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This Note describes the test results for the Merrimac I/Q Detector that is proposed for the NLCTA RF signal processing electronics. Although this device is designed as an I/Q detector, it was tested in both the I/Q detector and I/Q modulator configurations. The tests were performed on the two previously purchased Merrimac I/Q devices. Both devices exhibited similar characteristics. 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. These tests indicate that isolators are recommended on the LO port only if the phase length between the LO source and the LO port is subject to change. This will depend upon the topology of the system in which this device is installed.





Return Loss, RF port (11.424GHz +/- 500MHz): -17dB minimum


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


Return Loss, LO port (11.424GHz): -11dB


Return Loss, I or Q port (DC - 500MHz): -16dB minimum





I/Q Modulator Characteristics





The testing of the I/Q modulator configuration includes measurement of the offset currents, dynamic range, and quadrature phase.  These tests indicate that the Merrimac I/Q Detector could be used as an I/Q modulator at a reduced output power level and dynamic range. This can be accomplished through a correction algorithm to accommodate the quadrature phase of 123 degrees. The RF power output and dynamic range will be reduced by 1.5dB to cover the entire 360 degree phase without amplitude effects. Merrimac can optimize this device for I/Q modulation to provide better performance. Discussions with their engineering staff confirms that they understand how to accomplish this.





Total Dynamic Range:  40dB (-50dBm to -10dBm)


I/Q Control Current Range: 10uA to 6mA (-50dBm to -10dBm RF output)


Linear Dynamic Range:  35dB (-45dBm to -10dBm or 50uA to 5mA)


Dynamic Range with Constant Phase:  20dB (-40dBm to -20dBm or 100uA to 1mA)


Offset Current Magnitude:  <1.3mA  (22% of Full Scale)


Offset Current Drift:  <0.1mA  (1.6% of Full Scale)


Quadrature Phase vs. Voltage Adjust (0 - 15Volts): 129.1degrees to 118.2degrees


Quadrature Phase sensitivity to I/Q control current: 1.1degrees/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 Merrimac I/Q Detector can be used for phase detection with the following characteristics. Note that the propagation times in the baseband I and Q signal paths must be matched very closely to allow accurate broadband phase measurements. A propagation time mismatch of 1ns would cause a 36 degree phase error for 100 MHz signal components.





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: 11.5dB


Offset Voltage Magnitude:  <12mV  (8% of Full-Scale)


Offset Voltage Drift:  < 0.1mV  (.1% of Full-Scale)


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


LO Isolation: >30dB


RF Isolation: >24dB


Mixing Product Isolation: >28dB (with 11.5dB conversion loss)


Detection Bandwidth: > +/- 100MHz (11.414GHz to 11.434GHz)








Specification Sheet





The last three pages of this NLCTA note consist of information regarding electrical specifications, pricing and delivery time for the Merrimac I/Q Detectors & Modulators.
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