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OUTLINE

• MOTIVATION:

Cryogenic mm HEMT amplifier measurements to build a 3 mm PV frontend

• UMass  HEMT amplifiers tested in a 84-116 GHz receiver built with 32 GHz 

IF band [4-36 GHz]

- HEMT |Sij|2, Receiver gain and noise temperature at 300K and at 4K

- Receiver stability & saturation

• UMass  HEMT amplifiers tested in a 84-116 GHz receiver built with 8 GHz IF 

band [4-12 GHz]

- Measurement setup (HPF, coupler and mixer responses at 300K)

- Receiver noise temperature at 4 K and noise in the 4-12 GHz IF band

- Receiver stability

• CONCLUSION
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84-116 GHz Receiver-32 GHz IF band [4-36 GHz]at 300K
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84-116 GHz Receiver-32 GHz IF band [4-36 GHz] at 4K
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Receiver stability & saturation
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84-116 GHz receiver- 8 GHz IF band [4-12 GHz] setup at 4 K
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Filter, coupler and mixer responses at 300K
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Receiver noise temperature at 4K
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Amp REF : 191-98 Amp REF : 191-98

4-12 GHz IF band noise temperatures
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Total power stability  measurements
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Conclusions

• Receiver performances:

- SSB receiver noise < 50K, 84-116 RF, 4-12 IF.

- Amplitude stability < 3x10-4 (1s<τ<100s).

- Gain compression < 2.5 %   (32 GHz IF Band )

- UMass [190-100;194-196] amplifier pairs  will be used in the 3mm 

PV receiver prototype for both polarisations

- Test set  compatibility for  other millimeter MMIC technologies
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