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Safety Precautions

The following are general safety precautions that are not necessarily related to any specific part or
procedure, and do not necessarily appear elsewhere in this publicaion. These precautions must be
thoroughly understood and apply to all phases of operation and maintenance.

WARNING
Keep Away From Live Circuits
Operating Personnel must at all times observe general safety precautions. Do not replace
components or make adjustments to the inside of the test equipment with the high voltage supply
turned on. To avoid casualties, always remove power.

WARNING
Shock Hazard
Do not attempt to remove the RF transmission line while RF power is present.

WARNING
Do Not Service Or Adjust Alone
Under no circumstances should any person reach into an enclosure for the purpose of service or
adjustment of equipment except in the presence of someone who is capable of rendering aid.

WARNING
Safety Earth Ground
An uninterruptible earth safety ground must be supplied from the main power source to test
instruments. Grounding one conductor of a two conductor power cable is not sufficient protection.
Serious injury or death can occur if this grounding is not properly supplied.

WARNING
Resuscitation
Personnel working with or near high voltages should be familiar with modern methods of
resuscitation.

WARNING
Remove Power
Observe general safety precautions. Do not open the instrument with the power applied.




Safety Symbols

WARNING
Warning notes call attention to a procedure, which if not correctly performed, could result in
personal injury.

CAUTION
Caution notes call attention to a procedure, which if not correctly performed, could result in damage
to the instrument.

The caution symbol appears on the equipment indicating there is
A important information in the instruction manual regarding that

particular area

Note: Calls attention to supplemental information.

Warning Statements

The following safety warnings appear in the text where there is danger to operating and maintenance
personnel, and are repeated here for emphasis.

WARNING
Leaking RF energy is a potential health hazard. Never attempt to connect or disconnect equipment
from the transmission line while RF power is being applied. Severe burns, electrical shock, or death
can occur.

See page 6.




Caution Statements

The following equipment cautions appear in the text whenever the equipment is in danger of damage,
and are repeated here for emphasis.

CAUTION
Do not exceed maximum input power levels. Exceeding the maximum input will damage the
SpecMini. If unsure of power levels, measure the test connection with a power sensor before using

the SpecMini.
See page 6.
CAUTION
Do not block airflow to fan or air vents. Unit will overheat if the fan is not circulating air through the
unit.
See page 8.
CAUTION

Replace battery pack with OEM part only, do not use any other battery.

See page 34.




Safety Statements

USAGE
ANY USE OF THH INSTRUMENT IN A MANNER NOT SPECIFIED BY THE MANUFACTURER MAY IMPAIR
THE | NSTRUMENT®S SAFETY PROTECTI ON.

SERVICE
SERVICING INSTRUCTIONS ARE FOR USE BY SERVI®RAINED PERSONNEL ONLY. TO AVOID
DANGEROUS ELECTRIC SHOCK, DO NOT PERFORM ANY SERVICINGSUQUESBIFIED TO DO SO.



About this Manual

This manual covers the operating and maintenance instructions for the following models:

T8142

Changes to this Manual

We have made every effort to ensure this manual is accurate. If you discover any errors, pbif you have
suggestions for improving this manual, please send your comments to our Solon, Ohio factory. This
manual may be periodically updated. When inquiring about updates to this manual refer to the part
number and revision on the title page.

ChapterLayout

Introduction A Describes the functions and features of the T8142. There is a description of the
units controls and a list of items supplied with the unit.

Setup A Describes the power requirements, provides example test setup connections, as wellhs
power on, viewing a signal, and power off.

User Interface i Describes the touch screen user interface and provides instructions on various
data entry and control features. A description of system settings such as startup state, custom
configurations and language support are also covered.

Operation fi This section provides details about important spectrum analyzer settings frequently
used to assist in identifying signals of interest.

Measurements fi The T8142 includes a number of preprogrammed measurement functions
designed to aid in system optimization.

Maintenance A Lists routine maintenance tasks as well as battery replacement and file system
operations.

~

Specifications i Provides the device characteristics and signal analysis specifications.

vi
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SpecMini Model T8142

Chapter 1 Introduction

The SpecMini model T8142 is a hand-held, fully fu
installation and maintenance of Radio Frequency (RF) and wireless systems.

Functions and Features

Analysis of radio frequency spectrum from 10 MHz to 4.2 GHz. Measures intended and interfering
signals. Allows setup of parameters such as frequency, amplitude and markers. Graphically
displays signals amplitude vs. frequency and provides the ability to save traces.

Predefined measurements include Occupied Bandwidth (OBW), Channel Power (CH Power),
Adjacent Channel Power Ratio (ACPR), and N dB Down.

Selectable sensitivity to adjust for varied input power levels.
Battery powered operation up to six hours.
Touchscreen interface.

Figure 1 T8142 SpecMini Spectrum Analyzer




Introduction

Items Supplied

Description

Part Number

Hard Carrying Case

SPM- AS007

Soft Carrying Case

SPM- AS008

AC Adapter 24 V DC)

SAVI-AS001

AC Power Cable (US Standard)

SPM- AS003

Touch Pen (stylus)

SPM- AS006

USB Cable SPM- AS004
USB Adapter (USB-C to |SPM-ASO005
USB Drive SPM- AS009

Instruction Manual

T8142




SpecMini Model T8142

External Controls, Connectors, and Indicators

® -
Item Descriptio n

1 RF input connector, female N-type, 8§

2 Air vent, a vent is located on each side of the unit

3 Power Switch

4 Fan and air exhaust port

5 USB-C connector
Note: The Spectrum Analyzer will not continue to measure RF signals while a US
device isconnected. Exit the SpecMini application prior to connecting a USB devi(
to the SH- 42S.

6 Charging port, 24V, 4.5A

7 Charge indicator, illuminates when charger is connected, red indicates charging,
green indicates full charge

8 Display Screen, touchinteraction, 5.5 inch, 1280 x 720.




Introduction

Power Supply

Internal Battery

The T8142 has an internal, rechargeabl e, l'ithium-.i
of continuous use. Recharging time, from a full discharge, is approximately 2.5 fours.

External AC Power Supply

The AC to DC Power Supply (20 VDC, 4.5 A) is capable of charging the batteries in approximately 2 to
2.5 hours.



SpecMini Model T8142

Chapter 2 Setup

Unpacking and Inspection

1. Carefully inspect shipping container for signs of damage.
If the shipping container is damaged, do not unpack the unit. Immediately notify the
shipping carrier and Transcom Instruments.

If the shipping container is not damaged, unpack the unit. Save shipping materials for

repackaging.
2. Inspect unit for visual signs of damage.

Note: If there is damage, immediately notify the shipping carrier andTranscom
Instruments

Preparation for use

Power Requirements

The SpecMinids bat tCeriypauharppewe rr é&d u BIHROS RA 0V,

Charge the Battery

1.

WARNING

When charging the battery, the instrument must be switched off.

It is recommended that the batteries be charged before initial use.
1. Connect the battery charger to the SpecMini.
2. Plug the battery charger into an AC outlet.

The SpecMini will operate for6 hourson a fully charged battery.
indicated on the Spectrum Analyzer display, see "Charge Indicator" on page 11.

The



Setup

RF Connections

Maximum Signal Levels

CAUTION
Do not exceed maximum input power levels.
Exceeding the maximum input will damage the SpecMini.
If unsure of power levels, measure the test connection with a power sensor
before using the SpecMini.

The maximum input power level will vary with the selected sensitivity setting. The T8142 has the
following sensitivity settings:

Sensitivity Gain Upper Measurement Maximum Input
Range Level Power Level
(Damage Level)
Low N/A +20 dBm 30 dBm
Medium 20 dB -20 dBm 0 dBm
High 40 dB -40 dBm -20 dBm

Test Connection Setup

WARNING
Leaking RF energy is a potential health hazard Never attempt to connect or disconnect equipment
from the transmission line while RF power is being applied. Severe burns, electrical shock, or death
can occur.

1. Measure the output power of the system bedtng
using a power meter, service monitor, or equivalent.

Note: Ensure the output power is less than the maximum power for the selected sensitivity

setting.

2. Connect the SpecMinids ORF I nputdé connector :

., For 1l ow-power applications, connect diFigwe2t | vy
on page 7.

t

es

t



SpecMini Model T8142

For high-power applications, use a directional

level of the signal source. SeeFigure 3 on page 7

Figure 2 Low Power Connection Example

Signal
Generator

[

LTI

SpecMini
Figure 3 High Power Connection Example
Signal
Generator Directional

Coupler

NS — i
@ SpecMini




Setup

Power On

Power on the unit by pressing the power button for about one second.

Power On :
Press power button
for 1 second.

After Power On, verify fan operation

Press power button for 3seccond

Caution
Do not block airflow to fan or air vents.
Unit will overheat if the fan is not circulating air through the unit.

Verify the fan is operating after the unit is powered on.

Viewing a Signal

1. Connect Signal Generator to the SpecMini.

See "RF Connections" on page 6.

Set signal generator to generate a CW sigral at 1 GHz and 0.0 dBm
Tap REFand select 10 dBm with the rotary dial, then tap OK.

Tap Center and type 1, select GHz, then tap OK.

Tap Span and type 10, select MHz, then tap OK.

Tap Peak Search to display Marker 1 at the top ofthe signal peak.

o gk N




SpecMini Model T8142

Using aUSB Device

The Spectrum Analyzer wil!/l not continue to measur
while a USB device is connectedExit the SpecMini application prior to connecting a USB drive to the

T8142.

If a USB device was connected while tle SpecMini app was operating, the app will cease spectrum
measurement. Once the USB device is disconnected, exit the app, restart the SpecMini app from the

home screen.

Power Off

Normal Power Off

1. Press and hold the power button for 4 seconds.
2. Tap the shutdown icon on the display.
3. Tap the confirmation icon on the display.

Forced Power Off

1. Press and hold the power button for 15 seconds.
2. Tap the confirmation icon on the display.



User Interface

Chapter 3 User Interface

The T8142 operates on the Android Operating System, the Spectrum Analyzer launches as soon as
the unit is powered on, this section describes the elements of the User Interface, explains the

met hods used for Data Entry/ Display Control s,
System Setings.

User Interface

The SpecMini T8142 user interface consists of a touch screen interface. The user taps the screen to
access menus, change settings, perform measurements and save results.

Figure 4 User Interface Description

el Finallits Litd b | i) it o i il
:‘q"lﬁ | Iy *F.1'] stﬂx 'H { Il IW]U‘ r{,“\ B T [;IAM,“ 2

o

N
N/

Center n
2.372095736GHz

Span 1.0GHz

Slip

Phase Noise Freq

Off Auto

[ l/_i;\
Y/

ooy,

Measure Aef Level Offset
”

0ff

10
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SpecMini Model T8142

ltem Control Descripti on
The T8142 is capable of displaying four Spectrum Analyzertabbed
N SA Tab windows. Each tab can be configured independently of the other tabs.
Tabs are added by tapping the Add Tab symbol (+), see item 2. Tap the
tab of the SA window you want to view.
When tapped, adds a new Spectrum Analyzer tabbed window.
2 Add Tab Each tab is numbered SA1, SA2, etc. Up to four windows can be addeq
to the display.
3 Date & Time Date and Time, press to change time or format.
Charge The charge indicator provides a visual indication of remaining battery
4 indicator charge. When the charger is connected the indicator contains a
charging symbol to indicate the battery is charging.
System System Settings menu provides access to options such as loading
5 settings presets, saving and recalling settings, screen shots, printing, service,
and device information. See "System Settings" on page 18.
Reference
Level Sets the value at the top of th
Controls the built-in attenuato
amplitude of a high-powered sig
] Auto, or at levels from 1 to 30 dB, at 1 dB steps. Tl reported value of
Attenuation . . . .
the signal is automatically corrected for the selected attenuation.
Note: An Astrix (*) by this value indicates a manual setting, and ng
|l onger Auto-Coupled, see Couple
Provides selection of automatic resaution bandwidth (RBW) or manual
5 control of RBW. In automatic, RBW is based on the current
Resolution frequency span. When the frequency span is reduced, the RBW wil
_ also be reduced accordingly. If the RBW is manually changed, the
Bandwidth ) ) ) ]
mode will switch to manual. See "Resolution Bandwidth" on page 24.
Note: An Astrix (*) by this value indicates a manual setting, and ng
l onger Auto-Coupled, see Couple
Video Displays the value of the Video Bandwidth setting. This is not user
Bandwidth settable, but will update with changes to RBW.
Specifies the sweep time used in measuring the power.
Sweep Time Note : An Astrix (*) by this value indicates a manual setting, andno
|l onger Auto-Coupled, see Couple
7 Display area | Sweep display area.

11



User Interface

ltem Control Description
Optional trace, may be displayed alone or with other traces also
8 Trace C _
displayed.
9 T A Default trace, automatically displayed when the Spectrum Analyzer is
race
started. Two additional traces may be displayed, see item 8 and 10.
Optional trace, may be displayed alone or with other traces also
10 Trace B i
displayed.
Frequency i
_ When tapped, changes the displayed frequency values to or from
11 Display
Center/Span or Start/Stop.
Selector
Displays either the Frequency Span or he Stop Frequency depending
1 Span/Stop on the selection made by the frequency display selector (11).
Frequency The frequency may be changed by tapping the value and entering a

new value in the dialog.

12



SpecMini Model T8142

Item Control Description

When tapped, positions the active marker at the point the displayed
Peak Search | signal has the largest signal strength. If there is not an active marker,
marker 1 will be added and moved to the signal peak.

Marker Delt When tapped, marker 1 becomes the reference marker, and all other
arker Delta
markers display the difference in frequency and power from marker 1.

Marker + When tapped, adds a marker to the display.

Ma r k e r | When tapped, removes the highest numbered marker from the display.

When tapped, performs a single sweep and displays the results on the
Single Sweep | screen. To update the display tap single sweep again, or tap
Continuous Sweep.

13 Continuous When tapped, performs one sweep after another displaying each
Swee sweep on the screen.

Phase noise option uses delta markers to measure phase noise. Thé
_ option uses a reference marker to measure signal power and a delta
Phase Noise ) ) o ]
marker to measure noise power, the phase noise ratio is displayed in

dBc. See "Phase Noise Measurement" on page 32.

Freq Sli Freq Slip is used to set the step size, in frequency, when the display ig
req Sli
a=ip moved (swiped) left or right.

When tapped, toggles the Span Zoom option, between Auto and

Serial. Span Zoom controls the step size of frequency span changes
when screen is pinched (open or closed). When set to Auto, pinching
Span Zoom . o
the screen (open or closed) will change the span in finite steps. When
set to Serial, pinching the screen (open or closed) will change the span

in large increments/decrements.

13



User Interface

ltem Control Description

Auto Couple function, options are All, RBW, VBW, Sweep Time, and
ATT. Sets the selected parameter (RBW, VBW, ATT, Sweep Time, or A
Coupler parameters) to auto. In auto, the parameters are automatically
adjusted to optimize the measured signal. See "Automatic/ Coupled
Settings" on page 22.

Selectssensitivity operation, options are low, Medium, High
Senstivity should be chosen according to the power level of the
measured signal. Changes to this parameter will change the
maximum signal input power capability of the Spectrum Analyzer.
See "Maximum Signal Levels" on page 6 and Sensitivityfor low level
signals” on page 25.

Allows the selection of the detector model used by the spectrum
Detector Analyzer. The options available arePositive , Negative , Sample,
Average, RMS. See"Detector Settings" on page 26.

Provides options for displaying Trace A, trace A defaults toClear/
Write . This option can be used to Hide Trace A, or set it to

Sensitivity

Trace A MaxHold , MinHold , or Average . When set to Average, the average
sweep count is displayed and may be manually changed.
Provides options for displaying Trace B, trace B defaults toHide .
This option can be used to Clear/Write Trace B, or set it to

Trace B

14 MaxHold , MinHold , or Average . When set to Average the average
sweep count is displayed and may be manually changed.

Provides options for displaying Trace C, trace C defaults toHide . This
option can be used to ClearWrite Trace C, or set it toMaxHold ,

Trace C .
MinHold , or Average . When set to Average the average sweep
count is displayed and may be manually changed.

Trigger Selects the trigger mode of the Spectrum Analyzer.

Calibration Alternate action button used to turn Calibration on or off.

Selects between Log (l ogarithmi
When set to Log, the scale is set to dB, and each division is an equal
Scale Type value. When Lin is selected, the scale is seta volts, the bottom of the
display is set to 0 volts and the top is set to the reference level, each
division is 1/10 of full scale.

Unit Selects the unit of measur ement

Allows the selection of preprogrammed measurement functions.
Options include ACPR (Adjacent Channel Power),CH Power, OBW
(Occupied Bandwidth), N dB Down . See "Measurements" on page
27.

Measure

14



SpecMini Model T8142

Item Control Description

When tapped, toggles the Ref Level Offset on and off.

14 Ref Level Offset | The Ref Level Offgt is changed by tapping the value in the signal
display area.
Displays either the Center Frequency or the Start Frequency

15 Center/Start depending on the selection made by the frequency display selector

Frequency (11). The frequency may be changed by tapping the value and

entering a new value in the dialog.

Data Entry/Display Controls

A variety of controls are used for adjusting settings on the T8142.

Rotary Did Adjustments

Rotary dials (Figure 5) are used to adjust some settings.

To change a setting:

1. Press the screen and drag the dial right or left to the desired setting, the dial will settle on the
closest hash mark. The selected value will be shown at theop of the dialog box.

2. Tap OK to save the new setting.

Figure 5 Rotary Dial Adjustment

Center 2,1GHz

15

Span 4.2GHz




User Interface

Selection List Adjustments

Selection lists (Figure 6) are another method used to adjust settings on the T8142.

To change a setting:

1. Swipe the list up or down until the desired setting is within the selection box at the center of the
dialog.
The selected value will be shown at the top of the dialog box.

2. Tap OK to save the new setting.

Figure 6 Selection List Adjustments

Sensitivity

Low

Medium

16



SpecMini Model T8142

Direct Data Entry Adjustments

Direct data entry (Eigure 7) is also used in the T8142 for adjusting settings.

To change a setting:

1. Tap the keypad to enter the desired value.

2. Select the appropriate unit for the new value.
3. Tap Enter to save the new setting.

Figure 7 Data Entry Adjustme nts

Sweep Time

17



User Interface

System settings

The System Settings menu provides options for selecting language, saving and recalling presets,
selecting the startup state, and creating screen captures.

Figure 8 System settings

TRANSCOM

INSTRUMENTS

REF
-19.0dBm

'l-T.[f"ul'll”;*l*"'ll"t"ﬂ'.{r

Center
848.033812MHz

Startup State

Reset to Factory Default

Save
Recall
Screen Copy
Print
Language
Startup State
Service

About

Q2

Peak Search Marker Delta

Coupler Pre Amp
All off

O

Marker #

2% (D)

il

Marker -

Span 35.0MHz

There are two options available for the spectrum analyzer state when the system is initialized:

Save Current

system was shutdown.

Reset to

Default Settings" on page 19.
To change Startup State:

5

B

Factory

Settings

Def aul

1. Tap System Settings Icon, see Figure 8.

2. Tap Startup State.

t

t he

3. SelectSave Current Settings or Reset to Factory Default

18
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Factory Default Settings

Parameter

Default Setting

Center Frequency

Center Frequency

Start Frequency

0.0 Hz
Stop Frequency 4.2 GHz
Span 4.2 GHz
Reference Level 0.0 dBm
Attenuation Auto (0 dB)
RBW Auto (5 MHz)
VBW Auto (1 MHz), not user selectable
Sweep time Auto
Marker All Off
Sweep Mode Continuous
Continuous off
Freq Slip Auto
Span Zoom Auto
Coupler All
Sensitivity Low
Detector Positive
Trace A Clear/Write
Trace B Hide
Trace C Hide
Trigger Free
Calibration On
Scale Type Log
Unit dBm
Measure off
Reference Level Offset Off
Scale/DIV 10 dB/DIV
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User Interface

Custom Configuration

The System Settings mem allows the user to save a preferred setup (custom configuration) for
repeated use. Custom configurations may be recalled at any time.

Custom configurations are saved in XML format in the Spec An folder on the device.
Save a Custom configuration

To savethe current configuration:

Tap System Settings Icon, sedigure 8 on page 18.

2. Tap Save.
3. Type a filename in the Save dialog box.
4. Tap OK

Recall a Custom configuration

To recall a custom configuration:

1. Tap System Settings Icon, see Figur& on page 18.

2. Tap Recall.

3. Select the desired custom configuration from the displayed list.
4. Tap OK

Screen Captures

There are two options for outputting screen captures on the System Settings menu, Screen Copy and
Print .

The Screen Copy optioncreates a full color copy of the current display, while the Print option creates
a black and white copy of the current display.

Screen Captures are saved in PNG format in the Spec An folder on the device.

To create a screen capture:

1. Tap System Settingdcon, see Figure 8 on page 18.

2. Tap Screen Copy (color) or Print (black and white).

3. Type afilename in the dialog box.

4. Tap OK
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Language

The System Settings menu contains an option for selecting the language displayed within the
SpecMini application.

To change the language used in the SpecMini App:

1. Tap System Settings Icon, sed=igure 8 on page 18.

2. Tap Language.
3. Select the desired language.
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Operation

Chapter 4 Operation

There are a number of settings that may require adjustment to properly view and measure signals of
interest. Many of these settings must be made in combination depending on the type and level of the
signal. The following information is provided to aid in understanding these settings.

Automatic/Coupled Settings

In the factory default settings, the following options are coupled together and automatically adjust
when changes to are made frequency span:

Attenuation
Resolution Bandwidth (RBW)
Sweep Time

5

5

When an RF signal is applied to the T8142, and changes are made to the frequencygan, RBW and
sweep time are automatically adjusted to provide a standardized view of the visible spectrum.

Manual adjustments may be required to effectively view some signals, when manual adjustments are
made an asterisk (*) will be displayed beside the sdting to indicate a manual setting.

Figure 9 Manual Setting Indicator

oM s 01/30/2017 14:59:38 97% (I

sa1 X+ %

REF ATT *RBW ST
-6.5dBm 0B /'5MHz

An Asterisk ()
indicates a manual setting
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Reset coupled settings to auto

If Attenuation, RBW, or Sweep time have been set manually they can be reset to automatic operation
using the Coupler setting.

1. Tap Coupler

2. Sdect the specific setting to reset to auto or select ALL.

Figure 10  Coupler Reset

Coupler
Option
Resets
Auto
Settings
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Resolution Bandwidth

The Resolution Bandwidth (RBW) of a spectrum analyzer determines the smallest resolvable frequency
separation. The easiest way to understand how BW affects the trace shown on a spectrum analyzer
is to think of RBW as the width of spectrum that is analyzed in one step. In this analogy, using a wider
RBW analyzes a larger portion of spectrum at once and completes the entire sweep in less time, but
will reduce trace detail. If the RBW is wider than the frequency separation of two signals, then both
signals will be analyzed within the bandwidth and the spectrum analyzer will display only one apparent
signal on the screen. If the RBW is equal to the frequency separation of the two signals, a 3dB dip
between the two signals will appear.

Figure 11 Signal Resolution and RBW

Separation 3dB
Actual Input REW = Separation RBW = Separation

As the RBW decreases, more and more resolution between the two signals wilbe seen, and
consequently, one full sweep over the set span will take longer to complete. It is important to note,
however, that RBW can be too narrow in some instances. For example, if the RBW is not wide
enough to include the sidebands of a modulated signal, the spectrum analyzer will display an
inaccurate measurement.

Additionally, as RBW decreases, the amount of uncorrelated noise power decreases, and this reduces

the Displayed Average Noise Level (DANL) seen on the spectrum analyzer. The DANL, or Noise Floor,

of a spectrum analyzer determines the lowest possible signal level that can be measured by the unit.

For example, if one is attempting to measure a sSi.
have a DANL that is | ower than -130dBm.

The T8142 is capable of meas whouldhbg unbdessteedithatthe!l si gna!
sweep time will be very long based on the settings used to obtain the DANL specification. Changing

RBW in order to decrease the sweep time will also increase the DANL. In general, if the span is kept

constant, sweep time will be increased by decreasing RBW and using more data points.
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Sensitivityfor low level signals

The T8142 includes built-in | ow-noise amplifiers
internal noise is a constant and is generated by the drcuitry following the sensitivity, the DANL of

the unit can be lowered by amplifying the incoming signal, then compensating for the applied

i nternal pre-amp gain.

The T8142 has threesensitivity settings:

Maximum Input
Upper Measurement

Sensitivity Gain Power Level
Range Level
(Damage Level)
Low N/A +20 dB 30 dBm
Medium 20dB -20dB 0 dBm
High 40 dB -40 dB -20 dBm
For example, a -30dBm signal is passed through t h
resulting signal would display atalevelof- 10 dBm wi thout compensati on. F
amp is internal to the spectrum analyzer, this displayed signal is automatically corrected to the
original -30 dBm value.
Consequently, if the internal noisempfids$shelE@e&Bmn,s
di splays at a | evel of -134dBm once the 20 dB cor
If there is no signal injected into the spectrum analyzer, then the effective DANL is lowered by
approximately the amount of internal pre-amp gain
Beverycaef ul when using the spectrum analyzer&s inte

the unit could cause internal damage, as shown above.
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Detector Settings

Each detector measurement period (or pixel) displayed on the trace is a measurement outptt of the

spectrum analyzers detector.

The T8142 has the following detector settings:

5

Positive: Returns the maximum value of the data collected for each display pixel. Recommended

for pure sine waves or narrow bandwidth signals.

Negative: Returns the minimum value of the data collected for each display pixel.

Recommended for displaying the difference between CW and pulsed signals.
Sample: Returns a sample of the data collected for each display pixel.

Average: Returns the linear average of the data colleced for each display pixel. Recommended

for Channel Power measurements.

RMS: Returns the RMS average of the data collected for each display pixel. Use this method for
signal s.

detecti

ng noi

Figure 12 Detector Operation

For

dat a
multiple raw data samples collected for each data point makes the resulting measurement less
sensitive to noise. The number d raw data samples collected by SpecMini is controlled by a

Average/RMS: Calculated result of measurement samples collected during each period

col

Sample s

ML/L/\/

ected

se-|li ke

Detector
Measurement
Period

.-'-'..
-

|

Megative Peak &

for

-
"

£

'/_‘"‘“\

di spl ay
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Chapter 5 Measurements

The T8142 includes several preprogrammed measurement functions, ircluding Adjacent Channel
Power (ACPR), Channel Power CH Power), Occupied Bandwidth (OBW ), and N dB Down . Phase
Noise measurements may also be made automatically with the SpecMini spectrum Analyzer.

Adjacent Channel Power Measurement

Adjacent Channel Power measures the relative power of frequency bands adjacent to a central channel.
This is often used to identify power leakage from the center channel into the adjacent channels. The
total power in the center (main) channel is displayed in dBm and the power in the adjacent channels
(Lower and Upper) are given in dBc and dBm .

Figure 13 Adjacent Channel Power

Red Vertical
Lines Indicate

Adjacent —= \ :
Channels \
AP l ‘

White Vertical
Lines indicate
Center
Channel
Tap IBW
to Change Tap Offset
Center to Change
Channel Channel
Bandwidth Spacing

Tap Ref BW to Change
Adjacent Channel
Bandwidth
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Specifications

ACPR Setup

1. For best accuracy, set the central frequency so the signal is centered before taking
measurements.

2. Select ACPR in the Measwe menu.
3. Tap IBW at the bottom of the screen to set the width of the central channel.

Note: The central channel can be set to a different frequency width than the
adjacent channels, but both adjacent channels have the same width.

4. Tap Ref BW to set tte width of both adjacent channels.
5, Tap Offset to set the Center-to-Center channel s

Note: Channel spacing is the distance from th
the adjacent channel 6s center fregueascy. I
the channel spacing should be half (channel width + adjacent channel width).

White and red vertical lines are used to mark the edges of the central, upper, and lower channels.

The Center Channel power will be displayed on the left side of the display. The power for the Lower
and Upper Adjacent Channels will be displayed on the right side of the display.
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Channel Power Measurement

Channel Power measures the Integration Bandwidth, the total power over a frequency range,

concentrated on the center frequency of the sweep. It is useful for channeliz d (f requency-di
multiplexed) signals. Results are shown in both total power in the channel (in dBm or Watts), and

spectral density (dBm or Watts per Hz).

Figure 14
Blue Vertical
Lines indicate
Measurement
Channel Bandwidth
Power

- Tap to
gg.ns:f::.zzmuz i _Span 50.118083MHz C h an g e
S — Channel Power
Bandwidth

Channel Power Measurement

1. For best accuracy, set the center frequency so the sigal is roughly centered before taking
measurements. In addition, the span should be 1%2 8 5 times as large as the desired channel
width.

2. Select CH Power in the Measure menu.

The Channel Power and the measured bandwidth will be displayed in the area at the bdtom of
the display.

3. Tap CH Power at the bottom of the screen to change the measured bandwidth.

Vertical Blue lines will mark the edges of the measured band.
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Specifications

Occupied Bandwidth Measurement

Occupied Bandwidth measures the frequency band bandwidth that contains a specified percentage
of the total power of the signal.

I't gives best results with single-peaked signal s.

Figure 15 Occupied Bandwidth Measurements

T R Blue Vertical
Lines indicate
—
Measurement

Bandwidth
at Selected %

Bandwidth

Tap to
Center 100.0MHz o] 7 Spanil OO-OMHzl i C h a n g e

The calculated occupied bandwidth represents the user specified percent of the total power of the
displayed span.

Occupied Bandwidth Setup

1. For the best accuracy, set the center frequency so the main or carrier signal is centered on the
screen before taking measurements.

2. Select OBW in the Measuremenu.
The threshold and the measured bandwidth will be displayed in the area at the bottom of the display.

3. Tap OBW at the bottom of the display to change the percentage of signal to be measured.
Vertical Blue lines will mark the edges of the measured band.
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N dB Down Measurement

N dB Down measures the frequency bandwidth at a user selected value in decibels below the signal
peak. Bandwidth measurement results are in Hz units.

Figure 16 N dB Down

Marker 1
Indicates
Signal Peak Markers
2and 3
Indicate
location of
selected
dB drop
from Peak
Bandwidth
Between Tap to
Marker Change
2 and 3 dB Down
Measurement

N dB Down Setup

1. For the best accuracy, set thecenter frequency so the main or carrier signal is centered on the
screen before taking measurements.

2. Select N dB Down in the Measure menu.

The threshold and the measured bandwidth will be displayed in the area at
the bottom of the display.

3. Tap N dB Down at the bottom of the screen to change the decibel level down from the signal
peak to be measured.

Markers 2 and 3 are used to indicate the edges of the measured bandwidth.
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Specifications

Phase Noise Measurement

Due to signal amplitude and phase fluctuations present in even the highest quality systems there are

sidebands created which appear as noise spreading out above and below the carrier.

Phase noise is importance because it can reduce signal quality possibly increasing the
communications |l ink6s error rate.

The T8142 provides a tool to quickly measure phase noise at a user specified frequency above or
below the carrier. A marker is used to measure the carrier power, a delta marker is used to display the
difference in frequency and power from the carrier, and the Phase Noise is displayed in dBc/Hz at the

location of the delta marker. The Phase Noise is the noise power in a 1 Hz bandwidth at the offset

from the carrier.

Figure 17 Phase Noise Measurement

Marker Frequency

Peaked
on
Carrier
Power

Delta
Marker
Set at
Offset
Frequency

Center 1.0GHz Span 10.0kHz

Phase
Noise
Control

Phase Noise Setup

1. For the best accuracy, set the centeffrequency so the main or carrier signal is centered on the
screen before taking measurements.

2. Tap Phase Noise control to turn on the Phase Noise measurement.

The Carrier Marker and the Delta Marker will be displayed. Phase Noise and the Marker valus will
be displayed in the area at the top right of the display.

3. Position the markers as needed to measure Phase Noise.
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Chapter 6 Maintenance

Cleaning

Care and cleanliness is a main factor in maintenance, clean the T8142 with a soft cloth dampené
with a mild detergent solution.

Troubleshooting

Problem Resolution

Once the USB device is disconnected, exit the
app, restart the SpecMini app from the home
screen.

Spectrum Analyzer Ohan
USB device connected to the T8142.

Repair

Battery Replacement

Caution
Replace battery pack with OEM part only, do not use any other battery.

1. Power off the SpecMini. See "Power Off" on page 9.

2. Disconnect AC Supply cable, if connected.

3. Remove four screws securing bottom rubber bumper. See Figure B.
Figure 18 Rubber Bumper Removal

Bottom Top
4 screws 4 screws
(2 each side) (2 each side)

A

i b

4. Remove four screws securing top rubber bumper. See Figure 8.
5. Remove four screws securing the back cover. See Figur&9 on page 34.
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Figure 19 Back Cover Removal

Back Cover
\ 4 screws 1

6. Disconnect battery connector from chassis. See Figure D.
Figure 20 Battery Connection
Battery Connector
Battery

7. Install replacement battery.

8. Install four screws to secure the back cover. See Figurd.9.

9. Install four screws to secure top rubber bumper. See Figure B on page 33.

10. Install four screws to secure bottom rubber bumper. See Figue 18 on page 33.
11. Charge the battery. See "Charge the Battery" on page 5.
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File System

The Spectrum Analyzer stores Screen Captures and Custom Configurations on the T8142 internal file
system.

Transfer files

Files may be transfered to/from the T8142 using a USB Drive or via Bluetooth transfer. For instructions
on how to make transfers. see"Data Transfer via USB Drive" on page 8 or "Data Transfer via Bluetooth"

on page 38.
Data Transfer via USB Drive

Note: The T8142 will not continue to measure RFignals while a USB drive is connected.
Exit the SpecMini application prior to connecting a USB drive to the T8142.

Files may be transfered to/from the SpecMini internal memory with the use of an external USB drive
and the USB adapter (supplied).

1. Connectthe USB drive to the USB adapter, then connec

bottom of the unit.
2. Press Home key on the SpecMini display.
3. Tap the File Manager icon on the unitds home
Figure 21 File Manager

File Manager
Tap LOCAL at the top of the FileManager window.
Tap Internal.
Scroll to the SpecAn folder, see Figure 2.
. Tap the SpecAn folder.
Figure 22 File Selection

N o gk
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