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The detector is arranged such as to measure the RF voltage on a short piece of 50 ohm microstrip 
between two coaxial connectors.  The source of RF power connects to one of the connectors and a 50 
ohm load to the other.  It was modelled using SPICE (SIMetrix) using the following model:

Some notes on components:  The parasitic resistances and inductances shown for C1, C2 and C3 were 
obtained from Kemet Spice for 1206-size C0G 50V SMT capacitors.  The capacitors used were of this type 
and size but were not made by Kemet.  The model for the 1N5711 was obtained from Diodes Inc. and 
was actually for a surface mount device, whereas I used a leaded device (but with very short leads).  R7 
and C3 are used to reduce the ripple at low frequencies.  Reverse breakdown of D1 (nominally at 70 
volts) limits the RF power handling to a little over 10 watts.

The SPICE model showed the response to be quite flat with frequency between 1 MHz and 1 GHz, with a 
small drop off in sensitivity at 1 GHz.  The response versus power was obtained by simulating at several 
source voltages at 144 MHz and then fitting a curve to these results.  The output voltage (ignoring the 
voltage drops in R1 and R7, which are small) should be 

Vout = Vrf(peak)- Vdiode

whereVrf(peak) = sqrt ( Prf x 50 ohms).

But the diode drop Vdiode varies with current, which in turn varies with the applied power.  An empirical 
formula was used to model Vdiode so as to match the simulated results:

Vdiode = 0.335*LOG10(2.01+Vout).

This resulted in the formula for RF power (given the output voltage) matching the simulation at 144 MHz 
within 1% between 2.5 mW and 12 W of RF power.

The 10 M load resistor R3 is not part of the detector assembly, but rather it represents the input 
resistance of a digital multimeter.
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The above photo shows that the diode is mounted in a hole in the board, with the anode lead soldered 
directly to the ground plane to minimize lead length.  Three pieces of wire are fed through small holes in 
the board near the bypass capacitors C2 and C3 (and soldered on top and on the bottom) to effectively 
ground these capacitors to the ground plane.






