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1. Automatically Scan Wide Frequency Range And Capture Only Events Of
Interest Intelligently With DPX Spectrum Mask

Overview:

The sample script in HS00 Command Macro Tool uses spectrum masks in DPX mode to
scan the whole ISM band and capture wideband hopping/pulse/transients automatically. If a
mask violation is detected for a given sub-range of the ISM band, both a screen shot and
stored results are saved.

This sample Macro script helps you to
= Add more sub-span to scan the whole frequency band you need.
= Check for mask violations by loading the frequency mask.

= Adjust the sleep time for however long you want to dwell at the current sub-span looking
for mask violations.

= Set to stop acquiring and export a screen shot and store the current results if a violation
occurs.

With no programming knowledge needed, you could adjust the commands easily to meet
any other scanning measurement requirements.

The following example shows how to scan the whole 80 MHz ISM band (made up by four
20 MHz real time sub-scan channels) and capture the violation signals with DPX spectrum
mask. An antenna is required.

File View Setup Tools
P | @ 1/10/2013 1:25:22 PM GBS | Rt oBt 2
Ref Level | -50 dBm AutoLevel| o | Span: 20.000000 MHz ﬂ ¥ Freqg 2412.000000 MHz
DPX M k -50 ¥ DPX Spectrum
asK —
-70
_ M G| |FOW: e
~ S 100.000 kHz
) e Vertical Scale:
" 10 dB/div
x
& v+ R -
ﬂ |24E|2.UUUUUU MHz | 2412.000000 MHz | 2422.000000 MHz J QJ
— Trace 1:
Freq,fSpan] Ampl ] BW } Run IMarkers] Trace ] Bitmap | M l Normal - AutoMask
I? Enable mask testing Mask Maker... f - i! - - Or Create
Filename: ”
|C:‘\F’rugram Files (x86)\Tektronix\S...\-60dBmMask.hdm | Browse... | = Custom
] Masks
Act On Show alarms on screen and: | [~ Beep W Export screen
. . I > W Pause ¥ Save results M ﬂ
Violation N
Vertical Scale: 10 dB/div
IF Qutput: Off Trigger Source: Disabled M w-l'l* @- H
Settable With Up To 20MHz/CH DPX Spectrum Mask Test
cH3 [ CHn
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1. Establish a connection between the Remote Client and Remote Server.

Please refer to Tektronix H500/SA2500 Handheld Spectrum Analyzer — How to Guide
Series:

“4. How to remote control H500 in the field with Remote Client/Server”.

3. Click Connect.

4. Check Command Macro

Readout to make sure the et '
Marco is connected to o '
instrument. e s = 2
NillEE i | e
5. Click Load Macro... mu-:m.| ‘
Copw Macra 4| n ¥

4 www.tektronix.com/spectrum-analyzer/h500-sa2500



http://www.tek.com/spectrum-analyzer/h500-sa2500

Finding, Classifying and Analyzing Interfering Signals How-to Guide

6. Navigate to the path named Wo
C:\Program Files é:::;- M E -:
(x86)\Tektronix\SA2500PC\USErS | o= tiowioie ——
ettings, and click the file named Rt Marre '
ISMBandScan.txt. o [T T—— /1L 800 A0

& Dow
1. Recest Places

4 SATNNNPL » Ubserfemings
e

7. Click Open.

B Oeskiop

The script file will be loaded into
Command Macro History window.

. n B

Fila name: TobABandoan b - [Commeiazaiin P .=
‘ 7 H Cpen H Cancal
L.

8. Click Run.

Cmmands will be sent to H500.

Winke Rezd ey

Command Maoo Hsiry

o Sanple: Command Maors Tool sorpt - TRand 5o bt -
Saew M, # This sampie sopt uses masis n DPY mode to scan S 054 hand for

# vickebon in detected for a gven subrange of the 159 bacd, bof s e
# Ths mript i desgred 50 that 1l coukd be runs st orcs or n Loop” e -

Quick Tips: Help,.. | "'- Lo Seeoing 10 seounds. -

L)
= The ISMBandScan.txt file is
editable to help you Export e o]
create your own . calcizearchilimitimatchispic on
. Flle Whel"l calc:search:limit:match:str on
command file. L .
violation # set through the IsSM band, checking for mast
i gggﬂsﬁﬁg?gt_silﬁgp time for how ever Jong you
YOU can add or Change sense:d sa:fr‘equeﬁcy:center\
existing sub-span fnpat afever
Channel adjust the calc:search:Timit:state on
1 1 — o on
dwe|||ng time, select /? 2;e:resu'lts "ISM2402MHZ. csp"
different exported file ;E:jlzggggﬁgﬁ:'l'im'it:state of f
Next su —-span
types when violation “eneeapzazsreauency:center [2a2200
with no programming _Itliglg?sr‘cr:_l'l'im‘it:state on Fr(e?e:teel:c
needed % ) \ Frequency
. #nmamory T g;e:resu'lts ISM2422MHZ. cspv"of Sub-span
- You can execute the ig%zggggﬁggﬂ‘im‘it:sta‘ce of f Channel
NexT sub-span
currently selected line Dwell Time < EESQE23?235“‘““”“'“”‘”
from the Command _I:.:a.césearchr:_lﬁm-it:state on
Macro History window ?f%ze:resms "ISM2442MHZ. Cov”
USing “Slngle Step” or ig%gggggﬁgﬁ:'l'im'it:state off
Next sub-span . J
run the current macro iggag;ggggéqrequency.center
ContInUOUSIy USIng tl:g:-:search:'l‘im‘it:state on
“LOO ”. 1 - :I ()
p \,‘;ﬁ; ore:results "ISM2462MHZ. csv"
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= Note that this script does
require the mask file
"60dBmMask.hdm" to be
present.

You could define your own
DPX mask using Auto mask
with one touch.

Finding, Classifying and Analyzing Interfering Signals

How-to Guide
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The sample script uses DPX frequency masks scan the whole ISM band (80 MHz) made up
by four 20 MHz real time sub-span channels. Both PDX spectrum file (.spdx) and screen
shot are exported when signals exceed the -60dBm limit (the Green mask).

File View Setup Tools
= @ 1/10/2013 1:25:22 PM b @™t
Ref Level | -50 dBm AutoLevel Span: 20.000000MHz B | ¥ Freg 2412.000000 MHz
¥ DPX Spectrum
DPX Mask — wm EE=—
RBW: ® Auto
100.000 kiz
Vertical Scale:
i 10 dB/div
9 J _vR [ -]
ﬂ |24D2.UDDUDD MHz | 2412.000000 MHz | 2422.000000 MHz
— Trace 1:
Frequpan] Ampl ] BW } Run ] Markers] Trace } Bitmap ; Mask l Normal - AutoMask
Or Create
¥ Enable mask tasting g_'é_
clename: Mask Maker... Custom
: 2
‘C:\Prngram Files (x86)\Tektronix\S...\-60dBmMask.hdm | Browse... | J Masks
Act On Show alarms on screen and: | [~ Beep v Export screen ”
> More...
. . | | ¥ Pause ¥ Save results ﬁ J
Violation o
Vertical Scale: 10 dB/div
=
IF Output: Off Trigger Source: Disabled v-J”ﬂ rm‘ ?‘T

Settable With Up To 20MHz/CH DPX Spectrum Mask Test

2392 MH2-2412 MHz | 2412 MHz-2432 MHz | 2432 MHz-2452 MHz | 2452 MHz-2472 MKz

LOOP

/

Mask Violation Screen Shots
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2. Discover Signals of Interest With Signal Classification Measurement

Overview:

Signal Classification feature in Tektronix H500/SA2500 Handheld Spectrum Analyzer helps
you determine the various parameters of a part of the signal span.

Signal Classification lets you:

» Define areas of interest as regions (center frequency and frequency span) anywhere on
the waveform

= Recognize the presence of new unwanted signals by comparing current results against
previously saved spectrum surveys.

= Efficiently categorize signals by assigning classification labels and notes to regions

The Color-coded signal classification database can be saved, recalled, imported, exported,
and shared to keep track of spectrum activities at different locations.

Continued from the last example, the following example shows how to recognize and
classify the ISM band signals with Signal Classification Measurements.

Permitted Unauthorized Unknown
A
File View Setup Tod A
P |i=1/10f013 G5 | R @Bt 2
s0dsm | ﬂ ¥ Freq 2412.310880 MHz
-50 . » Spectrum
» Measure
Matched Spectrum Par—
Profile [. Jﬂ\ }| 1 ‘]F"'r"rll"h' "| | ¥ Region
L i Jl'. Y
oo f’ A u.I‘ .
Il'quJn-" \""r.-J L\‘“ I ‘||| i',“.‘( ? ! h] Region 1 Span:
i 18.652850 MHz
|2392.000000 MHz | 2432.000000 MHz | 2472.000000 MHz =
5, Auto Zoom
Matched Signal Type Region ISUWEY Summary | Settings | Export g | Description:
Signal Type: Bandwidth: ﬂ UL
802.11g 20.000000 MHz j ﬂ Classification:
Matched Slgnal \ Permitted
\%nal Standard: Frequency: Channel:
WLAN (ISM Band) Ame 2412.000000 MHz 1 j
More... | ?
, 1 .
rid_| | il AT
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With the setting of the last example:

1. Unselect Enable mask testing Fie_View Setup_Toos
Lo 1/10/2013 4:57:07 PM GE')S w ﬂ 2
under the Mask tab. Ref Level [50dBm  AutoLevel| 4 [ Spans 20.000000 Mz b | ¥ Freq|[ 2462.000000 Mz
-50

¥ DPX Spectrum

RBW/: ® Auto
100.000 kHz

Vertical Scale:

10 dB/div
TR j

= Trace 1:

Frequpanl Ampl 1 BW/ 1 Run 1 Markersl Trace 1 Bitmap | Mask 1 Normal -
I Enable mask testing Mask Maker...
’Iename:

C:\Program Files (x86)\Tektronix\S...\-60dBmMask.hdm | Browse... I

alarms on screen and: [~ Beep [v Export screen

‘2452‘DDDDDD MHz | 2462.000000 MHz | 2472.000000 MHz

B)E

More... ?
1 W Pause ¥ Save results 4 !
\ w Channel

Vertical Scale: 10 dB/div

IF Output: Off Trigger Source: Disabled j M ﬁ

2. Select continuous mode

T 7= 3 g 2

o] : P
under the Run tab. | Ref Lewed [ 30 dBem Aotoievel| f [ Spen: 2o000000Mkr b | ¥ Freg|[ 2402000000 M-z

3 ; ¥ 0P Spectnum
3. Click Spectrum Ll
measurement display. 4| fnsicai sl

™
k - — vt | -
[z Bl —ricfta 1| =l
=Trace L;
Fregispen | Ampl | Fien | Marigrs | Trooe | Bamep | Mask [— -

|

Fun Made s

pel) F Criireicess = |
Singla

virtical Scala: 1D JBjde
IF Cugis: OFF Triggar Sowee: v+ | | JT| %]

4. Set Span as 80 MHz. @)ﬁeﬂ; Rr.g —
Ref Level ’W AutolLevel Wﬂ ¥ Freg IMTDDDTHZ
5. Set Center Freq as 2432 MHz. 0

¥ Spectrum

. RBW: @ Aut
. w.’.ﬂ,p.ﬂl\,r,,, ” f‘n i : |l j i : " % uto
110 -»‘--..-.,.‘-J.J|| '” L" bt 80.000 kiiz

Vertical Scale:

10 dB/div
v+i | -]

6. Set Trace 1 as Max Hold.

7. Click Signal Classification
display.

[2392.000000 MKz [2432.000000 MHz | 2472.000000 MHZ

= Trace 1:
Freq/Span 1 Ampl I BW 1 Run I Markers} Trace ITriggerl Mask I Max Hold -

Normal
Average
Min Hold

Meas Freq:
2462.00000¢

Span:
@——.lSU.UUUUUU MHz Max Span |—
Coupled ™

Stal Center Freq: J Stop Freq:

Min/Max Hold

i 23 5 |2432.uuuuuu MHz \2472.uuuuuu MHz ® RF Measure
8. Click Pause when you can » Crannel
. . Vertical Scale: 10 dB/div (Y —
See mOSt Slg naIS |n ISM band IF Qutput: Off Trigger Source: Disah( = H

—
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9. Tap the Add button.
10. Tap and drag on the screen
to define the region width of
the 1% signal you are
interested.

11. Select the best matched

Signal Type.

The list is sorted with best
matches at the top of the
list, and uses a cell-phone-
style strength icon to show
relative signal type match
relevance.

12. Select the best matched

Signal Standard.

The green trace displayed
is the spectrum profile of
the signal type we selected.

13. Click Declare.

14. Choose Permitted under
Classification, since the
signal is identified as WLAN
signal at 2412 MHz.

15. Comment/notes could be
edited.

16. Click OK.

The color of the permitted
region block will be changed
to blue.

@—-. Add |

How-to Guide

File View Setup Tools

EE 1 @ 1/10/2013 5:29:32 PM

el T
Ref Level |-30 dBm AutoLevel Span: 80.000000 MHz J Freq 2412.310880 MHz

fal
'\ .

h
ll‘. ll | f'\lh#,

. Pl L,,a,f \". : .} ‘i . (f’ i iﬂ =

: %

| 2432.000000 MHz

L]
2]
]

| 2392.000000 MHz | 2472000000 MHz

Region ISuNey Summarﬂ Settings] Export UQ}

Signal Type: Bandwidth: X
Mot Set — |
2|
Mot Set ]
-0 802.11g 20.000000 MHz
Unknown Channel:
ATSC 6.000000 MHz

Rlnatnnth 1 nNANAN MH7

» Spectrum
> Measure

» Channel

¥ Region

Region 1 Span:

18.652850 MHz
E.l Auto Zoom

Description:
Not Set

Classification:

Mone 2

Delete Delete All...

i

Declare... ‘

A[[E A

Region |Sur\rey Summary ‘ Settmgs| Export [/Q |

Mot Set

WLAN (ISM Band) Ame...
Bluetooth (ISM Band)
Bluetooth (ISM Band)

Bluetooth (ISM Band)
Rluatnnth (TSM Randy

2412.000000 MHz
2412.000000 MHz
2413.000000 MHz
2411.000000 MHz
2414 NONNNN MH7

@-

| i1l WLAN (15M Band) Ame... 2412.000000 MHz

Add Delete ‘ 13

i

ER » 2y

| Reer Lot [-50 daim

102013 5:29:32 PM

ArfolLe] Ll [ Spari B0.000000 Mz

-5

::':E@;cﬂ

2 Dieclare Ragpon
302000000 MY

o5 | B ot _®
Pi W Freq | T 2123

|
10800 MH
P Spactrum |
» Maasin
I Charmel

¥ Ragien

Region

Clarcaification: Comment/Mobes: ok
R
B | Sucvy g Parmilbed - Wiralass LAN Sigrial in ESM Band
Signal Type: Hone cangal
TP Lirimagiam =
SU-Ltg inauthorized
T Hskp
E'.MJMI HAnrhrd: § Type: Span: Rsat
I WLAN (15M Esnl Boi1g 18653850 Mz =
Standard: Center Freq:
WLAM (158 Band) Amencas 2412.310880 Mz
add | W
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How-to Guide

File View Setup Tools

17. Tap the Add button to

category more signals. BE @ 1/10/2013 5:29:

Ref Level |-50 dBm AutoLevel Span: 80.000000 MHz b | ¥ Freq 2447.233160 MHz

32 PM

GPE MJ

18. Repeat step 10-17 to

declare the signal.

r\1|'I'!*"Ir'ﬁll'f".‘ﬂ,l..J.Ja,l'\!

In this example, a Bluetooth I

signal at 2447 MHz is

-110

.,..._.H.“,n...,J'f# MM«,..I

» Spectrum
» Measure
» Channel

rl'q ‘"‘| hrﬁ ¥ Region

i J’l

\
ln-.,-.“ﬂﬂ J L v.t‘*f ll“l‘r‘ " ﬂ’ | ,'J'

A
x

g
JJ

Region 2 Span:

declared as Unauthorized.

o 2.279792 MHz
[2392.000000 MHz [ 2432.000000 MHz | 2472.000000 MHz =
L, Auto Zoom
Region lSur\rey Summaryl Settings] Export 1/Q I Description:

The color of the

Bluetooth

X i i Signal Type: Bandwidth:
unauthorized region block is [ Bluetooth 1.000000 Msz — ‘
assification:
changed to orange. [Unauthorized ~]
S\gna\ Standard: Frequency: Channel:

Bluetooth (ISM Band)

2447.000000 MHz 45

Quick Tips:

Delete All... Declare... ‘

Zo] b F

40-12(17)
=  You could choose back to

Normal or Average mode from Max hold mode to

= Click More...
factory Reset database.

know the signal character better.

under Signal Type or Signal Standard to have more selection other than

All the other signals in ISM band could be recognized and classified if you continue to repeat
the declare steps from 10-17. The Color-coded regions can be saved as .txt or .csv file and
recalled keeping track of spectrum activity at different location.

Permi

Unauthorized

Unknown
P> 4

File View Setup Tog

/1

Mi 1710013 SR E J ﬂ
sodem | v‘ ﬂ Y Freq|| 2412.310880 MHz
-50 » Spectrum
» Measure
Matched Spectrum | » Channel
Profile 2ty hitshy ’l ‘ ¥ Region

hod / L
‘I. ﬂ..\.,Jr..||h"‘h"'rJ LNM H' \'|| |i'~1'ﬂ(r’ ma

Region 1 Span:

18.652850 MHz
|2302.000000 MHz | 2432.000000 MHz | 2472.000000 MHz =

L, Auto Zoom

Matched Signal Type Region | Survey Summary | Settings | Bxport /@ | Description:
Signal Type: Bandwidth: ﬂ <IEiig
802.11g 20.000000 Msz ﬂ T -
Matched Slgnal \ Permitted
\%nal Standard: Frequency: Channel:
WLAN (ISM Band) Ame 2412.000000 MHz 1 j
Mare... | ed

pid_| | il LA [T
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3.

11

Capture Only Events of Interest Intelligently With 1/Q Data Saving

Overview:

The Export 1/Q tabs of Signal Classification display and Amplitude vs. Time display in
Tektronix H500/SA2500 Handheld Spectrum Analyzer set the parameters for saving
complex 1/Q (In-phase & Quadrature) data. You can then load the saved I/Q data in an
external program to perform further analysis.

Three file formats are supported:

= comma-separated value (.CSV);
* MATLAB (.MAT);

= |/Q Time data format (.IQT)

Continued from the last example, the following example shows how to save the complex 1/Q
file of the WLAN signal we discovered by Classification Measurement for further offline
analysis.

File View Setup Tools

-m @ 1/11/2013 2:24:14 PM GPS w eExt 2
Ref Love fisn dam uoLevel W » m [ 22310880 Mz

W Spectrum

» Mezsurs | Save I/Q Data Directly From
w Channel the Selected Region

i
"

\ a
§ A L2l
VRIS

¥ Region

Region 1 Span:

& 18.652850 MHz
[2302.000000 MHz [ 2432.000000 MHz | 2472.000000 MHz B Aoz
L uto Zoom
REQ'D”I Survey Summaryl Settings : Export 1/Q 1 Description:
Data to Export Description X ELZ1 U 1 M "' | S |
& Acquire New Humber Samples : [102100 e p to illion 1/Q Samples
Samples Length (Duration) : 3.657 ms _1 ,WI

] Sample Rate : 28.000 Msps

Export I/Q Data...
% More... | ﬂ

Add | Delete | De\eteAII...‘ Declare... ‘ A\ﬂ % j ﬂ ’E ﬂ

1/Q Format Selection

Cenmena-ieparabed °,on
Hgllghl sruat]

*. Browie Folders Gave ] Canced

www.tektronix.com/spectrum-analyzer/h500-sa2500
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With the setting of the last example:

1. Click the BLUE permitted
regions presenting WLAN
signals.

2. Select the Export 1/Q tab.
3. Changing the Number
Samples from the default

65536 to 102400.

4. Click Export I/Q data... to open
the Save As dialog box.

5. Navigate to the location where
you want to save the I/Q data
file.

Select IQ Time (*.igt) and enter
the file name WLAN-H500.

6. Click Save.

Quick Tips:

How-to Guide

File View Setup Tools

P | @ 1/11/2013 2:24:14 PM

Ref Level |-50 dBm Autolevel| 4 | Span: 80.000000 MHz P

=

el ) -
v A

Teq 2412.310880 MHz

1

-86
-98
-110

|2392.000000 MHz

[ 2432.000000 MHz | 2472.0 Hz
REQ‘“"} Survey Summarﬂ Settings Ex'mr”‘{
Data to Export Description

& Acquire New
Samples

C Sample Rate

Number Samples : | 102400

Length (Duration) : 3.657 ms

Export I/Q Data...

: 28.000 Msps

jral
A8
=]
P

» Spectrum
- Measure
» Channel

¥ Region

Region 1 Span:

18.652850 MHz
E Auto Zoom

Description:
802.11g

'Classification:

Permitted <
More... | ﬂ

Add | Delete Delete All...

Declare... |

-4/ [T

= Birorerse Folders

Canced

=  When exporting the 1/Q data, you can save from 1,024 to 65,536 samples. When
exporting the I/Q data of the currently selected region, you can save from 1,024 to

1,024,000 samples.

= A smaller number of samples requires less time to write to the file, and generates a

smaller file.

= The CSV file uses the first four rows to list the sampling frequency, number of samples,
date/time of the export, and the center frequency of the region being exported. The
following rows in the CSV file are the pairs of 1/Q data.

= The MatLab file format is a binary file for use with the MatLab application. When loading
the MatLab format file into MatLab, the sampling frequency, number of samples,
date/time of the export, center frequency of the region, and I/Q data are loaded as

MatLab variables.

= The I/Q Time file format is a binary file for use with the Tektronix RSAVu application.
See the RSAVuU documentation for more information. When exporting date in I/Q time
format, the number of samples exported is, if necessary, rounded down to the next even

1024 sample count boundary.

= You could also use the Export I/Q tabs of Amplitude vs. Time display for I/Q data saving.

www.tektronix.com/spectrum-analyzer/h500-sa2500
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4. “Drive Test” For Field Interference Hunting With Built-In Mapping

Overview:

iMap measurement in Tektronix H500/SA2500 Handheld Spectrum Analyzer lets you use an
on-screen map to record the location and value of measurements. The iMap tool integrates
interference, coverage, in-building mapping, and outdoor signal mapping.

With iMap you can do the following:

= Map a Measurement

» Mark the Direction of a Measurement (Azimuth)
= Log Multiple Map Measurements

= Convert Map Files

= Use Grid Maps

= Save Mapped Measurements

Continued from the application the example, the following example shows how to use of
Tektronix H500/SA2500 Handheld Spectrum Analyzer to take iMap measurement.

b [ s aron T 0 oY 7]

Nl e g + T

¥ Rapaat Moas

| Measre By
= Tme

e Log Multiple Map Measurements
Mensre Every

Signal Map Measurement

.T':'-Eu;rd: j
Direction of a Measurement
e — | 2]
[ ol S
v i Brid P A

13  www.tektronix.com/spectrum-analyzer/h500-sa2500
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Convert Map Files:

Use a convenient map conversion utility to load image files from map or drawing programs,
add latitude and longitude information to the bitmap file, and use that map for GPS position
measurement mapping.

Please refer to Tektronix H500/SA2500 Handheld Spectrum Analyzer — How to Guide
Series:
“2. How to convert map to be loaded into H500 with iMap Converter”.

Use Grid Maps:
Use GSF and MIF file maps for GPS position measurement mapping. To load the GSF or
MIF file maps into H500:

File | View Setup To

1. Select iMap measurement. Loedhon, 2 5| KA @ _2 |
ot — = v freaf [ 23z 00000 e
2. Select Load Map under File, Save Map with Results As... ¥ Repeat Meas
and Ioad a grld map_ Import Transmitter Data... Measure By
Export Screen As.. & Time
H™ Print Map Only... " Distance
Demo map.gsf created in “2. o Al
(a4l b Measure Every
HOW to Convert map to be Clear All Measurements 1
|Oad6d IntO H500 Wlth |Map Map Properties...
” o . Seconds -
Converter” in How to Guide Bit
Series is used for this example. L- . -
el e T T
8l Lo anmE |
“/i ’ﬁ E ChPwr| FldStr BN bc anne
E=| B W vavi gt i | .
) dikz UF CiE
3. Use the panning buttons and S g @ a0 11 A &= | il et 7|
zoom controls to position the |~ ] 4] v | ¥ Freg|[ 2432.000000 st
displayed map to your area of - o -  Rapaat Mais
interest. [ET—
& Time
; ™ Distance
. . : 2] & Ew
Quick Tips: | Pemectongast

e
| |‘5en:|nrl5 =]

» Supported map formats are
GSF, MIF, and BMP.

= Although the iMap tool supports

Lo | o)

a number of grid and image file e -

. Gy o]l |k q | % = =
formats, Tektronix recommends 'j | e o g o l__ f‘r_” F_El .l =) e
that you use the iMap EN == [ K s 0 |

Converter PC tool to convert all
maps to GSF-format. See
Convert Map Files.
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Map a Measurement:
Select a measurement and touch the displayed map where you want the measurement to
be placed.

1. Select one of the iMap
Measurement Buttons to

|t _vew e
select the measurement to BB 1| freing %= | Bl @™ 2
map. i % Freq|| 2432000000 Mz

¥ Rapaat Meas
|
| ~Maasura By

= Time

The example shows selecting
the Spectrum measurement to
observe the whole ISM band.

™ Distanoe

| - Moagure Every

-l

2. Tap the Single Measurement

button. N I
3. Tap the measurement '

thumbnail in the iMap controls

to open the measurement | 2

display for the selected iMap ==

measurement. Set up the P

measurement parameters as
necessary to take the selected
measurement. Then return to
the iMap display.

4. Tap the map.

= |f the GPS receiver is active and locked and you have loaded a grid map in the
instrument, then a single measurement is placed at the current latitude and longitude
coordinates.

= |f the GPS receiver is not active, cannot lock on the GPS satellite signals, or if you
have loaded an image map (such as a building floor plan), then a single
measurement is placed where you tapped the map.

5. Repeat steps 1 through 3 to select other measurements to place on the map.

Quick Tips:
» To add measurements at a new location on a grid map with an active GPS receiver, you
must physically move to the new location.

» There is a limit of 200 measurements per map. When the instrument reaches the
measurement limit, a message is displayed and no more measurements are placed on
the map. Use File > Clear to clear the map, or File > Save Map With Results As to save
the current measurements and map to a file.

15  www.tektronix.com/spectrum-analyzer/h500-sa2500
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Log Multiple Map Measurements:

The iMap Log Measurements function lets you automatically attach multiple measurements
to a map based on a time interval or a geophysical location change (when used with GPS).
Measurements are taken at the specified interval or distance change until you turn off the
Log Measurement function.

1. Use the controls in the Repeat  [Fis View S faak
Meas drawer to set the | Bl P |© vee0s 2zas 7 O )
measurement interval - =] /] = 1 i ¥ Frug[ 2432 000000 Mz
(distance or time). i
Meazare By
2. Tapthe Log Measurements 1 e
button ' 3 Wagmure Evary
3. Tap the map at the _ 4 rrerem -
measurement starting location .|
to start logging measurements. = i
4. Tap the map at the position the | 2 e e — ‘ |
last measurement was taken to | Lol il | e ! L8]
i b g B A o
stop logging measurements. ‘ .L [;| e 1 PN I_'“““"
. L i = -:."41 U -l ] _‘Q_ IF
5. Selecting Display i [Viaw] Setip ok
Measurements shows TEE Y Diplay Tt 1

Sefuct Measunoment Display...

measurements using large T ¥ Display You Are Here® 4]
|C0nS +  Display Messurements

Notes: The flag icon takes up
the least space on a map.

Quick Tips:

» To start logging measurements:

o For grid maps with an active GPS receiver, tap the map at any point. The
instrument begins adding measurement flags to the map at the current GPS
position.

o Forimage maps, or for grid maps without an active GPS receiver, tap the map at
the measurement starting location. The instrument begins taking measurements,
but does not display them on the map. Walk or move to the stop point at an even
speed.

= To stop logging measurements:
o For grid maps with an active GPS receiver, tap the map at any position.
Measurements are then placed on the map at the measurement locations.
o Forimage maps (or grid maps without an active GPS receiver), tap the map at
the position the last measurement was taken. Measurements are then evenly
spaced between the start and stop map points.
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Mark the Direction of a Measurement (Azimuth):

An azimuth arrow shows the direction a measurement was taken. iMap uses the azimuth
arrow to calculate the direction of the measurement and stores the azimuth data with the
measurement.

1. Tap the Measurement Pt Voew Semp Toah :

Direction button. BEE > (@ 1ie2013 120210 e 5| BB et 7
| | ] ] = — # ¥ Freg|[ B43L000000 MMz
2. Tap and press the ' — I FER—
measurement icon for which : " e
you want to indicate a s
measurement direction. =
sure Every
Drag a line in the direction the S—
antenna was pointed when the
measurement was taken.
Lift the stylus from the screen.
The instrument draws a red line | ——— = i | 2}
with an arrow. = | =] s uals > O
fl_l & & ™

e
Quick Tips: @ '
* You can also manually enter a

measurement azimuth using The Map Measurements Dialog Box, to one degree of
adjustment.

Repeat Step 2 to add a direction arrow to other icons, or to redraw the direction of an
azimuth arrow on an icon that already has an azimuth arrow.

e Wimw  Semu 5 Took ’
BE » [&smmaizaserm | B et 2

=]/ = + W freq][ 2632.000000 bz

¥ Rapaat Maaxs

_

Mpsoae By
& Tme

—Qitacce L | og Multiple Map Measurements
Meanae Every

Signal Map Measurement

..ESEL'IH'-d! j
Direction of a Measurement
S e PENAE |
|7 ﬂ | e | “‘.’J ‘ﬂ e —
W 2l Ll N . :|._J :E_J IF
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Save Mapped Measurements:

How-to Guide

You can save the iMap map and measurements results (CSV or Maplnfo) to a zip-format
compressed file. You can then load the map and results back into the instrument or use a
PC software application to create printable maps for further analysis of mapping

measurement results.

1. Select Save Map with Results

As... under File to create a
“.zip” file of the iIMap
measurement results.

2. This saved .zip file could be
loaded back to H500 or
analyzed for other PC software
application.

Quick Tips:

EH.I Vaw  S#lup  Toch
id Map.. | E 1 1|
Loa p '?::| “‘MI IzIE- | El
Y | ¥ Freq)| 2432000000 Mz
] I 2
Load Esinting Risuibs... wr b
Saven Bl with Foesaslts A ¥ Ropaat Maas
Frepart Transmirier Dats Mezsira By
Esnpeorit Screen AL & Time
Prirst Map Oirdy A
Prnt AL, Measure Every
Clear Al Measwrements i]
Mlaip Fropesties. I
i |Seconds E'
T . — L ol gl R | 2]
~ 3 Cvwa dmiony ) | J
F" Ik | ¥ reag e m' — o = Cranng
|_. L ] = he m;[; o | .'-.: = 4
Specinam o] Bl e el |

» Please refer to Tektronix H500/SA2500 Handheld Spectrum Analyzer — How to Guide

Series:

“3. How To Export Measurement Results To Free Google Earth Map With Google

Earth Mapping Tool”.
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5. Analyze the Nature of the Signal with H500 PC Software

19

Overview:

The Spectrogram measurement displays the spectral content (power versus frequency) of a
signal over time, where the signal amplitude is represented by a range of colors. This
display is especially useful for recording intermittent signals, as you can set the Spectrogram
to acquire measurements from seconds to days apart and automatically save the
measurements to a file.

The save and record playback feature of Tektronix H500/SA2500 Handheld Spectrum
Analyzer helps users to view spectrum waveforms playback for the selected records in dual
display mode. Every saved file contains up to 80 spectrum waveforms.

A free PC application software of H500 is provided for offline analysis. You can download at:

http://www.tek.com/spectrum-analyzer/h500-sa2500/h500-0-software/h500-pc-applications-
installation-file-english-v5112

Continued from the example 3, the following example shows how to save the Spectrogram
result in ISM band, and open in the free H500 offline PC software for offline playback and
analysis.

A L — e —
ER » = oz m i L2
i Masiised| o | Spen: BOOMOOBOPMHZ b | W Freg 4 [EPRRE D
=i * Spactro
ry - ¥ e ——
- —
) Dam recond
Data Record 80 F |
. 17012013
L 41000 Y
- Cosal Disglyp
Data Record 54 R |t
- i L .-.I'I-— -
| & P
R “Whertical Scale: 10 S5 g -
e / F gl CfF Trigger Scurce: Crmabled i | adh -"‘:" P-
= &
vl % Cursor of The Current Recorded Spectrum

Data Record 1
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With the setting of the example 3:

1. Click the Measurement display selection.

2. Select Spectrogram Display.

3. Click OK.

4. Click More....

5. Set Collection Time By: Trace

Interval.

6. Setthe time interval to be 2

seconds.

The total time to scan the
screen is displayed as Full
Screen: 2.7 minutes.

7. Choose the Spectrogram

Autosave location.

8. Select Save Results.

The Spectrogram file will be
saved as .ssg automatically
when the full screen is
scanned.

How-to Guide

File View | Setup | Tools

‘_. El || |} Running
Ref Level |—55 dBm

Category: Measurement:

Ed i =
Spectrogram Spectrum DPX Spectrum
Spectrogram

Spectrum Analysis
Time Domain Analysis
RF Measurements

Signal Classification
|Mai
avT - ChPuwr Fldstr -
7 o AT A1 =
Amplitude Audio Demod  Channel Power  Field Strength
vs. Time
CEW i =
TRl il A P
Occupied Signal Strength Signal iMap
Bandwidth Classification

._. 0K | Cancel | Help |

Fie view Setsp Toch

EW 11| rnoneg T e 2
Ruf Level [ 52 i psatee| 4 [Seen: B0B00000 e b | W pieg|[ 2437200000 e
b - - B SETIEm
ol ¥ Ssecagam
E ‘Dt repord:
it
=3 LU0
1 i - = ﬂﬂ F21:06 P
|:‘n?|mmmm | RS0 472, 08008 MHE
Updetess | Seve and Exger Sancks | ™ Dussl D
Sat Colkacson Tirrs By Ful Saraen: hid
[Trace maren | [z s 17 mintes -
Full Srraen | e ;
‘—-om S
Tmdmst Fonudie |
T — ﬂ
> Carnel
Virsenl Seata: B B = P——e—
IF Otpu: 047 Tiigger sourea: it | ) B ¥
Rz View  Jeog - Tooh
EE 1 | ruonng il W I
L St el bt G =
LS S
- i Spectrum
Seing remi= in; C-\Program Fies ";"5;,_.,&-.'“&,._,“ T
(4B Takinansd SA2 0T =g Fn
Dt racord:
e ff IO
5 | | vavamz
s B ansor [ T iz
eomnio e [HIZamemo0 Mz | 2872000000 MHz
ypdites S and Export Rauls | B
After Each Full Soeen ﬂ
@ ¥ St Resuks ™ Esort Rusels ﬂ
Spedrogram Autvese Location:
-0 [£:tProgram Fikis (s8] Takirensd SAISH0PC asusis o, | [ Hore— il
= s ¥ Channel
CaTiial Eoat B e e )
IF Grutgue: Off Triggeer S Drisabled — .:.:LJ -EJ bl
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9. Run the free H500 application software on PC.

10. Click Open Results....

File | View Setup Tools

Select the .ssg file you saved in Step 8. Open Results... Ctrl+0
Save Results Ctrl+5

Save Results As...

Export Results As...
Export Screen As...

Print... Ctrl+P

Results Properties...

Exit
Fin Yo - et © Tanhi
i B |2 w0z a3708 P Einl g2t %

11. Select Dual Display. % J— g_hf;.m_m
[ & — — T : B Saecnem

12. Close the setting panel. ' Al v |
= .
EIIT_ Date recor:
. '—lh /112813
15 A:AT08 PN

A AR I R el T el
| ooanon e [ 402000000 M
Updetes  Swes s Exper? Radls | = Bl Duplay

At Edch Full Sirain
I Sewe Aemiia T Expert Asauliy

Spatiregrain Aulisene LossSon:
|E=liFrogram Fias (<] | Tekdrmootd 575 A0 Remiy

» Chanrs

i ——— T

13. Tap the Data Record field in the e
Spectrogram drawer Lo - .. . i O
- el ] =2 fim mfu__.:m]ij 5Enjmu1_mw: _!l RHW.J M70.000197 MuF

ab B Epectum

14. Use the Data Record increment tool to | =

move the data record cursor to a :‘:
particular record. 2

The spectrum display shows the
signal for the current record, and the
Spectrogram drawer shows the record
data and time.

an
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Quick Tips:

The colors used by the spectrogram depend on the signal vertical range on the spectrum
display. You can use the Ref Level, Vertical Scale, and Vertical Position controls to
zoom in on a signal area of interest so that it fills the entire vertical space on the screen.
Doing this provides the greatest range of color changes for the spectrogram plot, to
better differentiate signal level changes.

The trace interval affects the trace type selection. When set to Fastest Possible, the
trace type must always be Normal. Otherwise, you can select any trace type except
Min/Max hold.

When using a selection other than Fastest Possible, the instrument resets the spectrum
waveform between each spectrogram data acquisition. For example, if you set a trace
interval of one minute, you can select a max hold trace type. Spectrum measurements
will be made for one minute with the max hold waveform building up over that time
period. At the end of the minute, the spectrogram data is updated with the max hold
waveform. The instrument then resets the waveform at the start of the next acquisition of
spectrogram data.

Each of the 80 saved data records could be viewed by changing the number of the Data
Record field. Transient, hopping signals and pulses signals in every moment could be
captured and analyzed in this free offline H500 PC software.

22

S o e
E‘ B @i aarae e ;3-= :'..I__I:E %F-' 7

| sslivd| o | Smen: BOOBOORO MHz | W Fregl| 243002000 Mo

L)

LIRL
H

Data Record 80

-

‘whertical Soabe: 10 B/ dee

l‘ .:r".“:./ ¥ Outpal: OFF Trigge: Source: Disabled | = & 3| =
3 - &
I k2 -3 Cursor of the Current Recorded Spectrum

o gy

Data Record 1
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6.

23

Perform Modulation Analysis According To Communication Standards With
RSAVu

Overview:

RSAVu software enables offline analysis of data captured from Tektronix Real-Time
Spectrum Analyzers (RTSAs) and oscilloscopes. Options allow customers to extend the
analysis capabilities of RSAVu to include general purpose and applications specific
modulation analysis.

With RSAVu, customers can acquire 1/Q data using their Tektronix H500/SA2500 Handheld
Spectrum Analyzer and then performs modulation analysis according to a communication
standard offline on a PC.

Basic RSAVu with pulse analysis suite is free of charge and can be downloaded from:

http://www.tek.com/product-software/rsavu-software/rsavu-offline-analysis-software-
v420008-v420008

Continued from the example 3, the following example shows how to use the modulation
analysis feature in RSAVu to analyze the I/Q data of WLAN signal captured by Tektronix
H500/SA2500 Handheld Spectrum Analyzer.

b
-36.571429 ms . ns Center: 2.412311 GHz Span: 20 MHz

Format: Legacy SMap: DM Marker: _J;%gEQHSIE hs  OFDM QPSK

Mode: Legacy 20MHz GI: Normal 647.743 m
Symbol: OFDM QPSK MCS: — 1.5 Data + Pilot
Total Packet : 1 , Symbol : 18
: 20.035 % -13.9dB
29.244 -10.6 dB
15.656 ° -16.1 dB
23.028% -12.7 dB
2.957 deg
4.744 deg
Origin Offset: -19.946 dB

802.11n (nx1): Constellation

Modulation Analysis of 802.11n in RSAVu

www.tektronix.com/spectrum-analyzer/h500-sa2500
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1. Run RSAVu.

2. Click the Tektronix logo, and select e
Demod on front panel.

=

3. Select Standard.... prmon

Cancel - Back

Analog Demod

Digital Demod

Audio
Measurements

@—‘ Standard...

4. Click 802.11n (nx1). @—me

5. Click Load on front panel. LOAD

Cancel - Back

6. Click Load Data.

Load State

@—C Load Data

Load Data
from TIQ File

7. Navigate to the location where the 1/Q
data file “WLAN-H500.igt” saved in
application example 3.

anlile
0
: o s
Loaid Files Blves

Folder...
[Cribsers | wlig o

8. Click Load File Now. wa‘i 1
TTE-WTDMA ¥

a. The I/Q data will be loaded into
RSAVuU for analysis.

Lot Ireem
P

Load Frerm
[GHE S

Load frers
[LTE S
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Press the Acquisition/Analysis key
and set the acquisition and analysis
parameters.

10. Press the Measure key and select
the measurement item.

11. Press Meas Setup to set the
measurement parameters.

12. Press Analyze to start the analysis
for the acquired data with the
specified parameters.

Quick Tips:

If you need more detail for signal
analysis, please see online help of
RSAVu.

ACQ/ANA
Cancel - Back
Acquisition j
Length (s) =
|
Acquisition
History
0
Spectrum Length
(s)
36.571429%
Spectrum Offset
(s)
0
Analysis Length
(s)
36.498286142m
Analysis Offset
(s)
36.571429p
Output Trigger
Indicator
Off On

O

MEASURE

Cancel - Back

Transfer Function
(Amp)

Transfer Function
(Phase)

Delay Profile

Analyze i : : ’

EVM vs Time

Power vs Time

Constellation

Measurement Off

Go to page 2
(of 3)

How-to Guide

aammmn Scttings IS

Q)

MEAS SETUP
Cancel - Back

Analysis
Parameter...

Select Tx
Antenna...

Tx Antenna 1
Packet #

0

Select
Subcarrier...

Data + Pilot
Subcarrier #

-64
Symbol #

0

Modulation Type
Display Filter...

In this example, the WLAN signal captured in Tektronix H500/SA2500 Handheld Spectrum
Analyzer is demodulated, the Amplitude vs Time, Spectrum, Constellation Diagram, and
modulation information are showed below.
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Tekironix RSAVu

rrequencys 1.0 ung
Span: 36 MHz
15 dB

Timing: §
-36.571429 ms
Format: Legacy
egacy 20MHz
Symbol: OFDM QPSK
Total Packet : 1 , Symbol :
: 20.035 %
29.744 %
15.656 %
23.028 %
2.957 deg
4.744 deg
-19.946 dB

Mag Error(rms):

Origin Offset :
802.11n (nx1): Constellation

3.657143 ms/|

SMap: DM
GI: Normal

MCS: — 1.5

1/15/2013 4:09:05 PM

18

-13.9 dB
-10.6 dB
-16.1 dB
-12.7 dB

www.tektronix.com/spectrum-analyzer/h500-sa2500

Center: 2.412311 GHz
Marker: -401.66955 ps  OFDM QPSK
-675.56 m
647.743 m

Span: 20 MHz|

Data + Pilot]
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ASEAN / Australia (65) 6356 3900

Austria* 00800 2255 4835

Balkans, Israel, South Africa and other ISE Countries +41 52 675 3777
Belgium* 00800 2255 4835

Brazil +55 (11) 3759 7627

Canada 1 (800) 833-9200

Central East Europe and the Baltics +41 52 675 3777
Central Europe & Greece +41 52 675 3777
Denmark +45 80 88 1401

Finland +41 52 675 3777

France* 00800 2255 4835

Germany* 00800 2255 4835

Hong Kong 400-820-5835

Ireland* 00800 2255 4835

India +91-80-30792600

Italy* 00800 2255 4835

Japan 0120-441-046

Luxembourg +41 52 675 3777

Macau 400-820-5835

Mongolia 400-820-5835

Mexico, Central/South America & Caribbean 52 (55) 56 04 50 90
Middle East, Asia and North Africa +41 52 675 3777
The Netherlands* 00800 2255 4835

Norway 800 16098

People’s Republic of China 400-820-5835

Poland +41 52 675 3777

Portugal 80 08 12370

Puerto Rico 1 (800) 833-9200

Republic of Korea +822-6917-5000

Russia +7 (495) 7484900

Singapore +65 6356-3900

South Africa +27 11 206 8360

Spain* 00800 2255 4835

Sweden* 00800 2255 4835

Switzerland* 00800 2255 4835

Taiwan 886-2-2656-6688

United Kingdom* 00800 2255 4835

USA 1 (800) 833-9200

* |f the European phone number above is not accessible, please call +41 52 675 3777
Contact List Updated March 2013

For Further Information

Tektronix maintains a comprehensive, constantly expanding
collection of application notes, technical briefs and other
resources to help engineers working on the cutting edge of
technology. Please visit www.tektronix.com
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