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Direct-Conversion Design 

 The simplified LTE receiver of the last tutorial shall be extended. 

 A more sophisticated design needs IQ demodulation to be able to 
detect LTE (OFDM) carriers. 

 The key advantage of a direct conversion approach is the lower ADC 
sampling rate requirement compared to an IF sampling receiver. 
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Basic Design 

 The basic SystemVue implementation of the direct down conversion 
receiver is shown in the picture below. 
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RF Amplifier 
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RF Amplifier 



6 11.05.2015 Institut für Hochfrequenztechnik  
und Elektronik IHE 

Mixer 
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IF Amplifier 
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Bandpass filter 
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Lowpass filter 

SCLF-10+ 
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SystemVue Design 

 Implement the direct conversion IQ receiver in SystemVue. 

Hints: 

 You may also use components from the RF vendor kit. 

 Instead of the antenna use a „MultiSource“ with 751 MHz and a 
bandwidth of 10 MHz at -90 dBm. This is the minimum receive power of 
the LTE specification. 

 How has the LO frequency to be chosen to convert the LTE signal to 
the baseband? Take account of the power splitter when choosing an 
appropriate LO power. 

 For the amplifier, the mixer and the filter use the data provided on the 
previous slides. 

 The receiver should be terminated with two 50 Ohm output ports. 

 Set in the system simulation parameters the measurement bandwidth 
to 10 MHz. 

 Run the simulation. 
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Tasks 

Look at the power plot after each stage: 

 Try to identify the different spectral components. From which effects do 
they result? (Click on the different spectral lines to get additional 
information) 

The desired signal in the baseband must have the highest power to 
decode the information: 

 The ratio between the desired signal and the unwanted signal 
components can be seen in the „Carrier to Noise and Distortion“ 
(CNDR) plot. How are the values calculated? What causes CNDR to 
drop? 

 

 


