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Measurement Aids for the

LJ I IF Amateur

In l ilt' dt >\I'I"IIII"'1I1 "f t"lIIhlit·.. fur Iht"
I lit Alld VIii' h,, " d lh t" llInl.Oll t"ur

1I.. lIall ) 11.. .. I" IIWl.. l" flu "ithuul Upt'"II '

..iH' IIwlII..urin~ I" tlulI'II":n l . III 1l1i1kl" th e

""rio. t'lII ..n-r , "I' hav e de ..i~lIl"d ''''''
..illll )!t' pit·no.. "f " 1I \ j l i lll r ~ l'~uipn"'II' •

"hnh hlllu' Illrt'llId.\ .." ht'd IIIH n ~ IIlt -.. .. •

url'nwnl pr"hll"fJI". nllllllt"l ~ .. n ""Iu"' "
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I.
TIlE IIROAIl·IIANIl
MEASUREMENT AMI'I.IFIER

1.1 Inlrodu,'l iun

A hrpOIu-t'o;mJ anJ 1"\\i -II"I'C pre-amplifier
wit h ,I ban d wnlth )!" In).: up til the I k ill.

t'lanJ van lx' Ih ,'u r"r mal1 ~ pUI'pt'" " .,,).:,

J' :
Prc-amphficr It" JI,lIk Jcl,','h 'r\ III

"". ,'cp rncnvurc mrnr-
- Prc-amphficr Ior , 'IJn vpcctrum

,maly, c l \ or mn row ,IH' n'n'IH'r'
Mak c\hl ll ac n a! a rnphlier,

/I. tcw year\ ;I~P, II wllulJ -canclv have
teen pt'"it'olc tu produce vuch h;mJ widthv

" 11 a repeatable ha\ j, U\ln i'! amateur

rcvource v, " UI nowau ay \ inlq: ra leu

a m plilic r\ arc .J\·;Illahlc 011 rca\onahlc
pnn' \ , whuh ar c a man-h . with 11')!arJ tp

Ircll u"IK y n '\I"' ,n\c ,m u 11" I' C IJt h' r with
Illui \ IJll.llly h,II,II11'eJ ul'tTt' le a rnplil i t' r\
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1.2 \1 u,urt nwn l Mm p lifiu ci rc uil

H~. I , how\ thc rcsun of the c xpc n mc ntv:

the firvt vtage o f the mcavurcmcnt

amohficr I' Clluippc:d with an INA 0] \X4

MMIC (IIu.ntlhlhit' microwave i nlc~ra l t'J

n nuil) rrorn A\'anu:klllcwlcll -PadarJ
Thi-, module hOi , an ;tmplilit'a ti, ' n of aht..u l

,!."i JB .u band-wrdthv between II aud

~ .."i ca lt. The lower limitinll; frequency i,
dctc rmm cd "nly hy the l'I 'u phill: t 'itpat iL"r,

,I I the mput and outpu t. 'I'll,' no i\c litl'lu r I '

Ilclow 1 JB

The amplifier \La~e .\ lo llow'cu h ) ' a I'IN
Ull>ut' J 'Ullplll1/. clement in a PI ct rvun It '

;jUIU,1 the am phfu-auon . Fhi-, t irtu il will

certainly he familiar 10 older reader- fr om
the tclcvisum tu ncrv III the prc-MOSI'El'
J).:c, and pronJeI con - rant input an J

" Ulpul impcdanccv ov er the adjuvtmcru
runge The BA:'i lJ5 SMD Ji,>Uc uccd, from
Sicmcnv . i\ cvpcciult y suitable to r
J ,unp illl: clcmc mv in the Ircq ucn cv r;lI\ ~ t'

between I MII/ ;InJ 2 ( i1lt .

[lIC ,cn'nJ amphficr , ta).'c I' equlPlx't!
wllh an INA IOJM/> trom Avantck and

r t r
LJ I t
r 0_00 .,,,.
208

"
~~, ..~, .. ,

XI;·1l 0,1'."0 ,"
- --,---,-----, .t> 0". "",

~ ......., .. .........., ..
~ ",

" • ..-
"

, c ."• .. H,

.. 1 ~ "10<: "I • • ...., .., -.- l
j "

'. I ,
"

"·ia.: ,2:
\l l'lI,ur('nlt"n l

'\1Tl1)lifi r r rr t'q ut'n,')
r t ' JM m, l'



VHf C0t.4MUNICA TIONS 4193

.' ' L" ~''' , ' ' ''A ,j,

.... ...... ..., 4' '''

t
1

,, ..
I ,

1
,

rr:
~ -+ '

1 ' -
I

....

',~._ '-'I.

J

,
•

J

"i~ .-' :
('unlrul ~hil\iltur u( Ih~ (' "

lJi"d~ r~Kulilt"r

,upr lle' dhl.tll 2.'1 ul! .lmrlilil.llll ,n The
rcmaunng llnUlI ctcmcnr-, mert:J)' vet the

"Ill'rotllng p"l/Il' "I the drnrhlier, and fiJI"
ull-.Jn _ A "olta~l' re ~ullllor 'loIIhlh,n lhe
, ur r 1y \lolt,l~e , wfuch ,hnuhJ he betw een

,Ih..,ul 14 and 20 V Jh~hcr \"I tli~e Ineh
"I up 10 \~ V arc p' " " hk rt thc 7HLl2 I'

re phlu:u h)' ,1 ~H \1 I~ " r 7Hll and
,Ipr n lpn .ltdy ltlllll J

The am plifier JC'lnhcd rrlllJule, an
dmrlilicatiun 0 1 ~ l JH In the lreyucnly
range between 100 Mill .mU 2 OH, . A\
Fig. 2 \ ht IW \ , an amphfu auon o( to dB
can \till be IIt'ltillnCu ill J .S <.ilil . dod 10 dB
ca n \ till he obtamcd at .'I Crll, The lower

Frequency limit of 100 M HI can hc ru\heJ
dow n if ncccwarv hy enlllrging the
u .upl ing capal'ill Ir, t'ly 27r':
Fig . j ,huw, the ertccr .,f the PIN JIt'..de
J ..mprng element . The adjuvrmc nr range
uner\ more than 10 JB al freyucmie\ 01
lc....than loS ( ill" whit h \ h\ IUIJ l'IC enough
f"t" nll"t arrlkallon, The ilJJI II,'nlll Ire.
yut'n.:)' rt:'>p""'l l ncgligihle at damping
Inch I10c luw 2nJR.

\1ld,urHl)t the n"I'>(: Id,l l 'T u"nll an 1"lll '"
lo7S nOl\e Iddor meter )'lclJul caruc-, 0 1

1 JI! at I Jl I 'v1 J1 , dnJ 1uB dl 2 ( d I ,

1.4. .-\"rmhl)' lind pilrh li' l

A DUll,"" r ()III pnnleu cm uu ho 'drJ made
trom u 'i 111111 'hi d, Iol: I Du roul 'iICfJ tormv
the hOI" , I"T the ll"emt'lJ) " I thl' ml'd , url'
mcnt dmphfll'r , h~ -l ,h,,\\., the J d ~"Ul

h'T J"emNy iI\ f'l'r the com ponc nt-,
dragram (hg. ~ j . pI'< 'leeJ d' Il .lInll.'

hr.l make the hole, ror the ,onnnh 'r,

(SMA or SMC nllngeJ lyJ'Cl )' l arcl u lI ~

pn.uul"lng II clearing hole {In the Cil rth "Je
of the rnnlcJ cn vuu "',ard The conncc It '"
can then l'IC ,.,ldercd 10 trom the earth \lJe
The Flange chould be voldcred dcanl~ 10

the earth wrtacc . Che ck care fully to make
vurc there j, no ulrrcr vwarf l"au\ing 3
vhort-cirvuu .

The n through-hole rhlle the ea rth connec­
11,,"\ of I I .mJ 11 in the u,ual way U\ lnll

u nn Nil" 1"11 anJ ,,'IJer 1'0 the:- rernammg
I\'>('mhhu (the unk: r of "rc~IJ. ," \ 1\ n,'1
cnucal tK: n::). BUI )'uo \ht>uIJ n:,pcd thc

ha,j c rule\ when ll.'I,B.ing Wi th l"I'mJ"~

ncnu where tncre i\ any Janger u! etecuos-
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Prin lf'd ("jrc:u il Ilund I.., oul
or the Dh idf'r (top) and the
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w{.rlonft '" Ilh componcntv "" here there j \

any danger of ctecrro-rau.. phenomena lind
keel' it \ Ic.td) hand .... hen filling the SMD
comp oncnr-, Mak e cure you fil thtO

IOICltrtllcJ ampliflcrv 'I anJ 12 in the

correct 1"'\111'10 the vlannng kg j\ the
input ' The hl,x king o lpacit"r\ m,lrtcJ
.... jth II 'tar en the circuu dI8tr:ram, which

are rated al aPr InF (Ihc value j\ nol
cnucah mU\1 hOI'" the vmallcvt pn\\lt'olt
tormar ,SMf) ,ift' ONUJ end art "'Iocrel!
"vcrucally" mill ar r rur nalc \11I1\ betwee n

the top and tonom ~iJC\ of the PCB Th i..
ce rtainly requtrev prec ivion WI)f\r. , ~UI on
the tithe r hand it dun pro vide c lltrcmcl)'
vhort ea rthing path, .

The en tire Ih\Cmhly ca n he built into II
vuitablc vhect metal hOll , ing. Feed in the
\If'Crllling v\IIUlgc and Ole '>C Uing voltage
lor the PIN Jltllic\ Om,ugh feed -through

ldpa,ihll" The \h>P IT"'[.>!"' R,. Ry for
the ampillier potentiometer arc choccn In

such II way that the w rung voltage can be

..aned hu m a'" 'U lll_~ V Itl 1 V
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iT •• Dr
Illt" nlC:..,un.:nK:n14mphlll;r 1\ ~14nl, (;-l rll;

drkl ,h<lllkl operate ill' .... m ", It\( ,upply

\ .. I1 ..gc 1\ l&rrheJ il the Jl&mrlnll d ement
1\ '>(; 1 fur mrmmum J "mpln& 13 V ill

AJlu' lmcnl mrull

All rt', i, II'l'\ : SM D, Mmimclt I'r (,' hIp'
' IIC 1211(,
All iIllJ lIl"lnr, : SMI>
Alll",p'l ~ilt 'l'\ : S MD, ' lie lll 'l l n ti. ,II,
hl,1t. "'mll • ,' p"l lh' r, mar....·J _ uh d ,tdl' on
thccmuu "/l'O(1l11

II

"
"II :
I>I· I} I

1-1';

INA O.l1K4, A\ anlck Hewlett­
1>lIl k,mJ Of'crall" aho ,\ c R..'
INA IIl.Hlh, '\ \ .i nl l' l.. Hewlet t­
1"ll'karJ {~ratl'\ ahol\e BH

7HLl 2. Ill' 7HM12 twe Inll
UCK4H,",
BAStjS, Slemen,

Ferrite hcaJ

2.
'I m: PRE,IJI\'IIlER

2. 1. C'ireuit I~,cripliun

L nltl 0<, ...., Jlrt'(,1 lrt''luenq me.'urc ment
1,1(' the amateur at " rta'I'n4hle , .. , I h.,
teen f""\\lhlc unl ~ u!" t" about \ { ,H I (thc
lre'lucnc~ lrmu .'1 the 'd·C J I\ IJcr. uPA
~"I anJ ul' B ~ "11 An~ , .nl" h,••,mrl\
CI'uldn' l tiel ho lJ .. I a mn ro vc meter

haJ 1,\ rel~ on c1at'lt 'ral c uanvtcr '''Clllal.'r
rrtlt.e\\C' .... uh herm oruc ml\ lntl ,'I'
c \ J"Cn\l \ c GoiA. rre-JI' IJer. ,

Over Illc la,1 )Cdr 1'1' "\, a lamlh .'1

rrc:-di\iJer. Irom Ple "c~ ha\ become
familiar .... hic h orcrare at ur h I ~ G U, f"r a

rn~c 1'1 arr. O M 120. TyJ"C ' S P,,911~ ,

~P"'X l4, SPX90H, SPX~ \tl and SPINI t> Jre
J\ J ilahle at preccnt • the 1.1\1 ,.... . ' numbcrv
lli\e the JI\ idcr IJd ,.r ThU\ ,,"~ C\1\llIlf

~U l M il l meter e-m 1'It.' C\rJnJeJ 1,'1'

Ire~uenclC' . '1ur h' ~ Gill

2"
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l-or the frequency di~' iJcr, Iypc Sl'tN IO

wa\ use d, whil>h " f'e ralc \ in lhc norm al
Dll....X ht>u\mB wllh a ....ete runmn g {rum

III up 10 5,5 Gill and need\ a \Urrl)'

vohagc of ••nly S V,

A\ ."!t . 6 , ht... " lIfl ly lhc \C1: .>nd . mplll'ie r,
11, .. " rephll t·d to)' lhe pIT-dI\'ilkr m the

mcasnremcru amplifier orcuu . and a
permanent vtlllllge con tro lle r "a\ added
lor uie S V rower \urply, The I>pcrating
voltage III the liN amplifie r i~ \till pnl)' 10
V, .... lhllilhe enure circu it Can be powered

al 12 V Tbc prc -amphlier, II, noC Ilfll)'

jnt:rea~\ the mput \Cn\I(j\ IIY 11f I~

d l\lidc r , hut 11 ...1 ,,"lIeth tne dl\idcr
rnt-.Julc, 12, IIIhich i\ ten time\ moee
Clpcnw..e. houliJ lhc Input \C \'c:1 be I l ...l

high , The prc -di\'ider llf't' ta lc\ in the

r~UCIIl" )' range tmm 1M'. 140 Mill tn fl
GHI With carerut leve t arr 11 M! Mill 10

6,H ,II/ .

-(~
\ide u\mg the \trip l>ondUdor\ When
m\talling the rem aining t'l'mpuf'lcnl\ , ont c

ilj(lIln m\Crt l.hc nnmmnm \lIe um" (SM [)
\l/e IINJ3) - lIflfl. I nF and aM" IOnF
hll.... king up,Kill'" - (valU<'\ nol tnlilal ,

marked " 'llh I \tar m lhc IIImng J,attraml

" \ e rt in ll )"" mlo aflflrornalc holn between

the lop .nJ bottom ,,1.1("\ 0' rnc rnnl("J
cuvuu hUllrd, Like the mce-urcmcm
amplifier, the enure d\\("mhly van he

inll1t'J"lfllted intu a vunablc vhcct metal
houving . Hg X \ hl>lII\ 1111'1' \ample ccr-up -,

or rne aulht lf ' \ .

The rre-Ji~'ldcr nec,h n,l halanllnt: e ither .

II there i\ n.1 input "!'lila!, the SI'INIO
u~ l ll ll lc \ at ahuut S Gil" liInJ.n un\lliIhlc
\Igna l an lU rMJ SOliMltl can be meil\ured oft

the ou tput Thiv phenomenon vhould he

wen.known rr om e xrcncncc IIIlth men y
utha Cmllte r-i.'" ur lcd "'g,t JI\',J et\

All n:\i\lul'v SMD, M,mmclf Ill' Chip, \ i/ e
1211t>

All inductors : SMI>
All CIlP'"-'lltll'\ : SMD, \lIe nt'll'nhl'.I ,
hll>t.kingt'apal>iton marked ..... uh \l4Iron
cinuu: \i/e {INJ]

II :
12,
1.1 :
14 ;

n ·
OI -m:

2.2. ,h \C'mhl)

A [)lJtlNT pnntoo cin-uil huacd mede tmm
RT I>unlid .5X71111,S mrn . thid fUl'lm the

....\ i (III' the a \ \Cmhly of the r«-iJI\'lJcr,
The layuut hl\ liready teen "hown lfl hg.
4, and the 1I\\Cmhly a\ pcr the w mrut!enh

diagram (Fig, 7 ) i\ carried I>ut a\ rur the
mcecurerncnt amphfier.

F;....I uMke the hu1c\ lur lhe connecuon
!lu\hl'\ (SMA or SMC nan(t.ed hu\he\),

rn-.Jocmll: • dcarin(t. bole tlfl l.hc earth \ilk

uf the printaJ crrcun hll.rd . 11Ic oo\I1c!o un
then he :..u lden:J in Irom the earth \ilk ,

Then rhrough -hole plate: the earth Other:
Ctlflm'l"titlfl\ fn.,m IlllniJ \ txll'tCn all leg, Oil
12 llu\h ..... ilh the: ht1u\ill(t, n .cepl pin' 4
and 1. In~rt pm\ 4 and S thnlUgh ho le, '"
the mllted Cln-ull ht ...nJ and ",Ilkr l.hcm 10

to r an J hutlom \idn , All o l her
cunncl'li l>n\ lire \olJered unty In lhe It'r

INAOJIIW ,A\I.nlekltll'
SPHYIlJ BIXi, PIc\'oCY
7HIU

7XUlS
BCK4Xh

HASYS. Siemen\

2 SMA Of SMC nanged hu\hc:\
] fcaJ -thnlUgh npacilon,

aW· l nF
1 DBflNT (1)2 PCR

I tin-plale melal htlU~inl
74 x] 7 x]O mm
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