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Introduction

The project RF Analog Front-End aims to build transmitter and receiver front
ends that operate in the 3.5 GHz band. A baseband analog signal is input to
the RF chain, and the developed receiver — transmitter pair allows us to
transfer this analog input. This chain is composed of RF amplifiers, mixers, fil-
ters, and phase shifters, much like any other RF Design.

An RF Front-End is applicable to many communication systems. This Project
provides hardware design of such a systemin 3.5 GHz band for 5G and beyond
studies.

Solution Methodology

The transmitter and recevier board descriptions are as such:

SI15351B-B-GM
Clock generator at 200 MHz
Supplies the mixer

TPS563200DDCR

Switching regulator

First stage of power regulation
TPS71733DCKR

Linear regulator

Second stage of power regulation

TRF372017IRGZT
Up-conversion mixer

DEA203500BT-2213A1-H
Bandpass filter at 3.5 GHz
Stops out-of-band emissions

Arduino Nano 328
Controller
Sends control signals

TRF1223IRTMR
Power amplifier
Adjustable gain

= === (Control Signals

SPF5122Z
Low-noise amplifier
First stage for low NF

B39321B3722U410
3600BP14M0600T

Band-pass filters

Filters out spurs and harmonics

TPS563200DDCR

Switching regulator

First stage of power regulation
TPS71733DCKR

Linear regulator

Second stage of power regulation

LT5560EDD#PBF
ADL5350ACPZ-R7

Mixers

Downconversion in two stages

ADL5541ACPZ-R7
IF amplifier

Figure 2: An overall description of the receiver components.
With these main components, two PCB boards were developed. Each compo-
nent intended to meet design requirements such as operation frequency,
out-of-band emissions and adjustable output power. Signal integrity w
protected by impeda:xmtrolled RF paths.

The following equatio:\hused to calculate the noise figure.
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I Equation 1: Noise Figure Calculation
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Specifications and Design Requirements
Operation Frequency: 3.5 GHz

Bandwidth: 200 MHz

Low Noise Figure

No Out-of-Band Emissions

Protects Signal Integrity

Results and Discussion

Two PCB boards were designed and simulated in ANSYS SIWave environment. Also,
system level simulations were performed in MATLAB Simulink. The simulations pro-
duced healthy results in terms of power distrubiton and field analysis.
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Figure 5: RX E Field Simulation.
The calculated NF is 0.929 dB, which also meets the requirement.
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