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LOGARITHMIC AMPLIFIER
UP TO 500 MHZ WITH
AD8307

As :I supplem en t to a good stoc k of
measuring eq uip men t, II loga r ith mic
a mplilier is described below with a
useful dynamic ra nge of 90 dB . Suit
ah le out puts a rc provided so that the
readi ng ca n be disp layed, for exam
pie. on a n oscilloscope. The signa l 10
he measu red ca n liI ..ewtse he fed QUI
ove r the "er ia l 3-cond uctor b us by
mean s of an optiona l Ail> conve r te r
for fur th er p roc essing using a micr o
controller or 1I Pc.

I
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Wobble mea..urcmems, for example.
using the short- wave synrhcs iscr for the
frequency range I to 65 MHz II ] need a
logarithmic disp lay of the readi ng with
as extensive a dynam ic range as poss!
ble . Here the AD 8307 logarithmic
amplifier front Analog Devices rep re
sents an almost ideal com ponent. as a
detector with d B linear output. A glance
at the spec imen circuit shows how few
co mponents are required (Fig. I).

2.
CIRCU IT DESCRII'TION

The core o f the c ircuit (Fig. 2 ) is the
AD R307 logar ithmic amplifier from
Analog Devices. In the data shee t, the
Ie is specified as up to 500 M il l . with a
dynamic rang e of app roximately 9() dH.
This is valid for input levels (If + 17
d Bm 10 75 dHm. The AD8307 can even
be used (with restr icted accuracy) up to

900 Mllz and beyo nd.

As the frequency increases, the d isplay
voltage decreases slightly . The associ 
ated characterist ics arc shown as the
frequency response of the ADR307 in
Fig. J. In the interesting frequency range
between I and 65 MH1, the deviation is
negligen tly slight. Compensati on might
be necessary, if applic able . with corte
spondin giy broad-hand measurement ap
plications.

The dB linear output (p in 4 ) has a
grad ient of 20 mY/dB in the given
circuit and is high impedance. A type
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Ausgangsspannung des
logartithmischen Detektors

LM358 double O P is downstream as a
hurter stelge. Than ks to the two different
feedback resistances, th is makes load
able outputs available with gradi ents o f

E,
n

9
a
n
9

dbm 20mVfdB 50mV/dB 100mVfdB

10 2,00 5,01 10,01
0 1,80 4,50 9,00

-10 1,59 3,99 7,97
-20 1,39 3,48 6,96
-30 1,19 2,99 5,97
-40 0,99 2,48 4,96
-50 0,79 1,98 3,95
-60 0,59 1,49 2,97
-70 0,40 1,00 2,00
-80 0,24 0,60 1,20
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Fig. I :
P rototype of
loga rithmic
am plifier up to
SOO M Hz

•

50 m\, idB or IOU rnVidB ,

T he linearity and the off set (in rela tion
to the input power) are set with two
50-O hm sp indle trimmers (sec also
Section 4: PUlling into pract ise). lahlc I
shows the output voltage, plotted against
the input power following the ba lancing.

As an extension. space was prov ided on
the printed circ uit board for a 12-bi t
type LTC 12X6 AD conv ene r manufac 

turcd by Linear Techno log ies. This
makes the signal to be measured avai l
able (through a seria l J-conduc tor bus)
for furt her processing using a micro
controller or Pc.

3.
ASSEMBLY INSTRUCTI ONS

T a ble I : Outpu t volt age plotted
against input pow er

Ausgangsspannung des logarith
mtsch en Detektors '" Output vottagc of
logarithmic detector, E inga ng = Input
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The circui t for the logarithm ic amplifier
for up to 500 ~Hlz (DJ8ES047) is
asse mbled on a double-sided copper
coa ted epox y printed circu it board (Fig .
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Fig. 2: C irc u it for loga rithm ic a mplifler with AU8307

4 ) with d imensions of 54 mill. x 72
nun.. It should be housed in a suitable
tinplate housing.

A B\'C socket is provided for the
measurement inpu t. The voltage of + 12
V is fed thro ugh a l -nF fccdthrough
capacitor. Teflon bushings are used for
all OUTpUTS.

First. all the resistors and capac itors and
the voltage reg ulator are inserted. in

accordan ce with the component plan
(Fig. 5) . Before the lCs AD 8307 and, if
app licab le. LTC 1286 arc so ldered ill,
their supply voltage of + 5 V should be
tested at the out put of the 71l l-05 fixed
voltag e regulator.

Because o f the high maximum ope rating
frequency. which exceeds 500 MHz. the
AD8307 had to be soldered d irect ly
onto the primed circuit boa rd i.e. with
out a socket.
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I x5 1 Ohms

I x 10 kOhms

'!4 \V resista nces. R \ I 10 11Im.:

2 x 20 l-Ohms

I x 30 kohms

I x XO.6 kOh ms

I x l-nf Of capacuor. solde rable

I x .. mm. soldering lug. turned down

5 x Tetlon bush ings

5 x 100 nf , RM 2.5 r um.. ceram ic

I x I nF. R.:'vt 2.5 mm.. ceramic

2 x 50-l-0 hm vertica l spind le trimmer

I x DJ8ES 047 printed circuit board

I x tinplate housing 55.5 mm. x 74 mm.
x 30 mm.

I x ADlG07 logarithmic amplifier . DIL
x-pole

1 x LM 358 operatio nal ampl ifier. DlL
x-pole

I x LTC 1286 AiD conve rter, OIL
(o ptional)

I x n L05 fixed voltage regula tor

1 x 10 ~F/35 V. tantalum electrolytic
capacitor

(~ - - - --- - - - - ---'-"'--"==""-".=::.==
3.1. Component list

Arn307 - logaritl •• ischer Detektor
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Fi~. 3: Frequency response for AU830i

Anzc igcspa nn ung = Display volt age, Einga nl:sleis tung = Input power
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Fig. -I: IU SES 1I~7 pr lutcd circuit boa rd la yout

4.
I'UITI :"I G I:\T O OI'ERAT IO:"l

Feed in the -<- 12 V DC power supply
and an input signal of e.g. (I dBm j I
mwj. You should already be nblc 10
obtain a readin g fro m a measuring
instrument connected to the t\\ U outputs.

Use the 50-Ohm trimmer (thruugh 10
"'Ohm" to pin .f of A DSJ07) to sci the
lin....arity of the entire system. Ihe
\' tllt ag.... diffe re ntial between any test
s ignal and a signal wea kened by 10 dB
m ust be exac tly 1 V.

T he simplest way of bala ncing this is
with a switchablc aucnuarcr. During the
ba lancing proc edure, the absolute valuc

(If the measurement voltagc d isplayed is
o f no impo rtance , The onl y thin g ret
evant is the d iff erential of I V to he
established between the two measure
ment levels .

Final ly. adjust the input signal offset . To
do this. feed the test s ignal into the inp ut
at a leve l of () dRm and use the
50-kOhm trim mer at pin 5 of ;\010 07
to set 100 mY/dO outp ut to precisely
9.0 V.

That completes the balancing. lhc loga
rithmic detector now mea sures outputs
between + 10 d Bm and gO du m in
accordance with Table I at the begin.
ning of the article, A read ing of - 10
dDm ( IO rn\\ ') thus corresponds In a
volta ge or 10 V at the 100 IIlV/d H
outp ut or. to put it anot her way: I V per
10 eu
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"·ig. 5: Component plan for U.IlU:S 047 asscmhly

In wobble measurements w ith the short

wave symhcslw r. the Y input of an
oscilloscope is connected up at the same
po int. Set the oscilloscope to I V/cm.
for the purp ose. The synthesiscr supplies
the X deflecting voltage. The settings
and measurement wructure required

have already been discussed in I I ).

l2J Data sheet 1\0 8307

Analog Dev ices, Inc.. 1997

[31 Data sheet L rc 1286

Linear Technology Corporation, 1994
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