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Progress towards an integrated 380 GHz
planar Schottky diode heterodyne receiver
on single substrate
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Abstract— : We report on the design, build and characterisation
of an integrated submillimetre wave receiver featuring a 380 GHz
sub-harmonic mixer and a 190 GHz frequency doubler on a single
quartz based microstrip circuit. The integrated circuit uses two
separate planar Schottky diode components to perform the
doubling and 2" harmonic mixing. Measurement results give best
double sideband mixer noise temperatures of 1625 K at 372 GHz,
and a corresponding mixer conversion loss of 8 dB. The measured
instantaneous RF bandwidth extends from 368 GHz to 392 GHz,
in good agreement with simulations. This work represents the first
demonstration of a single substrate integrated mixer/multiplier at
submillimetre wavelengths.

Index Terms— Submillimetre wave receiver,
mixer/multiplier, planar Schottky diodes.

integrated

I. INTRODUCTION

Submillimetre receiver arrays are expected to enhance the
capabilities of future airborne and space-borne atmospheric
limb sounding instruments. For example, Schottky diode based
heterodyne array instruments will not only allow observations
with greater sensitivity than single pixel sounders, but will also
provide vertically and horizontally resolved information on
global distributions of key species in the Earth’s upper
troposphere and lower stratosphere (e.g., the STEAM-R
concept [1]). One way of avoiding difficulties associated with
local oscillator (LO) generation and injection in an array of
receivers is to integrate the mixer and LO provision within
each pixel; in principle this will allow reduced size, mass and
power consumption, and an easily extendable array concept.
Here we investigate the integration of a subharmonic mixer
with a frequency doubler based on planar Schottky diodes,
since this is the method generally used to provide the local
oscillator signal in a sub-millimetre receiver.
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Due to the efficient and mature modelling techniques for planar
Schottky diode devices at submillimetre wavelengths, coupled
with the monotonic increase in available computing power,
mixer and multiplier circuits which were previously designed
and packaged independently are now being incorporated in a
single housing [2]. However, no mixer/multiplier device
integrated on a single circuit carrier has been reported so far in
the submillimetre wave domain. We report here for the first
time the development of an integrated 380 GHz sub-harmonic
mixer/doubler using a single quartz substrate.

1I. 380 GHZ INTEGRATED MIXER/MULTIPLIER DESIGN
ARCHITECTURE

The 380 GHz integrated mixer/doubler design concept features
a balanced doubler stage and a sub-harmonic mixer stage in a
single circuit, as illustrated in Fig.l1. The integrated circuit
performs the second harmonic mixing between the output LO
signal of the doubler stage and the RF input signal of the mixer
stage. The main advantage of using a balanced diode
configuration is the possibility of decoupling the input
matching circuit for the fundamental frequency, circa 95 GHz,
and the RF input matching circuit without additional filtering
elements, as shown in Fig.1. This is due to the natural input
and output mode separation of a balanced configuration,
further detailed in [3]. The reduced dimensions of the
microstrip channel help to prevent the third and fifth
harmonics, generated by the doubler diodes in a parasitic TE
mode, from propagating towards the mixer diodes. The fourth
harmonic, generated in a quasi-TEM mode, is strongly rejected
by the RF low-pass filter as it falls into the RF frequency band.
In the selected approach, each series pair of the balanced
doubler diodes can be biased independently from the sides of
the input waveguide, rather than from the central microstrip
line usually used in balanced doubler architectures [4]. A bond
wire is used to provide both a DC ground for the doubler
diodes and an IF ground for the sub-harmonic mixer diodes via
the central microstrip line. Its length is set as a quarter
wavelength at the LO frequency in order to affect minimally its
propagation. The bond wire does not significantly disturb the
RF matching circuit since the RF signal is already attenuated
strongly by the low pass filter at this point.
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Fig.1. Schematic diagram of the integrated receiver. RF input is from 370 to
390 GHz, whereas the fundamental input frequency is about 95 GHz.

The design methodology uses a combination of linear/non-
linear circuit simulations (Agilent ADS [5]) to optimize and
compute the performances of the circuit, and 3D EM
simulations (Ansoft HFSS [6]) to model accurately the diodes
and waveguide structures.

As a first step, the electrical models for the doubler and mixer
diodes are linearised around their optimum operating point.
The electrical parameters of the doubler’s VDI SB6T4-R1
varactor diodes [7] are a series resistance of Ry=35 Q,
saturation current I = 146 pA, a zero voltage capacitance
Cjo= 42 f1F, an ideality factor n=1.2, a built-in potential
Vi =0.83 V and an anode diameter d =6 pm. An additional
linear capacitance corresponding to approximately 4% of Cj, is
introduced in parallel to the non-linear plate capacitance of the
junction to include the edge effect [8]. Considering an
available input power of 9 mW at 95 GHz and a bias voltage of
-3 V per diode, an ideal input embedding impedance of Z;, =
8.5 +j.68, and an output embedding impedance of Z,, = 13 +
j-34 ata frequency of 190 GHz is found for a single barrier.

For the subharmonic mixer, the electrical parameters of VDI’s
SC1T9-D20 diodes used are a series resistance Ry = 10 Q, a
zero voltage junction capacitance of Cj,= 2.5 fF, saturation
current I, = 30 fA, ideality factor n=1.25 and built-in potential
Vi = 0.73 V. Considering an optimum LO power level of
1.5mW, a set of non-linear simulations gives an ideal
embedding impedances of approximately Z, = 47+j.46 at RF
frequencies and Z, | = 63+].121 at LO frequencies. The IF load
impedance is set to 100 Q.

In a second step, each part of the circuit is modelled
electromagnetically with HFSS, and imported in ADS for
further optimisation. In order to retrieve the S-parameters at the
level of each Schottky barrier in the doubler and mixer devices,
micro-coaxial probe ports are introduced [9]. A simple low-
pass filter is required to prevent the RF signal from leaking into
the doubler stage and to transmit the LO signal to the mixer
stage. Single layer chip capacitors (model Tcap® from DLI
[10]) with minimum dimensions of 254 pm x 254 pm x 76 um

are used to present a shunt resonance at fundamental and LO
frequencies for the doubler stage, allowing independent DC
bias to be applied to each branch. On the mixer stage, a similar
chip capacitor is reduced in size using a dicing saw in order to
present a shunt resonance at LO and RF frequencies, allowing
the transmission of the IF signal to the output.

The circuit is optimized for best coupling of the fundamental
signal to the doubler diodes, the LO signal from the output of
the doubler stage to the mixer stage, and the RF signal to the
mixer diodes. As an example, the total coupling efficiency
between the doubler and the mixer diodes is presented in
Fig. 2. It is obtained by summing the individual coupling
efficiencies between each of the doubler diodes and mixer
diodes, and is estimated to be between 60 % and 70%, from
186 GHz to 196 GHz. The simulated RF input return losses of
mixer circuit stage are given in Fig.3, showing a predicted RF
bandwidth extending at least from 370 GHz to 390 GHz.
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Fig.2. Predicted coupling efficiency between the doubler and the mixer stages
at LO frequencies.
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Fig.3. Predicted waveguide return losses in as a function of RF, assuming 60
mW of input power at the fundamental frequency.

III. 380 GHZ INTEGRATED MIXER/MULTIPLIER FABRICATION

The integrated circuit includes an anti-parallel pair of planar
Schottky diodes (ref. SC1T9-D20 from VDI) for the 380 GHz
sub-harmonic mixing part, and an anti-series array of 4 planar
Schottky Varactor diodes (ref. SB6T4-R1 from VDI) for the
multiplier part. The latter component has originally six
Schottky devices. However, one diode at each extremities is
removed to produce the configuration shown in Fig. 4, which
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reduces the amount of input power required. Both mixing and
multiplying diodes components are flip-chip mounted onto a
single quartz based microstrip circuit. The quartz substrate is
cut into the required “T” shape using a precision dicing saw.
This geometry is needed to accommodate the different
dimensions of the two Schottky devices and to prevent higher
order modes, as described above, from propagating inside the
circuit.

Then, the quartz based circuit is mounted inside the lower half
of the split-block and connected via beamleads to the three
ceramic chip capacitors, as shown in Fig.4. Gold bond wires
are then contacted to the circuit using a conductive silver-
epoxy glue as a final step of the mounting procedure.

Anti-parallel pair
of Schottky diode

Anti-series array of
Schottky Varactor
diodes

RF microstrip
lowpass filter

DC/IF ground
bond wire

DC/IF by-pass
chip capacitors

Fig.4. Top: labelled schematic of the integrated design and, bottom, a
photograph of the circuit after mounting into the lower half of the split metal
block

The assembled 380 GHz block shown in Fig.5 includes two
SMA DC bias ports, a K-type IF output connector (right hand
side), a WR-10 input flange for the fundamental input signal
(not visible, on the left-hand side), and an integrated diagonal
RF horn antenna [11] with aperture visible on the front of the
block. The IF microstrip-to-K connector transition is designed
to present low insertion losses from DC up to 40 GHz.

Fig.5. Photograph of the final integrated mixer/multiplier assembled block.

IV. TEST OF THE INTEGRATED 380 GHZ RECEIVER

For testing, the 380 GHz integrated mixer/multiplier is driven
by a BWO whose output power is controlled by a separate
rotary vane attenuator. In order to maximize the matching at
the fundamental frequency, an E/H tuner is inserted after
variable attenuator. Both DC bias lines to the doubler stage are
connected to a stabilized low noise DC power supply. The IF
signal is amplified by a low noise amplifier chain, with a noise
figure of 1.4 dB, which included a filter with a pass band
between 2.5 GHz and 3.5 GHz. The output power of the
amplifier chain is measured using an HP 8481D diode power
sensor.

Test results presented in Fig.6, show the double side band
(DSB) receiver noise temperature, DSB mixer noise
temperature and DSB mixer conversion losses as functions of
four times the fundamental signal frequency. The best DSB
receiver noise temperature obtained is 2330 K at an RF
frequency centred at 372 GHz, corresponding to a DSB mixer
noise temperature of 1625 K and DSB mixer conversion losses
of 8 dB. The measured conversion losses are between 1.2 dB
and 2.5 dB above the predicted ones. The 3 dB conversion
losses bandwidth extends from a RF centre frequency from 368
GHz to 392 GHz, apart from degradation in performances
around 380 GHz, due to a lack of LO power delivered to the
mixer stage. This could arise from a drop of power from the
BWO at the fundamental frequency as it has been observed by
a measurement of the output power of the BWO at this
frequency, and/or a resonance in the LO matching circuit at
190 GHz.

Despite the possibility to bias independently each branch of the
doubler diodes array, it is noticed that the performances are
optimum when both branches are biased with the same voltage,
with equal resulting DC currents, giving an indication that the
power coupled to the diodes is well distributed between both
branches.
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Fig.6. Measured double sideband performance of the 380 GHz integrated mixer/multiplier as functions of the RF frequency. The IF band extends from 2.5
to 3.5 GHz. The bottom red squares show the DSB mixer noise temperature, the middle blue diamonds show the DSB receiver noise temperature and the top

pink triangles show the DSB mixer conversion losses.

I. CONCLUSION

The first operation of an integrated sub-millimetre wave
receiver featuring a doubler and a sub-harmonic mixer stage on
a single substrate is reported. Over nearly all of the designed
RF bandwidth, conversion losses between 8 and 10 dB and
DSB noise temperatures between 1625 and 3000 K were
measured. These agree relatively well with the simulation. An
observed degradation in performance at 380 GHz is attributed
to a loss in LO power delivered to the mixer stage. The device
demonstrates that it is possible to couple efficiently the output
signal of a doubler stage to a sub-harmonic mixer circuit when
both are mounted on the same microstrip quartz-based circuit.

ACKNOWLEDGEMENTS

The authors wish to acknowledge Dr. Alain Maestrini and the
LERMA department at the Observatory of Paris for their help
and support during the test campaign. We thank Professor Tom
Crowe, University of Virginia/ VDI for the supply of high
quality diodes.

This research has been funded by ESA under contract number
16142/02/NL/EC

295

REFERENCES

U. Klein, C.C. Lin, J. Langen and R. Meynart, “Future  Satellite Earth
Observation Requirements in Millimetre and Sub-Millimetre Wavelength
Region”, Proceedings of the 4™ ESA workshop on Millimetre-Wave
Technology and Applications, Espoo, Finland, 15-17 February 2006.

D. Porterfield, J. Hesler, T. Crowe, W. Bishop, and D. Woolard,
“Integrated Terahertz Transmit/Receiver Modules”, proceedings of the
33" European Microwave Conference, Munich, Germany, 2003.

N. Erickson, “High Efficiency Submillimeter Frequency Multipliers”,
IEEE MTT-Symposium Digest, 1990.

D. Porterfield, T. Crowe, R. Bradley, and N. Erickson, “ A high-power
fixed-tuned millimetre-wave balanced frequency doubler”, IEEE Trans.
on MTT, Vol.47, No.4, April 1999.

Advanced Design System 2005A, Agilent Technologies, 395 Page Mill
Road, Palo Alto, CA 94304, USA.

High Frequency Simulation Software, V10, Ansoft Corporation, 225
West Station Square Drive, Suite 200, Pittsburgh, PA 15219, USA.
Virginia Diodes Inc., http://www.virginiadiodes.com

J.T. Louhi and A.V. Raisanen, “On the modeling of optimization of
Schottky Varactor frequency multiplier at submillimeter wavelengths”,
IEEE Trans. On MTT, Vol. 43, No. 4, April 1995.

J. Hesler, W.R. Hall , T.W. Crowe, R.M. Weikle, B.S. Deaver, Jr., R.F.
Bradley and S-K. Pan, “Fix-Tuned Submillimeter Wavelength Waveguide
Mixers Using Planar Schottky-Barrier Diodes”, IEEE Trans. MTT, 45, pp.
653-658, 1997.

Dielectric Laboratories Inc. http://www.dilabs.com

1 J. Johansson and N.D. Whyborn, “The Diagonal Horn as a Submillimeter

Wave Antenna”, |EEE Transactions on Microwave Theory and
Techniques, Vol. 40, No. 5, pp.795-800, May 1992.



	Proceedings front page - ISSTT
	Title page - Proceedings ISSTT2007
	Content - ISSTT 2007
	test-2-book
	1-1_Becklin
	4.1. The ISM of Galaxies
	4.2. The Interstellar Deuterium Abundance
	4.3.  THz (Far-Infared and Submillimeter) Surveys

	1-2 Goldsmith
	Abstract  —  Submillimeter astronomy from space offers many advantages, due to completely avoiding the attenuations and noise from the Earth’s atmosphere.  For spectroscopy in the 60 to 670 micron range, the Herschel Space Observatory offers important new capabilities in terms of angular resolution, sensitivity, and over much of this range, for high spectral resolution observations.  Herschel builds on the success of two earlier space missions devoted to submillimeter spectroscopy: SWAS and Odin.  In this paper, I briefly highlight the results from those missions.  I then discuss the capabilities of the three instruments on the Herschel Space Observatory, known by their acronyms HIFI, SPIRE, and PACS, focusing on spectroscopic observations.  I conclude with a short summary of some of the astrophysical highlights that may be anticipated when Herschel is operational, which should be about 6 months after launch, currently scheduled for September 2008.  
	Index Terms — submillimeter spectroscopy, far-infrared spectroscopy, spectrometers
	I. THE EARTH’S ATMOSPHERE
	II. SUBMILLIMETER ASTRONOMY FROM SPACE – THE PATHFINDER MISSIONS: SWAS & ODIN
	References

	1-3 radford-1
	1. INTRODUCTION
	2. SCIENCE HIGHLIGHTS
	3. TELESCOPE SITE
	TELESCOPE DESIGN
	4.1 Optical design
	4.2 Primary mirror
	4.3 Active mirror control
	4.4 Secondary and tertiary mirror
	4.5 Mount
	4.6 Dome
	4.7 Facilities

	5. INSTRUMENTATION
	5.1 Direct illumination cameras
	5.2 Antenna coupled cameras
	5.3 Direct detection spectrometers
	5.4 Heterodyne cameras

	6. CONSORTIUM AND SCHEDULE
	7. SUMMARY

	1-4 Blundell
	2-1 mena_2
	I. INTRODUCTION
	II. Design and modeling
	A. RF components
	B. SIS junction and tuning structure
	C. Planar IF filtering and matching

	Construction
	A. Waveguide block
	B. SIS junctions

	IV. mixer characterization
	A. Band coverage
	B. Noise temperature and sideband ratio

	V. conclusions

	2-2_monje
	SIS Mixer for 385 – 500 GHz with On-Chip LO injection

	2-3 karpov
	Development of 1 THz SIS mixer for SOFIA

	2-4_Grimes
	I. INTRODUCTION
	II. The 700 GHz Finline Mixer Design
	A. Mixer chip
	B. Mixer block
	C. Test receiver

	III. Measured Performance
	IV. Simulations of Receiver Performance
	Component modeling
	B. Receiver performance modeling

	V. Conclusions and Future Prospects

	2-5_Shitov
	I. INTRODUCTION
	II. Calculation Method and Criteria
	III. Two-Element Feed in Aplanatic and Elliptical Focus
	IV. Balanced Quasioptical Mixer
	V. Experimental Quasioptical Mixer Result
	Table I.
	Misalignment factors and their effect on beam efficiency of the lens-antenna twin-SIS mixers.
	VI. Conclusions

	3-1-Crowe
	3-2-Maestrini
	3 LERMA, Observatoire de Paris, 61 avenue de l’Observatoire, 75014 Paris

	3-3_bryerton
	I. Abstract
	II. Introduction
	III. Design and Development
	IV. Modeling of AM and PM Noise Sidebands
	V. Potential Problems
	A. Underpumped multipliers
	B. PM-AM conversion

	VI. Conclusions and Recommendations

	3-4-Gao
	3-5_vukusic
	I. INTRODUCTION
	II. Uni-Traveling Carrier Photo-Diode
	A. Working Principle
	B. Device Fabrication
	C. Device characterization
	D. Equivalent Circuit

	III. Epitaxial Modeling
	IV. Layer optimization example
	V. Antenna Design
	VI. Conclusion

	4-1-Karasik
	4-2-Benford
	4-3-chervenak
	4-4_hesler
	Responsivity and Noise Measurements of Zero-Bias Schottky Diode Detectors
	Virginia Diodes, Inc., Charlottesville, VA 22902, www.VADiodes.com
	Abstract  — Schottky barrier diodes can be used as direct detectors throughout the millimeter- and submillimeter-wave bands. When the diodes are optimized to have a low forward turn-on voltage, the detectors can achieve excellent frequency response and bandwidth, even with zero-bias. This paper reports on the characterization of VDI’s zero-bias Schottky detectors. Responsivity typically ranges from 4,000 V/W at 100 GHz to 400 V/W at 900 GHz and each detector achieves good responsivity across the entire single-moded bandwidth of the input rectangular waveguide. Under low power operation the detectors achieve a measured noise-equivalent-power (NEP) of about 1.5x10-12 W/√Hz, even without signal modulation. Such high sensitivity is expected for any zero-bias diode detector with high responsivity when there is no incident RF power; since only thermal noise can be generated under this condition. However, as the input power is increased, excess noise is generated. This noise typically has a 1/f power spectrum and is commonly known as flicker noise. Flicker noise becomes increasingly important as the input power is increased and signal modulation is generally required to achieve maximum sensitivity.  The signal-to-noise of the VDI zero-bias detectors has been carefully measured as a function of input power and modulation rate. This data allows the user to understand the sensitivity of the detector under real operating conditions, and is therefore far more useful than the simple measurement of detector NEP with zero RF power, which is commonly quoted in the literature for new diode detector designs. 
	Index Terms  —  Terahertz detectors, zero-bias detectors, noise-equivalent power, flicker noise.
	I. Introduction
	II. Diode i-v characteristics
	III. MEASUREMENTS OF DETECTOR RESPONSIVITY
	IV. NOISE MEASUREMENTS OF SCHOTTKY DIODES IN THE LOW SIGNAL REGIME
	V. DYNAMIC RANGE OF SCHOTTKY DETECTORS
	Acknowledgement
	References


	4-5-Kuzmin
	I. INTRODUCTION
	II. Model
	III. the CEB with SIN tunnel junction and SN contact and SQUID readout
	IV. the SCEB with SIS’ and Josephson junctions in voltage-biased mode with JFET readout 
	V. The CEB Array with SIN tunnel junctions in current-BIASED MODE WITH JFET readout 
	VI. Conclusion

	P-1-Hesler
	P-2-saeedkia
	P-3_pajot
	1. Introduction
	2. Arrays manufacturing 
	2.1 Thermal architecture
	2.2 Thermometers
	2.3 Microfabrication process 
	2.4 Readout
	2.5 Coupling with radiation

	3. Test perspectives
	4. Conclusion
	References


	P-4-Weinlei-Shan
	I. INTRODUCTION
	II. Mixer design
	III. Measurement Results And Discussion
	IV. Conclusion

	P-5-Cherednichenko
	P-6-Zijlstra
	P-7-Yagubov
	Integration and performance of the flight configuration SIR on TELIS
	P. Yagoubov, G. de Lange, R. Hoogeveen
	National Institute for Space Research, SRON, the Netherlands 
	Institute of Radio Engineering and Electronics, IREE, Russia


	P-8-Baselmans
	P-9-Boussaha
	P-10-Schieder
	Experimental setup

	P-11_morozov
	1. INTRODUCTION
	2. SAMPLES AND EXPERIMENTAL TECHNIQUES
	3. EXPERIMENT AND DISCUSSION
	4. CONCLUSION
	REFERENCES

	P-12_Bryllert
	I. INTRODUCTION
	II. High Power HBV diodes
	III. Multiplier design
	A. Waveguide block
	B. Microstrip circuit

	IV. Results
	V. Conclusion

	P-13_Maiwald
	High Output Power Low Noise Amplifier Chains at 100GHz 
	Jet Propulsion Laboratory, California Institute of Technology, Pasadena, CA 91109, USA
	* Currently working at MIT Lincoln Laboratory.
	Abstract  —  Low noise amplifier (LNA) chains at 100GHz were constructed to be used as highly sensitive detectors in the development of the Haystack Ultra-wideband Satellite Imaging Radar (HUSIR).  Three separately packaged MMICs are combined to provide a highly sensitive millimeter-wave detector.  The LNA chip is a 0.1 micron InP based chip [1].  This is followed by 0.1 micron GaAs based driver and power amplifier MMICs [2].  This combination provides more than 50dB of gain over a frequency range of 90 to 100GHz with 50K noise temperature when measured at 20K ambient temperature.  This chain provides enhanced functionality for the Haystack Ultra-wideband Satellite Imaging Radar (HUSIR).
	Index Terms  —  ground based radar, high gain amplifier, direct detector, millimeter waves, InP HEMT LNA, high power GaAs MMICs.
	I. Introduction
	II. LNA CHAINS
	III. RF input power level
	IV. State-of-the-art performance
	V. Conclusion
	VI. Acknowledgement
	References


	P-14-Scmulling
	P-15-Emrich
	P-16_campbell
	P-17_romanini
	I. INTRODUCTION
	II. EXPERIMENTAL SETUP
	III. RESULTS AND DISCUSSION
	IV. CONCLUSIONS

	P-18_bguillet
	I. INTRODUCTION
	II. Structural characterization of NbN films
	III. Thickness measurements 
	IV. Surface morphology
	V. conclusion

	P-19_Baryshev
	I. INTRODUCTION
	II. Layout of measurement system
	A. Quasi-optics layout
	B. Phase and amplitude detection circuit
	C. Calibration procedure
	D. ALMA 100 C test load

	Measurements and discussion
	A. Frequency response
	Spatial response 

	IV. Conclusion

	P-20_Baryshev
	I. INTRODUCTION
	II. Measurement set-up and methods
	A. SIS mixer
	B. Receiver layout
	C. Experimental method and signal source power calibration 

	III. Measurement results and dicussion
	A. Standard FTS and heterodyne characterization
	B. Saturation measurement results and discussion

	IV. Conclusion

	P-21_Baryshev
	I. INTRODUCTION
	II. Receiver Layout
	A. Overall layout
	Signal optics
	C. Local oscillator arrangement
	D. IF system
	E. SIS mixers
	Construction status

	III. Demonstrated receiver perfomance and discussion
	A. Receiver Noise performance
	B. Receiver beam
	C. Receiver saturation by a 100° C black body radiation

	IV. Conclusion

	P-22-yagoubov-1
	Optical design of the submillimeter limb sounder TELIS
	Institute of Radio Engineering and Electronics, IREE, Russia


	5-1-zmuizinas
	5-2-Doyle
	INTRODUCTION
	DISTRIBUTED KID DEVICES
	OPTICAL COUPLING TO A DISTRIBUTED KID
	THE LUMPED ELEMENT KID (LEKID)
	SIMULATED RESPONSE
	MULTIPLEXING
	7. CONCLUSION

	5-3-Yates
	5-4-glenn
	5-5_Barends_ISSTT2007
	Introduction
	Experiment
	Conclusion


	6-1-Semenov
	Fysikgrand 3, SE-41296, Gothenburg, Sweden

	6-2_rodriguez
	6-3_Khosropanah
	I. Introduction
	II. HEB Mixer
	III. Heterodyne Measurement Setup
	IV. Heterodyne Measurement Results
	V. Summary

	6_4_ryabchun
	1. INTRODUCTION
	2. EXPERIMANTAL SETUP
	3. EXPERIMENTAL RESULTS AND DISCUSSION 
	4. CONCLUSIONS

	7-1_yassin
	7-2_Raisanen
	7-3-Uzawa
	7-5-Chattopadhyay_Antenna
	Slot Antenna Array for CMB Polarization Detection

	8-1_edgar
	1 INTRODUCTION
	2 Frequency Bands
	2.1 Initial Channels
	2.2 Water

	Figure 1.  CASIMIR’s coverage of the rotational energy levels of the H218O molecule.  The first 4 bands of CASIMIR will be able to observe 9 transitions, including several low temperature lines, compared to only 2 relatively high energy transitions observable at the CSO, denoted by asterices.
	2.3 1.4 THz Band and H2D+

	3 Receivers, Local Oscillators and Intermediate Frequency System
	3.1 Receivers
	3.2 Local Oscillators
	3.3 Intermediate Frequency System

	4 Microwave  Spectrometers
	4.1 Wideband Analog Spectrometer (WASP2)
	4.2 High Resolution  Digital Correlator, COBRA 

	5 Instrument Configuration and Structure
	5.1 Cryostats
	5.2 Optics
	5.3 Optics Box

	6 Conclusions
	7 Acknowledgments

	8-2-Emrich
	ABSTRACT

	8-3-Schieder
	8-4-Schmulling
	I. INTRODUCTION
	II. Large Bandwidth AOS design
	III. Broadband AOS components and setup
	A. Bragg Cell
	B. CCD
	C. Laser
	D. Optical Setup

	IV. Test results
	A. Frequency resolution
	B. Frequency linearity
	C. Power linearity
	D. Stability

	V. Conclusion
	VI. Acknoledgements

	8-5-Emrich-correlator
	9-1-gardner
	9-2_North
	I. INTRODUCTION
	II. Instrument Description
	A. Requirements
	B. Optics
	Polarimeter
	D. Feed Horns
	E. Orthomode Transducers
	F. Finline Transition
	Detectors and Readout
	H. Cryogenics
	I. Mount

	III. Site and Observations
	IV. Data Analysis and Predictions

	9-3_Wild
	1. INTRODUCTION
	2. MISSION CONCEPT
	2.1 ESPRIT baseline design
	2.2 Interferometer considerations

	3. SCIENTIFIC AIMS
	4. HETERODYNE DETECTION AND ITS IMPLICATIONS
	5. FOCAL PLANE INSTRUMENTATION
	5.1 Heterodyne Receivers
	5.2 Mixers and local oscillators up to 2 THz
	5.3 Mixers and local oscillators above 2 THz
	5.4 IF amplifiers

	6. CORRELATOR DESIGN
	6.1 Distributed correlator
	6.2 Data rates in the correlator
	6.3 Current Technology

	7. COOLING
	7.1 Telescope cooling requirements
	7.2 Front-end optics cooling requirements
	7.3 Front-end  electronics cooling requirements

	8. SYSTEM CONSIDERATIONS
	8.1 The metrology subsystem
	8.2 Navigation, pointing and propulsion 
	8.3 Central control and earth communications

	9. SENSITIVITY CALCULATIONS
	10. CONCLUSION
	REFERENCES

	9-4-Goltsman
	10-1_lodewijk
	I. INTRODUCTION
	II. AlN tunnel barrier growth
	III. DC results and process parameters
	IV. RF evaluation
	V. Conclusion

	10-2_maier
	I. INTRODUCTION
	II. 2SB mixer assembly
	A. RF quadrature coupler
	B. LO coupler

	III. DSB mixer
	A. RF design
	B. Noise measurements

	IV. Conclusions

	10-3_Groppi
	I. INTRODUCTION
	II. SuperCam Science
	III. SuperCam Instrument Description
	A. Instrument Design
	1) Cryogenics
	2) Mixer Array
	3) Local Oscillator
	4) IF/Bias Distribution System
	5) Array Spectrometer
	6) Optics


	IV. Laboratory testing
	V. Conclusion

	10-4-Kooi
	10-5-Koshrelets
	Superconducting Integrated Spectrometer for TELIS 
	Institute of Radio Engineering and Electronics (IREE), Russia 
	Pavel A. Yagoubov, Ruud W.M. Hoogeveen, and Wolfgang Wild
	SRON Netherlands Institute for Space Research, the Netherlands 



	11-1_yngvesson
	I. INTRODUCTION
	II. experimental methods and results
	A. Initial Experimental Procedures 
	B. I-V-Curves and Microwave Detection
	C. Recent Experimental Procedures.

	III. predicted terahertz response for m-swnts
	IV. ab initio simulation of metallic carbon nanotubes
	V. conclusions

	11-2-Ustinov-A
	11-3_endo
	I. INTRODUCTION
	II. Fabrication of Nb/Al (AlNx/Nb SIS Junctions
	1) Ignition of the plasma in pure He with a large power of 6 W.
	2) Reduce the power to 1W which is suitable for the process.
	3) Introduce nitrogen into the chamber to start the reaction.

	Results and Discussion
	A. DC I-V Characteristics
	B. Dependence of RN,cA on Nitridation Time

	IV. Conclusion

	11-4_Samoska_A
	11-5-Chattopadhyay-A
	A 675 GHz FMCW Radar with Sub-Centimeter Range Resolution

	12-1-M Lee-A
	12-2_Siles
	I. INTRODUCTION
	   II. DESCRIPTION OF THE SIMULATION TOOLS
	   III. SCHOTTKY DIODE MODELLING UNDER
	         FLAT-BAND CONDITIONS
	III. 330 GHz SHP MIXER SIMULATION
	IV. CONCLUSION

	12-3_Thomas
	I. Introduction
	II. 380 GHz integrated mixer/multiplier design architecture
	III. 380 GHz integrated mixer/multiplier fabrication
	IV. Test of the integrated 380 GHz receiver 
	I. Conclusion

	12-4-_Schlecht_A
	First Wideband 520-590 GHz Balanced Fundamental Schottky Mixer
	Jet Propulsion Laboratory, California Institute of Technology, Pasadena, CA 91109, USA
	Abstract  —  We report on the design and performance of a novel broadband, biasable, balanced fundamental 520-590 GHz fix-tuned frequency mixer that utilizes planar Schottky diodes. The suspended stripline circuit is fabricated on a GaAs membrane mounted in a split waveguide block. The chip is supported by thick beam leads that are also used to provide precise RF grounding, RF coupling and DC/IF connections. At room temperature, the mixer has a measured DSB noise temperature of 2200 K at the low end of the band, and less than 4000 K across the design band.
	Index Terms — Submillimeter wave mixers, Schottky diode mixers, Submillimeter wave diodes.
	I. Introduction
	II. Design and fabrication
	III. Mixer Measurements
	 IV CONCLUSION


	12-5-Eisele-A
	Participants - list




