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1 ï Introduct ion 

To keep the hardware of the uTracer as simple as possible, the complete operation of the uTracer is performed under 

software control. The program which controls the uTracer is called the Graphical User Interface (GUI). The GUI is a 

standalone program that can be downloaded for free. The GUI communicates with the uTracer through a serial data 

link. 

The GUI was in the first place designed to trace the curves of tubes. These curves give all the information about the 

condition of the tube and provide information for the design of circuits. In addition to the curve trace function, a tube 

testing function has been implemented which measures the most important tube parameters for a single bias point. 

This ñQuick Testò feature has been implemented in GUI versions 3p10 and higher. 

The operation of the uTracer is pretty straightforward and usually consists of four steps: 1. setting up the measurement 

conditions, 2. perform the actual measurement, 3. Adjusting the graphical representation if needed, and 4. storing the 

data. Once the GUI has been set-up for a particular tube, the complete measurement set-up can be saved to a file so 

that it can be recalled at a later time. The Quick-Test is even simpler: just enter your favorite bias point and nominal 

anode current and press ñTest.ò 

The operation of the GUI is rather intuitive. The ñgetting startedò section of this manual will get you going as quickly 

as possible without going too much into details. There are however a few controls and features that need some more 

explaining. They will be dealt with in subsequent sections. 

1.1 ï GUI versions and added functions 

Version: Date: Description: 
GUI 3.11.1 17-nov-

2013 
¶ When the GUI does not find a version 11 cal file, it will search for a version 10, 9 or 8 cal file and copy that one to a 

version 11 cal file. 

¶ Pins form & frame names corrected. 

¶ Odd rounding of numbers in QT forms corrected (Martin) 

¶ Odd rounding of numbers in legend corrected (Fabio) 

¶ Bug in saving block format data files removed (Spence) 

¶ έǎǘƻǊŜ Lŀέ ŀƭƻƴƎ ŀȄƛǎ ŎƘŀƴƎŜŘ ǘƻ άǎǘƻǊŜŘ Lŀέ 

GUI 3.11.2 8-feb-2014 Improved grid voltage calibration procedure. Read more about it Herei (This is a very long external web page, you may need to 
scroll down manually to section 28). 

GUI 3.11.3 11-feb-
2014 

!ŘŘŜŘ ǘƘŜ ƻǇǘƛƻƴ ǘƻ ŎƘŀƴƎŜ ǘƘŜ ƴŀƳŜǎ ƻŦ ǘƘŜ ŜƭŜŎǘǊƻŘŜǎ ƻƴ ǘƘŜ άtƛƴǎέ ŦƻǊƳΦ wŜŀŘ ƳƻǊŜ ŀōƻǳǘ ƛǘ in chapter 8.6. 

GUI 3.11.4 1-aug-
2014 

¶ Added are measurement types which make is possible to measure tetrodes and pentodes with distributed loading 
(so called Ultra-Linear mode). Read more about it in in chapter 8.7. 

¶ Added option for a beep after a measurement is finished 

GUI 3.11.5 1-sep-
2014 

In this version a number of important new features have been added: 

¶ A new tool has been added to determine the harmonic distortion from a set of output curves for a resistive load! 
Read more about it in chapter 8.9. 

¶ A measurement type has been added to evaluate directly the effect of Schade feedback. Read more about it in 
chapter 8.8. 

¶ The measurement as well as the stored measurement are now stored in the set-up file. This makes it possible to 
ǎǘƻǊŜ ŀ ƪƛƴŘ ƻŦ άǎǘŀƴŘŀǊŘέ ǘǳōŜΣ ƻǊ ǘƻ ǊŜǘǊƛŜǾŜ ŀ ŎǳǊǾŜ ŦƻǊ ŦǳǘǳǊŜ όƘŀǊƳƻƴƛŎ ŘƛǎǘƻǊǘƛƻƴύ ŀƴŀƭȅǎƛǎΦ  

¶ Auto grid bug solved, and the number of decimals in the legend increased to 2 (Ale) 

GUI 3.11.6 21-sep-
2014 

In this version a number of new features have been added to the quick Test: 

¶ It is now possible to enter nominal values for all currents and parameters which are all saved in the setup file.  

http://dos4ever.com/uTracerlog/tubetester2.html#bias


4 
 

¶ The layout of the forms has been improved according to suggestions made by Martin Manning. 

¶ The measured Quick test data can be written to a file in the form of a report. 

¶ Last but not least, the end-of-measurement-beep now also signals the end of a Quickest. 

GUI 3.12.1 25-mrt-
2015 

Plotting of point that are off-scale or that have generated a compliance error is omitted! At the same time a bug has been 
solved which caused measurements stored in the setup file not to be plotted. 

GUI 3.12.2 8-jul-2015 The unintended resetting of the GUI when the calibration form is opened has been corrected. 

GUI 3.12.3 31-jan-
2018 

Both the low voltage hardware optionii as well as the grid loupeiii option have been added. (follow links to external website for 
hardware modifications) 

GUI 3.12.4 22-May-
2018 

Maximum value that can be entered for the axis has been increased to 1M 

GUI 3.12.5 24-Dec-
2018 

¶ The maximum delay time has been increased to 30000 to facilitate re-forming of capacitors.iv Read instructions on 
external website. 

¶ Also a problem related to the quick test in combination with the low voltage version has been solved. 

GUI 3.12.6 6-Jan-2019 This versions contains the necessary modifications to be able to use the uTracer for higher currents (read more herev on 
external website). Also a number of bugs in the quick test were removed. 

¶ It has become possible to specify the value of the current sense resistors in the calibration form. The values are 
saved to the calibration file. 

¶ A button has been added in the calibration form to reset all calibration values. 

¶ The maximum value for the nominal anode and screen current values in the quick test form have been increased to 
1000. 

¶ An irritating bug that caused unnecessary warning messages in the quick test has been removed. 

¶ A bug which caused problems when the GUI was used for the Low Voltage version has been removed. 

 

2 - Getting Started 

In this section it is assumed that the GUI (version 3p10) has been installed and that the link with the uTracer hardware 

is functioning. To get some hands-on experience it is a good idea to have a medium-sized pentode like an EL84 

(6BQ5) connected to the uTracer. You can also use a triode, but in that case it is not possible to explore the screen 

current measurement options. 

2.1 - The GUI in overview 

 

 

Figure 2.1.1 Main form of the uTracer 3.10 GUI. 

 

 

Figure 2.1.1 shows the main ñformò (a Visual Basic term) of the GUI. There are three areas (frames) on this form. 

The upper-left area is for the measurement set-up. Things like the type of measurement, the voltage ranges and details 

about range selection, averaging and current compliance can be set here. 

The right side of the form is for the graphical display of the measured data. Here is specified what is plotted, and how 

it is plotted. By default the anode current is plotted along the left y-axis. It is also possible to select another parameter, 

or to activate a second y-axis on the right e.g. to simultaneously plot the screen current. Furthermore, the scaling of 

http://dos4ever.com/uTracerNotebook/Notebook.html#uTracerLV1
http://dos4ever.com/uTracerNotebook/Notebook.html#grid2
http://dos4ever.com/uTracerNotebook/Notebook.html#Former
http://dos4ever.com/uTracerNotebook/Notebook.html#Current1
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the axes, marker type, line style, plot title etc. can be set. By default the scaling of the axes is set to automatic so that 

for a quick plot you donôt have to set anything. 

The small section at the bottom-left is reserved for all the other stuff such as storing the measurement data or plot, 

storing and retrieving a measurement set-up, modifying the calibration values and debugging communications. 

2.2 - Switching the heater on 

 

Figure 2.1.2 Switching the heater on. 

Since it takes some time for the heater to switch on and stabilize, it is a good idea to first switch on the heater, and 

then adjust the other measurement setting. Before you switch on the heater make sure that the proper 

heater voltage is displayed in the field marked ñVhò. If it is not, adjust the value to any value between 

0 and the supply voltage of the uTracer, usually something like 19.5V. When you are satisfied that 

the correct heater voltage is set, press the button marked ñHeater on!ò. The text on the button will 

now change to ñHeating éò. The GUI will start sending commands to the uTracer hardware to gradually increase the 

heater voltage from zero to 100% of the set point value. This ñslow-startò reduces the thermal shock normally 

associated with switching on a cold heater from a low impedance voltage source. The progress-bar underneath the 

command button indicates the progress of this process. 

Tip:  pressing the command button again while it is displaying ñHeating éò will directly switch the heater voltage to 

the specified set-point value. 

When the heater is switched fully on, the text on the command button changes to ñMeasure Curveò. In principle a 

measurement can now be started, however, it can take up to a minute or so before the heater reaches its nominal 

operating temperature (and thus emission). So we will use that time to set-up the measurement. 

2.3 - Measuring a set of output curves 

While the heater is stabilizing, the rest of the measurement set-up can be finished. The uTracer is capable of measuring 

and drawing any of a number of different types of curves, which can be selected from the drop-down menu at the top 

of the measurement section of the main form. To measure a representative set of output curves, select the third one 

which is marked: I(Va,Vg) Vs, Vh constant (Fig. 2.1). This is short hand for: ómeasure the currents as a function of 

the anode voltage (x-axis), stepping the grid voltage, while keeping the screen and heater voltages constant. 

When a new measurement type is selected, the GUI will automatically set the bias conditions to default values, which 

are usually a reasonable starting point. For a set of output curves the default screen voltage is 200 V, while the anode 

voltage is swept between 2 and 200 V. Any value between 2 and 300 V can be entered in these fields. In this example 

we may want to add some grid bias values, so replace the -10 V for the following series separated by spaces: ñ-10 -8 

-6 -4 -2 0ò (Fig. 2.1). After these preparations start the measurement by pressing the command button which now 

displays ñMeasure Curve.ò 

The high-voltage LED will come on, indicating that high voltages are present in the uTracer circuit, and the uTracer 

will start acquiring data for the output curves. As the curves are being measured, they are plotted in the graphical 

output section of the main form. Normally there will be little need to change the settings in the output section since 

the axis will be automatically scaled as the measurement progresses. In section 3 the purpose of the different controls 

https://www.dos4ever.com/uTracer3/uTracer3_pag5.html#measurement
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is explained. The measurement can be interrupted by pressing the ñAbortò button. After the measurement (or after an 

abort), the uTracer hardware will discharge the high-voltage electrolytic capacitors to a safe level and the high-voltage 

LED will turn off. 

Tip 1:  tick the box ñBeepò for an audio signal when the measurement is completed. 

Tip 2:  do not initiate a new measurement before the high-voltage LED has turned off because this may result in a 

ñhang-upò of the software which will require a restart of the hard- and software. 

If you have connected a pentode (or tetrode) select parameter ñIsò from the drop-down menu in the column ñAxisò 

next to ñY2ò. The screen current will now be added to the display, along with the axis on the right-hand side of the 

graph. Clicking with the mouse on or near one of the curves will cause a marker to appear. The value at that point will 

also be displayed, interpolated between measurement points if necessary. To save the graph, click on ñSave Plotò in 

the ñmiscellaneousò section of the main form. A new form will open prompting you to enter a file name and a path. 

Unfortunately the only format supported is ñ.bmpò. The measurement data can also be saved in ASCII format for 

further processing by pressing the ñSave Dataò command button. A variety of data formats are available which are 

discussed in section 6.1. 

2.4 ï A quick test 

 

 

 

Figure 2.4.1 The Quick 

Test. 

 

 

Apart from taking full 

curves, the uTracer can be used to measure the most important parameters such as plate resistance (Rp), 

transconductance (Gm), amplification (mu) and currents at a single bias point. Manufacturers of tubes often give these 

parameters at a bias point which they consider to be optimal. Since only a few measurements are needed to extract 

these parameters, a ñQuick Testò only takes a few seconds. 

With the heater on, the quick test can be invoked by clicking the command button labeled ñQuick Testò. A new form 

will be displayed from which the quick test is performed. If you have hooked up a pentode to the uTracer, tick the 

ñpentodeò box, and an alternate form will appear. Now enter the bias point for the quick test. In case of an EL84 this 

would typically be Va = 250 V, Vs = 250 V, and Vg = -7.3 V. In the text boxes labeled ñNomò the nominal values for 

the anode and screen currents, as well as the nominal values for the plate resistance, the transconductance and the 

amplification can be entered. Now click ñTestò. The GUI will now measure the currents in a few bias points in and 

around the specified point and extract the derivatives. If you donôt know the nominal tube parameters you can leave 

the nominal value at 0. 

More details about the quick test function will be discussed in section 5 of this manual. For now I would only like to 

add that if double-triode is to be tested, both sections can be tested simultaneously. In this way information about the 

matching of the sections is quickly revealed. 

https://www.dos4ever.com/uTracer3/uTracer3_pag5.html#quicktest2
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2.5 ï Saving the pinning and measurement setup. 

Depending on your personal preferences you will have chosen 

a means to connect the uTracer to the pins of the tube sockets. 

Some people use a simple ñbanana plugò type of connector 

while others prefer rotary switches or a similar solution. Either 

way, it is useful to have a means to store information 

specifying which pins the terminals of the uTracer are to be connected to. GUI versions 

3p9 and higher have a form on which this information can be stored. The form can be 

invoked by clicking the ñpinsò button. It displays the pin numbers, and next to each one 

a drop-down menu from which the appropriate uTracer terminal can be selected. Note 

that a number of extra and spare terminals have been included for future expansion. This 

feature has only been added for the convenience of the user and in no way effects the working of the uTracer or the 

measurement. 

At this point it is possible to save the entire measurement setup and the measurements to a file so that it can be retrieved 

later, i.e. when another tube of the same type is to be measured. To save the set-up, simply click ñSave Setupò, and 

enter an appropriate file name, e.g. ñEL84outò. The file containing the set up data has the extension .uts, and it will 

be stored in the same directory from which the GUI was started unless another path is specified. The set-up file is a 

normal ASCII file and may be examined using any text-editor. 

2.6 ï A video tour. 

For a previous version of this manual I made a series of screen recordings of the operation of the uTracer GUI. The 

videos were recorded using the GUI version 3.4, and are thus somewhat outdated, however the main operation of the 

uTracer have remained unchanged. As such they give a pretty good idea of how the uTracer is operated. Updating the 

screen recordings is on my (very long) list ñTo Doò. 

Measurement 

Setup 
Graphical Output  Transconductance Communication 

vi vii 
viii  ix 

Click on one of the images for a guided tour through the GUI! 

 

3 ï Measurement Set-Up. 

This section discusses the ñMeasurement Set-Upò form in detail. The main features of the form will be presented in 

an ñOverviewò section, and in the following sections features needing a more in-depth explanation will be reviewed. 

 

http://youtu.be/0xAO-PUcQbs
http://youtu.be/MU0lEq5u3Ro
http://youtu.be/JLY931P5L1w
http://youtu.be/RsF4z73PaKQ
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3.1 ï Measurement set-up overview 

 

 

Figure 3.1.1 The ñMeasurement Set-Upò 

form 

 

 

 

Setting up a new measurement is quite simple and intuitive. The best approach is to go through the measurement set-

up form from top to bottom. Most settings have been pre-programmed or are automatically filled-in when a new 

measurement type is selected, so that usually very little adjustments are needed to produce a set of curves. 

The first thing to specify is the measurement type. This is done by selecting one of the measurement types from the 

drop-down menu on the top of the form (Fig. 3.1.1). In GUI 3p10 ten different measurement types have been 

predefined which will be reviewed in the next section. Note that when a new measurement type is selected, the variable 

names and the default values in some of the other text boxes will change appropriately. 

Every measurement involves a ñrunningò variable and a ñsteppingò variable, and possibly one or two constant 

voltages. The running variable is the variable along the x-axis. This variable is specified as a range from ñStartò to 

ñStopò comprising a number of measurement points ñNintervals.ò Normally the distance between these points is 

equidistant, however, by ticking the box marked ñlog,ò a so called logarithmic sweep is generated whereby the distance 

between the points increases along the curve (Fig. 3.1.2). This feature is used to generate more points in the beginning 

of the curves where the gradients are usually highest. 

 

Figure 3.1.2 The difference between a linear and a logarithmic sweep 
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In the text field below the running variable the stepping variable is specified. Up to twenty values can be entered, 

separated by spaces. The stepping variable values are displayed to the right of the plot as the measurement progresses. 

Below the stepping variable there are usually one or two text boxes for constants. 

The following ranges apply: 

¶ High voltages (anode and screen): 2 to 300 V 

¶ Control grid: 0 to -50 V (the minus sign must be included) 

¶ Heater voltage: 0 to Vsupl (the uTracer supply voltage) 

A lot has been said and written about the heater voltage. It appears that for very low heater voltages and high currents 

the actual heater voltage can be lower than the voltage specified. In a separate section this issue and some possible 

workaroundôs will be discussed. 

In most cases after setting these values a measurement can be started by switching on the heater and starting a 

measurement as described in the ñgetting startedò section. 

Good to know: Under some conditions the high voltages actually applied to the tube can be slightly less than the 

voltages entered in the GUI! The reason is related to the way the uTracer works: before each measurement, the 

reservoir capacitors are charged to the specified set-point value. When the set-point value is reached the high voltage 

switch closes and the tube is connected to the reservoir capacitor. After a stabilization time of 1 ms the anode and the 

screen current are measured. Unfortunately the actual voltage at the terminals is slightly less than the original set-point 

voltages. This is because the high voltage switch and the current sense resistor both introduce small voltage drops, 

and also because the reservoir capacitor is slightly discharged during the 1 ms stabilization time! The actual terminal 

voltages can therefore be several volts less than the set-point values. For this reason the actual voltages at the end of 

the measurement pulse are measured. It is this measured value, corrected for the voltage drop over the switch and the 

current sense resistor which is used as the x-axis variable. So, suppose the set-point value was 250 V and the measured 

value was 247 V then the last value is used for the plot. On the ñDebugò form a box can be found labeled ñVoltage 

Corr.ò. By default this box is ticked, indicating that the voltage correction is on by default. If so desired it can be 

switched of. 

So far, so good. However, when the high voltage in question is used as a stepping variable, or as a constant, there can 

be s small difference between the set point value and the actual voltage applied to the tube. In the ñQuick Testò forms 

by the way the ñrealò voltages are displayed after the measurement. This makes it possible to correct for the voltage 

drop by selecting a slightly higher set-point value. One of the improvements for a next GUI version might be a 

provision to correct for this small error. 

3.2 ï Measurement types 

The type of measurement can be selected in the top drop-down box of the measurement section. In GUI version 3p10 

ten measurement types have been defined. A kind of shorthand notation is used to identify the measurement types. 

For example: 

I(Vg, Va) with Vs, Vh Constant 

means: measure the currents ï the anode and screen current are always measured simultaneously ï with Vg as running 

variable (along the x-axis) and stepping Va, while Vs and Vh are being held constant. 

The following measurement types have been pre-defined in the GUI picklist: 

https://www.dos4ever.com/uTracer3/uTracer3_pag5.html#heater
https://www.dos4ever.com/uTracer3/uTracer3_pag5.html#heating
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1) I(Vg, Va) with Vs, Vh Constant Measure Ia and Is as a function of Vg, stepping Va with Vs and Vh constant. 

This is the normal transfer curve from which the transconductance can be derived. In case of triode the screen 

terminal can be left un-connected. 

 

2) I(Vg, Va=Vs) with Vh Constant Measure Ia and Is as a function of Vg, stepping Va=Vs with Vh constant. 

This measurement type was especially added to measure the transfer curves of both sections of a double 

triode simultaneously. During this measurement the first anode is connected to the anode terminal of the 

uTracer, while the second anode is connected to the screen terminal. The screen power supply in this case 

acts as the anode supply for the second anode. By plotting Ia along the left y-axis and Is along the right y-

axis, both anode currents can be displayed in one plot. 

 

3) I(Va, Vg) with Vs, Vh Constant Measure Ia and Is as a function of anode voltage, stepping the grid voltage, 

with the screen voltage and heater voltage constant. This is a normal output curve measurement. From the 

plot the output or plate resistance can be extracted. 

 

4) I(Va, Vs) with Vg, Vh Constant Measure Ia, Is as a function of anode voltage, stepping the screen voltage 

with the grid and heater voltage constant. 

 

5) I(Va=Vs, Vg) with Vh Constant Measure Ia, Is as a function of anode voltage = screen voltage stepping the 

grid voltage with the heater voltage constant. This measurement type is used to simultaneously measure the 

output characteristics of both sections of a double-triode. During this measurement the first anode is 

connected to the anode terminal of the uTracer, while the second anode is connected to the screen terminal. 

The screen power supply in this case acts as the anode supply for the second anode. By plotting Ia along the 

left y-axis and Is along the right y-axis, both anode currents can be displayed in one plot. 

 

6) I(Vs, Vg) with Va, Vh Constant Measure Ia and Is as a function of screen voltage, stepping the grid voltage 

with the anode and heater voltage constant. 

 

7) I(Vs, Va) with Vg, Vh Constant (+Vg mode) This measurement type is used to measure the transfer curve 

of a triode in positive grid bias mode! In this case the screen power supply is connected to the grid, and the 

grid terminal of the uTracer is left unused. As a result the anode and grid bias curves are recorded as a function 

of positive grid bias stepping the anode voltage. 

 

8) I(Va, Vs) with Vg, Vh Constant (+Vg mode) This measurement type is used to measure the output curve 

of a triode in positive grid bias mode! In this case the screen power supply is connected to the grid, and the 

grid terminal of the uTracer is left unused. As a result the anode and grid bias curves are recorded as a function 

of positive grid bias stepping the anode voltage. 
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9) I(Vh, Vg) with Va, Vs Constant Measure Ia and Is as a function of heater voltage, stepping 

the grid voltage with the anode and screen voltages constant. Since in general it will take 

some time for the heater to stabilize after a new bias point is set, a delay may be inserted 

between the application of the new bias point and the actual measurement. The delay can 

be specified in the text field marked ñDelayò in the lower left corner of the form. 

 

10) I(Vh, Va) with Vg, Vs Constant Measure Ia and Is as a function of heater voltage, stepping the anode 

voltage with the grid and screen voltages constant. Since in general it will take some time for the heater to 

stabilize after a new bias point is set, a delay may be inserted between the application of the new bias point 

and the actual measurement. The delay can be specified in the text field marked ñDelayò in the lower left 

corner of the form. 

 

11) I (Vg, Va) with Vs=UL(Va,k), Vh Constant Measure Ia and Is as a function of Vg, stepping Va with Vh 

constant, and Vs = Va + (1-k)*(Va,max-Va). This simulates ñdistributed loadingò (Ultra-Linear operation) 

for tetrodes/pentodes. For more information see section 8.7. 

 

12) I(Va, Vg) with Vs=UL(Va,k), Vh Constant Measure Ia and Is as a function of Va, stepping Vg with Vh 

constant, and Vs = Va + (1-k)*(Va,max-Va). This simulates ñdistributed loadingò (Ultra-Linear operation) 

for tetrodes/pentodes. For more information see section 8.7. 

 

13) I(Va, Vg) with Vs, Vh Constant (Schade FB) Measure Ia and Is as a function of Va, stepping Vg with Vh 

constant, the applied Vg equals Vg_act = Vg_set + (Va ï Vg_set)*SFB. This simulates Schade Feedback. 

For more information see section 8.8. 

 

3.3 ï Averaging and Ranging 

To cover the complete measurement range of 0 to 200 mA with sufficient accuracy, the uTracer uses a Programmable 

Gain Amplifier (PGA) in both the anode- as well as the screen current measurement circuits. By selecting the proper 

gain factor, the complete measurement range is divided into 8 sub-ranges from 0-1 mA to 0-200mA which are all 

recorded with 10 bit resolution. Additionally, for measurements in the low current regime it is necessary to perform 

several measurements to reduce noise. 

In normal use a special algorithm takes care of the automatic switching between ranges so that the most optimal 

resolution is achieved. Depending on the measurement range the algorithm will also determine the number of 

measurements to be averaged. For most measurements the automatic ranging and averaging works just fine, however 

in some cases it may be better to select the measurement ranges or averaging manually. This can be done by selecting 

the required measurement ranges or averaging from a drop-down menu on the measurement form. 

Some examples of when you would like to consider setting ranges/averaging manually: 

¶ If only a quick impression of the tube characteristics is required, the measurement can be speeded up by 

setting the averaging to ñnoneò. 
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¶ Normally the algorithm will try to measure both the anode and the screen current with the same accuracy. 

This implies that if a triode is measured and no screen is connected, or when a pentode is measured in the 

regime where the screen current is very low, the algorithm will select the lowest range for the screen current 

combined with high averaging to reduce the noise. The extra averages delay the measurement while they are 

not needed for the anode current. To speed up the measurement the range for the screen current can be 

manually set to 0-200 mA. In this case the algorithm will determine the number of averages only on the value 

of the anode current. 

¶ Although the gains of the PGAs are quite accurate, it is still possible that small deviations from the ideal gain 

in different ranges may cause small dips of bumps in the graph when the algorithm changes the range in the 

middle of a graph. For the nicest ñshow picturesò it may therefore be best to set the range manually (Fig. 

3.3.1). 

¶ In the ñQuick Testò the derivatives (Rp and Gm) are determined from just two points on the curve. Any noise 

on these two points will directly result in variations in Rp and Gm. This is especially true when the gradients 

are small (Rp is high, e.g. pentode). In this case it is better to make sure that the algorithm does not switch 

ranges from one point to the other. Additionally, regardless of the current level, it is sensible to manually set 

the number of averages to e.g. 16X. The best approach is to do a first quick test with ranging and averaging 

set to automatic just to find current levels and then to select the proper range manually, set average to 16X 

and redo the test. 

 

Figure 3.3.1 An Ia(Va) plot for Vg=-10V,-8V,-6V,-4V and Vs=200V. 

The left set of curves was measured using the automatic gain option. The automatic selection of another gain setting 

causes small discontinuities in the current. Re-measuring the set of curves with a fixed gain results in a smooth set of 

curves. 

3.4 ï Compliance 

No feature on the GUI has been so hard to explain as the compliance setting. To explain what it is, letôs consider a 

short circuit or the situation when a very heavy load is applied to the output. The first thing that will happen is that 

immediately the current limiting circuit around the high voltage switch will kick in, limiting the current through the 

tube to about 240 mA. It can only do so by biasing the transistor of the high voltage switch somewhere in between 

full conduction and complete cut-off. As a result almost the entire voltage will be dropped over the transistor resulting 

in an enormous dissipation! Suppose for example that the reservoir capacitor was charged to 300 V, then a short circuit 

will cause an instantaneous dissipation in the high voltage switch of about 300 x 0.24 = 75 W! 

It will be clear that the high voltage switch will not like such a huge dissipation! It is therefore important to switch off 

the current in the circuit as quickly as possible. This is done by the second line of defense against short-circuits namely 

the processor itself. When the current increases beyond the value specified by the compliance setting of the GUI, an 

interrupt will be generated that will terminate the measurement pulse. This takes about 20µs, which in tests during the 

development of the uTracer, appeared to be short enough to prevent damage to the transistor. 
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By setting the compliance to a certain value, it is not the maximum current that is set, but rather the current level above 

which the processor will shut down the circuit. Thus setting the compliance to a level that is lower than 200 mA 

provides increased protection against overload conditions. Admittedly its use is limited, but it was an option that came 

absolutely for free. 

 

 

3.5 ï Delay 

Normally when a point is measured, the GUI sends a command to the uTracer which tells it to set the required voltages 

and when they are reached to issue a measurement pulse. When a ñDelay > 0ò is specified, a delay is inserted in 

between the setting of the voltages and the measurement pulse. The delay is used for: 

1. Measurements which use the heater voltage as running (x-axis) variable. Obviously the heater will need some 

time to reach the equilibrium temperature corresponding the specified voltage. For directly heated tubes the 

delay can be in the order of seconds, while for indirectly heated tubes something in the order of 30 seconds 

is more appropriate. 

2. Continuous measurements e.g. for testing Magic Eye tubes. A delay of a few seconds makes it possible to 

better observe the tube. 

4 ï Graphical Output.  

 

Figure 4.0.1 The graphical output control section 

 

Figure 4.0.1 shows the main features of the graphical output control section. In this example the output characteristics 

of an EL84 were plotted for three different grid voltages. The primary (left) y-axis is used for the anode current, while 

the secondary (right) y-axis is used for the screen current. Most of the objects in the graph are obvious or intuitive, 

but a few objects will benefit from some further explanation. 

It is possible to position a marker on the plot by positioning the mouse on the required spot and left clicking the mouse. 

The GUI will draw a vertical line, and jump to the line closest to the mouse pointer. This can be a line belonging to 

the left- or the right-axis. The X and Y values corresponding to the marker position are shown on the lower right-hand 

corner. 
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Apart from the measured curves, the user has the possibility to add a load line and a line of constant dissipation. The 

load resistance and the dissipation values can be entered in the proper fields in the input section below the graph. Both 

lines are just there for convenience of the user and in no way further interact with the working of the uTracer. When 

the maximum allowed dissipation for the tube is entered, the line of constant dissipation will show the Safe Operating 

Area (SOA) of the tube. In normal continuous mode, a tube may not be operated beyond this line. However, because 

the uTracer works in pulse mode, there is no problem at all in measuring the tube characteristics beyond the SOA are! 

Apart from the anode- and screen-currents the user has the choice out of seven other parameters to plot in the graph. 

These purpose of these parameters will be explained in section 4.2. In the next section the other controls related to the 

graphical output will be discussed. 

4.1 ï Controlling the Graphical Output  

Normally after a measurement type is chosen in the measurement section, the graphical section is initialized in such a 

way that the way that automatically a representable graph is obtained of the anode current versus the running variable 

without the need to change or set any of the controls. By default all axes are automatically scaled, or track the Start 

and Stop values of the running variable. Nevertheless, there are many options to adjust what is plotted, or how it is 

plotted. 

 

Figure 4.1.1 The controls of the graphical output section 

At the heart of the graphical output control section are three lines with drop-down menus and text fields. The three 

lines control what is plotted along the three axes of the graph, how the data is plotted and how the axes are arranged. 

From top to bottom the three lines control the X-axis, the Y1-axis and the Y2-axis. What is to be plotted along the X-

axis is determined by the measurement type. What is to be plotted along the two Y-axes can be chosen from two drop-

down menus (Fig. 4.1.1). Most obvious are Ia and Is. The meaning of the other five variables will be explained in 

more detail later. By default only the primary (left) axis is used to display the anode current. The secondary (right) 

axis can be switched on by selecting any of the seven parameters from the Y2 drop-down menu. 

The other controls in this area are quite self-explanatory: the second and third column of drop-down menus, under the 

heading ñð Styleðñ determine the type of marker used and the line style. 

The choices in the drop-down menus under the heading ñScaleò perhaps need some explanation. There are three 

choices: ñAutoò, ñManualò, and ñTrackò. In ñAutoò the scaling of the axis is automatic and depends on the largest 

value measured. There is a special algorithm which ensures that sensible and ñround numbersò are used along each 

axis. Using the ñTrackò setting, the Min and Max values of the axis are determined by the values chosen in the 

measurement section. When ñManualò is selected, the axis is scaled according to the values specified in the fields of 
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the columns marked ñMinò and ñMax.ò The number in the column marked ñTicksò specifies the number of sub-

divisions on the axis. 

The user has the option to add a title either above or in the plot by entering the text in the field labeled ñTitleò and by 

ticking one of the radio-buttons ñtopò or ñgraphò. The function of the boxes marked ñColorò and ñGridò are 

straightforward. The values entered in the boxes labeled Rload and Pmax respectively determine the locations of a 

resistive load line and a line of constant dissipation on the graph. As mentioned, these in no way affect the working 

of the circuit, and are just there for the convenience of the user. Entering a zero value in one of the fields will remove 

the corresponding line from the graph. The other features of the graphical output section will be discussed in more 

detail in the next sections. 

4.2 ï Keep Plot 

 

 

Figure 4.2.1 Three EL84ôs compared 

using the ñKeep Plotò option. Note 

how the scaling of the axes has been 

set to manual. 

 

 

 

The ñKeep Plotò option has been added as a crude method of comparing the characteristics of several tubes in one 

plot. The working is very simple, but the proper use of this feature requires a bit of practice. During normal operation 

of the uTracer, any existing graph is erased every time a new object or measurement is added to the plot. When the 

ñKeep Plotò box is ticked this erasure is omitted so that objects can only be added to the graph. The ñKeep Plotò option 

does not work in combination with the auto-scaling of the axes, because every time one of the axes is redrawn it will 

be added to all existing ones, resulting in an enormous mess (try it for yourself). The proper use of the ñKeep Plotò 

option is as follows: 

1. Make an orienting plot of the first tube using the standard auto-scaling of the axes. 

2. Switch the scaling of the axes to manual, and adjust the Min and Max values if needed 

3. Tick the ñKeep Plotò box 

4. Remove the first tube from its socket and insert the next one. There is no need to first switch of the heater 

supply and then to switch it on again (that is if you are not too squeamish about the heater). 

5. Perform a new measurement. The new graph will now be added to the first one. 

6. Insert, measure, and display results for additional tubes as needed 
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Figure 4.2.1 (above) by way of illustration shows a comparison in one plot of the output characteristics of three EL84ôs 

I had lying around 

 

 

 

Figure 4.2.2 In this graph the output characteristics of an EL84 

with heater voltage 5 V (solid lines with markers, left axis) is 

compared to the stored reference curves measured at a heater 

voltage of 6.3 V (dashed lines, right axis). 

 

 

 

4.3 ï Matching of tubes (Storing a Graph) 

It is possible to store the complete data of an entire measurement to RAM memory so that it can be retrieved at a later 

stage e.g. to investigate the matching of two tubes. This option is not to be confused with the ñSave Plotò or ñSave 

Dataò functions which save the plot or data to a file for further processing by other programs. 

Pressing the command button labeled ñStoreò causes the current plot to be copied to memory. After the data has been 

stored it can be retrieved by selecting ñstored Iaò or ñstored Isò in the drop-down menu underneath the heading ñAxisò 

in the graphical output control section (Fig. 4.2.2). The stored values can be plotted against the secondary Y-axis to 

enable easy comparison to a new graph. In Fig. 4.3.1 the ñStoreò option was used to compare two sets of curves 

measured at different heater voltages. 

Caveat: Balanced valves? Might be ï might not! By: Robin Simmons 

Example of valves appearing to be fairly closely matched when comparing characteristics at the manufacturersô 

nominal bias/current operating point compared with what happens when measuring at the amplifiers design operating 

point. 

Traces below were obtained when measuring the characteristic of 4 valves in an old óFender Twin Reverbô guitar amp 

using 6L6GC valves stamped as óInternational C Servicemasteró (USSR). First impression is that the valves have a 

similar characteristic and should be OK for further use in a push-pull amp configuration. 
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Figure 4.3.1 

After carrying out some repairs, the amp was turned on and after warming up, the anode current was checked for each 

valve at the amps normal bias operating point of approximately -52V. Anode voltage is 

440V. The following results were obtained. 

Obviously the anode currents are significantly different than might be anticipated from the 

previous test results. The valves were then re-tested under the nearest conditions to the amps operating point as could 

be obtained with the uTracer. The results are shown below. 
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Figure 4.3.2 

 

This shows how misleading it can be to test valves against data sheet performance compared with how they may 

actually be used in real world applications. It is also óammunitionô in the argument for uTracer to have a wider range 

of grid bias capability plus higher anode voltages as has already been discussed on the blog. This would enable 

testing of valves such as EL34ôs and 6L6ôs under conditions much closer to how they are actually used in audio 

amps and hence reveal problems that may not otherwise be so obvious. 

 

 

 

 

 

 

 



19 
 

4.4 ï Transconductance and plate-resistance 

 

Figure 4.4.1 

The transconductance of a tube is the variation in anode 

current as a result of a small variation in grid voltage at 

a given bias point. In other words, it is the slope of the 

anode current versus grid voltage at that bias point. In 

mathematical terms, the transconductance is the first 

derivative of the anode current with respect to the grid 

voltage. 

This simplest way to measure the transconductance is to 

draw a line through two consecutive data points on the 

Ia(Vg) curve. The transconductance is then nothing more 

than the slope of this line. However, differentiating a 

measured curve this way usually results in a very noisy 

transconductance curve as a result of noise in the 

measured data. This is especially true when the gradient of the curve is very small. In the version 3 uTracer therefore 

a better approach is used: After measurement of a set of Ia(Vg) curves, a polynomial is fitted through the measurement 

points. This polynomial smoothes out the fluctuations in the measured data. The order of the polynomial is chosen 

such that the polynomial accurately represents the measured data. After the fit the polynomial is analytically 

differentiated resulting in a perfect - noise free - transconductance curve [MORE]x. 

The figure to the left shows in an animation the step-by-step the extraction of the transconductance curves from a set 

of Ia(Vg) curves of an EL84 (Va=Vs). After the measurement of the Ia(Vg) curves the line is switched off so that only 

the markers remain. Next the fitted curve is selected to be plotted against the right axis. The optimal order of the 

polynomial is determined experimentally, and usually something between 3 and 6 gives a good result. The order of 

the polynomial should not be too high, however, because that can result in oscillations in the transconductance curve. 

When the fit is ok, the derivative of the current to the voltage (dIa/dV) can be plotted. An alternative way to find the 

optimum polynomial degree is to directly plot the transconductance, and then to vary the polynomial degree. At first 

increasing the order of the polynomial should result in a significant 

change in the transconductance curves. After a certain point the curves 

will not change much when the order is increased. As the order is 

increased further, oscillations in the transconductance curves will 

begin to appear. The optimum is somewhere in the range where the 

transconductance is relatively independent of the degree of the 

polynomial. Finally, the marker is seen to exactly match the 

transconductance at the bias point recommended in my ñMuiderkringò 

tube handbook, 11.6 mA/V! (see inset, Vg = -7.3 V and Va = Vs = 

250 V). 

The same procedure can be used to extract the output or plate resistance from a set of output curves. In this case the 

inverse of dIa/dV is plotted: dV/dIa. Extracting the output resistance of a triode is relatively straightforward since the 

gradient of the curves is usually relatively high. The left graph in Fig. 4.4.2 shows the extracted output resistance of 

an EL84 connected as triode. The curves are nice and smooth, apart from some noise in the low current regime. In 

normal pentode mode the extraction of the plate resistance is more difficult. The fitted anode current curves look ok, 

but they contain small fluctuations that show up as oscillations in the plate resistance. It doesnôt require a lot of 

imagination to conclude that the plate resistance is somewhere in the range of 25-30 kohm. In this case an 11th order 

polynomial was found to be optimal. Note that a conventional extraction of the plate resistance from the tangent of a 

line drawn through two neighboring measurement points would result in a much noisier plot. 

https://www.dos4ever.com/uTracerlog/tubetester2.html#more27
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Figure 4.4.2 Output resistance versus anode voltage (dotted line) for an EL84 switched as triode (left) and pentode 

(right). Number of averages 16 with anode range fixed to 0-200 mA. 

 

5 ï Quick Testing 

Using the ñQuick Testò option it is possible to quickly determine the most important parameters of a tube (nominal 

currents, gm, Rp and mu) without having to plot a complete set of curves, or having to go through the complete curve 

fitting procedure. Starting from GUI version 3p10 the ñQuick Testò has been added as an additional feature to the 

GUI. In this section we will review how it works, what is measured, and how the Quick Test option can be used. 

5.1 ï Quick Test introduction 

Most quick reference tube manuals donôt give complete sets of curves for tubes, but only cite the most important 

parameters in an optimal bias point. If we take the EL84 as an example, then the optimal bias point is given as Va=250 

V, Vs=250 V, and Vg = -7.3V, and the most important parameters in that point are Ia=48 mA, Is=5.5 mA, gm=11.3 

mA/V, Rp=38 kohm. We distinguish between directly measurable parameters, and indirectly measurable parameters. 

Two parameters which can be measured directly at the given bias point are the anode and the screen currents. The 

plate resistance, transconductance, the amplification (mu) cannot be measured directly, but are derived from the tubeôs 

characteristics at the specified bias point. The transconductance for example is the first derivative of the anode current 

with respect to the control grid voltage (ÖIa/ÖVg) at the specified bias point, and the plate resistance is the inverse of 

first derivative of the anode current with respect to the anode voltage (ÖVa/ÖIa) at the bias point. 

For a triode we have only the anode current as function of the grid and the anode voltages, or Ia(Vg,Va), so there are 

only two derivatives: the transconductance (gm) and the plate resistance (Rp). The amplification factor mu can simply 

be calculated from mu = gm*Rp. For a tetrode or pentode, the situation is much more complex. Here we have to deal 

with the anode current (Ia) as well as the screen current (Is), which in principle are functions of all three terminal 

voltages so: Ia(Vg, Va, Vs) and Is(Vg, Va, Vs). Now there are no less than six derivatives which all have a physical 

meaning and which all may be relevant for the design of a circuit: 
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Figure 5.1.1 Possible derivatives for a pentode 

Some of these derivatives are more naturally presented as a resistance such as the plate and screen resistances, while 

the others are better presented as transconductances. In the ñstandardò GUI the derivatives are obtained by first 

measuring the complete curve, fitting a polynomial to the curve, analytically differentiating the curve and finally 

plotting the derivative. Although this method produces nice smooth curves as a function of bias, it is in most cases 

sufficient to know the derivatives at a particular bias point. In this case the derivative can be approximated by drawing 

a straight-line through two points Vo-ŭV and Vo+ŭV, where Vo is the bias point and ŭV is a small offset. As an 

example the transconductance can be approximated with: 

 

The smaller ŭV is chosen, the more accurate the approximation will be, but also the more sensitive the result will be 

to noise in the measured data. In principle now only six measurements are required to calculate all the derivatives for 

a pentode as shown in Figure 5.1.1, and a seventh measurement gives the currents in the bias points itself. For a triode 

only five measurements in total are needed. 

 

5.2 ï Using Quick Test 

 

Figure 5.2.1 Quick Test of an excellent EL84 (6BQ5) 

The ñQuick Testò option which measures all the derivatives in a specified bias point has been implemented as an 

alternative to a full curve characterization. The Quick Test is started by clicking the corresponding command button 



22 
 

in the measurement section. Note that the heater must be activated to perform a Quick Test measurement. The use of 

the Quick Test option is pretty straightforward: 

1. Connect a tube to the uTracer, and start the GUI 

2. Set the desired heater voltage. There is no need to select a particular measurement type, or to set any other 

bias value in the main measurement form since these are set in the Quick Test form. However, the ñRangeò, 

ñComplianceò and ñAverageò selections retain their original functions, and the results of the Quick Test may 

depend on their settings. Using the default values is usually a good starting point. 

3. Switch on the heater in the normal way 

4. Click ñQuick Test.ò This will open the Quick Test form; 

5. Select triode or pentode (=tetrode) depending on what type of tube is tested 

6. Enter the desired bias point values in the appropriate fields. By default the GUI uses ŭVôs which are 10% of 
the bias value inputs. The ŭVôs may be increased or decreased for each input as required by entering either a 

new percentage value or by entering a ŭV directly. In both cases the other fields will be updated automatically. 

7. When the nominal values for the currents and derivatives are known they can be entered in the fields labeled 

ñNom.ò These nominal values are used at the end of the test to calculate the relative deviation of the measured 

value from the nominal value. The values entered do not affect the measurement. When the nominal values 

are not known these values can be left at 0 so that they are not taken into account. 

8. Start the test by pressing ñTest.ò A triode test will take approximately five seconds, while a pentode test will 
take about eight seconds 

All of the Quick Test bias values and settings are stored when the ñSave Settingsò function in the main GUI form is 

executed. 

 

Figure 5.2.2 Quick Test of an ECC82 (12AU7) double triode. 

The plate resistance (Rp), transconductance (gm) and voltage amplification (mu) are simultaneously measured for 

both sections. 

Tips and things to keep in Mind: 

1. The triode Quick Test has been designed so that both sections in double-triodes are tested simultaneously 

(Fig. 5.2.2). In this case the anode of the second section is connected to the screen terminal of the uTracer. 

When single triodes are tested the fields for the second triode can simply be ignored. 

2. Plate and screen resistances larger than 1M ohm are displayed as ñ>1Mò. Transconductances larger than 200 
mA/V are displayed as ñ>200ò. 

3. To test triodes in A2 mode (positive grid bias), the pentode Quick Test is used and the grid is connected to 

the screen terminal of the uTracer. In this case ÖIa/ÖVs gives the transconductance while ÖVs/ÖIs gives the 

grid impedance! 



23 
 

4. The measured currents used to calculate the derivatives can be stored and viewed by storing the Measurement 

Matrix: press ñSave Dataò followed by ñSave Measurement Matrix.ò 

5. Especially for high plate resistances (pentodes/tetrodes), the measured value can be significantly affected by 

a tiny current fluctuations. It can therefore be better to fix the measurement range to a certain value to avoid 

gain switching in between two measurement points and to manually set the averaging to a high value. 

6. When a ŭV value is entered that would result in a bias setting beyond the capabilities of the uTracer, the 
value is adjusted to stay within the maximum and a warning message is generated. 

 

 

Figure 5.2.3 Quick Test of an excellent EL34 (6CA7). 

To obtain the desired bias voltages: Va=250 V, Vs=250 V it may be necessary to increase the set point values slightly. 

As a result of the measurement principle of the uTracer, the actual voltages used in the measurement will be slightly 

lower than the set point anode and screen voltages. This is caused by the fact that during the measurement pulse the 

anode and screen currents drain the reservoir capacitors a bit. The higher the current, the higher the difference will be. 

In a normal plot this is not a problem, since the actual voltages at the end of the pulse are measured and used in the 

plot. However, in the Quick test the difference can be annoying and may require compensation. In Fig. 5.2.3 the red 

circle shows how the actually measured voltages are displayed next to the set point values. If needed, the set point 

values can now be increased manually so that the measured values match the required test conditions. 

 

5.3 ï Printing the results to a report file 

After the measurement the collected data can be saved to a file in the form of a simple report. Figure 5.3.1 gives an 

example of such a report file for an EL84. The user can optionally enter a title which is printed below the header line. 

By ticking the ñAppendò box the report is appended to the file selected. In this way the measurement data of a number 

of tubes can be collected in a single file in a simple way. 
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Figure 5.3.1 Example of a report file for an EL84 pentode 

 

6 ï Saving Plots and Measurement data 

In the main formôs ñMiscellaneousò section there are a number of command buttons which are used to store the plot 

or the measured data to a file, or to save and retrieve the complete measurement set-up. These options are explained 

below. Note that in all cases the default location for the files is the folder into which the uTracer was installed, but any 

other folder may be specified. 

 

6.1 ï Saving a Plot 

 

Figure 6.1.1 Left: plotting 

the graph to a bmp file. 

Right: location of the 

snipping tool which can be 

used to grab the graph 

from the screen. 

 

 

 

 

 

A limitation of Visual Basic, the programming language of the GUI, is that it can only save graphics in bit map (bmp) 

format. Personally I do not think that is a problem, since bit map format graphics can easily be imported into standard 

programs like Word and PowerPoint. On clicking the ñSave Plotò button the small form shown in the left half of Fig. 

6.1.1 opens. By clicking ñSave Asò, A Dialog Control opens which allows the user to browse for a particular folder 

and to specify a file name. The extension will be .bmp 
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Personally I prefer to use the ñSnipping Toolò which is a standard Windows tool that can be found under 

ñAccessoriesò. I even have this tool permanently copied to the taskbar at the bottom of the windows screen. It can be 

used to grab an arbitrary part of the screen and write it to a file in .jpg or .gif format, or to copy the selected graphic 

directly into Word or PowerPoint. In fact most of the images in this manual were made by first grabbing a graphic 

from the screen, copying it to PowerPoint for editing (adding text, arrows or other pictures), and then grabbing the 

final image and writing it to a file. 

 

6.2 ï Saving measurement data 

Very likely the user will want to save the measurement data to import it into another application or program, such as 

e.g. Excel. There are a number of ways that the measured data can be written to a file, and in this section the different 

possibilities and formats will be discussed. Importation of the data into Excel will also be explained. A very simple 

measurement consisting of two curves with four points each (Fig. 6.2.1, right) will be used to illustrate the different 

file formats. 

 

 

Figure 6.2.1 The ñSave Dataò 

form (left) and the test 

measurement used to illustrate the 

file formats in this section (right). 

 

 

The ñSave Dataò form is opened by clicking the ñSave Dataò button in the ñMiscellaneousò section in the main form 

(Fig. 6.2 left). There are three formats in which the measured data can be saved: Measurement Matrix, Block, and 

List. The different formats are selected by clicking the corresponding command button. Both the points to be measured 

and the measured data are contained in the Measurement Matrix, an array used internally by the GUI. By pressing the 

ñSave Measurement Matrixò button, the contents of this array are written to the specified file. This file, and all 

measurement data files, will have the extension .utd (uTracer data). 

 

Figure 6.2.2 Example showing the format of the saved measurement matrix 

Figure 6.2.2 shows the format of the saved Measurement Matrix. The data is stored in eight columns. The first column 

gives the measurement point number within each curve, while the second column gives the curve number. The third 

and fourth columns are the anode and screen currents in mA. The last four columns contain the grid, anode, screen, 

and filament voltages. Note that the grid and filament voltages displayed are the set point values, while the anode and 

screen voltages are actually measured. 
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Figure 6.2.3 Examples of the 

ñblockò format (top row) and 

ñlistò format (bottom row). 

Both formats can be generated 

with and without text. 

 

Figure 6.2.3 illustrates the ñblockò and ñlistò formats: In the ñblockò format the first column is the running (x-axis) 

variable of the first curve, and the following columns are the measured data for each curve. In the ñlistò format the 

data for both the running variable and the measured data for each curve are stored sequentially. Since the actual value 

of the running variable depends on the current, there can be a slight error in the current-voltage relationships in the 

block format. In the list format both the voltages and currents are stored in exactly the way that they are measured. To 

facilitate importing data into another application, the text in the files can be omitted by unselecting the tick box marked 

ñAdd Textò (Fig. 6.4). Instead of the anode current, any one of the variables in the ñradio buttonò list on the form may 

be selected for saving. 

 

6.5 ï Importing data into Microsoft Excel  

Importing data from a .utd file into Excel is very easy, and this section shows the process step-by-step using a file that 

has been saved with the ñListò format. I am not particularly experienced with Excel, and it may be that there are 

simpler ways to import the data. For incidental use, this method works fine. 

 

1. Under tab ñdataò select ñFrom Textò from ñGet External Dataò.  

2. In the file browser make sure to select ñAll Filesò. 
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3. Select ñDelimitedò (default), 

4. by ñTabsò (default) 

 

 

5. Select ñGeneralò for data format (default),  

6. in ñexisting worksheetò (default); 

7. Finished! 

 

6.4 ï Saving the Measurement Setup 

By pressing the ñSave Setupò command button in the miscellaneous section all the setup information (the complete 

measurement setup, pinning information, graphical output settings and Quick Test settings) as well as the current 

measurement displayed in the graph and the stored measurement are stored in a set-up file. In this way it is possible: 

1. To simply save the measurement set-up for a particularly type of tube; 

2. To include a stored ñreferenceò measurement for a particular type of tube against which future measurements 

can be bench marked; 
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3. To save a set of measurements for future analysis, e.g. using the distortion analysis tool. 

After pressing the ñSave Setupò command button in the miscellaneous section, the user is prompted to enter a file 

name after which the complete setup, and the measurements (if present) are stored to a file. This file is a standard 

ASCII file, which can be read with any text editor. The file has the default extension .uts (uTracer Setup). Note that 

to avoid decimal delimiter problems, all reals are stored as integers multiplied by 1000. A value of -1 is used to indicate 

the end of file, which makes it possible to extend the file in the future. Any saved measurement setup can be reloaded 

by clicking ñOpen Setupò followed by the selection of the particular setup file.  

 

6.5 ï The Calibration File 

Small variations in component values make it necessary to calibrate the uTracer for optimal accuracy. To accomplish 

this, a set of variables is adjusted by means of a graphical ñCalibrationò form where slide bars are moved to set precise 

values for currents and voltages [MORE]xi. The exact procedure to find the correct calibration values is described in 

the chapter 8.5 the calibration procedure. The default value for each slide bar is 1.0 (center position), and each can be 

adjusted over a range from 0.9 to 1.1, or +/- 10%. The variables VaGain and VsGain adjust the anode and screen 

voltages while IaGain and IsGain adjust the measured currents. Vsuppl and Vgrid allow the exact supply and grid 

voltages to be set, and Vsat adjusts the voltage drop over the high voltage switch during the measurement pulse. 

 

 

 

Figure 6.5.1 The calibration form 

(V3.11) 

 

 

 

 

By clicking the ñSave to Calibration Fileò button on the calibration form, the calibration data is saved to the file 

ñuTracer_3pX.cal,ò where ñXò denotes the current GUI version number. The file is stored in the same folder in which 

the GUI executable is located, which is usually in the ñprogram filesò folder [MORE}xii. 

Tip:  
Always record the calibration values on a piece of paper or in a text file! Although it is possible to copy & rename 

the old calibration file name to the new name after a new GUI release has been installed, it is by far quicker and 

easier to just re-enter the correct values after a new GUI release has been installed. 

Note 1: 
The COM port number is also stored in the calibration file. This means that if the COM port selection is changed, 

the calibration form must be opened and the ñSave to Calibration Fileò button pressed if the new port selection is to 

be stored.  

https://www.dos4ever.com/uTracerlog/tubetester2.html#more25
http://dos4ever.com/uTracer3/uTracer3_pag12.html#FAQ5
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Note 2: Please ensure the correct uTracer version (3 or 3+) is selected. 

 

6.6 ï Location of the Files 

Windows 7: If the User Account Control (UAC) feature is enabled (which is default) than any attempt by an 

application to write to system directories is secretly re-directed to a user-specific "virtual store" that is read/write for 

that user. This is done to prevent users from corrupting installed applications, and the same thing has been done on 

UNIX for years. 

The default location for your virtual store is: "C:\Users\<username>\AppData\Local\VirtualStore\Program Files" or 

"C:\Users\<username>\AppData\Local\VirtualStore\Program Files (x86)" where <username> is your login username. 

The virtual store is designed to shadow the directory structure under "C:\Program Files" but is qualified by the login 

username. If you are running 32-bit Windows 7 or have some 32-bit applications installed, you will see the "Program 

Files (x86)" directory, where 64-bit Windows 7 uses the "Program Files" directory. 

Note that the "AppData" directory is by default hidden from view, as it is a system folder. You can make it visible in 

Explorer by doing the following: Navigate to "C:\Users\" then from the "Organize" menu select "Folders and search 

options". From the dialogue box that then pops up, select the "View" tab. In the "Advanced setting" window under 

"Hidden files and folders", select the "Show hidden files, folders, and drives" radio button - then click "OK". 

Under the "Program files" directory above, you will see a further directory called "uTracer_v3px". This is where the 

calibration file and plot/data files are stored.  

 

7 ï Installation of the GUI  

The installation of the GUI is normally quite straightforward. Just unzip the download to the desktop or a temporary 

directory. There are three files in the unzipped download: a CAB (cabinet) file, an LST listing file and a Setup 

application. The CAB file is just another zipped file that contains the GUI executable and some ActiveX components 

(.OCX files) that the executable needs to run. Most important are the mscomm32.ocx and MSCOMCTL.OCX, which 

deal with the serial communications. Normally double clicking the ñSETUPò application should be sufficient to install 

the program and register the new components in the registry. 

Here is the installation process for the GUI, illustrated with screen shots: 
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1- On the uTracer webpage navigate to the ñDownloadò page.  

2- Click the link to download the zip file with the GUI (The actual GUI version number may differ from the 

one displayed here).  

3- Save the zip file to a suitable location, e.g. the desktop 

 

4- Double click the zip file to unzip the file e.g. using winzip. 

5- Click ñ1-Click Unzipò, a folder with the setup files will be generated. 

6- Open the folder. 

 

7- Open folder Package 

8- Double click the Setup application 
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9- 10, The installation program now installs the GUI. It basically only requires our OK clicks. 

11- The GUI successfully installed! 

 

12- A uTracer icon should have appeared in your Program list. Double Click it. On first time start, the GUI will 

create a blank calibration file. Click OK 

13- The main form of the GUI should now appear. 

Lastly, the proper COM port has to be set so that the GUI can communicate with the uTracer. This is done on the 

communications form, which can be opened by pressing ñDebugò in the main form (1). After selection of the correct 

COM port (2), the selected COM port number is saved in the calibration file by opening the calibration form (3) and 

clicking ñSave to Calibration Fileò (4). 

 
 

7.1 ï Trouble shooting 

Normally the installation of the GUI should proceed smoothly, but in practice some difficulties may be experienced. 

In this section some tips have been collected from users who found solutions to problems they experienced. 

If the ñSetup.exeò installer supplied with the download doesnôt work at all, you can create a directory ñuTracer3pxò 

in the root of your system by hand. This directory should be created in the ñProgram Filesò directory for XP, and in 

ñProgram Files (x86)ò For Windows 7. Then simply unzip the CAB file into this directory. With a bit of luck the 

necessary OCX components have been already installed and registered in the past by some other program, and the 

GUI will run by simply double clicking the executable ñuTracer3px.exeò. Most of the time, however, one or two OCX 

components are missing and they will need to be installed by hand. Note that manual installation of these missing files 

is also required if during the normal setup procedure the following message is displayed: 




























































