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1 Getting Started

1.1 Install PC Application
System Requirements:
To use this USB mini spectrum analyzer, your system must meet the following minimum requirements:
Windows XP, Windows 7, or Windows Vista:
-- 1 Gigahertz (GHz) or faster 32-bit (x86) or 64-bit (x64) processor
-- 1 Gigabyte (GB) RAM (32-bit) or 2 GB RAM (64-bit)

-- 100 MB hard disk space (Buffered data may need extra space)

Insert CD into the computer, open the USB_APP folder at CD root folder, and click the setup.exe to install
software. When you see the installation window, click “Next”. Please see Figure 1

|15 TSA5G35 USB mini spectrum analyze

Welcome to the TSAHG35 USB mini spectrum
analyzer Setup Wizard

The inztaller will quide you through the steps required toinstall TSABG3S USE mini zpectrum
analyzer on your computer.

WwiARMIMG: This computer program is protected by copyright law and international treaties.
Unauthorized duplication or distribution of this pragram, or ang portion of it may result in severe civil
or criminal penalties, and will be prozecuted to the maximum extent pozsible under the law.

Figure 1 Installation View

Choose the proper installation folder, and then click “Next”. Please see Figure 2
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Select Installation Folder

The installer will install TSABG35 USE mini spectrum analyzer ta the following folder.

Toinstall in this folder, click "Mext". Toinstall to a different folder, enter it below or click "Browse".

Folder:

C:4TriarchyTech \TSASE3S USE mini spectrum analyzer' Browse...
Digk Cost...

Ingtall TSABG35 LISB mini spectrum anahyzer for yourself, or for amyone who uses this computer:

@ Evemone

) Just me

Figure 2 Select Installation Folder

Click “Next” to install program, a warning window may pop up about unknown publisher, which can be
ignored. Please click “YES” to continue, then see Figure 3

Confirm Installation

The installer is ready to install TSABG35 USE mini spectrum analyzer an your cormputer.

Click. "Mexst" to ztart the installation.

< Back ] [

Figure 3 Start Installation
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After the program is successfully installed, you will get the message stating the Intallation
Complete, ,, please see Figure 4, then click “Close”to close the installation program.

1] TSA5G35 USB mini spectn

Installation Complete

T5A8G35 USE mini spectiun analyzer has been succezzfully installed,

Click "Close" to exit.

Fleaze uze Windows Update to check for arw critical updates to the MET Framework.

Cancel < Back

Figure 4 Successfully Installed

You may open the Windows Explorer to find the program folder where application is installed, the folder is
C:/Triarchy Tech and sub folder is /TSA5G35 USB mini spectrum analyzer. Please see Figure 5.

a & WIN_T (C)
| 887§502222614cb84f

» | Ju Program Files
» . Program Files (x86)

= . ProgramData

>y Projects

> L QMDownload
) SoDA

> Stellaris\Ware
= L0 StellansWare_old

;g8 temnp
, ternpl
. Texas Instruments

4 || TriarchyTech
. TSA5G25 USE mini spectrumn analyzer

Figure 5 Installation Folder View
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In the /TSA5G35 USB mini spectrum analyzer folder, you will see the following files after your first

installation. Please see Figure 6.

Mame Date Type 1 Size Tags
& Triarc hyTech.ico 28/02/2012 10:47 PM Icon File 217 KB
|%| UsblLibrany.DLL 30,/03,/2012 2:45 AM Application extens... 20 KB
|%| Graph.DLL 30,/03,/2012 2:45 AM Application extens... 50 KB
@ UsbApp.exe 30,/03,/2012 2:45 AM Application 267 KB
ﬁ_';:r! Uninstall.exe 13/07/2009 8:14 PM Application 72 KB

Figure 6 Installation Files View

Do not run the program right away as the lic.dat and freq_ofst .dat files are required to run the application.
The lic.dat file is a licence file and the freq_ofst .dat file a calibration file. Please request these 2 files from

your sales representative if you do not have . The lic.dat and freq_ofst .dat files shall be provided together

with the hardware USB Device dongle when you purchase this product.

Please copy lic.dat and freq_ofst.dat files into /TSA5G35 USB mini spectrum analyzer folder, please see

Figure 7.
= Marme Date Type 1 Size Tags
@ Jic.dat 11/03/2012 6:00 PM Video CD Movie 3KB
0' freq_ofst.dat 11/03/2012 2:44 PM Video CD Movie 1KE
@ TriarchyTech.ico 28/02/2012 10:47 PM Icon File 217 KB
|%, UsbLibrary.DLL 30/03/2012 2:45 AM Application extens... 20 KB
|%) Graph.DLL 30/03/2012 2:45 AM Application extens... 50 KB
@ Usbipp.exe 30/03/2012 2:45 AM Application 267 KB
ﬁl Uninstall.exe 13/07/2009 8:14 PM Application 12 KB

Figure 7 Add the Licence File to the Installation Folder

After copying the lic.dat and freq_ofst.dat files into installation folder, you can run the program from the
desktop, click the UsbApp icon on desktop to start the application, which is automatically added during

installation for user’s convenience. Please see Figure 8.
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SmartRF
Studio 7

Figure 8 UsbApp Shortcut Icon on Desktop

You will see spectrum analyzer application start-up window as shown in Figure 9.

5=l TSA3G35 USB Mi

Unknown Device
-60 __ Ref[dBm] Device Vendor Unknown
5/1 N7A
Firmware Version N/A
UsB Messzges |
vsose

Parameter Setting

CenterFrear:) [N
soantit) R

Start

Ampitude(dim) [ B Edermal ATT(30E)
Sweep Time x1 {CW Mode) =

Marker / Bandwidth

#aN Triarchy

Figure 9 Application Window before USB Device Connected

Plug the TSA5G35 USB mini spectrum analyzer into the PC USB port, the program should recognize the USB
device, then show Device Vendor, Device S/N and Firmware version. If all the information is correct, the
application is connected to the USB device successfully. Please see Figure 10
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1.2 Uninstall PC Application:

If you want to uninstall the PC program, please go to the control panel to look for the Program/uninstall a
program item, you will find the TSA5G35 USB mini spectrum analyzer program in the list, double click it,
then program will be uninstalled. Please see Figure 11.

67-15233 34" Ave.
Surrey, BCV3S 277
604-637-2167
info@triarchytech.com

USE Mini Spectrum Analyzer Device
Triarchy Technologies
CN51800082

Device Vendor
Device S/N
Fimware Versicn 104

L — |

USE Messages

USE Data

Parameter Setting

Centerreatr:) (N
Ampltude(dm) (TR [ Edemal ATT(30dB)

Start
Span{MHz)

Sweep Time

Marker / Bandwidth

PN Triarchy

Figure 10 UsbApp Connected with USB Mini Spectrum Analyzer Device

File

Edit View Tools Help

Control Panel Home

View installed updates

Uninstall or change a program

'@' Turn Windows features on or

off

To uninstall a program, select it from the list and then click Uninstall, Change, or Repair.

Organize *  Uninstall Change  Repair == - @l

Mame ° Publisher Installed On  5& *
ﬂ:j TSA5G35 USE mini spectrum analyzer Triarchy Tech 28/04/2012 =
ﬂ pTorrent 10/01/2010 1
[577-Zip 9.10 (64 edition) Igor Pavlov 25/01/2010 B
[*] Acrobat.com Adobe Systems Incorporated 10/01/2010

BN Adobe AIR Adobe Systems Incorporated 29/11/2011

8 Adobe Dreamweaver C53 Adobe Systems Incorporated 08,/09,/2010

B Adobe Flash Player 11 ActiveX Adobe Systems Incorporated 25/11/2011

Adobe Flash Player 11 Plugin 64-bit Adobe Systems Incorporated 21/03/2012

Figure 11 Uninstall View

Page 9 of 21



67-15233 34" Ave.

Triarchy Technologies core Surrey, BC V3s 277

604-637-2167
info@triarchytech.com

Vincit Omnia Veritas

1.3 System Connection

Figure 12 shows the system connection, TSA5G35 connects to the computer through the USB port and the
connection between TSA5G35 and RF signal generator can be wired via coaxial cable or wireless via antenna.
The RF signal generator could be any RF transmission device.

00ao000o

7

RF cable connect TSASG35
to RF signal generator

Plug TSASG35 to PC
or via USE cable to
connect to PC

Figure 12 System Connection

2. Operations

2.1 Signal Parameters

When the application starts, the screen displays as shown in Figure 13. The default span is 5 MHz, the
default reference level is 0 dBm, and the center frequency is empty. The center frequency will be set up by

the user.

USB Mini Spectrum Analyzer Device

-60 _Ref[dBm] Device Vendor Triarchy Technologies
Device 5/N CN51800082
Firmware Version 104

USB Messages Mini Spectrum Analyzer Connected
USE Date |

Center-Freq{MHz)

Span(MHz)

Parameter Setting — ———

Start

Ampitude(dEm) ([ IR] B Cesnal ATT(2045)
Sweep Time x1 (CW Mode) ~
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Figure 13 Start Display

If the license file does not match the license number inside the TSA5G35, a warning message will pop up to
inform the user, as shown in Figure 14. The license file contains the calibration data, which is different from
one device dongle to another. The unit will not work correctly if there is no matched license file.

]

Sorry but can't find your license file!!

Figure 14 Missing License File Notification Message

When a signal presents at the input, the signal spectrum will be displayed as shown in Figure 15. In this
example, the signal is centered at 1000 MHz. The spectrum display by default shows only the current trace.
The average trace, peak trace, and density of the signal level are turned off. If you want to turn on different
traces, you can enable different traces by clicking tabs above display.

USE Mini Spectrum Analyzer Device

Device Vendor Triarchy Technologies

Device 5/N CN51800082

Firmware Version 104

USB Messages
USB Dats

Parameter Setting

Center-Freq(MHz) [LA0EN

Stop

I‘ | |
bl TP IFTY NN
It T e ——— .

Sweep Time x1  (CW Mode)

Maricer / Bandwidth

— o
#aN Triarchy

Figure 15 Spectrum Display with Signal
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2.2 Frequency Setting

The center frequency is entered into Center-freq(MHz) input. Then the TSA5G35 will scan from center_freq
- span/2 to center_freq + span/2. The display window will show the signal spectrum after clicking the start
button. The valid center frequency range is from 1 MHz to 5350 MHz.

For example: if the center frequency is set to 5300 MHz and the device is connected with a RF signal
generator with frequency of 5300 MHz signal level 0 dBm and, the display will look similar as shown in

Figure 16.
USB Mini Spectrum Analyzer Device
0 RefldBm] Device Vendor Triarchy Technologies
Device S/N CN51800082
Fimware Version 1.04
USE Messages
USB Data
Parameter Setting —
S—
Stop
U —— |
i) -
x1 (CW Mode)
Marker / Bandwidth
— n
#aN Triarchy
Figure 16 Frequency set at 5300 MHz
2.3 SPAN Setting

The SPAN value can be selected by user. SPAN values are 1 MHz, 5 MHz, 10 MHz, 20 MHz, 50 MHz, 100 MHz,
500 MHz, and 1000 MHz.

The TSA5G35 has two bands, low band is from 0 to 850 MHz and high band from 850 MHz to 5350 MHz.
The 850 MHz frequency is the band edge. When SPAN is set at 500 MHz or 1000 MHz, SPAN range cannot
cross over the band edge, so that, 1000 MHz SPAN cannot work at low band.

When SPAN setting is from 1 MHz to 100 MHz, the span range can cross over the 850 MHz band edge.

For example, if SPAN is set to 500 MHz, the frequency is set at 600 MHz, the SPAN range will be from 350
MHz to 850 MHz. If the frequency is set to 700 MHz, the UsbApp will pop up the warning message to
remind the user to enter a proper value for the span, Please see the warning message as shown in Figure 17.
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Triarchy Technologies core

Vincit Omnia Veritas
¥x =
Parameter Setting

Certer frea(Mis)
Start
Span{MHz)

Ampltude{dBm) _ B Edemal ATT(30dB)
Sweep Time x1 {CW Mode) ~

For Span 500MHz and 1000MHz, Start-Stop Frequency Range must be within
0-850MHz or 850MHz-5350MHz. Refill please!!

2.4 Amplitude Setting

67-15233 34" Ave.
Surrey, BCV3S 277
604-637-2167
info@triarchytech.com

The amplitude setting will depend on the signal level to be measured. If the signal is small, the 30 dB
attenuator dones’t need to be added, the reference level will be from -60 dBm to 0 dBm at 10 dB step. If the
signal level to be measured is large, the 30 dB attenuator will need to be added, and to mark external ATT

(30 dB) at UsbApp. The reference level will be from -30 dBm to 30dBm at 10 dB step.

If the signal level to be measured is 16dBm, add the attenuator, please see Figure 18.

20 Ref[dBm]

o e o
1405 1496 1497 1498 1499 1500 1501 1502 1503 1504  q5p5

Figure 18 Measuring 16 dBm Signal with External Attenuator Connected

USB Mini Spectrum Analyzer Device
MKR : 1500.16 Device Vendor Triarchy Technologies
Device 5/N CN51800082

Firmware Version 104

USE Messages UUSB Device Removed =
USE Data Data: 074 232 001 048 045 041 040 04 -

Parameter Setting

Certer-Freair) [N
ot

Marker / Bandwidth

Page 13 of 21



67-15233 34" Ave.

Triarchy Technologies corr Surrey, BC V35 217
604-637-2167
Vincit Omnia Veritas info@triarchytech.com

2.5 Sweep Time Setting

When the sweep time is slow, the TSA5G35 will do oversampling. The oversampling time interval will be 3us.
The sweep time needs to be selected based on what kind of signal will be measured.

If the signal to be measured is continuous wave (CW), select x1 (CW Mode).
If the signal to be measured is continuous modulation signal, select x1.5 (Burst Mode) or x2 (Burst Mode)
If the signal to be measured is packet data signal, select x4(Burst Mode) or x8(Burst Mode), or larger.

For example, to measure 2.4 GHz Zigbee signal with continuous modulation, you need to select sweep time
with x2(Burst Mode). The measured result will be shown in Figure 19.

USE Mini Spectrum Analyzer Device
Device Vendar Triarchy Technologies
Devica S/N CN51800082

Fimmware Version 1.04

LISB Messages Found USB Device o
USE Data Data: 074 110 001 102 101 100 097 0% -

Parameter Setting

Center-Freq(MHz) Eaits]

S—

Stop

Anpitude(dBn) L
Sweep Time %2 (Burst Mode)

Marker / Bandwidth

: Seect e
5400 2401 2402 2403 2404 2405 2406 2407 2408 2400 49

f\. Triarchy

Figure 19 Zigbee Signal Measurement

2.6 Trace Selection

The current trace, average trace, max trace, and density of the measured signal can be turned on or off
individually by clicking on the corresponding button on the screen as shown in Figure 20, which shows the
current trace, average trace, and max trace.The density is turned off.
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f (& T5A5G35 USE Mini Specium Analyzer version 22

USB Mini Spectrum Analyzer Device
0 RefldBm] Device Vendor Triarchy Technologies
Device S/N CN51800082
Fimware Version 104
USB Messages
USB Data

Parameter Setting

Center-Freq(MHz) |4

p—

Stop

o) D
Sweep Time x1  (CW Mode)

Marker / Bandwidth

— “
Triarchy

Figure 20 Current Trace, Average Trace, and Max Trace Are Turned on

2.7 Current Trace

The current trace is to display the real time signal spectrum, and the default display will be current trace.
The current trace will be updated with each scan over the frequency range When the input signal is
changed, the current trace will change immediately. When the device is used to measure the modulated
signal and packet signal, you need to increase the sweep time to get a better spectrum waveform.

2.8 Average Trace

The average trace is adopted 16 points of moving average algorithm. It can reduce the signal noise when
measuring CW signal. It will conjecture the signal repeat rate for modulated or packet signal measurement,
if the average trace is very low comparing to the max trace, it means the signal repeat rate is very low.

2.9 Max Trace

The max trace will hold the maximum signal level with each scan. Max trace can be used to measure the
modulated signals, and random signals. The max trace will show envelop of modulated signals. When you
do an EMC test, you can use the max trace to pick up the max signal.

2.10 Density Measurement

The density image will show the modulated signal with the detailed signal energy distribution, even when
two signals are overlapped, you can still watch and find the two signals from the density image. It is very
useful to analyze the modulated signal.

Page 15 of 21



67-15233 34" Ave.

Triarchy Technologies corr Surrey, BC V35 217
604-637-2167
Vincit Omnia Veritas info@triarchytech.com

Since density measurement will use up a lot PC computing resource, the default option for density
measurement is off. For a low performance PC, turning on this option may cause PC to respond slowly.

3. Measurement Support Features

There are measurement support features, including Marker, Bandwidth Measurement, trace Zoom-In. and
Image Hardcopy. In this guide curve and trace are interchangeable.

3.1 Select Measurement Curve

Before selecting Marker/Bandwidth functions, you shall choose which curve to be measured. There are
Current, Average and Max curves, select one on Select Curves window and click “On” button in the
Marker/Bandwidth panel as shown in Figure 21, and then run into the Marker/Bandwidth mode.

LISBE Mini Spectrum Analyzer Device
Device Vendor Triarchy Technologies
Device 5/N CN51800082

Firrmware Version 104

USB Messages Mini Spectrum Analyzer Connected
USE Data Data: 074 110 001 082 084 08107507 -

Parameter Setting

Center-Freq(MHz) [LIENH

B—"

Stop

p— .

x1  {CW Mode}

Marlcer / Bandwidth —

SelectCurve  [oVRM = '.

Figure 21 Select Current Trace to Measure

3.2 Marker

To place a marker on the signal by moving the cursor near the peak of the signal, right click the mouse, a
pop-up menu will be shown, go into the Marker item:

Selecting the marker “to peak” will place the marker at the peak of the signal around cursor area.
Selecting the marker “to notch” will place the marker at the notch of the signal around cursor area.

Selecting the marker “to curve” will place the marker at cross point of the cursor y axial and curve.
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The marker value will be displayed on the screen. Click “Off” button on the Marker/Bandwidth panel to
turn off the Marker/bandwidth measurement mode, and then clear all markers. Figure 22 shows the
marker “to notch” selection on the average trace.

[ 6 TSA5G35 USB Mini

USB Mini Spectrum Analyzer Device
10__ RefldBm] MKR: 2405.01,-22 Device Vendor Triarchy Technologies
Device 5/N CN51800082

Fimmware Version 1.04

USB Messages Found USB Device ik
USB Data Data: 074 244 000 166 166 167 16316

Parameter Setting

Center-Freq(MHz) £

spanurz)  CHER
Amplitude/dBim) V]

Stop

Marker / Bandwidth

-
#aN Triarchy

Figure 22 Select the Marker “to notch”

3.3 Bandwidth Measurement

To go into the Bandwidth measurement, just move mouse cursor into the display area, right click the
mouse, the pop up menu will be shown, go into the Bandwidth item.

Please note, before selecting the bandwidth item, you should first set one marker as a bandwidth
calculation reference point. Otherwise, the Bandwidth item will be gray and cannot be selected.

In the bandwidth item, selects the bandwidth measurement selection:

Selecting the 3 dB bandwidth will generate two crossing points on curve below the marker -3dB.
Selecting the 6 dB bandwidth will generate two crossing points on curve below the marker -6dB.
Selecting the 20 dB bandwidth will generate two crossing points on curve below the marker -20dB.

Selecting the “to curve” of bandwidth will generate two crossing points on curve with horizontal line on
current cursor.

The selected bandwidth will be displayed on the top of the screen. Figure 23 shows the spectrum
bandwidth measurement results.
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LISE Mini Spectrum Analyzer Device

Device Vendor Triarchy Technologies

Device S/N CN51800082

Firmware Version 1.04

USB Messages
USB Data

Parameter Setting

Center-Freq(MHz) [4EH

—

Stop

rmitsceiss)  CH =
Sweep Time x2  (Burst Mode)

Marker / Bandwidth

SdE‘dQJNE
FaN Triarchy

Figure 23 Signal Bandwidth Measurement Function Display

3.4 Zoom-In

There is a Zoom-In function to examine the details of the spectrum. Click the Zoom-In button to select the
Zoom-In function. Another way to select Zoom-In is right clicking the mouse, a pop-up menu will show up,

then select the Zoom-In function.

Left click the mouse and drag the mouse to select the area to be zoomed, click “OK” button to confirm the
zoom-in area. Figure 24 shows the spectrum before applying the Zoom-In function.
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USB Mini Spectrum Analyzer Device

60 RefldBm] MKR : 99.26.-90.938 A{dB)=6 BwW=02 Device Vendor Triarchy Technologies
Device 5/N CN51800082

Firmware: Version 104

USB Messages _Mini Spectrum Analyzer Connected
USEB Data Data: 074 232 001 066 D68 067 083 08 -

Parameter Setting
CEﬂtEf—FrE:q(MHzI
Spantiiie
ampituceem)  (ET GG =

Stop

Figure 24 Spectrum Display before Applying the Zoom-In Function

Figure 25 shows the spectrum display after applying the zoom function. The display shows the details of the

selected portion.

USE Mini Spectrum Analyzer Device
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Figure 25 Spectrum Display after Applying the Zoom-In Function

Returning to the original settings is easy. Just click ”Auto Fit’ button or ”Fit Window to Config” button on
the right of display window. Then the display will return to the original display settings or fit trace within

windows automatically.
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3.5 Image Hardcopy

After you finish all the setting and complete the waveform measurement, you can right click on the display
area, in the pop up menu, select “Save Image to File”, the current measurement will be saved into an
image file “temp_XXXXXXXXXXXX.bmp” in the application program folder, and then the measurement will
continue. You can navigate to the program folder to look for the saved image file. It is better to move this
image file out of the program folder and rename it to your own filename for archive. Please see Figure 26
for the pop-up menu.

USE Mini Spectrum Analyzer Device
-30__RefldBm] Device Vendor Triarchy Technologies
Device 5/N CN51800082
Firmware Version 1.04
USB Messages USB Device Removed s
USE Data Data: 074 000 000 091 090 0952 03309 -
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Figure 26 Save Image to a File
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Figure 27 Image Hardcopy Example

Page 20 of 21



67-15233 34" Ave.

Triarchy Technologies core Surrey, BC V3s 277

604-637-2167
Vincit Omnia Veritas info@triarchytech.com

3.6 Current Cursor Coordinates on Display

When mouse cursor is located on the display area, right click the mouse, top of the pop-up menu will show
the coordinates of current cursor: frequency and level in dBm, this feature can work as a simple marker
function. Please see Figure 28.

USE Mini Spectrum Analyzer Device
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Figure 28 Cursor Coordinates on Display
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