Annual Performance Report 7/1/2003-6/31/2004
SIS Mixer Elements for Alma Band6
University of Virginia
(NRAO PO 65476)

INTRODUCTION

At the onset of this (2"%) period, UVA had a 30mm wafer size SIS fabrication process that
had been successfully demonstrated for Band6 ALMA-NRAO production, meeting all ALMA
specifications. In the first year of this project we had also developed and demonstrated a 50mm
wafer technology. However these wafers still had the problem of instability in a mixer’s computer
controlled variable magnetic field.

The major emphasis in the 2" year of band6 ALMA funding was therefore to (1) demonstrate a
working 50mm mixer wafer without the magnetic field instability, and (2) to deliver three SO0mm
mixer wafers for Band6. During this period it was also realized that additional on-chip
identification markers would be very useful for the final mixer assembly process. Below, we will
briefly discuss the highlights of this activity and our accomplishment during this period.

PERFORMANCE

During this period, a considerable portion of our resources have been spent maintaining
and calibrating our fabrication processes. This effort is inevitably required in order to keep the
different fabrication steps functional and suitable for use in both troubleshooting and optimizing
processes and in the production of actual mixer wafers.

At the onset of this period, an existing mask set for band6 had been fully characterized and
demonstrated in the fabrication of Band6 mixers. In August of this period the permittivity of our
SiOx films were characterized, confirming our previous value of ~4.3. This value is critical for
the correct operation of the superconducting tuning structures used in the band6 design.

In September, the first 50mm band6 wafer (N10-03-L1360-1003) with the new Pad Au
process (to avoid magnetic effects) was fabricated and delivered in October 2003. While UVA
had previously delivered a 30mm wafer that met ALMA specs, this 50mm wafer will be accounted
as the first of nine production wafers.

In November we took our trilayer and general multitarget sputtering systems down for
target change and maintenance. After characterizing the systems and films, and reestablishing our
lithography conditions for this mask set, another 50mm wafer (N10-04-L1378-0304) was
fabricated. This wafer was delivered to NRAO but then returned because the decision was made to
add additional identification markers to the wafer to assist mixer assembly and ‘accounting’. The
mask set was designed, the process established and the ID markers added to the already ‘finished’
wafer and redelivered in March of 2004 (2“‘]l production wafer).

In May of 2004 the third S0mm production wafer (N10-05-L1391-0504) was delivered to
NRAO. Shown below is a plot of the electrical characteristics of three test junctions from this
wafer. The electrical characteristics are excellent with low leakage currents, sharp quasiparticle
current turn on and uniform array resistance of ~66ohms (target of 60 ohms).
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CONCLUSION

In our collaborations with NRAO, we have achieved the major goals in the second year of
the band6 ALMA project. During this 2" period, wafers continue to be delivered ahead of the
proposed ALMA schedule. We are well positioned entering the third year of this project to
complete the delivery of nine production wafers.



