R_01_ Analyzer_EN

A Handheld Spectrum Analyzer Offering High Performance from a Small Footprint

At the heart of the instrument is an ASIC processor with a 32-bit RISC processor, a display controller and elements for controlling the periphery such as the RS-232 interface or the power sensor. The processor is used for operating the instrument, controlling the measurement sequences and calculating and displaying the results. Management of the power supply and the nickel metal hydride battery is handled by a separate ASIC.
The RF receive path (shown in Figure 1) is designed as a threefold converting superheterodyne receiver with a high first intermediate frequency. With damage prevention being a key consideration in such instruments, the RF input is particularly well protected by a combination of overvoltage arrester, PIN diodes and capacitive coupling so that the attenuator or the input mixer will not be damaged if high voltage is inadvertently applied or if electrostatic discharge occurs.

[image: image1.png]15t IF
4031.25 MHz

Bw = 400 MHz

100 kHz to
3GHz ¥

2nd IF
83125 MHz

RF attenuator 1=tlocal oscillator
0030 4B 4.031t07.031 GHz

20 Iocal
oscillator
32GHz

 ocal converter

oscillator
800 MHz





Fig 1 Block diagram of the R&S FSH3 RF and IF section

The instrument’s mode of operation is such that the first local oscillator with a high frequency range of 4031.25 to 7031.25 MHz converts the input frequency to the first intermediate frequency (4031.25 MHz) and consists of three voltage-controlled oscillators (VCOs), each covering a frequency range of 1 GHz. Two components specially developed for synthesizers — a high-frequency predivider and a divider for fractional division ratios with integrated phase detector — generate a sweep that is synchronized to the 10 MHz temperature-compensated crystal oscillator (TCXO) at each frequency point. The FSH3 therefore represents receive signals at the correct frequency even with large display ranges of the order of 3 GHz. 

Signal processing starting at the last intermediate frequency is purely digital. An A/D converter digitizes the 31.25 MHz IF signal and two integrated circuits perform all other processing steps such as IF filtering, envelope detection, logarithmation, video filtering and signal detection in real time. The main processor retrieves and displays the configured data.

Using this concept the spectrum analyzer offers the functions and characteristics provided by desktop units but implements them on the small footprint of a handheld unit. For instance it offers resolution bandwidths from 1 kHz to 1 MHz in a 1-3-10 sequence. These bandwidths are designed for optimum settling in the frequency sweep with Gaussian filter characteristics. The common method of using a four-pole analog filter with decoupled contacts also yields a virtually Gaussian filter characteristic in the passband but at the expense of selectivity. Here, the shape factor of the 60 dB bandwidth to the 3 dB bandwidth would typically be <15. However, much higher selectivity can be obtained with digital implementation, so with the FSH3 the shape factor of the 60 dB bandwidth to the 3 dB bandwidth is <6. This makes it much easier to separate adjacent signals, especially if they differ greatly in amplitude.

