GW Instek GSP-9300頻譜分析儀功能示範—如何測量微弱信號?
測量微弱信號是頻譜分析儀經常使用的應用之一. 例如需要測量周圍環境3G基地台及FM廣播電台的信號源或在電磁兼容測試中使用頻譜分析儀捕抓及分析各種干擾信號. 這些信號通常都是微弱的小信號. 它們的測量通常會被頻譜分析儀的顯示平均噪聲電平所限制. 顯示平均噪聲電平為頻譜分析儀本身的雜訊,簡稱為底噪(noise floor). 

此DEMO介紹如何降低noise floor, 提高頻譜分析儀測量微弱信號的功能. 一般按Preset復位後, GSP-9300可見的noise floor為-50dBm. 若在此條件下做測量, 微弱的小信號會被淹沒在頻譜分析儀的noise floor中, 沒有辦法被測量到. 頻譜分析儀的noise floor主要跟相關設定如衰減器,前置放大器, RBW及VBW有關. 設定合理的條件, 可以降低頻譜分析儀的noise floor. GSP-9300的noise floor可以降低至-152dBm, 可以測量到非常微弱的小信號. 

操作的步驟如下: 
首先在頻譜分析儀的輸入端接上FM天線. 按Frequency按鍵,再按F2按鍵,設定起始頻率為80MHz.按F3按鍵設定終止頻率為120MHz. 按Amplitude按鍵, 設定參考電平(Reference level)為-30dBm. 按F5按鍵2次,啟動刻度顯示. 目前noise floor為-60dBm. 按F7按鍵進入第2頁. 按F5按鍵2次,設定前置放大器為自動模式, 前置放大器就會啟動, 衰減器自動設定為0dB. 頻譜分析儀的noise floor就會降低至-90dBm, 可以發現之前淹沒在noise floor下的FM廣播電台信號. 如果需要提高測量信號的頻率辨識度及降低頻譜分析儀的noise floor, 可以按BW/AVG按鍵, 設定RBW及VBW參數.按F1切換RBW至手動模式,輸入30kHz. 按F2,2次切換VBW至手動模式, 輸入3kHz. Noise Floor 就會降低. 如果需要尋找最強的FM廣播電台信號, 可以按Peak Search按鍵, 頻譜分析儀自動將偵測峰值並將marker標記在峰值點上, 並在螢幕上顯示信號的頻率及功率值. 

以上就是頻譜分析儀如何測量微弱信號的介紹.

重點總結: 

· 設定正確的頻率及幅度等參數以捕抓所需量測的信號

· 設定參考電平至-30dBm或以下以自動啟動前置放大器及衰減器設為0 dB, 減小RBW及VBW以降低頻譜分析儀的noise floor

· 使用Peak Search功能測量信號的頻率及功率

謝謝您的收看.
GW Instek GSP-9300 Spectrum Analyzer Function Demonstration-How to measure feeble signals?

Feeble signal measurement is one of the often used applications of spectrum analyzer. For instance, one example is to measure the signal source of the surrounding 3G base stations and FM radio stations, another example is to capture and analyze all interfering signals in EMC tests by using spectrum analyzers. Normally, the above-mentioned signals are very weak and they are often restricted by DANL (displayed average noise level). Displayed average noise level is the noise of every spectrum analyzer and noise floor is short for it. 

This demonstration is to show you how to reduce noise floor so as to elevate feeble signal measurement function of spectrum analyzer. After pressing Preset key, GSP-9300 shows the noise floor of -50dBm. In which condition, feeble signals will be blanketed and can not be measured. The noise floor of spectrum analyzer is mainly related to attenuator, preamplifier, RBW and VBW. The reasonable settings can reduce the noise floor of GSP-9300 to -152dBm which allows very feeble signals to be measured.  

The setting procedures are as follows: first of all, connect the FM antenna with the input port of GSP-9300, next, press Frequency key, press F2 and enter 80MHz for start frequency, press F3 and enter 120MHz for end frequency. Press Amplitude and enter -30dBm for Reference Level. Press F5 twice to activate Scale display. The noise floor is now -60dBM. Press F7 to enter page 2. Press F5 twice to set automatic mode for the preamplifier, then the preamplifier will be activated. Attenuator is automatically set to 0dB. After these settings are done, the noise floor of spectrum analyzer will be reduced to -90dBm. The previously blanketed FM radio signals are now appeared. To increase the frequency recognition level and to reduce the noise floor of spectrum analyzer, press BW/AVG key and set RBW and VBW parameters. To locate the strongest FM radio station signals, press Peak Search key, then spectrum analyzer will automatically detect peak value and place a marker on the peak value and the frequency and power value will now be shown on the screen.          
This concludes the feeble signal measurement demonstration by using a GSP-9300 spectrum analyzer.

Key conclusions:

· Set correct frequency and amplitude parameters to capture the requires signals
· Set -30dBm or below for Reference Level to automatically activate the preamplifier and set 0dB for attenuator. Lower RBW and VBW to reduce the noise floor of spectrum analyzer

· Use Peak Search function to measure signal’s frequency and power  

Thank you very much for watching.
