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Introduction

TE3000

The TrewMac TE3000 RF Vector Impedance Analyser is a poriadilement providing
fast and accurate measurement of vector impedance, VBWERC (as series or parallel
equivalent circuits), vector reflection coefficient, adamtte and return loss. The TE3000
determines impedance via direct measurement of RF voltageuamat, a technique which
permits accurate measurement of a very wide range of impesla distinct advantage

of this technique is that it provides measurement via aandheld probe, enabling fast
and accurate in-circuit measurements that are very hard to éhieve using a standard
Vector Network Analyser. The unit is supplied factory calibrated to the tip of the
measurement probe, has variable output signal strength anfidsesz®ing on start up. The
probe adaptor permits connection to a standard N type confectmaxial use, and the
unit can be custom calibrated to remove the transmissiercdinnecting to the device
under test. Typical applications include RF design and developmamitcuit PCB
impedance measurement, antenna testing and tuning, impedacbengmatomponent
characterisation, cable fault finding, filter design an¢l #esd cutting cables to precise
electrical lengths. The TE3000 has full vector measuremeabdiy and accurately
resolves the resistive, capacitive and inductive compooé¢atsoad. It operates from
30kHz-300MHz with 1 Hz resolution over the entire range, andussé&ble averaging up
to x1000. The unit is rugged and lightweight and can be powergthing or by internal
battery making it ideally suited for both bench top and patabé. The RS232 and USB
interface further increase the versatility of the insgabby providing swept frequency
capability and data logging. The PC software suppliedrgéageand displays swept data
from the unit in a variety of charts and formats. It affpowerful analysis tools such as
Smith chart plotting, time domain reflectometry, distarctault, cable length, velocity
factor, characteristic impedance, interference spectaanning, multi series plotting, and
difference plotting and filtering, and stores information floranat compatible with Excel.

- '
0 Teng
?SSTEIS . RF Impedance Anatyger
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TE3001

The TrewMac TE3001 One Port Network Analyser shares manjasiies with the
TE3000 Vector Impedance Analyser, however, it differs invexy important ways. The
unit is supplied with a female N type connector output allowingcticonnection of
coaxial cableThe variable output signal strength is 10x greater than the E3000,
reaching 1Vpp across the entire frequency rangelhis makes the TE3001 most suitable
for field tuning of cables, antenna and other RF devices whersignal to noise ratio can
be an issue. The unit is supplied factory calibrated andfisheeking on start up. It can be
custom calibrated to remove the effect of connecting cablisear test jigs. Typical
applications include RF design and development, antenna testingnamgl impedance
matching, cable fault finding, filter design and test, arttircables to precise electrical
lengths. The TE3001 has full vector measurement capabilitp@ndately resolves the
resistive, capacitive and inductive components of a loaghdtates from 30kHz-300MHz
with 1 Hz resolution over the entire range, and user variamraging up to x1000. The
unit is rugged and lightweight and can be powered by mains ordmahbattery making it
ideally suited for both bench top and portable use. The RS2323Rdnterface further
increase the power of the instrument by providing swept frequeEpability and data
logging. The PC software supplied generates and displays datepfrom the unit in a
variety of charts and formats. It offers powerful analysds such as Smith chart plotting,
time domain reflectometry, distance to fault, cable lengelocity factor, characteristic
impedance, interference spectrum scanning, multi seriegglatifference plotting and
filtering, and stores information in a format compatibléwixcel.
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General Principles of Operation

Both the TE3000 and TE3001 operate by generating an RF signaset defined
frequency in the range 30kHz to 300MHz, and injecting it inéoléad. The resultant RF
voltage and current are sampled and measured, and fromethisitttalculates the
complex impedance of the load, in complex polar impedanaosator

Complex bilinear 3 error correction is employed to enswgerteasured parameter is
accurate. Two groups of 512 point calibration tables are stomahhvolatile memory on
board the unit to allow both factory and custom calibration teskee. Units can be
calibrated to a variety of measurement fixtures using ppeopriate set of short, open, load
(SOL) standards. The 512 points can be spread across thereqirency range or focused
on a region of interest for greater accuracy.

Once the complex impedance is known, the VSWR, reflectefficient, R-L-C
equivalent circuit, return loss and many other parameteralsarbe determined. The user
selects which measurement is to be displayed and in wirictaf. Alternate on board
measurement functions are available such as quality faaetig kength, and cable loss to
quickly and accurately characterise a transmission lirneomket

There are 2 basic modes of operation. In fixed frequency mad&emuency only is
selected by the user. In scan mode the user can spzensially through a range of
frequencies. The scan mode is particularly useful fating resonances such as in a
quarter wave line or a crystal. The TE3000/TE3001 can be dewlteether via the keypads
on the front panel or remotely from a PC using the RS232 $iegadr USB. A list of
available RS232 commands can be found in this manual for bs¢msish to build the
TE3000 or TE3001 into an automated test rig.

The software supplied with each unit communicates through theod B8232 link and
displays the data in a variety of formats. Aside fiahthe regular formats and displays,
special functions search for peaks and troughs in a transmiisgarsponse to determine
electrical properties such as velocity factor and chaiatiteimpedance. Another useful
software function is the interference spectrum scan.flihition returns the relative signal
strength of any interfering signal across the desired émxyurange. This is done by
monitoring the input voltage with the output signal turned off.

Time domain reflectometry is generated from the inveme@ier transform of a reflection
coefficient sweep. This function is particularly usefullfmking down a transmission line
(such as a coaxial cable) that has a fault. The useri@arthve impulse response in both the
time and distance domain to determine the location obfyblartial opens or shorts.
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1 Basic Operation
1.1 General Use

1. Switch the TE3000/TE3001 on by pressing the red on/off key adohgdbr a second
or two. After self-calibrating, the display will showetiprevious settings.

2. Attached the device under test (DUT) to the unit.

When using the TE3000 probe, place the DUT with one end on thetpravel the other
on the probe casing. To improve the accuracy of the measurensme that you are
holding the probe casing and not touching the probe tip and thatntipéedaad lengths are
as short as possible.

3. Enter the operating frequency in MHz, for example, to dr#@5MHz press 1, 2, 0,
decimal point, 5 and Enter.

4. Select the measurement to be made by pressing one oféheeity and the format key.
The options are:-

Key Format

Z Polar Impedance

Rectangular Impedance

Parallel Impedance

VSWR VSWR *

R-L-C Series Equivalent R-L-C
Parallel Equivalent R-L-C

Refl Coeff Polar Reflection Coefficient *
Rectangular Reflection Coefficient ¥

Return Loss Return Loss *

Table 1: Measurement mode and format options

Remembering that parameters marked with * use the Zo péteafor calculation.
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1.2 Calibration

TE3000

The TE3000 is supplied with a general purpose factory calibratios.célibration will
allow measurements using the bare probe, the N type adaptioe, spring pin earth
adaptor and will last the lifetime of the unit.

With time and temperature, calibration can drift as imag 10%, particularly at the low end
of the frequency range - below 300kHz.

To obtain the advertised level of accuracy from the unitpua calibration standards can
be purchased to suit the measurement fixture being usedusevebsite —
www.impedanceanalyser.com.dar available cal Kits.

More details on calibration can be found in the calibratictia® of this manual.

TE3001

The TE3001 is supplied factory calibrated to the N type RF ootpthe fascia. The unit is
supplied with a female and male N type calibration kit sbehthe user can calibrate out a
length of coaxial cable using the short open load (SOL) technique

The current calibration is displayed on the LCD on thedkfine 2. STD is factory cal and
is referenced to the N type female connector on the fifdheaunit. CUST is custom user
calibration and the standards used are selected by the user.

Press the System Zo key and use the up/down arrow key®lodswyn to the Calibration
option. Select this option by pressing the Enter key. Use ttevAeeys to scroll up and
down the calibration menu. To perform a custom calibratiamgusie female N type cal
kit, first select CUSTOM from the cal type by pressingEméer key. Then select
FEMALE from the cal kit options, enter the desired startsiod frequencies and select
Perform Calibration.

You will be prompted to attach the calibration standardsduence and press the Enter
key. Follow the prompts on the LCD screen. When finishedct#ie Done option and
begin measurements as normal.

See the calibration section of this manual for more detalil

1.3 Using the Analyser software

The TE3000 series of analysers connect to a PC via a @9carle or by a standard USB
printer cable. The drivers for the USB cable are installedg with the software. Once
installed, the TE analyser software allows the remoteatipa of the unit, and provides
sweeping, smoothing, plotting and logging facilities.

The TE analyser software guide provides step by step atistns on how to install and
operate your TE3000/TE3001 Analyser via a PC.
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2 Overview of controls and indicators
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Figure 1: TE3000/TE3001 Interface

2.1 The ON/OFF key

To switch the unit on or off, press and hold down the ON/OFHFRdegpproximately one
second. When first switched on, the unit will run a sedf-tend DC calibration which takes
several seconds, after which it is ready for use. The uniéfoup with the same settings it
had when last switched off.

2.2 The Numeric keys

There are ten numeric keys, plus a decimal point. Thesesadeprimarily for entering the
desired RF measurement frequency. The unit accepts fregsetticgs of up to 9 digits
and a decimal point. Key in the desired frequency and thes fire Enter key. The
numeric keys are also used to set the system parametdrais characteristic impedance,
averaging, etc.

In Scan mode, the top two rows of numeric keys function as up/di@ppers, which alter
the frequency digits indicated by the up/down arrows with eae$spr

In a menu, use the 7 and 4 keys to navigate up and down thtaugptions.

2.3 The Enter key

The Enter key has several functions.

Firstly, it is to ‘enter’ a number after the numeric kays pressed. This can be to set the
desired output frequency, or to set a particular systenmesea.

Secondly, when scrolling through the system parameters, thekeytwill select the
parameter indicated by the arrow position on the screen.

Thirdly, if pressed and held for 2 seconds, the unit willrestan mode. In scan mode the
enter key will advance the up/down digit arrows to the rigetsiap. To exit scan mode,
press and hold the enter key for 2 seconds.
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2.4 The Measurement Mode keys

In addition to RF impedance, the TE3000 and TE3001 can meagariety of parameters.
These are arranged in groups as follows. Press one oketunrement mode keys to enter
that group and use the Format key to move through the differemafaptions for that
measurement mode.

Key Mode Format Units

z Impedance Polar Ohms < Degrees
Rectangular Ohms +j Ohms
Parallel Ohms +j Ohms

VSWR VSWR * Ratio:1

R-L-C Equivalent R-L-C | Series Ohms-Henrys-Farads
Parallel Ohms-Henrys-Farads

Refl Reflection Polar

Coeff Coefficient * Rectangular

Return Return Loss * Magnitude dB

Loss

Table 2: Measurement modes and display format options.
* means this parameter uses Zo for calculation

Pressing and holding the Format key for 2 seconds will displey of alternate
measurement modes, shown on table 3. Use the up/down keys 4) ta navigate
through the list of options, and press the Enter key to select

Once a mode has been selected, pressing the Format keytaoiypevill move through
the available formats for this mode (such as rectangulaolar). To change modes, press
any of the measurement mode keys, or press and hold the Format key

Alternate Mode Format Units

Admittance Polar Millisiemens < Degrees
Rectangular Millisiemens + j Millisiemens

Quality Factor Magnitude

Mismatch Loss * Magnitude dB

Cable Length * % Lambda Fraction of current wavelength
Degrees Degrees

Cable Loss * Magnitude dB

Reflected Power % %

Table 3: Alternate measurement modes and functions

* Note that some of the measurements require a value foyshens Zo. Most often, this
will be 50 or 75 ohms, but the TE3000/3001 allows any value entered. Once a value
for Zo has been entered, it becomes the power-up defaulaurgilv value is entered.

For a complete explanation of each display format, see the ‘Digfdamats in Detail’
section of this manual.
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2.5 The Format key

Pressing the format key momentarily, switches betweeawaiable display formats for
the selected measurement mode. See table 2 and 3dbofavailable display modes and
formats.

Pressing and holding the Format key for 2 seconds will displey of alternate
measurement modes, shown on table 3. Use the up/down keys 4) ta navigate
through the list of options, and press the Enter key to select

2.6 The System Zo key

Pressing the System Zo key will display the list of useiatsée system parameters.
These values can be altered to change the way in whealmnit functions.

See the ‘System Parameter’ section of this manual for deiadls.

2.7 The display format indicators
If the currently selected display format is either pakactangular, series or parallel, an
arrow will indicate this at the far right side of theesm.

2.8 The Power Indicator

The TE3000/3001 runs on battery or mains power. While the unit is dedrtecmains
power, the mains symbol will appear. While charging, theebasymbol will be animated.
When the battery is full, the battery symbol will ceasamation and remain in the full
state. When running on battery power, the battery symboinglitate the charge state, and
the mains symbol will not be displayed.

2.9 Operating Frequency
The operating frequency is displayed on line 1, in megaltter&decimal places.
For example 68145290 Hz is displayed as 68.145290 MHz

2.10 The Zo Indicator

Zo is the system characteristic impedance value. Thisually set to 50 or 75 Ohms but
can be set by the user to any real value. It is displapethe screen during normal
operation, except in scan mode. Zo is used in the catmulat reflection coefficient,
VSWR, return loss, mismatch loss, cable loss and cabléhleng

2.11 Display Format
During normal operation, the current measurement mode andtfiergteown on the screen
at line 3.

2.12 Measurement Result
The measured result is displayed on line 4 in the selelisplay format.

2.13 Calibration

The current type of calibration used for measurements— Sabo(y) or CUST (custom -
user).
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3 System Parameters

Pressing the System Zo key displays the list of usealarsystem parameters shown in
table 4. Use the up/down arrow keys (7 and 4) to scroll thrdweghst. Press the Enter key
to select a parameter. Use the number keys to changartmaeter to a desired value, then
press the enter key to save the new value. To exit syseameters, press the System Zo
key again or scroll to the Exit option and press Entersydtem parameter values will be
saved to non-volatile memory and will persist upon start up am@w value is entered.

/0

D.

Parameter Range Comments

System Zo 0.01-1000 Ohmg User defined system characteristic impedance
is used to calculate VSWR, reflection coefficien
and return loss. This is normally 50 or 75 Ohms
It must be a real value.

Calibration Displays the current calibration details, and
allows the user to perform a custom calibration
with the appropriate calibration Kit.

Averaging 1-1000 The number of samples to average over when
generating a measurement.

RF Output 0-150% The percentage of maximum RF signal output
used to excite the load.

Auto OFF YES/NO Whether or not to use the auto OFF function wi
running on battery power.

OFF delay 1-100 Delay in minutes after no activity that auto OFH
oCCurs.

Sleep delay 1-100 Delay in minutes after no activity that sleep mo
occCurs.

Test Serial Enter USB and RS232 interface test mode.

Load Defaults Load default factory values.

Limit Phase (vs.0) | YES/NO Limit S11 phase to +/-180

Baud Rate (v9.0) | 9.6k/115.2k Switch between fast or slow baud rate.

Exit Return to normal function.

nen

Table 4: System parameters

www.impedanceanalyser.com
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3.1 System Zo

Zo is the system characteristic impedance value. Thisually set to 50 or 75 Ohms but
can be set by the user to any real value. It is displapethe screen during normal
operation, except in scan mode. Zo is used in the calmulatireflection coefficient,
VSWR, return loss, mismatch loss, cable loss and cablénle@gly positive, real
(resistive) values are accepted for system Zo.

The System Zo parameter value will be saved to memory upardewn, and will persist
upon start up until a new value is entered.

3.2 Calibration
Selecting this parameter will take you to the Calibbratlenu.
See the ‘Calibration’ section of this manual for details divicion.

3.3 Averaging

The averaging parameter defines how many samples are ussduiate a mean value for
each measurement. Increasing averaging will increassureaent accuracy by removing
random noise; however it will also slow the data rate down.

The available range is from x1 to x1000.

The Averaging parameter value will be saved to memory upatndown, and will persist
upon start up until a new value is entered.

3.4 RF Output

This parameter determines the percentage of maximum sigeagth applied to the load.
A value of 100% will apply the full available signal to fbad and will yield the best

signal to noise ratio, however, a smaller signal mayehaired for sensitive components or
amplifier inputs.

The RF Output parameter value will be saved to memory upordeiwm, and will persist
upon start up until a new value is entered.

RF Output can be set up to 150%.

This will result in the largest output signal possible but nisy averload the input
circuitry for some combinations of frequency and load impedalite may result in
measurement errors.

It is recommended that for normal operation the output doesxaeed 100%.

3.5 Auto OFF

When running on battery power, the TE3000/3001 can place the ursteéefpmode, or
initiate a shut down. When this parameter is set to YeSunit will go into sleep mode
after a lack of activity on the key pad, USB or sepmait. The delay from inactivity until
sleep mode is activated is determined by the SleepyPal@ameter. The delay from
inactivity until shut down occurs is determined by the OFRaipplarameter.

The Auto OFF parameter value will be saved to memory upordskut, and will persist
upon start up until a new value is entered.
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3.6 OFF Delay

This value is the number of minutes before an automatiodsiwrt occurs.

This will only happen if the unit is running on battery power, AtiB Auto OFF
parameter is set to YES.

The OFF Delay parameter value will be saved to memory sipondown, and will persist
upon start up until a new value is entered.

3.7 Sleep Delay

This value is the number of minutes before the unit is placskep mode.

This will only happen if the unit is running on battery power, tiedAuto OFF parameter
is set to YES.

In sleep mode, normal operation is halted, and the unit emtesdby state. This
preserves the battery charge while no activity is oguuiriThe unit will reactivate when
activity on the serial, USB, or key pads is detected.

The Sleep Delay parameter value will be saved to mgoqmon shut down, and will persist
upon start up until a new value is entered.

3.8 Test Serial

Selecting this parameter places the unit in seriahtesie.

This mode is used for testing the communications link betweeurtit and a computer.
Pressing the keys on the front of the unit will send the correspp@@Cll code through
both the RS232 serial link and the USB link simultaneously.chiaeacter code will also
be displayed in the serial transmit buffer on the screemwe @).

ASCII characters sent through either the serial or USBwiikbe displayed in the receive
buffer area of the screen (Line 2).

Press the R-L-C key to return to the system menu.

3.9 Load Defaults
Selecting this parameter will load the factory defaultalioparameters.

3.10 Limit Phase(firmware V8.0 and above)
This option limits the S11 phase to +/-180 .

3.11 Baud Ratg(firmware V9.0 and above)

Defines the baud rate used for RS232 and USB communication.

Select between fast and slow baud rate by pressing thekegteTE Software V16.0 and
above will automatically sense what baud rate the amalgsss and switch to this.

3.12 Exit

Selecting this parameter will exit the system paranmatede and return the unit to normal
operation.
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4 Calibration

4.1 General Principle

The TE3000 and TE3001 use complex bilinear 3 error correctionstamswith
techniques used by high end network analysers. This type ottonrenethod requires the
user to measure 3 precisely known standards, loosely termed Gpert and Load (50R)
at the point of reference where the measurements wilkemt The analyser uses these
standards to generate a table of correction errorsriadiedd in non-volatile memory and
used to map the measured value to a corrected valugethigque permits the user to
calibrate out the effects of a coaxial cable or any otheatnetwork located between the
analyser and the device under test.

4.2 Calibration Tables

There are two sets of calibration tables held in menstayidard andcustom The

standard tables are factory set and cannot be overwrittdre lmgsér. The custom tables are
written to when a custom calibration is performed. The TE3WI software provides
facility to up and download these error tables to the umit,save or retrieve them as a
‘.cal’ file for use at a later stage. See the softwaamual for more details.

4.3 Calibration kits

There are several sets of calibration standards avaflabteTrewMac as a cal kit; male N
type, female N type, surface mount (used for the tweezet@jland a bare probe set. All
kits consist of a Short, an Open and a Load (50R). These stahdaslbeen precisely
characterised by a high end, fully calibrated network anafyseitheir characteristics are
held in non-volatile memory. Third party standards can be lmsedill undoubtedly have
different characteristics and lead to inaccuracy in measemt results. See our website —
www.impedanceanalyzer.com.far more details on available calibration kits.

4.4 Calibration points

The TE3000 and TE3001 use 512 frequency points in the error correxdiies and
interpolate the error between known points. If this is not enouginiove the fixture

effects over the entire frequency range, the range caarb@wed using the cal start and cal
stop values to focus the 512 points over the region of interest.
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4.5 Calibration Menu
The Calibration Menu is accessed from the System Paresmaésu by selecting the
Calibration item.

Calibration Menu | Range Comments

Cal Type: STD/CUSTOM | The current calibration

Cal kit: MALE/FEMALE/ | The kit used to perform calibration
SMD/PROBE

Cal Start: 0.03 MHz — The lowest frequency in calibration
300 MHZ

Cal Stop: 0.03 MHz — The highest frequency in calibration
300 MHZ

Perform Cal Performs a Calibration

Done Exit the calibration menu

Table 5: Calibration Menu

Use the up/down arrow keys (7 and 4) to scroll through the tisssRhe Enter key to select
an item. Scroll to the bottom of the list and press therédwty to exit this menu.

4.6 Cal Type

This option selects the current calibration table to aetilis measurement correction. The
other calibration details in the menu will update to theerursettings for that type when
cal type is changed. Press the Enter key to select betstandard or custom cal.

STD is the factory set calibration. The tables and paemassociated with STD can not
be altered by the user. For the TE3000, standard cal is émthef the measurement probe,
using the female calibration set and the N type adaptor. FGiEB@01, standard

calibration performed at the output N type connector using the calibration set.

CUSTOM is the user calibration option. The settings forarustal may be altered at will
to suit the user’s requirements and the calibration kit od.ha

4.7 Cal kit

This option selects the kit type (male or female) to usenvpleeforming a calibration.
The cal set parameter for STD is locked to factoryrgggtiFor CUSTOM cal press the
Enter key to select between the male or female set.

4.8 Cal Start
This parameter specifies the starting frequency for céiliora

4.9 Cal Stop
This parameter specifies the stopping frequency for caliorati
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4.10 Perform Cal

With Cal Type set to CUSTOM, selecting this option wiltiatie a custom calibration
using the settings displayed on the calibration menu.

The user will be prompted to attach the calibration standerdpress the Enter key.

For each standard, the required error values are deteramkstored in the custom
calibration error tables. When complete, the settings forT@Ms calibration are saved.
The new calibration will stay in non-volatile memory untiuatfier custom calibration is
performed.

Select the Done option from the calibration menu and begin takéagurements with the
new calibration.

4.11 Done

This option must be selected to exit the calibration menu.

Upon exiting, certain checks are performed.

If any setting for CUSTOM calibration differs from whatrecorded in memory, a warning
error will occur, and the altered settings will be didedr This will occur only if settings
are changed and no calibration is performed.

If a frequency is dialled up that is out of the current calibrafir@guency range, an alarm
will sound, and a warning displayed on the second line of th2 LC
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5 Communications links

The TE3000/3001 has two communications links — USB and RS232.

The connection sockets are found on the rear of the unit,adheiscare supplied.

Both links function in full duplex asynchronous serial mode, anéféeetively wired in
parallel.

Any transmission from the unit appears on both the USB and RS28Rssigously.
Likewise, any transmission to the unit will be received #iameously; hence it is
important not to send commands through both links at the sameTtnisds rarely a
problem as most users only use one communications link at a time.

The TE3000/3001 software automatically scans for a unit uporugtart

5.1 RS232

The RS232 link requires a standard 9 pin serial cable (suppliedh& unit).
This is a useful link for older computers or custom setups.

The serial setup is fixed as follows:

Baud Rate 9600*

Data Bits 8

Parity None

Stop Bits 1

Flow Control None

Table 6: Serial port setup *115200 is available on firmware V9.0 andeabov
5.2 USB

The USB link requires a standard printer cable (supplied Wwétunit).

This link emulates an RS232 protocol over USB using FT232R hagdwar

As such, it requires a driver on the computer to interpestiétia.

This should be automatically installed with the TE3000/3001 soétwar

If required, the driver can be updated or re-installed ang by visiting the FTD website
and downloading the appropriate virtual COM port (VCP) driver from:
http://www.ftdichip.com/Drivers/VCP.htm

Follow the installation guides.

Once installed, the USB link should appear on the computec@sma. port device.
Note that the USB cable must be plugged in to both the comgnudehe TE3000/3001
before it will be recognised by the computer.

The serial setup is the same as the RS232 setup in table 6.

5.3 Serial communication format

The TE3000/3001 analyser accepts RS232 ASCIl commands from any itbenpatirce
connected to either the USB or RS232 inputs. These commanasearby the software to
generate and retrieve swept data from the device, bpbmased by any custom program
able to send and receive RS232 ASCII data. The format ottbatimands and returned
data are listed in table 7. The unit returns data inaitivé format, polar impedance.
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Command Explanation Return Data Example Explanation
Issued Example
Y Return version number TE3000 F/W V1.0<cr> Modatl a

firmware version

is

is

H Return current cal kit N-m<cr> Returns current cal
N-f<cr> kit
SMD<cr>
PROBE<cr>
J Return cal type CUSTOM<cr> Returns current cal
STD<cr> type
K Return cal start 100000<cr> Current cal start
100kHz
L Return cal stop 300000000<cr> Current cal stop
300MHz
| Return current serial data | Format=REC Z (Freq,R,l) <cr> Returns current
format serial data format
S68.43<cr> Set sweep start frequency Start=68430000<cr> Confirm start freq
to 68.43Mhz (Hz)
E120.4<cr> Set sweep end frequency| t8top=120400000<cr> Confirm stop freq
120.4MHz (Hz)
P200<cr> Set sweep frequency point®oints=200<cr> Confirm points
to 200
N Perform a linear sweep POL Z (Freq,Mag,Deg)<cr> The first line
from start frequency to end 100000,1.618E-1,-9.438E-1<cr> contains a
frequency with the set 200000,0.548E-1,-9.589E-1<cr> description of the
number of frequency 300000,-5.019E-2,-9.838E-1<cr> output format.
points. Each successive
Returned dataisinthe | ..... line contains the
current serial data format | 2000000,-1.678E-1,-9.465E-1<cr> | measured value in
set by the ‘Cformat’ END<cr> scientific format at
command. the designated
Equation 1 below explains frequency.
the linear frequency point
distribution.
G<cr> Perform a logarithmic POL Z (Freq,Mag,Deg)<cr> The first line
sweep from start frequency 100000,1.618E-1,-9.438E-1<cr> contains a

to end frequency with the
set number of frequency
points.

Returned data is in the
current serial data format
set by the ‘Cformat’
command.

Equation 2 below explains
the logarithmic frequency

point distribution.

110000,0.548E-1,-9.589E-1<cr>
130000,-5.019E-2,-9.838E-1<cr>

2000000,-1.678E-1,-9.465E-1<cr>
END<cr>

description of the
output format.
Each successive
line contains the
measured value in
scientific format at
the designated
frequency.
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F45.67<cr>

Return a single
measurement at the
frequency of 45.67 MHz.

45670000,1.618E-1,-9.438E-1<cr>

Return data is in
the current serial
data format, set by
the R command.
This command is
useful for arbitrary
frequency lists.

B<cr> Perform a linear INTERFERENCE<cr> The returned value
interference scan from staft100000,12.0<cr> are mvVrms
frequency to end frequency 200000,6.7<cr> appearing at the
with the set number of etc... input at the
frequency points. 2000000,12.4<cr> designated

END<cr> frequency.

Cformat<cr> Set serial data format:

polZ<cr> Polar impedance Format=POL Z (Freq,Mag,Deg)<cr>| Confirm data
recZ<cr> Rect impedance Format=REC Z (Freq,R,l) <cr> format
polY<cr> Polar admittance Format=POL Y (Freq,Mag,Deg)<cr>

recy<cr> Rect admittance Format=REC Y (Freq,R,l) <cr>

polS<cr> Polar reflection coef Format=POL S (Freq,Mag,Deg) <cr>

recS<cr> Rect reflection coef Format=REC S (Freq,R,l) <cr>

VSWR<cr | VSWR Format=Freq,VSWR<cr>

Q<cr> Quality factor Format=Q<cr>

Caveraging<cr>

Set averaging to 64

Averaging=64<cr>

Confirm avirgg

U

64<cr>

Coutput<cr> Set RF output to 20% Output=50%-<cr> Confirm output
20<cr>

Czo<cr> Set Zo to 35/ Z0=35.0<cr> Confirm Zo
35.0<cr>

Caveraging<cr>| Set averaging to 64 Averaging=64<cr> Confirm avirgg
64<cr>

Cmode<cr> Set measurement mode Confirm

Reflection measurement mods

Slil<cr> Transmission Mode=S11<cr> or
or S2l<cr> Mode=S21<cr>
Cbaud<cr> Set baud rate Confirm baud rate
9600<cr> 9.6k Baud=9.6k<cr>
or or or
115200<cr> 115.2k Baud=115.2k<cr>

Table 7: Serial communication format

<cr> is an ASCII carriage return equivalent to chr(13)y an C++
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To calculate the value of the frequency points in a sweep:

Start=Start Frequency

Stop=Stop Frequency

Span=Stop-Start

Points=Total number of frequency points
Point=current point index (0,1,2.Points1)

For a Linear Sweep use equation 1:

Frequency= Start+ Spa P.omt
Pcints- 1

For a Logarithmic Sweep use equation 2:

Point

Points-1
Frequency= Start Start
Stop

The precision of any frequency command is 6 decpteades. For example
S45.434565<cr> will set the start frequency to 38365MHz. This is stored in the
analyser as a long integer and returned in integarat as: 45434565 Hz.

Be aware that other commands exist to up and dasntalibration data to the unit. Take

care not to send arbitrary characters to the R88B2and inadvertently ruin the
calibration data.
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6 Power Supply

The TE3000/3001 is powered either by an internglaegeable 12V 2.2Ah sealed lead acid
battery, or by a 110-240V AC mains supply via theggpack adaptor provided. The

battery can supply enough power for more than 2shoficontinuous use. When the plug-
pack is connected, the battery will automaticadigirarge. It will do this even when the unit
is turned off. Full recharging takes approximatelyours. Battery management is
performed by a UC2906 sealed lead acid batterygelnaf his device manages the charge
and hold cycle to achieve the minium charge timdeamaximising battery cycle life.

CAUTION:

Never connect the TE3000/TE3001 to any power sooffoer than the DC plug pack
originally supplied with it. Attempting to run tiieE3000/TE3001 from other power
sources may cause irreparable damage to the irestityiand may create a risk of electrical
shock or fire.

7 Earthing Precautions

Note that the plug pack is not referenced to mearth. Therefore, when the TE3000/3001
is powered by the plug pack the chassis and prahefloat to a finite voltage with respect
to mains earth.

When probing delicate circuits and componentsrié®mmended that the user connects
the chassis to earth using the earth bolt on ttterdnglate of the chassis.

This bolt is clearly marked “EARTH”. Alternativelyre user can power the TE3000/3001
via the internal battery in which case the chassiitomatically earthed.
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8 Operating Hints

The TE3000/3001 is capable of extremely accura@somements of a wide range of
impedances. However, as with any high frequencysoreanent, a certain amount of care
must be taken to ensure that the results are natdminated” by stray impedances. The
following diagram illustrates the recommended téghe for making measurements on a
typical standalone electronic component with th&J® permanent probe or TE3001
detachable probe.

Figure 2: Characterising a component

Always observe the following recommendations wheingithe TE3000 or TE3001:

Minimise any lead lengths between the probe andhtpedance to be measured.
Even a few millimetres of wire can be significaritem measuring low impedances
at high frequencies.

Connect the load as close as possible to the lfdbe probe tip. This is the point
which the TE3000 uses as its reference.

Avoid having any excess lead length “hanging df& probe tip: such lead length
acts as a small antenna and appears as a capagtoallel with the impedance
being measured. This can be significant when meashigh impedances at high
frequencies.

Keep your fingers clear of the probe tip when mglkanrmeasurement. Hold the
probe body and earth ring only.

The maximum voltage that can be applied to thegimbthe circuit under test is 50
volts DC or peak AC.
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9 Accessories

9.1 Using the TM5100 N type Adaptor for the TE3000 active probe.

The TE3000 is supplied with a special adaptor whibdbws the probe to be connected
directly to a 50 ohm N-type coaxial connector. Frissrew the adaptor onto the N-type
socket. Then push the probe into the adaptor, gadame to ensure that the centre pin of the
probe is aligned with the centre receptacle oicthranector.

9.2 Using the TM5101 Earthing Pin for the TE3000 active probe

The TE3000 probe earthing pin is designed to atlawct in-circuit probing of circuits or
components. When making in-circuit measurementg s follow the safety advice of the
manufacturer of the circuit under test, and takee@xe care to avoid electrical shock
hazards.

9.3 Using the TM5201 Passive Probe Head with the TE3001.

The TE3001 detachable probe is designed to allogcdin-circuit probing of circuits or
components. It is usually purchased together wighTtM5202 test cable to create a flexible
probe.

When making in-circuit measurements, always foltbw safety advice of the manufacturer
of the circuit under test, and take extreme caavtid electrical shock hazards.

The detachable probe can be utilised in one ofvirags:
1. To take precise in circuit measurements on a PCB.
2. To facilitate the free hand characterisation oxabzomponents.

The detachable probe must be calibrated for egh#rese two functions before accurate
results can be obtained.
1. For PCB measurements us the SMD cal kit optionpartbrm a calibration using
the TM5176 PCB Cal Kit.
2. For free hand component characterisation use ti@BERcal kit option and
perform a calibration using the TM5175 Probe Cal Ki

9.4 Using the TM5200 Tweezer Attachment with the TE3001.

The TM5200 tweezer attachment is designed to fatdliextremely accurate component
characterisation. For best results, it can be nemlidirectly to the unit using an N type
male to male adaptor. Alternately it may be moumtethe end of a cable.

The tweezer attachment must be calibrated befangrate results can be obtained. Use the
SMD cal kit option and perform a calibration usthg TM5174 SMD 0805 Cal Kit.

See our website for more details on using the wareccessories and kits available.
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10 Scan Mode

Press and hold the Enter key for 2 seconds to soger mode.
(Press and hold again to exit scan mode)
If the operating frequency was 120MHz, then théofeing display would appear.

120.00000 0 0MHz

Each digit in the frequency can be stepped eithaesridown by pressing the numbered
keys on the keypad corresponding to the arrowfemisplay as listed below:-

Top left arrow 7 Top centre arrow 8 Top right arr@w
Bottom left arrow 4 Bottom centre arrow 5  Bottomghtiarrow 6

The upward pointing arrows increment the correspandigit of the frequency by 1 unit
and the downward pointing arrows decrement theespanding digit by 1 unit. For
example to scan from 120MHz to 130MHz in steps bfHz you would press the number
8 key on the keypad ten times. To scan from 111MHFZIO0MHz insteps of 0.1MHz you
would press the number 6 key ten times

Pressing the Enter key will advance the up/dowavesrto the right, increasing the
resolution of the scan. This is useful when zeramngn a resonant point.

120.00000 0 OMHz 120.0 0 G000 0 MHz
120.000000 Hz 120.0 0 0000 0MHz
120.00000 0 0OMHZ 120.0 0 0000 0 MHz

»
»

Pressing the enter key again will reset up/dowovaosition to the left most position.
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11 Display formats

The TE3000 and TE3001 inject a low-level RF signad the circuit under test and sample
the resultant voltage and current. The instrumesdsures the amplitudes of the voltage
and current, and the phase angle between them.

The TE3000 and TE3001 calculate the impedancelar parm:

11.1 Polar Impedance

M. (argl) - arg())

Polar Impedance is calculated s, =|Z[Pg =

- <

Where:
|Z| is the magnitude of polar impedance in Ohms

q is the angle of polar impedance (displayed in degre
V is the Voltage signal with amplitud/| and relative phasarg(V)
I

is the Current signal with amplitud¢| and relative phasarg(l)

This can be represented graphically, by the diadrelow:

A

v Figure 3: Complex Impedance

Press the Z key to view Polar Impedance.

An example of a polar impedance value is: ¥2314.2

This impedance is ‘inductive’ because its angleositive.

A negative angle would imply that the impedanceapacitive’.
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11.2 Rectangular impedance

Rectangular Impedance is calculated4g, = Rs+ jXs
Where Rs=|Z|cos@) and Xs=|Z|sin(g)
I

Figure 4: Polar and Rectangular Impedance

Here, both resistance Rs and reactance Xs are redasuOhms.
This can be represented by the series circuitss$t@nce and reactance shown below:

Rs
Zeq JXS

Figure 5: Series Equivalent

Press the Z key, then the Format key to view Reggetian Impedance.
The polar impedance in sectitfi.1is 11.9V+ j3.02V in rectangular format.
Notice again that the reactance is positive, aatefore inductive in nature.

11.3 Equivalent Models
At a given frequency, any single port linear netevcan be represented as a simple two-

element R-L or R-C equivalent circuit, which inriuzan be represented by either a series or
parallel model. The unit can display the resuliagigither of these models.
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11.4 Equivalent series R-L-C

Equivalent series R-L-C is calculated from theaagular impedance as follows:

Cs=

200X if Xs is negative, orLs = % if Xs is positive.
S

The equivalent circuit is shown below:

Rs
Ls
Zeq or
—
Cs

Figure 6: Series Circuit

Press the R-L-C key to view Equivalent Series R-tiCuit values.

The original polar impedance in sectibh.1is 11.9V+ 3.23 nH in R-L-C format.

This means that at this particular frequency theeidance is equivalent to an 11.9 Ohm
resistor in series with a 3.23nH inductor.

11.5 Equivalent Parallel Impedance

Equivalent Parallel Impedance is calculated&ps Rp+ jXp

Where:

2
ResistanceRp=Rsz;XS and Reactanc¥p= M , both measured in Ohms.

Rs Xs

< -

The equivalent circuit diagram is given below:

zeq Rp iXp

Figure 7: Parallel Equivalent

Press the Z key, then the Format key twice to vigwialent Parallel impedance.
The polar impedance given in sectibh1is 12.%V+ j50.1Win equivalent parallel format.
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11.6 Equivalent parallel R-L-C

Equivalent parallel R-L-C is calculated from thegikel impedance as follows:

1 . . . Xs . . ..
Cp=—— if Xp is negative, oiLp =—— if Xp is positive.
p 20X p g p 20k pisp

The equivalent circuit is shown below:

Lp
Zeq Rp or
Cp

Figure 8: Parallel Circuit
Press the R-L-C key, then, press the Format keiete Equivalent Parallel Circuit values.
The polar impedance given in sectibh1is 12. %W+ 53.7nH in equivalent parallel R-L-C

format. This means that at this particular freqyetize impedance is equivalent to a 12.7
Ohm resistor in parallel with a 53.7nH inductor.

11.7 Quality Factor

is ameasure of the resistive losses in a resonantitcircu

_ Xs
Q_Rs

A higher Q indicates a lower level of dampening, anae sharply tuned response.
Q may assist in the selection of components foiquaalr applications.
For example, a suitable inductor may have a Q ait@fie desired operating frequency.

Press and hold the Format key to open the altefoateat menu. Select Quality Factor and

press the Enter key. The polar impedance in settichyields a Q value of 0.25
Such a low value of Q means very high resistivedsss
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11.8 Polar Admittance
Y :%is the reciprocal of polar impedance.

Admittance magnitude is measured in Siemens ammohgke in degrees.
The magnitude of admittance is usually very snaait] is measured in Millisiemens.

Press and hold the Format key to open the altefoateat menu. Select Admittance and
press the Enter key. The polar impedance in settichis 18.4mS < -14.2 in polar
admittance format.

11.9 Rectangular Admittance

Y =G- |B is the combination of conductance and susceptamckis related to Z by:

Rs andB = Xs

G=————HM - =
R<? + X<? Re? + X<?

While in Admittance mode, momentarily press thenkairkey, to view Rectangular
Admittance.
The polar impedance in sectitfi.1is 78.9mS - j20.0mS in rectangular admittance &rm

11.10 Reflection coefficient

Z0 . . . T
G= . ZO is a unit- less parameter , where Zo is the systemacteristic impedance.
o

CGcan be displayed in polar or rectangular form, iagizes an indication of the amount of
signal reflected by the load.

A short circuit will result inG=1D180 because the entire incident signal is refe:tig the
load (mag=1), and it undergoes a phase inversion vgflection (angle=180 ).

An open circuit will result irG=1D0 because the entire incident signal is reflettgthe
load, with no phase inversion.

A load of exactly Zo (50 Ohms for example) will resalG=0 because the entire incident
signal is absorbed by the load.

Press the Refl Coeff key to view Polar Reflectiaveflicient.
If the impedance from sectidrl.1was the load in a 50 Ohm system (Zo0=50), it would
generate a polar reflection coefficient of 0.6172.7

Gis best viewed on the Smith Chart in the TE3000138oftware.
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11.11 Voltage Standing Wave Ratio

1+
VSWR= % is expressed as a ratio to 1.
A standing wave is created from the interaction betvike incident and reflected waves
from the load. A VSWR of 1.2:1 means that the peaidtroughs of the voltage standing
wave occur in a ratio of 1.2:1

The closer the ratio is to 1:1 the better matcheddad is with respect to Zo. It is generally
accepted that an antenna is useful only within #redividth at which the SWR is 2:1 or
lower.

Press the VSWR key to view the Voltage Standing \Ra#0.

If the impedance from sectidrl.1was the load in a 50 Ohm system (Z0=50), it would
have a VSWR of 4.21 (a poor match to a 50 ohm syste

If the system had a 12 Ohm characteristic impedénoel2) the same load would wave a

VSWR of 1.29:1 which is much closer to an accepteddelt for the antenna system
described above.

11.12 Return Loss

r =-20Log,,(|G) is a scalar quantity, expressed in dB.

It is the difference in dB between forward andeeféd power at the load.
0dB return loss means all the power is reflectethiyload.
60dB means most of the power is absorbed by the load

Press the Return Loss key to view the Return Loss.
The reflection coefficient of 0.61 < 172.7 gertethby the load impedance of sectidnl
makes a return loss of 4.21dB

The same load in a 12 Ohm system has a returrofds& 1dB.

11.13 Mismatch loss

ML =10Log,,(1- 7 ?) is the amount of power expressed in decibelsvtiibhot be
available on the output due to impedance mismaitches

Press and hold the Format key to open the altefoateat menu. Select Mismatch Loss

and press the Enter key. The mismatch loss forethection coefficient of 0.61 <172.7
generated by the load impedance of sectibiis 2.07dB.
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11.14 Cable Loss

Cable Loss is calculated from the return los€ableLosg, = 12

This function measures the signal power lost intoeeerse of the cable.

It requires the cable to be terminated in a ‘petf@dlector - an open circuit is usually the
easiest. The return loss parameter measures #iéast as the signal travels to the end of
the cable and back again, hence the cable losdfithis value.

Press and hold the Format key to open the altefoateat menu. Select Cable Loss and
press the Enter key.

If an ‘Open’ terminated cable was measured with tB8000/TE3001 and displayed a
return loss of 4.21dB, the cable loss for one trsvef the cable is 2.1dB.

11.15 Cable Length (Degrees)

Cable Length is also calculated from the returs.los

Forarg(G<=0, CableLengh =- arg(C)/2+18 for integerk>0
Forarg(G>0, CableLendt = (360- arg(C))/2+18k for integerk>0

This function measures the electrical length of one travéithe @able in degrees.

It requires the cable to be terminated in a ‘perfect’ reflecéor epen circuit is usually the
easiest. Integer k exists because this function uses taeti@il coefficient angle to
measure the electrical length to the end of the cable and\Waek the cable is more than
a half wavelength long, the return path wraps around 860 to O and can no longer be
distinguished from integer multiples of 360 . If theypital length and velocity factor of
the cable is known, the number of half wavelengths ‘k’ catebermined, and the cable
length function used to resolve the total electrical kengt

Press and hold the Format key to open the alternate famerai. Select Cable Length and
press the Enter key.

For example, if an ‘Open’ terminated cable was measwuitdthe TE3000 or TE3001 and
displayed a reflection coefficient of 0.61 < 172.e tlectrical length of one traverse of
the cable is (360 -172.7 )/2=93.65 .

If the piece of cable was 24.5 meters of RG58 witklaarty factor of 0.66 and the
operating frequency was 10MHz, the rough electrical leisg24.5/(300/10*0.66)=1.24
wavelengths. This is 2 and ‘a bit’ half wave lengths.

So k=2 and the ‘bit’ is given by the cable length nueasent of 93.65, so the total
electrical length of this cable is 2*180 +93.65 =453.65

See the time domain reflectometry section of this mMdauan easy alternative to
measuring the electrical length of a cable.
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11.16 Cable Length(%Lambda)

The Cable Length function expresses the cable degrees paramatpercentage of the

operating frequency wavelength%Lambda= CableLendh +§ for integer k>0

36C
This function requires the cable to be terminated iredegt’ reflector.
While in Cable Length mode, momentarily press the Fokeyato view %Lambda.
For the cable in the example above, the cable length weesgure 0.26, and the user
would have to work out that k=2, so the total measuredriglaicength is 1.26
wavelengths.
See the time domain reflectometry section of this mMdouan easy alternative to

measuring the electrical length of a cable.

11.17 Reflected Power
Reflected power |q2 *100
This parameter is very similar to return loss, but exq@@s$n a more familiar % format.

Press and hold the Format key to open the alternate fanerai. Select Reflected Power
and press the Enter key.

A Short or Open reflects 100% of the incident power.
A perfect 50R load (in a 50R system) absorbs all thdent power and reflects 0%.

The reflection coefficient of 0.61 < 172.7 generated leyltlad impedance of sectidd.1
reflects 37% of the incident power.

Don’t forget that this parameter references Zo.

The same load in a 12 Ohm system (Zo=12) reflects 1.5%eohtident power.
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11.18 Notes on measurement values
When measuring certain values, some users are alarmed thyctination in phase.

Any parameter measured in polar form will suffer fronage uncertainty as the magnitude
approaches zero or infinity. This is because it is measssgb measure the phase of
something with a magnitude approaching zero.

To illustrate the point, consider the two polar vestoglow:

A _
Vl
M M=0
Vv, =7
< » R < » R
v
Vector ] Vector 2

Figure 9: Examples of polar vectors

Vector 1 has magnitude M, given by the length of the vek?;or
Its phasey, is the angle between the vec\fgrand the Real axis.

Vector 2 has magnitude M, of zero.
Its phasey, has no meaning, and cannot be measured.

For impedances at the extreme ends of the scale, thel@stainly rises necessarily.
For example, when measuring a short circuit, the voltageowvapproaches zero, and its
phase becomes uncertain. When measuring >100k Ohntheacyrrent through the load
approaches zero, and its phase becomes uncertain.

Similarly, when polar impedance is converted into paéection coefficient, phase
uncertainty rises as the polar reflection magnitude appesazero. This occurs when the
measured load approaches the system characteristic impedance.

When experiencing a fluctuating phase, check what paramdieing measured, and

whether or not the phase is a meaningful value. Sometioversion from one parameter
to another will provide a more meaningful result.
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12 Special software functions

The following functions are available only using B software.
12.1 Time Domain Reflectometry

The TE3000/3001 performs an impedance sweep in the fregijdemain and then
computes the time domain impulse response of the DUReasverse Fourier transform of
the sweep. As the TE3000/3001 has a finite frequency ranges windowing must be
employed to prevent oscillations appearing at the oufjngtresolution of the time domain
information is limited by the sensitivity of the tito about 200ps. When viewed in the time
domain, the impulse response includes the travelling town the transmission line, and
back again. To calculate the travel time in only one tiorcthe value must be halved.

A

A
Impulse response return trip

<«— There—» | <«—and bac —» |
50n: 100ns

v

Figure 10: Time domain reflection
12.2 Electrical Length
At any given frequency, the electrical length of an ‘Opemhieated piece of cable can be

measured by this function as half the time to the pedieoimpulse multiplied by the
operating frequency:

t .
CableLengh = %“'S“’ f  (measured in wavelengths)

For example if the round trip impulse response ofetkeample cable in section 11.15
measured 252ns, the electrical length of the cable atH(M
252x10%/2x10'=1.26 wavelengths or 1.26x360 =453.6
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12.3 Distance to Fault
When viewed with the ‘distance’ option, this divisiontivo has already been done for

you. The Distance to Fault function employs a useredtealue of velocity factor so the x
axis can be read as ‘meters to the fault’.

Impulse response one-way

v

<«— m to faul

v

Figure 11: Reflection Vs Distance

More information on how to implement this functiorgisen in the software manual.

12.4 Interference Scan

The Interference Scan performs a magnitude sweep withrdbe putput disabled. To
capture any interference signal on the probe input, théutesoof the sweep is limited to
the IF bandwidth of 5kHz. Results represent the imgn$ any interference signal at the
given frequency. The input sensitivity of the TE308@ aE3001 are limited, and signals
above or below the limits will not measure accurately.

TE3000 Limits are -3dBm to -63dBm
TE3001 Limits are +12dBm to -28dBm

This function is useful for on site antenna applicatahere interference signals may
cause spurious results in a normal sweep. The interfesenoewill help to identify the
frequency and intensity of the interfering signals, wherepswarameters may not be
correct.

More information on how to implement this functiorgisen in the software manual.

12.5 Velocity Factor

This function will calculate the velocity factor of a sentof transmission line. A
requirement is that the transmission line is terminatigid an open circuit. The algorithm
searches for the frequency of the first impedance magnitirdena, which will occur
when the transmission line is exactly one quarter waveléogh At this frequency the
reflecting and incident signals destructively interfere &at a null. The user must enter
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the physical length of the cable (L) such that theargldactor can be determined as

VE =41
C

12.6 Characteristic Impedance

This function will calculate the characteristic impedanica gection of transmission line.
The algorithm performs a sweep of the transmission lirgettean calculates the value of
Zo that produces the largest overall value of return Fmsthe best results the cable
should be terminated with a resistance smaller tharottihé transmission line. For
example, using 10 Ohms works well for a Zo of 50 Ohms
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13 The TE3000/TE3001 User Interface Software

13.1 Introduction

The TE3000 and TE3001 use the same Interface Softwaresditwsare enables the
analyser to be operated remotely from your PC via the &$E5232 port. It allows the
user to capture data and display it in a wide rangeapfhgcal formats. Data can be saved
and retrieved in a file format compatible with excel. To#vgare also has utilities to up
and down load calibration data to and from the unipesform a firmware update.

For more details see the Software Guide.

13.2 Key Featuresf the software are:-
- Independent table and chart displays for all availabladts.
Ability to cut and paste data into other applications
Multi series plotting, and difference plotting
Cursors with range width and bandwidth information
Time domain reflectometry
Interference signal scan
Up/down load cal files
Perform firmware update

13.3 Firmware Update

A Firmware update utility is available from the Setapnu in the interface software.

The firmware for the TE3000 series will be updated ftone to time as we find bugs,
create new features and improve the product.

This procedure should only be undertaken if there ig@@ mecent firmware version
available andf the new firmware version is compatible with the asatyhardware.

Check for the latest firmware version on our website:
http://www.impedanceanalyzer.com.au/downloads.php

Note that this procedure erases and rewrites the analysergnend as such there is the
possibility of malfunction if the firmware does not Wgisuccessfully. If the new firmware
cannot be successfully uploaded to the unit, it may nebe $ent to a service centre.
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Procedure:

Step 1.
Download the latest firmware version.
This will be a hex file with a name like “TE3000 Vhax”
Check the website comments for suitability.

Step 2:
Select “Firmware Uploader” from the setup menu.
Proceed through the warning screen.
Select the com port connected to the unit.
Click the search button and locate the downloaded firmvilare f
Click “Write To Unit”".

Step 3:
You will be prompted to turn off the unit, and holdadothe “System Zo” key while

turning it back on. The unit should display “Updatenfivare mode..” and beep.
At this point, click OK.

The hex file is transferred to the unit page at a tivhide the progress bar monitors
progress.

Once the upload is complete, the unit will return the orgmontents to the PC for
verification.

If the memory content matches the hex file a “Verifiaat8uccessful” message will
appear. At this point, the update process is completehanghit should reboot.

If a “Verification Failed” message appears, repeat step 3.
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