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This Note describes the test results for the Magnum I/Q Up/Downconverter that is proposed for the NLCTA RF signal processing electronics. This device was tested in both the I/Q detector and I/Q modulator configurations. The following list tabulates the test results categorized by the device configuration.





General Device Characteristics





The return loss (match) of each port was measured with the device configured with nominal input levels. 





Return Loss, RF port (11.424GHz +/- 500MHz): -9.7dB minimum  


*The return loss of the RF port remains constant at different power levels(-25dBm to -5dBm)


Return Loss, LO port (11.424GHz): -13.8dB minimum


Return Loss, I or Q port (300KHz - 500MHz): -23dB minimum





I/Q Modulator Characteristics





The testing of the I/Q modulator configuration includes measurement of the offset currents, dynamic range, and quadrature phase. The results of the tests performed indicate that the Magnum I/Q Up/Downconverter can be used as an I/Q modulator with the following characteristics.





Total Dynamic Range:  42dB (-52dBm to -10dBm)


I/Q Control Current Range: 50uA to 8mA (-52dBm to -10dBm RF output)


Linear Dynamic Range:  40dB (-52dBm to -12dBm or 50uA to 5mA)


Dynamic Range with Constant Phase:  26dB (-46dBm to -20dBm or 100uA to 2mA)


Offset Current Magnitude:  < -.2mA  (2.5% of Full Scale)


Offset Current Drift: Negligible


Quadrature Phase vs. Current: 1mA to 6mA (90 degrees +/- 2 degrees)


Quadrature Phase sensitivity to I/Q control current: .2degrees/mA








I/Q Detector Characteristics





The testing of the I/Q detector configuration includes measurement of the offset currents, dynamic range, quadrature phase, harmonic distortion, LO & RF isolation, and bandwidth.  These tests indicate that the Magnum I/Q Up/Downconverter can be used for phase detection with the following characteristics. 





Total Dynamic Range: 35dB  (-30dBm to +5dBm)


I/Q Output Voltage Range: 30mV to .15V (-30dBm to +5dBm)


Linear Dynamic Range: 25dB  (-30dBm to -5dBm) 


Dynamic Range with Constant Phase: 25dB (-30dBm to -5dBm)


Dynamic Range with Constant Offsets: 25dB (-30dBm to -5dBm)


Conversion Loss: 10dB


Offset Voltage Magnitude:  <11mV  (18% of Full-Scale)


Offset Voltage Drift:  Negligible


Harmonic Distortion: <-40dB (for RF input  <-3dBm)


LO Isolation: > 55dB


RF Isolation: > 37dB


Mixing Product Isolation: > 60dB (with 10dB conversion loss)


Detection Bandwidth: > +/- 100MHz (11.324GHz to 11.524GHz)








Specification Sheet





The last three pages of this NLCTA note consist of information regarding electrical specifications. The price of the Magnum Up/Downconverter is $165.00. The delivery time is 4 to 6 weeks.


