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frequency spectrum

pixel readout
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Microwave Kinetic Inductance Detectors (MKID)

MKID

« A KID acts as a resonator in the 2...8GHz
region with Q>100.000

« The KID is sensitive for sub-mm radiation of
which the wavelength is determined by the
KID antenna size

« A KID array operates at 100mK (-273.05°C)
to enable super conductance and to obtain
extreme high sensitivity (low noise)

« Cooper-pair state of electrons is responsible
for super conductance

« Far Infrared radiation excites the MKID
because photons break up the Cooper-pairs

5.3222 5.3224  5.3226 : into quasiparticles, conductivity decreases
frequency GHz and Q decreases
1zW = 1021W = -180dBm normal small band communlcatlons receiver
1aW = 10-18W = -150dBm 0.2uV...0.5uV for 12dB sinad

1fW = 10-15W = -120dBm -113..-121dBm (50Q)



Microwave Kinetic Inductance Detectors (MKID)
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MKID readout system
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up-converter, lower side band
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up-converter, upper side band
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down-converter
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from the first setup to the actual design
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RF modules
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4-8GHz converter board, MMIC RF components

4 755 o i
HMC232
Switch (LNA)

HMC525
IQ mixer

HMC525LC4
RF amp. HMC619LP5
HMC425LP3

HMC772LC4
HMC232LP4

HMC741ST89E
HMC470LP3

HMC425 HMC470
RF attenuator IF attenuator

IQ mixer
RF amplifier
1/2dB step attenuator

LNA (RF amplifier)
RF switch

IF amplifier
1dB step attenuator

Hittite

MICROWAVE PRODUCTS

! monolithic microwave integrated circuits BilulaattRalES
REEES —




4-8GHz converter board, MMIC RF components
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future RF work

find alternatives for obsolete
and not recommended parts

- on board local oscillator

« modify amplifier bias circuits
- small PCB RF improvements

 LNA discrete design

« Upgrade to meet space

requirements
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