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| find it useful to build and use test equipmernttthresents measurement data to the user as blgaialible pitch
(frequency) in place of, or in addition to, a vikd&play. Analog meters and digital displays thagsent data for visual
observation require the dedicated use of two vdduadsources: your vision and your attentionfféroan alternative
method that lets you divert your vision and muclyair attention to another task, such as holdieggeobes in place and
adjusting a critical circuit parameter, while Iegfiyou hear the result. The human ear easilyréifitates very small
frequency changes, allowing very high analog reégmuand thus high sensitivity to small changes.

One recent example uses an ATtiny85 CPU as ansmgeadded to a digital multimeter to enable preniginalog
resolution” from the digital instrument. Earlier, voltageftequency converters such as the LM331 were this iars
such applications.

The instrument described here is an RF field strermgeter with the output as an audible pitch basethe LM331
voltage-to-frequency converter. | meant this t@bénstrument for the amateur radio community &kenremote
measurements of relative field strength. | thougbuld prove useful to monitor radiated signaldeat some distance
from a transmitting source for antenna comparisorather far field measurements. The output E@&300-3000 Hz
audio range for transmission back to the listemdauilt versions with an AD8307 logarithmic deteicthat works up to
500 MHz and with an AD8313 that works up to 2.5 GHlalso suggest a version based on the AD5518 &@revious
articleé" that would work up to 4 GHzFigure 1 shows the circuit built into a pair of Altoids timsth the circuitry in one
compartment and the power source in the others Wdiision used 4xAAA cells and a low dropout 5 vetjulator, but
the version with 3XxAAA cells and no regulator i thchematic below is simpler and works fine.

Figure 1 Circuitry and batteries built into a pair of Altoidstins

| walked around my workplace with the AD8307 prgpa and listened to different sources of RF. Whieeard
the data exchange as an RF reader interrogatednmipygee badge, | got the idea that this could becaroell phone and
Wi-Fi detector. That might prove useful to sensehailevices. | built up another prototype using &8813 logarithmic
detector with 2500 MHz response to sense cell phand Wi-Fi. With it | could tell which laptop hdtd wireless
enabled when | walked up and down the aisle omanercial airline flight with headphones connectionghe unit in my
pocket. Because airlines want RF emitters turngchafl because | worked for an airplane compantydfiers incentives
for intellectual property, | patented this methd&ke the details in patent 7,898,395 online. Boeimgs the patent, but
hobbyists can use the concept to build their own.



In the shack, you read the meter of an ordinanyunsent, but remote operation requires a way tarnet
measurement data to the user while making adjustntleat affect the remote reading. Conversiomeffteld strength
reading to a varying audible pitch allows returritef measurement data via an audio modulated liaélior a telephone
line (I started using this technique in the lat8®to monitor the photocurrent of a remote optieakiver in a laser
communications link with the microphone end oflagbone handset in a modem speaker cup!).

How it works

Figure 2 shows a block diagram of the audible field strengbnitoring instrument.
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Figure 2 Functional Block Diagram of RF Field Strength M eter with Audible Output

The Analog Devices AD8307 accepts a 90 dB inputdyic range of RF signals in the audio to 500 MHE&
and compresses it into a monotonic DC voltage dugmge with about a 2 Volt excursion. | seleqgiatameters to
match the output voltage range to obtain the desi6® to 3000 Hz audio frequency range from théagel-to-frequency
converter that matches the audio band-pass ofthettelephone system and amateur radio FM trarsceiv

Voltage-to-frequency converters output narrow palsih low audible energy. | set the frequencycenas high
and divide the output by two with a toggle flipflto yield a rectangular wave with high audiblergge A type D flip-
flop with the not Q output connected to the D infauitns a toggle flip-flop. Two flip-flops in paial offer twice the
drive current to the built in speakefigure 3 shows a semi-pictorial schematic of the 500 MHxtriment as a bottom
view wiring guide. Adding a LF capacitor from OFS pin 3 to ground enables th&2@ logarithmic detector to work
down to low audio frequencies as well.

Figure 3500 MHz version of Audible Field Strength M eter using AD8307
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Figure4 illustrates example circuit waveforms at the wiy@amic range RF logarithmic detector input, thgpatiof the
logarithmic detector to the voltage-to-frequencyprter, the output pulses from the voltage-todmty converter, and
the output of the toggle flip-flop frequency divideThe logarithmic RF detector accommodates andns®a dynamic
range, making this instrument much more useful tivambased on a simple diode detector.
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Figure 4 Example Circuit Waveforms



Microwave Versions

Figure 5 shows the front-end for the 2.5 GHz version usivegAD8313 logarithmic detector.
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Figure5 Front-end for Audible Field Strength Meter using 2.5 GHz AD8313

Figure 6 shows the front-end for the 4 GHz version usirgADL5513 logarithmic detector.

+4.5v
.1 U1
Log CQE . 7uF|100
Deltec:.:or L1 cs |c: . I;°9t
npu ) ez stestor
utpu

R3 Rt
50 ppy 51
NXP ca /
47ufF

Figure 6 Front-end for Audible Field Strength Meter using 4 GHz ADL 5513

The microwave versions hear the digital transastimfirmy Wi-Fi router. These units prove very usgflien you want to
hear whether an RF source is operating. | use theny work frequently and think you will find theaseful.
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