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1. Introduction

UCE-CT321L is suitable for today's electronic circuit boards where Analog and Digital are mixed together.

Using the proven power-off testing method known as the V-I test method, it eliminates the risk of further

circuit damage that typically occurs when power is applied.

There are three different models of UCE-CT321L. With one hardware configuration for all models, the
UCE-CT321L series is a flexible and capable platform that will grow with your needs over the years. It allows
users to upgrade device capabilities as their needs change.

e Expandable frequency range,

e Expandable voltage range,

e Expandable limit resistance range,

e Database feature with PC software,

e Database testing on the device, independent of the PC,
e Short circuit finder,

e (Capacitance meter,

e Ohmmeter,

e HDMI output.

All Options can be installed by the customer himself without the need to send the device to a service center
or recalibrate it. To add features, simply purchase emailed licenses.

The Lite edition has limited features. Voltage, frequency and limit resistances are limited. Suitable for
beginner level users. In this version, connection to the PC program is not possible.

In the Pro edition, there are no voltage, frequency and limit resistance restrictions. Additionally, a database
can be created with PC software and tests can be performed from the database.

In the Expert edition, all features on the device are active. Additional features compared to the Pro edition;

e Short circuit finder,

o (Capacitance meter,

e Ohmmeter,

e LCDimage can be mirrored to a TV or monitor via HDMI out.

e The device can read the database file created in the PC software and perform the database test
independently from the PC.
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1.1. License Features

The features of the device according to the license edition are as in the table below.

Lite Edition Pro Edition Expert Edition
Short-circuit finder NA NA Available
20Hz, 50Hz,

Frequency 20Hz ~ 5kHz (31 steps)

60Hz, 200Hz, 2000Hz

20Hz ~ 5kHz (31 steps)

Open circuit Voltage

3V, 5V, +10V, +15V,

220V +0.2V ~ +20V (24 steps)

+0.2V ~ +20V (24 steps)

10Q, 47Q, 100Q, 470Q,

Limit Resistor 1KQ, 4.7kQ, 10kQ, 47kQ

100Q, 1kQ, 10kQ

10Q, 47Q, 100Q, 470Q,
1kQ, 4.7kQ, 10kQ, 47kQ

Database NA Available Available
Database Test NA Only on PC On PC & Device
Capacitance Meter NA NA Available
Ohmmeter NA NA Available
HDMI out NA NA 480%x272 @60Hz
Mouse support Available Available Available

Specifications:

Display: 4.3 inch 480 x 272 pixel color LCD with Touch screen
Curve Tracer Channels: 2

Test signal: Sine

PC connection: Type-C USB connector (USB 2.0 HID protocol)
Storage: internal 4GB disk (microSD card)

Power Consumption: 8W

Dimensions: 167 x 83 x 31 mm

Package List:

UCE-CT321L Curve Tracer Device

2 pcs BNC to 4mm banana cable

2 sets multimeter pen (red and black)
2 sets banana extension cable

Touch pen

USB cable
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2. Before Test

Some rules must be followed before fault detection.
e The PCB to be measured must be powered off.

e Make sure that the capacitors on the PCB are discharged. Higher than 24V charged capacitors may
damage the device. Otherwise, the product will be out of warranty.

3. Turning ON or Turning OFF

To turn on the device, plug the USB cable into any USB socket whose output voltage is 5V, 2A. Power
sources such as computer, adapter and external power bank may be used as power source.

To turn off the device, disconnecting power supply will be sufficient. When the device is energized, the
Main Menu in Figure 1 is displayed.

If the device is to be used with a PC program, the USB cable must be plugged into a USB 2.0 capable port of

Q) [

the computer.

TRACER Capacitance Short Cir. Brouse USB Dizk
Heter Finder Files
O 9
L
Heasurement Screen Info Origin

Calibration Calibration

Figure 1. Main Menu (Expert edition)
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4. Curve Tracer

4.1. Theory

The device works by applying a current-limited AC signal across two points of a component. The current
flow causes a vertical trace deflection, while the applied voltage causes a horizontal deflection. Together
they form a unique V-I signature that represents the overall health of the device under test.

The signature of all analog components is a combination of one or more of the four basic signatures:
resistance, capacitance, inductance, and semiconductor. Each of these components reacts differently to the

applied AC test signal. For this reason, recognizing the four basic signatures on the oscilloscope display is a
key to understanding analog signature analysis.

CHED

Open Circuit Short Circuit Resistor Capacitor
Diode Base-Emitter Junction Zener Diode Base-Emitter Junction
(Degraded)

Figure 2. Component characteristics in XY mode (horizontal trace voltage, vertical trace current)

The UCE-CT321L is designed to diagnose the failures in all types of electronic circuit boards. The product is
provided with two channels and allows the comparison of the defective boards with the intact boards. All
V-l impedance curves consist of 12-bit 256 different measurements per channel.

The following components can be tested with this device.

Passive components: resistance, capacitor, coil

Diodes: general purpose, zener, varistor

Transistor: NPN, PNP, bipolar, darlington, JFET, MOSFET, UJT

Triggered components: SCR, TRIAC, relay

Optoelectronics: LED, photo-transistor, optocoupler

Integrated circuits: digital, analog
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4.2. Technical Specifications

It may be desirable to test electronic components under different conditions. For this purpose, the device
has Test voltage, Source resistance and Frequency values in different stages. Hundreds (65 in the Lite
edition) different test conditions can be created with different combinations of these values.

Test voltage:
The test voltage and limit resistance also determine the test current. In order to limit the energy flow, the
maximum value of the test voltage is limited depending on the limit resistor.

Voltage limitation due to limit resistor;

e 2V for 10R range,

o 7V for 47R range,

e 10V for 100R range,

e 18V for 470R range,

e 20V for 1K, 4.7K, 10K and 47K ranges.
One of the important features of the device is undoubtedly the 200mV test voltage stage (only in Pro and
Expert editions). Since active components such as diodes and transistors are not triggered in the
measurements made at this stage, only the curve of the passive components is obtained in the
measurement.

Figure 3 shows the impedance curves of the parallel connected diode and 47R resistor at 5V and 0.2V
stages. At 5V, a combination of resistor and diode characteristics is seen, while at 0.2V only the resistance
curve is seen.

F: 188Hz

F: 188Hz
R: 47R

R: 47TR

CONFIG. BTN CONFIG. BTN

M PrOG 3

M FROC 4

B scAH BTN M scAH BTH

Ranges Ranges

Figure 3. Impedance curve of parallel connected diode and resistor at different stages

Figure 4 shows the impedance curves of a parallel connected diode and 10uF capacitor at 5V and 0.2V
stages. While a combination of diode and capacitor characteristics is seen at 5V, only the capacitor curve is
seen at 0.2V.

Uf: A.82V C: 1A.7uF Ph:-98.8° ¢+

R: 188R R: 186R

CONFIG. BTN CONFIG. BTH

M FrOC 2

B scaH BTN M scaH BTN

Ranges Ranges

Figure 4. Impedance curve of parallel connected diode and capacitor at different stages
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As seen in the examples above, the diode impedance is eliminated at the 0.2V stage and only the curves of
passive components such as resistors and capacitors are obtained. Thus, in the testing of electronic boards,
passive components can be tested independently of active components. There is a serious decrease in the
number of components that need to be tested discretely by removing them from the electronic board.

Test frequency:

The test frequency can be adjusted between 20Hz and 5kHz (only in Pro and Expert editions). It is adjusted
in 10Hz steps between 20Hz and 200Hz, in 100Hz steps between 200Hz and 1kHz, and in 1kHz steps
between 1kHz and 5kHz. It consists of 31 levels in total.

Passive components such as capacitors and coils are frequency sensitive. Frequency ranges are often
important in such component measurements.

e The low frequency - high current (e.g., 20Hz — 10R) range is suitable for high capacitance capacitors
(mF).
e High frequency — low current (e.g., 5kHz — 1K) stage is suitable for low capacitance capacitors (nF).

e The high frequency — high current (e.g., 5kHz — 10R) stage is suitable for coils with low inductance
(uH).

Limit resistance:

There are 8 different stages as 10R, 47R, 100R, 470R, 1K, 4.7K, 10K and 47K.
10R is high current mode and 47K is low current mode.

Maximum current calculation:

In the previous section, it was stated that the horizontal axis is the voltage and the vertical axis is the
current. The voltage-division value (V/div) is 1/4 of the test voltage. Ex. V/div value for 5V test voltage is
1.25V.

The maximum test current value is the test voltage divided by the limit resistance.
Imax = Vtest/ Riimit

The current-division value is 1/4 of the maximum current value. For example, when the test voltage is 5V
and the limit resistance is 1KQ, the maximum current value;

|max =5V / 1KQ =5mA

The current-division value (I/div) is 5mA / 4 = 1.25mA /square.

4.3. Parameter Settings

Parameters are set in three different ways on the device.
e With mouse,
e With PC program in Pro and Expert editions,

e With the optional “UCE-ENC3-M Remote encoder” control assistant.
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Control with mouse:

UCE-CT321L can be controlled with a mouse connected to the USB port shown in Figure 5.

Figure 5. USB Mouse port

When you left-click on the parameter you want to adjust, the color of the parameter turns green.
Parameter setting is done by rotating the scroll on the mouse.

y:18.8Y
F: Z@aH
R
T

1K
:1.88=zec

Control with PC program:
The PC program will be explained in detail later.
Control with control assistant:

“UCE-ENC3-M Remote encoder” is an optional device and provides convenience in applications where
range changes are made frequently. It is connected to the USB Mouse port in Figure 5 with a USB cable.
There are 3 rotary encoders on it. It is very practical to adjust voltage, frequency and limit resistance with
these. There is also a USB Mouse input on the device. By plugging a USB Mouse here, the UCE-ENC3-M can
be used without losing mouse support.

Figure 6. UCE-ENC3-M Remote Encoder module
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4.4, Menu Usage

In this section, the tracer menu usage of the UCE- CT321L device is explained.

To access the test mode, click the Tracer icon in the Main Menu (Figure 1). The general view of the Curve
Tracer menu is as shown in Figure 7.

If the device is connected to the USB port of a PC, it communicates with the computer when entering the
menu. The driver is installed automatically by Windows OS. There is no need for an additional driver
package. If communication has been established with the computer, the USB symbol (E&) appears at the
top of the screen (in Pro and Expert editions). Working with the PC program will be explained in detail in
later.

If there is no touch (or clicked) anywhere for more than 15 minutes in Menu, the screen will turn black to
protect the structure of the LCD. If the USB connection is established, the device continues to transfer data.
If any part of the screen is touched, the LCD returns to the normal operating mode.

The screen consists of two parts. On the left side is the V-l impedance curve and on the right side there is
the menu area. The menu area consists of three parts:

e Ranges
e Config.
e D.base

Ranges

Figure 7. Curve tracer mode overview (Ranges menu)

There are some buttons in the tracer menu in Figure 7;

EXIT: Used to return to the Main Menu. Also, during this process, the setting data is saved in the memory
(ct_settings.cfg).

CONFIG. BTN | [l SAVE 1 PROG 1-5: There are 5 programmable user buttons. The adjusted voltage,

frequency and limit resistance combinations are stored in memory. Thus, these

B savE 2

B v 5 settings are restored very quickly when the button is clicked. Click the CONFIG.

- BTN button to memorize the set combination. When the button is clicked, the
SAVE 4

names of the user buttons change to SAVE 1-5. When the button to be saved is
B scan BTH || [l SAVE 5

clicked, the button names return to their original state (PROG 1-5) and the save
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process is completed. When CONFIG. BTN button is clicked, SCAN BTN becomes inactive and scan mode is
disabled.

SCAN BTN: Scans user buttons at regular intervals. When scanning is active, the

CONFIG. BTN | [l PROG 1 SCAN BTN button is marked in green. The user button marked with green color
|| POOE 2 is the stage where the measurement is made at that moment. When the stage

M PROG 3 that does not want to be scanned is clicked, that stage is cancelled. Inactive

PROG 4 stages are marked in red. Click again if it is desired to be reactivated. The

scaAN BTN || [l PROG 5 buttons marked in gray are the levels that will be scanned but are not active at

that moment.

When scan mode is active, the scan period appears at the bottom of the parameters. Indicates the time
between two stages. The period time can be adjusted between 0.25 sec and 2 sec.

[T:1.88sec |

PRINT SC Hdni out
COMPARE

Config

Figure 8. Curve tracer mode overview (Config menu)

Buzzer: If checked, the device gives an audible warning when the button is clicked with the built-in buzzer.

HDMI output: If checked, HDMI output is enabled. The LCD screen image can be mirrored onto a TV or
monitor via the HDMI port. After choosing to enable or disable this feature, you must return to the main
menu by clicking the EXIT button and restart the device by clicking the RST button on the device.

DUAL: Allows simultaneous use of A (yellow color) and B (red color) channels. If a single channel is used,
only channel A is active.

PRINT SC: The screen image is saved in internal memory in bmp format.

COMPARE: Compares similarity of impedance curves between channels. When the comparison is active,
the button is marked in green. DUAL mode must also be enabled for comparison. If the Buzzer checkbox is
selected, it warns with different sounds in case of success and failure as a result of the comparison.
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VE: 8,72V

Inpedance difference: x36.2 F: 186H= Impedance difference: x B.Z
R: 47BR

Vf: B.72V

CONFIG. BIN

B scaN BIN

M scaH BIN

Ranges Ranges

. Auto Test

D.base

Figure 10. Curve tracer mode overview (D.base menu)

D.base Menu: In this menu, database files created with the PC program are read and tested. The use of this
menu will be explained in detail later.

HARHIHNG

High voltage detected!?

Stop the measurement

Touch to continue

[ scaN BTH

Ranges

Figure 11. High voltage measurement detection

There are protection and detection circuits on both inputs of the device against high voltage measurement.
The device gives a warning when high voltage is detected in any of the channels during the measurement.

In this case, the measurement must be terminated immediately. Then the warning screen is touched to
continue normal operation (Figure 11).
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High voltage detection can occur in three different ways.

e (Capacitor measurement with charge over 24V
e Voltage source measurement over 24V
e Coil with high inductance measurement

If a current-flowing coil is suddenly interrupted (in the case of measurement termination or switching
between two channels in dual mode), an infinity reverse voltage may occur. In this case, high voltage
measurement detection is triggered. Measuring the coils at lower test voltages can reduce such problems.

Long-term measurements in such cases may damage the device.

5. Measurement Calibration

In the Tracer menu, an impedance curve should appear as a horizontal (0 degree) line when the probes are
idle, and a vertical (90 degree) line when they are short-circuited. Additionally, the size of the horizontal
and vertical lines should be 8 squares (end to end). If there is a deviation in these values, the performance
of the device can be increased by calibration.

To calibrate the device, the Measurement Calibration icon in Figure 1 is clicked. Click the START button on
the menu screen to begin the calibration (Figure 12).

DAC-ADC CALIBRATION

* Measurement calibration helps
to make precise measzsurements.

# Click the START button

to begin the calibration.

Figure 12. Measurement Calibration menu overview

SIGNAL OFFSET CALIBRATION The first stage is to set the offset of the signal
Measure Chamel_A voltage g.enerator.. Here, the Qewce generates a 0.0V DC
with any multimeter (DC Rangel. SIgnaI. Wlth any multlmeter to be ConnectEd to
Set output voltage to 6.80U. the Channel A output, it is checked whether the
Then click the NEXT button. output is zero (Measurements should be made in

DC stage). If the Channel A output is not zero
volts, it is set that the output is zero volts with
the + and - buttons. After the output is adjusted

to zero Volt, the NEXT button is clicked to
- proceed to the next stage.
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S — In the second stage, the gain of the generated

signal is adjusted. Here, similar to the first stage,

Measzure Channel-A voltage

with any TRUE RHS the CH-A output voltage is adjusted to
nultineter ( a 14.14Vrms with the + and - buttons and the
Set output voltage to . .

(ZBUpeak) . measurement is made in AC range. After the
Then click the NEXT bution. adjustment is made, the NEXT button is clicked
Stage: 2/7 RIS to proceed to the next stage. If there is a need to

make corrections in the previous level, the
PREVIOUS button is clicked.

-

ADC CAIN CALIBRATION In the 3rd stage, the gain adjustment is made

automatically. This process may take some time

Gai librati . .
i ealibration to complete. When the stage is completed,
This process may take some time

to complete. moves on to the next one.

Stage: 3/7

In the 4th stage, offset adjustment is made
ADC OFFSET CALIBRATION

automatically. When the stage is completed,

Offset calibration. moves on to the next one.

This process nay take some time
to complete.

Stage: 4/7

IMPEDANCE CALIBRATION In the 5th stage, the open circuit impedance
adjustment is made automatically. When the

Inpedance calibration.

stage is completed, moves on to the next one.

This process may take some time
to complete.

Stage: 5/7
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In the 6th stage, impedance calibration is performed. For this, a measurement probe is first attached to the
input of Channel A and its leads are short-circuited. The impedance value is seen on the screen as Ohms
and then the NEXT button is clicked to proceed to the next stage.

Note: When the probe leads are open circuit, it cannot be passed to the next stage and Open circuit
warning is seen on the screen. When there is an open circuit warning, the NEXT button is not active (Figure
13).

PROBE CALIBRATIDN PROBE CALIBRATIDN

* Connect the probe to Channel-A. * Conmect the probe to Chammel-A.

* Short-circuit the probe leads. * Short—circuit the probe leads.

* Then click the HEXT button. * Then click the HEXT buttom.

Stage: B/T

Stage: B/7

a.79R

Figure 13. Probe Calibration

In 7th stage, the calibration process is finished, but the calibration parameters have not been saved yet. In
the last step, by clicking the SAVE button, these parameters are saved in the “0:system/calibration” folder
with the name “ct_cal_321.cfg” (Figure 14). Calibration is completed and clicking the CLOSE button returns
to the main menu.

FIHISH
* To finish calibration,

Please press SAVE button.

* All data will be =save.

Figure 14. Saving parameters

Note: During the calibration, the output voltage and/or the measured voltage may not be adjusted to the
desired values. In this case, it should be set to the closest possible value. This device is an impedance curve
measuring device and measurements should not be expected to be accurate as a multimeter.

If the CLOSE button is clicked before the calibration is completed, it will return to the main menu.
Calibration parameters are not saved, but may affect the operation of the device. When the device is
restarted, the last saved parameters are loaded.
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6. Capacitance Meter

This feature is only available in the Expert edition. It should be noted that since the UCE-CT321L is not
designed as a capacitance meter, the measurements here can be used for reference purposes. The
measuring range of the device is between 1nF-100mF. The measurement accuracy is 5%. The accuracy of
the measurements is parallel to the calibration of the device. For this reason, it is important to perform the
calibration procedures described in the previous section, as they will affect the measurements here.
Capacitor measurements are made only from Channel A.

This menu is accessed by clicking the Capacitance Meter icon in the main menu in Figure 1. When you first
enter the menu, the device makes offset adjustments. For this setting to be correct, no measurements
should be made at the input.

CAPAC | TANCE CAPAC | TANCE

D.UL nF

Commect the Capacitor to CH-A

Figure 15. Capacitanse Meter menu overview

Measurements can be made in manual or auto mode. The device has 4 manual measurement levels. These;
e Lower than 10nF
e 10nFto 1uF
e 1uF to 1000uF
e Higher than 1000uF

If it is known in which range the measured capacitor will be, measurement can be made by selecting that
range in manual mode.

CAPAC | TANCE CAPAC | TANCE

58" e 580

Commect the Capacitor to CH-A Comwnmect the Capacitor to CH-A

Figure 16. Manual mode measurement of 100nF and 1000uF capacitors
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Another measurement method is auto mode. It is activated by clicking the Auto button. In Auto mode, the
capacitor is measured by scanning the stages automatically. Figure 17 shows the measurement of a 4080uF
(label value 4700uF) capacitor in auto mode.

CAPAC | TANCE

<O o

Commect the Capacitor to CH-A

Figure 17. 4700uF capacitor measurement in auto mode

Note: Measurements may be different from device to device, depending on the tolerances of electronic
components.

7. Short Circuit Finder Mode

One of the unique features of the UCE-CT321L is its ability to find the location of the short circuit. This
feature is only available in the Expert edition. It is useful in finding short circuits in defective electronic
boards. The menu is accessed by clicking the Short Cir. Finder icon in the Main Menu. Its general view is as
in Figure 18.

RES ISTANCE

T .7 R

Figure 18. Short circuit finder mode overview

Commect the Resistor to CH-A
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RES ISTANCE RES ISTANCE

The offszet calibration completed.

Comnect the Resistor to CH-A Comnect the Resistor to CH-A

Figure 19. Offset calibration in short circuit

In short-circuit mode, the measurement input is CH-A. If 0.000R does not appear on the screen when the
probe tips are short-circuited, the Relative button is clicked and the absolute resistance value is recorded
(Figure 19). A message appears on the screen that the offset calibration is complete. The instrument is now
ready for short circuit measurements.

When the measured resistance value is below 0.15Q, the buzzer sounds intermittently depending on the
distance to the short circuit point. At the point of short circuit, the buzzer sounds continuously.

The buzzer does not sound above 0.15Q), but resistance measurement continues up to 500KQ. It should be
taken into consideration that the measured resistance values do not have the sensitivity and accuracy of a
multimeter. Measurements are for reference only.

RES ISTANCE

it

Figure 20. 100K resistance measurement in short circuit finder mode

Connect the Resiztor to CH-A

Since the resistance measurement is made at 0.2V test voltage, active components do not affect the
measurement in the measurements on the electronic board. However, since the test voltage is 50Hz AC
voltage, capacitors and inductances on the circuit may affect the measurement. The most accurate result is
obtained with measurements made with discrete components.
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8. File Browse

In the file browse menu, the files in the internal memory are managed. By clicking the Browse Files button
in the main menu, the menu is accessed (Figure 21). At the top of the screen is the disk directory (0 :).

On the left side of the screen is the list of files in the current directory. Names starting with slash (/)
represent the folder. There are some buttons on the right side of the screen. These buttons:

Set Data File: Sets the data file of the database to be tested.
Set Image File: Sets the image file of the database to be tested.
OPEN: Opens the selected file or folder.

BACK: Returns back to the previous directory.

DELETE: To delete the any file or folder, The DELETE button should be clicked, but to complete the
process, the DELETE button should be clicked one more time.

EXIT: Exits the file browse menu.

a:
#Screen Captures . for databaze test
sSystemn Set Data File

Set Image File

OPEM BACK

DELETE EXIT

Figure 21. Browse file menu
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In the 0:/Device Settings folder, there are the files that the device needs to work: ct_settings.cfg,

db_settings.cfg, touch.cfg (Figure 22). ct_settings.cfg is the file in which the settings on the device are

recorded. This file can be deleted to reset the settings. db_settings.cfg is the file where information

about the database on the device is recorded and is used only in the Expert version. The touch.cfg file is

the touch screen calibration file. If this file is deleted, screen calibration is requested at startup.

B:/Device Settings

ct_settings.cfg
db_szsettings.cfg
touch.cfg

for database test

| Set Data File

| Set Image File

[ oPEN | | BAcK

| DELETE | | EXIT

Figure 22. Device Settings folder

0:/Screen Captures folder is where screenshots are saved (Figure 23). When the desired file is selected

from the list and the OPEN button is clicked, the picture file is displayed in full screen.

A :/5creen Captures

capturel.bnp
captureZ.bnp
captured.bnp
captured . bnp
captures. hnp
captureb.bnp
capturey.bnp
captured.bnp
captured. bnp
capturelB.bnp
capturell.bnp

for database test

Set Data File

Set Image File

w

OPEN BACK

DELETE EXIT

Figure 23. Screen Capture folder

Notes about the database or test conditions can be added to the device disk as a txt file and these text

files can be displayed on the LCD.

https://ucore-electronics.com
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9. Screen Calibration

Screen calibration can be done when more precise touch is needed. For this, touch the Screen Calibration
button in the main menu. In the menu, the center of the crosshairs on the screen is pressed with a touch
pen. After 4 different points, if the calibration is successful, the "smiling face" symbol appears on the screen
and the program returns to the main menu. If the calibration fails, the program will return to the beginning
and ask you to do the calibration again. If the calibration is successful, the touch.cfg file is created in the
Device Settings folder.

Tip: The response of the screen to touch is different than the capacitive screens. Touching with fingers does
not give good results on resistive type screens. For this reason, it is recommended to use a touch pen. If the
pen is not to be used, good results can also be obtained by touching it with a fingernail. Touching with light
pressure may cause erroneous operations. It should not be forgotten that since the resistive panels are
mechanical in nature, it is necessary to press with a little pressure.

Touch crosshair to calibratet

Figure 24. Screen Calibration
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10. USB Disk

When the USB Disk button in the Main Menu is clicked, the device connects to the computer as a USB Disk.
The device is listed in the Devices and drives section on the computer (Figure 26). Access to internal
memory is provided via USB disk. Thus, files can be transferred between the computer and the device. To
terminate the USB Disk connection and return to the main menu, touch the DISCONNECT button on the
screen (Figure 25).

| p1sconnecT |

Figure 25. USB Disk LCD screen overview

~ Devices and drives (3]

- Windows () Data (Dv)
. T ]
My 142 GB free of 237 GB My 268 GB free of 1.05 TB

UCE-CT321L (F)

|
M 3.66 GB free of 3.68 GB

Figure 26. Devices and drives
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11. PC Software Usage

This section explains the use of UCE-CT321L with the PC program. This feature is only available in Pro and
Expert editions. In order to activate the program menus, the device must be connected to the computer's
USB 2.0 port. Then, the Tracer menu should be entered and communication with the computer should be

established.
There are vertically arranged tabs on the left side of the screen (Figure 27).

e Oscilloscope,
e Signal Generator,
e Curve Tracer,

e About.

Only Curve Tracer and About tabs work on UCE-CT321L. Other tabs become active when working with the
UCE-DS04200C device.

11.1. Curve Tracer Menu

Click on the Curve Tracer tab on the left to open the curve tracer menu.

[ Curve Tracer [

The screen consists of two parts. On the left is the V-l impedance curve and on the right is the menu area.
The menu area consists of two tabs, Basic Mode and Advanced Mode.

W UCE-CT321L Fault Locator- uCore Electronics

Basic Mode  Advanced Mode

Ranges

Voltage 50V v
§ Frequency 100 Hz v
§
= Limit Resistor | 470 R -
@
= User Buttons Dual Mode
8 Enable
E O Prog 1 ENABLE
K] O Prog 2
3 O Prog 3
= O Prog 4

O Prog 5 Compare

Set [ Sean ENABLE

Toerance % 5

Audible warning

Save As 20fps

V.Range: 5.0V Frequency: 100 Hz Resistor: 470 R Dual Mode Scan: OFF SN: R333212401010163 Device Connected

Figure 27. Overview of PC program (Basic Mode)
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Basic Mode: It is the menu where basic settings such as test voltages, test frequencies and source
resistance are made. In addition, voltage scanning mode and dual channel operating mode settings are also
made in this menu (Figure 27).

Dual Mode: Allows CH-A (yellow color) and CH-B (red color) channels to be used simultaneously. If single
channel is used, only CH-A is active.

Compare: Compares the similarity between two channels. DUAL mode must be active for comparison.

User ButtonsE o Prog 1-5: There are 5 programmable user buttons. Selected voltage, frequency and
naple .. . . . .
O Prog 1 limit resistor combinations are stored in the memory.
O Prog 2 Scan: Scans user buttons at regular intervals. By removing the tick next to the stage
O Prog 3 that is undesirable to be scanned, it is canceled.
O Prog 4
OProgbs O
Set ] Scan

Set: Programs user buttons. Clicking the button opens a new window. Voltage, frequency, resistance
combinations are created in the window that opens. Then the button to be saved at the top is selected and
the settings are saved by clicking the Save button. Click the Close button to close the window.

Button: Prog 1 ~
Voltage: 50V i
Frequency: | 100 Hz -
Resistor: 1K ~
Save Close

Save As: When this button is clicked, the impedance graph is saved to the computer in picture format
(bmp, jpg, png, gif) (Figure 27).

Comparison tests are performed within a certain tolerance and this variable can be set by the user in this
menu in percent. The result of the comparison is reported visually and audibly by the program. If the
audible warning is not preferred, this feature can be turned off by the user from this menu.

-

Tolerance % |5 >

Audible waming

Advanced Mode: It is the menu where operations related to the database are made (Figure 28).

In this menu, a database can be created for different electronic boards. The impedance curve of each point
on the PCB is recorded. These records are matched with the visual image of the PCB to see which
impedance curve is at which coordinate when testing the same board in the future. Thus, a very fast test is
provided.
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In order to use this feature, this mode must be activated first. When Enable Database Mode is checked,
Database Mode is accessed.

M UCE-CT321L Fault Locator- uCore Electronics - [m] X

Basic Mode Advanced Mode

Enable Database Mode

Daiabase Mode
Name ine.

Test Name Dekeie

erator | Oscilloscape

nal Gen

or | Sig

Deiete Al
Move Up

Move Down

| About | Curve Trac

Convert
Load Image
Load Data

Save Daia

Save As 25fps.

V.Range: 1.0V Frequency: 50 Hz Resistor: 1K Single Mode Scan: OFF SN: R533212401010163 Device Connected

Figure 28. Overview of PC program (Advanced Mode)
There are many buttons in this section. If we mention these briefly;
Add: Adds a new test point to the database list.
Delete: Deletes the test point selected in the list.
Delete All: Deletes the entire list.
Move Up: Moves the selected test point up one position.
Move Down: Moves the selected test point down one position.

Convert: Converts the visual of the electronic card to be tested into a suitable format for use in the UCE-
CT321L. A file with pcb extension is created with the name of the same image file in the same folder

Load Image: Opens a new window to load the visual of the electronic board to be tested.
Load Data: Loads a database saved on disk to the list.
Save Data: Saves the created database on disk.

Report Test: When the test with the database is completed, this button becomes active and when the
button is clicked, the summary of the test is created in pdf format and saved to the computer disk.

>>>: Selects the next test point.
<<<: Selects the previous test point.
There are also two checkboxes in this section.

Inc.: This check box adds an incremental number to the end of the test name. Thus, a different test name is
created each time when the Add button is clicked.

Auto Test: This check box is selected to start the comparison test from the database.
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UCE-CT321L Fault Locator- uCore Electronics o £ I UCE-CT321L Fault Locator- uCere Electronics o £
%
e e £ Impedance difference - %0.1 |
2 i H
50V = 50V
100 Hz 100 Hz
Limit Resistor 470 R Limit Resistor 470 R
User Bulions Dusl Mode User Butions Dusl Mode
Enable Enable
Prog1 7 a Progl @ a
= & ENABLE = &1 ENABLE
Prog2 [ DProg? @
Prog3 B OPog3
Prog4 | Prog4 &
Prog5 & Compare JProgs & Compare
Set [ Sean & ENABLE Set [ Sean & ENABLE
Toeanca % 5 Towrans% 5
] Audible waming [ Audible waming
Save s ke Savers 0t

V. Range: 50V Frequency: 100 Hr Resimor 4R Dual Mede Scan: OFF SN R533212401010163 Device Connected | [V. Range: 50v Frequency: 100 Hr Resintor 4T0R Dual Mede Scan: OFF ShE RST3212401010163 Device Connected

Figure 29. Two channel comparison in Dual Mode

When Compare is active, the comparison algorithm is also active. The impedance curve in both channels is
compared with the algorithm. As a result of the comparison, a percentage value called Impedance
difference is calculated. If this value exceeds the tolerance value set, the comparison will fail and a red
frame will appear around the graphics area. If the comparison is successful, a green frame is formed (Figure
29).

If the Audible warning checkbox is checked, it gives a different sound warning in case of success and failure

as a result of the comparison.

B UCE-CT321L Fautt Locator- uCore Electronics - O X
2
g Basic Mode | Agvancad Mode
3 Ranges
S
= Voltage 50V v
B
5 Frequency 100 Hz v
H
S Limit Resistor | 470 R =
&
[
- User Buttons Dual Mode
K Enable
E O Prog 1 ] ENABLE
3 O Prog 2
3 O Prog 3
= O Prog 4
O Prog 5 Compare
Set [ Scan ENABLE

Tokerance % |5 -

Audible waring

Save As 20fps

V. Range: 5.0V Frequency: 100 Hz Resistor: 470 R Single Mode Scan: OFF Sh: R533212401010163 Device Connected

Figure 30. Analysis with Cursor

Cursor analysis becomes active when left-clicking anywhere on the graphics area. Two cursors appear on
the graph. The vertical one is for the voltage and the horizontal one is the current. The current and voltage
values at the intersection of the two cursors are seen in the upper right of the graph. With this feature,
precise measurements can be made on the impedance curve. Cursors and measurement values become

inactive when changing the test stage or right-clicking.
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11.2. Creating a Database
In the Advanced Mode tab, the Enable Database Mode checkbox is checked to activate the database

mode. The first thing to do when creating a database is to load the electronic board image. To do this, click
the Load Image button. On the window that opens (Figure 31), the image of the electronic board to be

recorded is loaded by clicking the Load button.

B Load Image — ] =
Cursor Customization Show Points
O Biack O Bue ' Thickness ) None
@ Red O Brown . (O) Recorded
O Green Cwie 9 = ® Tested
b |
Magnification: x2 M- L =8P aspect At

Figure 31. Overview of the Load Image window

On this window, cursor customization can be done. Depending on the color and density of the PCB, the
color, size and thickness of the cursor can be changed by the user. There is also a magnifying screen. The

position of the cursor on the PCB is seen more clearly in this area (Figure 32).

There are 3 features in the Show Points section.
e None: does not show any data on the image.

Recorded: Shows all recorded points on the image.

Tested: Marks the points according to the result of the test during the auto-test. The points that
pass the test are marked in green, and those that fail the test are marked in red.

- O X ||M Loadimage
Cursor Customization Show Points

B Load Image
i Cursor ustomization Show Ports
O Back O Bue v Thikness O Nore o Onr ] Thickness () None
@© Red O Brown © Recorded ® Red O Bown O Recorded
= O Tested . o L B © Tested

aiol .
R47 R48B Magnfication: 2 X:936-Y:622

O Green O whe

X 1029-Y:143

Figure 32. Load Image window (display of recorded and tested points)
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Before starting the database creation, an electrical connection must be established between the GND point
of the electronic board to be registered and the black probe at the CH-A input.

After the PCB image is loaded, the database creation can be started. First, the point to be measured is
marked by clicking on the PCB image (Figure 32). Then, by touching the same point on the board with the
probe and the impedance curve appears on the chart, it is added to the list by clicking the Add button
(Figure 33). If no test point is selected in the list, the new point is added to the end of the list. If a new
record is added by selecting a point from the list, then it is added below the selected point. Thus, new data
can be added between the points in the list later.

W UCE-CT321L Fault Locator- uCore Electronics - [m] x
&
E Basic Mode Advanced Mode
g Enable Database Mode
5 Database Mode
5 Name inc.
3 =
g [va [z B Cae
2
=3
o
_ Test Name Deleie
@
] ua_1 Dekete Al
=
v
= Move Up
S
= Mave Down
2
= Convert
Load Image
Load Daia
Save Daia
Report Test
[ Auio Test
D
Save As 20fps
V. Range: 1.0V Frequency: 100 Hz Resister: 10K Single Mode Scan: OFF SN: R333212401010163 Device Connected

Figure 33. Creating a database

If the name of a point in the list is desired to be changed, that point is selected first and then the F2 key is
pressed. The name of the test point can now be changed.

If there are incorrect or undesired test points, they can be deleted from the list with the Delete button. Or,
if you want to change the order in the list, Move Up and Move Down buttons can be used. The item can
also be shifted by drag and drop method.

When the list is completed, the Save Data button is clicked and recorded to the disk. The extension of the
recorded file is uce3 and does not include the board image. Therefore, it must be stored together with the
image of the board.
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11.3. Comparison from Database

In the Advanced Mode tab, the Enable Database Mode checkbox is checked to activate the database
mode. Then click the Load Image button. In the window that opens, the image of the electronic board to be
tested is loaded by clicking the Load button. Then, by clicking the Load Data button in the main window,
the digital data of the electronic board is loaded into the list. When the points in the list are clicked, the
position on the board and the impedance curve can be seen in the program. In Figure 34, when the point
recorded with the name U3_1 is clicked on the list, its position on the board image can be seen. The red
colored curve in the graph is the impedance curve for this point. The yellow curve is the impedance curve
read from the CH-A input.

B Load Image - o X

Cursor Customization Show Points
Thickness () None

® Red O Brown O Recorded
Se @© Tested

BascMode  AQVanced Woss

@]
g
&
(@]
2
<

& Enable Database Mode
Database Mode:

|
Magnfication: x2 X:1029- Y:142

| About | Curee Tacer

V. Range: 02 Frequency: 50 Kt Rusistar: 108 Single Mode Scan: OFF SHE RS33212401010763 Dedce Connected

Figure 34. Compari'son from database

When the Auto Test checkbox is checked, it switches to auto-test mode. From which point the test is
desired, that point is selected by clicking on the list. Testing can now begin. When measuring with a probe
on the real board, in the coordinate shown on the board image, impedance curves are compared by the
algorithm. Both impedances can be observed on the chart. In addition, the impedance difference between
the two data is also seen as a percentage at the top of the graph. If this value does not exceed the
tolerance limit, the test passes, an audible warning sounds and a green frame is formed around the graph
(Figure 35). Upon termination of the measurement, the next point is automatically moved. If the
impedance difference exceeds the tolerance limit, the test fails and the color of the frame around the graph
becomes red, giving a warning with a different tone. In this case, the next point is not automatically passed.
In this case, the next point is not automatically moved. Clicking on the >>> button moves to the next point.
When the test is terminated or finished, the Report Test button becomes active. Clicking on it generates
the report of the test. You can find the details of the test steps in this file in pdf format.

There may be some differences in the impedance curves caused by the production of electronic materials.
Therefore, comparisons are made within tolerance. Another important factor affecting the impedance is
the probe impedance. The same probes should be used when creating a database and testing afterwards.
The difference in probe impedance can affect the curve. Also, in the database test, the GND point of the
board should be the same as the reference point when creating it.

https://ucore-electronics.com 28



I UCE-CTS2IL Feult Locstor- uCore Electronics - o X W Load Image

Cursor Customization Show Points

Impedance difference : %1.2 Adva
Basc g Advencst Voo g
i Thickness () None
Black Biue
2 Enable Datatise Madk ‘ i O O Recorded
@© Red O Brown
Datstise Motk ] Size @ Tested

Mo O
TestPor 0 [ add

Load [ Keep aspect ratio

W Peger Tes

wr

uis & M

13

RaT_1

< »

o
Save fe Nk

|V.Range:02v Fracuency: 20 Hr Rasistor 100R Singhe Mods Sean: OFF IShE: RS33212401010163 Owvice Connected |

Figure 35. Auto-test mode

11.4. About Tab
Click the About tab on the left to open the about menu.

—

g

W UCE-CT321L Fault Locator- uCore Electronics

R4

':%
L)

pCore

Electronics

UCE-CT321L

PC Software V1.00
MCU Firmware V1.00

| About  Curve Tracer [ Signal Generstor | Oscilloscope

Check for updates

SN: R333212401010162 Device Connected

Figure 36. About tab overview

This is the section with information about the device and the PC
program. It contains version information of device and PC program
software. There is also a Check for updates button on the menu. When
the button is clicked, it is checked whether there is a software update
related to the system. For this, the computer must be connected to the
internet network. If new software is available, the download buttons are
activated and related files are downloaded. The files are available in the
downloads folder on the computer.

Available Version

PC Sofware: V1.00

Device Firmware: V1.00

Your system is up to date_.

https://ucore-electronics.com 29



12.

One of the most important features of the UCE-CT321L Expert edition is that it can read the database file
created in the PC program and perform the database test independently from the computer.

Comparison Test from Database on Device

When performing a database test on the device, firstly, data and image files must be selected for testing. In
other words, the addresses of the two files must be defined.

Note: the database data file has the extension "uce3". The image file has a "pcb" extension. Image
extensions that can be used in the PC program are "jpg", "omp", "png" and "gif". The image file used in the
database should be converted to a pcb file and copied to the device memory. For this, the Convert button
is used in the PC program (Figure 28). When the Convert button is clicked, the image file used in the
database is selected and the Open button is clicked. A file with pcb extension is created with the name of
the same image file in the same folder. This file must be used as an image file in the database test on the

device.

After the database files are copied to the device memory, the Browse Files menu in the main menu opens.
The data file with uce3 extension is selected and then the Set Data File button is clicked.

8:-DatabasesctZZll

for database test

Set Data File |

CT2Z1L .pch

CT221L .uce3 |

| Set Image File |

| opEN | | BACK |

| DELETE | | EXIT |

w

Figure 37. Database data file selection

After the button is clicked, the file is analyzed first. And during the database test, a helpful ubin extension
file is created to make the process faster. Then, a text will appear in the lower right corner of the screen
indicating that the file is set for database testing (Figure 38).

B :/Databasesct2211 B :/Databasesct2211
CT221L .pch -~ for database test CT221L .ubin -~ for database test
CT1221L .uce3 [ Set Data File | CT221L.pch [ Set Data File |
CT221L .uce3

| Set Image File | | Set Image File |

[ opeN | [ Back | [ opEN | [ Back |

[ DELETE | [ ExIT | [ DELETE | [ ExXIT |

w| Analyzing the file... w| CTZ2Z1L.uce3
file set for database test.

Figure 38. Database data file selection
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After the data file has been set, the similar process should be done for the image file. After the directory
location of the image file is opened, the file is selected from the list and then the Set Image File button is
clicked. A text will appear in the lower right corner of the screen indicating that the selected file is set for
database testing (Figure 39).

B :/Database ctZ211

CTZZ21L .ubin e for database test

CT221L.pch | Set Data File |
CTZZ21L .uce3

| Set Image File |

| opEN | | BAck |

| DELETE | | EXIT |

w | CTIZZ1L.pch
file =et for databasze test.

Figure 39. Database image file selection

If desired, the image file can be displayed on the screen visually by clicking the OPEN button. Depending on
the size of the image file, it may take a while to open the file. Using very large image files should be avoided
whenever possible. Otherwise, the processing time of the image file may cause the database test to slow

down.

After selecting the files, you can enter the Tracer menu in the main menu for database testing. When
entering the D.base tab, it is seen that the test points are listed (Figure 40).

. Auto Test

D.baszse

Figure 40. Database tab

https://ucore-electronics.com 31



When clicked on any line in the list, the red colored impedance curve is seen in the graphic. In addition, the
point where this curve is on the tested card is also shown bottom of the graph (Figure 41).

There are some buttons on the sides of the electronic board visual.
+: Zooming in the image.
-: Zooming out the image.
X: Closes the image. If you want to open it again, it should be selected from the list again.

The zoom in/out value is indicated by a number in the upper left corner of the image; where 1 is the
maximum zoom to the image and 4 is the maximum zoom out value.
>>>: Selects the next test point.

<<<: Selects the previous test point.

Comparison tests are made within a certain tolerance and this variable can be set in this menu.

=R R

= . Auto Test

I=R-A=T
A7 4R

D.baszse

Figure 41. Database test
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When the Auto Test checkbox is checked, the automatic test mode is enabled. From which point the test is
desired to be performed, that point is selected by clicking on the list. When the selection is made, its
position on the board is also seen below the graph. When the measurement is made, the board visual is
turned off so that the impedance curves can be seen more clearly. Impedance curves are compared by the
algorithm. In addition, both impedances can be observed on the graph. If the tolerance limit determined as
a result of the comparison is not exceeded, a green frame is formed around the graphic. If it is not
successful, the color of this frame is red. In addition, the impedance difference between the two data is
also seen on the graph as a percentage. If this value exceeds the tolerance value, the test will fail. As
mentioned before, test results are reported audibly and visually. The audible warning allows the test to be
done very quickly. When the test result is successful, the next test point is passed when the measurement
on the board is terminated. If the test fails, there will be no transition to the next test point.

When Auto Test is activated, communication with the computer is disconnected. If the PC program is open,
it closes automatically.

R: 182FR C: 149uF Ph:-27.T7"

Inpedance difference: » B.6

Auto Test

Figure 42. Database test (Auto Test)
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