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" SUEDWIND" - A 2 m FM-HANDHELD TRANSCEIVER
WITH 80 or 396 CHANNEL SYNTHESIZER

AND TOUCH-KEY OPERATION
PART 2: CON STRUCTION , WIRING AND ALIGNM ENT

by J . Becker , OJ 8 IL

5. CONSTRUCTION AND WIRING

5.1. Logic Boa rd

The lo g ic board (Figu re 17) is desiqnated OJ S IL OO? T he otme nston s are 137 mrn x 49 m m
Th is bo ard is do uble-co ated and POSSC%€s through-c on tacts, Since the avai lable heigh! is

l im ited . 11'1 is PC-board is manutac tu-ed from on ly 0.6 mm thick materi al. Attention should be
paid w hen solderi ng the integrated cncu sts inlo place thai Ih ", rc·board is not benl. Due 10
th e hig h number of mteq rated circuits. il was not possible fo r all connections 10 be pr inted

on th o board . For this Wilson 21 Hnos must be wired on tho conductor sid e o r the board
accord in g to Tab le 1. This shou ld be made wi th insulated wire of approximately 0.3 mm dia­
meter, w hich should be glued to t he board with a lew drops of speci al quick-d rymg adhesive.
Figur e 18 shows the complete logic boa rd , The mterpotator g rou p (Figure 4: berow) is

mounted onto the condu cto r side of the board us ing two wires after the wi rin g 0 1 t he un it Is
comp leted

W" e No. fr::mIe /P in via IC; P,n te IC;P;n

, 4029 ,'E / l 74 C 93i1

2 4(l29/ E/2 4050/ E16

a 4029 1[ /6 456C/F iI 4, 4029'[ /1 0 74 C 9311J

5 4029,E I11 4560 -'£.12

6 M)29,-Eil 4 4~f>O ,'E I4

, 41J29 /l 16 4550 /,1/1 4

8 4029/ 1.' 11 4r,f,(1ll/Z, 4D29/l/14 ·1~f,(l/Z"'4

00 4560 'lof1;) 45 11/ ( /6 0 W.l ; 4522/ liZ

" '\560/F I TI 45 111Fi? 11MW -15' ? / E/ 14
I ~ 1~60/E / l ~ 4 ~ 1 I/F/ I I I M(1I VoZ2/ F/ 11
ta 4C>60/U13 4b l 1iLl/ (1 ~n l 45ZZ "V~

" 4560 'Z /1 I 45 ' l f7 i2 (1 Mll ) ·1030/1 2
is 4~rZf1 2 -b11fZil (I Mil ) 4~30f 13

is 4Sf,(J/z/ lJ 45lTIL I7 (1 V Qi 4:,n I Li ~

" 4001l ~ 4~221 7/;

re WOl 16 4522 / l l1 1

" 400 1/10 o 204 I~) 0 ' 74 C 93/1 4

eo 4COJ111 ~ 522 i Z / "

" C 205 {3 3 ~F\ o 2Cl { ~ i 0 2C2 {a ; Table 1
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Fig . l a : A~ lho , '$ prOlo lype at t he log ic board OJ a /L 002

5.2. AFfAF-Board OJ 8 1L 001

The co mpo nent locations on the 153 mm x 65 rr m PC-board OJ 8 1LOOl are g iven .n Fig. 19,
If the Pc-ooarc pos sesses th rough -contac ts. 't wid only be necessary :0 solder on the
con duc tor side of the boa ro. Exceptions are The two cry stal cases . the outer concn. crors of
the ccexret cabl es b , /b, l . v, /v z and u-e rotary connection ot C 55. If ttuouqn-contacts are no !
avai labl e . it is nece ssary to firstly solder tt-e grourd connections on both Sides of the board
The inter connections L 1 to C 1. L 14 tc C 55. 2'1d R 42 to 0 9 and 0 10 are -nade using w ire
br idges. C 55 is mounted 0'1 the coerc w t'"l the ad of two sotoe - pi,s o' 1.3 mm d-ar- eter in
add it ion to us grOl.r.d connecuor- . mcccran ce L 14 s'1ould be spaced 8 mm from t-ie uo per
side of the cc-bcarc. C 31 s located aoc ve t he TBA 620, The Pc-boarc is aso designe d fo r
the installation of a TAA 611 C 12. which will -eq utre 1 mA less aotesceo: cu rrent. Figure 20
shows a pnotog raph of lhe completed AF/AF-board

Fig. 20: AUlho r' . P 'OIOtyp~ of lhe RF/AF board OJ 8 IL 00 1

_ 4 - '" VHF COMMLJNICAliONS 1/1979



.'

•

r·,
Pi.':.

URi!
~ ST v.'.... "),1.. emc

~
w ( 161 :

c~"> <j>'" -'

s. \ 't

.. ~i8 ~0 LUO.. ~

ll22 s
(' .1

~

0, 0
LOll.

~-
~

~
~

'".. ( 111

un '1,. I t~ flr- R ~I
,... r 1
:01 RSL 12V

('l'l~fm C1t1.I

('\11,
• •• ••

,:;;::
,.....

U' ,::

;
"' t;',,,,·r:
r

r :,\

0 '

Fig . " , PC-boa'd OJ e lL 00 1 (RF/ AF !>o,..d j wit h compolle nl locltion• . R 10 61100 kQ ....i ..... ' u.e)
Is not on IlIi, board : It h i S 10 be sold.rld on the coppe,-~n. s ide , in pI , a ll• • 10 C 106 .

~ VHF COMMUNICATIONS 1/1979 · 5·



The dashed lines around the VCO and transm it amplihe r show lhe positi ons 01 lhe scree ning
panels It was not necessary to screen the VCO in pr-rcncc: how ever. a detenoranon ot the
modula tion qualit y wa s observed when the transmit amp li fier was nul screened

The posi t ion of a 13.5 mm high screening chamber Z constructed tro m l in prate is \l iven in
Figure 21 Three ho les of " mm diameter are p rovided i n 1he cover above C 72. C 73 and C 74

5.3. Ca se fo r Model C

A lt er t he Chass is trame R (Figu re 21) nas beon be nt, dri lled and sawn, rai ls A to 0 (Fig ure 22)
sho uld be so ldered in lO place. Before do ing this. i t is nocossary lor rhl) o xvdizauo n 10 be
removed tro m t rarne and rail s in a hvd rochlo nc acid so lu tion of 10 % The sur face 01 tho L­

rai ls 10 be so ldered is Tl'1Cn thin ly t inned w it h the aid of a larye so lder ing iron . Alt er removing

th e resid ua l f lux. the rails a re held into place against the frame. The rails are then heated w il h
Iho aid of a soldenng iron or similar unTil so lder is able to tlow along the surtacos 10 be

sol de red. Rails A and B should be tiled atterwartts in order to provide a cutout for the eigh t­
po le miniature swncn.

In o rder to ob tain a su fl icientl y deep thread. brass nuts (M 2) are sont c red on to the rail s at
th o positions desig nated at 11 in Figures 21 and 22. They should be held in to place during

the so lde ring process Wit h the aid of iron screws. wh ich sho uld be kept fr ee of so lde r. The
completed chassis fr ame (Figure 23) can be p ickled mat. nickle o r chrome-plated.

This is fo llowed by mounting all con trol components on to tne chassis frame Depend ing from

tne manufac turer . it may be nec essary for the ta-oote con nector st rip L to be filed down to
45 .5 mm. The 8-pole OIL-sw itch is glued into place using a dual-component adhesive. Aller
this, it is provided with A 213 to R 220 (Figure 4) and 12 str anded wi res of 20 em in renc tn.
The two 7-segment LED d isp lays are glued int o place with fast d rying adhesive behind t he
red plexig las sc reen A (Figure 24) , after which it is provided With 16 stranded wir es It is

possib le. af ter th is. fo r the completed RF/ AF board to be screwed into place in Ih(' fra me
Finally . the threaded ba r W with seven M 3 nuts mod if ied acco rding 10 Figure 24 and t he
accumula tor mount a are fi xed into place. These lwo parts and the bent sides 01 the frame
are fi tt ed co rrec tly. countered and fi xed into place by soldenng 0 to the RF/AF board

The logic board is soldered into place and connected nt tcr f ix ing the cent-a t catne assem bly.

5,4. Wiring

The rou gh po sit ion of the wiring assembly is given in Figure 21 (r ight ). tntorconnec ncns o f
the RF/AF boa rd arc dHsiynated wi fh smauletters. e.q . s. I. u.. d,; nnos wi th tog ic signals arc
design ated w ith capnar let ters. In Ihe com ponontlocano n plan (Figure 19). li nes c , - c. to the

vo lume contro l <I re nOI g iven: t hey are dir ectly SOldered inlo place at the lop ot H 18. A 19,
R 23 and A 22. Lines e., e, . n and t are co nnected to tho to» 01 R 17. R 26 and D 5. w~l i c h is

on ly used for this pu rpos e (keelJ short). Th ree lin es: the antenna cabl!'! to th e lront, ea and
PTT> are fed along the msio o of Ihe fr ame (g lued w ith filsl ·dryiny adhesive) 1he ante nna
cable t o t hc rear co nnecto r is pla ced below this.

The 10 wires from behind the accu mulator to in lront of me accumulator are provided using

fwo screened stereo cables (lour-co re screened cable 012 mm outer diamete r):

I Screened cable along the ac cumulato r ncar to lhe Ihreaded bar : 1<. . rn, r , A, . screen = i.
2 Sc reened cable alo ng the accumulator near to The RF/ AF board L s. u,> Z" sc reen = p.

·6 · A: VHF COMMUNICATIONS 111979
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Fig . 23 : Thf co mple te CUll fra me C

Al lhe Iront left , the foll owing are wired: d . . four l imes d, . e,. t. g. c , - c• . i, and i, ; in the area
behind tne connecte r stri p are : n . u., and I .

The coaxi al cable v , lv~ from t he VCO is ted as shown in Figure 19 directly along the PC­
boa rd . and the outer conducto r is soldered to the upper side of the board at bo lh ends. Line

b, /b. to the RX-mixer is fed approxim ately 12 mm further along the board and then at a
height 01 approximatel y 12 mm across the board above L 17, where tho cute r conducto r is
so ldered in to place on the screen ing can and then up to C 10 br.side which the toner con­
duc to r co nnection is located (screen remains disconnected) .

A cr oss-sh aped cab le assembly is used tor the conn ection of the lo gic board The let t arm
wi th wi res 5 , - 5 1" PIT, and h is fed from the center of Ihe Dll. -switch and combined over

T 12 wi th the main cable assembly from The front which comprises lhe lines A,.l" q. K,. A, ­
G ,. A, • Gz- B , B. o . 5 and li fo (23 cores) and WIth another cable assembly from me rear.
com ing from the center of the RF/ AF·board wh ich comprises line s q. x. y, 7 and » D. Al l

w ires in the cable assembly are made from stranded wire wiTh The except ion o f w , x, y, I . q
and + O. w hich arc in the screen ed aud iO cable.

The logic board is fi lt ed into ctace and mounted to the frame using the three scr ews and l he
three nu ts so ldered to the th readed bar. This is then folded out by appro xim ately 100". In this
posit io n . the unit is held in place and the w ires 01 the cable assembly are ted to the vano us

locations . Lines A2 . Z, and u ~ are added from the two screened aud io cables. and w orrect
from the v e o . The lengths o f th e wire should be cut so that the fold of tho cable assembly is
on the lett below th e th readed bar when the log ic boa rd is fold ed Into place.

A VHF COMMUNICATIONS 1/1979 - 9 -



6. PARTS LIST

6.1. Se micondu cto rs and Capa c ito rs

ro, 1 N 4151

2x SA 379 tSlcm ens. TFK)
3x 1 N 4003 or 1 N 4oo1
a, I3B 209 [Siemens]

IX r,8V 2
1x BZX I ;' C ? V 1 (ITT, Phi li ps)
I x L f D 3 111m diame ter
h BFT 60 (Siemens)

2x er 450
t x B F 240
1x 2 N 4072 (Motorol a)
1x M RF 227 (Moto ro la)

5x AC238 C or 13C41 3 C
bx BC :108 C or BC4 15 C
IX BC 327-2;' (Siemens, TFK)

1x BC 202 blue (AF m inia ture PNP . Siemens)
3 x BC 122 blue (AF miniatu re. NPN. Siemens)

Ceramic disk capaci to rs .
type 1 B (gr ey)
Spac ing 2.5 mm, high Qual ity

+2%

"
C.1 uF"

" O.22IIF

" 0.47 ~I F

4, 1 I,F

2, 2.2 !,F

t x 3 3 llF
2, 4.7 ~F

2, 6 .8 nF

tx 10 !,F

t x 22 flF

1, 47 I,F

Styroue x 25 V DC

::: 5 % max.

t x 47pF (Cl 16J
ax 100 pF (C 112 /115/ 12 1)

2x 1.5 nF (C 143/14 4)

1x 2.2 nF (C 220)

'J Of multi- layer ce-a-uc tyoes

Tantal um otcctrotv trcs
d rop type ::: 16 V DC

tx AC 153 (or AC 18B)

Ix 2 N 4861 (Texas)
t x AF 245A

l x 2 N 4416
l x 40673 or 40841 (RCA)
I x 113A 820 (SGS-ATES)

1x rOA 1047 (Sieml:'JlS)

l x 741Cor TBA22 lB
2)\ SO 42 P (Siemen s)
?x MAN :; [Ptulips. Monsanto )

1JI 404fi (Mot orola, Fairchild , not RCA)
2x 4522 (Mo torota ]
Zx 4;'60 [Motorola }
?x 45 11

l x 4001
tx 4007 only w ith 400 cha nnels

zx 4029

tx 4030

Ix 4093
t x 74 C 93 iNS }
1x 74 C 90 on ly with 400 ch annels

Tantalu m elec trorvnc s
d rop type ~ 10 V DC

Arurmmu rn-elect roty ncs 14 V DC

1x 4 7 L1 F (C 131)

tx 2.7pF
1x 4 ,7 pF
2x 6,8 pF

4x 15 pF
Sx 47 pF

6x too or
tx 220pr
6x 470 pF

Ix C 2 17.
C218

lOx 1 nF
3)\ 2.2 nF
5x 4.7 nf . )

Bx 10 nF ")
3x 22 nF 0)

1x 1OnF(C 142)
1.>:: 47 nF ') (C 126)

Ix 58 nF "J (C 134)
1x 0.22 1,F "J (C 129)

C 148: 58 nF 1. 10 %

Ceramic d isk. capacitors
type II (y{)llow or brow n)
Spac ing 25 mm. lower

qU<l lity -<:. 20 %

MK M (Sieme ns)
Spacing 7.5 mm
+ 5 %
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6.2. Trimmer Cap acitors, Tr immer Potentiometer s, Resi stors, Wire s, Crys tals

Component

1 air-spaced trimmer 2 - 13.5 pF. type 11 U 7
1 plasti c loil trimm er 1.8 - 22 pF, 7.5 mm di ameter

1 ceram ic di sk trimm er 7.5 rnm d iameter. 6 - 30 pF

1 plasti c fo i l tr im mer 10 mm dia.• 5 - 60 pF, No. 808/3
3 plasti c foil trimmers 10 mm dia.. 4 - 40 pF. No. 808 /3

3 trim mer po tentio meters max, 8 mm dia., max. 5 mm hig l,

one each : 1 x 200 n / 20 kfJ 1 500 kQ. e.q . type 171 or 170

Manulacturer

r ronser
Phil ips
Stet tne r
Phil ips

Phil ips
Vit rom

470k~l +5 %

Res ist o rs on the RFIA F board : max. 2.5 mm era. spac ing ;§; 10 mm. tolerance :t 5 %

Resisto rs on the log ic board ' min iature types with + 20 ";" to lerance (except A 25 that may be

larger. and R 253 . A 254. A 255. which should have a tole rance of ± 5 %):
Most fav o rable type: spac ing ~ 2.5 mm .

Wires: Min iatur e coaxia l cab le 1.17 mm outer d iameter; type 50 VMTX. 55 n, r euoo-ms utetoo.

Ste reo audio cab le: 4 cores plus screen . 2 mm outer diame ler.

For logic cab le assemblies: stranded wire

For w ire wrapping on the log ic boa rd, i t is bet tor to use stret ched, tin -pla ted w ire wi th heal ­

prool insulat ion of approx 0.3 mm diame ter.

Silver-plated copper wire of 0.5 and 1 mm diameter.

Crystals:

66 4 MH" ser ies resonance HC- 18IU : KVG type: XS 6106 L
(o r better qu ality : XS 6306, si nce nus crystal mamlv deter mmos the Irequcncv accuracy].

10 .7 MH z para llel resona nce w ith 30 pr oHC-18!U : XS 6104 L ' )
200 kHz parallel reson ance With 30 pF. HC-6/U : XS 0501 oJ
0) amateur quali ty IS sutncrcnt lo r these .

Resis tor table : Logi c board : (Mi niature types}

330 Q 'x 3.3kQ 20 >:. t Mtl
2)(12kU 4)( 4.7 M!l
5 )(22 kU
1 )( 39 kQ
4 )( 100 kU

RF /AF board : ± 5 % throu qn out. normal types

6.3. Lar ge r Compon ents

Component

Micr opho ne-Loudspeaker 0 2 ! 0.5 W, 50 U, type 370 A 1
MeIer EW 8. approx . 0.3 mA
Coaxial con nector HFB 513 (M 8 x 0.75)

). VHF COMMUNICATIONS 1/ 1979

Manufacturer

Hormcc. Berlin

Schiitzmger, Stuttgart
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Coaxi al pl ug HFS 5/ 2 lo r telescopic an tenna

2 piece s mult i-position sw itch (2 x 0). sbcrr-crrcu.teu .
ma x. 13 mm cne.: e.q MY 1nx6 kIT 12

o r PS 613 / 1/2x6 k/12!1 / 5.8
Co nnector strip 13-po le, w ith go ld-plated con tacts
2 matching p lugs (lor car mounts and battery chargerf

Mmiatu re logg le swit ch. a -pole . w ilh dual in l ine case
2 pieces nil t ional-RSL-12 V retars

1 chan geover, screened
Nickel- cadmiu m battery . tvpe 10 x 225 DKZ
Monolythic crys tal fi lter MQr 10 ,7-15: ba ndwidth 15 kllz
M ic ro p hone transformer 1,10 , polled . type 51 102

Schutzinqer. Stutt gart
EBE Gmb H.. Leinfelden (Germany)

Erni (Swit znrtanc ]
Sicmen ~

Grayhi il . :ype 76 P 08

Nat ional

varta-nenc
AEG-l elel unkcn
Hat.to. Usifl gen {Ger:nan yl

Components lor the case:

Vers io ns A and B {milled):

Version s C and 0 (sawn and ben t) :
B rass 58 L-p rofite rail 4 x 4 x 0 5 mm
Brass 58 O- proWe , 5 mm diameter

Requ ired lor all versions:

6.4. Coil Dala

Brass 58 c:J .pro-ue ::'0 x 30 mm
Brass 58 1=:l -pro file 30 x 6 rn rrt

Brass 63 - plate 01 1,5 mm tr< lck

Graopnor

0.8 mm alu m.nu-n p lato (cover)
Brass threaded roo (M 3)

Brass nut s (M 3)

Brass nuts and sc rews ('vi 2)

Tin plate of appr cx . 0 ,2 mm thick
for PA screenin g

I L 101:

L 114:

l 120 :

l 121:

L 103, L 106:
L 107, L 113 :

L 118, L 119:

L 108:

L 122:

- 12 -

Selt-suppo rtinp. 4 turn s of 1 mm ttla.. sttver-ptatec copper w ire,
inner eta . 5 mm. length 1.3 mm per turn

self-support ing . 5,5 turns 0 1 1 mm cna.. suver-ptetec copper wire ,
inner dia 5 mm, leng lh 1.3 mm per fu m . Coi l tap at 1 and 2 turns:
pay att ention to direction of wi nding (photograph)

selt-suppo rtm q, 4 turn s of 1 mm dia . silver-plated co pper w ire .
inne r dia 4 mm , length 12 mm per turn

sett -supporttnc . 2.5 turn s of 1 mm d in" silver-p lated copper wire ,
inner d ia . 4 mm . leng th 1.5 mm per turn
Co il lap at 0.75 turns faci ng d ownwardS (photo)

Fer r ite bead 3 5 rnm o.a. x 3 mm, on transistor lead :
use non-conduct ive ferrite material I

Ferrite bead ly ing on boa rd w ith n shll pcd wire of ap prox. 0 5 - 0.8 mm dia.

Fe rrite bead with 5.7~ turns 010.3 mm d ill .
enamelled copper wire

Ferri te e-horc core of 6 mm era ~ 10 mm with 2.5 fu rns 010.5 mm dia. w ore
(Phil ips 431 2 020 36700)
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L 102:

L 115

l 112:

Ferr ite co il 6/3/ 3/ made from material
Fi 01 u 8 (violet) wi t h 2,75 turn s of
0.3 mm cne. enamelled copper wire

Ferr ite coil 6/3 /3 as abov e w ith
4 x 5.75 turns o f 0.3 mm dia
enamelled copper w ire.
4 wires should be stranded to qcth er
before w ind ing the co il.
. = Start, ' '" Finish

Special co il set transformation ratio I 10 cor e type E 10, polled core
0.4 H: 40 H ! 170 ~t 2.2 cc

lSZ: approx. 1.5 to 3 mH, max 11 nun d in" e go325 turn s of 0.1 mm era
ennmell l:!d copper wire wound in a poneo core
(not requi red lor crvs tars from VHF COMMUNICATIONS)

l 104: Soeciat co il set. <\ tu rns _ 1 turn at 0.3 mm dia. enamelled coppe r wire
and vio let co re (commence with 2 x 1 turn strandetj together)

L 116: as L 104. blJl lO tu rns .... '2 x 2 turns of 0.3 mill ora. enamenoc copper wire
\10 tu rns inside and on top ct t t us '2 x z turos stranded toget her in an
msutateo tube. (. == com mencement 01 wind ing)

L 117: <IS L 104, bu t 2 x 3 turns . 1 tum of 0.3 mm diu. enamelled copper wi re
(commence w ith center tap. 2 x 3 turns wound up in a opposite d irection,
place one turn in an insul<l ting tube at tho bottom el tho co il)

L 105, L 109: Specia l coil set . 16 turns of strandoc wire 12 x 0 03 (or if not avai lable 0 1 mm
din. enamelled copper wire) with temte pin and polled core from Fi 05 I 7
(or ange) (Wind as c lose as possible. If possible in a s,ng l(! layer).

L 110: 22 turns, otherw ise <IS L 10tl , l 109

L 11 1: 16 tu rns - 4 turns, Stranded wtrcns prl:! viously given (16 tu rns wound on t hn
inside and 4 turns on the OUlside). Olherwisc as L 105. L 109

Coil co nnections:
(as seen f rom abo ve)

DIJ[EJ[25]DJ[m
l 104 l116 l 11"l l 10<'/ 9!1" L111

Further cetans regard;ng wind ing the coi ls :

The wind ing s 01 L 104, L 105, L 109, L 110, L 111, L 115, L 116, L 117 should be g lued into
p lace aftor w inding with a dual-component adhesive: in the case of L 109, L 110, L 111,
L 105. also the polled core .

The spa ce left in inductance L 114 should be filled with duet-component adhes ive to sup­
p ress any microphomc effects: u se on ly a l itt le adhesiv e at a time, repeating lh is process
every few hours or days unt il f ull!
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The co il taps on L 114 and L 121 shou ld be made with 0 5 mm cte. silver-pla ted copper wire
afte r tapping or dri ll ing a 0 ,6 mm dra . ho le in the co i l. Dur ing thn so ldering process, push th e
ne ighb ouri ng win di ngs away in order to avo id any sho rt-c ircuit

Japanese IF-circu its can be used lor l 105. L 109 and l 110 (the center pin 01 l 109 should
be removed); however, measurements on a number of suc h crrcurts have sho wn that the Q is

on ly in the order of 20. compared with 90 obtained with home-made IF-indu ctances. The ult i­
mate se lec tivity is main ly dependent on this Q The pins of the co il formers arc only ab le to
w ithsta nd a short soldertnq period ! The IF-inductances arc caster to wind than the VHF
induc tances.

7. ALI GNMENT

7.1. Any wiring fault s in the frequ ency selec tion logic will be no ticed immediately on count ­
ing th e channels. The adding network: + 20 ,lnd the Pl l-iog ic IS checked by counting the
transm it frequenc ies

Two simple probes are g iven in Figure 25 for chet:king t he ooe reunq points and osci llat ion
amplitudes. A capacito r 01 a few pF previous to the coaxrat mfl3!\urin y cable ts suffici ent for
coup lin g a sensit ive VHF·counter with 50 Q input,

-.=---~-)-

I '0 I""" '

.L

Fig . 25: Alignment oids

7.2. Oscillators

Pl.L crystal osc ill ator and doub ler:

Tran smit mixer - c rystal Osci llato r:

Refe rence frequency:

Test po int A 146 1 D 112 /0 113
fnom = t 32.800,0 MHz
pulliog r<loge > 1 kHz;
adjus tment accu racy » 50 Hi.

Test po int C 161 I C 162 or C 162 1 C 163
fnom - 10.700.0 MH2
pull iog ranqe _ 1.4 kHz

adjus lmenl accuracy "" 20 Hz

Test point: pin 9 of IC 74 C 93:

tno rn = 100.000 kH2
perm issible torerance approx. ± 5 Hz
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Adjus tment of the VCO (recei ve mode at channel 00)'

The tu ning vo ltage (w) shou ld be at its lower lim it at app rox ima te ly 60 % of the maxi mum
capacitance 01 C 155, This vo ltage is determ ined by D 205 and is in the or der of 3.8 V The

voltage (w ) is now ad justed to be 1 V higher by inserti ng th e rotary pla tes of C 155: the side
l ines at a spacing of ::: 25 kHz from the car r ier wi ll sti ll be su1iicient ly sup pressed (see section
4.2 ,1. a nd Figure 5), The voltage (w ) wi ll be reduced by 0.5 V when the cover is f itted,

A freq uen cy cheek at the an tenna in the t ransmit mo de on channel 00 should result in

tnom = 1440000 MHl ± 100 Hz , A temperat ure dependence ot approx ima te ly - 400 HZ!10 "C
was measu red This was mainl y caused by the 664 MH z crysta l osc il lato r ,

7.3 . Rece ive r

Th e rs-ctrcuns and VHF interm edi ate staqe L 4 can be tr immed tor maxim um S-mo tor readi ng
Wh ilst receiv ing a 2 m ~ i g n <1 l , however, a f requency modulated signal generator ( L 4 kHz
deviat ion) and an osc il losco pe (co nnect ion n) will be req uired it an acc urate al ignment 01 the

IF· b 'Jndp<lsS cu rve is to be mac e Inductance L 11 is <J lign cd lo r maximum auo!o ampl itude,
and ind uctances L 9 and L 10 are aliqned alte rnately seve ral times fo r minimum d isto rt io n 01

the sin e-wave signal , Th e sign al generator should be connected to Ihe rear antenna connec­

tor and its level shou ld be in the o rder of 100 L,v

Th e im age t rap is al igne d with th e aid 01 C 1 w iTh t he t ransceiver set (0 channel fiO. and the
image frequency of 124 100 MHz al iyned fo r min imum S-me ter read in g Ailer II Iis, tile siqna l

qenera to r vottaqo is ' ed uced to approxirnetcfv 1 IN and C 2 <J ligned tor maximum s -mcter

read ing at 1·15,500 MHz. fol lowed by ind uctances L 4 <J nd l 5.

Fig. 26:
Harmonic and spurious signals in the
transmitt er spectrum in The
frequency range Irom 0 10 1 GHz
V, 10 dB/div; H: 100 MHz/d iv

,k VHF COM f.,1UN;CATIONS 1-'1979

Fig, 27 ,
Spectral purity of the transmit signal
(channel 40) in the range of
+ 5 MHz from The carrie r.
V: 10 dB/div: H: 1 MHz/div

- 15 -



7.4. Tran smitt er

The call in g lone osc illator is aligned to 1750 Hz wi th the aid 01 AT (Figure 4): Test point pin 4
o f the 4046, lun ing rang e _ 1.1 kf-iz . The frequency deviation of the calling tone should be
ad justed using a modulation meier o r similar test 10 := 4 kHz. The max imum frequency

de via tion is In the order of ::. 6 kHz. Trimmer Au (Figu re 3) Should remain in Its center

posit ion . II a spectrum analyzer is available. it is possible to improve the transmit spect rum by
adjustment of the VCO frequency suppression (Figure 26) Finally. the transmitter is aligned
wi th the aid of L 17, C 72. C 73. and C 74 in several runs at ch annel 50 to ob tain maximum

out put po wer et a current dra in of approxsmateiy 225 rnA In order 10 compare the specifi ­
ca tions, on e can Ice d the transceiver from an external source at 12,7 V Within discharge d
acc um ulato r. If no measuring equipment is available. it is possmtc 10 align accord ing to me
meter ; however, i t is necessary l or the rem antenna connector to be tcrmroarec with 50 n .
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NEW from UKW-TECHN IK: ATV·Tran smin er ATV·7010

Th e ATV-7010 is a complete ATV· transmilie r for the 70 cm
band. It is only necessary to connect the camera, mtcro- { 0 • •

phone, antenna and 220 VAC, The ou tput power is 10 W, , ...
w hich is suffi cie nt lor commu nications upto 50 km ac cord- -
ing 10 the icceuco and antenna gain , 0 1 co urse, il is also _ A ;" _ T~ '~ 0
possible to cover far g reater dista nces un der good condit-
io ns . Delivery ex. stoc k to e weeks

UKW- TECHNIK I UKW· BERICHTE ' Hans OOHLUS oHG 0- 8523 B A I E R S 0 a R F '
Postfach 80 . Jahns tr, 14 ' Telel on (09133) 655 + 856 (Anrufbean twort er) , Telex : 629887
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A TRANSISTORIZED LINEAR AMPLIFIER
FOR THE 23 em BAND

by U. Bec kman n, OF 8 QK and J . Dahms, DC 0 DA

Ama teu r rad io activity in the fre quency range between 1250 and 1300 MHz: is increasing con­
siderab ly. This does no t on ly co mprise SSB comm uni cations at 1296 MHz: (23 em), but also
amateur te levision (ATV) op eration at 12~ 1 MHz (24 em) Modern . eff icient sarmconducto rs, as
wel l as constructional des igns to r preampli f iers (1), rece ive (2) and transmit mi xers (3). (4).
have also played an important part in th is interest. The disadvan tage has been that the des­

c r ibe d tran svorters di d nOI provi de su ffic ient powe r levels. w h ich meant that they had to be

used together w ith a tube power amp lif ier . This, of cou rse, is a grea t d lS,ld v<J lllagc 1m port ­

ab le operation.

A transts to rtzoo linear amputtor is now to be desc rib ed which <ll iow s outp ut powe rs in the

order o f several Waft s to be ge ne rated in uns frequency range. The tmea r amplif ier modules

are des igned fo r linear operation and are th erefo re suit able tor SSO and A IV uperalion

Detai ls are also to be g iven for us ing them in the FM mo de.

1. TRANSISTOR SELE CTION

On ly a few types were fo und to be suitab le 101 III is appncatton. Mos t trcmsistors thnt op erate
w ith a reasonab le eff ic iency in the 1300 MHl area require operaunq volta ges 01 ;J~ V and
more , and they are ma inly desrqnec for usc in a grounded base c ircu it . Al ter consrdenuq the

co sts. the fo llow ing types were finil i ly selecte d an d tested in expe rimental ci rcuits 13FR 63,

64 . 6~ . 94; BFa 34 : 6F T 98: 6LX 98

The best tr ansistor fo r use wit h an o oe retmq vort aqc of 12 V was found 10 be a new transisto r

manufactu red by Phil ips: UFQ 34 A sing le ,JOd a pilrilflel amplifier arc to he descr ibed usinq

th is trans isto r type. The h ighest ou tpu t po wer was obta ined using trrtns istor type BLX 98,
w h ich. unf ortunate ly. requires an operattnq vo ltage of 25 V. arid on ly p rovides a power g:l in
o f 3 dB

2. MOST FAVORABLE STAGE SEQUENCE

When constructed favorab ly and aligned. the Iransm it converter DF 8 QK 001 (4) wil l provide

an output power of approx ima tely 220 mW w hen the output stage is equ ipped wilh a BFn 64
t ransisto r , On the other hand , if a BFR 94 is used in the output staqo . tho outp ut pow er can
be inc reased (in the experi ence of the autho r) to app roximately 400 mW, Since tho ca se

d ime nsions are virtual ly the same, it is also possible to use transistor type BFQ 34 tor the 1<1 " t
stage on this bo ard. Th is allows the powe r gain to be increased by noa nv 3 dB, an d w ill

provide an ou tput power o f 600 mW.

This is sufficient to full y d rive th e paral lel l inear amp li f ier equ ipped w ith two BFQ 34 to an
output po we r 01 3 W, which is to be desc ribed later. The single stage equippe d with BFQ 34

would be overdriven w it h a dr ive power of 600 mW, and wou ld no do ubt be destroyed. Th is
single sta ge is desig ned fo r ca ses where 200 to 300 mW are to be increased to a higher level.
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All prev iously mentioned values are valid for SSB operalion at an operating voltage 01 12 V.
The ma nufact urer gi ves a maximum permi ssible operating vonacc of 15 V l or transistor type
BFQ 34 _ For amate ur app licat ions. the operating vo ltage shoul d not be higher than 13 5 V.
since oth erwi se the transisto r could be dest royed when th e r natctun q is not optim um.

The au th or s recommend the previously mentioned sequ ence as t he best combination prov id ­
ing a min imum o f construction and high effi c iency_ The available ou tput power of 3 W in the
SSB-mode shou lrl be su fficient lo r most po rtable appucanons. For fixed -stat ion operation.
this se t-up can be followed by a cavrly amp lif ier equipped with the 2 C 39 which can be
driven up to approximately 35 W. Figure 1 shows a block diagram 01 such an arranqement

OF S QK OO1
I I I 600

2xtllR I 13FR I B FR I Bra m.....· l xB f Q1 4
'1J.. I 31, I 96 I 34 1-

M" : e- I v l~ e-
I I

3W f 2f 39 je w!
----'- -

c-
---- - o---o 12- 13.W 800V

Fig. 1. R e commen dation for th e s ta ge sequ ence of a t ransm It c onve rt e r and li n ea r ampill ie r

An attempt was also made 10 further ampli fy the output power 01 a paralle l linear ,1mp lrher
equ ipped w ith two BFa 34 using a 6 LX 98 nenststo r. Thi.. lransisto r was oporateu al 25 V
and a qui escent current of 850 mA. Tha gai n amou nted 10 approximately 3 dR IIp to <If! our ­

put power 01 approximate ly 7 W. All stages operated in a v er~ stamo manner

From the large number 01 davcro pments. two modules are to he: described that arc 01 inte rest
for const ruct ion , In order 10 keep the costs as low as possible. normal 1.5 rn rn thick, double­
coated epoxy PC-bo ard mater ial was used lor the boa rd s The constructor can decide which
transisto r at which dr ive po wer and operannq voltage is mosl surta tite lo r him from the power
oia qram .

3. SINGLE-STAGE LINEAR AM PLIFI ER

The c ircuit of the ampl if ier g iven in Figure 2 is in princi ple vary simple Either the 13Fn 94 or
BFQ 34 can be usoo. however. the higher operating voltage is on ly valid for tno BFR 94
Wheth er the amp li fier will ope rat e el l1cienlly or not depends on the care taken duri ng con­
structi on . whrch rs now 10 be descnbod in detai l.

Figure 3 show s a phOl ograph 01 lhe aut hor's prototype amplif ier, and Figure 4 shows the
doub le- coated PC-boa rd whos e d imensions are 94 mm x 74 mm The ground surf ace remains

virt ually in tact on th e lower side. wh oroas the stripl ines are etc hed on the upp er , component
side of t he boa rd, ano ensure th e input and output matching to gether with t he plastic foi l
trimmers. The linear amp lif ier is virtu ally identi cal to the last linea r ampl il ier staqe on PC­
boa rd OF 8 OK 001: this means that the same is valid fo r tt1C construction of this ampliflCf as
was men tioned in tnat art ic le (4 ).
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..12V . 3 DC0 DA 008
(..24Vi •

( : 0 IH 0;:41 117..., (.111H,
" 680,

20-302 HRFC ,
J , 3 0- 10 ,
'Fe

"
I IQ

" H R1 fl
,

680p 100 :6
i..u ; H Dco H

"
c H H ~A O p

R~?kr, 13; c1 XlOr' D,2 D, .

0, 1
RFe

L3 CJ L4 nN[

BNC L1 [ 1 C2 R' e -f~/'74JW+ OUT

IN f w/w/, -/ "" BFR 94
~:J 29~ !LJ oJ: BFQ 34

Fig . 2: S ing le -s lage li near amplil ie. 10. BFR 94 o. BFa 34 wi,h two dille.enl ba,.e ,vOltag~ eireuits _
The higher opc , ali ng voltage ca n on ly be u s~·d in conj unction w i.h I ii .. BFR 94

.:-.---'._--'~

Fig. 3: The sin g le-s tage amp lif ier with sere ening pane ls and ideally connect ed BNC co nnectors

Spec ial care must be taken on instal ling the transisto r into the cc-boa-o. In order to ensure
. t h roug h-contacti ng~ of the emitter connections, the cut -out lo r the tren s.stor is fi led out
sli ghtl y at both emitter sides so thai at least a 5 mm wide str ip 01 copper loll can be placed
from one side of the t oero to tne otnee.

These str ips are used 10 make a large-area connection 01 the upper and lower ground sur­
fac es of th e boa rd to the emitter connection strips which should ' i t ' Iall y onto the board. This
can be seen in Figure 5 showing a cross-section without solde r.
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01241 DC 0 DA 008
12 ,. 24V

l ' n
1;2w

1n t,
I

I
IDr3 I
I IDr 4, I

680, " 5 I ~~1

p 8g
, ougrey

Oc:rau grau OU T
14

IN
greYgra l,Jr flY

l,Jrey

'- -+-1
1--- - - - - - - 94

Fig . 4:
The BFa 34 Ca n
.. Iso be used
on the PC-board

l rn ,tt"'cCln1"ll'< lion
SlnphM '-.

'".., r~
( opp<>r to~li~

(o~ $trip

\ Inu'~lStor ( U".

.. St ud

Fig. 5:
Th is s hows how lhe emitter conne ct io ns
can be . th ro ug h_co nta c ted"

The ec -ooarc shou ld be sawn or cut at the input and output (approx 8 mm 2 mm) to al low
li ltin g 01 the BNC-f lange con nectors, The protrud ing PTFE-insulation around the center pin
o f these connectors is removed with a krute so that the pi n can lay at the same level as mo
bo ard ov er Us wh o le leng th wh en mounted taler. The two grou nd connections 0 1 trimmer
capac il o r C 1 and C 3 are bent outwa rd at r ight angles and shortened to appro ximately 2 mm
so Ihal they l i t exacuy on the slr ip lin e.

Alter mounting Ihe components, the PC-board is prov ided with li n plate panels around the
edg e thai should have a heig hl of al least 25 mm The upper and lower Side of the Pc -ooaro
shou ld th en be sorooroc all around the edge to this sc reenin g panel. Final ly, a suitable heat
sink is cut so that it f its int o th e plate casing , and is sc rewed in to place using the thr eaded
bo lt o f the tran sisto r. It is possi ble when so lder ing the PC-board into place to adjust the
panel so t hat the heat sin k disappears within this case Itsett .
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3.1. Components lor the Single- Stage Am plilier

Tran sisto r:

C 1 - C 4:
C 5:
C 6, C 9:
C 7:
C 8:
C l0,C 11:

A 1:
A 2:
A 3:

RFC 1:
RFC 2:
RFC 3:
AFC 4:

BFA 94 or BFa 34 (Ph il ips)

Plastic ron trimmer 6 pF (grey). 75 mm ere. (Phi l ips)
ceramic disk capacitor without connections, 13 pF
ceramic disk capacitor with out connections. 680 pF
ceramic capaci to r 100 nF
4,7 'lF Tanta lum elect roly ti c, drop type
ceram ic feedthrough capac ito r of npprox . 1 nF solder f itt ing

100 Q co rnpostte ca rbon resistor
2,5 k~ ! trimm er potentiometer (spacing 10/5)

0.47~! compo site carbon resis to r

3 turn s o f 0.5 mm eta . enamelled coppe r wire. inne r di a. 3 mm. sell-suppo rting
2 turn s o f 1 mm ora. si lver- p lated copper w ire. inner eta . 3 mm, sel f-support ing
s-hore fe rrit e core (Phi lips )
t t urn at enamel led cop per wire through a remte bead

3.2. Adjustment of th e Quie scent Cur rent and Measured Values

If tne desc ribed l inear ampl if ier is equipped with a tr ansistor BFA 94. a qutesco nt current of
60 10 100 mA is selected with the aid of the trimme r pot entiomete r. This is tnoopnnocnt of the
selected op erafi ng vottece 01 12 to 24 V. On the other hand. the op erat ing vol tage should no t
exceed 13.5 V in fhe case 01 the BFO 34: t he quiescen t current should be adj usted to 80 rnA,

The values that can be' obtained after favorab le alignment are g iven in the fo llo wing dia­
grams , Tiley wore measured in conjun ction with a traeetstc r BFA 94. Figure 6 snows the out­
pu t po we r that can be achieved with a BFR 94 as a f unction of the operennq voltage at a
driv e power of 200 mW or 400 mW. At the bottom of tho diagram , one wil l find the measured
DC curre nt power (quiescent current times op erating vol tage) so that one is abl e to obt ain an
idea of the etticiencv. Only on e measured value is givt1n lor transistor type BFQ 34 that shows
til e hig her gain of this type. This measured value is g iven by the lollowing parameters:
operatin g vo ltage 12 V. qu iescent current: 150 rnA, dr ive po w er: 200 mW,

FIgu re 7 gi ves the powe r ga in of a BFR 94 stage as a fun ct ion of the oper at ing vol tage using
the dr ive power as parameter For th e measured value in the case of a BFQ 34. t he same con ­
ourons are val id as were g iven fo r Figure 6.

t( t il Jl lX'll

------- -;,:,~

"'m.,
,

Fig. 6 an d 7: Measuremenl S on 1I1e , ingl e·st ag e linear amp lifier: fu rther del l il, In l eol
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4. PARA LLEL POWER AMPLI FIER STAGE

A linear ampli fier stage equipped with lWO parallel -connected BFa 34 (Figure 8) is abte to
p ro vide a maximum ou tput power 0 13.8 W at an operating volt age 0 1 12 V and a dr ive power
of 800 mW. A gain of approx imately 7 dB is obtained f rom a total Opti ral ing curren t of app ro ­
xi mate ly 4()() rnA. It is also po ssib le for the PC-board to be equi pp ed with two erR 94; such a

linear amp lif ier pro vided an output power of approximately 3.5 W i1 t an op erating voltaqe of
20 V. This version o f the linear ampli f ier can also be Classed as a usefu l. inex pensive l inear
amplif ier . since a linear amplilier equ ipped wilh a single transistor o lfe ring m e sa-ne output
power and gain et an operating voneq e Of 12 V in the l inear mocc wou ld be tar more expen ­
sive.

-? OlJl
"

re=r..rr it.. brod
Cl 2,1l) 4 or"
p<1' tf'd . lOpt
11 ' , 111 10 "33<;l

"

r--~~1ZV DC0 DA
1-r-~ . 009

l~ l 13 H L8 ---7(~5~--{:;l:;;S;:;}-1
Dr 2 r

L2 IIFr 2

,,1
,"0t: .

_ 1.1

Fig . 8; Ci rcu it d iag ra m of lh e para ll el li nea r ampli l ier and bas e voltag e supplV

Figure 9 show s the PC-boa rd fo r Tho parallel Iil leal ampli f ier Which has been desiq nated
DC 0 DA 009 . The dimensio ns ale 105 mm x BO mm 1his ooa m is also made Irorn doubte­
coa ted epo xy PC-board mater ial. With this modu le. tnc base cnokes and by-pass capacitors
are printed to make construction as ~a~y as possible.

As can be seen in Figure 10, all compon ents arc located on rno et ched sidn ot ,he bo ard .
Diodes D 1 and D 2, wh ich are used to the rmally stabilize the quiescent cu rren t. are mounted
d irectly on lhe cerenuc case of the transisto rs The Cathode connections o t the d iodes are
soldered to ground d iroct ly adj acent to the transistor in question, and the anod e connocno ns
are co nn ected v ia 27 U resisto rs to the appropria te conducto r lane. A small amou nt of heat­
condu ct ive caste ensures a good heat-cont act between transistor case and di od e.

The PC-boa rd is also p rovided wi th lin plat e panels which are then soldered to tho conli nu­
ous ground surfa ce on me lower side 01 the board, The same is va lid tor the Installation of
th e BNC co nnecto rs as was g iven in soctron 3. Finally. the ec-ooaro is screwed to a heat si nk
wi t h th e aid of the t ranststo r bolts and four additional screws (Figu re 11).
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fig . 11 : Ph otograph o l lh .. comple ted amplifie r wilho ul ec ver

Fig, 12:
M l' asur l.'d val ues 01 a
parall e l li nea r amplifier
equippe d Wllh
two 8Fa 34 t,ansistors

"

".. . 17-• i
1.5'
,

~J
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r UJ''''',

,
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,.)
~ a "-<0-.'

I
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4.1. Co mponents lot the Parallel Linear Amplil ier

C 8, C 9 :
C 10. C 11:

T r. T 2:
D 1, D 2:

C 1 - C 7:

BFQ 34 Of BFR 94 (Phil ips)
1 N 914. 1 N 4148. 1 N 4151

Plastic foi l trimmer, 7.5 mm era (Phi lips)
C 1. 10 pF (yel low). C 2 · C 7: 6 pF (gr ey)
Ch ip capacitors of betw een 50 and 100 pF
1 of ceramic d isk capac it ors wit h connection iooos
(keep connections as sho rt as possible I)

RFC 1, RFC 2: pr inted
RFC 3. A f C 4: 2 turn s of 1 mm ere. silver-plated copper Wire, inner dia. 3 mm , one re-nte

bead placed over the co ld end of the chokes. sell-supporting

R t : 1·3.3 !J. O.5 W
All o lher resistors: min iature composite carbon resisto rs

Trimmer po tent iometer: 1 kQ . horizontal mounting. spacing 10/5 mm

- 24 - .\ VHF COMMUNICATIONS 11197 9



4.2. Alignment and Measured Values

The ali gn ment is made in a simi lar manner to that of the previously menti oned single transis­
to r linear amplifier. In add i tion. it is impo rtant to obtain the highesl possible balance, The DC­
bala nce under cold and warm condit ions can Pc checked by plac ing 1 Il resistors (select two
o f the same value I) in series with the co llecto r chokes. The SHF balan ce can only be rou qhly

obtai ned by using the same tr immer adjustments,

The transfer charac teristi cs o f the oescnnoo parallel linear amphher is shown as a diagra,n in
Figure 12.

5. LINEAR AMPLIFIER EQUIPPED WITH TRANSISTOR TYPE BlX 98

This stage is not to be descr ibed in detai l since it is necessary lo r it to be ope rated from <l

hi gh vo ltage (25 V) and a high qu iescent cu rrent (8S0 rnA). Also. the power g<l in only amounts
to app ro ximately 3 dB The circu it is g iven in Figure 13; 01 Interest is the stabiti..er ci rcui t lo r
the quiescent current as recom mended by Philips Very high slabil ity was observed. even
under continuous operation. However, it was fou nd necessary to provide a very large heal
si nk The pho tograph gi ven in Figure 14 allows several construc tio n detai ls to be seen: lo r
example a PTFE-board and air -spaced trimmers have been used

Trnnsrstor type BLX 98 (Phil ips) is stil l too ex pensive lor the rad io amateur. and for th is
reason this can on ly be c lassed <IS an exper iment. f o r economic reasons. tub es SUC ~l as the
2 C 39 shoul d be used when ou tput powers in exce ss of 4 'II <I re required .

" :¢~ 3q:;r 'j r;.LL S--)f ' . ~To- -:tr'---{~ . ;.ffi
~n , ~ ~

.~ ( .L .1

" I III
- - --- ~----- - - ---- -- I

y- . I l9V ' O ~A I
~. [ I,··':SO136 ' 2'&. · :
~ l l o-n- . -r-J 0 .2WI

I,n
1 'd ,.. I I

I IJ - j . ... 00 -0-11 ---1 I
I 2,1 ' ~', IL ~

Fig . 13: S HF a nd 51llb iliz&1 c irCllil fo r a Bl X 98

6. ATV OPERATION

When used in the ATV-mode. the ou tput power 01 the transmit co nverte r DF 8QK OOl (4)

amounts to approximately 120 to 150 mW corore the synchron izing pulses are limi ted If a
teanststoe BFQ 34 is USOd in the last stao o of this board instead of the BFR 94 , a higher out­
put power wi ll be obtained in the ATV-mode. This can be increased st ill fur ther using th o
single-stage linear amplif ier equipped with a BFR 94 or BFQ 34 Which brings the output
power to approxim ately 700 mW. A turtnar inc rease in powe r using a subsequent paralle l­
lin ear amplif ier d id not br ing as much as '" the SSB-mode. and its app licati on 's tnerctore
no t consi dered w orthwhile,
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Flg _ 14: Photog ' "ph 01 II hnea' " mphf, •• eqUipped w,lh a 8lX 98

7. REFER ENCES

(1) J Dahms: A Th ree Staqe l-'rtl(lm pli fIO' for tne 23 c m Band
VH~ CO MMUNICATIONS 9. Fdruon 4/ 1977. pllQtlS 2<'1 - 228

(2) J . Dahms: Inlnrd,gi lal c onveners lo r the GHz Amateur Ba-res
VHf COMMUNICATIONS 10. Ed 'lIon 3/ 1978. pages 130 ·144

(3) H. Flec kner A SHF Trans",., Converte r wu n varacior Diode
ti il ving H,gh Efficiency and Low roteemocutatron

VHf COMMUNICATIONS 10. (d.li on ?/ 1978. pages 66 - 81

i 4) U. Beckmann : A Linear Transvertl:'\' for 28 MHz - 1296 MHz w.th Pusn ·pull M ,xer

VHF COMMUNICATIONS 9. Ed ll lOn 4 /1 9 ' 7. pages 2 12 - 220

MEM ORY K EY E R
MK 1024

Memory kaye, with lour mee­
pendent m emories o f 256 Bit
eee n. Can be combined 10
obta in a memory length 01
1024 Bit.

• PUshbultons fo r scjcct-on or m"mo.v ilnd Sla.t. ' '' 1;91aoc s:o p
• SQu~l" me thOd or sem,-aulo mll I IC
• BUlIH n OSGIII"to. w ll h """lillie f.ltQuancv lin d vOluma
• BUIII - ,n Ioudspcaxe r as well as secret to r e . 1 sptfakcr
• Bullt -'" n anseaor 0' rela,. sWltcn inCj
• Max. swilch ''''=l power: TranSis to r mode 150 V I 'I A Rela,. rH}(JC 700 V i Q.!> A
• Operllt,,,g vOllage 220 - 240VAC. 0' a _ 14 V ha:tef~

• D,,,,ens,on5 140 fflm x 60 rr.m • las mm
• W~I Cj l'lt 2 3 kg Dealer (> n(lul "n ""eICOMe

"
~

Z ~
e c
~

:I:
, •0 ~

c •.a 0LIJ •0 ~

f- e "• "e •;;: • <D,
~

"
N
~

=> ~
C

- 26- A. VHF COMMUt-.ICATlQ'IIS tr 979



A TRANSMIT MIXER AND LINEAR AMPLIFIER FOR THE
13 em BAND EQUIPPED WITH A 2 C 39 TUBE

by H.J. Senckel , OF 5 az

The follo w ing descr ip tion of a 13 em linear amplif ier is similar to tha t suggested by N. Foot,
WA 9 HUV, The descr ibed mechan ical co nstruction has been conslderabty simplif ied, and is
thus su itab le lo r tnosc amateurs thai are no l able to carry out fine melalwork.

Anode'
capacitor

Out \

OF 5 QZ

/
Cathode

capacitor In

Fig , 1: Co nslrucl ion o l l he 2 C39 amplilie , -mi u " 10' IIIe 13 em band

1. PRINCIPLE

Tubes 01 the 2 C 39 family are usually op erated in a grounded grid C ir CUlI The way in w hich

the requ ired grid bias Voltage can be generated was described in (1) The anode and cathode
are bot h w ithin a cavity resc nntor, w hich can be align ed to resonance at 2304 or 2400 MHz
wi th th e a id of a tu ning plunger . The inp ut coupl ing to too cat hode circuit and the output
coupling from the anod e c irc uit are fixed , The pr inci ple of tne const ruction is shown in

Figure 1. This amplif ier can provide an out put power of 25 W at an anode vo ltage ot 800 10
900 V, find an ancoo current of 100 mAo The maximum gain is in lhe order of 10 dB. The
main featu re of this amplif ier is t hat it is not bu ilt up coa xially (Figu re 2).

,\ VHF COMMUNICATIONS 1/1 979

FIg. 2:
Phofog raph otlhl!
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It is also possi ble to use this stage as a mixer virtually without mccrncencn If the cathode
reso nator is aligned to the local osci lla to r trequency (e.g 2160 MHz). and if the dr ive signa l

(144 M Hz) is fed to the tube as shown In Figure 3

1'1 II
b6.3Vi.

+900V

- -~~
~

[1\ \
1441":Hz~

2rumsJ

5 turns of 1mm dial ¥'
im er dki 6mn 1 17P

OF 5 QZ

Fig . 3: Inpul coupli ng of th e t4 4 MHl signal in th e c ase of a mi."r

2. CONSTRUCTION OF THE PARTS

All parts required lor co nst ruction of nus ampli lier are give n in Figures 4 and 5 II is tavo r­
able to commence const ruc tion wilh Ihe contact rings, 11 is nCCCSs,1ry for th e cathode ring.
anode r ing . il nd an anode capaci tor ri ng to be made using a lat he The lour pla tes can be cu t

ou t using a fret saw i f they cannot be cut using shears. The g iven ho les are then dri lled

The ho les Ihrou gh the contact r ings snouro be made using a stand dri ll so that lhey are
e xactly vertical to another. 1\ is very important that all d Imens ion s are maintained exactly so

that no crtucuttes oc cur during assemb ly , The author has found It peacnca r to prepare a
templat e (pattI1m) made from card to Slmpll fy the drill ing proc ess.

The guide tubes lor the two tuning plungers arc fir st ty dr illed out to a diame ter o f !) mm and
then provmed wilh a M 6 thr ead , The cathode capacitor plate is sawn ou t from a 1.5 mm thick

copper pla te. A spring-loaded copper strip should now be soldered around the ci rcumference
of the 10 mm ho le in the center o f this plat e to ti t the cathode connection of the tube . II th is

is no t possib le. a 10 mm diameter brass tube sho uld be dr illed out to me mametcr of t he
camoce conoecuco. cut somewhat using the fret saw. alter which it is soldered into the ho le
on the capacitor orate . The heighl of thi s tube should amount to 12 mm

The two co up ling pins for the input and output co nnec tors are no t given in the drawings.
These are rnanutactu rod from 7 mm diameter brass tube. A M 3 nut is soldered in to both
end s 01 th is tube, It is now nece ssary fo r the BNC-connecto rs (sing le- ho le mo unting) to be

prepared. The threaded lI ange is shc rtenec to a length of 2 mm and the remaini ng inner
co nducto r removed This is the n soldered into the M 3 nut at one end ctue previousl y made

coup ling pins, Atten tion should be paid that the leng th is co rrect: wh en the ONC inner con­
du ctor is placed into the connec to r. lhe coupling pin should be at the same heig ht as t he
pl ate , o r ca thode chamber. Due 10 the somewhat difficult soldering, it is not poss ible to give

the dimensions exaclfy in mm. u owover. the author is sure Ihat the reader w ill understan d
hOW meee parts should be prepared.
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f ig. 5: Dimension al diagram fo r anod e ring. cathode ring . cathode plate 1 and 2
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PTFE fo i l of approx imateiy 1 to 1.5 mm th ickness (uncr itical) is used as dielect r ic of the capa­
c itors. The foi l is cu t so t hat approximately 1 to 2 mm pro trudes trom between the plates.

A contact st rip is now also so ldered into place arou nd the ho le in the grid plate. and the
ac tual so ldering carried out on the anode resonator side,

Al l M 3 -nores in t he grid plate. as well as all M 3 and M 4-ho les ill the anode plate should be
co untersunk on the outs ide. This counters in king of th e ho les ensures that no high -vol tage
flashover can occu r at tnoso po ints .

It is now necessary for the anode capac itor ring to be sawn. wh ich the aut hor lathed f rom a
so lid bar . Of course, it is also possible for it to be made from a metal plate onto which a
co ntact stri p for the anod e con nection has been sold ered into place This con struc tion has
the advantage that a lathe is on ly necessa ry for mnnuta ctunnq t he r ings of the anode and
cathode resona to r.

3. ASSEMB LY

Firstly , the prepared BNC-co nnectors and the guide tubes fo r the tun ing plungers are
so ldered into place. Th is can be done by laying the brass plates on the heatin g prctos nf an
elec tric cooker. The assemb ly sequence is then as fol low s:

Screw t he M 6 tuninq screw inlo t he guide tube on t he gr id plate; sl ide in the outp ut coupttnq
t ube com plete w ith the prev iou sly so ldered BNC-pill into tho BNC trance: screw the anod e
rinp to til e anode prate nnd grid p late; tile nylon screws used for mount ing the <lnode capa­
c itor p late must be fi rst ly p laced thto uqh the anod e plate trom til e anod e resonator sid e; <I II
M 3-coun te rsunk screws used fo r scrcwm c the ring to the two prates shou ld now be fi led tra t:
t he ano de capac ito r plate shou ld now be placed into posi t ion . together with the PTFE-toi l.
onto the pro trud ing nylon screws, and screwed into place ; befo re tightening ti le nylon nuts .
insert a tub e to ensure that th e pari s are fitt ed co rrectl y.

Final ly. the ou tput cu upli ng t ube is uq tit onod usin g a M a.scrow on the grid plate " ide. It is
also necessa ry for the screw to be f iled flat at this position .

The mountin g of the cath ode resonator is made in the same manner: H ie M 6 tuning screw is
sc rewed into the gu ide tu be , the input cou pling tube in to the BNC-flange nnd the cathode
capaci tor together w it h PTFE ins ulatio n tightened sl ightly wit h the aid of the nylon screws .
Fina l ly , th e cathode ring between the tw o catho de plate s shou ld be mounted and t he M 3­
counte rsunk screws f iled fla t on the grid side. Final ly, t he catho de resonato r is screwed onto
the gr id base p late. Aft er inserting the tube, ti le cathode capac ito r is screwed tight ly. The
mecha nical assemb ly is now co mpleted. The photog raphs g iven in Figures 6 to 9 show
various stages of assernonnq.

Th e Ope rating vo ltages are fed to the amp lifier via t-/4 Cho kes that are made from enamelled
co pper wire [approx . 0.5 mm dta. , 3 em long). A brac ket is mounted in front of the cat hod e
capaci to r in which t he tw o feedth roug ll capac itors for the heater voltage are so ldered into
p lac e, Th is brac ket is also used fo r mounting the ser ies-resonant c ircu it for 144 MHz whe n
used as mixer. Of course, a nu mber of f urther possib il it ies ex ists.
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Fig . 7: Inlll, na l view of catho de resonato r

,
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•

Fig . 6: AUlho r's prototy pe from Ih l! cathode si de

Fig. 8: View ....ilh c a tho de re sonator remo ve d Fig. 9: Vie w Wil h di"m"nUpd ano de re so nato r

4. ALI GNMENT

A meie r having a f ull -scale deflection of 100 rnA is now connected in the enooe voltag e line.
Whore th is is no t desi rabl e due to the high -vo ltage present , it is also possible fo r it to be
co nnected in me cathode circui t; however, in this case the grid current will also be
measured . The local osc ill ato r freq uency of 2160 (or 2276) MHi: is now ted 10 Ihe in put
connec tor mou nted on me ca thode resonator ; this should be made at a power level of
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between t OO and 500 mW, The 144 MHz signa l is also connected and shOll fd have a po wer
level o f app roll"imately 1 W The ootco t connec te r of tne anode resonator should be tet"min ­
ateo . at least with a 1 W lamp.

Aher ccnnecunq lhe healer and plate vo ltages, Ihe anode Quiescent curre nt ShOllld be
adjusted 10 25 to 30 mA The anode cu rre nt should incr ease to approximately 60 mA on ad­
justing t he tun ing plu nger ,n th e cem coc resona tor. The alignment of the anod e resonator
shoold cause the lamp to ligh t br ighlly

The seoseoceot l inear amplif ier shoold be aligned in Ihe same sequence, At an anode vottaqe
o f 900 V, and when driven by the prev iOllSly mentioned miller. a plall:! current 0 1 app roxs­
mately 90 rnA should be obta ined_ Unfortunately. OUIPIJI power measurements w!!"m not
poss ible at this IrequetlC)'

Continuous opera tion has sho wn that no me-mat ettects are present and all stages operate
reliably,

5. REFERENCES

(1) D, vortharcn: Gil le rvorSP<UlIlungs.fr7cugung lUr Gitte rbasis-S tufen
mit qee rdotem Steuerqitter
UKW·BERICHTE 12, Edrtion 2/1973, paces lot. _ t 06

New 23 cm Linear Tr ansverter from UKW·TECHNIK: UTI 1296/28

This 23 cm tran svener is comp lelely reac v-to -ccerate and is enclosed in an attrac t ive cabinet.
The receive converter comprises a li ve-stage interdigl tal f ill er, a low -noise preamp li li erwith 3..
BFR 34 A, and a sensnwe IF preamplifier. The transmit convener comprises a push-pull t ran­
srsto r m ixer and th ree-stage linear amplifie r. The same stable loca l OSCilla tor module is used
for bo th transmit and rece ive.

SPECI FICATIO NS

Transm itte r

Recei ver

MaximUm drive:
Outpu t power:
Ca rrief" and image rej.:

Noi se fig . ISlng le·sideband) :
Overall ga in;
IF-bandwid th
Operahng vollage:
Dimens ions:

0.5 W
0.7 W typ o

20 dB mi n.

4 dB m in.
30dB
2 MHz

t 2 .5V ± 1.5 V
255 ~ 7 5 ~ 200 mm

U K W - TEe H N I K . Hans Oohlus oHG
0-8523 BAIERSOORF • JahnstraBe 14

Telephone (09133) - 855, 856· Te lex : 629887
Bank accounts. PO$lSCheck Nilmbcrg 30 .55 -~

Commerzbank Erla0gen 820-115.4
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THE 10 GH z AMAT E U R BAND
Considerations of Present and Future Technologies

Based on a Lecture at the 1977 VHF Con vention I" Weinheim

Second and Concluding Part

by D. Voll hardt , DL 3 NO

3. IM PR OVEMENTS AND CONSEQUENC ES WITH RESPECT

TO THE TECHNICAL EOUIPMENT

3.1. Te chnical Lim italions 01 Simple Widebal'ld Sys tems

It is ad vtsatuo to exam ine tile oos sttuuno s and lim itati on!'; of the systems classed in section 1.
The fo ll owi ng con siderations arc 10 be base d on OJ nno-ot -stqt u path of 230 km wh ich IS also
used in example 2 01 append ix I. The signal-to -noise ratrc at the w cniver is to lie calc ulated.

It is assumed that a Gunn o sc ill ator is av.1i lab le et the transmit sroo With an outpu t power ot

10 rnW ( " - 20 dBW) . as well as antennas h<lvinj:l a qain of 25 dAj (over tsotrcotc) at be th
ends. Fvrtnerrnore. it is assume d that the IF us.NI nas an effect ive uamJwidtn of 250 kHz, and
that the ef f ic ien t mi xer (without preamplif ier ) ex hibits a noise figure of 10 dB .

Howovar , since the Ar-snectrum subseque nt 10 the discr imi nator posse sses a very much

n;uro we r b andwidt h , it is no l only the bandwid th of the IF-channel thaI must be consid fl rcd ,
b ut tw ice the ettecuv e AF-b.l ndwid lh du e to the comp onent 01 both sidebands. If no
addilional measures have been provided , this will be in Ihe orde r of 10 to 15 kHl , which

me an s I l1al 12.5 kHl can 00 used in tne calcu lation. The bandwidth value 10 be calculated is

th us nol 250 kHl, but on ly 2tl kHl

Acco rd ing to (8) thermal no ise amounts to 4 x 1O.~ 1 W/Hz bandwidth . This resu lts in a no ise
po wer 0 1 1 x 10-1< W, or 150 dB W (ref. 1 W) includinq t he 10 dB norse figu re in Hie case of an

eff ec tive bomdw id lh in the receive channel o f 25 kl -tz.

As has been prev iou slV mentioned, the pa th loss at to GHz lor a nne-ot-srqnt path is :

a e- 113 + 20 x log 2 D. For a pa In of 1'30 Itm , the fo llowing wo uld result a =" 113 I 47 ;0
160 dB ; th is wou ld have a neq ative sig n since It is loss.

If one carcoratos whi ch signa l power is avail able at the inpu t of the receiver, th e fol low ing wi ll
resu lt:

T ransmi ller output:
Palh lo ss :
Antonn a g ain :

Signal p ower at RX

- 20 dBW
- t OO dB

+ 50dB

- 130 dBW

When t he waveg uide rossos are not taken into consideration, th e requi red sig nal w ill be
approxirnatefy 20 d B ov er the noise at the input of lne receiver.
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At thi s signal- to-no ise rat io , the thr esho ld level is ex ceeded considerably whi ch means tha t
the signal-to -noise rat io result ing f rom the actu al RF bandw idth is achieved ful ly at AF·level,
and w ill amount to app roxi mately 17 dB at a mod ulation index of 5. This is ad ded to the

20 dB s ignal-to- no ise rat io at th e inp ut resu lting in a total of approx imately 37 ca. This is
more than suff ic ient l or amateur radio co mmunicat ion. The assumed antenna ga i n of 25 dBi
is obtai ned when u sing horn rad iato rs of appr ox imatel y 55 cm in length (9), wh ich are stil l

easy to handle.

For amateu r rad io communica tion, a signal- ta- no ise rano 01 approximately 15 dB at AF-Ievet
IS surnoe nt and cou ld be obtained at a po wer level of - 140 dBW at the receiver input. wh ich ,
lo r example. could be obtained using antennas having on ly 20 dB gain .

It is now necessary to d iscuss the so-ca lled threshold level brief ly. This is to be do ne wi th the
aid of th e fo llow ing sketc h and tw o reterence s:

"Each modu lation mode Which obtains a ga in in sign al -to-noise rat io due to a reduct ion in
band w idth, wi ll possess a more or less sharply def ined thre sho ld value fo r the rati o of signal ­
to norse. This th resho ld must be ob tained or exceeded if the advantages of t his method are
to be ach ieved, Th e only mode that is independent of a Illresll o ld is SSB . (17).

..Til e thresho ld is dc tm ec as the POint at wt ucn a 1 dB reduction of the RF e arner level

result s In 2 dB reduct ion of the AF signal- to- noi se reno. In the case of the carri er this occurs
at nOlSH ratios of 9 to 13 dB. w hich increases with increasmg mod ulation index" (18), Fu rther

det ails reg ard ing this can be tak en trom ( t9) ,

To summar ize, it w ill be seen t hat it is nec essary to exceed th is thr esho ld level, and th at tt l is
poi nt is the limit of t ransmi ssion when using w ideband syste ms. Above th is l im it. tno AF

signa l- to -noi se ratio gains can be obtained up to several orde rs at magn itude, whe reas below
i t these gains do no t only drop very rapid ly to zero , but also obtain negative values ; thiS
un dernnes the necessity 01 high antenna gains, espec ially for wideband systems.

3.2. An lenl1a s

The cheapest way of impro ving systems on the 10 GHz band is 10 USf! larger ante nnas. How­
ever, i t mUSI be taken into consi de ration that fu rth er diff icul t ies are envolved wh en increasing

ante nn a gain (in add it ion to the f requ ency inaccuracy): namely the narrower wi ll be t he
beamwi d th in tr o horizontal and vertical pianos. In the case of 25 dB horn antenn as, the 3 dB

beamw idths are virtua lly ~ 10' . and this beamw idth wi ll be reduced to a few de grees w hen
parabo l ic d ishes are used ; this WIll be obtained with stoetcte attenuation s of 20 dB and

mo re! From experienc e, it is kn own that it is virtu ally impossible under poor vi si bi li ty con­
d it ion s to set IJP the antenna according to map and com pass without a VHF link,

One mu st consider careflJlly whether it is advisable fo r antennas wi th more t han 30 dBI ga in
to be used lor po rtab le operation . A pa rabolic d ish of app rox imate ly 50 em diameter which is
requi red fo r this ga in can sti ll be used, in unf avo rable weather co nd it ions, whi ch cann ot be

said fo r d ishes of 1 m diameter and more when used at exposed sites.

Larger dishes are the refore ma in ly suita ble for operation from ti xed stat ions In th is case, it is
necessary to exam ine the adjustment accurac y and repeatabi lity of antenna rot ators on the
market and to compare them Cri t ica ll y 10 the 3 dB beamw id th 0 1 thc anten na . As has been
mentioned prev iously , i t is also advisable to use some form of vert ica l t ilting .
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3.3. Impro vements tha t can be mad e to Wldeb 8nd Systems

The p reviou s considerat ions have shown that it IS only advisable for large paraboli c dis hes to

be used when the frequency erro r problems can be eliminated . The in form ation given In
eecncn 1.1.3. also under l ines th is

Less Ulan 1 lAW would be requ ired for the reference pilot sign al at 10 GHz, even at high
injection losses, an d it wou td be possib le to gene rate this in a single frequency mult iplier

stage . Modern step-recovery d iodes (15) already p rovi de suff ic ient power ..... hen they are
driven wit h appro ltimalely 200 MH z (frequenc y mumpucetion by app roxim ately 50 t imes). AlsO
cheap Sc ho ttky d iodes arc able to prov ide sutticient power at 10 GHz when they arc dnven

wi th 400 to 500 MHz at 50 to 100 mW (frequency mu ltipl ication factor 20 to 25)

An imp rovement of app rox imately 10 dB can be ach ieved by reducing the effective AF ba nd­
w idth in th e receiver to 58 kHz instead of 12.5 kHz. ( ~ 3 3 dB) and by transmitt ing a higha,
modu lati on index ( I 6.7 dB) by li mit ing the AF-spec trum 01 the transrr utter

A furt her improvement can be obtained using PLL-FM demodulator circuits that are able to
ue mocutate low-bandWidth signals at the noise th resh ol d better than con ventio nal discrimi­
nato rs. wh ich are usuall y not tu nad correct ly anyway!

In th is manner, it is possible to ach ieve an improvement of approximately 10 dB even wh en
using th e FM-concept. If th is is used in conjunctio n w ith a 10 dB to 15 dB hiqher antenn..

g<1 ln, the system imp rovement of 20 to 25 dB does not on ly orrer a considerable nncrovem ent
ov er quasi line -of -sigh t pafhs for requta r commun ica ti on s. but aIso allows simple inversion
condrnons lu be uuueed Th is then makes 10 GHz uxeo -stauon operation interesting

3.4. Narro w-Band Sy stem s

The inher ent l im itati on s on porta ble opcrnnon ...itll respe ct to weight. dtmeus.on s. and po wer
line inde pe ndence arc not val id fo r f ixed -station oporuno n. For this reason, those amateur s
th at Wish to ut il ize the technica l possib il it ies to the full. have a nu mber of possibi lities of
improvement Th is can be made espec ially in drastica lly redu c ing the bandwidth at the trans­

muter and receiver. The limits o f the anten na system were d iscussed tully m section 3.2 .

The limi l o f band width red uct ion in the receiver is reached where the trans ient t imes of
narrow-band fi lter c ircui ts, and the ever inc reasin g demand s on the frequency stabi l ity

become un practi cal. In the case of 10 GHl communication. th is lim it is ob tained at a ba nd­
w idth o f app rox imately 100 H..:. The requ ired sho rt- term stil bi lity of the frequency w ould then
amount to 10-9; in th is ca se. rapid comm un ication in CW wou ld be possible The following
cons ideration s are. however. based on an cttocnve bandwidth of t kHz. a value which is etten
to be found in good fixed -station rece ivers. Furt hermore. the resu lts can also be used for
future SSB ope rat ion at a la ter date . The lowe r fr equenc y stab i li ty dem ands ot one order of

magn itude are also far easier to ach ieve fo r th e transmi tt er and recei ver osctnato -s.

3.4 .1. Imp ro vement of Ihe Sig nal-to-Noise Rallo In the Receive r

An effective bandwid th 01 t kHz requires a goo d crystal -cont rolled oscillato r in a crysta l oven
as w ell as a frequen cy mumptier chain that is able to provide approxim ately 3 mW at 10 GHz
wilh suffic ien tly suppressed no ise sidebands. Such osc i llators can be achieved at low cost.
and il is on ly a matte r of lime be fore such designs are pub l ished .
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As was men tioned in sect ion 1.4. it is not unrea list ic to obta in an improvement of 2 fa 4 dB in
t he receiver input c irc u it. During the construct ion of p reamplif ier stages . it is nec essary for
the info rmation g iven in (13) to be observed, It is necessary to select a high interm ed iate fre­
quency to obtain a sufficient image rejection whe n converting down from th e 3 e m band. A
goo d 70 em converter used as first IF-stage cou ld prov ide an acce ptable solu tio n . It is not
really a d isadvantage that one on ly has a tuni ng range of 2 MHz. since narrow-b and t rans ­
missio ns are to be made in the f requency band 10368 and 10370 MHz in sim plex,

It the whol e 3 em band is to be covered, it is poss ible to mod ify a UHF TV-tuner. Figu re 1
shows the resu lt ing tun ing curve of such a modi fied tuner, wh ich was equi pped w ith a 3:1
reduct io n,

HiJ-

- ,
r I t- ----t -i- I

, Dl 3 NQ

I I I j ,
'v!' "" W' 'w ,~ 3> JW'

!
-1-1

Fig T Url irl g curve of a mo d i fi ed UHF_TV tuner

3.4. 2. Higher Outp ut Power

Secti on 13, provided information rega rd ing this that can be used withou t modi fi cation for
CW communications, When based on the example given in sect ion 3.1., it w il l be s een that it
is poss ible to ob tain a system improvement of 20 dB by increasing the outpu t power of the
transmit ter to 1 W Unfortunately. th is is st ill rather expensive.

Of course, one must p lace at least the same deman ds on the transmtttor with resp ect to fre­
quency stab il ity. as were made on the receiver, The desig n of a suitab le crystal osc illator w as
desc ribe d in (14).

It is even more important w ith high-power transmit signals than wit h local oscillator signals
for receivers that no low-frequency, spu r ious or parernctnc oscillation occurs in the f re­
quency multipl ier chains. It is even more di fficul t to localize th e source of noi se sid ebands
and spectra. They may not only be generated in the t ransistor and varactor mult ip l ier stages,
but often come f rom the power supplies, which are used to supply the act ive stages. This was
menti on ed previous ly in (16). Integrated voltage stab i lizers 01 the f irst and second generat io n
usua lly p rovid e a DC-voltage modu lated w ith no ise voltages of several mv. Voltage sources
fo r 10 GHz narrow -band systems shou ld not have residual AC-c ompo nents. inclu di ng no ise.
in excess of 1 mV (peak-to -peak).
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4. SUM MARY

The w ideban d technology us ing Gunn osci llators wil l no doubt dominate 10 GHz por table
ope ration lor some time due to it s simp li cit y. No doub t. it wi ll be impro~ed with respec t to the
frequ ency stability and it is possible for its performance 10 be Increased in this manner
to gether w ith Increasing antenna gains until a limi t is reached at apprOKimalely two orders of
magni tude above present poSSib il i ties. This means that u will also be of interest fo r fixed
sta tions , where a furt her Improvement would be po ssible by using higher -powe red trans­
millers.

In the long term. narrow -band technology w ill beco me more important lor uxoc-steuon
operat ion : f in;tl y in the form of CWo and then slow ly bu t surely also SSB, When referred to
the exam p le given In section 3.1., the calculated stqnat-to -noise ratios fo r venoos co nditions
can be compared with ano ther in the fo llowi ng table. These veto es are based on an inp ut
no ise fi g ure of 10 dB at 10 GHz, as well as on the assumption th at no pre- or deem phasrs is
used .

FM Wideba nd Sysle ms Narro....·B. nd Srste m..

a) Signal power _ 130 dBw lRS R~," J ",p.d in J. t ,J:
FI I<JC t i ~(> bRm1widt h (AF), 112.5 U jz 5,B kH, 3 kl1z ~. ~ kH1 I kHz 0.' kH' (IF 01 " I
Mod ula tion in<Jex " IJI>' ox.5 aw rox. 1O "PI.""x.2O
Sig na l-tQ-n<Iisc ra l'(): 37 ee 47 d8 " " :10 d6 ,,,a 41 d O

bl Sig nal~ - ' 40 dBW iIR<1, ng Of sma ll a n"",,,, as )

Eo lleclive ba ndwllll to(AF) ' 2 .~ U tz 5.6 kH; 3 kllz 25 kH, 1 kill or ~H; j l~ Or An
Mud ulal lOfl In.....~; Rpprn~ 5 appfO~ 10 al'l'rn~ . 20
Sig nal-1o -no ise m ilo 15 · 18 df! a ppr 20 on appL ;>Od R ao eu ?4 df! 34 dB

c ) Signa l powe< - 145 dBW,

Ellec l ive oo ndw id lh (AF): 12 5 kHz 5.6 kHz 3 kHz ;>.5kHz 1 kHz 0.' kl lz (iF 0' AF)
Mod Ula t io n inOO~ ' aPflro x 5 ;JI-'V' . 10 appr. 20
Rognal.t o- or,..;" 'al lO; aW'. 1 a u a pp r, - 5 o R dl'l't'__12 d ll 15 df! 19 dll ;>9 dB

When cons ider ing these values, one can be sure that t he 3 em band wil l no doubt p rovide
even mor e surprises fo r well-equ ipped radi o amateurs, than arc kno wn at the present tim e.

APPENDI X I

Det ai ls regard ing Figures 2 and 3

The ci rc ular curvatu re o f the earth is distor ted to torm an emoucar curvature due to the use
of duterent scales for height h (in m) and d istance D (in km] . The exact retettcnst up lor true
l ine-of -sight over mean sea rever at an earth rad ius R is g iven as fo llows :

D llr Jx Y 2 x R x ' O' X h + h ' l

R '" 6370 ko m I D in km I h in m .

Fo r the di stances 10 be consi dered. this expression can be app roximated by tile foll owing
equation:
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The resulting parabolic arcs are gi~en lor heights up to 3200 01 so that a ~a l ue 0 is obtain ed
by loUow in g the pa rabol ic curve assooarec to any g i~en height ever MSL This results in the
maximum possib le l inc-ol-sight over MSL

" the s ignal is extended to twi ce its length , one will obtain a new poi nt havmq the same
height over MSL at a distance 01 2 D. In other words, the maxim um possible opt ical l ine-of­
sight d istance between two po ints of the same heig ht is 2 D. The signil l wi ll just touch tne
earth su rface at the center of the path .

Usuall y. one does not neve me sea sur/ ace, or even a sea le~e' path between two such oom ts.
bu t connnentat topography . Th is can be superi mposed on the parabol ic curves by plaCing
each o f the crit ical heigh ls on the plan ned pa th at the co rrect d istance and height in the
veneer pl ane of the diagram. It is advisable to use survey maps havUlg a scale 01 1:100.000 or
1:25.000.

Example 1.

At a height of 1500 m. one has a line-o l·sight d is\;m ce of 137 5 kill 10 a point at sea level. II
ano the r mountain of 1500 01wa s present at twice Ihis d istance. which we will destq nate as AI
and Az at + 0 and - D. they will only sec each ethe r whe n a heig ht of l ero MSL is present at
the ce nter o f the path . The slig htest obstacle in the center of this path, as wen as an obstacro
o f only 400 01 in heigh t at a d istilnce of 70 km trom A" will inte rrup t the 275 km path ,1 at
poinl ' I (Figure 3) .

Example 2:

Co mm un ication is 10 be made Irom Feld berg in the Black Forest with an alt itud e 0 ' 1450 m
ove r MSl to the Zuqspitze In Bavaria with an altitude of app rOl\imQt",ly 2750 m over MSL The
pam distance is 230 krn The two obstru ct ions B, and B~ are entered into tne di ilg ram (Fig. 3)
at ..t D '" 1 t 5 km. and the tw o tops jo ined together with line b. r no paraboli c arc assoc iated
w ith the di stance of 115 km is now fal lowed and it wi ll be seen that a minimum spacin g of
900 01 (II } exists between line b and this arc. Aller studying the map, one tmds that no heig hts
of 900 01 over MSL arc present at the cen ter of this are, and especially not il l a di stance or
80 km from Feldberg. This means that l ine-a i -sight cono tttons am present on tt us patt I and
10 GHz commumca uon should be poss ib le w-i lhout dl fliculty_ A ca lculation or the path loss IS
g iven in sect ion 3.

Th ree th ings should be no ted:

In order to take the quasi l ine-o f- sight in to cons ideration. as describ ed in section 2.2., corros­
ponding scales for values D' are g iven in Figures 2 and 3.

When commun ica tion is to be made over largl:! d istances where the erecuom acoeuc .....ave
to uches me ground surface. an additiona l abso rption loss of several 10 dB wilt be exhib it ed
accordin g to the type o f sur/ace. Th is means mat a correspond ing power reserve musl be
p lanned fo r such co mmunication . or one shou ld at least not cerccta te with a x-vatoe o f
greater th an 1 (use scale D instead of Dl

In professional te le-communicat ions, rt is usual to calcu late the signal path so that it does no l
en ter the l irst Fresnel l one. This has not been taken into cons ideration for amateu r commu­
nications. Th is zone has the form 01 a narr ow- elli psoid whose local po ints are the transmit
and receive antenna. For 10 GHz the maximum diameter of the elli pso id is:
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If an obstacle IS present w ithin t his zone, multi-path propagat ion will be caused by -enecuon.
and thu s cause fluctua tions of the field strength. 01 course, this is not permi ssible lor pro­
fess ional tejecommunic ations, ho wever, radio amateurs are used to communicat ing under
ass conditi ons. The Fresnel zon e shoul d considered when plann ing a uxed link .

APPENDIX II

Provi sional Band Plan tor the 3 ern Amateur Band

At the beginn ing of 1977, it could be seen that new concepts were becoming popular using
low er intermediate frequen cies than tne previous ly used IF in the order 01 100 MHz. Since
both intermedia te frequencies are equally poor with respect 10 image rejecli on , p reference
should be given to the lower IF (30 MHz) due to the poss ibility ot electronic tuning. The lower
tu ning range of varact or- tuned equipment, however, makes some torm 01 band plan neces­
sary tor 3 cm com mun icat ions.

The fi rst proposa l of a band plan was based on the views 01 Engli sh 3 em aclivily g roups, and
on the f requency allocations available on th e conunenr: the main features were:

al Acceptan ce of the internat ionally ilgrced CW/ SSB band between 10368 and 10370 MHz
(144 MHz It 72)

b) Consideration of the s.rnptex systems with 100 MH7 IF

c) Consideration of the duplex systems with 30 MHz IF

d) Compatability between 100 MHz and 30 MHz systems on a channel

e) Safety spacing between the wideband FM channels and the CW/ SSB band at 10 368 MHl .

Th iS proposal was used in contests afte r summer 1977 by many con tinental stauons. As it was
found in the last quarter of 1977 that the method described in sect ion 1.1.3. was becoming
popu la r, the or iginal p roposal was recons.oerec and extc ncoc It then concluded the follow ­
ing addi tions

I) Separate allocations tor stabilized and unslab ilized FM-systems

g) Repeater band at 3 em

h) Recommendations lor toco Jinks

i) Recommendations lor ATV in the 3 em band

k) Recommendations for possi ble space communic ations

I} Recom mendations l or beacon s

This proposa l was brought forward by the SHF manager of th e German ARC as officia l
recommendation to the SHF group 01 region 1 in Apr il 1978 in Hungary Since other societies
had d iffe rent ideas and wanted partially to take intermediate f requenci es of 75 MHz and
144 MHz into consideration, it was very ditticult to obtain a coo rdination with in rogion 1. The
fo llow ing g ives the main po ints tha t were agreed:

l 0000 ~ 10500 MHz Allocated band in OL, OM, G. LA. OK. ON, OZ, PA, HA, F, SP, OH
10250- 10500 MHz Allocated band In HB. OE, LX, YU
10400-10500 MHz Allocated band in I

10080-100 82 MHz Low -band lor duplex with 144 MHz IF (England)
10224- 10226 MHz High-band for duplex w ith 144 MHz IF (England)
10250-10290 MHz ATV
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CALIBRATlON·SPECTRUM GENERATOR FOR THE
MICROWAVE BANDS UP TO 10 GHz

by U. Mallwitz. DK 3 UC

The pr in ciple Of the spectrum generato r is by no means new , how e....er , til e p ractica l con ­
st ruction should be o f interest. Since harmonics of the 2 m band are presen t In all o t the
rmcrow eve bands. one will req uire a 2 m t ransrr utter whose freQuency is acc urate to me lasl
kHz d lg ll (counter). This is used to d rive the module shown in Figure 1. a po wer level of 10 10
100 mW is SUitab le lo r uus . It the ou tput o r the uansnutter is in tms range. tr im m er potcnno­
meter R 1 can be deleted . Ot herw ise R 1 allows power levels of up 10 0 5 W 10 be used 01
cou rse. an atten oator pad using th ree fUled resistors can be used after de1emJlnm q t he

feQUlfCO value

OK1 U(

Dir.t l uHl npt h on wit hout tl1blp
~-tC OO

-~ ,.

fi g I

Any Schollky d iode (such as HP 2800) can be used lot diom D. The author usee d iode type
P 08t B in h is prototype The induct ance value s are '

l 2:
ll ;

4 tu rns of 0.2 mm cna. enamelled copper wi re, selt -euppc rnnq. i n nl:!r dra . 4 mm
10 turns of 0.3 mill d ia enamelled copper wi re, sort-suopo rnnq. ~ mm inner dia .

A simpl e transition from coaoer cable to waveguIde is shown on the left In Figure I . which
rad iates so tuc tent harmonic energy to procruce a 59 signal on a 3 cm rece iver WIth ho rn
antenna spaced approximately 20 cm from the Open end

The described harmon ic generator is just as SUitable l or wideband and narrow-band appli ­
cat ions

Figure 2 shows an even simpl"", version tor tho 3 em band This uses a 1 N 23 diode In a
closed w avegu ide whieh is onvcn w ith a 2 rn, 70 em. or 23 em signal. A flange is nol required ,
and const ruct ion co mpletely un cr iti cal.

Fig . 2
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A FM TRANSCEIVER FOR THE 2 m BAND
Part 1: The Receiver

by J . Kestler, DK 1 OF

A syn thesizer in C-MO S technology SUItab le for use with 2 m transceivers was described In

(1). The fo llowing arti cles arc to describe mil lchi ng VHF, ZF and AF-stages fo r transmitter and
receiver so that it is possible to construct a complete tran sceiver aro und mrs synthesizer. Due
to th e low power consumption o f the synt hesizer, the tran sceiver is very suitable lor mobile
appli ca tions . The accrnonat modu les can be operated from an uus taomzeo voltage 01
be tween 11 and 14 V.

1. VHF/tF CIRCUITS OF THE RECEIVER

If one is w ill ing to Invest so much time and etten . il is poss ible 10 construct receiver input
ci rc u its using a spec ial feed back circuli in tno inpu t amptil ier, equ ipped with high -cu rront
FETs, Scho ttky ring mixers and PIN di odes that exhibit extremely good large-signal handli ng
capab il ities and are ex tremely sensitive (2). As was demonstrated clearly In (3), the local
oscill ator wi th its nois e spect rum etten determines the large-~ i [Jna l Mndling ceoebumcs o f
the rece iver. Let us car ry out th is calculatio n wi th the value s o f a FM-receiver:

II is assumed th at Ihe sideband noise SBN of the svnttiesuer amou nts 10 _ 140 dB/Hi (Hlis
seem s 10 be rather optimistic) at 100 kHl spacing trom the carr ier. At a bandwidth 01 t5 kHz
lor the wanted signal (correspondi ng to a bandw idt h teeter PB = 42 dB) and a noise 11gure
of 3 dB (~ S = - 137 dBm) the int erfer ing signa l Ps can have a maximum level ot:

Ps .= - SBN + S -PB 140 - 137 - 42 '" -39dBm

This amo unts to an input voltage 01 approximately 2 mV at 50 Q, Such inpul levels can sti ll
be processed well with MOSFETs in the preamplifier and mixer staqes as long as the VHF
preemputrcanon is nOI unnecossaruy high and when the main selecti vity (crystal !il ter) imme­
di ate ly fo llows tho mi xer , For some time now , the trend to single-co nversion superhets is
no ticea b le in prot esstonnr co mmuni cation equi pment ; doub le-conversion supemets with a
low er second IF and cheap ceram ic filters are only found in lew-price imported equipment.

1_1. Ci rcuit Descript ion

The b loc k d iagram and level p lan 01 e e receiver are gi ven in Figure 1. Three resonant Cir­
cu its are used for ulti mate selectiv ity and image reject ion , One of th ese stages is provide d in
fronl o f the controlled prea mp lif ier, and the oth er lwo are used as bandpass l ilt er afte r t his
stag e. The act ual contro l is scmewnat dela yed in that the ga in is not reduced unti l t he
antenna voltage is greater than approximately 9 !IV. This ensures that lult sensi tivily remains
lor reception 01weak stations.

Since the overan gain in tront of the crystal filt er is kept as low as possmte. and since the
inpu t o f th e inteq ratec IF-ampl ifier/ demodulator is to be term inated at row impedance in
order to reduce its sid eband noise, it is neces sary to prov ide an IF preampli fier, This am plifier
is a lso co nt ro lled and ensures that the IF-amplifier is broug ht into limitin g by the intrinsic
noi se o f t he VHF-stages,
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Fig. 1: Block diagram and rever plan of the FM receiver

In lhe " large s igna l ~ line in Figu re 1 , <In interference signal is assu med thai is n o ! within t he

p assband r<lngH of Ihe crystal l itter , and therefo re is no t able to cause a gain raduct.on ol l he

p reamp lif ier. One can soc thai the n uxer will be p rovided with an interference v ouaqe of 22
mV at the inpu t. whic h means that no overload will occu r at the ca lcu la ted " mil o f the

antenna vo llage 012 mV.

The de tailed circuit d iag ram of Ihe VHF/ IF module 01 the rece iver is given in Figure 2 The
signal from the antenna is fed v ia PI 341 to inductance L I of the input circuit, w hich ensures
a cer tain amoun t of snlec tivit v, as well as th e transtormatron fo r match ing the an tenna 10 the

p ream p lif ier transistor T 341 The new transis to r typo BF 900 was selected , which acco rdi ng
to th o manufacturer's spec ific ations c xt nt nts a noi se figure ot 2 dB (at 200 MH7) nnd a slope
ot 14 mS. tnductn nce L 2 suppr esses parasitic oscntaucns in the UHF range , and comprises a

lerr ite bead that is creccc over one 01 the cco-ocuon wires of the cou pling ca paci tor. The
con tro l vo l tage is connected via PI 343, filte red twice ,1nd led to both gales 01 th e input tran­

sistor.

The p rimary Circu it 01 mo capacmveiy coupled bencpass titter co mpr ising L 3 and L 4 are in
the d rain circuit 01 the preampli f ie r. This met hod of coup ling (capac it ive coup ling at the bas e)
was selected sinc e rep rodu c ib le relationshi ps resu lt that ease construct ion (mechanic al

d ime nsions are uncrit ical); furthe rmo re, it is possibte l or tho coup ling factor to be changed
duri ng developmen t by varying th e capacrtan ce values. TIl e secondary circuit of t he band pass

f ill er is provided w ith a co il tap (L 4) so that the input impedance otthe mixer t ra nsisto r T 342
is not abl e to dampe n the ci rcu it 10 any great degree Tne osc illa tor signal from the synthe­
sizer is fed in via PI 342 to gale 2; a wideband transformati on link comprising L 5 and Ihe

input capacitance 01 T 342 ensures a good malcning to a 50 U cab le.

The m ixer stage is touowod by Ihe crystal nner F 1 w hose input and output malching is
assured by R 1 / C 1 and n 2 I C 2. The dual-gate MOSFET T 343 represents a c ont rolled IF­
preamplif ier that is able to d rive the IF-amplifi er/demodu lator I 341 (eA 3089) at low impe­

dance v ia Ihe transtormor compr ising L 7 / L 8.

The de mo dulator port ion of I 341 is in the term of a crystal d iscriminator , and a rnonotvttnc
do uble-resonato r F 2 (dua l) is used as frequ ency (bett er phase) deterrntntn q networ k Th e
c ircu it u sed is descnbed in detai l in (4), and other appl ica tions of Ihis new, relatively inexpen ­
sive co mpo nent are exp lained .
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In co ntrast 10 (5), the author is o f lhe op inion tnat a narrow-band (crystal) d iscriminator most
certa in ly b rings advantaqes in com parison w ilh a simple t.C-crrcun. especial ly wi th respect to
ignitio n noise. The field strengt h-dependent squelch and S-meter characteristic a re sti ll sat is­
factory when using ttll:! CA 308 9_

The IF- passband curve lind de modulator charac teristic are g iven in Figu re 3, wh ich WNe

photog raphed from the screen of a sw ept-t requencv measuring system.

Fig_ 3: D~ci llo scopc l r~ ces of IF-b"ndl' '' ss and demodul" tor c ha racte r is tics

nle opera ting vo ltage is tcc1 to co nnecucn Pt 345; a DC-vol tage is available at Pt 348 lhat is a
measure 01 the IF· inpu t voltag e at I 34 1 Figu re 4 shows the rotatronsjup belween IF and DC­
vo ltage , as well as the couuor voll age for the vi u -p reemonner stnqc at Pt 344 . Connectron
Pt 347 is the AF·ou tput of the circuit . it is r ossnuc to mul e the fl F-oulput siqn a! of t no
CII 3089 (squelch ). howeve r, th i!, inp ut is no t usee
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Fig . 4 : Ou lpul vo lla gt>s o l lhe CA 3089
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1.2. Constr uction c l the VHF/ IF Mcdule

In order to ensu re simple construction . a sing le-coated PC-board of 170 mm ~ 40 mm nas
been developed and IS designated DK 1 OF 034. Before mounting rne compone nts. t his board
should be provided wIth a 30 mm hig h screening panel arou nd the edge 01 the bo ard made
t rom brass or tin prate (0.5 mm th ick) ; the feedl hrough caoacnors and the coi l torrners for

L 1. L 3 and L 4 ate mounted on this panel. The spaci ng between the lower side of t he bo ard
and the lower edge ot the screening panel should amount to app rox imately 8 mm.

The co mpo nent location plan ot th is boa rd is g iven in Figu re S, As can be seen in t he photo­

gra ph ot the autho r's prototype given in Figure 6 . th ree screening panels arc sold ered into
place on the upper and lower sid e ollhe board. A screening panel rs also mou nted below the
crystal f ilter to ensure th at no capacit ive coupling is made fr om in put 10 output. Th in co ax ial

cable (RG-174) is used l or the antenna and loca l oscrnato r connection , and is sol de red to th e
ccnespondmc posit ion s (Pt 341. PI 342 ) on the conductor side 01 the boa rd

1.3. Specia l Components

T 341 :
T 342 . T 31,3 :

I 341.

F 1

F 2:

C 1. C 2:

11

L 2:
L 3:
11
L5
L 6, L 9. L 10:
L 7, L 11. L 12 :

L 8:

SF 900 (Tcx<ls In struments)
4084t or 40673 (RCA)

CA 3089 E (RCA) without soc ket ~

Crystal filter 10.7 MH7115 kHz bandw id th , e.q. XF·l07 B (KVG)
or014 CF- /90 1 1M (tTI)
Monotytmc resonator XF-l 09 (KVG)

Plastic toi l trimmer. 60 p F, 10 mm cna.

:> turns of 1 mm die . si lver-pl <l ted copper wire, on 6 mm dia. co il te r mer,
vnr-ccre. co il tap <It 2 turns fro m the ground end

tcmte bead (see text]
8 turn s as L I , but without tao
8 lurn s. tap 3 turns trom the ground end, otherwise as L 1
12 tu rns of 0.8 mm di il . enamelled coppe r wire, inner ore. 3 mm, selt-supp.

Ferri te cho kes. 68 IIH, spac ing 10 mm
35 lums ot 0 .1 mm did. enamelled coppe r wire, close wound in a sin gle layer,
using special coil set . 47 pf styrouex capacitors w ithm tl1e scre en in g can

4 turns of insu lated wire on L 7

All other capaci tors: ce ramic disk type (30 V)

2. AF-C IRCUIT OF THE RECEIVER

Th is module comprises an activ e AF- filter, squelch and an integrated AF amplil ier. The circu it
d iagram is given in Fig ure 7, Th e AF signal from the dem odu lator is ted via con nection Pt 351

to the ernator fo llower T 351. which feeds it at low impedance 10 th e subsequ ent ac tive 101'0'­
pass f i lter compris ing T 352.
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This lowpass fi lte r w ith a cut -o ff fre quency ot 3 kHz is used 10 supp ress high-frequency no ise
components in the AF-spectrum , which improves the readabil ity of weak input signa ls,
Fu rthermo re, it also supp resses a large amo unt of th e disto rtio n du ring the reception of
signills that are using too high a frequency deviation ,
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The fie ld -strength dep endent DC~vollage of the CA 3089 is fed 10 co nnection Pt 352 : as soo n
as th is vo lt age exceeds a creoetermmod threshold ad ju stable wi th R 352 (squelch ). amplifi er I
35 1 (used as co mparato r) wil l sw itch on transistor T 354. This wi l l, in turn , c lose t he analog
sw i tch T 353 and all ow the AF-si gnil l to be fed via the volume control to the AF·am plili er. It
w ill be seen thai a fietd-strenqt h dependent squelch is used here. whose threshold is variable
in a range or app roxim atejv 80 dB (sao f igure 4).

Tra nsisto r T 355 is used to block the AF· pat h immediately on depressing the PTT button. This

ens ures fhal no unpleasan t cli ck s are observed, The S meter is co nnected betwee n cor v-ec ­
l ions PI 35 10 and PI 3511. Po lentiometer R 351 allows tne S-meter 10 be align ed 10 zero w it h­
ou t signal. Figure 8 shows the relat ionsh ip betweHn lhe input VHF-voltage and s -m ete r
wad ing.

An integ rdl!!d circu it l OA 1037 is used llS Ar -output stage I 352, This stage will p ro vide an
ou tp ut pow<~r of 5 W into a 4 U loudspeaker at an op erat ing voltage ot 1" V (mobile operation
wi lh mo to r fu nn mg) wh ich should be more tnan sutucro nt lo r mobi le operation.
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Fig . g: PC-board of the AF·module
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2.1. Co nstructi on

Th is mooute can be con structed using the 110 mm x 40 mm Pc -toaro OK 1 OF OJ!). It is
de signed so that il can 00 cu I at Ihe dashed lin e when another o utput stage is 10 be used
(see Figure 9). utne full AF-oulput power is required . II is advisab le lo r the heat sin k 0 1 1352

to be mounled on a larg er metal SIJrf ilce so tna t a goo d neat tr ansfer is po ssibl e (p aste). An
alect-ic a l rnsuunon is no t necessary. sin ce the heat sink is at ground pote ntial Figure 10
shows a photoqraph ot thC author's proto typ e.

2.2. Speci al Components

I 351'
1352

74 1 cr, or l L3A 22 1 R

TOA 1037 (Siemen s)

T 3t. 1/ 354 / 3t.tl· AC 108, BG 4 13 0 1 simi lar

T 352: Be 179, RC 4 1!.> , o r similar
I 353: P 1087 ( S l l i(;o n i ~ ) or ? N !.>! 16

All capacuors wit h the exceptio n 01 efectrotvt.cs . cerami c, dis k or mu lti - layer cnpacttors.

I kV unnmcr po ten hornctc r. spacing 5/ 10 rnrn. 101 nonzonta t mounti ng

Fig. 10: Photograph 0' the ""thor's prototype

3, ALIGNMENT OF THE RECEIVER

The toll ow ing aliqnment instruc t ions are given espectauv lor those constructo rs that d o not

possess an extensive range of measur ing eq uipment. Howe~e r . it is necessary 10 have a DC
muttimeter (R ~ 20 kQ IV).

Fir st ly, the VHF/ IF po rt ion is activated by load ing the op orating voltage 01 12 V to connoction

PI 345, connect ing Pt 343 and PI 344 tcqetner. and co nnect ing 47 ~J terminating resistors
into position instead 01 the antenna and osc il lato r. The operart ing poin ts 01 tr ansistors T 341 ,
T 342 and T 343 are now Checked by measur ing the vo ltage drop across their source resis­

to rs. Dev iati on s in the rango o f + 50 % 10 - 25 % 0 1 Ihe Orientation values g iven in Figure 2
are sati sf acto ry ; if larger di fferences exist, the appropriate MOSFET Should be rep laced by
ano the r one. A vo ltage of approx imately 4.5 V shou ld be present at Pt 344.
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The osci ll ator IS now connectec to PI 342 and swit che d on. The most favo rable oscillato r
voltage is obia-ned when the voUage ill the source 0 1 T 342 c ro ps by app ro ximately 10 to

20 % , 11 t his d rop is too high, an attsn uator shou ld be provided. Thn vo ltm e ter is now
connec ted bc lwmm PI 348 and g round (1 V range) and capac itors C " C 2 and i nductance
L 7 ali gned for max imum read in g. If the Af-module is conn ected temporarttv . a nd Pt 34t
connec ted to a suitable antenna. it should be poss.bte to receive several stron g statio ns.

Induc tances L 3 and l 4 are now aligned alternately at an mpu t fr equency 0 1 appro ximale ly
t 4~ , ~ MHz for maximum volt age at Pt 348. The alignmenl 01 L 1 sho uld be maoe w ith the aid
of a w ea... siq na! 'or maximum signal-to -nolse ratio The two d iscr im inato r circuits L 11 and

L 12 arc al igned fo r mi nimum d isto rt ion. It is possible for the d istort ion factor to b o reduced
st il l fur ther by conocunq C 1 and C 2.

Finally . fhe antenna IS once aq ain replaced by a termin,1tinq resisto r. The syn thl)s izer is now

switched in steps of 10 Channels ( to .20 to 70,79) anti the vonanc at Pt 348 observe d It is no w
possrbre to obtam a con stant g ain over the whole ban e by shght co rr ection of L 3 a nd L 4.

If a swept -freq uency measurin g system and oscilloscope arc avail ab le, the alIgn m ent will be,
a ! co ur se, co nsioerabrv simpler and now doubt exacter For thll IF-a lignment , the swopt -t re­
quoncy generato r is con nected to tho osc il lato r input Pt 342, and t he osci lloscope to Pt 348.

Induc tance L 7 is now al lgn€d fo r maximum signal. and C t and C 2 for mi ni mum r ipp le. Tho
oscilloscope is then connected to Pt 347 anc L 11 I L t 2 al igned alte rnately fo r best balance
and linearity 01 tne drscnmmator curve , The swept-frequency gene rator is conne ct ed to the

antenna input 10' ahgnme,-, I o f the VHF-circuit s. and the RF-probe IC ::; 2 p F) COnnected to
g ate 1 of the mixer transisto r T 342, It is now possible for tne Intermediate bandp ass fi lter L 3
/ L 4 to be al igned The di p at t he ce nter of the band , and drop-off at the ban d hrrut s amou nt

to appro xi mately 1,5 ca. Alignment of L 1 is best mad e wrth tne aid of a noise gererato r, and
the measuri ng recei ver can be con nec ted to pin t of I 34 1.

NO tendency :0 cscnratrc... was oeterm.nec dur ing the alignment process . r ne p reamp lif ier

stage remains stable even w ith tne an tenna mput sno- t-ceco.teo or di sconnected.

The ot her mod ules 0' the transceiver. e.q Ire transmitt Oi r module, wi ll be descnbec in part 2
o f th is art ic le.

REFEREN CES TO PART 1

(1) G. Hee ke . A Svntnesize- 'or the 2 m Band in C-MOS- ! \:! Chll ology

VHF CO'v1MUNICATIONS 10, Ed iti on 3/ 1978, paqea 130 - t4 4

(2 ) M. Mart n: A new Type of P'camp li fler for 145 MHz and 435 MHz Receivers
VHF COMMUNICATIONS 10 . Ecitron 1/1978. pages 30 - 36

(3 ) M. Martin : Bauschermer uxw-oseutator

CO-DL 1011977 . page 387 II

(4) 8, Neutnq : Mc nohttusche Ouarztilter

Fun ksch au 50 (1978). Edit ion 10. P1l9 1l~ 438-441

(5) J Bec ke r: ~SUDWINDM - A 2 rn FM Handhel d r ransceive- wit h 80 or 396 cnao oet
Synthesizer and Touch-Key Ope rati on
VHF COMM UfI;tCATIOfl;S 10 . amncn 4/ 1978. pages t94 - 2t2
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A POWER SUPPLY FOR 9 TO 15 V / 25 A
by H. Liers, DB 7 ES

Transisto r l inear ampli l iers are becoming mo re and more pop ular in amateur radio stati ons.
These amplif iers req ui re high curren ts at stabilized voltage values o t between 12 and 14 V.
For th is reason, the aut hor consrcereo that there would be most certmnty interest in such a
power supp ly tor home co nstruction The power supply is designed so mat it can be extend­
ed to over 30 A by provision of a suitable transforme r (220 V I 19 V / 35 A - ). It possess es the
to ll owing restores

The po wer supp ly w ill no t be affected by strong RF nerds
The output is nol g rou nded
Connected consumers arc rel iably p ro tected again st o vervou aqes

The po wer supply is completely sho rt-c.rc utt- proot (con tinuou sly)
Vo lta ge and current are zero alt er electronic switc h-oil under sho rt-circui t conditions
The output vollage is stable up to the atf justabte maximum nmu
The residual hum vo llage at maximum load only amounts to ma x 20 mV
Switch ing-on under load up to a maximum QI 25 A is possible w ithout trtlnsient p rotnoms

Elect ronic SWItch-oil is possib le without dtscbarqe process
Power supply is immedialely ready fo r opcrunon al tm removing Ihe short cucmt

- Mei ers lor I '" 25 A and U = 15 V as well as indica tor lamps l or power. op aru uo nai fe~d i ·

ness, and failu re 01 the powe r semiconductors or roses are provided.

1. OPERATION

The c ircui t diagram 01 tho power Supply is gi ven in Figure 1 The large hiler cacacuors C 2
and C 3 are cha rged via resistor A 2 alte r swi tching on the p ow er supp ly with the uid o f

swi tch S 1. Thyristo r Ty 1 will be tri\lqe.ed immediately on reectunq its trigger vol tage via the
re lay contac t ane R 20 ensur ing that the driver transistor r 2 does not recei ve any drive due
to the vollage drop across R 17. This means tha t the output 01 the power supply will lit.' w i th­
ou t vol tage momenta r ily.

Within a fraction 01 a second. t he charge voltage w ill ex ceed the value 01 the zener diode D 2
(18 V). and the relay will sw itc h to the e n-oct connection , Thyristor TV 1 is SWItched 0 11 by de­
pressmQ S 2, and th e power supply wi ll be ready for opera tio n It is oosstbto 10 switch S 2
even under load cond it ions ,

geststor R 2 limi ts the transient charge cu rren t so that the rechhe r and transtorrne r aee no t
excessive ly loaded , and t hat th e domestic fuse will not b low,

The required output vo ltaga o f the power supp ly can be varloo in tne range o f 8.4 V and 16.2 V
w ilh th e ai d o f potentiometer A 30 The safe operating range is between 9 V and 15 V. and no
voltage dro p w ill be exh ibited up to the tuu current load of 25 A (in contrast to many current­
lim itin g po wer supplies on the market). The measuring path is for med by the Impedance 01
meter M 2 and resistors A 25 (25 A-range), R 26 (t 5 A-range ) and R 27 (6 A-range). The c ircuit
u sed controls th e vo ltag e crop across this measuri ng path completely unhl the appropriate
maxi mum value is obtained (acco rding to where the co nsumer is connected). Under ove rload
condit ions, thyristo r Ty 1 will be tr iggered and will swi tch 011 the drive ot T 2. and th us Ihe
fo llOWing pass transisto rs instan taneously.
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After removing the over load consumer, the power supply is immed iately mady for opccauo n
and can be swi tch ed on again by oepressmc S 2 momentar ily It is possible with th e aid of
trimmer resistor R 24 for the swi tc h-off tn reshclds 01 6/1 5/ 25 A to be Shilled by severer A.
Capac i to r C 6 de termines the sw itch -a ll li me , If a value 01 0.1 uF is used, the circui t wil l

act uate so sensit i~ely tha t th o transient curr ent surge in a cons umer is sutticient to tr igge r
the ci rcu it. The valu e of C 6 can be inc reased up to 0.5 uF to suit indrvidua l requirements.

Since the swrtcn-o tr process alter actuatmq the mai n switch S 1 would take sovara t sec onds

due to the hig h charge capa cit ance o f 90 mF (90 ,000 IlF) II no fur ther measures w ere taken
(accord ing to wh ethe r a consumer is connected or not), t his process has been accctorarec to
ap p ro x im ately 1.5 s by causing t he relay to become deenmg ill:!d and t rig\je r t hyns to r Ty 1 as

soon as the voltage ac ross C 2 / C 3 has dropped bl:!low 18 V. The ou tput of tne power supply
is tneroto re disconnected , Thi s c ir cu it is ab le to w ithst and n continuous swi tching WIth tho
aid of S 1 under all cond it ion s

An emergen cy sw itch -oil is ob tained by de pressing S 2 untu the consumer is removed from
the power supp ly , Th is manual. electronic Instarueneo us swi tching has proved itsel f in
practi ce .

Finally, t he overv oltage p rotecti on is to be described . This ci rcuil is designed to p ro tec t the
connec ted consumers in me case of a fault in the power supply and comprises zene r d iod e

0 19, res is to rs R 34, R 35, thyr istor Ty 2 and fuses F 3 to F 6, F 10 or F 14. The op erational
read iness of thi s safety circu it can be Checked at any time without damag ing t he power
supply by inc reasing the vottaqe to 15 V or more without consumer. In thi s case. thyr istor

Ty 2 will be triggered via D 19 / R 34 and will short the ou tput : the short-circuit SWItch-o ff in
the 6 A-ran ge w ill then be actuated internally, The po wer supply is immediately ready fo r
operati on after red ucing the vcttaqe across R 30 and act uati ng 5 2.

The swi tching thresho ld o f the overvortaqe protection circuu can be increased by ecproxt­
mately 0.7 V pe r mode by using a ser ies ci rcuit of simple recti f ier diodes of e.s. 1 N 4007 in
ser ies with D 19.

The pass transisto rs T 3 to T 6 or to T 10 or T 14 are protected by the base d iodes D 3 - D 6 ­
D 10 · D 14 and rest-bro w fuses against self-destruct ion .

The po wer sup ply will sti ll rema in ope rational oven it one of the paralle l power bran cres
co mpr is ing the pass t ransisto rs an d the appropriate compensation resistors and fu ses fai ls.

The LED 0 15 can, however , be adju sted wi th the aid o f R 15 so that it s light emission
th reshold (25 A) will also be act uated wh en one of Ihe branches fails. II is then possible lor
the defecti ve compo nent to be determined and replaced

A curren t limit ing can be ac tuated ~ ia swit ch S 3, Th is circuit comprises the COmpo nen ts
D 16, T 16, R 22, R 23, and C 7. If the circ uit is sw itched in, tho base of the Darlington transi s­
tor T 16 w ill be p rovid ed with a b ias voltaqe wh ich can be adjusted wi th th e aid 01 R 23 so

that the current lim i t ing begi ns at approximately 25 A (and 6 or 15 A]. In exc ess of th is value.
the vou ece w ill be co ntro lled do wn steeply , bUI remains stabi lized w ith the aid of zener otooe
o 16 at app roxima tely 8.5 V at the output ollhe power sup ply. Th is quarantees that the heat

effects remain within the limit gi ven in sec tion 3. When a short -c ircu it occ urs in th e current
l im it ing mode. the power sup ply w ill be sw itc hed off as desc ribed p re~iousl y With t he aid of
thy r isto r Ty 1. It is necessary fo r the tr immer poten tiome ters R 24 and R 23 to be adjusted so
t hat th e short-c ircu it protecti on circui t takes place in t he lower ran ge of the l imite r vortaco

charact eristic.
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2. COMPONENTS AND CONSTRUCTION

The external design 0/ the power supply is mainly dependent on the large compo n ents such
as transformers. recutiers. elec trolytic capaci to rs C 2 / C 3. heat sinks and meters as well as
on the taste and ski ll of the co nstructor. The tcnowm p oescrtoucos are there fore to IJe
limited to exact detail s regard ing reliabl e operation and the most important com ponents. A
49 x 90 mm sing le-coated Pc-ooar o was developed for t he low-power components . The com­
pone nt locations <I re !-l iven in Figure 2. The author U5eS this board wit h a l ?-p o le -vwo­
board" co nnector system in or der to improve the serviceability 01 the power supply . Figures 3
to 5 Show the autho rs proto type. and show how the power supply could be c onstructed
mechanicall y

Transformer:
Doub le c-ccre. approx. 500 VA. pr imary 230 V, wilh scre en. seco ndary 19 V 1 25 II AC

Sil icon rect if ier with integrated heat sink . type HS 4 E-G 60/52 -36 An (Herrmann KG )

C 2. C 3: 47 m F t - 47.000 uF) / 25 V each. installated can, to r screw mOuntin g (M 1::')
If capacito rs are on ly availab le whose mmu s pole is not Insulated from Ihe case. it w ill IJe
necessary for these two electtcly tic capacitors to be mounted in an insulatod man ner. If ttus
is the case. it is possible for Siemens type S 41457 • B M 79 - T (65 mm ora.. 90 mm long) to
be used.

0 1:
D 2:
D 3 • 0 14:
D 15:
D 16:
D 17:
0 18
D 19:

T 1:
T 2:
T 3 · T 6:

1 N 4007
ZPY 18 0r Bl Y 97 / C 18
1 N 4001 (or 1 N 4007)
LED (red. 5 mm di a.)
l D 10 0rSlY97 / C 10
lD 56 or SLY 971 C 5 V6
LEO (green. 5 mm dia.)
ZD 13 or BZY 97 / C 13

BC 107 S. SC 413
2 N 3055 (8 > 100. select)
4 x 2 N3771: orT 3 - T 10: 8x2 N 3055; or T 3 - TI 4:1 2 x2 N 3055

Transis tors T 3 to T 6 or to T 8 or to T 14 should have approximately tne same c urrent y am
l act ors 01 approximately 100_ II th e pass tra nsistors have a lower current gain . e.q . of 60, il
wi ll be necessa ry l or T 2 to exhibit B == 170_ It is n!:!CeSSllry for the dr iver and pass transrstors
to have a current qain of at least 10.000, and if possible of 15,000 tooetner. If the resistance
value of R 17 is reduced trcm 330 U to 270 ~ ! (3 W). a total cu rrent gain of 10.000 wil l be

suffici ent

T 15:
T1 6
T 17:

Ty I :
Ty 2:

BC 517 (TI) NPN tow power Darl ington
OD 677 [Siemens] NPN power Darlington
SD 437 or SD 241 (l:J == 100 to ISO)

SCR 800/1 or simi lar 05 - 1 A thyri stor (Siemens type BSt B 0 \0 6)
HT 25/02-00 1 (Herrm ann KG) Of Siemens SSt F 2540 or SSt 0 03 13 S 6
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Fig. 2: PC-bo a rd for the low· power c ompone nts

Fig . 3: R.. ... view s~owin9 heat sinks w ith 2 • 6 pass Iran$lstO'$

Resisto rs R 25, R 26, A 27, R 35 are maoo fr om resistan ce wire oj 1 mm era. 0.65 n/m .

R25:

H 26:
R 27:
n 35:

0 025 Q "" 4 w ires ot 16 em in length, stranded tooether. and tm-oratod
at the ends for a length of 1 em
0.02 n c one wire of 5 em in leng th
0.1 n ~ one w ire of 16 em in leng th

0.1 ~ J = one w ire of 16 em in lengt h

H 25 - R 27 sho uld be mo unted betw een ceramic suppor ts: R 25 sh ou ld also be provide d wit h
a small heal Sink, A 26 and R 27 with ceramic bead s. The wire leng ths pro vide a certain
reserve for so lder ing . They are calculated lor a vol tage d rop of 0 .7 V at M '2 ... R 25 (+ R 26 f
+ R 27)
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With 12 J( 2 N 30"'5 :

R 3 • R 6. or R 3 • R IO. or R 3 - R 14 5 W wire-.....ound resisto rs (Vltroh m); the se resiste rs
are motlnted on The neat sinks bcfweefl the tlm,llcr tags and the Ill S8 holder.
Values g iven below.

Due to The improved heal drssipancn and Iowt>r costs lor repan It IS more favorable to use
sev.....al (8 10 12) pass lr anSistors.

rlJSl!S

F 1, F 2: 3. t~ A med ium blow
r 3 · r 6 ; or F 3 - r 10: or F 3 - F 14 .

W,th" II ? N 3n l 4 ruses ot 10 A. t.lstblow. Com pcnsatJ l lg f(I!';I..tors
A3 - A 6 : O,OS t:.! (::' II O, t !..! )

Wllh 6 II 2 N 3055- 81u~ 0 16 ,3 A. last-blow . compensannq resist o rs
R 3 · H 1O:0. I U

12 ruses 01 4 A, last-blow , compensannu resistors
H 3 · R 14:0,18lJ

Heat si nks : 2 pirJCf!S 01 profi le heat sinks typo S[ 53, wun ou t ncios. 150 mm long lor acc om ­
mcdanon of a maximum 012 II 6 pass transistors,

Atdil Y 3 changeover contac ts of 10 A each, onr.rg izing co il 24 V I 0,1 A, Of 2 changr.ovt> r

contact s of 15 A each (0.(1 Siemens ro lay 15, type V 23009 - A 0007· A 051}.

Me-ter M 1: t 5 V moving iron , cal ibration po int at 3 V (NetJbergor)
Meter M 2: 25 A moving iron, ca libra tion poinl at 5 A (Neuberge r)

In eccmcn to lhe previously menTiooeet w,re-wound resistors , the fo llowing res istors must
also be desl9~ lor nig!'K'f po we r levels ,

R 2:
R29
R 16:

1 U /7 W;
82 Q / 0.5 W:
470Q / 0.5 W;

A t7:
R 31
R 34

330 0 / 2 W:
120 Q 1 0.5 W;
47U / 0.5 W;

R 30 : tOO" I 0.3 W (pot.)
R 33. 470 U I 0.5 W ;

R 32: 820Q / 0.5 W

FOf po wer values up to 0 .5 W, composi te ca.bor! resistors of 3 mm d iameter a nd 9 m m in
k.'flgth wi ll be satISI.lctory. Any resistors not mennuned above can be mim alure types. The

va lues arc giVt>O In the ci rcui t d iagram.

f i<) . 4, V,ew Iron! aOO.-e sh owing It" " rl'l .~ , PC·OO"r-d" nd int e r-.;:onn&Cl,on s 10 Ihe p u s Iransislo rs
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Fig. 5, The ,esidual hum is Oflly 20 mV at 13.5 V and 22 A

TlQX hrot.,ink I ","",

at ceoeox 30 "C
(lmb... ~t t ..rnp.

H"Ot-dlSsipohon
- pcwer

1Ou ~pu t voltege at
l ull load 125 AI

'f$ "'-,
,

IIL-
, ,

"' i, SO , 0 ThW, .

H I

11 IkftIl lDB 7 ES

"'5
l ~11

"' '",
Fig . G'
Heat di\iSlpation and
heat sink temperatu res
as 11 fun cti on of voltage
et maximum c Uffen l

3. APP ENDIX: HEAT DISSI PATION

The ciaqram g iven in Figure 6 show s how milch heat crssrpauo n is present as a junction 01
tho setectod ou tpu t vo ltage und nr full load condi t ions (::'5 AI. and which tem peratu res must
be d iss ip<1te(j by the heat sin ks. An exam ple 01 13.5 V I <!5 A is given in d<1shcd lines: i t w i ll be

se en t hai 11 di ss ipat ion power 01 165 W is I)xhib ited whic h result s in a heil t sink tem per at u re
o f 70 ' C.

The ota q ram is based on th e fo ll ()wing functi on s

Two hea t sinks type SK 53 o f Ot>"C/ W heal resis tance <I re used , and th e pass transis to rs are

moun ted usin g near-conoucnvo oes te. Furth ermo re. it is assumed that the ambient

temperature is 30 "C , and th at the DC-vollilge at tho col lect or s of til e pa ss tr ans istors wi ll fall

trom 25 V 10 20 V under full -l oad cond it ion s (25 A).
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NEW I NEWI
Polarisations Switching

Unit for 2 m
Crossed Yagis

Ready -l o-o perate as described In

VHF COMM UNICATIONS. Com plele
in cabi net with three BNC cor mec­
tors. Espec ially design ed for use with
cr ossed yag is moun ted as an ~ x~ .

and fed w ith equal-l ength toeders.
Followi ng six po larisations ca n be
selected : Vert ical. ho rizontal. c lock­
w ise circular. antict ockwise c ircular,
slant 45" and slant 135' .

7. 432 MHz BAND
fJ" Nttw T ~pc 01 P' . amp lll"" 10' 1~5 M~ , aM . ,' 5 MHe H~

TI", ' U om fM Tta n"" ", • • , UU.1 70
I'" rl 4 · M. ch<mi<onl Co ''''''' et iun "oo W;'irty

~n""v",c h i"" 10' ,'''' ' I' " ro an d UI " 10 S 1,,,,,,,,,.,• • ,,
n,. U~M 10$ - A H I l'~...ee M>. 10' Ihv 10 en, f\;ond WIth Svrn""'''N
A ~''''lu.nCy OCmlflll l .OOP1<>, a 433 MHZ VCO

B. SHF BANDS
N.rrnw Il" rt~ h it"'" lu, tn" ~J cr". n em " rtel 'J em B.1nd,
s ~ r T, . rt,m it Cm"./I"'"w;H,. Varactm f!1 <><!<'

wllh High r ffic ....oy .1r1l\ ~vw Int~",~~I " I .l",n

fJ" Locnl Oso;I" lot "",," ,. lor ?OIl mW al lIS? MH'
A StI r l'H'''''''' ( :oo...,~ ... ,110 V"",clm~ ...... ;n~ Il;un ftl .,,"nc-y

~n<l Low In"'''''<><luIOM" Pdf! 2. r ""l" " 'c-yCon_ '. '
.",J (kcil...... Mod"'" [<.I' Ih~ ?3 em l1<oM

A 1.<><',,1 Osc ;II, lm "" l<l>llMil, M.lc~;"q l~~

I."",., T" n""it (''''''''''''~' Of B U/\ 00 1

l'lIl" n;9 ;IHICoo.~ r1e" lor t ho> GHL !\ ma ".'" H. "d.
Intor d lqJta l f ; It",. h tN J<ioo<J to ~orm A<K;. ,.o C" n"ort..,

O,OIl. Apf>lica",m. 'n f,o:q",,'''''V Mylhpl,e ," r", Ih. Moe,,,,,,',,,", fl.nll"
fJ"n ''''''pen:;;re~ Amplll;e, lot 2. em u..,><,) ~ 2 C 39
A l?f;ll "'Hz local 0 ""'10' ''' "'ooule"" Of S OKOOI
Tho l(l GIl> """'leu ' I'I.tf\oJ _

C<.>n<;!1e'a hon 01 P-..I ~od l'utu 'c (<>eM0IO<,1" "

~. '

' \f n
• - •

---,
_./

--
ok
... -'-

~ . ,-<,, 110, OJ , VV
~ . ~ ntlVl>I1 l1 () . OJ 0 rw
r. Sa nq m<>i",," , PJ 7 OH
IU . rr"", '~ . flJ< I PN

I $<0"1/'''''''' '. ' OJ 7 OH
, Sa_Ol~'. [).I 7 011
L K' ..... DKS C,V

D. Vollnnr~t . PI ~ NO

II ' ro,,,",,. ,. t>(;~ lJ0

J lJ.~m• . OC 0 ()!\

H ~'"",~no, . lJC 8 UG

.I O" 'm" , LlC 0 lM
H Hoc ' nc ,. [)(; SUG
U "'oIM,,, . OK3 UC
U. B""k",~on. D~ 8 OK

o Vol l"'"OI. Ol 3 NQ

VSWR :
Pow er:
Insert ion loss :
Phase err or:
Dimensions:

,no ~ . se
, OA 'C . "
~I7S ea . ..
,,7~ ". W

"" ,~ ,~

t!l~ a "
1178 " . ""rn ". "
,"" es , "
11' " 125 · t;>f;

:;17A t s.j · t G&,m 1 4~· ua
3l 1~ 1I~ · 1115
"-'Ill 2. 1 · ~~~

' I1S 24-1 ·~~t

max. 1.2
100 W carr ier
0.1 10 0.3 dB

appro x. t ­
216~ 132~ 80 mm
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MA TE RI A L PRICE LIST OF E Q U I P M E N T
described in Edit ion 1/1979 of VHF COMMUNICATIONS

OM 23.­

OM 95 .-

OM 19.-

OM 62. -

OM 16 -
0M tJ9 ,-

Ed. 111979

OM 25,-
DM 18.-
OM 99. -
OM 105.-

OM 73.-

OM 77 ._

OM 67.-
DM 30.-
OM 48 .50

OM 30.-
OM 26.-
OM 44 .-

OM 136 .-

OM 698.-

Ed. 1/1979

OM 14.-
OM 29.-

(double-coated. Witho ut thru-contacts)

(2 pes BFQ 34. :? pes. 1 N 4\ 51 diodes]

(7 pI. toutnmroers. 2 chip caps.. 2 coram.
caps .. 2 fer rite beads. 2 foodthru cap s.
lor solder mounting , 2 ANC lIange conn ..
2 tnmrner pots.. 7 resistors)

co mple te with abo ve parts

{do uble -coated . Withou t ttuu-coeta ctsj

(1 ora 3,1 1 Phi lips)
(4 pUoil trimmers, 3 ce ramic caps withou t
reacs 1 cerami c cap.• 1 tantalu m cap.
2 feedthrough caps for solde r -moun tmq .
T Iemte bead , 1 s-nore tenue choxe.
2 BNC· f lange con nec tors)

w ith abo ve pa rts

wllh above parts

( t ~lru-con l dc t s )

, th r",-con lad~, 0 6 mm tt uck ]

126 transisto rs. 21 d iodes)

(20Ies)
(7 t r im mer C<lPS,, a ll c c rarn., aru .. plas tic- foil
and tantalum caps. - total 98 pieces)
(3 tnmmer pols.. 61 ca rbon resis tors.
39 s.ro r-nr-rature resisto rs. rm-nature co ax ..
co nr-octicn wire and sliver-p lated w ore }

(2 relays. 7 conscts. 2 to toids. t cho ke,
7 ferrito beads. 1 AF t ransfo rmor)
Type Hotrn co 370 A 1
Type 225 DKl!l2 V
HC-18/U
HC-18/ U
ac- B/U, pa rallel resonance

DC 0 OA 008

DC 0 OA 009

OJ all 001/ 2

OJ 8 ILOO1!2

6 6.4 00 MHz

10 700 MHz
200 000 kHz
MQF 10.7 - 15

OJ a ll 001 /2

" 5 LJ EDWIND,, _ 2 m HAN DHELD SYN THESIZER TRANSC.

Kit

Kit

TWO-STAGE AMP LIF IER

PC-board DC 0 OA 009
Semico nductors DC 0 DA 009
Mi niKit DC 0 DA 009

DCO DA /OFSQK TRAN SISTOR LINEA R AM PLIF IER FOR 23 cm

SINGLE· STAGE AMPLIFIER

PC-board DC 0 DA 008
Transi stor DC 0 DA 008
Minik it DC 0 DA 00 8

Minikit 2

OJ a ll

Mic rop hone ll ouds pea f(e '
Nc -accur-ru tato r
Crystal

Cry sta l
C rystal
Crystal utter

Kit

Pc -boa -c OJ a ll 001
Pc-ooarc OJ 8 Il OO?
Sem cond uc tors 1 DJ sn, OO l f 2
Scn-tconcuctors 2 OJ 8 n 001/ 2
Minik-t 1 DJ 8 IL 001/ 2

A VHF COMMUNICATIONS 1/ 1979 · 63 ·



PC-bo ard DB 7 ES 001
semiconduc tors 1 DB 7 ES 00 1
Semico nduc to rs 2 DB 7 ES 001
Mmik il 1 DB 7 ES 001

Mm,k il 2 OK 1 OF 03"
Crystallil1er XF·1OTB

Mon oli l h ic c rystal rosonatc r

Kit OK 1 OF 034

2 m FM-AECEI VEA, RF/ IF MODULE

STABIUZED POWEA SUPPLY 9 V to 15 V 1 25 A

OM !>3. -
OM 12.-
OM 107.-
OM 17 ,-

OM 219.-

Ed . 1/1 979

OM 10.-
OM 24.-

OM 17.-
OM 8.-

OM 69.-

OM 279.-

Ed . 111979

OM 9-
OM 85.-

OM 128.-

OM n -

OM 98 ,-

OM ... -
OM 172.-
OM 3::'.-

OM S98.-

Ed . 111979

OM 12.­
OM 20.-

(single-coated . WIth pl an)
(13 transistors , 17 dtooee, 2 LEO's)

(2 t hyristo rs. si lico n recti fi ers w/h eat sinks)
(10 w ire-wound resis te rs. resistance wire,
13 carbon resistors, 4 po tentiometers}
(3 ceramic caps.. 2 roi l caps.. 3 tantalum
caps.. 1 relay. 2 elac lrol yt ics)
Mov ,ng -oron meters for 15 V and 25 A
(double type C co re , 500 VA, 230 V /1 9 V-25 A}

(ufldri lledl

comple te with aboye p art s

Dual XF- l09

complete with above parts

(Single -coaled . wi th plan)
(1 IC. 3 tranststor sj

(3 coutormers with co re. 3 couaus. 1 ferrite
bead . 3 Icrr i l l!' chokes. 2 I rimmer C.1pS..
6 Ieedth ru cap s.• 3 Styr ol lfl ll caps.•
25 ceramic bypass cap s)
(5 ("-€fam ic caps.• 29 resistors. co il wire )

087 ES 00 1
DB 7 ES 001
0 87 (5001

DB 7ESOD1

DB 7 ES 001

OK 1 OF 034
OK 1 OF 034
OK 1 0 FQ34

2 m FM ·AECEIVER , AF· MODULE

OK 1 OF 035 (single-coated , wi th p lan)

OK 1or 035 (2 lCs. 5 transistors. 3 d iOlJ~)

DK 1 OF 03~ (15 curamtc caps . 1 tantalum cap ..
7 alu caps, 1 trimmer pot.)

OK 1OF 035 (2 ooramic caps.• 32 tes tstors]

OK 1 OF 035 comple te wit h abo ve pa rts

OK 1 OF D34/3 5w ith eeeve parts

Meterse t
t ransrc rmer
Heil l sin k

Kit

M ifl ikit 2

DK 10F 035

Pc.bo.nd
Semteoooccrors
Mimkn 1

DS T ES

OK 1 OF 034

Pc-coa-o
Semicon ductors
Mi nik il 1

M inik i l 2

Kit
Ki1s

Back Copie s 01VHF COMMUNIC AliONS

OM 36.00
OM Ga OO
OM 95 ,00

Any th ree volumes
Any six vo lumes
AI! nine votomos (1970 ·1978)

Please remember that Wl!' have co ntinued to reprint these ocmons since each is l ike a nmall
handbook in usen 0 0 not lorge l there are no new s co lumns and other information thaI
becomes ou t-or-da te. and ti lt' m.1guincs cc ntam ooly fndmical a-nces. mo st of which are

sti ll state-ot -the-art loday. All ba ck copies am aVililah le back 10 19 / 0 . We can o tter th ese

volume s at the 'o ll owi ng p rices :

Verlag UKW-BERICHTE, H. Dohlus oHG
JahnstraBe 14 - 0-8523 BAIERSOORF

West .Genna ny , Tel ephon e (091 91) 91 57 or (0 91 33) 855. Sf)6

Ban k accounts : Pos lscheck Nurnberg 30455-858 . Commerzbank Erlangen 820--1154 •



ANTENNA ROTATING SYSTEMS

SPECIFICAnONS

T.,~ 01 Rotator KR 400 '" ~ '"'''''' MIX 1000 ART 8000

'''"'' aso '00 soc '000 """ "f>1!.nd' '''" to rQue eoe ' 000 "00 "" "" Nm ' J
B rll.~8 lor qLJe "'" . 00 ' 000 '''''' '''''' Nm ' l
Rolllllon lo rq ue .. 00 '" '" "" Nm ' l
M.., di ll m&1a. ,.. ., ,.. ., 0 · " ,.." 4lI · 78 mm
S pooed ( I ' MI,) .. 00 .. 50 00 •
Ro tat IOn " "'} . ""

,,~ ,,~ ,,~ ,,,,.
Conlrol ca b le , , , r , ""on
D I rTM,."'sion~ 210. 1&0 0 270 x 100 "' 3.4~ • 225 0 425 • 0'05 l<:: 460 . 300 ;ZI mm
W"'ll lli .. " '.0 12.1 '" ' 0
MQIO' YOllage " " " " "

,
L""" vollage 220 V / SOllz :>:'0V I 50 HI 'l'JOV ISOH, 220'1 , eo Hi noV / !lO H./:

00 ss "'" ''''' zoo "
) , ~P'" (l 98 1 Nm

Vertic a l RotOt" KA~
Especially designed lor vertica l ti lting
o f anten nas 10 . EME. OSCAR ere .

T,pe
Load
B rake torque
Rotation torque
Honz. l ube d iam.
Mast d iameter
Speed (1 rev.)
Rotation ang le
Con trol cable
lioe vollage
Weight

KR SOO
ca . 250 kg
197 N m 0)
40Nm oJ

32· 43 mm
38 - 63mm

'40
160" ( I 5")

6 w ires
220 V /SO Hz 30 VA

4.5 kg

U K W - TEe H N I K, Hans Oohlus oHG 0-8523 BAIERSDORF



I-~ CRYSTAL F ILTERS OSCILLATOR CRYSTALS

O~(jj!)lIJ SYNONYMOUS FOR QUALITY
AND ADVANCED TECHNOLOGY

NEW STANDARD FILTERS

CW-FILTER XF-9NB see table

SWITCHABLE SSB FILTERS
for a fixed carrier fr equency of9 .000 MHz

XF-9B 01 XF-9B 02
8998.5 kHz for LSB 9001.5 kHz for USB

See XF-9B for all other spec if ications
The carrier crystal XF 900 is provi ded

Filter Type I XF-9A Xf ·90 XF 9C xr-so XF-9E XF-9NB

Arp!icallon ! SSB I SSB AM AM eM cw
r"mSJ],i l

Num be r of cryslil is~-5-- e 8 8 8 8-3 d l:l lJandwul th 2,4 kll z 2.3 kHz 3 6 kHz 4.8 kHl 11 5 kHz 0 4 kHz

6 dlJ bilnrtwidt h ± 2.5 kHl 2.4 kHz 3,75 kH... 5 0 kHz 12.0 kHt 0 .5 kHz- - --- - - -
~~~ < l dlJ < 2 dB < 2 d8 < 2 dB < 2 dB < 0.5 d8

Insertion toss
~ < 3 dB

< 3 5 dB < 3 ~ ffR < 3 5 d B < 3 5 dB < 6 5 l!A

Z 500 0 SOO Q SOO Q 500 0 1200 Q 500 0
Tc,minailon

C,!--:-:-_30 pf 30 pF 30 pF 30 pF 30 pF 30 pF

Sha pe factor
(6 so.su 1 7 (6 6OdB) 1 8 (6 6Od8) 1 8 (6 SOaR) 1 8 (6 6Od6) 1 8 raeoeei aa

(6 60d8) 2 2 (6 80 uB) 2.2 (6:80 d8 )22 (6 SO dS)2.2 (6 :80 d8) 4.0

Ultimate rejec t ion > 45 d~ I > ' OO d8 > l 00 d S I > 100 dB > 90 dB > 9Od8

XF-9A and XF-9B complete w ith XF 901, XF 902
XF-9N B complete with XF 903

KRISTA LLVERARBEITU NG NECKARBISCHOFSHEIMGMBH ~o 6924 Neckarbischo ls he lm • POlliach 1
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