
1 

 

 
Marais 36                                                Phone: +41- (0)-32-9314045 
2400, Le Locle               email: mpi@mpi-ultrasonics.com 
Switzerland                 http://www.mpi-ultrasonics.com 
mpi@bluewin.ch           http://mastersonics.com 

WELDING  generators  
Can drive any kind of ultrasonic transducers: for cleaning, welding, ǎƻƴƻŎƘŜƳƛǎǘǊȅΣ ōƻƴŘƛƴƎΣ ƳŀŎƘƛƴƛƴƎΧ 

 

Without LCD  
STANDARD FEATURES 

INCLUDE:                   With LCD  

          

  
     

. Automatic Frequency 
Tuning 

 

  
     

      . Digital Amplitude Control       

      
. Good Part/Bad Part 
Output Signal       

  400W   
. Multiple Job Storage - 
1000 W and up   400W   

   
      

    

  
 

    

.Weld quality monitoring is 
available in time, energy 
and distance 

 

  
 

    

      
. Ultrasonics Load Meter 
Scale       

  1000W   
. Upper and Lower Weld 
Quality Settings   1000W   

   
      

   
      

. PLC I/O (Input/Output) 
Ports 

  

  
 

    
. Soft Start Overload 
Protection Circuitry 

      . Load Regulation Circuitry 

            

            

  2000W 3000W          2000W 3000W 
Power available in 400W, 1000W, 2000W and 3000W (higher power on demand)  

http://www.mpi-ultrasonics.com/
http://www.mpi-ultrasonics.com/
mailto:mpi@bluewin.ch
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Item 
 

Data base system 

         
 

WG-400 W 
 

WG-1000 W 
 

WG-2000 W 

       Power 
 

max. 400 W 
 

max. 1000 W 
 

max. 2000 W 

       Frequency 
 

20 kHz- 100kHz 

       Amplitude  constant and load-independent amplitude at the 
transducer                                                                                 
possible with:  analog voltage, RS 485 interface                                                                                                                                                                                                                                        

       Interfaces  . status LED's 

 . PLC-interfaces 

 . Remote support via RS485 

       Protected against  . overload 

 . short circuit 

 . over temperature 

       Connectors on the rear 
panel of the generator 

 . line-connector 
 . RF-connector (HV-BNC) 
 . interface-connector Canon 15 
 . RS485 

       Mains: 
 

216-240VAC 50÷60Hz 

       Current consumption 
 

dependent on the model max 7A 

       
Dimensions (mm) 

 

250 x 210 x 
80 mm 

 

270 x 250 x 
135 mm 

 

435 x 380 x 
100 mm 

       Weight 
 

4 kg  
 

6 kg 
 

10 kg  

       Standards 
 

CE-conformity 

       Application  welding, bonding 

 

ATTENTION:  A shielded control cable must always be used for the RS485-USB interface. 

We can produce customized Ultrasonic Power 
Supplies of any higher power on demand, 

customized for specific loads. 
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Ultrasonic World Message 
  

1. Our ultrasonic power supplies are compatible or easily modifiable to drive almost any 

piezoelectric ultrasonic transducer presently used/known in High Power Ultrasonics 
Industry, operating between 15 and 100 kHz (or wider) (of course, modifications in critical 
and demanding cases should be made in our labs).  The same generator can operate on 
any frequency between 15 and 100 KHz (digital software settings, easy frequency selection 
in any range, and easy frequency window selection in any range).  
 

2. We have the largest and modifiable frequency-window controls (almost any frequency 

interval, compared to 1 until 2 kHz from competition).  
 

3. We can replace almost any industrial ultrasonic power supply that is presently available 

from well known worldwide producers, including generators for metals welding, atomizing, 
ultrasonic sieving, cutting etc. (of course, not immediately, but still after a very short time 
after we get necessary information from a client).  

4. Our ultrasonic power supplies are using advantages of dynamic load power regulation 

between series and parallel resonance (capturing even wider frequency intervals). We can 
operate any piezoelectric, ultrasonic transducer in its resonant, fixed frequency regimes, in 
any numerically selected operating frequency interval, and in many forced, arbitrary 
frequency-modulated wideband regimes.  Our generators are much better in many aspects 
when compared to the well-known ultrasonic generators from others.  Our generators can 
be used on the same way as any other ultrasonic generator, and on many other unique 
ways.  All presently known industrial and manual control options are available (manual, LCD 
front panel settings and controls, analog, PLCé  Everything can be arranged as any other 
producer (or user) of ultrasonic generators is doing). 

5. We implement (safe operating) internal scanning procedure in order to select the optimal 

operating regime and settings for certain ultrasonic transducer. 
 

 6. If ultrasonic tool/sonotrode/load is operating in a very large temperature range (from ï 

300°C until +1000°C), resonant frequency of such system could change for several kHz. 
Our ultrasonic generators can make automatic frequency, amplitude and power tracking in 
such situations. 
 

7. If a user would make mechanical corrections on a sonotrode (for instance cutting blade 

sharpening), this will change resulting resonant frequency, but our generator can still track it 
in a much wider frequency range compared to any other ultrasonic generator from 
competitors. 
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8. Our Ultrasonic Power Supplies have smooth power and amplitude regulation. We are 

applying limitation of maximal load power, maximal transducer amplitude and maximal 
output voltage on piezoceramics. We are applying overheating, short-circuit, over-current 
and over-voltage protections.  
 

9. We can produce customized ultrasonic power supplies without power limitations (from 

100 W until 100 kW, operating until 100 kHz or higher).  
 

10. Our standard line of Ultrasonic Power Supplies is operating on European main supply 

voltage input, being tolerable to input voltages from 200 Vac until 240 Vac, 50/60 Hz. We 
can easily produce the same Power supplies for other input voltages (115 Vac 50/60 Hz). 
Internally, all of our standard Ultrasonic Power Supplies have stabilized, universal voltage 
SMPS for control and logic modules operating from 95 to 265 Vac. We can also (optionally) 
apply high power PFC input for customized Power Supplies. 
 

11. We have the largest number of settings regarding operating parameters and 

conditions controls, frequency modulations, forced and/or automatic resonance-regimes 
driving, applicable for all presently known Industrial Ultrasonics Applications (such as 
welding, cleaning, sonochemistry, materials processing, ultrasonically assisted metallurgy, 
bonding, sieving, cutting, machining, atomizing, driving multi-frequency & wideband 
transducers etc.). Nevertheless, it is good to know that the biggest challenge in operating 
different ultrasonic loads (and transducers) is related to the fact that all electrical 
adjustments and settings are completely related to properties of mechanical system we 
would like to drive. The same transducer (with different mechanical loading) can produce 
different output power at the same output voltage and frequency. In certain cases, it is 
necessary that the first-time modifications and settings be made in our labs. Systematically 
we are converging to design solutions for ultrasonic power supplies, which are close to 
universal, but there will always be a space when client will need our assistance. Until 
present, nobody is offering such options. In addition, we have internally adjustable 
compensating, inductive and capacitive components, adjustable voltage outputs etc.  
 

12. Our Ultrasonic Power Supplies have all kind of modern industrial control options 

(PLC, PC software controls, LabView, ModBus, USB, analog input controlsé). We can 
customize and introduce any other control option. Our ultrasonic generators can be 
controlled with:  
-any kind of PLC  
-analogue control signals from 0-10V  
-amplitude variable and discrete signals  
-on/off switching, error signals, etc 
-or with RS485 based communications (we are giving the communication protocol). 
 

13. Once after optimal settings are made (on certain of our ultrasonic power supplies, and 

for certain converter), there is almost no need to do anything more. Just use it on a usual 
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way as using any other modern ultrasonic generator, and control only basic parameters (like 
timing, amplitude, energy etc.). There is no more need to use Lab View software controls.  

14. No need for using computeré Generators can operate without externally connected 

computers (like any other generator from competitors). Of course, when somebody is using 
computer (to control our generators), this will be an excellent tool for learning, training, R&D, 
factory settingsé but not necessary.  Any other control can be used (available): We are 
presently using windows XP (or Windows 7, compatibility mode with XPé).  Computer is 
good mostly for internal factory operations before generator is sent to end usersé   

Literature (e-book): 

http://bookstore.mpi -ultrasonics.com/index.php?main_page=product_info&cPath=48&products_id=165  

http://bookstore.mpi-ultrasonics.com/index.php?main_page=product_info&cPath=48&products_id=165
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Load current and load voltage, Start-up, rising times until getting regulated and stable amplitudes 

 

 

 
 

 

 
 

 

 
 

Measured transient time intervals (presented here) are in the range of 2 ms, enabling very 

fast welding and pulse repetitive regimes.  Compare it with competition and you will see that 

we are for an order of magnitude faster. 
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INTRODUCTION 
 

Please read these operating instructions carefully and follow them before installing or 

commissioning your product.  Failure to observe these instructions can present a risk to 

life. 

Units may be operated by trained personnel only.  

Failure to comply with this will result in a loss of warranty rights. 

The device may only be operated and maintained by personnel who have read and 

understood this operating manual and are familiar with the applicable legal regulations 

for accident prevention and workplace safety. 

ASSEMBLY 
 

In addition, ambient temperatures of over 30°C should be avoided. 

Choose a suitable location that will protect the device from moisture, water, excessive sunlight 

and heat. 

ATTENTION:  Å Choose a location that will prevent steam or any other aggressive 

vapors from penetrating the device. 

Å Over a period of time, chemically contaminated ambient air can 

lead to the device being irreparably damaged. 

Power supply  

The ultrasonic generator draws its power (230 V / 50 / 60 Hz) via the connection cable. 

 

 

 

 

           It has an internal main fuse (10 AF). 

  

                        If you need to change the fuses, unscrew the top of the housing. 
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ATTENTION:  

Å For safety reasons, always disconnect the unit from the mains before changing 
fuses. 

Å Plug racks into earthed sockets only. 
Å Always replace blown fuses with new fuses of the same type. 
Å This should only be performed by qualified, skilled personnel. 

 

Connections on the back of the generator  

 

HF OUTPUT:  Output of the HF voltage (possible to have different high voltage 

connectors). 

 

 

 

RS485                               Fuse                               Main Supply Input 

 

ATTENTION:  

Å Use only cables specified by the manufacturer. 
Å Use only shielded transducer connection cables. 
Å Connect the shielding to the PE conductor on the generator side. 
Å Only use cables with sufficient cross-section. 
Å Minimum wires cross-section: 1.5 mm2. 
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Assignment of the 15-pole DSUB interface socket (RS485) 

 

PIN No. on DSUB SOCKET 

Interface X1 

Signal name Description 

1 +12 VOLT OUT 12 Volt for external use 

2 POUT Output 0 ï 10 Volt = Power output 0 ï 100 % 

3 P-EXT.-IN Input 0 ï 10 Volt for power control 

4 GND Shared reference point = Ground 

5/9 HF-DA-ERROR Relay root (shared) for ñHF-DAò and ñERRORò 

6 HF-DA Relay output ñHF-DAò 

7 ERROR Relay output ñERRORò 

8 A A signal of RS 485 interface 

9/5 HF-DA-ERROR Relay root (shared) for ñHF-DAò and ñERRORò 

10 B B signal of RS 485 interface 

11 <> Nominal Output for nominal value 

12 FAN-ON Monitoring output = 12 Volt when the fan is running 

13 FS-24 V Remote control input (with 12 ï 24 Volt) 

14 FS-GND Remote control input (to GND) 

15 GND Shared reference point = Ground 

 

ATTENTION:  A shielded control cable must always be used for the RS485 interface. 

-RS485 industrial interface is available on pin 8, 10. 
(We can give our Interface protocol to interested clients). 
-Otherwise generator could be controlled with on/off 12 to 24 volts signal on pins 13, 14. 
-Output power could be controlled by 0-10V on pins 3, 4. 
-All these features make our WELDING generator very flexible for controls by PLC, HMI or SCADA 
systems. 
-Our new digital WELDING generator could be set at any operating frequency in the range 15 to 100 kHz 
with accuracy of 0.03 Hz* (of course ultrasonic transducer and load should be able to operate in a 
desirable frequency rangeé). 
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Interface Description (RS485) 
 

1) Signal ñ+12 Volt Outò  DSUB PIN 1 

A voltage of 12 V is available at this output. This voltage can be loaded with max. 100 mA and 

can, for example, be used to output a voltage for the function ñHF-DAò and/or ñErrorò. 

This voltage can also be used to switch on the generator on the input ñFS-24 Vò. 

2) Signal ñPOUTò  DSUB PIN 2 

At this output a voltage proportional to the power output of between 0 and 10 V 

(= 0 % ï 100 % power output) is available. 

Reference point = ñGNDò. 

3) Signal ñP-EXT.-INò        DSUB PIN 3 

By connecting a voltage between 0 V and 10 V, the output of the generator can be set to operate 

between 0% and 100 % of its nominal amplitude or power.  To regulate the generator via an 

external 0-10V signal it is also necessary to connect such signal between pin 3 and pin 4 (pin 4 

is GND).  To allow to such external DC signal to drive the generator it is important to set, via 

LabView software, the ñAmplitudeò value to "0", when the input analog signal starts to have 

priority. 

Reference point = ñGNDò. 

4) Signal ñHF-DA ERRORò  DSUB PIN 5/9 

Shared in/output for the internal relays ñHF-DAò and ñERRORò (these PINs are connected 

internally). 

5) Signal ñHF-DAò         DSUB PIN 6 

If the ultrasonic generator has been switched on via of the signals ñFS-24 Vò, ñFS-GNDò and is 

producing HF voltage (i.e. there is no malfunction), an internal floating relay contact is closed. 

(between PIN 6 und PIN 5/9) 

The ñrootò of this relay contact leads through to a PIN 5/9 (these pins are connected internally) in 

the DSUB socket.  

A voltage connected to Pin 5/9 can be switched through (max. 24 VDC / 100 mA). 

Standard factory setting: Contact closed when the generator outputs HF voltage. 

6) Signal ñErrorò  DSUB PIN 7 
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This is the output of an internal relay (root to PIN 5/9). 

This relay reports generator malfunctions. This means that if the generator is switched on and, 

for some reason, the power output does not correspond to the set level, this relay is activated. 

 

Factory default settings:  Closed in the event of a malfunction. It is possible to change the 

polarity in the Settings menu under the heading I/O Polarities (ñError detectò). 

An external voltage connected to ñHF-DA-Errorò can, of course, also be switched through here 

(max. 24 VDC / 100 mA). 

7) Signal ñFAN-ONò         DSUB PIN 12 

At this output, there is a control voltage (12 Volt) for monitoring the fan function when the internal 

fan is running. 

8) Signal ñFS-24 Voltò        DSUB PIN 13 

Switching on the generator (Ultrasound On) by connecting a voltage between 15 ï 24 Volt 

between PIN 13 and GND (PIN 4/15). 

9) Signal ñFS-GNDò         DSUB PIN 14 

Switching on the generator (ultrasound ON) with a relay contact or switch by connecting 

PIN 14 on the DSUB socket to GND (PIN 4 /15). 

10) Signal ñ<> Nominalò        DSUB PIN 11 

Open Collector output: high signal if a window function is active and the generator is operated 

outside the window set; low signal if a window function is active and the generator is operated 

within the window set. 

11) Signal ñGNDò         DSUB PIN 4, 15 

The GND signal is available on multiple pins of the DSUB socket. 

It is the common reference point for all input and output signals. 

12) Relay WARNING                DSUB PIN 16  

This is the output of an internal relay (root to PIN 5/9). 

This relay reports generator malfunctions. This means that if the generator is switched on and,  

for some reason, the power output does not correspond to the set level, this relay is activated.   

Factory default settings:  Closed in the event of a malfunction: 
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-Overload 

-Occurred Some of Welding limits   

An external voltage connected to ñHF-DA-Errorò can, also be switched through here  

(max. 24 VDC / 100 mA).  

13) DSUB PIN 22,23,24,25  

Selecting internal programs with different settings: In th is manual -  there is an additional 

picture for 25 pin DSUB connector -  which is applicable only for 1000W generator with 

selecting switches for different transducers (for welding clients using number of 

transducers),  but the names and numbers of all other p ins are the same  as described  

above.  
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Important Comments:  
High power Welding generators have the ability to store more than one weld setup 
in memory so an operator can simply pick and recall a setup from 
memory.  Presently only 1000W welding generators  have such options (16 sets of 
different settings, for different converters - sonotrodes combinations can be 
memorized and later selected from memory).   Such settings can be selected with 
the switching - PCB on the back - side connector (inside of the generator box).  The 
same back- side connector with switching - PCB can also be installed on 2000/3000 W 
welding generators (on request), but still not on 400W, welding generators (not 
enough space; -  power board should be modified).  If somebody is interested to 
have such options on 2000/3000 welding generators, it is necessary to order 
customized, new generator, where an additional switching - circuit PCB will be 
installed (and this has certain price).  We are not proposing  to make such 
modifications on older  generators  that are sold without such option, and we are 
not selling additional interface boards and connectors in order to make such 
hardware updates (since this will be complicated for clients to implement).  
Presently, clients having older 2/3 kW generators (with out selectable memory 
options), can realize similar functionality (and much more complex and more 
flexible programing) trough RS485 communications.   
 
The current on the output 0 - 10V (pin 3/4) is 2mA.  
The current on the input   0- 24V (pin 13/14) is 4mA.  
 
To start the generator externally  -  Generator starts working when: connect pin1 to pin13 on the 

DSUB connector, or apply external voltage between pin13(+) and pin14(gnd). To stop the generator -  

disconnect these pins.   See the picture  below :  

 

The remote control input is toggle/toggle - see the picture below. 
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Protocol for serial port communications for Welding generators 
produced until the end of 2010 

 

Data format 115200 baud 8 bit no parity 2 stop bits 

RS485 100 ohm standard line 

Request for parameter  
%06f<cr> request for frequency 

%06d<cr> request for amplitude 

%06s<cr> request for span 

%06p<cr> request for phase 

%06t<cr> request for time 

%06k<cr> request for peak power 

%06e<cr> request for energy 

%06r<cr> request for time limit plus 

%06o<cr> request for time limit minus 

%06l<cr> request for peak power plus 

%06u<cr> request for peak power minus 

%06v<cr> request for energy limit plus 

%06w<cr> request for energy limit minus 

%06c<cr> request for output capacitor 

%06?<cr> request for parameters 

Answers 
#02fxxxxx<cr> answer for frequency scale 1Hz 

#02dxxxxx<cr> answer for amplitude scale 0.1% 

#02sxxxxx<cr> answer for span scale 1Hz 

#02pxxxxx<cr> answer for phase scale 5mV 

#02txxxxx<cr> answer for time scale 0.01s 

#02kxxxxx<cr> answer for peak power scale 1W  

#02exxxxx<cr> answer for energy scale 1Ws 

#02rxxxxx<cr> answer for time limit plus scale 0.01s 

#02oxxxxx<cr> answer for time limit minus scale 0.01s 

#02lxxxxx<cr> answer for peak power limit plus scale 1W  

#02uxxxxx<cr> answer for peak power limit minus scale 1W  

#02vxxxxx<cr> answer for energy limit plus scale 1Ws 

#02wxxxxx<cr> answer for energy limit minus scale 1Ws 

#02cxxxxx<cr> answer for output capacitor scale 1nF 

#02?aaapppfffffsvvvaaaeeeettttrrrr<cr> answer for parameters 

 -aaa - amplitude scale 0.1% 

 -ppp - phase scale 5mV 

 -fffff  - frequency scale 1Hz 

 -s status  

     0 - off 

     1 - on 

     2 - overheat 
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     3 - overcurent 

     5 - limit time 

     6 - limit peak power 

     7 - limit energy 

     8 - untested 

     9 - overload 

 

 -vvv actuator value of internal regulator scale 0.1% 

 -aaa power scale 1W 

 -eeee last weld energy scale 1Ws 

 -tttt  last weld time scale 0.01s 

 -rrrr  peak power scale 1W 

Settings 
#06fxxxxx<cr> set frequency scale 1Hz 

#06dxxxxx<cr> set amplitude scale 0.1% 

#06sxxxxx<cr> set span scale 1Hz 

#06pxxxxx<cr> set phase scale 5mV 

#06txxxxx<cr> set time scale 0.01s 

#06kxxxxx<cr> set peak power scale 1W  

#06exxxxx<cr> set energy scale 1Ws 

#06rxxxxx<cr> set time limit plus scale 0.01s 

#06oxxxxx<cr> set time limit minus scale 0.01s 

#06lxxxxx<cr> set peak power limit plus scale 1W  

#06uxxxxx<cr> set peak power limit minus scale 1W  

#06vxxxxx<cr> set energy limit plus scale 1Ws 

#06wxxxxx<cr> set energy limit minus scale 1Ws 

#06cxxxxx<cr> set output capacitor scale 1nF 

Answer for settings 

><cr> 

Remark -  <cr> ƛǎ !{/LL ŎƻŘŜ ŦƻǊ Ψ/ŀǊǊƛŀƎŜ ǊŜǘǳǊƴΩ ƘŜȄ ŎƻŘŜ лȄл5 ŘŜŎƛƳŀƭ мо 

Start generator 
@06start<cr>  

Answer for start 
ok><cr> 

Stop generator 

@06stop<cr> 

 

Answer for stop 
ok><cr> 

Write to eeprom memory 
@06wr<cr> 

Answer for write 
ok><cr> 
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Updated, Latest Protocol for serial port communications for new WELDING 

generators, which are produced and sold starting from February 2011 

 

Since latest ultrasonic power supplies (generators) have more complex and advanced software controls, 

it was necessary to introduce new command lines (blue color text in this document). 

 

Data format 115200 baud, 8 bit, no parity, 2 stop bits 

RS485 100 ohm standard line 

Request for parameter  

%06f<cr> request for frequency 

%06d<cr> request for amplitude 

%06s<cr> request for span 

%06p<cr> request for phase 

%06t<cr> request for time 

%06k<cr> request for peak power 

%06e<cr> request for energy 

%06r<cr> request for time limit plus 

%06o<cr> request for time limit minus 

%06l<cr> request for peak power plus 

%06u<cr> request for peak power minus 

%06v<cr> request for energy limit plus 

%06w<cr> request for energy limit minus 

%06c<cr> request for output capacitor 

%06S<cr> request for scanning range 

%06C<cr> request for current gain 

%06M<cr> request for startup mode 

%06H<cr> request for output choke  * 

%06T<cr> request for output voltage  * 

%06?<cr> request for parameters 

 

Answers 

#02fxxxxx<cr> answer for frequency scale 1Hz 

#02dxxxxx<cr> answer for amplitude scale 0.1% 

#02sxxxxx<cr> answer for span scale 1Hz 

#02pxxxxx<cr> answer for phase scale 5mV 

#02txxxxx<cr> answer for time scale 0.01s 

#02kxxxxx<cr> answer for peak power scale 1W  

#02exxxxx<cr> answer for energy scale 1Ws 

#02rxxxxx<cr> answer for time limit plus scale 0.01s 

#02oxxxxx<cr> answer for time limit minus scale 0.01s 

#02lxxxxx<cr> answer for peak power limit plus scale 1W  

#02uxxxxx<cr> answer for peak power limit minus scale 1W  

#02vxxxxx<cr> answer for energy limit plus scale 1Ws 

#02wxxxxx<cr> answer for energy limit minus scale 1Ws 

#02cxxxxx<cr> answer for output capacitor scale 1nF 

#02Sxxxxx<cr> answer for scanning range scale 1Hz 
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#02Cxxxxx<cr> answer for current gain scale 0.01% 

#02Mxxxxx<cr> answer for startup mode 0-normal 1-scan on save start 2-scan every time 3-hot start 

#02Hxxxxx<cr> answer for output choke 1 - 800µH 2-1000µH 3-1200µH  * 

#02Txxxxx<cr> answer for output voltage 1-low 2-midle 3-high  * 

#02?aaapppfffffsvvvaaaeeeettttrrrrnhhhm<cr> answer for parameters 

 -aaa - amplitude scale 0.1% 

 -ppp - phase scale 5mV 

 -fffff - frequency scale 1Hz 

 -s status  

     0 - off 

     1 - on 

     2 - overheat 

     3 - overcurrent 

     5 - limit time 

     6 - limit peak power 

     7 - limit energy 

     8 - untested 

     9 - overload 

 

 -vvv actuator value of internal regulator scale 0.1% 

 -aaa power scale 1W 

 -eeee last weld energy scale 1Ws 

 -tttt last weld time scale 0.01s 

 -rrrr peak power scale 1W 

 -n load number (only 1000W generators) 

 -hhh transducer current in relative units 

 -m  mode of operation 0 off state, 1 normal operation, 2 scanning 

  

Settings 

#06fxxxxx<cr> set frequency scale 1Hz 

#06dxxxxx<cr> set amplitude scale 0.1% 

#06sxxxxx<cr> set span scale 1Hz 

#06pxxxxx<cr> set phase scale 5mV 

#06txxxxx<cr> set time scale 0.01s 

#06kxxxxx<cr> set peak power scale 1W  

#06exxxxx<cr> set energy scale 1Ws 

#06rxxxxx<cr> set time limit plus scale 0.01s 

#06oxxxxx<cr> set time limit minus scale 0.01s 

#06lxxxxx<cr> set peak power limit plus scale 1W  

#06uxxxxx<cr> set peak power limit minus scale 1W  

#06vxxxxx<cr> set energy limit plus scale 1Ws 

#06wxxxxx<cr> set energy limit minus scale 1Ws 

#06cxxxxx<cr> set output capacitor scale 1nF 

%06Sxxxxx<cr> set scanning range scale 1Hz 

%06Cxxxxx<cr> set current gain 0.01% 

%06Mxxxxx<cr> set startup mode 

%06Hxxxxx<cr> set output choke  * 

%06Txxxxx<cr> set output voltage  * 
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Advanced current level controls and settings (for generators made in 2011 and later): 

Requests: 
%06A<cr> request for Advanced HF current level 
Answers: 
#02Axxxxx<cr> answer for Advanced HF current level 
Set values: 
%06Axxxxx<cr> set Advanced HF current level 

 

---------------------------------------------------------------------- 

 

 

*  Only for welding generators 2000W and 3000W 

 

Answer for settings 

><cr> 

 

Remark -  <cr> is ASCII code for óCarriage returnô hex code 0x0D decimal 13 

 

Start generator 

@06start<cr>  

Answer for start 

ok><cr> 

Stop generator 

@06stop<cr> 

 

Answer for stop 

ok><cr> 

Write to eeprom memory 

@06wr<cr> 

Answer for write 

ok><cr>  
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GENERATOR CONTROLS  
 

Operator elements and display on the front panel 

 

 

 

 LED-on:  Lights up 

when the device is being 

supplied with mains voltage      

correctly and the power 

switch is ON   

 

LED-error: Lights up in the event of an error 

  

 

             ON/OFF button: The generator is switching on and off by 

pressing this button. 

  

 

        Menu - Encoder / Select:  For setting and entering values 
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The LCD 

Amplitude  

Display shows the set value of output power and its 

performance on "A" bar.  From 0% to 100% of 

nominal generator power.  During initial testing of 

new sonotrodes, set the amplitude to some low 

value (example: 5% to 10%). 

 

Start Frequency  

Here encoder can be used to set the initial 

operating frequency (which is little bit higher than f-

p).  Here, the encoder can be used to adjust the 

starting frequency.  Start frequency f-start can be 

changed/adjusted also during the generator 

operation. The generator has an automatic 

ñfrequency tuningò inside the frequency capture 

range (see the explanation which follows).  The 

frequency capture range can be set by ñSpanò 

parameter from 0 to 1 kHz (below the start 

frequency, towards lower frequencies: f-capture = f-

start - Span).  The operating resonant frequency of 

ultrasonic system must be found in advance 

(before operating the system full-power), 

performing initial low power scan-testing with the 

generator Lab View software.  This frequency will 

be found somewhere below the frequency where 

scanned generator current is maximal, and where 

the scanned phase function is smoothly rising from 

its minimal value towards its maximum, when in the 

same time, the frequency is going towards lower 

frequencies).  The frequency area which is covered 

(by this type of regulation) depends on the device 

type (it is impedance-characteristic dependent: f-

capture = f-start - Span). 
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Welding process will stop after given Time 
interval (here 3.83 s).  There are no limits 
for operating Power and delivered Energy 
(because of zero settings).   

 
 

 

ñWelding by limiting the Peak power on the 

loadò.  Welding process will stop when 

Peak power is reached.  There are no limits 

for total operating Time and delivered 

Energy (because of zero settings).   

 

ñWelding by limited amount of Energyò 

which should be sent to a load.  Welding 

process will stop when given amount of 

Energy is delivered to a load (here 1208 

Ws).  There are no limits for total operating 

Time and operating Peak power (because 

of zero settings). 
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Time plus (=) maximal allowed operating time 
which can drive a load (here 7.52 s).  If real 
operating time would be for some reason 
higher than Time plus, generator will produce 
error message on the front panel of generator 
box and on the software user interface.  
 
 

 

Time minus (=) minimal allowed operating 
time which can drive a load (here 2.08 s).  If 
real, actual load operating time would be for 
some reason lower than Time minus, 
generator will produce error message on the 
front panel of generator box and on the 
software user interface.  

 

 

Peak power plus (=) maximal allowed Peak 
power which can drive a load (here 193 W).  If 
real, actual load Peak power would be for 
some reason higher than Peak power plus, 
generator will produce error message on the 
front panel of generator box and on the 
software user interface.  
 
 

 



23 

 

Peak power minus (=) minimal allowed Peak 
power which can drive a load (here 85 W).  If 
real, actual load Peak power would be for 
some reason lower than Peak power minus, 
generator will produce error message on the 
front panel of generator box and on the 
software user interface.  

 

 

The numeric operating-power value is not shown on the LCD, but on the menu "Amplitude", it is possible 
to see the selected value for amplitude (xxx %), and on the bottom of the same LCD it is the bar-graph 
showing instantaneous amplitude, like on an analog indicator.  The exact operating-power is visible on 
generator LabView software, and it is also accessible through RS485 communication.  

Energy plus (=) maximal allowed Energy 
which can drive a load (here 1651 Ws).  If real 
load Energy would be for some reason higher 
than Energy plus, generator will produce 
error message on the front panel of generator 
box and on the software user interface.  
 
 

 

Energy minus (=) minimal allowed Energy 
which can drive a load (here 866 Ws).  If real 
load Energy would be for some reason lower 
than Energy minus, generator will produce 
error message on the front panel of generator 
box and on the software user interface.  
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Memory  
After turning the encoder, the display returns to the 
start frequency, and all settings for all parameters 
are stored in memory.  Once a setting parameter 
(for example Fstart) is changed manually, using the 
front panel encoder (on LCD module), this can also 
be stored in the internal generator memory by the 
same LCD module: By selecting the "Memory 
write" menu, and then it is necessary to turn the 
encoder clockwise for one step; - The "Memory 
write" menu will disappear, and we will see the 
next menu "Fs" (meaning, memorizing is 
executed).  This way, new parameters are written 
in the internal memory of generator.  

Menu option "Address" which is located between 

"Energy-" and "Memory" via front panel encoder 

(LCD) is the address of the device in a network 

working solution (RS485 network). 

All devices, by default, are on the address ï 6 ï 

(factory settings).  This is the address where it is 

initially placed the communication with generator 

LabView software. 

 

 
When a PC (trough communication cable and RS485 interface) is connected to the generator, PC 

automatically starts regulating the generator with higher priority.  When a PC is disconnected, it is 

immediately possible to use regulations on the front panel of the generator. 

After all initial settings are made (using a PC and supplied Lab View software), Ultrasonic Generator can 

be activated, and it will start driving ultrasonic converter by pressing ON/OFF button (which is on the front 

panel).  Do not start the generator until all initial settings are verified and sett to safe (low power and low 

risk) positions.  

LCD symbols meaning:   TA, TR, OF, V, J 

All of these are not messages for the customer; only for service (factory) use.  

When the encoder is in the regime J it is changing the values of the selected parameter. 

Regime V  is changing the parameter.  

The default setting s are  stored in memory 6.  If we change the value of some of the 

parameters, and store in memory 7, what is the procedure?  We cannot make it if we follow 

the instructions from the manual. éThis is not an address in the memory, but it is an 

address of the device  when generator  is communicating with the computer through RS 485. 

It is not possible to set anything in memory 7. Only the present (last) settings could be 

saved in the memory. Attempt to do tis  will change the factory setting s.  
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Frequency-capture range = Span: 
This is the safe-operating, low-power frequency scanning of ultrasonic load (Ultrasonic converter + 

booster + sonotrode + etc.), where the scanning display would visualize the phase difference versus 

frequency between a load current and load voltage (red color curve), and input DC generator current 

(white color curve).  Such frequency scanning is realized using the Lab View software supplied with 

ultrasonic generator).  In order to make scanning, personal computer with installed Lab View software 

should be connected to ultrasonic generator trough RS485 interface.   

Initially (first safe-operating, low power frequency scanning) should be selected to cover only the expected 

operating frequency range of ultrasonic system. 

In here-described scanning, frequency is smoothly changing towards lower values, starting from f-start 

and finalizing scanning at the frequency which is equal to f-start ï Span.  Span is the frequency interval 

we select as a frequency-capture range (in Lab View Software).   

For instance, if ultrasonic system consists of: 20 kHz ultrasonic converter + 20 kHz booster + 20 kHz 

sonotrode (where not all of them are exactly tuned to operate on 20 kHz, or to have single operating 

frequency of 20 kHz), we know that we should expect the resulting, central operating frequency of such 

system to be somewhere close to 20 kHz, and consequently, we could select the scanning frequency 

range to be between 20 and 21 kHz (meaning f-start = 21 kHz, and Span = 1 kHz).  Of course, another 

relevant example could be to select such frequency scanning between 19.5 kHz and 20.5 kHz (meaning: 

f-start = 20.5 kHz, Span = 1 kHz).  Later (during scanning), the Lab View software will search and find 

real, average operating frequency somewhere inside of the area covered by scanning). 

When/where generator input DC current (during such scanning) is reaching certain relative maximum (at 

certain frequency), this is indicating that ultrasonic load is also consuming certain power, and/or increasing 

its oscillating activity.  This is the reason why we are taking such DC current maximum as the (upper) 

reference point for frequency scanning.  In reality, this is also related to impedance curve of ultrasonic 

system under testing, since empirically we know that central operating frequency of a stable operating 

regime of ultrasonic system (in WELDING regime, under wideband frequency sweeping) should be below 

the frequency when the input DC current is reaching its maximum.  This is also the reason to select an 

initial f-start just below the frequency where DC current is reaching maximum, and where the phase-

difference function has its minimum (with a tendency to grow towards lower frequencies).        

In the next step (next safe-operating frequency scanning) we should select new (shorter) value for Span to 

cover only the closest part of the phase-curve (red color), which is showing the part of phase-difference 

curve starting from certain minimal value until its first maximal value (below the frequency where input, DC 

generator current is maximal).  New f-start will be again at the point where the phase curve is minimal.   

This way, we will visualize mentioned part of the phase difference curve on a larger display, and we will be 

able to estimate the frequency which is in the middle of that frequency interval, and which is approximately 

equal: f-start ï 0.5(Span).  Later, real WELDING operating frequency regime (under automatic regulation 

found by internally implemented hardware and software) will find its average or central operating 

frequency (inside of the new Span interval) and we will be able to perform/set large frequency sweeping 

around that frequency (in both directions).  One of examples showing such experimental frequency Span 

determination of the most promising WELDING operating zone will be presented later. 
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MPI WELDING Generators Software 

This is National Instruments, Lab View based operating software for controlling and 

setting our ultrasonic generators.  In order to operate such software from a personal 

computer, it is necessary to install Lab View Run-Time and NI serial ports drivers (before 

using our ultrasonic generators software).  NI software can be downloaded from the web 

links listed below: 

Lab View Run-Time Engine 2009 SP1 - Windows 2000/7/7 64 bit/XP/Server 
2008 R2 (64-bit)/Vista/Vista x64/Server 2003 R2 (32-bit) - (32-bit Standard RTE) 
http://joule.ni.com/nidu/cds/view/p/id/1600/lang/en  
Standard download.  Find if there is more recent version. 
 
Additional install driver for serial ports: 
NI-VISA Run-Time Engine 4.6.2 - Windows 2000/7/7 64 bit/XP/Server 2008 x64/Vista/Vista 
x64/Server 2003  
http://joule.ni.com/nidu/cds/view/p/id/1606/lang/en 
Find if there is more recent version. 
 
The generator is communicating with Lab View software trough USB to RS485 adapter. Install the 
latest driver from here: http://www.ftdichip.com/FTDrivers.htm) 
 
Necessary software for our ultrasonic generators is also here: 
http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/  
and here: 
http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/  

Our ultrasonic generators can operate autonomously (without computer or anything else 

attached to the generator).  It is not necessary to use personal computer and Lab View software.  

Software is useful and necessary only for first time settings, factory settings, service and 

maintenance reasons, when ultrasonic load or converter/sonotrode/booster is changed, or in 

case of problems.  Software is also useful as the diagnostic, testing and educational tool to 

explore different potentially well-operating oscillating modes.  If ultrasonic generator is sold to 

somebody together with ultrasonic transducer/booster/sonotrodeé all necessary tuning and 

settings are already made before delivery, and client can operate such ultrasonic system without 

connecting it to a computer. 

Our older Lab View 8.5 based software for controlling ultrasonic generators is here:  

labview8_5 -software   

http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/labview8_5-software/ 

(http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/)  

http://joule.ni.com/nidu/cds/view/p/id/1600/lang/en
http://joule.ni.com/nidu/cds/view/p/id/1606/lang/en
http://www.ftdichip.com/FTDrivers.htm
http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/
http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/
http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/labview8_5-software
http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/labview8_5-software/
http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/
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To be able to use our Lab View based software for operating generators 

produced and sold in 2011 until 2013, please follow the following 

initial steps: 

Go here and download all necessary software files (MS Windows XP/7, 32/64 bits): 

http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-
welding-generators/welding_scan+current-limit-20_11_2012/ 
 
Comment:  Create WELDING (directory) box on a PC that will be used to control your 
WELDING generator.  Place inside of the WELDING box the following files: 
http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-
welding-generators/welding_scan+current-limit-20_11_2012/  
 

 

controls and regulation s of welding generators - latest.pdf   

 

Welding_scan.exe   

 

Welding_scan.ini   

 

Scan weldind.vi    

  Welding_scan.aliases    

 
Always download (from Internet) and install: 
-Latest NI Visa drivers - drivers for all PC ports. (http://www.ni.com/download/ni-visa-
5.4/4230/en/) 
-Latest FTDI - USB to RS485 converter drivers 
-Proper NI Runtime for windows 

http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/welding_scan+current-limit-20_11_2012/
http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/welding_scan+current-limit-20_11_2012/
http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/welding_scan+current-limit-20_11_2012/
http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/welding_scan+current-limit-20_11_2012/
http://mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/welding_scan/controls%20and%20regulations%20of%20welding%20generators-latest.pdf
http://mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/welding_scan+current-limit-20_11_2012/Welding_scan.exe
http://mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/welding_scan+current-limit-20_11_2012/Welding_scan.ini
http://mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/welding_scan+current-limit-20_11_2012/Scan%20weldind.vi
http://mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/welding_scan+current-limit-20_11_2012/Welding_scan.aliases
http://www.ni.com/download/ni-visa-5.4/4230/en/
http://www.ni.com/download/ni-visa-5.4/4230/en/
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Latest versions of generators (starting from October 2013) 

have two selectable operating regimes such as: Welding generators and Sonicator (or 

sonochemistry processors). 

      

See more about Sonicator operating regime at the end of this manual.  Both Welding and 
Sonicator operating regime cannot be activated in the same time (when one is active, the other 
is passive). 
 
To be able to use our Lab View based software for ñWelding+Sonicatorò generators, 

please follow the following initial steps: 

Install NI Runtime for Windows, version 2012-2014 

Go here and download all necessary software files (MS Windows XP/7, 32/64 bits): 

http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-

welding-generators/Welding+Sonicator/Sonicator%20weldind_04022015/  

Comment:  Create WELDING+Sonicator (directory) box on a PC that will be used to control your 

WELDING generator.  Place inside of the WELDING box the following files: 

 

controls and regulations of welding generators - latest.pdf    

 

Sonicator welding.vi    

 

soniweldicator.aliases  38 bytes  04 Feb 2015  

 

soniweldicator.exe  1.3 Mb  04 Feb 2015  

 

soniweldicator.ini  297 bytes  04 Feb 2015  

 
Always download (from Internet) and install: 
-Latest NI Visa drivers - drivers for all PC ports. (http://www.ni.com/download/ni-visa-
5.4/4230/en/) 
-Latest FTDI - USB to RS485 converter drivers 
-Proper NI Runtime for windows  

http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/Welding+Sonicator/Sonicator%20weldind_04022015/
http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/Welding+Sonicator/Sonicator%20weldind_04022015/
http://mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/welding_scan/controls%20and%20regulations%20of%20welding%20generators-latest.pdf
http://mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/Welding+Sonicator/Sonicator%20weldind_29102013/Sonicator%20welding.vi
http://mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/Welding+Sonicator/Sonicator%20weldind_04022015/soniweldicator.aliases
http://mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/Welding+Sonicator/Sonicator%20weldind_04022015/soniweldicator.exe
http://mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/Welding+Sonicator/Sonicator%20weldind_04022015/soniweldicator.ini
http://www.ni.com/download/ni-visa-5.4/4230/en/
http://www.ni.com/download/ni-visa-5.4/4230/en/
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1. Connect ultrasonic generator to a PC using the RS485-USB adapter (supplied with 

the WELDING generator; -see the picture below).  Switch ON the main switch of your 

WELDING ultrasonic generator (This is only a main supply power input; -for instance 

230 Vac, 50/60 Hz.  Ultrasonic output power is still not activated). PC will not connect 

to ultrasonic generator if generator is not powered by main supply input. 

 

  

2. Activate RS485-USB connection line between your WELDING generator and your 

PC: 

 

    

In the lower left corner of the software interface (First TAB) it is necessary to select a 
free/available COM port and press Rescan - this will activate the connection between 
the generator and a PC, and the green lamp ñConnectionò will start blinking (the blinking 
green light is always a sign, that there is established communication between generator 
and PC). 
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For better checking (regarding COM port selection) go to Control Panel (MS Windows XP) to 

verify which COM port is assigned to USB-RS485 adapter (see the picture below). 

 

 

 

When a PC (trough communication cable and RS485 interface) is connected to the generator, 

PC automatically starts regulating the generator with higher priority.  When a PC is 

disconnected, it is immediately possible to use regulations on the front panel of the generator 

(LCD + rotary encoder + small ON-OFF = start-stop button).  Of course, WELDING generators 

can also be externally controlled using a PLC, or analog controls. 

For safety reasons, when ultrasonic system is started first time, when (any or all of): ultrasonic 

load (transducer, booster, sonotrode é.) are unknown, or new, or replaced, set the Amplitude 

value to certain low value (for instance on 10%).  Then start low power testing and scanning in 

order to find the best operating frequency interval.   


