The DIY super-het transceiver

1. Antennaamp

2. BPandLP filters

3. DDS and mixers

4. Crystal ladder filter

5. AFamp

6. Microphone amp and 2-tone
gen.

7. PWR pre amp
8. PWRamp

9. Touch GFX
10. FFT
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Mixer basics

Multiplying two sine waves: sin(wqt) - sin(w,t) -= E (cos(wqt — w,t) — cos(wt + w,t))
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Multiplying two signal in HF = mixing the signals

Diode ring mixer double balanced BJT mixer
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digital processing
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A BJT can be used as a multiplier...

14 . .
I, ~ Ise BE/VT BJT is a voltage dependent current-source = can be used as an amplifier

V; = thermal voltage; about 26mV at room temp.; kT/q (k = Bolzmann const., T = temp., q = charge of an electron
I = saturation current
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2 quadrant to 4 quadrant -> Gilbert Cell
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Diode Ring Double Balanced Mixer

e Diodes used as switches
e Usually, schottky diodes used for lower forward voltage of 0.3V,

o1

» | low on resistor and good high freq. response
” e Choose 20dB higher signal on LO vs. RF to drive the diodes from LO
o * LO must be >7dBm

* Analog switches can be used as well

not bridge rectifier!

RF Lo RF
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RF mixer circuit symbal
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.options numdgt = 7
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LT Spice Simulation

* LO=2MHz, RF = 7MHz
* |F=9MHz and 5MHz
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Mixer in GNU radio

Options Variable
Title: Not titled yet [
Output Language: Python Value: 20M

QT GUT Range
1d: Freq_range_LO
Default Value: 2M
Start: 0
Stop: 10M
Step: 1k

QT GUI Range
TId: Freq_range RF
Default Value: 71
Stark: 0
Stop: 10M
Stap: 1k

QT GUI Time Sink
Humber of Points: 1.024k
Sample Rate: 20M
Autoscale: No

Freq_range RF

Time (us)

Relative Gain (dB)
]
'
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Frequency (MHZ)
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