In the dewelopsont of the 1T 28 the demand wan made for a low noine reseive-

eosverter and alme o high level sigmal handlisng capebility, aleng with léiw inter-
modyintion sigaal produstn.

To schieve those results 1t was pecsasary to deviate froa oofem sifoult practices,
Thersfore the Tirst stage usem A microwsve Gals-Fet, wich 1s aslecied for a high
1183 value. Dy having o high resting current [sbeut 40 - S0 mA) and & oudtable
owiput netWOTK waing @ Territe trensformer, the first stage achieves o ¥rd erder
iztereept point [IF) of §10 dba [refesred to the input) fer & nnine figers of

B oo,

i a seduloter a passive Schotily disde mingsodulator with & very low intersefu-
lation Metoriion {PAE-IH)} ia uoed. shich lowsra the overall IF to about & dbs.

Experisents with muper high current miser{local cosllintor level 423 to 427 dbm

ranpectdvely] shewed that the followimg diplewer with the high currest Feti "F BOO2*
could not Bandle the pasaed input I smore.

Az isprovesict of the diplezer weieg parallel switched Fels and torold transforsera
oS EEE SUEPUT FELSSS Ao Sverull 1F of ths tramoverter o 10 dbs,



Refecred ta the output, that seans a Jrd order IP of 432 dbam.

Dafestunately for these wary good walues thers is not yed any sultable ghortwave
receiver avallable.

At pressst in ssateur madic am IF of 416 &be is‘etete of the art. Therefore the
simple wersios with the TIE-1E is uned, whdch otill schisves a very goof eutput,
IF of ADOUT +iu o5,

The syates intercept polat of & 2 seter statiem, equipped with a 1T 2 5, is caly
SgIined Oy TO4 BNCETEWYS TTANSOEITET.



lmnﬂmmhwaunml-ﬂnm. driven by & weak abbfnusisd
signal, Tollowsd by ¥ class L amplifisss, which are cperated at most 20 % of mazizma
powaT,

pais mipnal with vary fow fiatertiess (in the 3 &b bmd widih sore thae 40 &, dn
the 5 &b Bana wilth more than TO 4b] i fed ints the 7 stagn poeor asplifier, which
fn Iimited bo 20 watts. Bowsver the asplifier is capable of spprovisately 50 watta,

Op te about 10 watts 7% the sselifier works in a pure clags A moth. The iater-

sadulation valuss of the LT 2 8 are very good, howover thar: is 8 diatimed degede
of the § &b and T db prohant.

The éata shows surprising sizilarity with seanare=sats that wore dowe with good
tubs powsr asplifisry besmuss of the very claan output aigmal the IT @ 2 40 vory
good feeding 2 sater high power anplifiers.

The l‘n].lﬂ-ﬂ[i""ﬂp harmenis £ilter sugh the 1mt b iz by ot lesat G0 &b,
he Pmd harsonic by et lomst 7O db.

The 1T 2 % has & bullt-is antesns relay ts directly copsoest the antenan cable.
Py rescldering of & jumper, it can alic be oparated witk peparate caiputs for

tramomit and peceive. In ths 10 ssber trans=it impst, £ variable sttenualor in
jaand wideh pllows dnput aignals from = 10 ... 4 37 dba,

'Purther fentares: ewitchabls sbict (=700 Ehe], Lllusdnnied snit oebes.



LT 2 5 Operating hints

By ualng Bigh tech sranuring inotruseats, 1iks opoctrus analyzors, sodse gain
analysors, walimstors ete., the 17 25 ham beon oarefully salibrated and checknd.
Therafore the calibration settings nbould ot be altered, otherwise Shis wourd

Powss Bupply

T get low Lntermodulatios diatorticn in transmit Bode, the LT 2 5 nesds =takilizad
cpesating woltage of V3.8 — 1.2 volés., Tae woltage drop om the cable han to ba
thhu:unnmmtﬂ.

Then waisg the LT 2 8 ap o inmwlblpirwutqh iz near) the sutput powre haa
o ba reduced by adjusting the I meter sttonsator. Operating the LT 2 § at 17
tolts, enly about 12 wasts I can he achisved without much intersodalation

Connustor; oo thi Back

Mo trasoverter comen with 2 BN connmctors for the S0 irannceiver. The connecter
0= ouk™ in Lo be conpoeie? to the receliver iopst of the tramsceiver by using a
coax oable. The transverter atpat of the trenscoiver [lew power output) is %o bhe
somndcted fo the consectar 0= 4-= This iapat can be fod with o ignals b twoes
0.7 and 500 o {-10... 427 dva)

The budlt-ip variabls Atlemuakor cin be reached by a'bole in the beck or the
ransverier, The sttemuator has to be adjested, so that the bulltedin pomes soter
ahows an outyat power Of. 20 watiavhes Foeding the 1o 28 with a carrier (¥ or o

With & 358 mignal tee Power meter say only dndicate 5 mntts, hewsver os voise Peah.
{PEP) witl prosucs o %020 watts (PEP). In this mesoer the Unmarity of the

transsitied mignal cos s i mtadned,



IT 2 3 Operating Eints

i the 2 meter side the mmrma:mumm. kowawer anly the
earanctor "Antenna®™ in used for recelve and tranomit,

For waricing with s operate coar cables for transelt and receive, the consector "
Dut® muat be agtd . mrdannﬁwrw-hrlmzmn-amnd-
and changing of 2 Jumpers on the aystea hoars moar the astemns rolay "SI Zr.ge,

1. Remove the reloy sparating voltage by cutting Jusper 4",
2s Elm.‘lim'!-d'hgrm:;-pi-c- of wire. hun&:hbaimm
‘directly to the comenkar "HAF-Dut™,

The =plit mode over Geperate transelt-socelwe cables nas 1tm advantagen. You can
Ea® nny pewer saplificrs and pre-amplifior without having & coss rolay mwiteh,
Thers is only one £904 coar relay (K7 400 2=, with roil A%, 500} sear the antenns,
Prom there, therw are 3 ssperate coax cablos to the mtation,

With leazer cables youw abould 848 an sdditicoal pre-aap mear fhe antenna reloyl
This can b0 consncted to the BT sutput of the coax reley by uming a dewbls ¥

Tou ahould oaly use Epecial pre-amss of the néwesk senasatice with & good noiss
fipare (less than § M), goad intescept podnt (ot Jeast + & e related to the
input) and low gainm,

The gain shesld be Sdjuntahio and should be solected Lo juat coEpenaate for cahle
Loas.

Tharefore the very goos nedss figuss and ihg Eoad laroe mdpmal handling capadilysy
is maintaizad,

The sentioned specin) Pre-amn is svailsbls from us, mtacting Jaly o9&,



LT 2 % Oporating Minks

Tranasft-Recelve swliching

The Transwit-Receive Switching of the transverter i done by the P.7.7. sismal
eoming fros the 5§ transcedver. The imsar cantact of the P.T.T. sonsactbec {Eymek—
Temaly comnector] on the back of the LT 2 5 must be comnected to ground for
trans=itting

The switch "TX* o= the fromt of the sot is parallel %o that coemoctor and allews:
oacual transmi t=Hesoive switching.

In Split pode with sepesate .sax cables, the coax relay pear the antenna ecoives
its operabing wltage vis the coak-cable whem receiving. This can also be used e
BEWAT & pre-amp,

For tranemitting, this voltage mnst be ewitched off coepletely, | Therefore Foia
van use & contact of yelay 1 in the LT 2 5). When the soax rolay cpena, tho pewur
to the pro-smp i switched of f and the tramomitbing path to the entenns in clear,
If usieg the coax relsy "HF 400" with additiomnl contasts, s powir amp =43 be
Fwitched on with these contacts, This guarantecs that the P.A. is metivated after
khe coax relay Bas switched to Tranasitt

Raposter Smife

For opeTating with o 2 meter transverfor the LT 2 2 ham a bufli-is ropeater akife,
Woon tromamitting, & built-in 2nd orystal cscilleter worka with a shift of 600 KD
Tou turn on the Tvpaater shift by awliching to "Duplox®.

Warning: by uming tho switch in the weong may, you sould szcoed the Lower Band
algze mp to 60O B,

Toe axcellant linsarity of the powss ssp has bess achieved by waing high resticg
eirrails of the powsr transintors,



LT 2 3 Operatingy Bints

Tae heat in dimsapated by cooling fims. hwmtmmmthmu
nat intersapt the necensary alr cirvulation.

For contest opeeation at higher tesperaturen, the use of & fan may bo fggeanary.



It ic interssting Eo note that early experiments were conducted
utilizing super high leval doubls balanced mixers |200mW at
tha LO port] and parallel PE00Z's. Output 3rd order intercept
Points of +334Bm were acheived. Since current gtate of

the art amateur HF radics have typical 3rd order

intarcept points of +1%dBm, the use of a high level

DB and a gingle PBO0Z still excesds the capability of

the HF tranceiver. In reality, the HF radic new bacomas the
limiting factor. When you consider the alearnative of using
A modern VHE or UHF transceiver ERat has a typical 3rd

order intercept point (a4t the input] of -1%4Bm, the choice
becomes quite clear very guickly. The use of your HF radio
and one of our LT Series transverter systeme will clearly
sutperfors any multi-mode/multi-band transceiver panufactued
Eoday,

Iransmil Eecrion overview

The same care that was given to the design of the receive
saction, has been carried forward into the design of the
transmit section. The Z8MM:Z RF signal is routesd via an
attenuator network to o low level double balanced Shotkky
passive mixer to produce the dssired pix of the local
oscillator and 20MAz. drive pignal. The output of the

mixer 15 anplified by two Filter coupled Class A amplifiers
which operate at only 20% of their maximum cutput. These pre-
driver amplifiers acheive a Ird order IMD difference

of more than 40 dB. The Sth order IMD product differsnce

i8 Better than 70 4B, This sigmal 18 then fed to a

W0 stage power amplifier bleck to acheive the rated 1o watt
output level. The saruration power of thiz block ig
APproxinately 50 watte. Up to the 10 watt PEP lavel, this
amplifior cperates in A pure class A mode which is comparable
to the best tube amplifiers.

TECHNICAL DNTA

Input L BDUINE Y v e 0 o R iW. - 30 MH=z,
et oL 148 = 146 MHz.
Orive Power {internslly adi.) ........ .. . ... e s 1B = SO0EM
DRUEPUE POWNE . nxmssncgsesmnmmsns e N . s e e e T
Eecelve Section

LAPUE FTequeney . ......c.coe.en.. A i e rerenenne MK = 146 MHE,
s T ————— e T 0 HHE,
Heige figure 1.0 dB
Comversion Gain T R P A - [
Lt T ceranses 13, BVDE

FUETeRAt AraWn on receive (CEAnENAT).. ............ B.3R (.08 typ.



It is interesting to note that early experiments were conducted

utilizing super high lavel double balanced mixers (200mW at
LO port) and parallel P800Z's. Cutput 3rd order intercept

Points of +32dBm were acheived. Since CUrrent state of

the art amateur MF radios have typical 3rd erder

intercept points of +15d8m, the use of a high level

DBM and a single PE0OZ still exceeds the capability of

the HF tranceiver. In reality, the HF radic now becomes the

limiting factor. When you consider the alternative of using

a medern WHF or UHF transceiver that has & typical 3rd

order intercept poimt [at the input) of =154Bm, the choice

becones quite clear very quickly. The use of your HF radio

and ong of cur LT Series transverter systems will clearly

outperfors any multi-mode/multi-band transceiver manufactued

today.

The same care that was given to the design of the receive
ssction, has been carried forward into the design of the
transmit section. The 28MHz RF signal is routed via an
Attenuator network to a low level double balanced Shotkky
Passive mixer to produce the desired mix of the local
oscillator and 28MHz. drive signal. The output of the

mixer is amplified by two filter coupled Class A amplifiers
which cperate at only 204 of their maximum output. Thase Pre-
driver amplifiess acheive a 3rd order IHD differe
9f more than 40 d8. The Sth order IMD product difference

is batter than 70 4B, This signal is then fed to a

two stage power amplifier block to acheive the rated 20 watt
output - The saturation power of this block is
approximately 50 watts. Up to the 10 wat: PEP Level, this
amplifier operates in a pure class A mode which i5 comparable
to the best tube asmplifiers.

TECHNICAL DATA

-

Iransait Section

Input Frequency ....

Output Frequency

Drive Power (internally adj.) .
Output Power

Ganeral
FEWOE TRGUITOIMUTE. . < ovviis o osidorsw v sinadih s mm s as as dasans 13.8vDe

Current drawn on recelive (ETansmit).. ............ 0.2A (4.0A) typ.




—LI23 Co

Front Panel control

Switch  "ON®

Switch "TX®

Switch “SIMS/DUP*

Powar Output

Provides power te the
should light.

This switches the tran
manual contrel.

+ the LED indicat.

FLer to transmit under

In the simplex mode, both the receive and
transmit frequencys will be the identical.
In the duplex mode, ond local oscillator
& wcted during transmit thus allowing
an RPT transmit offset. This feature is
particularily useful in Eurcpe where
Teppater sub-bands alsc occupy the low
end of each band. To utilize this feature

& purchased for the second
local oscillator. S8B Electronic USA can
modify this feature to permit IF Q5Y for
CONtESt Operators. Contact us for more
information.

Th

@ wart or indical
(50 cha Pure Load)

the actual power output.

Rear Panel connections

ANTENNA [L3]

RF oUT (N}

+13.8v

28MHz In  (BNC)

28MHz Out (BNC)

An "N" comnector 18 provided for l44MHz RF In/out

An additicnal "N® connector is provided that will
allow you to Split the 144MMz RF In/out signal paths.
This feature can be used to eliminate an external
linear amplifier input relay th
additicnal relay along with its associsted lopses,
Before using this Eeature, a simple modification
Bust be made! Refer to "spliting the RF IN/OUT
signal paths® for additional details.

Connect To your power supply using & large diameter
power cable (to avoid voltage drop). To acheive the
full 20 watt power output you will need a power

supply capable of delivering 13.6 volts @ 5.0 amps.

Connect to the minus side of your power supply.
This phono connector provides & connection to the
Eransvarters PTT Line. A ground on this line places
the transverter into transmit mode.

Apply 26MHz. drive to this connector. De hot excesd
S00mM of RF power.

IF [receive] ocutput is available at this connector.
Do not apply RF power to this connector.




LT25 has o built-in attenuator for matching 28MMz. drive
levels up to .5 Watte. Matching te your HF Radio can be
accosplished as follows:

Remove the upper half of the case of the Lr2s [four screws), and
place the back of the Erangverter toward you. An access hole is

or a bétween the two BRC connectors.
Using a suitable trimmer tool, carefully insure that the attenuator
Totator is at the maximum counter clock-wise Pesition [Maximum
attenuation). Insure that the ANTENNA COANECLor is terminated
in & good quality dusmy load, then Place the transverter
and your HF radic in the transsit PoRition. Rotate the attenuator
rotor clockwise for 20 watts cutput as indicated on the
power meter.

The second Local oscillator can be used for RPT offset by installing
an additionsl crystal into the SmpLy crystal socket, A series resonant
5th overtone crystal is required.

Crystal Frequency = (144.0MMz + or - OFFSET) - 28.0MHz

For example, 1f a GOOKHz Plus offset on transmit was required,
the a 116.6MHz crystal would be required, .

116.6MHz. = [144.0MMz + B00KHz) = 28.0MMz.

As shipped, RF IN/CUT are commen to o single t¥pe "N* connector
ANTENMA. The following simple modification will
led

labaled
allow the type “N* connector labe: - ANTENMA to function

A% an isclated receive port and t t¥Pe "N connector labaled
RF-OUT to function as an isolated RF-oUTPUT POrt. It is essential
that a grounded tip soldering iren be used to CATTY out this
modification. Remove the bottos cover, and place the back
of the transverter away from ¥You. Notice in the top left
£orner ther are three circut board traces labelled.

Renos

A, "B L epe,
ve the solder bridge at trace "A", and then bridge across

the traces labelled "B" & g+, [A small br tab works great!)

Your transverter will now be functional with Beparate transmit and

Teceive ports.

Should you ever have any questicns concarning your LTS, pl
do not hesitate to contact us,

73's
Gerry Rodski K3MKZ
S5B ELECTRONIC USA
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