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USING A SPECTRUM ANALYZER AS 
A DOWNCONVERTER FOR 
RF APPLICATIONS 
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Spectrum Analyzer “Conceptual” Architecture 

Input  

Attenuator 
Mixer IF Gain 

IF Filter 

(RBW) 
Log Amp/ 

Detector 

Video Filter 

(VBW) 

Local  

Oscillator Sweep 

Power 

(dBm) 

Display 

Mixer converts 

RF input to an 

IF which 

analyzer filters, 

amplifies and 

detects 

IF Filter is a band-pass 

filter for signal 

discrimination. It determines 

the RBW of the Analyzer. 
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trace seen on screen 
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that works with the mixer to 

convert the incoming RF 

signal to the IF frequency. 
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voltage to LO to sweep the 

desired RF frequency range.  
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Spectrum Analyzer “Modern” Architecture 
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PHASOR DISPLAY ON A SIGNAL ANALYZER 
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FSW BLOCK DIAGRAM 
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► Frequency selectable from (0 Hz + RBW/2) to (240 MHz – RBW/2) 

► Bandwidth equal to RBW setting in spectrum analyzer 

► Full scale level depends on Reference level setting (digital IF gain) 

► 0 dBm for full scale 

► Similar to traditional IF output on FSU, hp8563, PSA etc. 
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IF OUT - HP 
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Zero Span:  IF Out always available 

IF Freq = 21.43 MHz 

RBW must be > 100 kHz 

Most stable with single sweep mode 
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IF OUT - ANRITSU 
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Zero Span:  IF Out always available 

IF Freq = 10.864 MHz 

RBW must be 3 MHz 

Continuous or Single Sweep mode OK 
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IF OUT – R&S 
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Zero Span:  IF Out always available 

IF Freq = User-selectable 

RBW must be 3 MHz 

Cont.s or Single Sweep mode OK 
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BACKGROUND INFO 
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TECHNICAL INFO (FROM THE DATASHEET) 
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IF THE SCREEN GOES DARK, THERE’S ALWAYS SCPI ! 
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FOUR ISSUES WITH USING IF-OUT 

► Getting the IF Out turned ON 

 

► Down-conversion spurs (and what you can do about them) 

 

► Setting the proper IF Level 

 

► Consider IF Bandwidth (SA RBW – Resolution Bandwidth) 
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FOUR ISSUES WITH USING IF-OUT 

► Getting the IF Out turned ON 

 

► Down-conversion spurs (and what you can do about them) 

 

► Setting the proper IF Level 
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GETTING THE IF OUT TO TURN ON:  MIND THE MODE! 
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? 

Normal SA mode: 

sweeping across 

frequencies 
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GETTING THE IF OUT TO TURN ON:  MIND THE MODE! 
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! 
“Zero Span” 

mode: like a fix-

tuned receiver 
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FOUR ISSUES WITH USING IF-OUT 

► Getting the IF Out turned ON 

 

► Down-conversion spurs (and what you can do about them) 

 

► Setting the proper IF Level 

 

► Consider IF Bandwidth (SA RBW – Resolution Bandwidth) 
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ANRITSU SPUR 

MM/DD/YYYY Edit Footer: >Insert >Header & Footer 18 



Rohde & Schwarz 

“IF-SHIFTING” TO AVOID SPURS 
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FOUR ISSUES WITH USING IF-OUT 

► Getting the IF Out turned ON 

 

► Down-conversion spurs (and what you can do about them) 

 

► Setting the proper IF Level 

 

► Consider IF Bandwidth (SA RBW – Resolution Bandwidth) 
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IF LEVEL AFFECTS ATTENUATORS WITH PREAMP 

MM/DD/YYYY Edit Footer: >Insert >Header & Footer 22 



Rohde & Schwarz 

FSV3030 DOWNCONVERTER: PREAMP = 0 DB 
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FSV3030 DOWNCONVERTER: PREAMP = 15 DB 
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FSV3030 DOWNCONVERTER: PREAMP = 30 DB 
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FOUR ISSUES WITH USING IF-OUT 

► Getting the IF Out turned ON 

 

► Down-conversion spurs (and what you can do about them) 

 

► Setting the proper IF Level 

 

► Consider IF Bandwidth (SA RBW – Resolution Bandwidth) 
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RBW – use to resolve closely-spaced signals 
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Resolution Bandwidth (RBW) – how it really works  
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Why reducing RBW also reduces Noise Power 
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Span = 2 GHz 

RBW  = 3 MHz -73 dBm 

-84 dBm RBW  = 300 kHz 

-93 dBm RBW  = 30 kHz 

-104 dBm RBW  = 3 kHz 

Effect of RBW on noise floor  

Decreasing resolution 

bandwidth by a factor of 10 

lowers the noise floor (DANL) 

by approximately 10 dB  
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SA RBW AFFECTS IF OUT BANDWIDTH 
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THANK YOU! 
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