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Background and Mission of Optel Ltd., its History and actual situation 

 
Optel Ltd was founded 1989 by a group of scientists, engineers, and technicians that had been 
working to develop new and innovative products, involving such diverse technologies as 
ultrasound, acoustical emissions, analysis and processing, as well as acoustical and holographic 
imaging techniques. The primary goal of Optel was to research and develop new and innovative 
hardware and software technologies for various product applications, with a focus on product 
developments possessing mass market potential.  
 
 
The Optel's genesis can be traced back to 1985, in Germany, where Wieslaw Bicz, the company's 
President and CEO, brought a group of specialists together to investigate the feasibility of 
developing a fingerprint scanning and recognition device using ultrasound as the scanning medium. 
This project would lead to the development of a fully operational 'proof of concept' prototype in 
1992, which represented the first successful use of ultrasound in a fingerprint scanning application.  
 
Optel's innovative developments have resulted in the granting of several US and World patents for 
applications in the field of biometrics, non-destructive testing, and medical diagnostics. Through its 
early years, Optel's efforts were focused almost exclusively on their biometric finger-scanning 
project. However, over the last five years, Optel started working on a number of other innovative 
products, many of which are being produced now. 
 
 

The Team 

 
The company employs today 20 people. Most of them are engineers and have large experience 
(they are working on this projects for some years now). Their specialties are: Physics, Electronics, 
Mechanics, Informatics and Acoustics. We are also working with some scientists around the world, 
that could be involved in new projects, we may start. 
 
 

Equipment 

 
We have following equipment: 
 
Laboratory for ultrasonic measurements, equipped with all necessary devices, many of them build 
here. Electronic section with necessary equipment. Mechanical section with universal machines. 
 
We also have a large library with more than 6000 technical and scientific books. 
 
 

What we are searching and offering 

 
We are not only interested in finding customers, interested in buying our products, but also in 
finding partners interested in projects, having the goal of new products development. We can offer 
them our experience in developing new ideas, and designing elements necessary for new products. 
We prefer to work on the following basic agreement:  
 
We develop new product without requiring profits for the work during development, but 

we want to participate in profits, after the product developed in this way is sold 

(for example in the form of license). Other agreements are possible too. 

 
We are also searching partners interested in financing of further development and production of 
biometric devices. We are convinced, that this project has a large potential and can offer very 
interesting outlook for each investor. 
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EU projects 

 
 R&D projects, made by Opel represents surely the highest level. The company is 
since many years acknowledged as experienced team of experts in ultrasonic technology 
and biometrics. Many years of experience and creativity are causing, that many people 
are seeing us as a reliable partner for such projects. This is surely the reason, why we 
are invited to many EU supported R&D projects. 
 
 The fact, that the amount of projects, in which we was engaged was significantly 
larger than the typical value for polish companies, Polish National Contact Point for EU 
R&D Projects has nominated Optel for the award "Krysztalowa Brukselka" in the category 
of small and medium enterprises, taking part in 6. EU Research Framework Programme. 
 
 In 2007 Optel has reached good 81 position in national ranking of most innovative 
enterprises. In Lower Silesia we have achieved third position. 3000 enterprises was 
valued in this project, among them large companies, but also small and medium 
enterprises. It was prepared by the Economy Institut of Polish Academy of Sciences, BRE 
Bank and daily newspaper "Gazeta Prawna". 
 
Fifth Framework Programme 

Program Phare Science & Technology (SCI-TECH II)  
[PL9611-02-06-0005] 
 "Innovations Centre" in Zlotoryja District 
Clear Brush 

[COOP-CT-2005-016844]  
 A NOVEL INTEGRATED ULTRASONIC BRUSH AND SONICALLY ACTIVATED LOTION 
 TO PROVIDE A FULL SYSTEM APPROACH TO THE ERADICATION OF THE 
 EUROPEAN HEAD LOUSE MENACE 
Tare It 

[COOP-CT-2003-017331] 
 A Novel Tare Identification and Corrosion Detection System to Improve Filling 
 Accuracy, Productivity and Safety for SME LPG, Butane & Propane Gas Vendors 
RiserTest 

[COOP-CT-2005-018267] 
 Development of a Guided Long Range Ultrasonic Inspection System for the 
 examination of offshore subsea Risers, Steel Catenary Risers (SCRs) and Flowlines 
 Sixth Framework Programme 
BITE 

[SAS6-006093] 
 Promoting Research and Public Debate on Bioethical Implications of Emerging 
 Biometric Identification Technologies 
HIDE 

[FP7-217762] 
 HIDE – Homeland Security, Biometric Identification & Personal Detection Ethics 
RAILECT 

[FP7-222425] 
 Development of an ultrasonic technique, sensors and systems for the volumetric 
 examination of alumino-thermic rail welds Seventh Research 
 Framework Programme (FP7). 
WINTUR 

[FP 7-SME-2008-1] 
 In-situ wireless monitoring of on- and offshore WINd TURbine blades using energy 
 harvesting technology. 
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Own projects 

 
 The following list contains the most interesting projects which we have made. If 
you have a need for a product, that you cannot create alone, or a proposal for the 
project, that could have as a result a product, that have a realistic market, try to 
consider us as a potential partner. The creation of new products is really what we can do. 
 
 The creation of new products is something, that we really can do and already done 
many times. 
 
 Some of the proposed ideas was patented. 
 
 There are also project, that we cannot disclose due to the NDA agreements with 
our partners and customers. 

 
 Acoustics  
- Creation of perfect ultrasonic gaussian waves  
- New version of very broadband ultrasonic transducer 

Biometrics  
- Fingerprint recognition with ultrasound  
- Liveness detection in ultrasonic fingerprint readers  
- Contactless optical visualisation of fingerprints (for TST)  
- A breath alcohol test device, that allows the recognition of user. 

Chemistry, petrochemistry  
- Measurement of viscosity  
- Measurement of sound speed with high precision, but low cost 
- Methanol concentration detection in two components solutions 
- Fluid parameter measurement (for different Univeristies) 

- Measurement of rubber samples (for NPL) 
- Ultrasonic control of chemical processes (the production of zeolites for UNI Leipzig) 
- Measurement of mechanical parameters (Lamé-constants) with a simple head. 
- Multichannel system for measurement of oil parameters 
- Viscosity measurements for special purposes and with novel methods 
- Tomographical measurement of local changes of concentration or flow in fluids 

Non destructive testing NDT 

- Ultrasonic tomography for measurement of thickness of hardened layer 
on steel shafts 
- Welded joints 
- Spot weld testing 
- Machine for the measurement of a large amount of spot welds at once, 

for the use on the production line  
- Holographical ultrasonography for welds testing  
- Gear wheels 
- Complex industrial systems for quality control of welded gear wheels 
- Gear wheel testing (for large German car manufacturer)  

Medicine 
- Ultrasonic mammography Early detection of breast cancer  Power 
generator for ultrasonic therapy. 
- Ultrasonic scanner for visualization of internal structure of teeth 
- Holographical ultrasonography for the visualization of internal heart 
surface 

- Soft palate measurement Aid for people, that cannot speak Precise measurement of the 
surface of bones 
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Renewable energy 

- Novel kind of solar collector 

Sonars 

- Special sonars (for Wain Tsiang Enterprise)  
 

Measuring systems 

 

 

 
- Scientific 
Ultrasonic refractometer Ultrasonic Microscope with phase contrast  Ultrasonic scanner 
- Wood 
System for delamination detection in wooden chip plates. 
Evaluation of state of antique wooden objects  
- Plastic and steel pipes 
System for measurement of plasic pipes during production (extrusion) Measurement of 
wall thickness of pipes lying on the bottom of the sea (for Wain Tsiang Enterprise) 
Development of a Guided Long Range Ultrasonic Inspection System for the examination 
of offshore subsea Risers, Steel Catenary Risers (SCRs) and Flowlines 
- Thickness, distance, geometry, position 
Device for the measurement of thickness and junction quality of layers on papers and 
foils 3D Ultrasonic camera, working in the air and allowing the visualization of geometry 
of objects. Ultrasonic calliper  Steel plate thickness testing (for Silverwing - electronics 
for Scorpion). Precise Measurement of geometry of industrial products with the help of 
ultrasonic holography  Precise measurement of shape of complicated surfaces using 
acoustical holography in the air  
- Vibration 
Vibration measurement with ultrasound 4 channels system for contact less acoustic 
vibration measurement  
- Others 
Broadband ultrasonic power burst generator 

Support of technological processes 

- Ultrasonic supported drilling machine (for Fraunhofer IWU, Chemnitz) 
- Ultrasonic supported cooling process Ultrasonic welding of foils 
- Removing of ceramic tiles with an ultrasonic tool 

Security 

- Acoustic security marks for securing documents and bank notes 
 

Others  
- Ultrasound modem: Transmission of information using sound waves 
traveling in walls of metal pipes on long distances  
- Monitoring of books and papers reading process  

- Holographic scanner for visualization of internal structure of fruits, vegetables and other 
agricultural goods (i.e. eggs). 
- Holographic ultrasonic device for detecting foreign bodies in pieces of laundry in 
industrial laundries. 
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OPCARD - 01/100 
Ultrasonic board with integratedpulser and receiver -  

Single Channel PCI-bus UT PC-Card 
http://optel.pl/manual/english/cards.htm 

OPCARD -01/100 is complete ultrasonic 

testing board. 

OPCARD-01/100 is a device, suitable for all 
ultrasonic measurements, and due to many 
additional inputs and outputs, and internal 
processor it can be used as a controller for 
more complicated devices. 
 
The card can work together with following 
devices: 
 
� 32 channel multiplexer - the card can 
control it directly; 
� Scanner - it has input for incremental 
encoders; 

The card has an implemented one channel 
pulser & receiver and can be used with 
one transducer or with two (one is 
sending, and the second receiving). 
 

 
 

Technical data  

A/D converter:  
-Resolution: 8 bits 
-Sampling  
-frequency: 

12.5,25,50 or 
100MHz1 

Analog parameters: 
-Input amplifier 
-gain: 

-10dB - 50dB1 

-Input preamplifier 0dB or 10dB1 
-Sensitivity: 0.1mV 
-Bandwidth: 0.5 MHz 
-Input impedance 50 Ohm, 10pF 
-High Pass Filter 1.0, 2.0, 5.0 MHz1 
-Low Pass Filter 5.0, 10.0, 15.0 MHz1 

Pulser:  

- Pulse Voltage 
50 - 360V (positive 
pulse, Short circuit 
step pulser) 

- Fall Time <= 20 ns 

- Pulse Duration 
Short circuit, 
bandwidth up to 
about 50MHz 

- Output impedance < 1 Ohm 

Delay time: 

Post trigger 256us, 
measurement 
accuracy 
better than 1ns 

Data buffer: 

256, 512, 1K, 
2K,4K,8K,16K, 32k, 
64k, 128k1 

  
  

  

DAC (TGC) with arbitrary waveform 

generator 

- Resolution of time  
- step 

0.02 ms 

- Resolution 8 bit 
- Max. Gain  
- changing 

48dB pro step 

Counters / Input for incremental 

encoder: 

- Counters for 
 Incremental Encoders 

2 channel   16-bit 

Trigger  

- Internal trigger rate 
Software up to 
25 kHz 

- External trigger rate 
1Hz - 25kHz 
(TTL Signal) 

- Multiplexer control Software 
- Trigger output signal TTL Signal 

Additional inputs:  
- 2 x digital line TTL Signal 

Output:  
- 5 x digital line TTL Signal 

Data bus: PCI (short card) 

Transfer: 
Bus Mastering 
DMA data transfer 

1 - software selected 

 

Signals on the external connectors 

 
Lemo: 
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Uin - Measured input signal 
(sending/ receiving); 
Uin2 - Measured input signal 
(receiving); 
TrgOutput - Trigger output 

DB15: 
Pin1, 9 - TTL encoder input 

signals 
Pin2, 10 - TTL general input 

signals 
Pin4 - TTL trigger out signal 
Pin5, 6, 7, 12, 13 - multiplexer 
channels control lines 
Pin8 - +12V 
Pin15 - -12V 
Pin14 – GND 

 

Characteristic of the card: 

One of the most important features of 
the card is a precise synchronization 
between the transmitter trigger signal 
T_NAD and the moment when the 
sampling of the input signal starts. 
 
This time (t_pom) is software 
programmable in the range of 0 - 255us 
with a resolution of 1us and has stability 
within the range of 1ns. It is particularly 
important in the case of scanning 
devices, since it allows to achieve a very 
small time skew between different 
positions (channels). 1ns would 
correspond to a clock frequency of 1GHz 
which is much higher than the actual 
frequency used. 
 
 

Characteristic of the pulser on 

board: 

Pulser circuit waveforms: The rising edge 
of the Trigger signal (described as Trig 
Inp) initiates the transducer charging 
process which takes about 3us. After this 
time a transistor switch which discharges 
the transducer is turned on (discharge 
time is about 20ns, but it can be longer, 
if the capacitance of the transducer is 
too large; the limit is reached, if the 
transducer is made from the standard 

ceramics, is 0.1 mm thick and has 8 mm 
diameter). 
 
 

Comments: 

Because of the very low output 
impedance of the device (<1 Ohm) and 
short discharge time the pulse generated 
with this device could be concerned as a 
real pulse answer for the most 
transducers. Transducers with a parallel 
matching inductance should not be used, 
since they do not allow the transducer to 
be pre-charged (the inductance causes a 
short-circuit). 
 
 

Software Package: 

The software (for Windows 95,98/NT 
4.0/2000/XP/2003) includes all 
necessary functions for ultrasonic 
measurements (demo version ready to 
use) and sample application Lab View 
and Visual C ++. 
 

Additional notices 

 
The software included in the package, 
operates in both the automatic and 
oscilloscope mode. It also has a 
spectrum analysis function.  

• Two windows: RF signal in the main 
window, in the second optional: zoom, 
FFT, rectified signal, filtered signal; 

• Software amplification, filtering and 
averaging (allows to work with very 
noisy and weak signals); 

• Build in DAC and TCG curves; 

• Three signal memories, each signal 
can be stored and compared with any 
other signal. 

Optional it is possible to make software 
versions for the special needs of the user 
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Ultrasonic box with integrated 
pulser and receiver rev. 3 

OPBOX - USB 2.0 
http://www.optel.pl/manual/english/opboxusb.htm 

 
OPBOX - USB 2.0 is a complete ultrasonic 
testing device, suitable for all ultrasonic 
measurements, and due to many additional 
inputs and outputs, it can be used as a 
controller for more complicated devices. 
The box can work together with 
following devices: 
• 2 - 32 channel multiplexer – the 
 OPBOX can control it directly; 
• Scanner - it has input for incremental 
 encoders; 
The box contains one channel  
pulser & receiver and can be used with one 
transducer or with two (one is sending and 
the second receiving) for pulse-echo and 
through transmission measurements. 

 
 

 
Technical data 

Power Supply: 9V DC / 2A 

Size: 
164 x 138 x 34 

(mm) 

A/D converter:  
- Resolution: 8 bit (internal 10bits) 
- Sampling 
 frequency: 

12.5, 25, 50 or 
100MHz1 

Delay time: Post trigger 255us 

Data buffer: 

512, 1k, 

2k,4k,8k,16k, 32k, 

64k, 128kB1 

Analog parameters 

- Input amplifier 
 gain:  

from -28dB to 68dB 

- Input 
 preamplifier  

0dB or +24dB 

- Sensitivity: ± 0.275V 

- Bandwidth:  
0.5 MHz - 25 MHz 
(-3dB) 

- Input 
 impedance : 

50 Ohm, 10pF 

- Filters 
 switchable: 

0.5 – 6MHz¹, 
0.5 – 10MHz¹, 
0.5 – 15MHz¹, 
0.5 – 25MHz¹, 
1 – 6MHz¹, 
1 – 10MHz¹, 
1 – 15MHz¹, 
1 – 25MHz¹, 
2 – 6MHz¹, 
2 – 10MHz¹,  

2 – 15MHz¹, 
2 – 25MHz¹, 
4 – 6MHz¹, 
4 – 10MHz¹, 
4 – 15MHz¹, 
4 – 25MHz¹ 

DAC (TGC) with arbitrary waveform 

generator 

- Resolution of 
time step: 

10 ns 

- Resolution: 8 bit 
- Max. Gain 
changing:  

48dB pro step 

Counters / Input for incremental 

encoder: 

- Counters for 
Incremental 
Encoders 2 
channel 

8-bit 

Trigger  

- Internal trigger 
rate: 

Software 

- External trigger 
rate: 

TTL Signal 

- Multiplexer: TTL Signal 
- Trigger output 
signal: 

TTL Signal 

Additional 

inputs 
 

- 2 digital lines: 
for external trigger 
feature 

- 2 digital lines  TTL Signal 
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Output  

- 6 digital: 
lines TTL Signal 
(Multiplexer control 
up to 64 channels) 

Data bus: 
USB 2.0 (48MHz 

Bulk transfer) 

Pulser:  

- Pulse: 

Voltage off - 360V 
(positive pulse, 
Short circuit step 
pulser) 
in 13 levels 

- Pulse length 
(loading time) 

from 0 – 3.1us with 
resolution 0.1us 

- Fall Time  <= 20 ns 

- Pulse Duration  
Short circuit, 
bandwidth up to 
about 50MHz 

- Output 
impedance  

< 1 Ohm 

 1 - software selected 
Wall Socket adapter 

(i.e Sunny Computer Technology 

Europe Model: SYS 1308-W2E) 

Plug type:  USA, Europe, UK 
Input Voltage Type:  Universal Range 
AC Input Voltage:  90~264 Vac 
AC Input Frequency:  47~63 Hz 
AC Input Current:  1A RMS 
No. of Outputs:  Single O/P 
Load Regulation:  +/-5% 
Min. O/P Amper:  0A 
Operation Temperature:  0~40°C 

Protection:  
Short, Over 
Voltage, Over 
Current 

MTBF:  35 000 Hours 
Hold Up Time:  10 ms 
Safety:  GS/TUV, CB 
Weight:  143 grams 

Dimension:  
75 mm x 34 mm 
x 43 mm 

 
 
 
 
 
 
Signals on the external connectors 

Front panel: 

Lemo: 

PE – Measured input signal 
(sending/receiving) 
TT – Measured input signal (receiving) 
DB15: 

PIN 1 – Vreg (voltage regulator for external 
pulser or multiplexer; from 0 to 8.5V) 
PIN 2 – Trigger for external pulser or 
multiplexer; TTL Signal 
PIN 3 – Counter for Incremental 
Encoder Channel 1 
PIN 4 – digital input, TTL Signal 
PIN 5 – M0 – address line for multiplexer 
PIN 6 – M2 – address line for multiplexer 
PIN 7 – M4 – address line for multiplexer 
PIN 8 – GND 
PIN 9 – GND 
PIN 10 - Counter for Incremental 
Encoder Channel 2 
PIN 11 - digital input, TTL Signal 
PIN 12 – GND 
PIN 13 – M1 – address line for multiplexer 
PIN 14 – M3 – address line for multiplexer 
PIN 15 – M5 – address line for multiplexer 
Back panel: 

DC2.1 – power supply – DC 9V / 2A 
USBB – USB 2.0 connector 
LED’s: 
Red – power supply indicator 
Yellow – USB transfer indicator 
Green – USB connecte 
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Transducers (probes)  
http://www.optel.pl/manual/english/transducers.htm 

 

Because of the very low manufacturing costs we can deliver transducers at a reasonable 
retail price. A standard 10MHz (100ns pulse length) transducer comprising a sound 

emitting element mounted in a stainless steel housing and a BNC connector cost 160,- 
Euro. The element is 5mm in diameter; the steel housing is 10mm in diameter and 

30mm long. 

As a result of our biometric 

project a new class of 

ultrasound transducers has 

been created, for which a 

patent application has been 

submitted. Unlike classical 

designs, our transducers do 

not require damping and do 

not use bonded elements.   
 
Fig. 1 shows a transducer element with housing. We can 
deliver the transducers in any type of housing or without it. 
Fig 2 shows a pulse generated by our transducer (a 
hydrophone made of PVDF film has been used for the 
measurement). The signal received in the transceiver mode 
is depended on the transducer used. We have optimized 
(and can deliver) three types of transducers, with medium 
frequencies of about 21, 11 and 5MHz (and pulse length of 
about 40, 100 and 200ns). The signals  produced by them in 
send&receive mode are shown on the pictures 3, 4 and 5. 
The difference between the two signals results from the fact 
that our transducer works differently as a transmitter and as 
a receiver. 

 
Fig 2. 

   
Fig 3. Fig 4. Fig 5. 

 
Transducer technical data 

Bandwidth: 3-25 MHz (maximal 3dB 
bandwidth for a single transducer, 
different frequency ranges are also 
available).  
Minimal length of a pulse: 20ns (40ns 
if the same transducer is used for both 
generating and receiving the pulse).  
Pulse amplitude is around two times 
higher than for classical, attenuated 
piezoceramic transducers.  
Sensitivity is comparable to classical 
transducers (it is likely to be improved in 
the future).  

Minimal diameter: ca 1mm  
Maximal diameter: limited only by the 
available ceramics  
Minimal thickness of the transducer: 
ca 1.3 mm, standard width is 2mm. The 
element is the actual transducer, it can 
be placed in a case or mounted to 
another object.  
Temperature range: Dependent upon 
the type of ceramics used (it is possible 
to use special types of ceramics; 
typically standard ceramics gives 
satisfactory results) the transducer can 
be designed in such a way that the only 
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limiting factor for the temperature range 
is the ceramics used. Our transducers 
will not get permanently damaged even 
if their temperature raises above the 
Curie point. Once they cool down they 
become operational again, prided that 
our pulse generator is used. We have 
prooved construction, that can work 
continuosly at 200°C.  
Maximal supply voltage: pulses of up 
to 700V peak value. Any type of pulse 
generator can be used.  

Electrical impedance is equivalent to 
the impedance of a capacitor with 
comparable capacitance (ca 1.5 nF for 
the transducer with the diameter of 4 
mm). The impedance module is around 
20 Ohm for 10 MHz.  
Tolerance of the pulse shape. 
Assuming the same ceramics, differences 
between different transducers are less 
than 5 % of the amplitude. 

 
 
 

Composite transducers  
(300kHz - 5MHz)   

 

We are able to make transducers with 

different shapes, basic frequencies 

and focus lengths. Please ask. 

 
 
 
Transducer technical data 

Bandwidth: 600kH-2 MHz (maximal 3dB bandwidth for a single transducer, different 
frequency ranges are also available).  
Pulse amplitude is around two times higher than for classical, attenuated piezoceramic 
transducers.  
Sensitivity is comparable to classical transducers (it is likely to be improved in the 
future).  
Maximal diameter: limited only by the available ceramics  
 
 

High power transducer    
 

  



High temperature transducers  
This transducer uses water cooled 

delay line made from stainless steel 

or ceramics. It can be made with 

different transducers. The price is 

given for the version with 5MHz 

longitudinal or share wave 

transducer. 

 

 

Ultrasonic transducers for special purposes 
http://optel.pl/manual/english/kosc.htm 

The picture shows transducer, that we 
have made for measurements of 
bones (from inside). This is aa example 
of transducer, made for a very 
special purpose. We have made many 
transducers for diverse needs of our 
customers. 
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System for measurement of plastic pipes 
during production (extrusion) 

http://www.optel.pl/project/english/rury.htm 

We offer a complex system for 
controlling plastic pipes during 
production. It is based on experience, 
collected with our previous system, that 
we have developed and produced in the 
years 2001-2006 for the German 
company Conpro GmbH. This systems 
works in many factories around the 
world and often around-the-clock. 
Conpro is still using the multiplexer, 
that we have developed. 
About 230 systems, installed in many 
factories around the world (among 
other in such recognized comopanies as 
WAVIN) are our basis. 
The first such system (that uses next 
generation of hardware and software) 
was installed in August 2007 and is 
working perfectly since this time. Since 
the beginning of 2008 we are installing 
such systems at different factories. 

 

 
 

The standard system (OPIPE8, 

OPIPE16, or OPIPE32) contains: 

Multiplexer (depending on the system used 
with 8, 16 or 32 channels), that also 
controls alarm outputs and other devices 
on the pipe production line. 

Ultrasonic card OPCARD 

Special software  

Industrial computer with LCD touch screen 

Signal lamp  

Measuring head with ultrasonic transducers 

We can supply measuring heads, that can 
be used with pipe diameters ranging from 
1mm. 

The system can also contain elements, 
offered by our German partner (CCA 
GmbH), such as ink jet printers, calibrating 
sleeves, winders, etc. 

Depending on the configuration, the 
system allows the measurement of wall 
thickness, ovality or eccentricity of the 
pipe. Additional advantage of our system is 
the optional measurement of sound speed. 
The device can control puller and calculate 
the use of material, allowing the user to 
reduce the material cost. 

 

 

.
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ULTRASONIC SYSTEM FOR DELAMINATION 
DETECTION IN CHIPBOARDS  

(MDF, OSB and LVL) 
http://optel.pl/project/english/delam.htm 

This device was designed for our 
German customer GreCon and is used 
as a part of an online ultrasound 
measuring system to detect weak 
points, unbonded areas and air voids 
within particle board, MDF, OSB and 
LVL. 
The sender (ultrasonic high power burst 
generator UPU3000) can generate 
bursts with 50 or 30kHz frequency, 1kW 
power and 1000V amplitude. It is also 
able to measure all signal parameters 
and transmit this data to the control 
unit. 
The receiver (Ultrasonic high sensitivity 
receiver UPU3000) can receive and 
amplify ultrasonic signals with 50 or 
30kHz frequency, with very high 
selectivity and maximum 100 dB 
amplification. 
To check wood-based panels for 
unbonded areas and air voids, an 
ultrasound signal is sent through the 
panel. In the case of a high-quality 
panel, the receiver will register about 
10 % of the original signal.Unbonded 
areas or air voids within the panel 
deaden the ultrasound signal so that 
only about 1 % of the original signal is 
received. 
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Machine for the measurement of a large amount of spot 
welds at once for the use on the production line 

http://optel.pl/manual/english/bsh.htm 

The device should control the quality 
of spot welds on thin steel sheets 
(0.4mm thickness) on the production 
line of steel containments. The welds 
are tested in transmission and 
reflection with dry contact. All 60 spot 
welds are tested at once in few 
seconds. 
 
(based on ultrasonic transmission and 
reflection in dry contact and intended 
for a very thin steel sheets) 

 

 

The device is fully designed and build by Optel and contains: 

• Measuring stand with ultrasonic heads with 1344 transducers 

• Send&receive multiplexer with 1344 channels 

• Conveyor for transport of measured elements 

• Software for weld quality evaluation 

 

Multiplexer OPMUX-1500 
http://www.optel.pl/manual/english/opmux1500.htm 

OPMUX-1500 was made for a large array system for 
ultrasonic inspection of spot welds. Different as 
other multiplexers, that we are offering it is able to 
send and receive with any channel (different 
channel can send and receive). Based on the 
experience, collected during the development of this 
multiplexer we are able to make devices with any 
amount of channels, if necessary. Together with the 
card OPCARD and ultrasonic probes it could be used 
as complete ultrasonic testing device (ie. for the 
measurement of a large amount of spot welds at 
once, for the use on the production line) 
Each channel has separate pulser&receiver. 

 

 

Technical data  

Channels: 13441 

Pulse amplitude range 100V1 

Max cable length between 
computer and the box: 

5m 

Connectors BNC: Trigger input 
Signal output 

Connectors with transducer modules: each 
board is directly connected with 42 
channels transducer array. 

Din64 Control signals/Power supply 

 1 - software selected 

Pulser circuit waveforms: The rising edge of 
the Trig In signal initiates the transducer 
charging process which takes about 3us.   
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Gear wheel testing  
(for large German car manufacturer ) 
http://optel.pl/manual/english/vw.htm 

For our German partner we have build a 
system for testing of quality of wheel 

gears, that was welded with electron beam. It 
works in 3 shifts around the clock and is able 
to test many hundred thousand 
meaasurements per year. 

 

The system has following parts: 

- Ultrasonic PC board;  

- Pulser and receiver;  

- Measurement haed;  

- Additional I/O board;  

Complex software, that controlls the 
whole device and evluates the quality 
of welds. 

First 3 systems was started 2002, as 
replacement of old systems, next 2 was 
installed 2004, after new welding 
equipment was installed 

All devices are working perfectly until 
now and deliver statistically controlled 
perfect results. 

 

 

 

Rapido & GTG  testing system 
 

For Wittenstein AG we are installing two 
special made systems for controlling 
the quality of electronic beam 

welded toothed wheels: one system 
with 7 dry contact heads with circular 
transducer movement, one system for 
immersion testing. 
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System for measurement of gap 
 

A new complex industrial project.  
System having the goal to measure the 
gap between two metal sheets. 

 

 

Contactless (based on ultrasound) measuring systems 
performing 

 

 

• controll of sheets and foils 
during production  

• ultrasonic caliper  
• measurement of distance, 

thickness and position  
• precise measurement of 

geometry of industrial poducts  
• holographic ultrasonic cameras  
• and many others   
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Ultrasonic tomography for measurement of thickness of 
hardened layer on steel shafts 
http://optel.pl/project/english/tomo.htm 

The idea for this project was created, 
based on the inquire of a producer of 
automobile parts, that have cylindic 
shape and hardened near-surface 
layer. Literature study and 
measurements have shown, that the 
difference between sound speed in 
hardened and not hardened steel is 
not large, but enough to design a 
tomographic ultrasonic device, that 
will be able to measure the thickness 
of such layer and its hardness with 
fully sufficient precision. This would 
be large improvement in comparison 
to existing methods, that allows 
testing of such shafts (and other 
partially hardened parts only with 
destructive methods. 
 
If you looking for more information, 
please contact us. 

 

 

Plate thickness testing 
(for Silverwing - electronics for Scorpion) 

http://www.optel.pl/manual/english/silver.htm 

For the UK company Silverwing we have 
implemented our ultrasonic card 
(OPKUD) and made a special version of 
OPGUD pulser&receiver, together with 
electronics for control of movement of a 
crawler (called Scorpion). This device 
was developed by Silverwing and is 
used for testing thickness of steel plates 
used in walls of large containers. The 
full software for control of this device 
and analysis of received signals was 
made by Optel. 
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Multichannel system for measurement of oil parameters 
http://www.optel.pl/manual/english/scanerfazowy.htm 

For refinery purposes we have 
developed Multichannel system for 
measurement of oil parameters  in 
refinery vessels is created. The system 
was designed for work in areas with 
explosion danger. The device has 40 
modules with sender, receiver and 
transducer immersed in oil tanks.. 

 

 

Ultrasonic Microscope with phase contrast 
http://www.optel.pl/manual/english/scanerfazowy.htm 

The device has following elements: 
 

• Two horizontal xes with 10cm 
movement (step motors), with end 
switches; 

• One vertical axe with 5cm 
movement with end switches and 
rotational incremental encoder; 

• Support plate with ultrasonic system 
for position control and hand 
movement possibility, that can be 
placed on the water containment or 
on the table (with integrated legs); 

• Ultrasonic sender and receiver, 
both for bursts and pulses;. 

• Control electronics for step motors; 

• Water containment, suitable for 
placing the support plate with the 
scanner. 
 

Positioning accuracy 1 micrometer, 
reading of position with larger accuracy. 
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Flight, phase velocity, dispersion, 
attenuation of sound and impedance of materials. 

http://optel.pl/manual/english/material.htm 

This software package allows to 
measure time of flight, sound velocity, 
attenuation and frequency dependence 
of attenuation, dispersion, phase 
velocity and impedance (density) of any 
material. The software uses ultrasonic 
pulses and is based on comparison of 
pulses achieved with reference and 
measured medium. 
 
For each measurement it is necessary 
to choose reference signal and compare 
it with the signal, coming from the 
measured medium (reflected or 
transmitted through it). This allows to 
use this software with almost any kind 
of samples, containments etc. For 
people using this software it is 
necessary to have some knowledge 
about such kind of measurements, 
physics of ultrasounds etc. This 
software package gives them very good 
tool for such measurements. 
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Description of a device and software for precise sound 
velocity measurement 

http://optel.pl/manual/english/sound.htm 

The device is used in some chemical 
laboratories around the world. It allows 
very quick and simple measurement of 
fluid parameters - among all the 
concentration of solutions and 
monitoring of chemical reactions. The 
device is sold in many versions: with 
ISA-card (as described below), with 
PCI-card, that is shown on the picture 
and with OPBOX USB 2.0 

 

 
 

Description of the system 

The device contains ultrasonic testing 
card OPKUD01/100, pulser&receiver 
OPGUD and cuvette with transducers 
attached on its opposite sides. OPKUD 
card is controlled by the software, that 
makes measurements, communicates 
with the user and calculate the sound 
speed. 

 

Technical data 

- depending on version: 

Ultrasonic card 

A/C converter  

- resolution: 8 bit 

- sampling rate: 50 or 100MHz¹ 

Analogue parameter 

- channels: 1 

- input voltage: max. 1Vpp 

- input 
impedance: 

50Ohm, 10pF 

- bandwidth: 0.1-25MHz 

- amplifier: -20dB until 40dB 

- buffer length: 1-16kB¹ 

  

  

  

Trigger  

- internal: with software 

- external: TTL signal max. 2 
kHz 

Posttriger  0-256us¹ 

  

Pulser&Receiver 

The device works on following basis: 
Transducer is used as capacitor, pulser 
generates a voltage on this capacitor and 
than, after a preset level is reached, very 
quick switch is used to short circuit the 
transducer (in about 20ns). 

Pulser  

- voltage 

 50V- 360V: 

software 

controlled, 

8 levels possible 

Receiver  

- amplification: 40dB 
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Transferring of information on long distance 
via walls of pipes (conductors) 
http://optel.pl/manual/english/ai.htm 

For our British partner, specialized in submarine installations we have created an 
innovative device, able to transmit information from measuring device to the remote 
receiver via pipe wall. The device uses sender, transmitting ultrasonic pulses, using 
special protocol and a receiver, that is able to show the information on a display or 

transmit it via USB to PC. 

 

 

 
 

Technical parameter: 

Amplification: 0-90dB 

Sensitivity: 100uV 

Attenuator: 40dB 

Bandwidth: 30-40kHz 

Resonance freqency of 
the receiving transducer: 

40kHz 

Battery: Li-ion 7.2V 

Charging device: 9-12V DC 

The device can work with automatic and 
manual regulation of amplification.  

Working time with fully 

loaded battery: 

4 days. 

  

AI Sender: 

Special ultrasonic pulser in a hosing, 
having about 90mm diameter, able to 
withstand high pressure and heavy loads. 

Amplitude of generated 
pulse: 

1500V, Internal 
battery 15V 

Working time: 24 hours 
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Fuel and Lube Oil 
Multi-Tester 

http://www.optel.com.pl/manual/english/combomar.htm 

 
The COMBOMARTM tester is a patented 
electronic instrument designed to accurately 
measure a variety of fuel and lube oil 
characteristics.  It provides accurate 
laboratory-quality analysis from simple-to-
use test procedures, along with fuel handling 
calculations important for proper fuel 
management  
 
The COMBOMAR tester is designed in a 
portable robust enclosure making it easy to 
use at various locations aboard ship, and for 
various applications.  Thus, it provides 
shipboard personnel the ability to monitor 
fuel, lube and hydraulic oils at any time. 

 
 
 

The following tests and calculations 

can be performed using the 

COMBOMAR tester: 

COMBOMARTM Tester Components 

BOMAR tester: 

Density Measurement 
  Viscosity Measurement 
 - (1 to 1000 cSt) 
  index determination 
  injection temperature 
  blending ratio 
  storage temperature 
  units of measure conversion 
 - Ignition Quality 
 CCAI (heavy fuel oil) 
 CII (distillate fuel oil) 
 Calorific value 
Fuel Stability/Compatibility Water in Oil 
Base Number of Lube Oil 
 

The COMBOMAR tester consists of an 
electronic housing with keypad for 
operation and data entry, and a digital 
display for measured and calculated results.  
Also included are: 
1.Oil sample reservoir located on the top of 
the housing to heat the oil sample to the 
desired temperature for testing. 
2.Measurement probe/mixer to be inserted 
into the oil sample reservoir during testing. 
3 Heater for drying test paper during fuel 
compatibility test. 
4.Reaction test body for water-in-oil and 
base number tests. 
Additional accessories include: 
5.Hydrometers for density test 
6.Oil sample syringes 
7.Beaker, 400 ml. 
8.Compatibility test paper 
9.Oil sample level gauge 
10.Reagent ALCA (BN Test) 
11.Reagent WT05 (Water Test) 
12.Aqua Dry Cleaner 

 

Ultrasonic Scanner System 
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Ultrasonic scanners (microscopes) (scans A, B, C in 2D 
and 3D) 

http://www.optel.pl/manual/english/scanner.htm 

 
This scanner can be made in different versions, and adapted to the needs of the 

customer. Two versions was already made: one uses elastic membrane and focused 
transducer and is intended for spot weld measurement, the second one has much smaller 

diameter and was made for soft palate measurements. 
 

Ultrasonic scanner contains  following 
elements: 

• Positioning mechanism, allowing to 
move and place the transducer in any 
position; 

• Water container; 
• Motion controller, containing 

electronics, controlling stepper motors 
and deliver information to the 
measuring electronics (UT card); 

• UT-card  
• Software package. 

 
 
Technical data  

Measurement 

range: 

 

Resolution: 0.01 – 0.5 mm 
Data acquisition: RF, continuous 

measurement  

 

 

Software Package: 

The software delivered with the device 
contains modules allowing A,B,C (2D or 
3D) scans with or without RF 
visualization, with filters, different data 
display methods. It is possible to make 
software versions for the special needs 
of the user.  
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Portable Ultrasonic Flaw Detector 
U-TOP 

http://www.optel.pl/manual/english/defektoskopy.htm 

U-TOP is a complete ultrasonic testing 
device, suitable for all ultrasonic 
measurements, and due to many 
additional inputs and outputs (PC 
onboard), it can be used as a controller 
for more complicated devices.  

 

The device can work together with following devices: 

• 2 - 32 channels multiplexer 

• scanner - it has input for incremental encoders 

• etc. 

Can be connected to the WLAN or WWW network. The device contains one channel 
pulser & receiver and can be used with one transducer or with two (one is sending and the 
second receiving) for pulse-echo and through transmission measurements. 
Size: 250mm x 310mm x 100 mm 
Al Housing with protection: IP 65 
Power Supply: 12V DC / 2A 
Weight: 4kg 

 
 

Technical data 

LCD: Touch screen 10.4” AUC 
(800x600) 24-bit colors 

CPU: AMD 500MHz processor 
(up to 1.7GHz) 

RAM: 512MB (up to 2GB) 

HDD: 4G Compact Flash 

Interface: Ethernet 10/100Base 
4 x USB2.0 
1 x LPT 
6 x RS232 
1 x RS422/485 
1 x PS2 
1 x IDE 
1 x VGA 

Battery: 2x 7.2V/3000mAh Li-Ion 

A/D converter: 

- Resolution: 8 bit 
(internal 10bits) 

- Sampling 
 frequency: 

12.5, 25, 
50 or 100MHz1 

  

Delay time: Post trigger 256us 

Data buffer: 256, 512, 1k, 2k, 4k, 8k, 
16k, 32k, 64k, 128kB1 

 

 

Analog parameters: 

- Input amplifier 
 gain: 

from -29dB to 67dB 

- Input 
 preamplifier: 

0dB or +24dB 
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 preamplifier: 

- Sensitivity: 0.1mV - 1Vpp 

- Bandwidth: 0.5 MHz - 25 MHz 
(-3dB) 

- Input impedance: 50 Ohm, 10pF 

- Filters switchable: .5–6MHz1, 
.5–10MHz1, 
.5–15MHz1, 
.5–25MHz1, 
1–6MHz1, 
1–10MHz1, 
1–15MHz1, 
1–25MHz1, 
2–6MHz1, 
2–10MHz1, 
2–15MHz1, 
2–25MHz1, 
4–6MHz1, 
4–10MHz1, 
4–15MHz1, 
4– 25MHz1 

DAC (TGC) with arbitrary 

waveform generator 

- Resolution of time 
 step: 

0.05 ms 

- Resolution 8 bit 

- Max. Gain changing Max. Gain changing 
48dB pro step 

Counters / Input for 
incremental encoder: 

 

- Counters for 
 Incremental 
 Encoders 2 channel 

8-bit 

Trigger 

- Internal trigger rate  Software 

- External trigger rate TTL Signal 
- Multiplexer TTL Signal 
- Trigger output signal TTL Signal 
Additional inputs: 

- Multiplexer control up to 32 channels 
- 2 digital lines TTL Signal 
Output: 

- 5 digital lines TTL Signal 
Pulser: 

- Pulse Voltage off - 360V (positive 
pulse, Short circuit 
step pulser) in 13 
levels 

- Pulse length 
 (loading time) 

from 0 – 3.1us with 
resolution 0.1us 

- Fall Time <= 20 ns 
- Pulse Duration Short circuit, 

bandwidth up to 
about 50MHz 

- Output impedance < 1 Ohm 
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OPCARD - 01/100 
Ultrasonic board with integratedpulser and receiver -  

Single Channel PCI-bus UT PC-Card 
http://optel.pl/manual/english/cards.htm 

OPCARD -01/100 is complete ultrasonic 

testing board. 

OPCARD-01/100 is a device, suitable for all 
ultrasonic measurements, and due to many 
additional inputs and outputs, and internal 
processor it can be used as a controller for 
more complicated devices. 
 
The card can work together with following 
devices: 
 
� 32 channel multiplexer - the card can 
control it directly; 
� Scanner - it has input for incremental 
encoders; 

The card has an implemented one channel 
pulser & receiver and can be used with 
one transducer or with two (one is 
sending, and the second receiving). 
 

 
 

Technical data  

A/D converter:  
-Resolution: 8 bits 
-Sampling  
-frequency: 

12.5,25,50 or 
100MHz1 

Analog parameters: 
-Input amplifier 
-gain: 

-10dB - 50dB1 

-Input preamplifier 0dB or 10dB1 
-Sensitivity: 0.1mV 
-Bandwidth: 0.5 MHz 
-Input impedance 50 Ohm, 10pF 
-High Pass Filter 1.0, 2.0, 5.0 MHz1 
-Low Pass Filter 5.0, 10.0, 15.0 MHz1 

Pulser:  

- Pulse Voltage 
50 - 360V (positive 
pulse, Short circuit 
step pulser) 

- Fall Time <= 20 ns 

- Pulse Duration 
Short circuit, 
bandwidth up to 
about 50MHz 

- Output impedance < 1 Ohm 

Delay time: 

Post trigger 256us, 
measurement 
accuracy 
better than 1ns 

Data buffer: 

256, 512, 1K, 
2K,4K,8K,16K, 32k, 
64k, 128k1 

  
  

  

DAC (TGC) with arbitrary waveform 

generator 

- Resolution of time  
- step 

0.02 ms 

- Resolution 8 bit 
- Max. Gain  
- changing 

48dB pro step 

Counters / Input for incremental 

encoder: 

- Counters for 
 Incremental Encoders 

2 channel   16-bit 

Trigger  

- Internal trigger rate 
Software up to 
25 kHz 

- External trigger rate 
1Hz - 25kHz 
(TTL Signal) 

- Multiplexer control Software 
- Trigger output signal TTL Signal 

Additional inputs:  
- 2 x digital line TTL Signal 

Output:  
- 5 x digital line TTL Signal 

Data bus: PCI (short card) 

Transfer: 
Bus Mastering 
DMA data transfer 

1 - software selected 

 

Signals on the external connectors 

 
Lemo: 
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Uin - Measured input signal 
(sending/ receiving); 
Uin2 - Measured input signal 
(receiving); 
TrgOutput - Trigger output 

DB15: 
Pin1, 9 - TTL encoder input 

signals 
Pin2, 10 - TTL general input 

signals 
Pin4 - TTL trigger out signal 
Pin5, 6, 7, 12, 13 - multiplexer 
channels control lines 
Pin8 - +12V 
Pin15 - -12V 
Pin14 – GND 

 

Characteristic of the card: 

One of the most important features of 
the card is a precise synchronization 
between the transmitter trigger signal 
T_NAD and the moment when the 
sampling of the input signal starts. 
 
This time (t_pom) is software 
programmable in the range of 0 - 255us 
with a resolution of 1us and has stability 
within the range of 1ns. It is particularly 
important in the case of scanning 
devices, since it allows to achieve a very 
small time skew between different 
positions (channels). 1ns would 
correspond to a clock frequency of 1GHz 
which is much higher than the actual 
frequency used. 
 
 

Characteristic of the pulser on 

board: 

Pulser circuit waveforms: The rising edge 
of the Trigger signal (described as Trig 
Inp) initiates the transducer charging 
process which takes about 3us. After this 
time a transistor switch which discharges 
the transducer is turned on (discharge 
time is about 20ns, but it can be longer, 
if the capacitance of the transducer is 
too large; the limit is reached, if the 
transducer is made from the standard 

ceramics, is 0.1 mm thick and has 8 mm 
diameter). 
 
 

Comments: 

Because of the very low output 
impedance of the device (<1 Ohm) and 
short discharge time the pulse generated 
with this device could be concerned as a 
real pulse answer for the most 
transducers. Transducers with a parallel 
matching inductance should not be used, 
since they do not allow the transducer to 
be pre-charged (the inductance causes a 
short-circuit). 
 
 

Software Package: 

The software (for Windows 95,98/NT 
4.0/2000/XP/2003) includes all 
necessary functions for ultrasonic 
measurements (demo version ready to 
use) and sample application Lab View 
and Visual C ++. 
 

Additional notices 

 
The software included in the package, 
operates in both the automatic and 
oscilloscope mode. It also has a 
spectrum analysis function.  

• Two windows: RF signal in the main 
window, in the second optional: zoom, 
FFT, rectified signal, filtered signal; 

• Software amplification, filtering and 
averaging (allows to work with very 
noisy and weak signals); 

• Build in DAC and TCG curves; 

• Three signal memories, each signal 
can be stored and compared with any 
other signal. 

Optional it is possible to make software 
versions for the special needs of the user 
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Ultrasonic Testing Card  
OPCON-01/100 

http://www.optel.com.pl/manual/english/opcon.htm 

 
 
OPCON-01/100 is particularly well 

suited for ultrasonic measurements as 

well as other kinds of measurements 

which employ multiplexed channels (the 

card is capable of controlling such 

devices). Together with the multiplexer 

OPCOM-01 and ultrasonic probes it 

could be used as complete ultrasonic 

testing device. OPCON-01/100 is a short 

PCI card and can be installed in a 

standard PC. 

 
 

 
Technical data  

A/D converter:  
-Resolution: 8 bits 
-Sampling 
frequency: 

12.5,25,50 or 
100MHz 1 

Analog 

parameters: 
 

-Input amplifier 
gain: 

-10dB-50dB1  

- Input 
preamplifier 

0dB or 10dB1 

-Sensitivity: 0.1mV – 1.6Vpp 
-Bandwidth: 0,1 – 25MHz 
-Input impedance: 50 Ohm, 10pF 

Delay time:  Post trigger 256us, 
measurement 
accuracy better than 
1ns 

 
 

Data buffer: 256, 512, 1K, 
2K,4K,8K,16K or 
32K 1 
1 - software selected 

 

Software Package: 

The software (only for Windows NT 4.0) 
includes all necessary functions for 
ultrasonic measurements.  

Optional it is possible to make software 
versions for the special needs of the 
user.
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Ultrasonic Testing Card  
OPKUD-01/100 

http://www.optel.com.pl/manual/english/opkud.htm 

OPKUD-01/100 is particularly well suited for 
ultrasonic measurements as well as other 
kinds of measurements which employ 
mechanical scanning elements or multiplexed 
channels (the card is capable of controlling 
such devices). Together with the pulser & 
receiver unit OPGUD-01 and an ultrasonic 
probe it could be used as complete ultrasonic 
testing device. OPKUD-01/100 is a short (8-
bit) ISA card and can be installed in a 
standard PC computer. It can be also used as 
a scope card (only with external trigger). 

 
 

 
Technical data 

A/D converter:  
-Resolution: 8 bits 
-Sampling 
 frequency: 

50 or 100MHz 1 

Analog parameters: 
-Input channels: 2 (switched): send & 

receive and receive 

-Input amplifier 
 gain: 

0dB, 6dB, 14dB, 
20dB, 26dB, 34dB, 
40dB (hardware 
amplifier on the card)1 
additional 33dB in 
echo mode (amplifier 
in the pulser & 
receiver box) total 
possible gain: 110dB 
(with software 
amplification) 

-Input 
attenuator  

10dB1 

-Minimal 
 sensitivity: 

0.1mV/Div -1mVpp 
(with  software 
amplification) 

-Maximal 
 sensitivity: 

50mV/Div - 0.5Vpp 

-Averaging 1 – 256 
-Bandwidth: 0,1 – 25MHz 
-Input 
 impedance: 

50 Ohm, 10pF 

Trigger: 
internal (software), 
external, max 2 kHz 

Delay time:  

Post trigger 256us, 
measurement 
accuracy better than 
1ns 

  
Pulser: Step pulser, 50V -

300V  
in 8 levels (the 
voltage depends on 
the used transducer), 
20ns edge falling time, 
separate, match box 
size 

Data buffer: 256, 512, 1K or 16K 1 
1 - software selected 

Characteristic of the card: 

It can work in two modes: 
Automatic: The measurement is 
controlled with the software and the 
sync_out signal triggers the measured 
unit (scan A and B) 
Classical oscilloscope: measurement is 
controlled by the external trigger signal. 
Software Package: 

The software included in the package, 
operates in both the automatic and 
oscilloscope mode. It also has a 
spectrum analysis function.  

• Two windows: RF signal in the main 
window, in the second optional: zoom, 
FFT, rectified signal, filtered signal; 

• Software amplification, filtering and 
averaging (allows to work with very 
noisy and weak signals); 

• Build in DAC and TCG curves; 

• Three signal memories, each signal 
can be stored and compared with any 
other signal. 

Optional it is possible to make software 
versions for the special needs of the user
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Ultrasonic box with integrated 
pulser and receiver rev. 3 

OPBOX - USB 2.0 
http://www.optel.pl/manual/english/opboxusb.htm 

 
OPBOX - USB 2.0 is a complete ultrasonic 
testing device, suitable for all ultrasonic 
measurements, and due to many additional 
inputs and outputs, it can be used as a 
controller for more complicated devices. 
The box can work together with 
following devices: 
• 2 - 32 channel multiplexer – the 
 OPBOX can control it directly; 
• Scanner - it has input for incremental 
 encoders; 
The box contains one channel  
pulser & receiver and can be used with one 
transducer or with two (one is sending and 
the second receiving) for pulse-echo and 
through transmission measurements. 

 
 

 
Technical data 

Power Supply: 9V DC / 2A 

Size: 
164 x 138 x 34 

(mm) 

A/D converter:  
- Resolution: 8 bit (internal 10bits) 
- Sampling 
 frequency: 

12.5, 25, 50 or 
100MHz1 

Delay time: Post trigger 255us 

Data buffer: 

512, 1k, 

2k,4k,8k,16k, 32k, 

64k, 128kB1 

Analog parameters 

- Input amplifier 
 gain:  

from -28dB to 68dB 

- Input 
 preamplifier  

0dB or +24dB 

- Sensitivity: ± 0.275V 

- Bandwidth:  
0.5 MHz - 25 MHz 
(-3dB) 

- Input 
 impedance : 

50 Ohm, 10pF 

- Filters 
 switchable: 

0.5 – 6MHz¹, 
0.5 – 10MHz¹, 
0.5 – 15MHz¹, 
0.5 – 25MHz¹, 
1 – 6MHz¹, 
1 – 10MHz¹, 
1 – 15MHz¹, 
1 – 25MHz¹, 
2 – 6MHz¹, 

2 – 10MHz¹,  
2 – 15MHz¹, 
2 – 25MHz¹, 
4 – 6MHz¹, 
4 – 10MHz¹, 
4 – 15MHz¹, 
4 – 25MHz¹ 

DAC (TGC) with arbitrary waveform 

generator 

- Resolution of 
time step: 

10 ns 

- Resolution: 8 bit 
- Max. Gain 
changing:  

48dB pro step 

Counters / Input for incremental 

encoder: 

- Counters for 
Incremental 
Encoders 2 
channel 

8-bit 

Trigger  

- Internal trigger 
rate: 

Software 

- External trigger 
rate: 

TTL Signal 

- Multiplexer: TTL Signal 
- Trigger output 
signal: 

TTL Signal 

Additional 

inputs 
 

- 2 digital lines: 
for external trigger 
feature 
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- 2 digital lines  TTL Signal 
Output  

- 6 digital: 
lines TTL Signal 
(Multiplexer control 
up to 64 channels) 

Data bus: 
USB 2.0 (48MHz 

Bulk transfer) 

Pulser:  

- Pulse: 

Voltage off - 360V 
(positive pulse, 
Short circuit step 
pulser) 
in 13 levels 

- Pulse length 
(loading time) 

from 0 – 3.1us with 
resolution 0.1us 

- Fall Time  <= 20 ns 

- Pulse Duration  
Short circuit, 
bandwidth up to 
about 50MHz 

- Output 
impedance  

< 1 Ohm 

 1 - software selected 
Wall Socket adapter 

(i.e Sunny Computer Technology 

Europe Model: SYS 1308-W2E) 

Plug type:  USA, Europe, UK 
Input Voltage Type:  Universal Range 
AC Input Voltage:  90~264 Vac 
AC Input Frequency:  47~63 Hz 
AC Input Current:  1A RMS 
No. of Outputs:  Single O/P 
Load Regulation:  +/-5% 
Min. O/P Amper:  0A 
Operation Temperature:  0~40°C 

Protection:  
Short, Over 
Voltage, Over 
Current 

MTBF:  35 000 Hours 
Hold Up Time:  10 ms 
Safety:  GS/TUV, CB 

Weight:  143 grams 

Dimension:  
75 mm x 34 mm 
x 43 mm 

 
Signals on the external connectors 

Front panel: 

Lemo: 

PE – Measured input signal 
(sending/receiving) 
TT – Measured input signal (receiving) 
DB15: 

PIN 1 – Vreg (voltage regulator for external 
pulser or multiplexer; from 0 to 8.5V) 
PIN 2 – Trigger for external pulser or 
multiplexer; TTL Signal 
PIN 3 – Counter for Incremental 
Encoder Channel 1 
PIN 4 – digital input, TTL Signal 
PIN 5 – M0 – address line for multiplexer 
PIN 6 – M2 – address line for multiplexer 
PIN 7 – M4 – address line for multiplexer 
PIN 8 – GND 
PIN 9 – GND 
PIN 10 - Counter for Incremental 
Encoder Channel 2 
PIN 11 - digital input, TTL Signal 
PIN 12 – GND 
PIN 13 – M1 – address line for multiplexer 
PIN 14 – M3 – address line for multiplexer 
PIN 15 – M5 – address line for multiplexer 
Back panel: 

DC2.1 – power supply – DC 9V / 2A 
USBB – USB 2.0 connector 
LED’s: 
Red – power supply indicator 
Yellow – USB transfer indicator 
Green – USB connecte 
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Ultrasonic Pulser & Receiver with Bandpass Amplifier 
OPLabBox 

http://www.optel.pl/manual/english/oplabbox.htm 

OPLabBox is particularly well suited for 
ultrasonic measurements. Wide 
bandwidth amplifier with switched 
bandpass filter and integrated pulser 
makes these device suitable for variety 
of ultrasonic applications. It is designed 
to work as an self-sufficient scope 
adapter, however it can be used as 
expansion box to other signal 
processing devices. Together with our 
ultrasonic testing devices (OPCARD or 
OPBOX) enables to implement complete 
ultrasonic system with full hardware 
and software support. 

 

 

Specifications: 

- Supply Voltage: 9...15V DC 

- Power:  max 3.5W 

Size (LxWxD): 
205x110x35 [mm] 
8.1x4.3x1.4 [inch] 

Analog parameters: 

- Input channels: 
2 (switched): send 
& receive and 
receive 

- Input range: 275mVpp 

- Input impedance:  50 ohms 

- Bandwidth [-3dB]: 40kHz to 22MHz 

- High Pass Filter 
 [Hz] (switched): 

40k, 57k, 65k, 
100k, 210k, 320k, 
400k, 1.0M, 1.6M, 
3.7M, 5.6M 

- Low Pass Filter 
 [Hz] (switched): 

400k, 560k, 770k, 
1.25M, 2.0M, 
4.75M, 5.5M, 8.5M, 
11M, 16M, 22M 

- Input amplifier 
 gain:  

0 to 92dB full 
range: 0 to 68dB 
fluently regulated, 
+0 or +24dB 
switched 
postamplifer. 

- Output range:  1.125Vpp 

  

  

  

Trigger: 

Internal (regulated) 
or external (max 20 
kHz) 

Pulser: 

Step pulser, 0V -
360V fluently 
regulated, <40ns 
edge falling time 

General Description:  

OPLabBox is an wide bandwidth (40kHz 
to 22MHz) amplifier with switched 
bandpass filter and integrated step 
pulser. Overview Amplifier range is 0dB 
up to 92dB controlled by two knob 
(coarse and fine) and +24dB 
postamplifier switch. It's possible to 
control gain by voltage via CONTROL 
connector. Filter section has two 11-
position switches which separately control 
low and high pass filter. Integrated pulser 
can be triggered internally (by Pulse 
Repetition knob) or externally by TTL 
signal. Output voltage is controlled by 
Pulse Voltage knob in range 0 to 360V 
(without load). It's possible to control 
pulse voltage via CONTROL connector. 

Customize:  

Optionally, it is possible to make 
hardware versions for the special needs 
of the user. 
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Pulser & Receiver  
OPGUD-1 

http://www.optel.com.pl/manual/english/opgud.htm 

 
Integrated version of the pulser&receiver 
circuit (having the size of a matchbox and 
integrated amplifier). It is powered directly 
from our oscilloscope card and enable the 
adjustment of the transmitter voltage 
directly from a PC. 
This device is intended for use with our 

OPKUD card. 

 
 

 
Technical data  

Pulser: 

Step pulser, 50V –
360V in 8 levels (the 
voltage depends on 
the used transducer), 
20ns edge falling time, 
separate,  

Amplifier: 33dB  
Size: 40x85x25mm 
Features and Specifications 
Pulser circuit waveforms: The rising edge 
of the Trig In signal initiates the 
transducer charging process which takes 
about 3us. After this time a transistor 
switch which discharges the transducer 
is turned on (discharge time is about 
20ns, but it can be longer, if the 
capacitance of the transducer is to large; 
the limit is reached, if the transducer is 
made from the standard ceramics, is 0.1 
mm thick and has 8 mm diameter).  
Because of the very low output 

impedance of the device (<1 Ohm) 

and short discharge time the pulse 

generated with this 

device could be concerned as a real 

pulse answer for the most 

transducers. 

 

Comments: 

Transducers with a parallel matching 
inductance should not be used, since 
they do not allow the transducer to be 
pre-charged (the inductance causes a 
short-circuit).  
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ULTRASONIC PULSER 
OPGUD PR1 

http://www.optel.pl/manual/english/opgudpr1.htm 

OPGUD PR1 is an ultrasonic pulser 
suitable for work with all ultrasonic 
transducers with about 
500pF – 20nF impedance. 

 

 
 

Method of operation: 

The rising edge of the Trigger signal 
initiates the transducer charging process. 
After this time, the falling edge of the 
Trig_Out is generated which indicates 
the end of the transducer charging 
process and a transistor switch which 
discharges the transducer is turned on. 

Pulse amplitude: 100V - 1250V 

Duty: 50% - 95% 

Frequency: 0.7 – 164Hz 

Trigger 
output/input: 

TTL 

Working mode 

Generator can work in two modes: 

• setting (SET), mode which allow to set 
parameters with the help of 
potentiometers, available on the front 
panel. The generator is also normally 
working in this mode, but not necessarily 
stable. 
• Normal work mode (RUN). In this 
mode the possibility of changing the 
settings is blocked. The generated signal 
is stable in this modus. 
Trigger: 
• INT – Internal trigger 
• EXT – External trigger. 
In both cases trigger signal is send or 
received by BNC (TRIG) connector on the 
rear panel. 
Trigger pulse is send out after the 
transducer is discharged. 
In the case of external trigger mode, 
the generator reacts to the raising pulse, 
starting the process of loading and 
discharging the transducer. 
Input/Output of trigger is placed on the 
rear panel. 
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Generator for power ultrasound 
 

http://www.optel.pl/manual/english/power.htm 

We are specialized in development of 
power ultrasonic generators. Many such 
devices was created by Optel team, 
some of them contain impedance  
 analyser, are designed for continuous 
work or can work in burst mode, 
practically all of them are computer 
controlled and contain microprocessor. 
 On this web site we are presenting 
some of this devices.  
 

 

Specifications: 

Large bandwith, power output up to 4kW, 
it is completely PC software controlled 
(via RS232 or USB 2.0) and allows to 
measure following output parameters: 
 
1. Voltage 
2. Current 
3. Phase between current and voltage. 
 
All this parameter can be measured 
automatically in dependance of the 
frequency and time. This causes, that this 
generator is especially suitable for 
developer of power ultrasound devices, 
because it can have the function of many 
meters. The use of this generator is 
beneficiant for developers, because it 
allows to save time and money. Wir can 
make this generator for different 
bandwiths and output impedances. If 
interested – plese contact us. More 
comprehensive information will be 
prepared. 

 

 

 

 

The software allows to control the 
following parameters (that are available 
on the start screen) 

1. Frequency of the output signal in the 
 region 15-50kHz, with maximum 
 resolution of 1Hz. This signal is 
 synthesized, using quartz generator. 
2. Power between 50 to 4kW 
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Generator for power ultrasound 
UG500 

http://optel.pl/manual/english/us500.htm 

This generator was made for the project 
„ultrasonic supported drilling“ 
(made with Fraunhofer IWU) and has 
special features. 
 
 

 

 

Specifications: 

Large bandwith, power output up to 
500W, it is completely PC software 
controlled (via RS232) and allows to 
measure following output parameters: 
 
1. Voltage 
2. Current 
3. Phase between current and voltage. 
 
All this parameter can be measured 
automatically in dependance of the 
frequency and time. This causes, that this 
generator is especially suitable for 
developer of power ultrasound devices, 
because it can have the function of many 
meters. The use of this generator is 
beneficiant for developers, because it 
allows to save time and money. Wir can 
make this generator for different 
bandwiths and output impedances. If 
interested – plese contact us. More 
comprehensive information will be 
prepared. 

 

 

 

The software allows to control the 
following parameters (that are available 
on the start screen) 

1. Frequency of the output signal in the 
 region 15-25kHz, with maximum 
 resolution of 2Hz. This signal is 
 synthesized, using quartz generator. 
2. Power between 50 and 500W 
 (in some versions 600W). 

 
 
 
 

Universal, multichannel burst generator 
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UG SG 7.11/09 
http://www.optel.pl/manual/english/ugsg.htm 

UG SG is an universal, multichannel 
burst generator, able to excite 
ultrasonic transducers with the 
frequency of 500Hz – 500kHz, with 
regulated amplitude up to 80Vpp and 
maximum Power of 80W with integrated 
16 channel send-receive multiplexer, 
with continuously regulated 
amplification for each channel (4.5 to 
55dB). The generator can work with 
diverse signal acquisition devices. It is 
especially suited for work with our 
OPCARD or OPBOX. 

 

Specifications: 

Power supply: 

Voltage: 230V AC / 1A 

Power: max. 200W 

Dimensions: 
252x262x150 [mm] 
(L x W x H) 

Parameters:  

Modes of work: Continuous or burst 

Bandwidth: 
500-500kHz; 
with 1Hz step 

Signal amplitude: 
0.2 - 80Vpp; with 
0.2Vpp step 

Burst length: max. 2000 periods 

Interval between 
bursts: 

max. 2000 periods 

Output power: max. 80W 

Output impedance: 
min. 10Ω; 
optimal 16Ω 

Trigger: 
Internal or external 
(max 250kHz) 

Receiving channel parameters: 

- Multiplexer: 
max. 16 send - 
receive channels 

- Max input voltage: 0.5 Vpp 

- Receiver bandwidth: 500Hz - 500kHz 

  

  

  

- Amplification: 
-4.5 - 55.5dB, 
 0.5dB step 

- Max output voltage:  6Vpp 

Interface:  USB 1.1 / 2.0 

Description: 

This burst generator is made for laboratory 
and industrial use. Due to the broad 
spectrum of load impedances it can be 
used with almost any ultrasonic 
transducer. 

Additional information: 

We can make the device with options and 
parameters that suits to the requirements 
of customer. Please ask us, if you wish 
special version. 

  

 
 
 
 
 
 

Ultrasonic power generator 
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MARP version 1.3 
http://www.optel.pl/manual/english/opmarp.htm 

This generator was created as a part of a 
device for ultrasonic therapy. 
It is designed in modular form and composed 
from following boards: control board, power 
generator board and radiator with screening 
function. All together in sandwich form. 

 

 

Specifications: 

Technical data 

Working frequency: 1 and 3 MHz 

Full digital frequency synthesis, integrated 
microcontroller 

Maximal power output: 30W 

Two switchable transducer outputs 

Impedanc matching for 
two frequency 
ultrasonic heads: 

(1 and 3MHz) 
1cm2, 4 - 5cm2 
and 10 - 12cm2 

Continuous power mode 

Burst mode with 
adjusable repetition 
rate of bursts between: 

10 and 150Hz; 
aith 10Hz Step 

  

Step wise controlled 
ratio between pause 
and power: 

5%, 10%, 20%, 
25%, 50%, 100% 
;with 5% step 

Power regulated 
between: 

5 and 100% 

Analyser of impedance for controlling the 
contact between transducer and skin 

Galvanic isolated output transformer, 
allowing to apply additional voltage to the 
electrodes of transducer 

All parameters controlled via digial lines 
with 3,3 V standard 

Ultrasonic heads 

Transducer, intended to work with the 
generator Two resonance frequencies: 1 
and 3 MHz Active surface: 1cm2, 5cm2, 
12cm2 Biocompatible housing 
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ULTRASONIC HIGH POWER PULSER 
UPU3000  

http://www.optel.pl/manual/english/upu3000.htm 

 
This device was designed for GreCon and is 
used as a part of an online ultrasound 
measuring system to detect weak                          
points, unbonded areas and air voids within 
particle board, MDF, OSB and LVL. (see 
please: http://www.grecon.de) 
The device can generate bursts with 50 or 
30kHz frequency, 1kW power and 1000V 
amplitude. It is also able to measure all 
signal parameters and transmit this data to 
the control unit.  
 

 

 
 

ULTRASONIC HIGH SENSITY RECEIVER 
UPU3000  

 http://www.optel.pl/project/english/delam.htm 

 http://www.optel.pl/manual/english/upu3000o.htm 

 
This device was designed for our German 
customer GreCon and is used as a part of an 
online ultrasound measuring system to 
detect weak points, unbonded areas and air 
voids within particle board, MDF, OSB and 
LVL. 
The sender (ultrasonic high power burst 
generator UPU3000) can generate bursts 
with 50 or 30kHz frequency, 1kW power and 
1000V amplitude. It is also able to measure 
all signal parameters and transmit this data 
to the control unit. 
The receiver (Ultrasonic high sensitivity 
receiver UPU3000) can receive and amplify 
ultrasonic signals with 50 or 30kHz 
frequency, with very high selectivity and 
maximum 100 dB amplification. 
To check wood-based panels for unbonded 
areas and air voids, an ultrasound signal is 
sent through the panel. In the case of a 
high-quality panel, the receiver will register 
about 10 % of the original signal.Unbonded 
areas or air voids within the panel deaden 
the ultrasound signal so that only about 1 % 
of the original signal is received.  
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Utrasonic Refractometer 
http://optel.pl/manual/english/reflekt.htm 

The device is able to measure sound 
speed of longitudinal and transversal 
waves in material samples. It allows to 
measure refraction, reflection and 
transmission of acoustic waves under 
all angles. 

 

 
 

Technical Data 

It contains following elements: 

- rotational scanner with two axes, 
 equipped with angle encoders; 
 o with measuring transducer o with 
 sample holder 
- Ultrasonic card OPCARD Single Channel 
 PCI-bus Ultrasonic PR Card 
- PCI-DIO48H Logic Level 48-bit Digital 
 I/O Board 
- interface - lack box 
- two focusing 10MHz ultrasonic probes  
- special software 
- set of cables 
- power supply 12V 400mA 
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Multiplexer OPCOM-02 
(35, 32, 19, 16, 8 or 4 channel) 

http://optel.pl/manual/english/opcom02.htm 

OPCOM-02 is particularly well suited 
for ultrasonic measurements as well as 
other kinds of measurements which 
need many channels. Together with the 
card OPCARD and ultrasonic probes it 
could be used as complete ultrasonic 
testing device. Each channel has 
separate pulser & receiver. 

• Housing: Lohmeier 
KL - 08 series 

The multiplexer is controlled via serial 
interface RS232 (DB9) or USB 2.0 

 

 
 

Technical data - Short specification 

Power supply: 12V DC / 1A 
or directly from 
OPCARD 

Channels: 35, 32, 19, 16, 8 or 4 
channel 
(sender/ receiver) 

Pulse amplitude 

range: 
0 (off) - 360V 

Pulse length: form 1 to 8 us 

Receiver 

bandwidth (3dB): 
0.5 - 20MHz 

Receiver 

amplification: 

20dB¹ 

Pulse Voltage 

Control: 

External analog 
voltage DC range 
0-10V or RS232 

Digital Input: 1 (TTL Signal) 

Digital Output: 3 x Relay 
(0 or 12VDC)¹ 

  

  

  

  

  

  

Analog Output 

Voltage¹: 

from 0 to 10V 
(controlled via RS232 
with 1023 steps) 

Max cable length 

between computer 

and the box: 

30m 

 1 - option 

Features and Specifications 

Multiplexer can be configured in 

following ways: 

Sequentially - sending and receiving 
channel sequence is stored and each 
following channel switched with TTL Trigger 
each channel can be used separately as 
sender or receiver. 
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Pulser circuit waveforms: The rising edge 
of the Trig signal initiates the transducer 
charging process which takes from 1us to 
8us depended on settings. After this time a 
transistor switch which discharges the 
transducer is turned on (discharge time is 
about 20ns, but it can be longer, if the 
capacitance of the transducer is to large; the 
limit is reached, if the transducer is made 
from the standard ceramics, is 0.1 mm thick 
and has 8 mm diameter). Because of the 
very low output impedance of the device 
(<1 Ohm) and short discharge time the pulse 
generated with this device could be 
concerned as a real pulse answer for the 
most transducers. 

Pulse voltage can be controlled in two 

ways: using analogue input Vreg (DB15) or 
serial interface (DB9). After switching the 
power on, default is analogue control (0-
12V). Using serial interface the control can 
be switched to it. 
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Ultrasonic Multiplexer  
OPSEQ-16 

rev 0.9/2008 
 

OPSEQ-16 is 16 channels multiplexer 
with 1 separate receiver. Special 
ultrasonic multiplexer with software 
controlled delay between the channels, 
that should be the basis for the 
"ultrasonic antenna". Multiplexer is able 
to generate sequential pulses on the 
channels. Each channel can be 
triggered at any time selected by 
software. The minimum delay time 
between two channels is 1µs. The 
maximum sequence time is 250µs. 

• Housing: Lohmeier 
KL - 08 series 

The multiplexer is controlled via serial 
interface RS232 (DB9) or USB 2.0 

 

 
 

Technical data - Short specification 

Power supply: DC 15V / 1A  or 
directly from OPCARD 

Channels: 35, 32, 19, 16, 8 or 4 
channel 
(sender/ receiver) 

Pulse amplitude 

range: 
0 (off) - 360V 

Pulse length: form 1 to 8 us 

Receiver 

bandwidth (3dB): 
 

Receiver 

amplification: 

20dB¹ 

Pulse Voltage 

Control: 

External analog 
voltage DC range 
0-10V or RS232 

Digital Input: 1 (TTL Signal) 

Digital Output: 3 x Relay 
(0 or 12VDC)¹ 

  

  

  

  

  

  

Analog Output 

Voltage¹: 

from 0 to 10V 
(controlled via RS232 
with 1023 steps) 

Max cable length 

between computer 

and the box: 

30m 

 1 - option 

Features and Specifications 

Multiplexer can be configured in 

following ways: 

Sequentially - sending and receiving 
channel sequence is stored and each 
following channel switched with TTL Trigger 
each channel can be used separately as 
sender or receiver. 
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Seven Channels DC Motor Controller 
OPUT 3.7 

http://www.optel.pl/manual/english/oput.htm 

OPUT 3.7 serves to independent 
control DC motors equipped with 
encoders and limit switches. 

 

 

Specifications: 

Supply Voltage: 230V AC /2A 

Size (LxWxD): 340x295x140 [mm] 

13.4x11.6x5.5 [inch] 

Communication:  

- USB: 1.1, 2.0 full speed 

Outputs:  

- numbers of motors 
 to be operated 

 7 

- 1 trigger TTL/BNC 

Features:  

- power supply 
 of DC motor 

10 – 24V, max 6A 

- rotational speed 
 control 

YES 

  

  

  

 

- short circuit 
 protection 

YES 

- support for encoder 
 at DC axis 

division max 254 

Emergency Switch YES 

General Description:  

The Device supports independent 
controlling up to seven DC motors. 
Trigger signal can be produced by any DC 
motor channel. All of channels are limit 
switches sensitive. Control by simply 
orders is providing by USB connector with 
PC. 

  

Customize:  

Optionally, it is possible to make 
hardware versions for the special needs 
of the user. 



Przedsiębiorstwo Badawczo-Produkcyjne OPTEL Sp. z o.o. ul. Morelowskiego 30 PL-52-429 Wrocław 
phone: +48 71 329 68 53 fax.: +48 71 329 68 52 e-mail: optel@optel.pl http://www.optel.pl 

 

 

Double Engine Controller 
OPFS 1.0 

http://www.optel.com.pl/manual/english/opfs.htm 

OPFS is designed for control two 
motors: stepper motor and DC 
motor. 

 

 

Specifications: 

Supply Voltage: 230V AC /1A 

Size (LxWxD): 340x295x140  [mm] 

13.4x11.6x5.5 [inch] 

Communication: 

- USB: 1.1, 2.0 full speed 

Outputs: 

- out for stepper 
 motor controller   

DB9 male art 

- out for measuring 
 head with DC 
 motor, encoder and 
 limit switch 

DB9 female art 

- 1 trigger BNC 

Emergency switch YES 

Features: 

- stepper motor 
 power supply 

35V, 2.5A/phase 

- motor type 2-Phase 

- step number Max 16777215 

- frequency Max 65535 Hz 

  

- power supply 
 of DC motor 

10 – 24V, max 6A 
 

- rotational speed 
 control 

YES 

- short circuit 
 protection 

YES 

- support for encoder 
 at DC axis 

division max 254 

General Description: 

Output “out1” supports stepping motor, 
output “out2” - DC motor. Trigger signal 
can be produced by stepper motor 
channel as well as DC motor channel. 
Both of channels are limit switches 
sensitive. Control by simply orders is 
providing by USB connector with PC. 

 

Customize: 

Optionally, it is possible to make 
hardware versions for the special needs 
of the user. 
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Stepper Motor Controller 
OPSMS 3.3 

http://www.optel.com.pl/manual/english/opsms.htm 

OPSMS 3.3 is three channel 
Stepper Motor Controller. 

 

 

Specifications: 

Supply Voltage: 230V/1A 

Size (LxWxD): 380x235x145 [mm] 

Communication: 

- USB: 1.1, 2.0 full speed 

Outputs: 

- stepping motor 
 connector 

3 

- 1 trigger TTL/BNC 

Emergency Switch  

Features:  

- stepper motor 
 power supply 

35V, 2.5A/phase 

- motor type 2-Phase 

- step number Max 16777215 

- frequency Max 65535 Hz 

  

  

General Description:  

DB15 connectors at front panel attend to 
connect power unit of stepper motor. 
Trigger signal can be produced by any 
stepper motor channel . All of channels 
are limit switches sensitive. Control by 
simply orders is providing by USB 
connector with PC. 

Customize:  

Optionally, it is possible to make 
hardware versions for the special needs 
of the user with other channel number. 
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Stepper Motor Controller 
OPSMS 3.1a 

http://www.optel.com.pl/manual/english/opsms2.htm 

OPSMS 3.1a is two channel 
Stepper Motor Controller. 

 

 

Specifications: 

Supply Voltage: 230V/1A 

Size (LxWxD): 380x235x145 [mm] 

Communication: 

- USB: 1.1, 2.0 full speed 

Outputs: 

- stepping motor 
 connector 

2 

Emergency Switch  

Features:  

- stepper motor 
 power supply 

35V, 2.5A/phase 

- motor type 2-Phase 

- step number Max 16777215 

- frequency Max 65535 Hz 

  

  

  

General Description:  

DB15 connectors at front panel attend to 
connect power unit of stepper motor. 
Trigger signal can be produced by any 
stepper motor channel . All of channels 
are limit switches sensitive. Control by 
simply orders is providing by USB 
connector with PC. 

Customize:  

Optionally, it is possible to make 
hardware versions for the special needs 
of the user with other channel number. 
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Water depth measurement system  
WDMS 

http://www.optel.com.pl/manual/english/sonar.htm 

 
The measuring box of the size 300x150x200 
mm, made from stainless steel contains 
following electronic elements (Fig. 1): 

• Ultrasonic card OPKUD 01/100 
modified for this system; 

• WDMS Interface – special interface, 
providing connection between OPKUD 
card and RS485 Interface, containing 
microcontroler for signal analysis; 

• RS 485 Interface KSR-01L; 
• Sender/Receiver NAD_200 for 200kHz 

water depth measurement 
transducers (produces short bursts 
with about 350Vp-p, with integrated 
switch and 33dB receiving amplifier); 

• Pulser&Receiver for reference channel 
(3MHz) – generates short pulses. 

• Power supply 
Converter RS232/RS485 for the connection 
between the system and computer 
 

 
Fig. 1 

 
Technical data  

Measurement 

depth 

10cm – 6m 

Accuracy: ± 5mm (long distance) 
0.1mm (short 
distance) 
With reference channel 
for compensation of 
temperature and water 
quality changes 

Interface RS232/RS485 

A/D converter:  
-Resolution: 8 bits 
-Sampling 
frequency: 

25 or 50MHz 1 

Analog 

parameters: 
 

-Input amplifier 
gain: 

0dB – 40dB  

-Sensitivity: 50mV – 0.5Vpp 
-Bandwidth: 0,1 – 25MHz 
-Input impedance: 50, 10pF 

Delay time:  Post trigger 256us, 
measurement accuracy 
better than 1ns 

Data buffer: 2K,4K,8K or 16K 1 

-Input attenuator  10dB1 
  

1 - software selected 

 

Characteristic of the system 

This system can be used as precise 
sonar or for many other purposes, where 
autonomic ultrasonic measurements are 
necessary. Special versions of this device 
can be made. Many of such devices can 
be connected to the network (using 
RS485 interface). 
 

Software Package: 

 
The software included can analyze 
automatically reflected signals, measure 
the time of flight and compensate 
environmental changes. 

Optional it is possible to make software 
versions for the special needs of the 
user.
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Ultrasonic Testing System 
OPCON-01 (LAM) 

http://www.optel.com.pl/manual/english/opcon01.htm 

 
 
Ultrasonic system of testing contains  
following elements: 
 

• UT-card (OPCON 01/100); 
• Multiplexer with 16 channel (each 

contains separate pulser&receiver) 
• Alarm box (contains 2 relais)  
• Software package 

 

 
 

 

Technical data  

A/D converter:  
-Resolution: 8 bits 
-Sampling 
frequency: 

12.5,25,50 or 
100MHz 1 

Analog 

parameters: 
 

-Input amplifier 
gain: 

-10dB-50dB1  

- Input 
preamplifier 

0dB or 10dB1 

-Sensitivity: 0.1mV – 1.6Vpp 
-Bandwidth: 0,1 – 25MHz 
-Input impedance: 50 Ohm, 10pF 

Delay time:  Post trigger 256us, 
measurement 
accuracy better than 
1ns 

Data buffer: 256, 512, 1K, 
2K,4K,8K,16K or 
32K 1 

Output: 2 input of alarms 

Data bus PCI (short card) 
 

1 - software selected 

Characteristic of the system 

 
The system is used mainly for testing of 
parameter of plastic pipes during 
extrusion process (wall thickness, 
diameter, ovality, eccentricity etc.) but 
can be used for any other purpose, 
where such card or/and multiplexer are 
necessary. 
 

Software Package: 

The software (only for Windows NT 4.0) 
includes all necessary functions for 
ultrasonic measurements. 
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Multiplexer  
OPCOM-01/16 

http://www.optel.com.pl/manual/english/opcom.htm 

 
 
OPCOM-01/100 is particularly well 

suited for ultrasonic measurements as 

well as other kinds of measurements 

which needs many channels. Together 

with the card OPCON-01 and ultrasonic 

probes it could be used as complete 

ultrasonic testing device. Each channel 

has separate pulser&receiver. 

 
 

 
Technical data  

Channels: 161 
Pulse amplitude 
range: 50-360V1 
Max cable length 
between computer 
and the box: 30m 
Connectors BNC: Transducers  

Trigger input 
Signal output 

  DB15 Control 
signals/Power 
supply 

1 - software selected 

 

Features and Specifications 

Pulser circuit waveforms: The rising edge 
of the Trig In signal initiates the 
transducer charging process which takes 
about 3us. After this time a transistor 
switch which discharges the transducer 

is turned on (discharge time is about 
20ns, but it can be longer, if the 
capacitance of the transducer is to large; 
the limit is reached, if the transducer is 
made from the standard ceramics, is 0.1 
mm thick and has 8 mm diameter).  
Because of the very low output 

impedance of the device (<1 Ohm) 

and short discharge time the pulse 

generated with this 

device could be concerned as a real 

pulse answer for the most 

transducers. 

 

Comments: 

Transducers with a parallel matching 
inductance should not be used, since 
they do not allow the transducer to be 
pre-charged (the inductance causes a 
short-circuit).  
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Ultrasonic Testing Card  
OPCONZ-01 

http://www.optel.com.pl/manual/english/opconz.htm 

 
OPCONZ-01 is an analogue and digital 

input-output card with PCI interface and 

3 inputs dedicated for PT-100 sensors. 

It contains a microcontroller, that can 

be programmed for autonomic function 

of the card.   

 
 

 
Technical data  

Parameters:  
- Input:   
 OC 10 
 TTL (optoisolated) 2 
 Analog 0V-10V 2 
- Output  
 TTL (optoisolated) 9 
 Analog 0V-10V 2 
 PT100 3 
Sampling rate (analog input) 200kHz 

 
 

Characteristic of the card: 

Short PCI card. 
 
 

Software Package: 

Driver and DLL allowing to control all 
card functions.
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ULTRASONIC PULSER  
OPGUD-1/SA  

http://www.optel.com.pl/manual/english/pulser.htm 

 
The device includes power supply, pulser and trigger generator. The power switch is 
located at the back of the module (fuse 0.5A, power consumption 5W, voltage 220-250 
V). The picture shows the version for EMATS - only descriptions are different. 
 
The Pulse Out output should be connected to 
a transducer with a BNC cable (the cable 
should be no longer than 30cm; longer 
connection results in signal distortion). The 
transmitter is triggered by the internal Trig 
In signal. The frequency of the internal 
trigger generator is about 1 kHz. 

 
 
Features and Specifications 

Pulser circuit waveforms: The rising edge 
of the Trig In signal initiates the 
transducer charging process which takes 
about 3us. After this time, the falling 
edge of the Trig Out is generated which 
indicates the end of the transducer 
charging process and a transistor switch 
which discharges the transducer is 
turned on (discharge time is about 20ns, 
but it can be longer, if the capacitance of 
the transducer is to large; the limit is 
reached, if the transducer is made from 
the standard ceramics, is 0.1 mm thick 
and has 8 mm diameter). Transducer 
power supply adjustment could be done 
with Ampl potentiometer (max. 600V). 
Both Trig Inp and Trig Out are TTL 
signals. 
 
Because of the very low output 

impedance of the device (<1 Ohm) 

and short discharge time the pulse 

generated with this 

device could be concerned as a real 

pulse answer for the most 

transducers. 

 

Comments: 

Transducers with a parallel matching 
inductance should not be used, since 
they do not allow the transducer to be 
pre-charged (the inductance causes a 
short-circuit). For this kind of transducer 
you can use the EMAT version of this 
device.  
The device can be optionally made with 
the integrated receiver (with or without 
amplifier) and external trigger input (if 
you need them - please ask). 
We have also a highly integrated version 
of the circuit (having the size of a 
matchbox). It is powered directly from 
our oscilloscope card and enable the 
adjustment of the transmitter voltage 
directly from a PC. 
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ULTRASONIC PULSER OPNEM-1 
(for EMAT-transducers) 

http://www.optel.com.pl/manual/english/pemat.htm 

 
OPNEM - 1 is a high energy ultrasonic pulser capable of driving EMAT’s and other 
inductive transducers. This device can produce a very short duration pulses (about 50 ns) 
with the maximum amplitude of 28 A under the load of 2uH.. 
 
This device can be optionally made with the 

integrated receiver (with amplifier) and 

external trigger input. 
The instrument size can be changed to 
accommodate the particular customer needs; 
the pulser in the dimensions of the matchbox 
can be made. In addition, pulser has been 
optimized for EMAT transducers and may not 
be revised for other transducer designs 

 
The pulse length is about 50ns under the 
load of 2 uH, with larger inductance the 
pulse will be longer (measured with the 
Tektronix probe: Tek P6041 - 1mV/1mA). 

 
Features and Specifications 

The device includes:  

1. Pulse transmitter for inductive loads 
2. Power supply unit 
External connections:  

1. AC power cable (maximum 250V AC, 
power consumption 5 W);  
2. The output (Pulse out) should be 
connected to a transducer with a BNC 
connector cable (to avoid the 
deterioration of the pulse it should not 
be longer than 30 cm).  
3. Trig out outputs the internal TTL 
trigger signal (pulse follows on the 
falling edge).  
The power switch is located on the 
back panel. 
Fuse (0.5 A) is located on the back 
panel.  
 

Transmitter is triggered by the 
internal trigger signal. The triggering 
frequency is about 1kHz. 
 
Amplitude of the pulse can be 
adjusted with potentiometer Ampl (max. 

28 A - The shape of the pulse is shown 
on the picture). 

 
 

General Information 

Instrument Size: 

The basic pulser design is a stand-alone 
unit with AC power supply. However, its 
size can be revised for the specific 
customer needs. The entire circuitry can 
be easily housed in the matchbox size 
housing if desired or made in the exact 
size module which would fit into the 
customer measuring instrumentation. 
Options: 

The pulser can be supplied with the 
integrated receiver unit if so requested. 
The receiver could be also designed to 
meet the specific requirements. 
Additional amplifier circuitry could be 
also accommodated. 
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Material Parameters Measurement system  
 
 
We have made several systems for 
measuring material parameters (sound 
velocity, attenuation (with frequency 
dependence), acoustical impedance, 
sample thickness etc. The picture shows 
a system made for rubber sample 
measurements. Please contact us for 
more information. 

 
 

 
 
 

Ultrasonic high precision air distance 
measurement system  

 
 
This system uses special air ultrasound 
transducer with 300kHz frequency and very short 
pulse, special version of OPCON card and 
pulser&receiver designed especially for this 
system. It is designed for distance measurement 
in the air from very small distance (less than 
2cm) and with high precision (better than 
0.01mm). The software shows continuously the 
distance, many hundred measurements per 
second are possible. 

 
 

 
 
 
We are able to design much more products – if you haven’t found 

what would be interesting for you, ask please, may be we can help 

you quickly. 
 


