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A Simple dB-Linear S-Meter

for Microwave Applications

The runaway development III uucgratcd
circuit s lor the mobile radio sector abo
means mort and more new and useful
modules arc bcmg showered Oil radiO
amateurs. 111US, for instance, integrated
interme diate frequency circuits lor cellular
epphcauons have charat' lemll~'s whid l
make II pass lhle 10 dlspla)' rcccpncnlcvcts
011 a dll -hnca r scale.
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Available tor scfccuon arc the Me .ll ~6 1'

I WIIl ~hll\.'wla and the NE ht14 AN ,HId NE
("'I~ AN from Signctics-Plnhp-, 111C wtnn g
required by the Mllillml il module IS ex 
trcmcly simple and problem-free .
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The wide dynamic range provides for
71MB ill 10.7 Mil l, and still gives SKdB at
21.4 MII1.. with an crrorof f l dB.

The two integrated ctrcuus from Signctics
Philips, NE (,04 AN and NE HI5 AN. arc
even designed for !i5dU dynamics with an
error of ±2 dB . Unfortunately, the wiring
required is more expensive. since an
additional intermediate-frequency filler is
needed.

2.
DESCRIJYI'ION OF CIRCUIT

The ctrcuu shown here with the Me 33561)
operates in the broad hand, from approxi
mately 5 Mlf z to 22 Mill . Only the input
circuit of the pre-amplifier has to be in
resonance with the intermediate frequency.

TIle inter mediate-frequencysignal is trans
milled fromthe crys tal filler of the adjuster
10 the f\.10S-FET pre-amplifie r (Fig. I ).
The latter has 10 amplify the signal and
simultancouvly minimise the load of the

crystal filler. The drain oscillation circuit is
tuned 10 the intermediate frequency in usc.
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TIle signal is passed on to pin -? of the
~1C 335flP. For correct ope ration. the inpul
voltage range lies bctwccn Jupv (-77 dBm)
and ~nmV (- ldBm), measured at pin -20.
From pin-14 , the output signal goes
through a voltage divider and a pre
resistance and arrives atthe indicator . with
the given circuit, a range of 50dB call be
displayed linearly on an indicator with a
full-scale reading of UMllJA . The grad ient
is thu s 21JA!dB (Fig.2).

.1.
"R E·TUNING

1. An intermediate-frequency signal is fed
in 10 pin-? al-70d Bm. The indicator is set
precis ely 10 1I1JA using potentiometer P2.

2. Raise the signal level 10 -20J ll m and
tunc the indica tor deflection 10 lfltllJA
(full-sca le reading). The linearit y is con
trolled by reducing the signal ill IOdB
stages.

Should it nor be possi ble to calibrate. PI
can be replaced by an K2 kn resistor .
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4.
INSTR UCTIONS FO R
ASSE MBLY

o The completed circuit shou ld be pre
tuned and tested for co rreCI operation
before assembly. together wuh the
indicator , using a standard signal
generator and a reducer (co rrespond
ing 10 3).

$ TIle signal for the Svmctcr is drawn
off after the SSR crystal filler, To
keep lhe additi onal capacity load low.
a UlIF-F&. with a small C~ I S

should he used .

Q The MOS·FET amplifie r shou ld he
mounted in close proxurnry to the
crystal filler . Using the SMD tech
nique for assembl y is advamageous.
TIle remaining pan of the circuu is
placed in II free comer o j the equip
mcm lind connec ted by means of lhin
coaxial ca ble .

o No AGe stages should be present be
tween the RX input and the Scmetcr.
Should there: be an AGe , disconnec t
if and reptace II by fixed voltages .

e The displa y range of the Svmcrcr in
corporated into the RX is dcpcnrJcnl
on the amplification of the equipment
betw een the aerial socket and the

crys tal filler output.

EUl1lples of MOS-FET slages:

AGe prior 10 G I; now connec t G I al II V
DC.

AGC prior to G2 : now connect G2 (DC).al
abo ut 4 V higher than the voltage con
nccted to the so urce (measured aga imt lhc
ea rth) .

5.
FINAL T UNING

o The built-in S·meler is now adju sted
to the equipment . The output ci rcuit
of lhe S-mcter pre-amplifier is tuned
to the maximum rcadmg by mean s of
a test signal at the receiver illptll.

19 Now increase the input signal in 10
dB stages until the indicaror reg ister s
lUll micro-A as preci sely a~ possible .

Se t the pointer 10 full-scale read ing
( 10f) micro-A ) using 1~2 . 1bc llnearil y
is chec ked by re:dlll:ing the inpin
signal. Finally the cquipmcm is
mar ked with an appropriate scale.

Q Example: a signal of -XlklBm gives,
c.g., 9f11JA . So this is corrected 10
101lj.tA using n .Thu s we call obta in:
101lj.tA • -HUd Bm, HOJ.lA • -1}( k1 Bm,
f,0IJA • · Il NklBm.

6. LITERATURE

( I) Specificatio n shee t Me JJ~fI from
Motorola

(2) Specification sbcct NE trCJ.$ 1NE trC)~

from Signcl ics I I'h ihps
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