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» Fabrication Process Flow
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» Simulation and Measurement Results

« SPDT, SP3T, SP8T and SP16T Switches

* Measured Performance and Optical Micrographs

* Summary
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RF switches are some of the key components for any RF systems and circuits
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Amorphous State

Transition between the amorphous (insulating) and the crystalline
(conductive) states is accomplished by heating and cooling the PCM
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“

Frequency Range Microwave MRS = NIV —
Millimeter Wave Millimeter Wave
Insertion Loss High Low Low
|solation Good Excellent Very Good
Switching Speed Nanoseconds Microseconds Microseconds
Linearity Poor Excellent Very Good
Il\r?t(; 2;22?(;?1 Good Poor Good
Power Handling Very Low High Medium
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« Ultra-wideband DC-67 GHz fully passivated
compact PCM SPST switches

 Qverall device size: 0.5 mm x 0.4 mm

RF In

« SPST Core (for integration): 30 pm x 30 pm
* Loss <0.45 dB, Isolation > 17 dB

« |IP3 41 dBm, 35.5 dBm CW power handling
« Up to 200 mA static DC current handling

not to scale

PCM Channel (/5)

* Non-volatile max. switching time < 1.1 ps

« Tested for > 1 million reliable switch cycles
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RF Performance of SPST Switch & waterico
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Test setup to simultaneously measure RF and DC performance of the devices.

Measurement are
performed at 77 K using
liquid nitrogen (LN).
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« Measured device resistance at 77 K over 100 pulse cycles, no failure or missed
actuation between amorphous and crystalline pulse.

« Initial amorphous resistance is 10?11 and dropped by 1 magnitude because of
compound thermal buildup.
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« Ultra-compact DC-67 GHz RF PCM GeTe-based switches are demonstrated
with extensive performance analysis.

« Reliable RF PCM switches are tested for > 1 million actuation cycles.
* In-house developed 8-layer microfabrication process is discussed

 RF and DC performance of the phase-change switches is investigated at
cryogenic temperatures.

 Operating the switches are cryogenic temperatures demonstrate high ON/OFF-
state resistance with more than 10 orders of magnitude change.

* RF performance remains stable over a wide temperature range.
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Photo h of a
processed wafer

THANK YOU! T

Forward your questions to

Tejinder Singh, PhD _
Adjunct Asst. Professor | THTHT
University of Waterloo ~ -

Tejinder.Singh@uwaterloo.ca

-
£ IEEE MICROWAVE THEORY &

TECHNOLOGY SOCIETY



