MSA400 Series
Handheld Spectrum Analyzer

Subject to Change



MSA400

Series

Handheld Spectrum Analyzer

Further upgrade of the han

MSA300 series was upgraded turther.

MSA400 series is a definitive handheld spectrum analyzer

we can recommend to you with confidence.

Lineup of four models

Model

Contents

MSA438

JUkHz to 3.3GHz
The most popular model
CAEplicalions;‘- Cellular phone, 2.4GHz wireless
LAN, 2. 5GHz WiMAX, RE-ID,
Broadeasting

MSA458

S0KkHz o B.5GHz
Covering most of the wireless communication
:_Applicmions) 5GHz wireless LAN, 3.5/5 RGHz
- WiMAX. ETC/DSRC. Maintenance
of wireless base statlon

MSA438TG

J0kHz to 3.3GHz
With SMHz 10 3.30Hz tracking generator

" Applicati } Fireg h istics
of electronic component/cireuit and
return loss measurement

MSA438E

50kHz to 3.3GHz
For EMI test
,/__;\]_:lplicaﬁcms;‘ Radiated emission measurement
and conductad emission
measurement

trum, analyzer

Features of MSA400 series

d Compact and lightweight 1.8kg

The dimensions are as small as 162{ W) 7L X 265D )mm, and
the weight is only 1.8kg mcluding the battery, It 15 very convenient

for cutdoor use and on busmness trip.

G Large and color TFT display

3.7 inches, 040 %480 dots and color LCD

G Four hours battery operation

Lithium-ion battery MB400 (option) fully charged cnables about
four-hour battery operation at minimum backlight brightness,

‘I USE memory

USH memary can be usad as a removahle storage. The screen imags
1s stored by BMP format, and the spectrum and the setting parameters
are stored by CSY format.

G USB communication

Such fast transfer rate as |2Mhps maximum was achieved by
adoption of USH interface.

G Accurate frequency measurement by PLL synthesizer

The center frequency 1s accurately set hy PLL (Phase Locked Loop)
synthesizer. Moreover, the frequency counter (factory option)
enahles to measure the frequency of the signal more accurately.

Average noise level -127dBm
The low average noise level of -127dBm @ 1GHz provides a wide

dynamic range.

G 100dB display dynamic range

As the display scale in the amplitude axis 1= [00dB/10div (at
10dB/div), the signal iz observed in a wide dynamic range.

G Easy operation by AUTO mode

- By aute mnge operation, RBW, VBW and sweep time arc
automatically selected based on the frequency span.

« By auto tuning operation, the center frequency is adjusted to the
mazximum level within full span, and the optimum RBW, VBW and

swesap time are chosen

@ Competitive functions

= Measuring functions : Channel power, Adjacent channel power,
Oceupied bandwidth, Electric field strength,
Magnetic field strength and Frequency measurement.

« Caleulation functions : Max held, Min hold, Averaging, Over write

« Marker measursment and peak search function

« Save/Load function

« Hard copy with printer

m Abundant options

A lot of options such as PC software, Logging software, VSWR
brdge, Dipole antenna, Magnetic field probe, USB prnter,

Frequency counter, Lithium-ion battery and Test accessories are

availahle.
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Largz and color TFT display RF input (N(J} connectory
(5 7inches. 640 480dots) +27dBm/25VDC MAX

i

SPECTRUM ANALYZER
3.3GHz MSA438

Kl
REM dkHzx
VBN 100kHZ
REF
~1hdba

ATT OB
SCL 1048/

Sctting of reference level
from +10 10 —60dBm by LB step

Seiting of accurate center
fraquency by PLL synthesizer

M 030, G04WHz 21 {dBw

PEAK SEAHCH CONY
NORMAL TONE B30
Measuring functions
/ « Channe! power
- Adjacent channel power
T|.j|r1u.ngr1c;|maxunum level ) ) “F TFa ) B El // + Oceupied bandwidih
bitaen bl e \ + Eleetrie field strength

+ Magnetic field strength
/

/ ~
REFER /
) A Calenlavion funerions
Sctting of sweep tune NE 5

and detection moda * Max hold
+ Min hold

< Averaging

- Frequency countar

- Owver write
2. 5 and 10dBdiv

uTiL DSPL
—_— Mk Spectrum and seiting parmeters
are saved‘loaded in/from intemal

memery of USE memory.

Frnting cn USE printer and
storing image in USB memory.

Marker measurement and peak searct
Label entry and others

USB B plug

EXT TEIG mput
(SMA-T)

USB A plug

LED indicator for
charging conditions

Protection bumper

D power input
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Measuring functions

[l Channel power measurement

The sum of power in the hand [ ]
specified by band center and band (\

width (colored area) 13 measurad \

band center

[n short, 1t 15 pessible to measure

the 1otal power in the specified

frequency band. Of course, this /
function enables to measure a
noisc power. /

Adjacent channel power measurement

The adjacent channel leakage

power s measured as the ratio of

power in the range specified by

offset frequency and bandwidth

Jower side

(colored area) to carrier power.
power

Both of leakage poweratthe upper
and lower sids are measured.

Furthermore, the method for
measurement is selected out of —/]’
three methods based on the

classification of definition of carmrier power ; total power method, reference

level method and in-band method.

Occupied bandwidth measurement

It is possible 1w measure the
occupled frequency bandwidth ,.'r\

defined as the width of points that \

/ HdBdown
are X (dB) lower than the peak peint cr
level, or as the width of points at / D% prime

M%) of the total power.

1 accnpizd
™= bandwidth ="

Electric field strength measurement

A dipele antenna (option ) connected to the RF input enables the measurement
of the slectric field strength. According to the measuring frequency band, one
antenna can be chosen from six kinds of antennas. M401 is mainly for PDC
S00MHz and GSM 900MHz band, M402 15 mainly for PDC 1500MHz band,
M403 1= mainly for PHS, W-CDMA and GSM 1200/ 1900MHz band, M404
1s mainly for 2.4GHz wireless LAN and Bluetooth, M405 1s mainly for
400MHz wircless, and M406 15 mainly for 5GHz wircless LAN and 5.8GHz
DSRC (ETC). M404 is capable of measuring direct sequence spread
spectrum, frequency hopping and Bluetooth system because of 10ms sweep
time and MAX HOLD function.
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The conventional methed covering the wide band with a single antenna results
in low antenna gain because of using the range away from an antenna
resonance point, and the dypamiec range extremely worsens as a result. To use
a resonance point where the antenna gain s high, six kinds of antennas are
provided according to the frequency bands. Therefore, each antenna secures
a wide dynamic range. Antennas of other bands will be alse provided if
requested.

Since the electric field strength is calibrated for each antenna in MSA400

series, it 1s possible to directly read the measured value.

Moreover, the electric field strength
i o antenna gain
is also measured with an user's

antenna besides antennas from

M40 1 to M406 1f "USER" antenna
15 selected.

operafing range with
conventional
system

operating rangs
with M3A400

frequency

. Magnetic field strength measurement

MSALD0 series measures precisely
the magnetic field distribution on
LSI or PCB using the magnetic
field probe CP-25 (option). As the
magnetic field detection portion
of CP-25 1s of a shielded loop

structure using a glass ceramic

nuilti-layer board technology with
excellent high frequency characteristics, it enahles the measurement with high
reproducibility by detecting magnetic field components enly. The measuring
frequency range is as hroad as 10MHz to 3GHz, and the measured value is

calibrated in the instrument.
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The typical applications of CP-28 are the evaluation of effectiveness of a
bypass capacitor located at a power supply terminal of LSI and the evaluation
of wiring rule of PCB. CP-25 is nat affected by adjacent patterns hecause of

high space resolution.

/ @Measurement of adjacent microstrip line \
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S Y

The. frequancy ccmpcnerts(spastram)
et lines- are recuced o8

al| walue:

cs - raEoiuticn

Pulse [ —»
Sine MNJ—», s /A nmm




MSA400 Series

Calculation functions

Marker and peak search

ﬂ; Max hold

The updaie specirum data is compared with the data lefl last time at each point
on X axis, and the larger one is retained and displayed. The number of times
of the sweep can be set in the range from 2 o 1024 times by a power of 2, ar
by infinite. It is possible to observe a burst signal generated intermittently like
a cellular phone and a frequency drift. In addition, this function is effective
when the maximum level such as EMI test should be measured.

L]
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The update spectrum data 1s compared with the data left last time at each point
on X axis, and the smaller one 1s retained and displayed. The number of times
of the sweep can be set in the range from 2 to | 024 times by a power of 2, or
by infinite.

| Averaging

The simple averaging processing is executed at each sweep. The number of
times of the averaging can be set in the range from 2 to 1024 times by a power
of 1. Even the spactrum buried in noise is observed
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ﬁ Over write

The image on the screen is not cleared at each sweep, and the overwriting
display 1s executed. The number of tunes of overwriting can be set 1n the range
from 2 to 1024 times by a power of 2, or by infinite. This functon is, therefore,
convenient for observing a process of changes of the signal. Moreover, it is
effective for observing a signal occasionally generated.
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[D Marker measurement

Two different modes are available for the marker measurement. One is the
normal marker mode (o calculate and display the frequency (maximum
effective digits: 8) and the level (maximum effective digits: 4) at marker point.
And another is the delta marker mode to calculate and display the frequency
difference and the level difference between two markers (one of which is the
reference marker ).
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[D Peak search

Twa different modes are available for the peak search. One is the normal peak
search mode to search for a peak level within all of 10div of the frequency axis
as the search range. And another 15 the zone peak search mode to search for a
peak level in the range specified by the center value and width, At the normal
mode, the marker moves to a peak level only when the search key is pushed,
but at the zone mode, it follows to a peak level at each sweep. In addition, the
NEXT search to search for the next smaller level is permitted in the normal

peak search mode.

Narmal

peak search

Z.I'II]B

peak search

MECTSE, DR

PEAK SEARCH
WAL TONE
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Storage of measurement data l Storage into internal memory

The operation of SAVE, LOAD or DELETE is achieved in the same way as
"Storage with SAVE/LOAD key" in the item of USB memory.
However, the number of storage data is limited to 200 data or less.

The tollowing four methods allow you to store the spectrum and the setting
parameters. The storage data is easily managed hecause the label or the file
name 15 attached to the collected data

* Label function ; .
The named label is displayed in the label arca on the screen. As for the E Print on printer
characters, four kinds of numerals (0 to 9), small letter alphabet (a to z),
capital letter alphabet (A to Z) and marks (@, #, ! and cte.) arc available. The The MSA400 series enables a hard copy of the screen by connecting USB
number of characters is 16 or less, printer (option) to USB A plug with USB cable MI400 (option).
Comes into the print mode when pushing COPY key. Since the printer

Label example : BASE352acp8 (refer to screen in nexi item) corresponds to two kinds of power supplies of dedicated AC adaptor and dry

battery, the hard copy of the screen image 1s easily accomplished even in the

o . = t : - " imag i
This label is useful as a comment sentence in case of storing the screen image open where there is no AC power supply. The dry battery allows the hard copy

by BMP format in USB memory, or printing on the printer. Furthermore, it is of almost 140 images.

used as a part of the file name at SAVE/LOAD function

MI400
[" Storage into USB memory
The storage into USB
memaory 15 executed with
SAVE/LOAD key or =
COPY key. COPY
MSA400 series USB printer
o Storage with SAVELOAD  key i
1000 data or less are stored in USB memory by CSV format. The storage data =
is managed by the file name as shown below, and the [ile name i3 displayed 5
in the active area on the screen when pushing SAVE/LOAD 'key. g
Active area e \ | 3
- - e |
Eiuu. (e SFTY e
W v g
FEm 100k
VER 100112
WK TS0 =71 bt I‘l Storage with PC software and Logging software

RETURN

It is possible to siore the data in the PC by using PC software MAS400
Sciting parameters Label area (option), which enables to set the setting parameters with the PC and display
of loaded spectrum the spectrum on the PC screen.

In addition, Logging software MAS410 (option) makes it possible 1o collect

File name : BASE352acp8 _ 5P 098 the data by uninhabited for a long time and store (them,
@ @

(1) The named label is pasted.
(2) The kind of storage data chosen is attached.
S : spectrum, P : setting parameters, SP . both
(3) The consecutive number is antomatically attached only to the same label name.

Only one spectrum is Ioaded on the screen, and at the same time the setling
parameters attached to the spectrum are displayed on the screen

Storage with (COPY  key
The number of storage data is not limited and depends only on the capacity of
USH memory. The whole screen image (excluding function menu) or the

spectrum can be selected, and it is stored by BMP format. This storage data 1
cannol be loaded on the screen of MSA400 series. Besides, it is possible to gt o em mes LmIChm

transfer the storage data in the internal memory to USB memory in a lomp sum
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. Auto tuning

When pushing AUTO TUNEJkey, the spectrum with the maximum level is
scarched within full span (3.3GHz @ MSA438/438T(/438E and 8.5GHz @
MS5A458), and then it is adjusted to the center of the screen. That spectrum is
displayed on the screen at the specitied frequency span, and at reference level,
resolution bandwidth, video bandwidth and sweep time that are automatically

sel to the optimum parameters based on the span.

Detects the maximum
level within full span.

Displays the apectrum
at the specified span,

| Easy operation by AUTO mode

Resolution bandwidth, video bandwidth and sweep time are set automatically
based on the specified frequency span. Furthermore, it is also possible to
automatically set one or two parameters of either resolution bandwidth, video
bandwidth or sweep time.

The operator is released from troublesome operation because these three
parameters accompanying the frequency span are set automatically.
Morcover, the input attenuator and the IF amplifier are automatically set to the
optimum values based on the reference level.

i Precise frequency measurement

» The center frequency is preciscly set by PLL (Phasc Locked Loop)
synthesizer. The setting resolution is 20kHz.

Reference ot VOO
frequenc | Phase Local
i detector ‘1 11{1)1:1: ’—‘.'_‘f\;_' = putput

T

q 4
divider

!

Center frequency

o The frequency counter (factory oplion) enables you 1o measure the frequency
of mput signal more accurately  The frequency 1s measured by 100Hz
resolution and R digits or less. The frequency accuracy of the reference crystal
oscillator is =2ppm @ 23°C and the measuring frequency range is from
I MHz to the maximum measuring frequency of each model.

Battery operation

Almost four hours battery operation has been achieved without enlarging the
main body by adopting a lithium-ion battery (MB400, option) as a buil-in
battery. The battery is easily installed or removed because the cover is
removed by hand without any tool,

In addition, the battery remainder iz divided into five levels and displayed on

the screen.

e Battery charge
The time from empty state to full charge 1s only almost four hours because
cach model is equipped with the rapid charging circuit.
Under the conditions of power-off and connecting the AC adaptor MA400 of
a standard accessory, the battery is charged The charging conditions are
indicated by two colors LED on the right side as shown m the table below.

Charging condition | Color of LED
COn charge red
Completion of charge green
No bartery Areen
Abnormal hlinking in red

# LED 15 turned off at power-on.

The abnormal condition means that the charging time is more than the time
decided beforchand, or that the battery voltage becomes too high.
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with Tracking Generator

MSA438TG

MVS300

m Frequency response of filter

The input and the output of a filter are connected to TG OUT and RF IN
respectively. The frequency response of a filter is observed in the range of
SMHz te 3.3GH=

ke frequency response of the coaxial cable and MSA43ETG is made flat by

using the NORMALIZING function.

TGOUT RFIN

BFF
OUT —— IN

MEALIETG

R
W

fdba
AT ThaR
o RS

TN <17 Diim

m Gain characteristics of amplifier

The frequency response of an active circuit such as an amplificr besides a
passive circuit such as LT filter 1s measured. A measurement example of the
gain-frequency characteristics of an amplifier is shown in the figure below.

The level of TG OUT is -10dBm

TGOUT RFIN

AMD

MSALIRTG

The tracking generator is a signal source which generates the sine
wave svnchronized with the sweep of the spectrum analyzer.

For example, the tracking generator outpuis IMHz sine wave when
the spectrum analyzer is at 1MHz sweep point. The |GHz is output
at 1GHz sweep point as well. Therefore, the amplitude frequency
characteristics of various electronic compenents and circuits can
be gbsarved on the screen without any troublesome operation.
Moreover, the VEWR bridge MVS300 (option) enables to measure

the return loss.

CF
TRLE. (1A 2
SF"AN"

SCL 1048
AP i
{
CALG
AL
MEAS

I' Return loss measurement

VEWR bridge MV5300 (option) connected to TG OUT and RF IN of
MSA438TG enables the return loss measurement. The measured frequency
range is from SMHz to 3GHz
Additienally, the calibration of the return loss 0dB is dene by using the
NORMALIZING function

VEWR bridge

TG OUT ‘ RFIN
MVEI00
ouT (_w = N

MEA4IETG

REF

Vlidsa
ALl TadB
S0 MBS
L,

[ET Sl

GMLEC
MOFMAL

MEAZ




MSA400 Series
Handheld Spectrum Analyzer

for EMI Test

MSA438E

Anechoic box
MY5310/53108/531

MSA438E

l Measurement mode and Preset

Three measurement modes shown below are available. The troublesome
setting for EMI test 1s unnecessary because the parameters corresponding to
the measurement mode are automatically presat.

Measurement mode Function key Preset

Presats mitial parameters of

Normal measurement | NORM (F1) P

Conducted emission
measurement

Radiated emission
measurement

Presets initial parameters of
conducted emission mode

Presets initial parameters of
EMER(F3) radiated emission mode

EMI-C (F2)

l Detection mode

MSA438E has three deicction modes of PK (peak), QP (quasi-peak) and AY
{average). As for the datection level, the relational expression of PKZ QP =
AV is valid as shown in the figure below. Additionally, PK=QP=AV is correct

in case of a narrowhand signal like CW wave.

Sexiton
| - 7 — 7%\ e
/%

T

The PK detection is achieved by setting the measurement mode to normal

AV
detection

measurerment. the detection mode te positive peak and the calculation function
to MaxHold. By the way, a signal of time width 200ns or more is detected by
positive peak detector because the sampling speed of A/D converter is SMS/s.
When observing a disturbance noise, the PK detection enables the fast sweep
because its time constant is much smaller than QP or AV

Therefore, it 1s convenient ta use the PK detection when narrowing the
disturbance noise spectrums out of specification down to small number.

MSA435E 15 a key instrument of EMI measurement. Since it has
funetions such as PK detection, QP detection, AV detection and
RBW 9kHz/120kHz(6dB), it enables the radiated emission
measurement and the conducted emission measurement for
precompliance.

Furthermore, the magnetic field probe CP-25 (option) finds out

the source of disturbance noise.

The QP detection is usually used in both of the radiated and conducted
emission measurements, and the AV detection is usually used in the conducted

cmission cment. The ement time is shortened if they are finally
used enly for the measurement of the spectrums narrowed down by the PK

detection.

I Resolution bandwidth (RBW)

CISPR provides that the radiated and conducted emissions should be
measured with RBW filters of YkHz and 120kHz respectively. The bandwidth
is defined as 6dB width. MSA4358E also has five RBW filters besides these
wwo filters, whose bandwidths at 3dB are 3kHz, 30kHz, 300kHz, IMHz and
IMHe.

H Horizontal axis data of 1001 points

Although the spectrum is displayed by 501 points on the horizontal axis of the
screen of MSA43BLE, it is captured by 1001 points per sweep n the
mstrument. All of these 100 points arc transferred to a personal computer and
displayed on the PC screen after processed by PC software MAS430. The

image. therefore, becomes clearer.
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Option

I PC software NIAS400

Spectum display Setting of zoomn

Satting of measuring function Setring of marker

MAS400 is a software that controls the spectrum analyzers of four models hy
the PC. 1001 points are captured in the spectrum analyzer. Although 501
points are displayed on its screen, the number of points transferred to the PC
is all of 1001 points

The screen image 1s stored by BMP format and the spectrum 1s stored by CSV

format each point (frequency and level)

Logging software MAS410

MAS410 is a logging software that collects the measurement data by

uninhabited. It is optimum for watching an abnormal signal at night and

recording the data by uninhabited for a long time.

* Legeing at specified frequency band, sampling interval and measurement time.

* Makes it possible to fast-forward and fast-rewind the images in the file
like a video recorder, and moreover, to jump to the image with spectrum
exceeding the limit line.

« ERROK 1s antomatically displayed when the signal exceeding the limit
line is input.

Recording

Setting of
spectum analyzer

Limit line

Sampling interval

Measurement nme

Playback

Track bar
Operation o e Number of sereens
button

Comment recorded

] VSWR bridge MVS300

Frequency range © 5 to 3000MHz
Directivity © more than 40dB @ 50 to 3000MIHz
more than 25dB @ 5 to 50MI11z

Inscrtion loss °

less than 7dB @ SOURCE to DUT

less than 841 @ DUT to REFLECTED
Dimensions © SO{W)> 31{H)> 1 14(D)ymm
Weight » approx.240g

Connectros © SMA(T) (for three ports)

[ Dipole antenna M401 to M406

/////

t‘l'

M40l M402 MA03 MA04 MA0s M4ie

Model Freq.range | Antenna gan|VSWR | Dimensions Weight

M40 0.8 to 1GHz > 1dB <15 | 759 > 280mm | approx.58g
M402 | 1.2510 L.65GHz > 1dB1 <15 | 7.5¢ ¥ 280mm | approx.60y
M403 | 1.7 l02.2GHz > 1dBi <15 |75¢ X 210mm | approx.58g
M404 | 2.25 to 2.65GHzZ > 1dBi <15 |75 H210mim | approx.S6g
M4035 | 300 to S00MHz > 1dB <15 |80@ % 212mm |approx.6lg
Madé | 4.7 to 6.2GHz >1dBi <15 |T5g X 152mm | approx S4g

1) Antenna gain and VEWR are specified at a center of frequency range.
2) Connector : N(P)

I Magnetic field probe CP-28

I USB printer

and ene rollpaper /

( With AC adaptar

# Option : Rollpaper (10 1olls)

Frequency range . 10MHz to 3GiHz
Space resolution © approx..25mm
{depending on ohjects)
Dimensions & outside 12 g > 135mm
probe tip 2mm{W) > ImmiT)
Connector - SMA(P)

Printing methed © Thermal line dot method
Paper © Blmm width thermal paper
Power source
internal © AA-sized alkaline battery (4 pes)
external : 7.5VDC/IA (dedicated AC adapter)
Dimensions & | 34W)» 60(H) = 180(Dhmum
Weight @ approx.450g (mainfraine only)
Interface : USB 2.0
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| Frequency counter (factory option) Adapter
Items Specifications Model Connector Impedance Freqrange
MA301 BNC(F)BNC(J} 500750 02
i IMHz to 3.3GHz@ MSA438 438 TG/438E f ! 8050 D 2n Besks
Cred.range A 00 N T 175 0 H
g.rang IMILZ to §.5GH2@ MSA458 MA302 BNC(P)N(J 150750 DC to | 8GHz
2 MA303 BNC(PVN(P) 150/750 DC ts | 8GHz=
+10 to —70dBm @1 MHz to 2GHz, RBW | 00kHz s
P ; ’ : ; MA304 ANC(P) 150750 DC to | 8GH
Measured level | 41y 1o (0dBm@2GHz to 8.5GHZ RBW 100kHz el o ! z
MA305 BNC(PVE(P) 750/750 DC ts 1.4GHz
Measurement |.U”‘Hz = —
rezolution : MA306 W(PYSMAT) 500/500 DC ts 12.4GHz
. MA307 N(PYBNC{T) 500/501 » 2
Display digits N (P) ) 0n/s00 DC to 2GHz
MA308 N(PYENC(J) 500/750 DC to 2GHz
ooy 4 @3
Referonce aall| Acouracy : £Ippm@23L ) MA309 N(I)/BNC(P) s00/500 DC w0 2GHz
Temp.characteristics I £ Sppm@0 to 40T
J] Lithium-ion battery MB400 | |[ UISB cable  MI400

< T.4V/5000mah

Connector : A plug'B plug

Length : Im

‘ﬂ” Coaxial attenuator MG-XXdB o L

) Atteruation error Rated
Model - - 5 . VSWR oWer
DC to 124Gz (12.4C0Hz to 1SGHz P

MG-14B, 2d8. idB, 4dB < Z0.5dB <=*1dB
MG-5dB, 6dB, 7dB, 8B <0748 <*t1.1B

<LIS@DC o 4GHz

<1.2@4 10 12.4GHz W
MG.O4R, (0B, 12dB, 13dB| <=+1.04B <+ 1.254B

<13@124 to 18GHz

MG-14dB. 15dB. 20dB < x1.2dB < =*1.3dB
MG-304B < +12dB@DC to GHz | <12@DC to 8GHz

# Connector, impedance : SMA(P)/SMA(J), 5002

Terminator
w
Model | Freanange 1o T SGH: Ss to i.#GHz 12410 18GHz 1}}05\?; Connector

MG-50S | DC to 18GHz | < 1.08 <110 <115 <120 0.25W | SMA(P)

MG-50N| DC to 8GHz < 1.2@DC to 8GHz w NiPy

#Impedance : 500

Coaxial cable
Model Connector Length Freq.range
MC 102 SMA(P)YBNC(P) 1.5m DC to 2GHz
MC201 SMA(P)/SMA(D) 0.5m DC to 18.5GHz
MC202 SMA(P)/SMA(P) 3m DC to 18.5GHz
MC203 SMA(P)/SMA(P) 4m DC to 18.5GHz
MC204 SMA(P)/SMA(P) 1.5m DC to 12.4GHz
MC301 SMA(P)/SMA(P) 0.5m DC to 10GHz
MC302 SMA(P)/SMA(P) Im DC to 10GHz
MC303 SMA(P)/SMA(P) 1.5m DC to 10GHz
MC304 SMA(PYN(I) 0.2m DC to 4GHz
MC305 SMA(P)N(P) 0.2m DC to 4GHz
MC306 SMA(PYBNC(I) 0.2m DC to 2GHz
MC307 SMA(P)VBNC(P) 0.2m DC to 2GHz
MC308 Ni{P)/N(P) 0.5m DC to 10GHz
MC309 N(P)/N(P) Im DC to 10GHz
MC310 NiPV/N(P) [.5m DC to 10GHz
MC311 N(PYSMA(T) 0.2m DC to 10GHz
MC312 N(PVBNC(]) 0.2m DC to 2GHz
MC313 N(PVBNC(P) 0.2m DC to 2GHz
MC314 BNC(P)/BNC(P) L.5m DC to 2GHz

#Impedance : 500)



MSA400 Series
Handheld Spectrum Analyzer

Specifications

M Frequency section

Frequency range

Center frequency
Setting resolution

Accuracy

RBW freq. error

Frequency span
Setting range

Accuracy
Display dots

Rasolution bandwidth
Setting range

Accuracy

Selectivity
Video bandwidth
SSB phase noise

Spurious response
Harmonics

50kHz to 3.3GHz (MSA438/438TG/438E)
50kHz to 8.5GHz (MSA458)

20kHz

Allows rotary encoder, numeric key and function key.
+(30+20T)kHz £ 1 dot @ Span = [0MHz, RBW3kHz, #1
(60+300T)kHz1 dot @ Span Z20MHz, RBW100kHz, 31
t4kHz (@ 3kHz, 1 0kHz, 30kHz

RBW 20% @ 100kHz, 300kHz

RBW £10% @ IMHz, 3MHz

{MSA438/438TG/HISE>

OHz (zero span), 200kHz to 2GHz (1-2-5 step) and 3.3GHz (full span)

CMBA458>

(OHz (zero span), 200kHz to SGHz (1-2-5 step) and 8.5GHz (full span)

3% 1 dot @ one step slower sweep time than AUTO, 31

501dots @ LCD screen,  1001dots (@ USB communication

31001 dots are captured in the unit.

3dB bandwidth

{MSA438/458/438 TG 3kHz to 3MHz (1-3 step) and AUTO

{MSA43BEY 3k, 9k (6dB), 30k, 120k (6dB), 300k, IM, 3MHz and AUTO

+20%

1:12 (typical) @ 3dB:60dB

100Hz to IMHz (1-3 step) and AUTO

~90dBe/Hz (typical) @ 100kHz offset, RBW 3kHz, VBW 1 00Hz,
sweep time Is

less than —60dBc

less than —40dBe @ =100MHz

M Functions

Marker measurement

Peak search function

Calculation function
WRITE

Measuring function
bandwidth,

antenna), Magnetic

probe) and Frequency

Auto tuning

level

RBW,

Save/ Load
Save

NORM : displays frequency (8digits max) and level (4digits max)
at marker point.

DELTA : displays frequency difference and level difference
between two markers.

Searches for peak level within all of 10 div (NORM mode) or within

ZONE specified (ZONE mode) and displays frequency and level at

peak level, and moreover NEXT peak at NORM mode.

NORM, MAX HOLD, MIN HOLD, AVERAGE, OVER

Number of sweeps is 2 to 1024 (power of 2 ) and infinite.
Channel power, Adjacent channel power, Occupied
Electric field strength (needs optional dipole
field strength (needs optional magnetic field
counter (factory option)
When pressing AUTO TUNE key, the spectrum of maximum
within full span is adjusted to center, and reference level,
VBW and sweep time are set to optimum parameters.

Saves 200 spectrums and 200 setting parameters.

M Tracking generator (only MSA438TG)

Frequency range
Output level

Output level flatness
MNormalizing function
Output impedance
Output VSWR
Output connector

SMHzto 3 3GH=z

~10dBm=1dB (@ 1 GHz

*1.5dB

Compensates input frequency response flat on screen.
500

less than 2.0

N(J) connector

M Amplitude section

Reference level
Setting range
Accuracy

Unit
Average noise level
Frequency characteristics

Input impedance
Input VSWR
Input attenuator
Operating range
Switching error
RBW switching error
Display scale
Display dots
Scale
Accuracy

Input damage level
Input connector

+10 to ~60dBm, 1dB step

T0.8dBxI dot @ CF100MHz, RBW3IMHz, VBW IMHz,
REF -15dBm, #1

dBm, dBV, dBmV, dB 4V, dB L/V/m, dB LA/m

—127dBm (typical) @ 1 GHz

+2.0dB=E1 dot @ < 100MHz

+1.0dB=EI dot @ Z100MHz

5002

less than 2.0

0 to 25dB (1dB step), coupled with reference level
+0.6dB @ 100MHz
+0.6dB

381 dots/10div

2dB/div, 5dB/div, 10dB/div

(0.2dB+1 dot)2dB E(04dB+1 doty5dB
H(0.8dB+1 dot)/10dB  (1.8dB+1 doty/83dB
+27dBm({CW average power), 25VDC

N(JI) connector

M Sweep section
Sweep time

Setting range

AUTO
Accuracy

Trigger
Trigger mode
Trigger source
External trigger
Voltage range
Frequency mnge
Input coupling
Trigger level
Input RC
Input damage level
Input connector
Detection mode

10ms to 30s (1-3 step, Span 0 to 2GHz) and AUTO
30ms to 30s (1-3 step, Span 5GHz (@ MSA458 and full) and

+0.1%k1 dot @ Span 0 to 5GHz
2591 dot @ Full span
Available only for zero span
AUTO

Internal and External

I to 10Vp-p

DC to 5SMHz

DC coupling

approx. 0.56V (fix)

approx. 10k0)/ less than 15pF

50V (DC+ACpeak)

SMA(T) connector

Positive peak, Negative peak, Sample

T:sweeptime (s), #1:23+£5C, less than 28T /70%RH

MICRONIX Corporation reserves the right to make changes in design, specification and other information without prior notice.

Scientech Technologies Pvt. Ltd.

94, Electronic Complex, Pardesipura, Indore- 452 010 India,
© +91-731- 4211100, B< info@scientech.bz, £ www.ScientechWorld.com

M EMI measurement function (only MSA438E)

Detection mode
Rosolution bandwidth

Time constant of QP

PK (peak), QP (quasi peak) and AV(average) detections
3kHz, 9kHz (6dB), 30kHz, 120kHz (6dB), 300kHz I MHz, 3MHz
#3dB bandwidth excluding 9kHz and 120kHz.

TR oy | 202
Clage | Ims | Lms
Discharge | 160ms | 530ms

M General

Communication
Interface
Connector
Transfer rate

Hard copy
USB memory

Display

Display

Backlight

Number of dots
Power supply

Kind of power supply

Dedicated AC adaptor

Lithium-ion battery
Charge function

Remainder indication

Corresponding to USB 2.0

B plug (device)

Full speed (1 2Mbps )

USB printer (option) connected to A plug (host) eanbles hard copy
of screen.

Uses A plug (host), and stores spectrum data, setting parameters and
spectrum data + setting parameters.

5.7 inches and color LCD
LED backlight
640(H)X480(V) dots

External DC source (by dedicated AC adaptor MA400)

and Lithium-ion battery (by optional MB40®)

Input : 100 to 240 VAC

Output : 9VDC/2.6A

7.4V/5000mAh

Capable of charging during power-off.

Indicates 4 conditions with two colors LED (red and green).
5 levels indication

M Other

Operating temperature
Operating humidity

Storage temperature
Dimensions

Weight
Standard accessories

0to 50T (guaranteed at 231070 butat 23 5T as to items with
3% 1, without carrying case)

less than 40T/80%RH (guaranteed at less than 33C/70%RH but at

less than 28°C/70%RH as to items with 31, without carrying case)

~20t0 60T, less than 60°C/T0%RH

162( W) X7 1({H) % 265{ D)mm (excluding projections, protection

bumper and stand)

approx. |.8kg (including battery)

= AC adaptor MA4DD -Carrying case = Accessory pouch - Operation manual

Subject to Change

Y Scientech
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