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APPLICATION OF THE BASEBAND TUNING SYSTEM FOR RADIO FREQUENCY (RF) TRANSMISSION 
MODELING BASED ON RADIO SOFTWARE

Sirmayanti, S.T., M.Eng, P.hD / NIDN. 0030037902

INTRODUCTION: A new concept of RF-upconverter transmission system based on Sigma-Delta (ΣΔ) structure through its success in replacing
analog component structures, so that it can be precisely applied to increase dynamic range, efficiency and linearity in any low power
transmitter-RFGHz designs. The current wireless radio communication digitization system requires tunability in all band-frequencies and the use
of digital signal processing (DSP) radio functions in the 4G and 5G standards. RF-upconverter software-defined radio (SDR) is now becoming
popular because digital circuits provide radio software facilities that are easily managed so that energy consumption is more efficient. Green
communications application here is more accepted.
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RESULTS AND ANALYSIS: 

Before Baseband Tuning After Baseband Tuning

As the frequency offset increases, the 
distortion products move out-of band and 
can be potentially filtered out using the RF 

band-pass filter, fIF can be defined:

The phase rotation is given by

𝑋 = exp 𝑗𝛿 × 𝑉 where 𝛿 =
𝑓𝐼𝐹 × 2𝜋

𝑓𝑠
𝑛

X dan V in Cartesian format : 
𝑥 = (𝑥𝑖 + 𝑗𝑥𝑞) ; 𝑣 = (𝑣𝑖 + 𝑗𝑣𝑞)

CONCLUSION: 
This study has deliberate intermediate frequency shift 
equal to the transmission band bandwidth plus half of a 
channel bandwidth will move all distortion products out 
of band. A new frequency shift method involving phase 
rotators before and after the quantiser. Although the 
application of an IF frequency shift, fIF, will move the 
distortions out-of-band, the in-band noise nulls 
deteriorate compared to the non-shifted condition. 

RESEARCH METHODOLOGY : 

Method (1) 
Phase Rotation & Derotation format Cartesian

Applying a frequency rotation of fIF at the input to the quantiser and then 
reversing the rotation in the feedback path.

Method (2) 
Phase Rotation & Derotation format Polar 

The output signal is frequency shifted at the  filters and the complex 
multiplication can be replaced by a simple addition (or subtraction) of the 

phase component (𝑣𝛿 = 𝑣𝜃 + 𝛿). 
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