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Oral Session 1 
Chair: David Blackham, Agilent Technologies  
   
Cross-connected Waveguide Lines as Standards for Millimeter- and Submillimeter-wave      1
Vector Network Analyzers 
N. Ridler, M. Salter, NPL, Teddington, United Kingdom
  
New Calibration Solutions for Multi-Channel Probes using an Added Port for Thru       8
Measurements 
K. Jung1, M. F. Andrews2, 1Cascade Microtech Inc., Beaverton, United States, 2Microsemi Co., Bend, United States
  
High Resolution Wideband Calibration Procedure for RF Time-Domain Measurement of Non-     12
linear Devices 
K. El-Akhdar, S. Ahmed, T. Reveyrand, G. Neveux, D. Barataud, J. Nebus, University of Limoges, XLIM UMR 
n°7252, Limoges Cedex, France 
  
The Impact of Characteristic Impedance on Waveform Calibrations     16
D. F. Williams, J. Jargon, P. D. Hale, NIST, Boulder, United States 
 

Oral Session 2 
Chair: Mohamed Sayed, MMS  
   
Comparing Accuracy of Waveguide VNA Measurement Calibrated by TRL Calibration    20
Using Different Length of Line Standard in Terahertz Band
M. Horibe, R. Kishikawa, AIST, Tsukuba, Japan
  
Edge-Related Calibration and Measurement Characteristics in Pulsed Profile S-      27
parameter Analysis 
J. Martens, Anritsu, Morgan Hill, United States 
  
An Improved Electric Field Probe with Applications in High Efficiency PA Design and     31 
Diagnostics 
N. Dehghan, S. Cripps, A. Porch, J. Lees, Cardiff University, Cardiff, United Kingdom
  
Phase-Shifterless Phase-Noise Measurement of Microwave Oscillators Using High-Q      35
Cavity Frequency Discriminator 
H. Gheidi1, A. Banai2, 1University of California San Diego, La Jolla, United States, 2Sharif University of 
Technology, Tehran, Iran 
 
  



 

Oral Session 3 
Chair: Joe Gering, RFMD  
  
Filter-less Diplexer Enables Active Harmonic Load-pull at Ka Band      38
M. A. Casbon, P. J. Tasker, Cardiff University, Cardiff, United Kingdom
  
Next-Generation Comb Generators for Accurate Modulated Measurements      42
F. Verbeyst, M. Vanden Bossche, G. Pailloncy, National Instruments, Zaventem, Belgium
  
Linear Versus Nonlinear De-embedding: Experimental Investigation      46
A. Raffo1, V. Vadalà1, G. Avolio2, G. Bosi1, A. Nalli1, D. Schreurs2, G. Vannini1, 1University of Ferrara, Ferrara, 
Italy, 2Katholieke Universiteit Leuven, Leuven, Belgium
  
Synthesized Pulsed Bias for Device Characterization      51
A. Kumar Manjanna2, K. Buisman1, M. Spirito1, M. Marchetti2, M. Pelk1, L. C. de Vreede1, 1Delft University of Technology, 
Delft, Netherlands, 2Anteverta Microwave, Delft, Netherlands
 
 
Oral Session 4 
Chair:  Rusty Myers, Maury Microwave  
  
Test Port Cable Instability and VNA Measurement Errors          55
J. C. Liu, K. Wong, Agilent Technologies, Inc., Santa Rosa, United States
  
Figures of Uncertainty for Noise Measurements       63
M. Seelmann-Eggebert1, B. Baldischweiler1, B. Aja2, D. Bruch1, H. Massler1, 1Fraunhofer IAF, Freiburg, 
Germany, 2University of Cantabria, Santander, Spain
  
Technology for Calibrating Vector Signal Analyzer in aspect of FSK Demodulation Error     67
Z. Feng1, Z. Rui2, S. Jing-lu2, S. Dan1, S. Yuan-mao1, G. You-gang1, Y. Yan3, 1Beijing University of Posts and 
Telecommunications, Beijing, China, 2Telecommunication Metrology Center of Ministry of Industry and Information 
Technology , Beijing, China, 3GuiZhou LuJun YuBeiYi BuBingShi, GuiYang, China
 
  



Interactive Forum 
Chair:  Thomas (Mitch) Wallis, NIST  
   
Improvement on Technology using CW Combination to Calibrate Vector Signal Analyzer     78
Z. Rui1, Z. Feng1, S. Jing-lu1, S. Dan2, S. Yuan-mao2, G. You-gang2, W. Gan1, 1Telecommunication Metrology Center of 
Ministry of Industry and Information Technology, Beijing, China, 2Beijing University of Posts and Telecommunications, 
Beijing, China 
  
Load Pull Verification of a Novel Class B/J Design Tool: Second Harmonic Clipping Contours    85
T. Canning, P. Tasker, S. Cripps, Cardiff University, Cardiff, United Kingdom
  
Experiment Design for Quick Statistical FET Large Signal Model Extraction     88
I. Angelov1, M. Ferndahl1, M. Gavell1, G. Avolio2, D. Schreurs2, 1Chalmers University, Goteborg, Sweden, 2KU Leuven, 
Leuven, Belgium 
  
Study of Self-Heating in GaAs pHEMTs using Pulsed I-V Analysis   93
B. K. Schwitter1, S. A. Albahrani1, A. E. Parker1, L. P. Dunleavy2, M. C. Heimlich1, 1Macquarie University, North Ryde, 
Australia,2Modelithics, Inc., Tampa, United States, 3University of South Florida, Tampa, United States 
  
A Practical Distance Measurement Improvement Technique for a SFCW-based Health      99
Monitoring Radar 
M. Mercuri1, P. Soh1, D. Schreurs1, P. Leroux2, 1KU Leuven, Heverlee (Leuven), Belgium, 2Thomas More Kempen, Geel, 
Belgium 
  
Under-Sampled Measurement Technique for Hybrid-Filter-Bank Characterization in Real-Time    103 
Applications 
J. P. Magalhães2, D. Ribeiro2, J. M. Vieira1, R. Gómez-García3, N. B. Carvalho2, 1Universidade de Aveiro, Aveiro, 
Portugal,2Universidade de Aveiro / Instituto de Telecomunicações, Aveiro, Portugal, 3University of Alcalá, Alacalá de 
Henares, Spain 
  
Spacial Vector Measurement Based on Six-Port Concept    107
V. Adler, K. Hoffmann, Czech Technical University in Prague , Prague 6, Czech Republic
  
Calibration for Noise Parameters Measurement with a VNA and without a Hot Noise Source    110
D. Pasquet1, Z. Huang2, C. Qiu2, D. Lesenechal1, P. Descamps1, 1LaMIPS, Caen, France, 2ENSEA, Cergy, France
  
Uncertainties in Complex Permittivity Extraction from Coplanar Waveguide Scattering-    113
Parameter Data 
U. Arz1, D. F. Williams2,  1PTB, Braunschweig, Germany,  2NIST, Boulder, United States
  
Microwave Interferometric Method for Metal Sheet Thickness Measurement      119
K. Hoffmann, Z. Skvor, Czech Technical University in Prague , Prague 6, Czech Republic
  
Using a Fiber Optic Link to Extend Network Analysis Measurement for Spatially Dispersed      122
Components 
L. Hausman, L. Oliva, MITEQ, Inc., Hauppauge, United States



  
Efficient Noise Extraction Algorithm and Wideband Noise Measurement System from 0.3 GHz to 
67 GHz        125
H. V. Nguyen, N. Misljenovic, B. Hosein, Focus Microwaves Inc., Dollard-des-Ormeaux, Canada 
  
2D Multisine Mapping for Robust 2 Band PA Modeling and 2D Predistorter Extraction      127
P. Roblin1, N. Naraharisetti1, C. Quindroit1, S. Gheitanchi2, V. Mauer2, M. Fitton3, 1Ohio State University, Columbus, United 
States,2Altera Europe Limited, High Wycombe, United Kingdom, 3Altera, San Jose, United States 
 
The Effects of Power Amplifier Nonlinearities and CFR on 64QAM HSDPA Waveforms    130
R. N. Braithwaite, Powerwave Technologies, Santa Ana, United States
  
An Automated System for Testing an Avionics Radio      133
T. O. Shafer, Spectralux Corporation, Redmond, United States
  
Intermodulation Distortion of Actuated MEMS Capacitive Switches      138
X. Luo1, Y. Ning1, D. Molinero1, C. Palego1, J. C. Hwang1, C. L. Goldsmith2, 1Lehigh University, Bethlehem, United 
States,2MEMtronics Corporation, Richardson, United States
  
Residual Errors in Coplanar On-Chip 1-Port Calibration Caused by Standard Deviations        141
S. Berndt1, T. Mrosk1, F. Lenk1, R. Doerner2, 1Hochschule Lausitz (FH), Senftenberg, Germany, 2Ferdinand-Braun-Institut, 
Berlin, Germany 
  
Operation and Calibration of VNA-based Large Signal RF I-V Waveform Measurements System    144
without using a Harmonic Phase Reference Standard
A. S. Aldoumani1, P. J. Tasker1, R. S. Saini2, T. Williams2, J. Lees 1, J. W. Bell 1, 1Cardiff University, Cardiff, United 
Kingdom, 2Mesuro Limited, Pen coed, United Kingdom
  
A Novel Active Load-pull System with Multi-Band Capabilities     148
S. Gustafsson, M. Thorsell, C. Fager, Chalmers University of Technology, Gothenburg, Sweden 
  
Measurement Uncertainties due to Non-Ideal Calibration Standards for Unknown Thru      152
Calibration 
F. Lenk1, R. Doerner2, P. Kurpas2, A. Rumiantsev3, 1Hochschule Lausitz (FH), Senftenberg, Germany, 2Ferdinand-Braun-
Institut, Leibniz-Institut für Höchstfrequenztechnik, Berlin, Germany, 3Brandenburg University of Technology Cottbus, 
Cottbus, Germany 
  
On-Wafer Multi-Port Circuits Charaterization Technique with a Two-Port VNA     156
S. Quintanel1, D. Pasquet2, E. Bourdel1, C. Duperrier1, D. Lesenechal2, T. Dinh2, P. Descamps2, 1ENSEA, Cergy, 
France, 2LaMIPS, Caen, France 
  
Using Lines of Arbitrary Impedance as Standards on the TRL Calibration Technique     160 
J. Reynoso-Hernández1, M. A. Pulido-Gaytán1, A. Zárate-de Landa1, J. E. Zúniga-Juárez1, J. R. Monjardín-López1, A. 
García-Osorio2, D. Orozco-Navarro2, J. R. Loo-Yau2, M. D. Maya-Sanchez1, 1CICESE, Ensenada, Mexico, 2CINVESTAV 
Guadalajara, Zapopan, Mexico 
  
 



Development and Traceable Measurements of 0.800 mm Coaxial Airline: Broadband Standard to     164
145 GHz 
T. Roberts, Y. Lee, J. Martens, B. Oldfield, Anritsu, Morgan Hill, United States
  
Removal of Measurement Artifacts Present in High-Power RF Transistor Loadpull Test-Fixtures    168
T. A. Barbieri, P. H. Aaen, B. Noori, Freescale Semiconductor, Tempe, United States
  
Thermoelectric Reference Standards and a Measurement System for Microcalorimeters     173
J. Kwon, T. Kang, D. Lee, N. Kang, Korea Research Institute of Standards and Science (KRISS), Daejeon, Republic of 
Korea 
 

IMS/ARFTG SESSION TH2D: Measurements Supporting Active Device Modeling 
Chair: Nuno Borges Carvalho, Universidade de Aveiro 
Co-Chair: John T. Barr, Agilent Technologies 
 
Non-Intrusive Characterization of Active Device Interactions in High-Efficiency Power Amplifiers   N/A
R. Hou1, M. Spirito1, J. Gajadharsing2, L. C. de Vreede1, 1Delft University of Technology, Delft, Netherlands, 2NXP 
Semiconductors, Nijmegen, Netherlands 
 
Synchronous Frequency Domain Measurements for the Extraction of X-parameters in Digital to   N/A
Analog Transmitters  
D. C. Ribeiro, P. M. Cruz, N. B. Carvalho, Instituto de Telecomunicacoes (IT), Aveiro, Portugal 
 
A Precision Millimeter-Wave Modulated-Signal Source   N/A
K. A. Remley, P. D. Hale, D. F. Williams, C. Wang, National Institute of Standards and Technology (NIST), Boulder, United 
States 
 
Extremely Low-Frequency Measurements Using an Active Bias Tee    N/A  
A. Nalli1, A. Raffo1, G. Avolio2, V. Vadalà1, G. Bosi1, D. M. Schreurs2, G. Vannini1, 1University of Ferrara, Ferrara, Italy, 2KU 
Leuven, Leuven, Belgium 
 

IMS/ARFTG SESSION TH3D: Innovative Measurements Across the Spectrum (RF 
to THz) 
Chair: David Blackham, Agilent Technologies 
Co-Chair: Michael Janezic, National Institute of Standards and Technology (NIST) 
 
Space-Resolved Measurement and 2D-Mapping of Material Parameters Using Multi-Angle    N/A
Reflection Ellipsometry in W-Band 
A. Cenanovic, L. P. Schmidt, University of Erlangen-Nuremberg, Erlangen, Germany 
 
Accurate Permittivity Measurements with a Coaxial Resonator Independently of Coupling Level    N/A
B. Garcia-Banos, A. J. Canos, J. M. Catala-Civera, P. J. Plaza-Gonzalez, Polytechnic University of Valencia, Valencia, Spain 
 
Terahertz 7-port Reflectometer for S-parameter Measurements    N/A
J. Yao, M. C. Wah, A*STAR, Singapore, Singapore 
 
Dual Tone Approach for Unambiguous Six-Port Based Interferometric Distance Measurements    N/A
S. Lindner, G. Vinci, F. Barbon, S. Mann, R. Weigel, A. Koelpin, University of Erlangen-Nuremberg, Erlangen, Germany 




