FT1-221 and FT-225
mulek limited

I technolingy

Our front-end bosard has been designed to bring the receiver perfurmance
of the FT22] mnd 22% serles transceivera up to a very high standard.
The deaign has evolved from work done by Ian White, G35¥K, and has

boen uaegd extensively for mdvanced experimental work, contesta and
routlne commanicaticn.

The originzl front-end boerd flitted by Yaesu suffers from seversl
deficiencies. The chief of these are a distinct desfness (noise fTigures
of 8 ~ 104B are not nrmusual in unmedirfied trmnaceiverat) and a
Tuacenigbd lify to strong-—signal cverliced problems., Pitting 4 preamp.
.tan help in the first cese, but at the expense of Jdynemic range.

Strong algnal effacta BEre often not racogniaed as such, bt with the
Preegent level of 144MHz activity there can be few cperators able tp
completely diaregayrd signel handling problems. Of course there will
2lways he those who will remein convinced that 2 little extra gmin at
the front-end can only de good.......

The muTek front-end uwoard has been deslgned to eliminate the need far
prezmplification whilst considerably improving the useful dynpamic

renge. To pvercome the design problems has reguired very careful attention

%o the lipeerity of the mixer snd amplifiers witk perticular care
belng givan to the sffecis of proper gein distribution.

The rf stage is a very low neige ien-implanted dusl-gate mosfet. The
snevice used is capable of a device nolae figure of arcund 14B. We have
chosen tp trade nf with_dynamic renge, resulting in a system nf of

2dR or 2 iit$le lea=s, This ie more than adeguste for terreestrisl
pperation, 8nd is probably guoileé ScoEDPTREDIT fUT eme o Mmest-eisbumatesmna:
Following the rf stege iz a2 three—pole bendpess filter which hes been
dimensioned to provide either a4 2 or 4MHz bandwidih with excellent
stophand performence.

A ring mixey wee chosen in preference tv the more uwsual et Tor twe

remspns: the mest obvious ia that 1% ia much easier to achieve adeguate
fdynemic range with the ring. A @econd poseibly more subtle remsgon is

that the inherently halenced structure of the ripog results In vancellatlion

of the am components of the local oacillator neolse sidebsnds. Froper
terminaticon of the mixer is essentiel for reprodudcible high-merformance

cperation: cur design does this.
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The mixer post-amplifier is a dual-gate mosfet in a feedback 01rcu1.

operatlng at high drain current for excellent intermodulation perforﬂance

This also provides the correct source impedance for the follow1ng
15kHz bandwidth six-pole crystal filter.

Dual-gate mosfet if amplifiers for both the ssb/cw and fm if
strips follow the filter and interface with the existing circuitry.

The cicuit is constructed using good quality components on a high-
quality plated-through-hole printed circuit board. Installation is

aided by step-by-step instructions.
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Technical Data.
Noise figure: £ 24B
Image rejection: > 654B _
Blocking (gain compression): >120dB (strength of signsl on 144 .4
%‘ MHz required to produce-’ _
gain compression of -764Bm
signal on 144.3MHz)
?‘ Spurious~free dynamic range: . P>883B (strength of -individual tone
(intermodulation) ({;:jFM c'ObE) in two-equal-tone pair (144.2

and 144.3MHz) required to
generate 3rd order intermod.
product on 144 .1MHz at Od4B
s/n.)
Notes: 1) All signal dtrengths are wrt noise floor/2.4kHz bandwidth
(¥ -142.5dBn)
2) A1l measurements are performed at the input link on the

board.
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Inprraved noiss b lanker performance.

The desian of the noise blanker in hoth transceivers iz virtually identical
al+houmh co mponant desianations may wary. In essence the modiftication

invo lues increasing the size of the blanking pulse applied to the diods
gate driver circuit (2027084,

The two cicuit diagrams show the relevant parts of PBI403 beftor= . and after
moditication. The new shunt diodz DRl can be the 1351555 removed from the
sscondary detector position whilst the series diode should be a silicon
switching diods such as a 1M4148. The 3%k resistor should be a reasonak 12
quality 8.25w cze-bon +ilm resistor such as a. MullardsPhilips CR23 or a
Fiher PR2S although this is obviously not critical!

E=+ore modiftication

M | i 1 ~ ] —
. Qo3 —1 uf‘%l
© T28KI9GR o
0 rarsss Sof T,

L02 1aN —==

This modaification comes f{row a reputable source, and altiough
it has been oriclly tested 2t aulek, we are unable to
uarantee its suitacility tor all tranzceivers in the series.

in other worus Jhv nodiiication is made at tie owner ' risk!

Diectors  Chnstopher Bartram  Jane Bartram  Stephen Prior  Secretary  Susan Whitehead





