et

IEEE TRANSACTIONS ON
MICROWAVE THEORY
AND TECHNIQUES

A PUBLICATION OF THE IEEE MICROWAVE THEORY AND TECHNIQUES SOCIETY

®

SEPTEMBER 2014 VOLUME 62 NUMBER 9 IETMAB (ISSN 0018-9480)

Mini-Special Issue on 2013 IEEE MTT-S International Microwave Workshop Series on RF and Wireless Technologies

for Biomedical and Healthcare Applications (IMWS-Bio)

Gt Botralk oo s S0 e o iiions Srawbrorte e s s KBS el OIS o Sk M 8 R e By () e X. Chen and J.-C. Chiao 1825
MINI-SPECIAL ISSUE PAPERS
Microwave System to Detect Traumatic Brain Injuries Using Compact Unidirectional Antenna and Wideband Transceiver With
WenificationontREalistictbeadiPhantomi 5 it ool e A. T Mobashsher, A. M. Abbosh, and Y. Wang 1826
High Dynamic-Range Motion Imaging Based on Linearized Doppler Radar Sensor ...............ooieiiiieiiiiiiiiii i
.......................................................................... 0. Lv, D. Ye, S. Qiao, Y. Salamin, J. Huangfu, C. Li, and L. Ran 1837
Noise and Sensitivity of Harmonic Radar Architecture for Remote Sensing and Detection of Vital Signs ................................
....................................................................................... L. Chioukh, H. Boutayeb, D. Deslandes, and K. Wu 1847
A Reference-Less Injection-Locked Clock-Recovery Scheme for Multilevel-Signaling-Based Wideband BCC Receivers ..............
............................................ V. V. Kulkarni, J. Lee, J. Zhou, C. K. Ho, J. H. Cheong, W.-D. Toh, P. Li, X. Liu, and M. Je 1856
High Bandwidth Efficiency and Low Power Consumption Walsh Code Implementation Methods for Body Channel Communication ...
..................................................................... C. K. Ho, J. H. Cheong, J. Lee, V. Kulkarni, P. Li, X. Liu, and M. Je 1867
A Fully Integrated Low-Power High-Coexistence 2.4-GHz ZigBee Transceiver for Biomedical and Healthcare Applications ..........
......................................................................................................................................... JL Gl
J.-H. Kim, C. 8. Kim, C. Park, J. Park, H. Park, H. Lee, S.-J. Lee, Y.-H. Jang, M. Koo, J.-M. Gil, K. Han, Y. W. Kwon, and I. Song 1879
Converting a Wireless Biotelemetry System to an Implantable System Through Antenna Redesign .....................oooooii...
..................................................................................... M. S. Islam, K. P. Esselle, D. Bull, and P. M. Pilowsky 1890
RE-Activated Standing Surface Acoustic Wave for On-Chip Particle Manipulation .............cccoieiiiiiiiiiiiiiieiiiiiiiineeannnnnn.
.......................................................................... J. Guo, J. L. W. Li, Y. Chen, L. Y. Yeo, J. R. Friend, and Y. Kang 1898
BreadbandiBlccincal DetectioniofidndividualiBiologicali@ellse it . i orn T i i e i e s e e
................ Y. Ning, C. Multari, X. Luo, C. Palego, X. Cheng, J. C. M. Hwang, A. Denzi, C. Merla, F. Apollonio, and M. Liberti 1905

(Contents Continued on Back Cover)

<©IEEE



IEEE TRANSACTIONS ON

MICROWAVE THEORY
AND TECHNIQUES

A PUBLICATION OF THE IEEE MICROWAVE THEORY AND TECHNIQUES SOCIETY

NN,

SEPTEMBER 2014 VOLUME 62 NUMBER 9 IETMAB (ISSN 0018-9480)

Mini-Special Issue on 2013 IEEE MTT-S International Microwave Workshop Series on RF and Wireless Technologies

for Biomedical and Healthcare Applications (IMWS-Bio)

Guest Editorial .. .. ..o o X. Chen and J.-C. Chiao

1825

MINI-SPECIAL ISSUE PAPERS

Microwave System to Detect Traumatic Brain Injuries Using Compact Unidirectional Antenna and Wideband Transceiver With
Verification on Realistic Head Phantom .......... ... ... .. A. T Mobashsher, A. M. Abbosh, and Y. Wang
High Dynamic-Range Motion Imaging Based on Linearized Doppler Radar Sensor ...t
.......................................................................... Q. Lv, D. Ye, S. Qiao, Y. Salamin, J. Huangfu, C. Li, and L. Ran
Noise and Sensitivity of Harmonic Radar Architecture for Remote Sensing and Detection of Vital Signs ...t
....................................................................................... L. Chioukh, H. Boutayeb, D. Deslandes, and K. Wu
A Reference-Less Injection-Locked Clock-Recovery Scheme for Multilevel-Signaling-Based Wideband BCC Receivers ..............
............................................ V. V. Kulkarni, J. Lee, J. Zhou, C. K. Ho, J. H. Cheong, W.-D. Toh, P. Li, X. Liu, and M. Je
High Bandwidth Efficiency and Low Power Consumption Walsh Code Implementation Methods for Body Channel Communication ...
..................................................................... C.K Ho, J. H Cheong, J. Lee, V. Kulkarni, P. Li, X. Liu, and M. Je
A Fully Integrated Low-Power High-Coexistence 2.4-GHz ZigBee Transceiver for Biomedical and Healthcare Applications ..........
......................................................................................................................................... J. Gil,
J-H. Kim, C. S. Kim, C. Park, J. Park, H. Park, H. Lee, S.-J. Lee, Y.-H. Jang, M. Koo, J.-M. Gil, K. Han, Y. W. Kwon, and I. Song
Converting a Wireless Biotelemetry System to an Implantable System Through Antenna Redesign ...t
.................................................................................... M. S. Islam, K. P. Esselle, D. Bull, and P. M. Pilowsky
RF-Activated Standing Surface Acoustic Wave for On-Chip Particle Manipulation ...
.......................................................................... J. Guo, J. L. W. Li, Y. Chen, L. Y. Yeo, J. R. Friend, and Y. Kang
Broadband Electrical Detection of Individual Biological Cells ... . ... e
................ Y. Ning, C. Multari, X. Luo, C. Palego, X. Cheng, J. C. M. Hwang, A. Denzi, C. Merla, F. Apollonio, and M. Liberti

1826

1837

1847

1856

1867

1879

1890

1898

1905

(Contents Continued on Back Cover)

< IEEE



(Contents Continued from Front Cover)

REGULAR PAPERS

EM Theory and Analysis Techniques

An FDTD Model of @ Thin Dispersive Layer ... .. ..ottt sttt et e e B. Salski 1912
Fractional Derivative Based FDTD Modeling of Transient Wave Propagation in Havriliak-Negami Media .............................
......................................................................................................... L. Mescia, P. Bia, and D. Caratelli 1920
An FFT-Accelerated Integral-Equation Solver for Analyzing Scattering in Rectangular Cavities ............ K. Yang and A. E. Yilmaz 1930
Microstrip-Ridge Gap Waveguide—Study of Losses, Bends, and Transitionto WR-15 ...
........................................................................................ H. Raza, J. Yang, P.-S. Kildal, and E. Alfonso Alos 1943
Maximum Crosstalk Estimation in Lossless and Homogeneous Transmission Lines ................. M. S. Halligan and D. G. Beetner 1953
The Synthesis of Wide- and Multi-Bandgap Electromagnetic Surfaces With Finite Size and Nonuniform Capacitive Loading .........
........................................................... S. H. Martin, I. Martinez, J. P. Turpin, D. H. Werner, E. Lier, and M. G. Bray 1962
Devices and Modeling
Substrate-Induced Noise Model and Parameter Extraction for High-Frequency Noise Modeling of Sub-Micron MOSFETs ............
................................................................................... S. N. Ong, K. S. Yeo, K. W. J. Chew, and L. H. K. Chan 1973
Model-Based Nonlinear Embedding for Power-Amplifier Design .............coiiiniiiiiiiin s, H. Jang, P. Roblin, and Z. Xie 1986
Passive Circuits
Tunable Bandpass Filter With Two Adjustable Transmission Poles and Compensable Coupling ...
........................................................................................................ X Luo, S. Sun, and R. B. Staszewski 2003
Design of Microstrip Lossy Filters for Receivers in Satellite Transponders ...
............................................................... A. Basti, A. Périgaud, S. Bila, S. Verdeyme, L. Estagerie, and H. Leblond 2014
Analysis of Magnetically Coupled All-Pass Network for Phase-Shifter Design ...t H.-Y LiandJ.-S. Fu 2025
Hybrid and Monolithic RF Integrated Circuits
Extension of High-Efficiency Range of Doherty Amplifier by Using Complex Combining Load .... X. H. Fang and K.-K. M. Cheng 2038
A Fast Settling Phase Modulator for Outphasing Transmitters in 65-nm CMOS ......................... G. Yahalom and J. L. Dawson 2048
A Transformer-Based Dual-Coupled Triple-Mode CMOS LC-VCO .........cccovvviiiinnn.. X. Yu, A. El-Gouhary, and N. M. Neihart 2059
A 2.5-GHz Receiver Front-End With Q-Boosted Post-LNA N -Path Filtering in 40-nm CMOS ...,
.......................................... K. B. Ostman, M. Englund, O. Viitala, M. Kaltiokallio, K. Stadius, K. Koli, and J. Ryynanen 2071
A Wideband Merged CMOS Active Mixer Exploiting Noise Cancellation and Linearity Enhancement ...........................oo..
.............................................................................................................. B. Guo, H. Wang, and G. Yang 2084
Tunable CMOS Integrated Duplexer With Antenna Impedance Tracking and High Isolation in the Transmit and Receive Bands ......
.......................................................................................... S. H. Abdelhalem, P S. Gudem, and L. E. Larson 2092
A Low-Power Low-Cost 45-GHz OOK Transceiver System in 90-nm CMOS for Multi-Gb/s Transmission .............cccoooieeennn.
................................................................ F Zhu, W. Hong, W.-F. Liang, J.-X. Chen, X. Jiang, P.-P. Yan, and K. Wu 2105
A 50-100-GHz Highly Integrated Octave-Bandwidth Transmitter and Receiver Chipset in 0.35-um SiGe Technology .................
.............................................................................. 1. Nasr, H. Knapp, K. Aufinger, R. Weigel, and D. Kissinger 2118
Instrumentation and Measurement Techniques
A Method to Determine LRRM Calibration Standards in Measurement Configurations Affected by Leakage ...........................
................................................................................................................ K. Dahlberg and K. Silvonen 2132
Determination of Complex Permittivities of Layered Materials Using Waveguide Measurements ...............cccoviiiiiiiiiiiinaann.
.............................................................................. M. S. B. A. Karim, Y. Konishi, K. Harafuji, and T. Kitazawa 2140
Dielectric Characterization by Microwave Cavity Perturbation Corrected for Nonuniform Fields ...
.................................... N. D. Orloff, J. Obrzut, C. J. Long, T. Lam, P. Kabos, D. R. Novotny, J. C. Booth, and J. A. Liddle 2149
Wireless Sensing of Complex Dielectric Permittivity of Liquids Based onthe RFID ... ...
..................... H. Lobato-Morales, A. Corona-Chavez, J. L. Olvera-Cervantes, R. A. Chavez-Pérez, and J. L. Medina-Monroy 2160
Single- and Dual-Port 50-100-GHz Integrated Vector Network Analyzers With On-Chip Dielectric Sensors ..............ccoviei.n.
................................................................. L Nasr, J. Nehring, K. Aufinger, . Fischer, R. Weigel, and D. Kissinger 2168
RF Systems and Applications
Tri-Mode Heterogeneous Integrated Beam-Switching/Van Atta/Phase-Conjugating Array Using Synthesized Transmission Lines ....
....................................................................................................... C.-H. Lai, C.-Y. Shiau, and T.-G. Ma 2180
Cooperative Indoor Localization Using 24-GHz CMOS Radar TransCeiVers .............eoeiiuitee ittt aieenes
............................................. R. Ebelt, A. Hamidian, D. Shmakov, T. Zhang, V. Subramanian, GG. Boeck, and M. Vossiek 2193
CALLS FOR PAPERS
Special Issue on Filters and Multiplexers for Emerging Wireless Applications ...........ooiiiii i 2204




