Nyquist

Roll-off Factor

Trace [Write
W-CDMA Downlink I
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UseitliMeasurement Eunctions for Evaluating iixsCharactenstics (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!

FARISEN Spectrum Analyzer A=

@ RBW 30kHz ATT 10dB || k& Spectrum Analyzer @
SWT 500ms

Reference Level -10.00dBm 1001 points

R

Offset

40.00MHz

SRR SRR i e ety Vgt e ittt

-110.0 L8 L7/L6 L5 L4/L3 L2 Ul U2 U3 U4 Us UG U7 U

Center 2.000 0GHz Span 150.000 000MHz
Adjacent Channel Power ( Both Sides of Carriers ) - Offset Ch Power
Carrier-1 -21.88 dBm/3.840MHz Carrier-12 -21.86 dBm/3.840MHz

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

5.000 000 3.840000 R.Nyquist 022 L1 5047 ( -7235) U1 5067 ( -7253)
10.000 000 3840000 R.Nyquist 022 L2 5069 ( -7257) U2 5082 ( -7268) 3.840MHz
15,000 000 3.840000 R.Nyquist 022 L3 5078 ( -7266) U3 5087 ( -7273)

20.000 000 3.840000 R.Nyquist 022 L4 5090 ( -7278) U4 5097 ( -7283) Filter Type

25.000 000 3840000 R.Nyquist 022 L5 5160 ( -7348) U5 5155( -7341)

30.000 000 3.840000 R.Nyquist 022 L6 5189 ( -73.77) U6 5199 ( -7385)

35.000 000 3.840000 R.Nyquist 022 L7 5233 ( -7421) U7 212 ( -7398)

40.000 000 3840000 R.Nyquist 022 L8 5220 ( -7408) U8 5222 ( -7408)

022

Ch BW

L3

Root Nyquist

Roll-off Factor

W-CDMA Downlink
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UselulfvieasurementEunctions o Evaluating ixsCharacternstics (v/24)

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

kA Spectrum Analyzer

Spectrum

Reference Level  60.00dBm[60.00dE] —ABST —REL Emission Mask Measurement function ON/OFF

on  of

| Reference carrier bandwidth and sweeping method
Reference Setup Settl ng

L)

omersenn | Offset position and sweeping method setting

umitsews | Limit line setting (orange line)

-a0

seete | Measurement target setting: (See below)

Center 2.000 00GHz Span 256.00MHz Both

Spectrum Emission Mask . . .
: Offset Lower Upper Result Type ReSUIt d|Sp|ay SW|tCh|ng

Result Start (MHz)  Stop (MHz) = Peak (dBm) Freq (MHz) Peak (dBm) Freq (MHz)
2515000 2.715 000 2983  1997.469 600 2875 2002682000
2.715 000 3515000 2893 1996543 400 2901 2003493 400 Load Standard 7
Reference 3515 000 4,000 000 2971 1996.479 665 2929 2003607 150 Parameter
4,000 000 8,000 000 2176 1992295100 2112 2004.000 000 P 2 43dBm
8000000  12.500 000 41591 1991.973000 1546  2011.123 000

Peak Margin

- Peak: Absolute power
- Margin: Margin for limit line

4968 dBm

Measurement Target Setting
Trace [Write
I w.cDMA Downlink

- Both: Measures both Lower and Upper

Level (Peak/Margin) and frequency of point - Lower: Measures Lower

closest to limit line per offset. ! - Upper: Measures Upper
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UsertliMeasurement Eunctions for Evaluating iixcCharactenstics (6/21)

oLimit Lines [ SPA

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 R p——
(2) Limit Pass: Saves waveform file when evaluation result is Pass ——
(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

Line: Limit 1, Limit 2, Limit 3, Limit 4, Limit 5, Limit 6
Evaluation Type: Upper Limit, Lower Limit

Crossover (Point): 1 to 100

Margin: Set Margin line for each Limit 1, 2, 3, 4,5, 6
Evaluation Result: PASS, FAIL

changing the input signal level. The
evaluation results for the five line types can

1

1

1

1

1

1

1

: PASS/FAIL evaluation is performed by

:

1

1

! be displayed simultaneously on one screen.
1

Result Save: Auto-save as csv format file. (Save on Event Function)
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UsertliMeasurement Eunctions o EvaluatingiixcCharactenstics (9/21)

Average In-burst Power Measurement | 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

—
@ RBW 20MHz |@ ATT 6dB || kA Spectrum Analyzer

Burst Average Power

Burst

aeragePower | \leasurement function ON/OFF

On Off

Reference Level 0.00dBm

10 Rt L MM ki Start Time .
‘ s Measurement start position

Stop Time

wassme | Measurement stop position

lﬂﬁ-‘l\"n‘b"p‘«ﬁlnIi‘l\lﬂj Lm ' W ﬁ

niss cancel | NOISE cancellation function ON/OFF
Ml = °F | (Subtracts main-frame noise from measurement result)

. s CA Load S dard
Delay 0¢ Time Span 2.0m$ [req. 2600 000 000GHZ oad Standa
Buret Avarana Pawar Parameter

Start Time 790.000 us Burst Average Power -10.68 dBm
Stop Time 1.368000 ms

Trace [Write

W-CDMA Downlink

I Displays average power between Start Time and Stop Time I
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UseruliMeasurement Eunctions for Evaluating iixcCharacternstics: (4

Spurious Emission

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

Spectrum Analyzer 10
@RBW  1MHz | ATT  10dB /L& SpectrumAnal
VBW  1MHz | SWT  3ms [|SRuricus Emissin

Spurious

Reference Level 0.00dBm BSegment 5  Positive 10001 points Erission

on off

-10.0 1 . .
:Tlme Domain Measurement:

-200 Segment Setup

ESpurious can be swept (detected) for up to 20
tmtsue | 1segments using the Zero Span measurement
3| 'function.

22

Displayed
Segment

1
> ' Different parameters (RBW/VBW) from segment
Paseofsumnary | | Syy@EPING Can be set.
Auto M 1
e okl 'Time domain measurements can switched ON/OFF,

Spurious List by Worst Method
PrevicusPage | — — = = = = = = = = = o o o e T T T T T T T T T T T S
No. Segment Frequency Peak Margin Limit

Result 1 1 9.423 00 kHz 8339 dBm 7039dB  -13.00 dBm
293280 00 kHz 8621 dBm 7321d8  -13.00 dBm

169.19500000 MHz ~ -83.19 dBm 7019dB  -13.00 dBm Next Page
125940000000 GHz ~ -73.45 dBm 6045dE  -13.00 dBm
218990000000 GHz  -71.65 dBm 5865dB  -13.00 dBm

Pana 114

No Standard Parameter | FETFINNNN > It)

I Detected spurious: Segment number, frequency, level (Peak/Margin), limit line I
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UseltliMeasturement Eunctions o EvaluatingiixiCharacternstics (44/241)

AM: Power vs. Time

This function measures the amplitude modulation.

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

This function measures frequency shift.

AM Measurement

Power vs Time
0 s 15094 mv
50000ms  15.094 mV
50000ms 09984

Os
5.000 0 ms

@Analysis Start Time
DAnalysis Time Length

L)
Burst
Average Power

AM Depth

Filter BW Not Filtered
Detection : Pos&Neg Trace Point : 10001

/\

\

\

\\\‘ fﬂ/’/\\ // N \ // —\\
\“‘\\ /““ \ / \\ /
\/ _/ AN

Stop

Amplitude

80.26 %
58.229 mV

(Peak-Peak)/2
Average

[

I
Lol —————— = = -Trigger— ————————————
Ref. Level 162 mV Trigger Free Run
Attenuator 10 dB

Frequency and Tifne
Center Freq. 2.000 000 000 GHz,
Freq. Span 1 MHz|
@Capture Length  1.0000000 s

Ref.Int

Frequency

Frequency and Time————— Fevm

FM Shift Measurement

Freq. vs Time
MKR 1
MKR 2
A(241)

Os
50.00 ms

Hz MAnalysis Start Time
Hz @Analysis Time Length
Hz

Detection : Pos&Neg Trace Point: 2601

-46.80
-45.70
110

[
50.00ms
50.00 ms

Vertical Scale Center : 500 Hz / Div

Stop

100124 kHz
0.02 Hz

(Peak-Peak)r2
Average

100228 kHz
-1.00021  kHz

-3.94 dBm

——F— Trigger— —M8 ——
{ Trigger Free Run

10 dB

Ref. Level
25 kHz
50.00 ms

Freg. Span

Center Freq. 2.000 000 000 GHz
@ Capture Length

Attenuator

Ref.nt Correction On

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

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

37
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UseitltMeasurementEunctions o EvaluatingiixcCharactenstics (1:2/24)

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

This function displays phase time fluctuations.

Phase Fluctuation Display

A Ms2692

Phase vs Tme

MKR 1 1000000 s 013 deg.@Analysis Start Time

MKR 2 1413400 s 11006 deg.@Analysis Time Length 2.00000000 s

A[2-1) 413.400 00 ms 11019  deg. Spectrum

Phase Ref 0 s Detection : Sample Trace Point: 10001
7 [deg.] Vertical Scale Center : 0.00 deg. 36.00 deg./ Div Phase Offset 0.00 deg.
180.0 Power vs Time [ o= = == == = e e e
i 'Phase Fluctuation: :
. 1 1
oV 2 .
- FreauencyvaTme| | Phenomena that are hard to spot using |
I 3"0 1a spectrum analyzer, such as phase |
6. . . . . 1
c‘@ - praseve Tme | 1 Arift due to switching and transients, I
- 1
c ‘ 1can be evaluated. |
D_ 36.0 L T |
720
Spectrogram
\/

LowPhNoise

T T
Frequency and Time———— -Leve| — M - Trigger ———————
Center Freq. 2.000 000 000 GHz|| Ref. Level 0.00 dBm Trigger Video
Freq. Span 31.256 MHz| Delay -100.000 00 ms
Capture Length 2.000 00000 s Attenuator 10 dB Level 40 dBm

Ref.Int Pre-Amp Off
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UsertltMeasurementEunctions o EvaluatingiixcCharactenstics (1:8/24)

Zone Marker Function L SPA_L VSA 4

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 Harmonic Measurement

Spectrum Analyzer

= Spactrum Analyzer

MKR~py  1.997 500 000 00 GH: -86.24 4am

1 -11.23 4Bm

Reference Level -4.00dBm

|| Zone Center1= |

7" Zone Center 1 = i
1,994 987 000.00 Hz

i b
' 1997 500 000.00 Hz

Thresh

W-CDMA Downlink
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UseitltMeasurementEunctions o EvaluatingiixcCharactenstics (4:4724)

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 <

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

ARISESHN Seectrum Analyzer IO

MKR ¥ 2 ANN ANN NNN NN ~ui- 10.55 RBW 3kHz | ATT  10dB
1 “cnt  2.999 999 998 892 GHz -9 dBm VBW  3kHz | SWT 334ms

Reference Level -10.00dBm Pos & Neg 10001 points

|4 Spectrum Anahzer

MKR~py 109887500000 GHz  -31.23aem | o 0"

1

Reference Level 0.00dBm

Gate Time =
0.000 100 s

Gate Delay

5.00000ms

Gate Source

Center 2.000 0GHz
Wide IF Video

S Gate Slope

Fall

ise

Gate Level
{Wide IF Video)
-33dBm

Span 1.000 000MHz

\Gate Time:
Sets frequency counter measurement time

1
1
e, r rr r e, r e e e e .- - .- —————————————— - = -
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2-tone 3rd-order Intermodulation Distortion

Input two CW signals (wanted signals) with different frequencies and calculate the TOI (Third Order Intercept) from the
2-tone 3rd-order Intermodulation Distortion generated near the wanted signals by the DUT non-linear characteristics.

|4 Spectrum Analyzer

Reference Level 0.00dBm

-10.0

-40.0

-60.0

-90.0

-100.0

Center 0.999 999 98GHz

TOI

TOI
(dBm)
1.69 Lower 3rd

Amplitude Lower Tone

{dBc) Upper Tone
-29.94 Upper 3rd

ALY

Frequency
(GHz)
0.999 850 000

0.999 949 960
1.000 050 000
1.000 149 999

RBW 3kHz ATT
VBW Z SWT

Pos & Neg 10001 points

Frequency

Auto Tune

Tone Frequency

Auto Manual

Lower Tone
Frequency
999.949 360MHz

Upper Tone
Frequency
1.000 050 000GHz

Span 400.160kHz IM3 Frequency

Search
on  off

Amplitude Amplitude TOI
{dBm) (dBc) (dBm)
43.21 -29.94 1.69

-13.28
-13.27
-43.30

Results Display

TOI (dBm)

Displays calculated TOIl. Displays
worst value (Lower) of two
calculated values (Lower, Upper).

Amplitude (dBc)

Displays level ratio of 2-tone 3rd-
order intermodulation distortion to
wanted signal. Displays worst value
(smaller value) of two calculated
values (Lower, Upper).

Lower 3rd

2-tone 3rd-order intermodulation
distortion generated at Lowel
frequency of wanted waveform,
Displays frequency, signal level,
level ratio compared to wanted
signal, and calculated TOI.

Lower Tone

Wanted signal with lower frequency
components. Displays frequency and
signal level.

Upper Tone

Wanted signal with upper frequency
components. Displays frequency and
signal level.

Upper 3rd

2-tone 3rd-order intermodulation
distortion generated at Upper
frequency of wanted waveform,
Displays frequency, signal level,
level ratio compared to wanted
signal, and calculated TOI.

/I Mit}s'ﬂ-@]yision:enwre
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UseitltMeasurementEunctions o EvaluatingiixsCharactenstics (1.6/21)

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.

PRIV Spectrum Analyzer
RBW  300kHz ATT 10dB
VBW  300kHz SWT 1ms [|Onnetat

Pos & Neg 10001 points

No annotations
about frequency

and amplitude
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UseitltMeasurementEunctions o EvaluatingiixcCharactenstics (4v/24)

Phase Noise Measurement Function

This function measures the phase noise over a frequency offset range of 10 Hz to 10 MHz.

LARIEVEHN Phase Noise
Carrier Freq. 1 000 000 000 Hz Reference Level 0.00 dBm
ATT 10 dB

Result Average

Ref -20 dBc/Hz

-110.0

1200

-130.0
RELN]
150.0

-170.0
-180.0
10 Hz 100 Hz 1 kHz 10 kHz 100 kHz 1 MHz 10 MHz

Carrier Level -15.34 dBm Frequency Error 0.02 Hz
Marker List

Frequency Frequency
| 100kHz[ 11117 dBclHz|
[ 100Hz|  9099dBcHz|| 6 | ~ 1MHz[ 12174 dBclHz|
[  10kHz] 10860 dBciHz] ]
Ref Ext

Log Scale Line

10

Reference Value

—20 dBc/Hz

16

Normal:
Normal marker. Displays phase noise
|level at specified frequency offset.

Elnteqral Noise:
:Calculates Integral Noise for specified
rintegrated bandwidth

ERMS Noise:
' Calculates RMS Noise for specified
'integrated bandwidth

EJitter:
! Calculates Jitter for specified
iintegrated bandwidth

iResidual FM:

, Calculates Residual FM for specified
Jintegrated bandwidth

[

ECarrier Frequency:
! 10 MHz to main frame upper limit

iStart Offset (lower limit frequency): 10 Hz to 1 kHz
1 Stop Offset (upper limit frequency): 100 kHz to 10 MHz

:Log Scale Line(10/16):
1 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)

A nri tSU envision:ensure
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UseitltMeasurementEunctions o EvaluatingiixsCharactenstics (1:6/24)

Power Meter Function

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

AR HNY Power Mater IO

Amplitude
COM5 MA24108A Freq: 1.000 000000 GHz Range : Auto

POWER : -10.00 gBm
0.004B

100. yw

Measuring Not Zeroed Offset: Off, 0.00dB Average :

Compatible USB power sensors.

Frequency

80 /1000

Accessory

Model Frequency Resolution Dynamic Range
MA24104A" 600 MHz to 4 GHz 1 kHz +3to +51.76 dBm
MA24105A 350 MHz to 4GHz 100 kHz +3t0 +51.76 dBm
MA24106A 50 MHz to 6 GHz 1 kHz —40to +23 dBm
MA24108A 10 MHz to 8 GHz 100 kHz —40 to +20 dBm
MA24118A 10 MHz to 18 GHz 100 kHz —40 to +20 dBm
MA24126A 10 MHz to 26 GHz 100 kHz —40 to +20 dBm

*: MA24104A has been discontinued.
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UseitltMeasurementEunctions o EvaluatingiixcCharactenstics (1.9/21)
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 (Tracel/Trace2).
@ Noise Figure (NF) [dB]
@ Noise Factor (F) [Linear]
@ Gain
@ Y-Factor: Power ratio when Noise Source is turned ON/OFF
@ T effective: Effective noise temperature
@® P Hot: Power measured when Noise Source is On.
@ P Cold: Power measured when Noise Source is Off.

4000000Hz ATT 0dB | Loss Status
Start Frequency 30000000Hz DUT Amplifier

Stop Frequency 6000000000Hz Tcold 29650K | c
Total Point 51

3.00 dB 2 T .
1,000 dB/div Noise Figure

Layout

Graph  Table

12,00 dB 2 059 800 000Hz
2.000 dBldiv 11.6571dB

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

Measurement Result: Example of Graph display
(Frequency Mode: Sweep, Screen Layout: Graph) 45

BT Noise Figure

BW 4000000Hz ATT 0dB | |oss
DuT Amplifier
Teold 29650K | caL

Total Point 8 ENR

Result

Frequency Noise Figure Gain

30 000 000Hz 10.66039dB 17.40024dB
__100000000Hz  3.08945dB _ 16.59371dB
1000 000 000Hz 2.05194dB 14.53178dB
2 000 000 000Hz 2.93286dB 12.31772dB
3 000 000 000HZz 3.10655dB 10.24146dB
6 000 000 000HZz 5.07462dB 11.33644dB
800 000 000Hz 1.97577dB 15.33487dB
2100 000 000HZz 2.81561dB 12.24213dB
Analysis Time
Mode
Auto  Manual
Analysis Time
(Ave. Time)
16.19ms
Frequency Min 30 000 000Hz Frequency Max 6000 000 000Hz

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

Amplifier
296.50K | o

atus Tabi
Average 10/ 10

1 2

R it Ty 3
Frequency Noise Figure Gain ssult Type

Noise Figure

1 000 000 000HZz 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

Secale/Div

1.000dB

Pre-Amp On

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




UsertltMeasurementEunctions o EvaluatingiixcCharactenstics (20/21)

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

Frequen Output ENR VSWR (maximum @ on/off) [GHZ]

Model RF Connector (GHz] 8] 001to5 5to18 | 1810265 | 265w40 | DU oneet | DCBlock
NC346A SMA (M) 0.01t018.0 5t07 1.15:1 1.25:1 — — No Mot required
NC346A Precision APC3.5 (M) 0.01t018.0 S5to7 1.15:1 1.25:1 — — No Not required
NC346A Option 1 N (M) 0.01t018.0 S5to7 1.15:1 1.251 — — No Not required
NC346A Option 2 APCT 001to180 5t 7 1.15:1 1251 — — No Not required
NC346A Option 4 N (F) 001to180 5t07 1.15:1 1.25:1 — — No Not required
NC346B SMA (M) 001to180 14 to 16 1.15:1 1.25:1 — — No Not required
NC346B Precision APC3.5 (M) 0.01t018.0 1410 16 1.15:1 1.25:1 — — MNo Not required
NC346B Option 1 N (M) 0.01t018.0 14t0 16 1.15:1 1.35:1 — — No Mot required
NC346B Option 2 APCT 001to 180 14 to 16 11571 1.25:1 — — No Not required
NC346B Option 4 N (F) 0.01t0 18.0 14to 16 1.15:1 1.35:1 — — No Not required
NC346D SMA (M) 0.011t018.0 19 to 25™ 1.50:1 1.50:1 — — No Mot required
NC346D Precision APC3.5 (M) 0.01t0180 1910 25" 1.50:1 1.50:1 — — No Not required
NC346D Option 1 N (M) 001t0180 19 to 25° 1.50:1 1751 — — No Not required
NC346D Option 2 APCT 001t0180 19 to 25° 1.50:1 1.50:1 — — No Not required
NC346D Option 3 N (F) 001t0180 1910 25™ 1.50:1 1751 — — No Mot required
NC346C APC3.5 (M) 001t0265 13t0 17 1.15:1 1.251 1.3571 — Yes™ Required™
NC346E APC3.5 (M) 0.01t0 265 1910 25 1.50:1 1.50:1 1.50:1 — Yes™ Required™”
NC346Ka K (M)* 0.10 to 40.0 10to 17 1.25:1 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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UserultMeasurement Eunctions o Evaluating iixcCharactenstics (24/21)

Noise Figure Measurement Function
[Opt.017]

Specifications Outlines of Recommended DC Blocks and Adapters

Ordering
Model Name RF Connector Frequency Range

J0805 DC Block, N type (MODEL 7003) N (M)-N (F) 10 kHz to 18 GHz
DC Block J1555A DC Block, SMA type (MODEL 7006-1) SMA (M)-SMA (F) 9 kHz to 20 GHz

K261 DC Block K (M)-K (F) 10 kHz to 40 GHz

J0004 Coaxial Adapter N (M)-SMA (F) DC to 12.4 GHz
Adapter

J1398A N-SMA Adapter N (M)-SMA (F) DC to 26.5 GHz

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

T

Recommended DC Block

Recommended Adapter

E“‘““ﬂ—a Model Frequency Range RF connector Order Name Order Name
MS2690A 50 Hz to 6 GHz N (F) J1555A (from 9 kHz) Jooo4
MS269xA series MS2691A 50 Hz to 13.5 GHz N (F) J1555A (from 9 kHz) J1398A
MS2692A 50 Hz to 26.5 GHz N (F) J1555A (9 kHz to 20 GHz) J1398A

MS2830A-040 9 kHz to 3.6 GHz N (F) Not required Not required

MS2830A-041 9 kHz to 6 GHz N (F) Not required Not required

MS2830A series MS2830A-043 9 kHz to 13.5 GHz N (F) Not required Not required
MS2830A-044 9 kHz to 26.5 GHz N (F) J1555A (9 kHz to 20 GHz) J1398A

MS2830A-045 9 kHz to 43 GHz K (F) Not required
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SE Features VectornrSignaliGenerator,

The MS269xA incorporates a Vector Signal Generator with frequency range from 125
MHz to 6.0 GHz, 120 MHz vector modulation bandwidth, and 256 Msample (1 GB)
waveform memory.

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

Features Wanted signal + AWGN signal
*Frequency: 125 MHz to 6.0 GHz output from one unit

Vector modulation band: 120 MHz XN
*Waveform memory: 256 Msample

*High level accuracy
Absolute Level Accuracy: £0.5dB
Linearity: £0.2 dB (typ.)

*Excellent ACLR performance = = |EEEEEEEFTEEEEEETSEEENN. .. -

<-64 dBc -68 dBc (typ.) @ 5 MHz offset
<-67 dBc -70 dBc (typ.) @10 MHz offset

*BER Measurement function
*AWGN Addition function

[Signal Generator
MS269xA-020 Vector Signal Generator (125MHz to 6GHz)
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SGE Featires Communication'Systemritine Up

The pre-installed standard waveform pattern
is 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.

— Iéi)}aaucer

Waveform
creation

==
Load

—!

., 8000000809

Built-In
HDD

RF Output

¢ 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®
- AWGN

IQproducer (waveform creation software)
-5G (FDD, Sub-6 GHz)*

-5G (TDD, Sub-6 GHz)*

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

-LTE (TDD)* / LTE-Advanced (TDD)*

-HSDPA/HSUPA*

-W-CDMA

-TDMA (PDC, PHS, Various ARIB standards)*
-Multi-carrier*

-WLAN (11a/b/g/n/j/p)* | WLAN 1lac*
-TD-SCDMA*

* option

Arbitrary waveform creation
Outputs ASCII IQ data from EDA tool converted to
waveform pattern for MS269xA-020

See each IQproducer brochure for more details.
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SGE EUnNclions EreguencyRange andiiviecdulation Band

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

Bandwidth (MHz)

120+

100 WLAN
(11n
11b/g

WLAN ¢Frequency range: 125 MHz to 6 GHz
The frequency range covers 5 GHz

LTE
20+ TE Ad

10

11
112) band wireless LAN, 5G and 4G.

%%%% ¢ \Vector modulation band:
cdma2000 GO 120 MHz (built in baseband generator)
1+ o ® The wideband 120 MHz vector modulation

cdmaOne cdmaOne

ngn EDGﬁS
o [_PDC@®, .PDGIS : : : :

025 1 2 3 4 5 6
Frequency (GHz)

bandwidth is achieved using a built-in
baseband signal generator.
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SG RPeniormances: ACLR Performance

¢ 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.

1 Carrier ACLR (measured valu

MKR*m 199917500000 GHz ~ -2548cmm = o MR |@OT o

4 Carrier ACLR (measured valu

MKR ~ @RBW  30kHz |@ATT  0dB
1 2.001 720 000 00 GHz -31.78 dBm SWT  182ms

Reference Level 5.00dBm Reference Level -5.00dBm

T

Storage Count = Storage Count =

10

u2

Center 2.000 00GHz Span 25.00MHz
Adjacent Channel Power ( Carrier-1)

Center 2.000 00GHz Span 40.00MHz
Adjacent Channel Power ( Carrier-1)
Carrier-1 5.93 dBm/3.840MHz Carrier-1 1178 dBm [3.840MHz
Offset Freq (MHz) BW (MHz) dBc | dBm dBc | dBm
5.000 000 3.840 000 L1 68.37 ( 7430) U 68.17 ( -74.10)
10.000 000 3.840 000 L2 7064 ( -76567) U2 -70.74 ( -76.67 )

Offset Freq (MHz) BW (MHz) dBc | dBm dBc | dBm
5.000 000 3.840 000 L1 6261 ( 7439) U1 6362 ( -75.40 )
10.000 000 3.840 000 L2 £64.00 ( -75.78) U2 6396 ( -7574)

Trace [ Write Lin Average ( 10 10) Trace [Write Lin Average ( 10 10)

W-CDMA Downlink W-CDMA Downlink

5 MHz -68.37 dBc™ 5 MHz —-62.61 dBc™

10 MHz -70.64 dBc™ 10 MHz -64.00 dBc™

(W-CDMA, TestModell 64DPCH, 2 GHz, SG output -5 dBm)
*:The value is only example data selected at random, and is not the guaranteed performance.
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SG Eunction: AWGN

¢Built-in AWGN Generator for Dynamic Range Tests
This can add AWGN (Additive White Gaussian Noise) to the wanted wave in
arbitrary waveform memory. It is useful for Tx dynamic range tests.

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

- WCDMA AWGN bandwidth
I - Bandwidth = 3.84 MHz =3.84 MHz x 4
- Oversampling =4 times = 15.36 MHz
MS269xA-020 L e e e e e e M (o I

Vector Signal Generator

waveform - \vanted signal

memory
(256 Msample) Signal output
>
AWGN

Generator AWGN
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SGE FUnctiens BUlltsinBERIVIEasungiinstriument(eption)
¢Built-in BER Measurement for Rx

Characteristic Evaluation _MS269xA Back panel
Adding the MS269xA-020 Vector Signal Generator HEEHrHHHHE;[%HHHHH ]
option includes a built-in BER measuring “-:“:;'m'“n',“wu!.'a"m'“!"“'

t Inpul O

instrument for measurements up to 10 Mbps.
It supports Rx sensitivity tests by inputting the

receiver-demodulated Data/Clock/Enable to the ) "AUX Connector -
back of the MS269xA.
J1373A AUX Adapter
(AUX = BNC)
BER Measurement
- I\/I8269XA_
DUT

Error Rate 0.000E+000

Error Count 0o ,

Waveform output
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|\/|eI’ItS Of A||-in-One SA"‘SG (1/3) Easy reproduction offieldienvironment
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 signal generator 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

(]MA-JML; L
Digitized Data -
DTYTuZTU Data o Samp”ng RF Input

[—Field Environment ]
-Golden DUT Output

Convert

/faveform Data Same signal reproduced by

using Vector SG option
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|\/|el'l'[S Of A||-in-One SA"‘SG (2/3) Easy reproduction offieldienvironment

Digitizer Function + Vector SG Option

Capture & Playback Function
The MS269xA 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 MS269xA,
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

.r

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

using
Vector Signal

W Capture
|
} Analyzer

dgoogoogapo
9|

Come here, Watson.
| need you!

@ 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 (Standard analysis bandwidth or Opt. 077/078).

@ 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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Ments GifAlIZIR=@ne SA+SE (3/3) Reduced Equipmentinvestment

The spectrum analyzer and signal generator in one main frame support easy
configuration of measurement systems and save bench space, initial equipment
investment, and running costs (calibration, management, and power consumption).

Signal Generator Spectrum Analyzer

[ - [= © Ol

MS269xA + Opt.020

» g . ‘\

Signal Generator ~ Spectrum Analyzer

y BER TR rrp— BER
easuremen IE _ Meas
RF Output RN sis
Tx Tx
— —>
CLK/DATA CLK/DATA
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Software D

ownload 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

MS269xA 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 MS269xA-020.
The latest version is installed when shipping.

Only the updated
waveform pattern is
available on the website.

User registration |s requi

’————§

ired for using the software download service.
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https://my.anritsu.com/home
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