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Basic processor layoutBasic processor layout

Hybrid/splitter Mixer LPF  
(pretty

BPF 
(prettyStripline (not yet 

modelled)
(getting 
there…)

(pretty 
much 

finished)

(pretty 
much 

finished)

Stripline 
signals

Sum/diff signals
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BPFBPF

Strays due to 
PCB layoutPCB layout

All other 
strays are y
from the 
components
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BPFBPF

Phase shift

Amplitude

Green: No straysGreen: No strays

Blue: With strays
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LPFLPF

Effect of strays 
small, so 
haven’thaven t 
considered 
strays due to 
PCB layouty
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LPFLPF

Phase shift

Amplitude

Green: No straysGreen: No strays

Blue: With strays
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Mixer linearity studyMixer-linearity study

• Plotted RF input amplitude vs. mixer 
output amplitude for 2 diode models and p p
an “ideal” mixer

• Ideal mixer is RF signal multiplied by LO• Ideal mixer is RF signal multiplied by LO 
signal
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Mixer linearity studyMixer-linearity study
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Mixer linearity studyMixer-linearity study
Green: Ideal mixerGreen: Ideal mixer

Blue: Diode model 1

Red: Diode model 2Red: Diode model 2
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Mixer impedance studyMixer-impedance study

• Input impedance
– Divide voltage across input inductor by g p y

current passing through it for RF and LO ports
– Measured input impedance for both maximumMeasured input impedance for both maximum 

and minimum voltage and current for the two 
diode models as shown on next slidesdiode models, as shown on next slides…
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Mixer impedance studyMixer-impedance study
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Mixer impedance studyMixer-impedance study

In case you want toIn case you want to 
see the circuit 
without the circles…
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Mixer impedance studyMixer-impedance study
V(max) I(max)

This is the voltage and current 
across the input inductor for the RF p
port for model 2, model 1 is similar.

V(min) I(min)
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Mixer impedance studyMixer-impedance study
I(max)

V(max)V(max)

This is the voltage and current 
across the input inductor for the LO p
port for model 2, model 1 is similar.

V(min)
I(min)
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Mixer impedance studyMixer-impedance study

• Output impedance
– Assume mixer is a device with some impedance 

across is (maybe too simple…)
– By measuring output voltage across 2 different 

t i ti i d d t i Z0termination impedances, one can determine Z0.
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Mixer impedance studyMixer-impedance study
V(max)V(max)

This is the outputThis is the output 
voltage of the mixer 
with model 2 with a 
termination of 50termination of 50 
ohms, the output with 
a termination of 100 
ohms is similarohms is similar

V(min)
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Mixer impedance studyMixer-impedance study

• VSWR = Z0/ZL
• The following results should be taken with a g

rather large pinch of salt…
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Impedance measurementsImpedance measurements

Input impedance RF Input impedance LO Output impedance VSWR RF VSWR LO

max min max min max min max min max min

Model 1 61.56 58.57 36.02 37.19 30.53 29.28 2.016 2 1.18 1.27

Model 2 49.94 55.63 42.93 43.54 16.14 15.78 3.094 3.525 2.66 2.76

Data sheet ~50 ~50 ~50 1.34 - 1.4 2.04 - 2.13

Max and min mean that the impedance or VSWR were calculated using 
either V(max)/V(min) and I(max)/I(min)( ) ( ) ( ) ( )
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