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QucsStudio is a free and powerful circuit simulator and can be used to simulate and optimize the matching network 
for the PTX100R/PTX105R.

This is the link http://dd6um.darc.de/QucsStudio/download.html to download the SW.

After the SW installation double click on the icon qucs.exe

Download the file corresponding to the device you are using, save it and open it.

PTX100R Simulation file.

PTX100R_Eval_1v4_SP.sch

PTX105R Simulation file.

PTX105R_Eval_1v0_SP.sch

http://dd6um.darc.de/QucsStudio/download.html

<QucsStudio Schematic 4.2.2>
<Properties>
View=230,-240,2086,890,0.871228,0,0
Grid=10,10,1
DataSet=*.dat
DataDisplay=*.dpl
OpenDisplay=1
showFrame=0
FrameText0=Titel
FrameText1=Gezeichnet von:
FrameText2=Datum:
FrameText3=Revision:
</Properties>
<Symbol>
</Symbol>
<Components>
GND * 1 560 100 0 0 0 2
R R4 5 560 160 15 -17 0 1 "R_in" 1 "26.85" 0 "0" 0 "0" 0 "26.85" 0 "european" 0 "SMD0603" 0
C C7 5 470 170 17 -26 0 1 "C_in" 1 "0" 0 "" 0 "neutral" 0 "SMD0603" 0
R R5 5 560 530 15 -10 0 1 "R_in" 1 "26.85" 0 "0" 0 "0" 0 "26.85" 0 "european" 0 "SMD0603" 0
C C8 5 480 530 13 -17 0 1 "C_in" 1 "0" 0 "" 0 "neutral" 0 "SMD0603" 0
GND * 1 560 580 0 0 0 0
C C1 5 500 240 -26 17 0 0 "CS_INT" 1 "0" 0 "" 0 "neutral" 0 "SMD0603" 0
C C2 5 490 460 -15 17 0 0 "CS_INT" 1 "0" 0 "" 0 "neutral" 0 "SMD0603" 0
GND * 1 780 550 0 0 0 0
GND * 1 780 150 0 0 0 2
C C21 5 780 180 17 -26 0 1 "Cp_se" 1 "0" 0 "" 0 "neutral" 0 "SMD0603" 0
C C20 5 780 520 17 -26 0 1 "Cp_se" 1 "0" 0 "" 0 "neutral" 0 "SMD0603" 0
C C3 5 700 240 -26 17 0 0 "Cs" 1 "0" 0 "" 0 "neutral" 0 "SMD0603" 0
C C4 5 700 460 -26 17 0 0 "Cs" 1 "0" 0 "" 0 "neutral" 0 "SMD0603" 0
GND * 1 890 560 0 0 0 0
GND * 1 890 140 0 0 0 2
R R13 5 890 170 15 -26 0 1 "Rp_se" 1 "26.85" 0 "0" 0 "0" 0 "26.85" 0 "european" 0 "SMD0603" 0
R R14 5 890 530 15 -39 0 1 "Rp_se" 1 "26.85" 0 "0" 0 "0" 0 "26.85" 0 "european" 0 "SMD0603" 0
C C9 5 780 350 17 -26 0 1 "Cp_diff" 1 "0" 0 "" 0 "neutral" 0 "SMD0603" 0
.SP SP1 1 290 -210 0 82 0 0 "lin" 1 "10 MHz" 1 "20 MHz" 1 "10001" 1 "no" 0 "1" 0 "2" 0 "none" 0
Eqn Eqn4 5 860 -180 0 8 0 0 "Cs=560e-12=" 1 "Cp_diff=3.3e-12=" 1 "Cp_se=120e-12=" 1 "yes" 0
Eqn Eqn1 5 1070 -183 0 8 0 0 "Z=yvalue(rtoz(S[1,1],50),Target_Freq)=" 1 "Zreal=real(Z)=" 0 "Zimag=imag(Z)=" 0 "Zgoalimag=Z_goal_I=" 0 "Zdeltaimag=abs(Zgoalimag-Zimag)=" 0 "Zgoalreal=Z_goal_R=" 0 "Zdeltareal=abs(Zgoalreal-Zreal)=" 0 "yes" 1
.Opt Opt1 4 1080 -90 -1 44 0 0 "SP1" 0 "2|200|1e-3|0.1|1|1" 0 "Var=Cp_se|yes|100e-12|1e-12|2000e-12|linear" 0 "Var=Cs|yes|100e-12|1e-12|2000e-12|linear" 0 "Goal=Zdeltareal|MIN|1|yes" 0 "Goal=Zdeltaimag|MIN|1|yes" 0
L L1 5 1240 350 8 -44 0 3 "L_ANT" 1 "0" 0 "" 0 "SELF-WE-PD3S" 0
R R11 5 1140 340 9 -36 0 1 "RP_ANT" 1 "26.85" 0 "0" 0 "0" 0 "26.85" 0 "european" 0 "SMD0603" 0
C C5 5 1040 350 4 -45 0 1 "CP_ANT" 1 "0" 0 "" 0 "neutral" 0 "SMD0603" 0
R R1 5 410 240 -20 16 0 0 "R_Driver" 1 "26.85" 0 "0" 0 "0" 0 "26.85" 0 "european" 0 "SMD0603" 0
R R2 5 410 460 -26 15 0 0 "R_Driver" 1 "26.85" 0 "0" 0 "0" 0 "26.85" 0 "european" 0 "SMD0603" 0
Pac P1 5 330 350 18 -26 0 0 "1" 1 "50 Ohm" 1 "0 dBm" 0 "1 GHz" 0 "26.85" 0 "SUBCLICK" 0
Eqn PTX100R_Drivers 1 460 -183 0 8 0 0 "CS_INT=630e-12=" 0 "R_Driver=0.5=" 0 "R_in=10e3=" 0 "C_in=5e-12=" 0 "yes" 0
Eqn Goal 1 860 -63 0 8 0 0 "Z_goal_R=7.2=" 1 "Z_goal_I=0=" 0 "Target_Freq=13.66e6=" 0 "yes" 0
Eqn Antenna_values 1 670 -183 0 8 0 0 "RS_ANT=0.305=" 1 "XS_ANT=53.04=" 1 "ANT_SR=77.7e6=" 1 "Rp_se=560=" 1 "L_ANT=XS_ANT/(2*pi*13.56e6)=" 0 "RP_ANT=(XS_ANT^2+RS_ANT^2)/RS_ANT=" 0 "CP_ANT=1/(L_ANT*4*(3.14^2)*(ANT_SR^2))=" 0 "Q_ANT=RP_ANT/(L_ANT*13.56e6*2*3.14)=" 0 "yes" 1
</Components>
<Wires>
560 190 560 200 "" 0 0 0 ""
560 100 560 130 "" 0 0 0 ""
470 130 560 130 "" 0 0 0 ""
470 130 470 140 "" 0 0 0 ""
470 200 560 200 "" 0 0 0 ""
560 560 560 570 "" 0 0 0 ""
480 570 560 570 "" 0 0 0 ""
480 560 480 570 "" 0 0 0 ""
480 500 560 500 "" 0 0 0 ""
560 570 560 580 "" 0 0 0 ""
560 200 560 240 "" 0 0 0 ""
560 460 560 500 "" 0 0 0 ""
530 240 560 240 "" 0 0 0 ""
520 460 560 460 "" 0 0 0 ""
560 460 670 460 "" 0 0 0 ""
560 240 670 240 "" 0 0 0 ""
780 210 780 240 "" 0 0 0 ""
780 460 780 490 "" 0 0 0 ""
730 460 780 460 "" 0 0 0 ""
730 240 780 240 "" 0 0 0 ""
780 240 890 240 "" 0 0 0 ""
890 200 890 240 "" 0 0 0 ""
780 460 890 460 "" 0 0 0 ""
890 460 890 500 "" 0 0 0 ""
780 240 780 320 "" 0 0 0 ""
780 380 780 460 "" 0 0 0 ""
1240 380 1240 460 "" 0 0 0 ""
1240 240 1240 320 "" 0 0 0 ""
1140 240 1240 240 "" 0 0 0 ""
1140 240 1140 310 "" 0 0 0 ""
1140 460 1240 460 "" 0 0 0 ""
1140 370 1140 460 "" 0 0 0 ""
890 460 1040 460 "" 0 0 0 ""
1040 460 1140 460 "" 0 0 0 ""
1040 380 1040 460 "" 0 0 0 ""
890 240 1040 240 "" 0 0 0 ""
1040 240 1140 240 "" 0 0 0 ""
1040 240 1040 320 "" 0 0 0 ""
440 460 460 460 "" 0 0 0 ""
440 240 470 240 "" 0 0 0 ""
330 460 380 460 "" 0 0 0 ""
330 380 330 460 "" 0 0 0 ""
330 240 380 240 "" 0 0 0 ""
330 240 330 320 "" 0 0 0 ""
</Wires>
<Diagrams>
<Tab 1461 -135 354 84 71 #c0c0c0 1 00 1 0 1 1 1 0 1 1 1 0 1 1 315 0 225 "" "" "">
	<"L_ANT" "" #0000ff 0 4 1 0 0 0 "">
	<"RP_ANT" "" #0000ff 0 3 1 0 0 0 "">
	<"ANT_SR" "" #0000ff 0 3 1 0 0 0 "">
	<"CP_ANT" "" #0000ff 0 3 1 0 0 0 "">
</Tab>
<Tab 1455 -29 516 80 71 #c0c0c0 1 00 1 0 1 1 1 0 1 1 1 0 1 1 315 0 225 "" "" "">
	<"Z" "" #0000ff 0 3 0 0 0 0 "">
	<"Zreal" "" #0000ff 0 3 1 0 0 0 "">
	<"Zimag" "" #0000ff 0 3 1 0 0 0 "">
	<"Cs.opt" "" #0000ff 0 3 1 0 0 0 "">
	<"Cp_se.opt" "" #0000ff 0 3 1 0 0 0 "">
</Tab>
<Smith 1446 603 574 574 31 #c0c0c0 1 00 1 0 1 1 1 0 4 1 1 0 4 1 315 0 225 "" "" "">
	<Legend 10 -100 0>
	<"S[1,1]" "" #ff0000 3 3 0 0 0 0 "">
	  <Mkr 1.356e+07 174 -233 5 0 0 0 1 50>
	  <Mkr 1.3665e+07 234 -383 4 0 0 0 1 50>
</Smith>
</Diagrams>
<Paintings>
Rectangle 650 30 330 580 #000000 2 1 #c0c0c0 1 0
Text 675 41 20 #0000ff 0 Antenna matching
Rectangle 1000 30 330 580 #000000 2 1 #c0c0c0 1 0
Text 1035 41 20 #0000ff 0 Antenna
Text 335 41 20 #0000ff 0 PTX_TX/RX_internal
Rectangle 310 30 320 580 #000000 2 1 #c0c0c0 1 0
</Paintings>
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<QucsStudio Schematic 4.2.2>
<Properties>
View=191,-239,2070,683,0.871228,485,0
Grid=10,10,1
DataSet=*.dat
DataDisplay=*.dpl
OpenDisplay=1
showFrame=0
FrameText0=Titel
FrameText1=Gezeichnet von:
FrameText2=Datum:
FrameText3=Revision:
</Properties>
<Symbol>
</Symbol>
<Components>
GND * 1 560 100 0 0 0 2
R R4 5 560 160 15 -17 0 1 "R_in" 1 "26.85" 0 "0" 0 "0" 0 "26.85" 0 "european" 0 "SMD0603" 0
C C7 5 470 170 17 -26 0 1 "C_in" 1 "0" 0 "" 0 "neutral" 0 "SMD0603" 0
R R5 5 560 530 15 -10 0 1 "R_in" 1 "26.85" 0 "0" 0 "0" 0 "26.85" 0 "european" 0 "SMD0603" 0
C C8 5 480 530 13 -17 0 1 "C_in" 1 "0" 0 "" 0 "neutral" 0 "SMD0603" 0
GND * 1 560 580 0 0 0 0
C C1 5 500 240 -26 17 0 0 "CS_INT" 1 "0" 0 "" 0 "neutral" 0 "SMD0603" 0
C C2 5 490 460 -15 17 0 0 "CS_INT" 1 "0" 0 "" 0 "neutral" 0 "SMD0603" 0
GND * 1 780 550 0 0 0 0
GND * 1 780 150 0 0 0 2
C C21 5 780 180 17 -26 0 1 "Cp_se" 1 "0" 0 "" 0 "neutral" 0 "SMD0603" 0
C C20 5 780 520 17 -26 0 1 "Cp_se" 1 "0" 0 "" 0 "neutral" 0 "SMD0603" 0
C C3 5 700 240 -26 17 0 0 "Cs" 1 "0" 0 "" 0 "neutral" 0 "SMD0603" 0
C C4 5 700 460 -26 17 0 0 "Cs" 1 "0" 0 "" 0 "neutral" 0 "SMD0603" 0
GND * 1 890 560 0 0 0 0
GND * 1 890 140 0 0 0 2
R R13 5 890 170 15 -26 0 1 "Rp_se" 1 "26.85" 0 "0" 0 "0" 0 "26.85" 0 "european" 0 "SMD0603" 0
R R14 5 890 530 15 -39 0 1 "Rp_se" 1 "26.85" 0 "0" 0 "0" 0 "26.85" 0 "european" 0 "SMD0603" 0
C C9 5 780 350 17 -26 0 1 "Cp_diff" 1 "0" 0 "" 0 "neutral" 0 "SMD0603" 0
.SP SP1 1 290 -210 0 82 0 0 "lin" 1 "10 MHz" 1 "20 MHz" 1 "10001" 1 "no" 0 "1" 0 "2" 0 "none" 0
Eqn Eqn1 5 1070 -183 0 8 0 0 "Z=yvalue(rtoz(S[1,1],50),Target_Freq)=" 1 "Zreal=real(Z)=" 0 "Zimag=imag(Z)=" 0 "Zgoalimag=Z_goal_I=" 0 "Zdeltaimag=abs(Zgoalimag-Zimag)=" 0 "Zgoalreal=Z_goal_R=" 0 "Zdeltareal=abs(Zgoalreal-Zreal)=" 0 "yes" 1
.Opt Opt1 5 1080 -90 -1 44 0 0 "SP1" 0 "2|200|1e-3|0.1|1|1" 0 "Var=Cp_se|yes|100e-12|1e-12|2000e-12|linear" 0 "Var=Cs|yes|100e-12|1e-12|2000e-12|linear" 0 "Goal=Zdeltareal|MIN|1|yes" 0 "Goal=Zdeltaimag|MIN|1|yes" 0
L L1 5 1240 350 8 -44 0 3 "L_ANT" 1 "0" 0 "" 0 "SELF-WE-PD3S" 0
R R11 5 1140 340 9 -36 0 1 "RP_ANT" 1 "26.85" 0 "0" 0 "0" 0 "26.85" 0 "european" 0 "SMD0603" 0
C C5 5 1040 350 4 -45 0 1 "CP_ANT" 1 "0" 0 "" 0 "neutral" 0 "SMD0603" 0
R R1 5 410 240 -20 16 0 0 "R_Driver" 1 "26.85" 0 "0" 0 "0" 0 "26.85" 0 "european" 0 "SMD0603" 0
R R2 5 410 460 -26 15 0 0 "R_Driver" 1 "26.85" 0 "0" 0 "0" 0 "26.85" 0 "european" 0 "SMD0603" 0
Pac P1 5 330 350 18 -26 0 0 "1" 1 "50 Ohm" 1 "0 dBm" 0 "1 GHz" 0 "26.85" 0 "SUBCLICK" 0
Eqn PTX105R_Drivers 1 460 -183 0 8 0 0 "CS_INT=630e-12=" 0 "R_Driver=0.5=" 0 "R_in=10e3=" 0 "C_in=5e-12=" 0 "yes" 0
Eqn Antenna_values 1 670 -183 0 8 0 0 "RS_ANT=0.305=" 1 "XS_ANT=53.04=" 1 "ANT_SR=77.7e6=" 1 "Rp_se=910=" 1 "L_ANT=XS_ANT/(2*pi*13.56e6)=" 0 "RP_ANT=(XS_ANT^2+RS_ANT^2)/RS_ANT=" 0 "CP_ANT=1/(L_ANT*4*(3.14^2)*(ANT_SR^2))=" 0 "Q_ANT=RP_ANT/(L_ANT*13.56e6*2*3.14)=" 0 "yes" 1
Eqn Eqn4 5 860 -180 0 8 0 0 "Cs=830e-12=" 1 "Cp_diff=0=" 1 "Cp_se=56e-12=" 1 "yes" 0
Eqn Goal 1 860 -63 0 8 0 0 "Z_goal_R=5=" 1 "Z_goal_I=0=" 0 "Target_Freq=13.56e6=" 0 "yes" 0
</Components>
<Wires>
560 190 560 200 "" 0 0 0 ""
560 100 560 130 "" 0 0 0 ""
470 130 560 130 "" 0 0 0 ""
470 130 470 140 "" 0 0 0 ""
470 200 560 200 "" 0 0 0 ""
560 560 560 570 "" 0 0 0 ""
480 570 560 570 "" 0 0 0 ""
480 560 480 570 "" 0 0 0 ""
480 500 560 500 "" 0 0 0 ""
560 570 560 580 "" 0 0 0 ""
560 200 560 240 "" 0 0 0 ""
560 460 560 500 "" 0 0 0 ""
530 240 560 240 "" 0 0 0 ""
520 460 560 460 "" 0 0 0 ""
560 460 670 460 "" 0 0 0 ""
560 240 670 240 "" 0 0 0 ""
780 210 780 240 "" 0 0 0 ""
780 460 780 490 "" 0 0 0 ""
730 460 780 460 "" 0 0 0 ""
730 240 780 240 "" 0 0 0 ""
780 240 890 240 "" 0 0 0 ""
890 200 890 240 "" 0 0 0 ""
780 460 890 460 "" 0 0 0 ""
890 460 890 500 "" 0 0 0 ""
780 240 780 320 "" 0 0 0 ""
780 380 780 460 "" 0 0 0 ""
1240 380 1240 460 "" 0 0 0 ""
1240 240 1240 320 "" 0 0 0 ""
1140 240 1240 240 "" 0 0 0 ""
1140 240 1140 310 "" 0 0 0 ""
1140 460 1240 460 "" 0 0 0 ""
1140 370 1140 460 "" 0 0 0 ""
890 460 1040 460 "" 0 0 0 ""
1040 460 1140 460 "" 0 0 0 ""
1040 380 1040 460 "" 0 0 0 ""
890 240 1040 240 "" 0 0 0 ""
1040 240 1140 240 "" 0 0 0 ""
1040 240 1040 320 "" 0 0 0 ""
440 460 460 460 "" 0 0 0 ""
440 240 470 240 "" 0 0 0 ""
330 460 380 460 "" 0 0 0 ""
330 380 330 460 "" 0 0 0 ""
330 240 380 240 "" 0 0 0 ""
330 240 330 320 "" 0 0 0 ""
</Wires>
<Diagrams>
<Tab 1461 -135 354 84 71 #c0c0c0 1 00 1 0 1 1 1 0 1 1 1 0 1 1 315 0 225 "" "" "">
	<"L_ANT" "" #0000ff 0 4 1 0 0 0 "">
	<"RP_ANT" "" #0000ff 0 3 1 0 0 0 "">
	<"ANT_SR" "" #0000ff 0 3 1 0 0 0 "">
	<"CP_ANT" "" #0000ff 0 3 1 0 0 0 "">
</Tab>
<Tab 1455 -29 516 80 71 #c0c0c0 1 00 1 0 1 1 1 0 1 1 1 0 1 1 315 0 225 "" "" "">
	<"Z" "" #0000ff 0 3 0 0 0 0 "">
	<"Zreal" "" #0000ff 0 3 1 0 0 0 "">
	<"Zimag" "" #0000ff 0 3 1 0 0 0 "">
	<"Cs.opt" "" #0000ff 0 3 1 0 0 0 "">
	<"Cp_se.opt" "" #0000ff 0 3 1 0 0 0 "">
</Tab>
<Smith 1446 603 574 574 31 #c0c0c0 1 00 1 0 1 1 1 0 4 1 1 0 4 1 315 0 225 "" "" "">
	<Legend 10 -100 0>
	<"S[1,1]" "" #ff0000 3 3 0 0 0 0 "">
	  <Mkr 1.356e+07 224 -343 5 0 0 0 1 50>
</Smith>
</Diagrams>
<Paintings>
Rectangle 650 30 330 580 #000000 2 1 #c0c0c0 1 0
Text 675 41 20 #0000ff 0 Antenna matching
Rectangle 1000 30 330 580 #000000 2 1 #c0c0c0 1 0
Text 1035 41 20 #0000ff 0 Antenna
Text 335 41 20 #0000ff 0 PTX_TX/RX_internal
Rectangle 310 30 320 580 #000000 2 1 #c0c0c0 1 0
</Paintings>
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Hit the button simulate and the result should be like in the picture below
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The simulation performed is an S-parameter simulation where the port is applied to the driver input. The driver 
resistance and the internal series capacitors are fixed the antenna electrical characteristics are measured as 
described in the PTX100R/105R antenna matching guidelines for IoT applications. In order to match the antenna, 
the serial and parallel capacitors (Cs, Cp) need to be tuned, and an Optimizer has been set to quickly find the 
correct values for the components. The optimized value is related to the desired matching impedance selected that 
is dependent on the system. The example proposed reflects the matching from the PTX100R, PTX105R, and the 
PTX130R Eval Board.

In the two tables is displayed info on the antenna matching impedance (Z) and the optimized values for Cp and Cs 
(Cp_opt Cs_opt).

https://panthronics.atlassian.net/wiki/spaces/APPS/pages/324272244
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The target matching impedance can be set by entering a value 
in the field Z_goal_R. The imaginary part and the target 
frequency can stay the same.

The equation containing the 
antenna electrical 
characteristics is the one filled with the value measured with a VNA, in this page 
PTX10xR Eval-Board antenna and matching an extract of the antenna of the Eval 
Board.

Every time new data is entered in this field a new simulation needs to be 
performed. The values for Cp and Cs simulated to represent a starting point for the 
matching network, a fine-tuning could be required in the real device. The q-factor 
measurement performed with the Config Tool can guide in the fine-tuning. An 

accurate antenna measurement will help to speed up the matching process.

https://panthronics.atlassian.net/wiki/spaces/APPS/pages/318341145/PTX10xR+Eval-Board+antenna+and+matching
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The material herein may not be reproduced, adapted, merged, translated, 
stored, or used without the prior written consent of the copyright owner. 
Devices sold by Panthronics AG are covered by the warranty and patent 
indemnification provisions appearing in its General Terms of Trade. 
Panthronics AG makes no warranty, express, statutory, implied, or by 
description regarding the information set forth herein. Panthronics AG 
reserves the right to change specifications and prices at any time and 
without notice. Therefore, prior to designing this product into a system, it is 
necessary to check with Panthronics AG for the most up to date information. 
Applications requiring extended temperature range, unusual environmental 
requirements, or high reliability applications, such as military, medical life-
support or life-sustaining equipment are not recommended. This product is 
provided by Panthronics AG “AS IS” and any express or implied warranties, 
including, but not limited to the implied warranties of merchantability and 
fitness for a particular purpose are disclaimed. Panthronics AG shall not be 
liable to recipient or any third party for any damages, including but not 
limited to personal injury, property damage, loss of profits, loss of use, 
interruption of business or indirect, special, incidental or consequential 
damages, of any kind, in connection with or arising out of the furnishing, 
performance or use of the technical data herein.
Legal Notice - Purchase of Panthronics ICs with MIFARE Classic® compatibility:

PTX100R IC offers modes to be compatible with MIFARE Classic® RFID tags, allowing to build MIFARE Classic® 
compatible reader systems. MIFARE® and MIFARE Classic® are trademarks of NXP B.V., High Tech Campus 60 
NL-5656 AG EINDHOVEN, NL. Purchase of Panthronics' MIFARE Classic® compatible products does not provide a 
license of any NXP rights, in particular does not provide the right to use MIFARE® or MIFARE Classic® as a trademark 
to brand such systems.

Copyright Panthronics AG, Sternäckerweg 16, 8041, Graz
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Headquarters

Panthronics AG
Sternaeckerweg 16
A-8041, GRAZ
AUSTRIA

office@panthronics.com

Phone: +43 316 269 259

www.panthronics.com
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http://www.panthronics.com/



