LED RF Signal Meter

www. gbppr.org
.\.‘ + Grean LED (Power On)
Push Button 1 uf L1 L — :‘ + Green LED [-70 dBm)
WVDE  ~ 31?» 31V 18V 0AuF 0.1 uF |-z 17|—"a)s GreenLED (60dEm)
@ . an ; M
= . 4 4 Sl S 3 16l GreenLED (-50dBm)
T 1ev [ T 5 D313 | a7k {4 18 + Yellow LED {-40 dBm)
- — = = 1 7 I —l_ A — 5 14 » Yellow LED (-30 dBm)
; [ ]_W | l; - B K « Yellew LED (-20 dBrn)
M Jack 1000 pF ‘ |_”_[ 1k 47k s | _Tigye RedLED  (-10dBm)
RF nput (. [—| | 1000 pF (L i 8 1| {lq)s RedLED  (0Bm)
Note 1 51 1 g m_‘q*"..‘p* Red LED  {+10 dBmj
T mota
Nota 2 I Adust — - 01 uF
Notes 0.1 uF

All parts should be SMT

5.1 volt zener is TNE231

Get the ADE213 from Analog Devices, www.analog.com

Refer io ADB313 reference design schematic for more information

Mete 1 Optional bandpass filter for yaur desired band te measiine
Mote 2 Optional RF input protection, two 1RS71 1 diodes
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LED RF Signal Meter

Select apicturefor larger image.

Overview of the LED RF signal meter. It's built into an old California Amplifier MMDS downconverter
case. Proper circuit shielding is required for this project.

Closeup of the Analog Devices AD8313 RF logarithmic detector and power supply regulation/filtering.




Slightly closer to the RF source...



BINGO!!! 75 Wattsl! Wall-to-wall and tree top tall.

Never talk to Radio Shack employees.
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RF signal strength meter 100 MHz-2.5GHz (2008.05.22:1 tech_notes?#39 ad8313#1)

Simple design based on Analog Device's AD8313 chip, providing visual display of broadband signal
strength and audio level output of demodulated signal.

The circuit detects, demodul ates the amplitude and amplifies high frequency electromagnetic emissions
(100 MHz to 2.5 GHz approx) for audio frequency output. The main component is the Analog Devices
AD8313 IC: RF logarithmic detector and controller, whose output is further amplified by the TLO82 op-
amp.

Circuit diagram:
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Or: http://1010.co.uk/images/rssi  strength.pdf

PCB and all Kicad/GERBER files:

http://1010.co.uk/rss strength.tar.gz

References:

http://f6bon.albert.free.fr/Milliwattmetre.html
http://www .anal og.com/en/prod/0,,759 847 AD8313,00.html

http://www .turnpoint.net/wirel ess/cantennahowto.html
http://mww .engadget.com/2005/11/15/how-to-buil d-a-wifi -bi quad-di sh-antenna/
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RF Power Meter

using for reading a standard Digital Voltmeter

lulian Rosu, YO3DAC / VA3IUL, http://www.qsl.net/va3iul/

RF FPower Meter using for reading a Digital Voltmeter
Copyright 2007 - Iulian Rosu, YO3DAC / VA3IIUL

http://www. gsl.net/valiul/
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The RF Power Meter presented is based on the AD8313 Log Detector manufactured by
Analog Devices.
The IC can be ordered as a sample direct from ADI (http://www.analog.com/en/), or you can
search for it in some disabled GSM mobile phones available on the market.
In GSM phones AD8313 is used as a Log Detector, part of the Power Control Loop circuit.
Generally could be easy identified near the Power Amplifier module.

AD8313 is a Logarithmic Detector which can accurately convert an RF signal at its input to an
equivalent decibel-scaled value at its DC output.

The DC output is “linear in dB” with a basic slope of 20mV/dB. The slope can be adjusted in a
range from 18mV/dB to 30mV/dB.

The linear input range of AD8313 is between -60dBm and 0dBm, which corresponds to a DC
output between 0.6V to 1.6V (pin 8).

The following operational amplifiers (LM324) are translating the DC output range of AD8313
(0.6V to 1.6V on Pin nr 8) to a scaled range read by the Voltmeter (-6V to 0V). The scaled
range has a resolution of 100mV/dB.

For example the minimum input value (-60dBm) corresponds to a read voltage value of -6.0V,
-59dBm corresponds to -5.9V, -58dBm corresponds to -5.8V, and so on up to 0V that
corresponds to 0dBm (as in the table below).

The frequency range of AD8313 is between 100MHz to 2.5GHz, but the range that not
requires a dynamic slope adjustment is between 100MHz to 1.4GHz.


http://www.qsl.net/va3iul/
http://www.analog.com/en/

The resolution of the RF Power Meter is better than +/- 1dB; only near 0dBm power input, the
resolution is approximately +/- 2dB.

The RF input has an impedance of 50 ohms provided by the 53 ohms resistor in parallel with
the internal impedance of the AD8313.

For calibration inject first at the input an 800MHz signal at -60dBm and adjust P2 for -6V
reading on the output Voltmeter.

After that increase the input level up to 0dBm and adjust P3 for OV reading on the output
Voltmeter.

The slope can be adjusted by the P1 semi-resistor.

Careful design of the RF input layout should be done for minimizing parasitics which can
produce un-wanted resonances that affects the linearity vs frequency of the log-detector.
Tolerance of the resistors is +/-1%.

A calibrated attenuator at the input can be used to increase the maximum input power, without
damaging the detector.

Correlation of the Input Power to the Output Voltage

Input | Output

Power | Voltage

[dBm] [V]
-60 -6.0
-59 -5.9
-58 -5.8
-57 5.7
-56 -5.6
-55 -55
-54 5.4
-53 -5.3
-52 5.2
-51 5.1
-50 -5.0
-49 -4.9
-48 -4.8
-47 -4.7
-46 -4.6
-45 -4.5
-44 -4.4
-43 -4.3
-42 -4.2
-41 4.1
-40 -4.0
-39 -3.9
-38 -3.8




-34 -3.4
-33 -3.3
-32 -3.2
-31 -3.1
-30 -3.0
-29 -2.9
-28 -2.8
-27 2.7
-26 -2.6
-25 -2.5
-24 2.4
-23 -2.3
-22 -2.2
-21 -2.1
-20 -2.0
-19 -1.9
-18 -1.8
-17 -1.7
-16 -1.6
-15 -1.5
-14 -1.4
-13 -1.3
-12 -1.2
-11 -1.1
-10 -1.0
-9 -0.9
-8 -0.8
-7 -0.7
-6 -0.6
-5 -0.5
-4 -0.4
-3 -0.3
-2 -0.2
-1 -0.1
0 0.0
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© Barbos & MEGAVOLTUS

[aBHO nocewann Mbicam 0 HeobxoanmocTn c6opku nogobHoro npubopa, HO pyku He foxoaunn. Bapyr, Kak
BCeraa pesko noHapnobunoce.

OCHOBY M3MepuTens MOLWHOCTU COoCTaBnsieT MMKpocxema AD8313 obnagatowas 601bWMM ANHAMUYECKNM
Anana3oHoM 60 Ab B LWMPOKOK Mosioce 4acToT.

PeanbHble 3aMepbl BbISABUAW, YTO BNOJSIHE CHOCHO AaHHas MMKpocxema paboTaeT B AMana3oHe MOLHOCTEN
oT -60 go -10 abm (-10 gbm = 0,1 mMBT, 0 gbM = 1 MBT, 10 gbm = 10 MBT, 20 abm = 100 MBT ecnu KTO
3abbin1) Npu 3TOM pabounii AmanasoH YacToT HaMHoro wwupe ot 1 My ao 3 I'u.

MockonbKy NeHb-ABUraTesib Nporpecca, peweHo 6b110 He 3aMopaYnBaTbC C MUKPOKOHTponepamMm n AL,
a MCNonb30BaTb FOTOBbLIN KUTANCKMin TecTep. TecTep 6b1n pa3zobpaH, obpe3aH 1 npespalweH B uMbpoByo
WwKany ot - 200 o +200 MB. Kak 3To caenatb, MOXHO HaWTK B MHeTe.

BbIxogHoe HanpshxeHne AD8313 HaunHaeTca npuMepHo ¢ 0,8 BonbT 1 3aKaH4YMBaeTCcs Npu TUMOBOM
BK/IIOYEHUM NpUMepHO Ha 1,7 BonbT. Ana yaobcrea oTcueTa nokasaHWi HENOCPeACTBEHHO B ABM HyXHO
cobpaTtb cxeMy cMewaLyto "Honb". Kotopas u 6bina cobpaHa Ha OY MCP602. MpuMeHaTb BMECTO Hee
LM358 He coBeTyto, T.K. OHa Nsoxo paboTaeT co cnabbiMn curHanamm (XoTs Toxe byaet pabotaTtb). Ho
MO>XHO MoCTaBuUTb LMV358.

Mpu MOHTaxe He neperperite AD8313.
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lMnaTta 2-X CTOPOHHSASA, BTOpas CTOPOHA - CMOLWHAas 3eMs. OTBepCTVIFl Ha njate nepemMblYKaMu nponasaHbl
Ha 3eMJto.
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HacTpolika:

BxoaHol aTeHoaTop U3 3-X pe3ncTopoB OTCYTCTBYET, BMECTO HEro nepeMblyuka.

MoakntovaeM reHepatop M nogaem O AbM Ha Hale yCTPOMTCTBO.

MepBbIM NOACTPOEYHNKOM YCTaHaBNMBaeM Ha wkane O AbM. [lanee aTTeHOATOPOM reHepaTtopa yMeHbLUIaeM
curHan Ha 30 gbM 1 BTOpbIM MOACTPOEYHUKOM yCTaHaBnmBaeM - 304bM Ha aucnnee. Cob6cTBEHHO BCe.
Oesanc ynobeH, To4eH U HenpuXxoTMB B paboTte. YyBCTBUTENLHOCTb BbICOKAs, UMEHHO NO3TOMY, €C/n B
OCHOBHOM byaeTe HanaxwueaTb nepegaTynku, TO yCTaHOBUTE Ha BXOAe aTeHtoaTop (Ha CXeMe OH ecTb).
Mocne 4yero nepsbIM peE3NCTOPOM MpPU NOAAHOM CUrHaNE C reHepaTopa CMecTuUTe rnokasaHus Ha -10 AbM.

®dann nnatbl ang Sprint Layout 5.0

Yepe3 HekOoTOpOEe BpeMs noJsib3oBaTenb Barbos
NnpeaoJsioXXus CBOM BapuaHT peann3ayum
M3MEepUTEesIbHOM roJIOBKM Ha OCHOBE AlaHHOM
MUKPOCXEMbI, BOT NPOAOJIHKEHMUE:

MukpocxeMma AD8313 — 3TO BbICOKOTOUHbIN (+/-14B) norapugmumnuecknin CBY agetektop.
OwnanasoH 4acTtot 100 MIy...3,5 Ty

OunHamuyeckuin amanasoH 70 ab

Tok noTpebneHusa 13,7 MA (Npu nuTaHmn 5 B)

HanpsaxeHwne nutaHusa 2,7..5,5 B

OTa MUKpOCxXeMa oYeHb yaobHa ans npumeHeHuns B CBY uameputenbHbix npnbopax. Ha VRTP.RU yxe
obcyxaanuce Nnpnbopkl C €e NCNosb30BaHMEM, HanpuMep:
http://vrtp.ru/index.php?showtopic=4178
http://vrtp.ru/index.php?showtopic=12953#
http://vrtp.ru/index.php?act=categories&CO...le&article=2410
http://vrtp.ru/index.php?act=categories&CO...cle&article=134
http://vrtp.ru/index.php?act=cateqgories&CO...le&article=2144

Mpeanarato ewe oamH BapmaHT CBY —m3Meputensa Ha AD8313. CxeMa cTtaHAapTHas, no gatawuty. Maes
3aK/4aeTcs B TOM, 4Tobbl BbiHECTM BY yacTb B oTAenbHbI 6710K.

R1
10

I—I

R3
10 C4

0,1

H

>'--..,‘+2,?...5,5V
-~

C3 DA1 AD8313 >~,_ Boixo0d
Bxo0 Hveos  Vout[8 i <
2 7 e
INHI  Vset >
R T‘?J’NLO commg -~ Obwui
VPOS PWDN 2‘; o

I‘In

PacnonoxeHwe getanen Ha nnarte:



http://vrtp.ru/index.php?showtopic=4178
http://vrtp.ru/index.php?showtopic=12953#
http://vrtp.ru/index.php?act=categories&CO...le&article=2410
http://vrtp.ru/index.php?act=categories&CO...cle&article=134
http://vrtp.ru/index.php?act=categories&CO...le&article=2144

