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FREQUENTLY ASKED QUESTIONS

What is an RF detector?

An RF detector monitors or samples the output of
an RF circuit and develops a dc output voltage pro-
portional to the power at that point.

What do you do with an RF detector?
RF detectors are used primarily to measure and
control RF power in wireless systems.

Why are power measurement and control so
important?

RF power, rather than voltage, is the primary
measure of a wireless signal. In a receiver, signal
strength is a key factor in maintaining reliable com-
munications. In the transmitter, the amount of
power transmitted is critical because of regulatory
guidelines. It’s also important for maintaining the
range and reliability of the radio link.

What is the unit of power measurement in
RF applications?

The unit of power is the watt. However, it is com-
mon in most RF and wireless applications to
express power in terms of dBm or decibels related
to 1 mW:

dBm = 10log [power(mW) / 1 mW]

The table shows the relationship between absolute
power and dBm. This unit of measurement is usu-
ally referenced to an impedance of 50 Q.

What is the main application of RF
detectors?

Transmitter output power measurement is the pri-
mary application. It is essential to know the RF
output power because the application specifies it in
most cases, and certain maximum values must not
be exceeded according to Federal Communications
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Commission regulations. In many cases, the trans-
mitter power is controlled automatically. As a
result, the output power is measured and compared
to a set point level in a feedback control circuit so
power can be adjusted as required.

In receivers, power measurement is usually
referred to as the received signal strength indicator
(RSSI). The RSSI signal typically is used to control
the gain of the RF/IF signal chain with an auto-
matic gain control (AGC) or automatic level con-
trol (ALC) circuit to maintain a constant signal
level suitable for analog-to-digital conversion and
demodulation.

What are some other uses of RF detectors?

Voltage standing-wave ratio (VSWR) measure-
ment and control is another popular application in
high-power RF amplifiers. Impedance mismatches
(high VSWR) at the antenna cause reflections and
lead to loss of transmitted power. Furthermore,
high VSWR can damage an amplifier or a trans-
mission line.

When two logarithmic detectors are used, the
power gain of a circuit can be measured by sub-
tracting the input reading from the output reading.
Normally, a gain calculation calls for dividing the
output power reading by the input reading. This is
a difficult math operation in analog circuits. But
when the quantities are logarithmic, the division can
be performed using a simple subtraction. Power
amplifier linearization is another common use.

Are there different types of RF detectors?

There are two basic types: the logarithmic type
and the rms type. The log type converts the input
RF power into a dc voltage proportional to the log
of the input, making the output directly related to
decibels. The rms detector creates a dc output pro-
portional to the rms value of the signal.

What does the output response of a log RF
detector look like?

In a typical response curve of a log detector, the
output is linear over the logarithmic decibel input
range (Fig. 1). The slope of the curve is typically in
the 20- to 25-mV/dB range.

What are the general criteria for selecting
one type of RF detector over another?

The type of RF signal to be measured is the most
important determining factor in the type of detec-
tor to use. For most general power measurement
and control applications, the log type is the most
useful. For pulsed RF signals, the log type is also
best because of the fast response times available. In
those applications where the signal has a high crest
factor or a widely varying crest factor, the rms type
is generally better.

The crest factor is the ratio of the peak to rms
value of the signal. For example, higher-order quad-
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rithmic RF power detector, the output is
linear over the logarithmic decibel input
range.

Input amplitude (dBm)

2. This output voltage and temperature error curve of a dual logarithmic
RF power detector includes variations from -40°C to 85°C at 2.2 GHz.
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