Reverse engineering on 3.4 GHz
DJGEP transverter

Release 1c
The last but not the least !




Introduction

-Beeing for a long time ago very interested by approaching this 9cm european band

-Even if french hams aren’t yet allowed in transmitting on it, sure that authorized eur. Hams will be very
interested by crossband QSO'’s like | do from the 4 meter band

But things may perhaps change here in the coming years

-Some solutions can be actually found on the market such as the DEMI or the DB6NT transverters

-DEMI with its 3.456 GHz solution in hairpin technology for the US band is also a cheaper alternative, but |
didn’t find any 2nd hand equipment on the US market yet

-There are other possibilities (OK2UKG, SP??? - - ) but | don’t have enough infos about them yet

-So I'd decide to buy this complete and relatively cheap transverter + OCXO (about DBENT half-price)
- I'd take the profit of a good DL hamfriend who'd immediately order two complete equipments directly to
SP9Qz0

But despite of DB6NT or DEMI productions (with following data sheets and dedicated meases), it seems that this DJ6EP
brand :

- is only a signature ! !

- isn’t corresponding to an unique centered production in Poland, but done by «some non official polish subcontracters»

- SP9QZO seems to be one of them : both mounted/tested transverters were bought to him completely assembled / tested
- It can also be found on german ham meetings, but on very restricted quantities

- so these both present transverters were clearly not built as proposed by the author elements!
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Introduction

And like | do with other sold equipments, I'd immediately begin its reverse engineering study and RF
measurements
And focus was especially done on its reception conversion part

PS : many reverse engineering studies and RF meases from 28 MHz up to 26 GHz can be found on :
- Hyper.r-e-f.org (REF is our french ham buro)
- F1CHF.free.fr/lF5DQK

Suite a I'achat d’'un ami Allemand de 2 transverters 3.4 GHz / 146 MHz en Pologne, neufs assemblés et
théoriquement testés, la tentation fut grande d’en étudier un exemplaire plus en détails

Malheureusement avec son pietre gain de conversion Rx initial de seulement 13.5dB et la fréequence Fl a
gain maximal totalement décentrée, des investigations plus poussées ont alors permis de régler plusieurs
problemes (en particulier, de remplacement arbitraire de certains composants par rapport au design
originel)

En fait il s’agit d’'une copie conforme du transverter 3.4 GHz DB6NT realisée exactement avec les mémes

éléments, mais adaptée sur du substrat verre-époxy FR4, plus abordable pécuniairement pour la clientele
polonaise
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Plan

1: Meases on external OCXO :

2: Transverter inside views
In order to understand how it works

3/ Whole Rx converter meases

4/ Meases on LO alone

5/ Meases on 3.4 GHz Rx chain only

6/ Whole Tx converter meases
a- Rx measurements
b- Tx measurements

7/ Balance-sheet Tx and Rx

8/ Substrate investigation

9/ Original explanation PDF
For understanding it a little better than actually — and amelioration suggestion proposals !

10/ Conclusion

11/ Added post-improvements
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1- Meases on external OCXO
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135.58 MHz OCXO Iinternal structure
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Comparaison between SP9QZO and DF9LN conception
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DFIALN schematic
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Thanks to F6AJW for this info
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135.58 MHz OCXO for 146 MHz IF

Twter DJEEP OCKD 135.582 MHz 12V 170mA

dBm  Trace .
0 y = Not filtered output and many harmonics with :
: - H2 only 2dB down
-10 W’ - H3 only 10dB down
-20 %
a0 ! - The Marconi 2440 counter did immediately
) synchronise on its H1,
40 - The EIP 578 did only accept its H2 measurement ! !
-a0
> W
-
-80
Menznrad by ——
-80 FSOQR -
Marconi 2440 locked on DFONP 10 MHz reference
o a0 il
Start: 0 Hz Stop: 1.0000 GHz
Fes By 3 MHz YWid By 3 MHz Sweep: 5.00 ms
191152014 13:05:49 FSEK 30
Mkr| Trace H-Aris YWalue MHotes
o | Trace A 134 2685 MHz 1.48 dBm P_haolo +2 8dBm
: "[." Trace A 2708411 MHz -3.45 dBm
: "[." Trace A 406.8136 MHz -12.36 dBm
4 ";." Trace A 543.0862 MHz -28 87 dBm
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dBEm

Twter DJEEF OCXO 135882 MHz 12V 170mA zoom

135.58 MHz OCXO for 146 MHz IF

Not bad in spectral purity

12V, | _cold = 1.1A
|_stab after 5 minutes 150mA

Trace A
10 |
W
a
-10
=20
-30
=40
-50
Pout on HP436a
-B0 +1.2dBm
=70
leasured by
&0 H m; . MFWE
-80 |Wl1
Start: 1355827 MHz Stop: 13552847 MHz
Fes BV 20 Hz Wid BV 20 Hz Sweep: 1500 s
191112014 18:19: 32 FSER 30
M| Trace Hobs Walle Motes
Y | Trace A& 135.583% MHz 117 dBm FSEK pilote GPSDO
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2- 3.4 GHz transverter inside views

SPSQZ0

Internal dimensions 136x72, H=40 9

Foul
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Direct comparaison with its 3.4 GHz DB6NT equivalen
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3.4 GHz transverter : upper side
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3.4 GHz transverter : RF side
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3 4 GHz transverter zoom of RF side
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3.4 GHz transverter : zoom of RF side B insiad o
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3.4 GHz transverter : zoom of RF side

These 3 same MMIC devices have 2
different markings, who is the right one ?

-
marking marking

Cloche F3

Sure that DO7 is the wrong one !
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3- Whole Rx converter measurements
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RXx measurement with RF variable input power

Twter DJBEF corv gain with var RF power

dBm  _30dBm  -40dBm  -50dBm  -250Bm
0

-10 Rx 12V 130mA without OCXO

-20 Conversion gain only about 12 to 14dB

RF_in saturating with about —25dBm
-30

-40
-0

-H0

|h|| |h|.n:' _;}I

_ |
g0 | |l'l.l bl .F{L,m '| ,” ﬁﬂ,f r"' | mln, \‘

Start: 1450000 MHz Stop: 147.0000 MHz
Fes BW: 50 kHz Wid BV 50 kHz Sweep: 5.00 ms
20/11/2014 09:05:54 FSEK. 30
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Max IF frequency gain versus variable RF frequency

Trace A immediately after receiving

Twter DJGEP IF conw gain with variable RF ] .
Trace B after TRx bell filter readjustment

dBM  Trace s Trace B

-10
| P_RFin=-30dBm |
-15
/v After post receiving
-20
146MHz 164MHz
-43 \ After new TRx bell filter adjustment
-30
-35
-40
-45
-50
Mleazured by
-84 F3D{ R
3355 3.405 GHz 3.445
Start: 100.0000 MHz IE out Stop: 200.0000 MHz
Fes B\ 3 MHz Wid BV 3 MHz Sweep: 5.00ms
221172014 14:44:42 FSEK 30
mkr | Trace H-Pis Walle MHotes
W | Trace A 1461924 MHz -18.47 dBm RF_in=-30dBm
: E." Trace A 164.2285 MHz -16.39 dBm
; '[," Trace B 1462004 MHz -15.492 dBm readjusted TR hell filter
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Surrounding IF measurements with large span

Twter DJEER Rx with larger IF span
dBm Trace &

-10 '
W

70 M

Bl easurad hy
-0 FAIGR

-110

Start: O Hz Stope S00.0000 MHz
Res BV 3 MHz Wid B 3 MHzZ Swveep: 500 ms
22N 4145245 FZEK 30

Mkr | Trace K-z Walue Motes
| 'ﬂ Trace & 145 8318 MHz -168.53 dBm Moarmal IF

: | Trace & 291 7836 MHz -44 95 dBm = 2F
s A | Trace & 437 6754 MHz -56.18 dBm =FF
3 ? Trace & 2709419 MHz -69.38 dBm =2* LD
¢ V| Trace & 3434570 MHz -63.32 dBm =4* L0

FSDQK —déecembre 2014 Transverter DJ6EP 3400 / 146 MHz vers. 1c




Rx measurement with HP 8970b NGA (+ ext. OCXO)

LO = 135 MHz delivered OCXO
-HP 8970b NGA
-HP346B noise source with corrected ENR

U_Rx =12V

| transverter alone = 130mA
| transverter + OCXO after 5 minutes = 220mA

A/ P1 pot adjust did show that it is initially well tuned at Nf_min

363 -

only (just after purchase) ? ? - very frustrating !

Iav77-

Atreceiving

best compromise found a 164 MHz instead of 146 MHz !

B/ TRx common bell filter adjusting (vy hard to do

best values got after 10 minutes adjusting on spectrum analyser
with 1dB scale - very sharp to do

Now about 2.6dB better gain, and centered a 146 MHz

|G 18 = 131"

Reajust common TRx bell filter

But very frustrating because I'd expect a conversio n gain of minimum 20dB !
And better gain is absolutely impossible to get !
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RXx measurement with HP 8970b NGA (+ext Syntheziser)

LO = Marconi 2031 synthesizer
-HP 8970b NGA
-HP346B noise source with corrected ENR

Exactly same gain/Nf meases were found, also a P_LO = +1dBm

Now with variable LO power :
- down to P_LO =-2dBm : stable gain
- P_LO <=-5dBm : gain unlocking
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LO measurement alone, after about 5 minutes heating

4- Meases on LO alone
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LO measurement alone,

E!AT15 099

0331-

wm N

:Fak-tan here with a little
coax after unsoldering
U

after about 5 minutes heating

‘ Res.Bu 10.8 kHzI34B) Vid.By

@m'[_ul m CF.Stp 100.008 kHz RF.ALL 38 di
PB dBm )

ZERO I e
REMOT . |

dBm

Hier habe ich kein MMIC
aber ein direktes Strap

Version DH1VY
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Why this difference on both same
complete sold transverters ? ?
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Losses of LO bell filter alone

Filtre cloche LO 3256MHz perte série

dBm  Trace A
0
| P_RFin=-2dBm |
-2
-4
1
-6
-8 31 41
o
=10
-12
A3dB gain = 25MHz
-14 A10dB gain = 80MHz
241 51
-16
| “F"‘Lm
18 ‘«_’(\{ﬂr
=20
Start: 3.2700 GHz Stop: 3.2100 GHz
Res BYY. 1 MHz Wid BV 1 MHz Sweep: 20.00 ms
24172014 2001745 FShd
hkr| Trace HeAuis Walue Motes
1§ | Trace A 3.2593 GHz -6.70 dBm best = 4.7dB losses
pa iy | Trace A -35 8889 MHz -10.16 dB
a4y | Trace A -12.3233 MHz -212 dB
w1 i | Trace A 12 4444 WiHz -3.05dB
t1 Y | Trace A 44 1111 MHz -10.01 dB
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4- Meases on 3.4 GHz Rx chain only

AR+ IR
..1:5‘::‘_..1}1 I‘,;_.J__‘_r ] .

Rx output taken on desoldered R N R E L T e,

8.2pF capacitor and before the o o djBep 3,4 GHz Tra
Wilkinson : ® 12 asm XV 2T
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Broadband scalar meas on 3.4 GHz Rx part only

Tvter 9cm DJBEP © ampli Rx seul large bande
dB 521 511

&0
40 1
- i

30 /\/—\

20

10

O
T
-10
20
1.3GHz 2.3GHz 3.4GHz
-30
Dessticed by
-40 TADGR
S50
Start: 10.0000 MHz otop: 50000 GHz
2412014 11:46:22 B7a7A

Mkr| Trace X-Ayis “alue Motes
i ? 521 1.3198 GHz 3209 dB
34k 521 2.3304 GHz 2914 dB
3 ? 521 34032 GHz 2566 dB
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Scalar meas more zoomed on 3.4 GHz Rx part only

Twter Ycm DJBER © ampli Rx seul

db 591 511
50

40
|

30 W

20

10

-10
-20

-3l
Mansirad by

s - i ©

-40 FalQk

-a0
Start: 2.0000 GHz Stop: 4.0000 GHz
22014 114210 B7GTA

bilr | Trace Holis Walue Motes
v SR 34000 GHz 2558 dB
Y [ 3511 24000 GHz -843 dB
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Broadband gain/Nf meases on 3.4 GHz Rx part only

It seems that it is a real Rx broadband amplifier (Gain>= 30dB up to 3.0 GHz)
But a F>3GHz, the curve monotony doesn’t stay constant
A 3.4 GHz the 7dB less gain can perhaps play on the whole Rx chain target of 20 dB

Twter 9crm DJBER ampli Bx seul G MNT

dB MF(dE)  Gain (18] dB
50 55
45 5
3 I E' b -
1.9 3
.0
e g,I Nf not bad but gain variation beginning
P near 3.4 GHz perhaps not favorable for
the hoped whole chain gain ?
Start 1.0000 GHz Stop: 4.0000 GHz
24011/2014 12:25:48 HP83708
hkr | Trace xS Value Motes
V| NF (B 1.3000 GHz 161 dB
2 | Nf(dB) 2.3000 GHz 1.94 dB
Y G 3.4000 GHz 1.08 dB
+ 7| Gain (B 3.4000 GHz 23.76 dB
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6- TX measurements




U Tx =12V

| transverter alone in Tx = 330mA

(without OCXO)

Twter on Txwith 1146 MHz in injection

dBM Trace &
30

20

10

0

-10

Pout on HP436a

-0 +23.7dBm or

-3l

40

-&0

-B0

-7l

235mW

y

Measured by
FAD(IK

Start; 3.3995 GHz
Fes BW: 20 kHz
21012014 17:34:20

Stop: 34005 GHz
Wid BW. 20 kHz Sweep: 7.0 ms
FSEK 30

Mkr| Trace

2R

Walue Motes

1Y | Trace A

24000 GHz

23.02¢ dBm

Tx measurement with FSEK spectrum analyser

NB :
- its Tx_DC switching is a very good idea
- and also its red Tx LED
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/- Balance-sheet Tx and Rx




Balance-sheet Tx and Rx

Only 1N4148, not PIN diodes !

| | Tx gain a 3.4GHz 32dB
. 10dB loss -
Fanat
| st 3.2dB loss————»! 3
I | T
| £.5dB | B T T Bell filfer 34000MHz
I LPF filler [ @ RF T Tt T
o+ (P == 0
. ) ST i @ TR:: Bell filted] R
144 MHz | —
TR -
Rx a 146MHz LO | +1.5dBm
16.64B, Nf =1.30dB WITH 1H4 148 switch - -
22.94B, Nf =1.184B without 1N4148 switch | = @ ACENIHz
L]
E Rx gain a 3.4GHz 26dB Nf=1.07dB
S Rx gain a 2.3GHz 31dB Nf=1.93B
Fx gain a 1.3GHz 31<B Nf=1.GdB
135583 MHz
OCXo
Total Tx conv gain via FI SMA = 1B
Tx conw gain direct mixer = 30dB {inj 144)
18.64dB, Nf =1.27dE withowut 56 Ohim 4W .
20.1dB, Nf =1.23dB without 100 Ohm Rx pot In the IF part :
18.14B, Nf =1.23dB with 56 Ohm 4W again 1N4148 diodes instead of PIN diodes BAR64-03 !'!

This actual IF diode switching system is far too lossy : -6.5dB
The 50R/4W takes 2dB loss (but no other possibilty because
alway present)

|36 3 - 150 The 100R pot takes 1.5dB more loss

With the lack of gain after purchase, every dB is good to take !

And taking a normal relay instead of this diode switching:
- decreases the IF losses to nil
- gives the possibility of also a 432 MHz IF possibility

just after diode mixer

1803 - 128" PS : all IF bindings on the substrate between IF_SMA

Without 100R Rx pot connector and diode mixer aren’t dimensionned in 50 Ohm !
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8- Substrate investigation




50Q line width meas and substrate possibility ?

pCAD- - [Microstrip]

rreters’ Oipkions:  Help
hin benu [FE] ]
Microstrip
' -
Width 1.89 VI o S—
g : : o= | 53,35 o
T iD,1 r’/
Elect Length = A
Elect Length = | 7a07 2 | Pegrees |:j
Dielectric:  Sr = I-'L,E
_ 1.0'Wavelength = mim
':R-4 . B W= __D 544 fraction of ¢
i Fregquency: 3.4 Zaff =
1div = 1.4mm |
Length Units: E WiH =
ACCO rd I ng to ) E Marmal I Click for Weh: APPLICATION NOTES - MODELS - DESIGN TIPS - DATA SHEETS - S-PARAMETERS

- its 50 'Q line measured width
- The easiest thickness heigth found on the market 1.2mm)
- and the immediate AppCAD calculation done

It seems that the susbtrate is only common Epoxyglass or FR4

Ifit is the fact (and it seems so, because | also didn’t get any answer from the builder), it is a very bad
substrate choice for F>2.0GHz, and principally a 3.4  GHz

It can also explain the 3 stages preamp gain curve irregularities if F> 2.5 GHz

An RO4001 or 4003 substrate would be a far better choice at these frequencies
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9- Back to the DJ6EP explanation PDF
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About the DJ6EP explanation PDF

Principally relating about the 2.3 and 3.4 GHz transverter construction :

- only written in Polish, it is very frustrating to understand it clearly (no german or english, as largely prefered languages) ! !
- no clear separation is done between both 13 and 9cm versions (going from one subject to the other, and vice-versa)
- no pages numbering found under each of them

- only about 4 pages found on the 3.4 GHz printboard version in it middle part, with only kit details
- but no expected Rx and Tx resumed specs found for each 13 or 9cm version
- the measurement picture of gain=20dB Nf=1.07dB Rx corresponds only to the 2.3 GHz version !

So now about that its improvement solutions that every ham could expect ASAP :

- an only dedicated PDF for this 3.4 GHz transverter and totally separated from the 2.3 GHz one

- also directly written in english or german

- and also with a resumed data sheet with all Tx and Rx expected values (actually seriously missing)
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3.4 GHz / 146 MHz DJ6EP transverter rapid data shde

To be improved in a nearest future ? ?

Transverter alone a IF = 146 MHz :

| Rxat12V 130mA

Gain/Nf (dB) 13.6/1.5 Too less gain> gain not reaching 20dB !

Readjust Gain/Nf 18.03/1.28 Now best compromise, but <20dB ( IF diode switchygnges 6.5dB losses)
With normal relay switching, gain’ll largely reacker 20dB ! !

| Txa1l2Vv 330mA

Tx power +23.7 dBm Or 234mW(Web forecasted P_output spec found +22.5dBm orr@d)

External OCXO :

| at 12V 1.1A>150mA
F (MHz) 135.5833 Many high harmonics H2, H3, etc... but working OK
Pout +2.5dBm

This is the actual Rx situation measured on end of november 2014
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10- Conclusion




Conclusion — and suggestion proposals 1/3

These both present transverters were clearly not built as proposed by the initial author element s |

1- This design corresponds exactly to a strict copy/paste of the 9cm DB6NT transverter with all exactly same hardware,
excepted that it was totally redesigned for low-cost Epoxyglass FR4 substrate.

- Only difference seen : in order to compensate for more FR-4 losses, every Rx and Tx chain have now 3 stages instead of
2 ones

-Sure that DJ6EP did a previous great adaptation work and must be thanked about it.

-But until now I have sincerely to regret his serious lack of helping cooperation by giving me a minimum / minimorum of infos
(also a total blackout from SP9QZO)

- And the external LO_OCXO also beeing a direct copy/paste of the DFOLN design, isn’t really of strong necessity

2- About its cover etiquette confusion :

As similar DB6NT or DEMI etiquettes, the middle DJ6EP title in great characters is seriously confusing the potential buyer,
because introducing in his mind the fact that :

- it was directly done by DJ6EP

- some elements were subcontracted to SP9QZO

- in fact this transverter was build by SP9QZO with the DJ6EP concept, so both cover etiquettes have to be reversed
- after that, no more doubt could be introduced in the mind of every future potential buyer (SP9 or not) !

3- About its polish inner restricted market only :

This transverter design was 1st intended to promote the 9cm polish new band with a low-cost possibility

It can theroretically be bought only inside Poland, but can also be found as brand new design in very restricted number on
some Ham-expositions in Germany, and also in Croatia ! !
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Conclusion — and suggestion proposals 2/3

4- Now directly about this transverter build by SP9Q  ZO:

Just after buying, a great frustrating Rx gain lack conversion was immediately pointed (only 13.6 dB / Nf= 1.5dB)

In fact in place of both real AG303’s preconised by DJ6EP, 2 ersatz substitutes (with DO7 printing) were sold at same place
So, tremendous thanks must be done to SP2IPT Jakub Kulc _ zynski , who'd immediately put his finger on the wrong
problem (the total opposite of DJ6EP comportment - - or said in less words like also from SP9QZO - - strictly helpless) !'!

Even the IF diode switching with 6.5dB losses isn’t copied right because the initial DB6NT one is a PIN design with two
BAR64 PIN diodes or equivalent

5- Internal or external OCXO ?
- the actual external one can be perhaps more stable than an inside Quarz equipped with DB6NT 40 degrees socket (not
really sure), but takes an amount of subsidiary place
- an internal 40 or more 50°C Quarz wrapped in a regulated heating socket (a la DB6NT Strumpf) will practically do the
same work in far less place
- and more better, a 3256MHz +2dBm DFONP LO PLL (for 144 MHz_IF) put inside will directly :

avoid the multiplier chain

avoid all actual add spurious found on both Tx and Rx spectral views

give directly a fiable frequency and seriously simplify the design

6- About the transverter explanation PDF (only in po  lish):

- separate totally 13 and 9cm versions

- write it also in English and in German (because these transverters are also sold in germany) ! !
- add on it serious target Rx and Tx specs on every band

7- And now for any new design in a nearest future :
- if this FR4 substrate is conserved, need only exact hardware proposed in the DJ6EP sche  matic (and absolutely no
ersatz ones)
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Next steps coming ASAP - 3/3

1- Internal Rx preamp alone :

- substitution of the TO3 marked things with real AG303 ones

- broadband meases of it alone, compared to the actual chain, and also Nf meases
-Then, gain/Nf meas of the whole conversion a 146 MHz

2- IF diode switching :
-substitution of 2 x 1N4148 by good BARG64 PIN diodes and resulting observed improvements

Then and only if both measurements’ll give enough improvements :

3- final improvements :
- study of also a 432 MHz IF possibility — sure without this diode switching by coming back to a conventional relay one
- if 432 MHz IF OK, then :
definitive choice for an UHF intermediate frequency
purchase of an adequate DFONP PLL synth locked to an internall0 MHz reference - far less spuries than actually
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Final thanks

Especially for the tremendous help and contribution of SP2IPT Jakub Kulczynski

But unfortunately, absolutely no other ham help coming either from the builder SP9QZO or its initial
conceptor DJ6GEP (thanks again to them for their real great ham spirit) ! !

And before buying this finished transverter to SP9QZO, every new potential buyer must absolutely take in
account this important factor (very important) :

- At a first glance, sure that this transverter costs only half the price of a DB6NT one !

- But if you get this exactly same finished product, you have to take in account its further time amount of
transformations & modifications

- And especially if you have yourself absolutely no RF measurement possibilities ! !

So before taking the choice of buying this finished transverter to SP9QZO, first ask
him for its specific data sheet, and especially for its measured gain/Nf conversion I
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11- Added Post-improvements

- Rx preamp alone : now good AG303’s instead of curious «D0O7» = effect on Rx conversion beahviour
- 432 MHz study with external variable LO

- Quartz soldered inside the transverter

- Direct LO with a DFONP PLL synthetiser - new gain/Nf meases
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RXx preamp alone : now good AG303'’s instead of cuns «DO7»

Twter 9crm DJGER - ampli Bx seul larde hande

As predicted by Jakub SP2IPT at all very first
time (again great thanks to him), the
substitution of the previous «D0O7» Ersatz
MMIC’s with real AG303-86 (labelised P15),
in the Rx preamp alone does immediately
give 10dB more gain

521 _ini S11_ini S21_MZ303  S11_MC303
-30
Meazured hy
-40 FRDOK
-a0
Start 10.0000 MHz Stop: 5.0000 GHz
Qe 22014 16:11:.04 arars
hkr | Trace H-Pis YWalue MHotes
i 'E' S21_ini 1.31499 GHz 32.08 dB
: 'ﬂ' 521 _ini 2.3304 GHz 2914 dB
: 'ﬂ' S21_ini 3.4032 GHz 25.66 dB
4 'ﬂ' S21_MC3203 3.4032 GHz 35.71 dB +10dB more gain ! D
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Whole Rx final conversion chain

Best gain Nf compromise initially got ! - About 5.7dB more Rx conversion gain
- Now enough to reach the Rx conversion target
gain >20dB

Rx conversion gain, now with good AG303 MMIC's

g JdA - &Y PIN diodes BAR64 aren’t improving its conv. gain !

So keep the initial switching with 1N4148 diodes
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432 MHz IF or 144 MHz (with external variable LO) ?

Twter 3.4 GHz DJBEF & Flvariable P_RF=-50dBm
dBM  Trace A

1]
-10 With RF=3.4 GHz, this is the IF conversion gain as
g _ function of LO variable frequency (with initial IF
| : diode switching)
-30 LO sweeping from 2950 to 3350 MHz
0 P_LO = +2dBm
-a0
-0
-70
-a0
Meazured hy
-40 Fab{ ik
LO 3350 3254 2968
nn |
IF 50 146 432
Start: 0 Hz Stop: 500.0000 MHz
Fes BW: 3 MHz Yid By 3 MHz Sweep: 5.00 ms
0aM 22014 19:01:02 FSEK 30
mkr | Trace H-Pyis Yalue Motes
| Trace A 501002 MHz -30.35 dBm Gain 19.7dB
: E" Trace A 1462926 MHz -26.61 dBm Gain 23.4dB
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432 MHz IF or 144 MHz (with external variable LO) ?

Twter 3.4 GHz DJGER 4 Flvariable P_RF=-50dBm

re

dBm  Traces TraceB /1959 « 154
20
'25 4 e
, : g 1&g - .33
30
-39 1940 - L718"
40
45 19.08 - 185"
50
55 . e loe - 198"
-0
Meazargd b 1925 - 1.8 11 :
o FiD{
LO |, 335Q 3254 2968 .
T gtart) 1z 146 Stop: 440,000 MHz
Fes B\ 3 MHz Yid B 3 MHz Sweep: 5.00 ms \8
10M2r2014 11:24:40 FSEK 30 9
o
Mkr | Trace RS Walue Moaotes §
| Trace A 5001002 mMHz -30.35 dBm Gain 19.7dB ,_T_
o
¢ V| Trace A 1462926 MHz -26.61 dBm Gain 23.4dB ‘c_>|
s W | Trace A 4318637 MHz -30.57 dBm Gain 19.4dB
3 g Trace B 432 8647 MHz -29.28 dBm Gain 20.7dB8 sans 10pF en|if

It can be also used with an UHF IF but its gain/Nf performance is more optimised at 144 MHz
But if used with a front-end LNA directly beside the antenna, either VHF or UHF IF can be taken
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Now 135.583 MHz Quartz soldered inside the transvésr

In order to «see how it is reacting» I'd desoder the Quartz from the external Butler oscillator, then solder it in
the internal side of the transverter :

- iImmediate oscillation, but at IF <25 kHz than expected (T=22°C)

- s0 3400 MHz is now converted to 145.985 MHz instead of 146.0 MHz ! !

- Action on the L1 brass kern - only +-2.5kHz (and only 3 turns possible for oscillation)

So I'd decide to inspect more the 22pF/82pF capacitor divider directly near the quartz

After desoldering + each capacitor meas, both weren’'t 22 + 82pF, but exactly 10pF + 47pF - exactly the same values as in
the DBNT schematic ! !

A 10pF replacement by & 12pF one - no more oscillation possible, so an initial carefull choice of the capacitor diviser values
seems mandatory

So | understand now better why SP9QZO didn’t directly use the Quartz mounted inside the transverter but
did place it in an outside separate Butler oscillat or
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Direct LO with a DFONP PLL oscillator

+8\ to +12y 5
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Direct LO with a DFONP PLL synth

B s<u<tiv
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DFONP PLL synth |nS|de the 9cm transverter

.d'-i.-'.-.jg‘:lu. - ‘..._—‘_—_'—"_. A
#5303
0000000 DO0O0DDDODDBO B D
ep 3,4 GHz Transverter
2BSM XV 2TUukF B et

3 i | §g ®
"i’lf# g —
€0 !i’ (,-T ey & 0
i ?gm',-' - 8 &

I s g®» mE®

The DFONP LO output is soldered after the strap desoldering (page 27)
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And no more need of all this hardware ! !

.00000000000?00
dagp
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ez /v0 =
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43} 13ASU

So these following elements are becoming now totally obsolete :

- 2nd separate +12V input power pin outside the transverter (only reserved for the initial LO chain)
- All the Quarz oscillator + L1 coil + multiplier chain

- Also the F1 bell-filter (to take in account for a totally new transverter project !)

- And principally this outside DFOLN Butler Oscillator

That’'s an important parameter to take in account fo r a brand new design !

And then, perhaps a more modern design with a SYM-4350 Mixer and a TRx common interdigital filter + Wilkinson splitter ? ?
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Rx gain/Nf meases with the DFONP PLL synth

Twter Hom OJBEFR revu LO DFSMP 3256 MHZ

dB i Gain dB
25 : 5
Y With box opened
20 55
15 5 I14Y = c 195 - . 19
10 4.5
|96 = e 188 -
3 4
1] 3.5
-5 With box covered 3
10 LO fixed a 3256 MHz (IF=144 MHz) 95
3.4 Ghz RF from the the Marconi 2031
-14 2 gives now a pure 144.0 MHz tone, and
Weasured by stable versus time
=200 ! FSDQK 1.4
¥ With +12V -
-25 1 |_Rx = 270mA
Start: 140.0000 MHz Stop: 150.0000 MHz |_Tx =420mA
200122014 10:06: 38 HFE8370B
M| Trace H-bxis Value MNotes
Y| N 144 0000 MHz 121 dB
: Y | Gain 144 0000 MHz 2703 dB
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