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muTek limited

- FT221/225GT front end

Our front-end hoard has been deglgned to bring the receliver
performance of the PP221 and TT225 peries trenscelvers up to

8 very high standard. The design has evolved from work done by
Tan White, G3SFK, and has been used extensively for advanced
experimental work, and routine communication.

The original rf board fitted by Yaesu suffers from several
deficiencies. The chief of these are & distinet deafness (noise
figures of B - 1048 are not unususl in ummodified transceivers!)
and a coneiderable susceptability to strong-signal overlosd
problems. Pitting a preamplifier can help with the first
problem but at the expense of dynamic range, Of course, bitrong
plgnal problems are not always recognised as such, but with

the prempent level of 144NHz sctivity there can bhe few operstors
who are able to completely disregard signal handling prohlems.
0f course there will always be those people (ineluding some
memafacturerst) who will remsin convinced that a little extra
low noise preamplificetion can only do good......

TheipeTek rf board has been designed to eliminate the need
for priemplifiers while vaetly improving the dynamic range of

the amystem. To overcoctsie the design problems presented hae required'

careful attention to the linearity of the mixer and amplifiers
with particular care being given to proper geln distribution.

The rf stage les a very low noise lon-implanted dual-gate mosfel
(38K88) This device is espable of a genuine {device) nolse flgure
of eround 14B. We have chosen to trade nf with dynamie range
resulting in & system nf of perhops 2dB or a little less. This
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band termination for the input port of the ring mizer,

A ring mixer was chogsen in preference to the more usual fet

for two remsong: the most obvious is that 1% 12 much easier

to achieve sdequate dynmemic range with the ring. A eeccond,
roesibly mere subtle resson, is that the inherently balenced
structure of the ring results in eancellation of loesl oscillator
am nolse., As the phase locked translation locp lo in the 221 and
225 merles generates quite large am noise eldebmands=, p bolanced
mixer 1s mandatory.

Proper termination of the mixer is essentiel for reproducible

high performance operation. The lo 1es terminated with a 54B

pad: this ensures s good broadband mestch. There is enough power
pvallable at the output of the class~A 1o buffer to ensure

proper mixer performance. The mixer port which requlires most
careful termination is the 1f output. The network here has meveral
funetions: 1%t must transform the S0 output impedance of the

dicde ring to the optimum source impedance required by the moafet
poet amplifier; it must ensure that the mixer has & de earth
return, and most importantly, 1t must provide o satisfactory
termination for the vhf and uhf products genersted in the mixing
procese. 'The 10.7MHz impedznce tranaformation 12 accomplished
#lth an L-network, while the rf choke provides the emrth return.
The series RO network on the mixer sutput provides s monotonlcally
inereasing return-loss with frequency, thus ensurlng propver
texrmination of the vhf end uhf wixing products.

The mixer post-amp 18 & low noise mosfat which 18 operoted at

s high drain current for good intermodulstion performance. Although
pome degradation of the moise figure ean be geen, it is still very
1ow and heg a2 minimal effect uwpon the mizer nf. The device slazo
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N
. ¢, In0 pe CA-00-130 RJ. 82Kk RA-00-8472
. ¢,  1n0 pc GA-00-130 R, 100R  RA-00-120
¢,  Bp2 pe CA-00-80% R, 19k RA~00-349
" . G, 1m0 pe  CA-00-130 R, 100r® RA-00-120
! 1 Cg 1n0 pc CA-00-130 Ry 100R RA-00-120
Q O OO Cg 12p po  CA-00-112 Re 100k  RA-00-120
i T L ooty C, ml0 pe  CA-00-120 Ry 470R  RA-00-427
9 laroe _ Cg  12p pe  CA-00-112 Rg 11R RA-00-111
17-0 L G, WO po  CA-00-120 Ry 4T0R  RA-00-427
5
P = O ¢l 68p e CA-00-618 R, SIE RA-00-511
0 011 1n0 pe CA-00-130 R11 39k RA-00-349
Trg c 10m pe  CA-00-140 R 1MO RA-00-160
- - 12 12
s i c 10n pe CA-00-140 R 39k RA-00-349
T O T 13 \ 13
—3 Ca  10P pe  CA-00-110 Ry, 15 RA-00-13%
Cj5 10m pc  CA-00-140 R; 10R RA-00-110.
C,g 10n pe  CA-00-140 Ryg  3K3 RA-00-333
;7 10m pe  CA-00-140 Ryp 39k RA-00--349
P &, C,g 1u5 tb  CD-00-165 Ryg  1MO RA-~00-160
o & C1g 1n0 pe  CA-00-130 Ryg 39k RA-00-349
g 1n0 pe  CA-00-130 R 100R  RA~00-120
COM 20 20
MAJOR PONENT LOCATIONS Cpy 1m0 pe  CA-00-130 R, 3%9 RA-00-339
€,, 1m0 pe  CA-00-130 Ry, 5kl RA=00-531
€,y 4Tppe  CA-00-417 Ryy  4K7 RA-00-437
Cpy 10p pe  CA-00-110 Roy 33K RA-00-343
o 1u5 po CD-00~165 Rys  150R  RA-00-125
Co,g 1m0 pe CA-00-130 326 10k RA=00-140
c 10n pe CA-00-140 R 100R  RA-00-120
27 _ 27
C,g  10m pe CA-00-140 Ryg 180R  RA-00-178
v w00=
| X |~ fu Chq 1m0 po  CA-00-130 Rpg TR RA-00-217
mpbt ~ e i R 180R  RA~00-128
— TR 30
of omplifsit Rgwind &> 10-3 84 1f- omplifices vc, 10p pf Ry) 10k RA-00-140
145 £ 130y opitpie £ 6% Ry 39K RA=00-394
(b WY S WO L4-00-003 By; 82k RA-00-842
b Lpees b LA-00-002 Ry,  100R RA-00-120
BLOCK FUNCTIONAL DIAGRAM atﬁ‘? @ ubu: ig Lg 4Ta rfe  LB-00—417 Ryg 15 RA-00-135
¥ Ly 22u rfe  LB-00-212 Ry  39R RA-00-319
(o. m..?ugeg_ LB m22 rf¢  LB-00-222 337 100R RA-00=120
Lg 22u rfc ILB3-00-212
¥ FA-00-001
Thagse component values are given for guidance; ¥ donotes = component
. which may be adjusted on test.
muTek F'I‘22Il2250'|' front- end







3} In circumstances where the lowest poseible noise flgure is
required, the transceiver's internal antenna change-osver cireuit
loases may be unacceptable. In order to bypase the sntenna
relay, we have provided & link (INPUT LINK) in the antenna input
mlerostripline which may be broken to allow a direct conneetion
to be made to the rf stage gate cirecult.
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Test data

Serial Number: -
Date: & SL‘W L RO

Noise figure K O £ 0.5dB
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mulek FT221}225GT front-end board
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The d=s1gn of the noi=ze blanker in both trans:91vers is u1rtua11y 1dentlca1;

s lthoush component desionations may vary. In essence the modification ;
Tinvolues increasing the size of +the blankina pulse applied tn “the diade

gatse driver circuilt LGRS RES).,
The two cicult diaarams show the relevant parts of PBI463 be$nre and afber

modification. The new shunt diode Dnl can be the 151355 removed #rom the
sacondary detector position whilst the series diode should be a:silicon
switching diode 'such as a 1N4148. The 32Kk resistor should be .a reasonakle
A& lidy @.25w carkon i lm resistor such as a. Mullard/Philips CR2Z2D or a
FPikher PR25S althouah this is obviously net criticall
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