Reverse engineering sur
Transverter 10 GHz F6BVA

Release 2c
The last but not the least !
Always subject to improvement




Préface
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'« 5) GUDVWLTXHV GHV FRPSRVDQWY DFWLIV GLVSRVLWLEOHYV

JHV 2UHV IDLEOHV PHVXUHV GH JDLQ GWHXBRSOMMLHDRIY H[HP 86 WIXKHY P-RQWURXER QG HFR @GIX L W\
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Introduction

Annexe :
1- Synoptique et implantation -Tri initial obligatoire des composants actifs Addendum:
2- Filtres interdigités seuls - Boostage de transverters a gain Rx mou -FT917nd et compatibilité DBENT (rappel)
3- LO seul - PLL LO/4 DFONP multifréequence -FT817nd S-métre réglage soft interne
4- Chaine Rx seule - Filtres interdigités, dimensions et précision de

5- Chaine Tx seule gravure

6- Conversion totale Rx - Filtre interdigité versus filtre cloche

7- Conversion totale Tx '"HUQUH UHOHDVH FRQVXOWDEOH VXU O LWH

8- Chaine IF seule en Rx KWWS | EYD SDJHVSHUVR

9- Conclusion RUDQJH IU 7THFKQLTXH WUDQV XKl Y FP 7U]
8+) *+] 9 SGI
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Synoptigue simplifié : 2 versions possibles pour IF = 432 MHz

Gain > 40dB si conversion totale désirée > 15dB j

- Attaque a LO/4

-10dB
HMC220 -15dB
Jﬁ\v
IF RF
=
Misxer Interdig 4 stage filter

LO|

9HUVLRQ SUL YEOFL < ootz

Pin_plutdty +11dBm

— LO/4 PLL
G, | orone

LO/4
Pin=+13dBm

- Attaque a LO direct

HMC220
Ean
R R IF RF
O HH— 1 o
| | T = 7 | Miscer Interdig 4 stage filter
432|"."|H1| L E 1
. [1= 1] LO
awvec ou sans LPF 9936MHz
f_\"'\-\_,—f
Choix 1 32584 % L4
Interdig 3 stage filter Q95RMHz
LO
Pin=+13dBm
Choix 2 32584— @ LO PLL
9956MHz
Lo DFONP

Pin=+13dBm
Choix 3 4@
9956MHz

LO
Pin=+13dBm

Octobre 2017 - F5DQK Transverter 10 GHz F6BVA vers. 2d 4



Schéema de principe
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Schéma redessiné sous S-Plan
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Transverter 10368 / 432 MHz F6BVA
F5DQK 1/2017

Octobre 2017 - F5DQK Transverter 10 GHz F6BVA vers. 2d



Nomenclature composants

Position Valeur

LEHES 8nh/2Znh

L3 22nh/10nh

L4 3.3nh

LS 3.6nh Nomenclature utilisée
L& 20nh .

Cl,C8 L00pf (version 2)
C3, 033, 034 ipf

C3, C4 Sprapf3

c3 22pf

Ch 4.7pf

&) 33pt

clo 47pf

[TNEE Louf

CIZ Cl3,Cle,.C1Y 2 2uf

Cl4. CIR 4. Tuf

€17 2.2uf

c20 1.5pf

c2l 33pt

G224, C23.24, 23,26, 27,28 29,30, | laf
31, 35, 36,37, 38

C32 100af

C3 1pf

C30.40, 41 1Onf

D1, D2 BATIS Voir note pour D1
D3,D4 LL4148

Q1 BSP73

23, 012 BCR48

4, 3, 06, Q7, Q8, Q9 NE32384C [ D)

Q10 NE3Z1 (K)

Qll STSSPF3I0OL

RI, R2, R4, RS, Rb, 21, 24, 28, 30, | 10k
33, 37,44, 45 46, 48

R7 50 ohms ggs watis

RE, R22, R23 470 ohms

RO, RI1.R25, R26, 34, 35, 38, 39, | 330 chms

A0, 42

Rl Ri2, R3L, R32 ih]

RI3 Pot |00 chms

Rl4a R20 Pot 10k

R27, R29, R36, R41, R43 1k

R47 1O ohms (603 de préférence
I [CL7660 + Relais TQ2, 12V
IC2, IC3, 1C4 LP2885-5

Note |: pour remplacer le vox I1F parune commutation pilowd par CC sur coax en TX. remplacer C2 (L pf) par
un résistance de 4k7/ [0k, puls remplacer D1 (BATLS) par un condensaeur de découplage de 10nf
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Implantation RX, circuit doré a via-holes (F5BQP v2)

J:: ==!
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(RIS =0

RO40@3-B5
g

OL 2.46HzZ :”,,,,,.5

FEBUA-U/11-201 47"

Dimensions 145.5 x 53.5

FEBUA-Us11-2014 8 ﬂ
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DATA SHEET

Fets utilisés (6 exemplaires)

NEC/

HETERO JUNCTION FIELD EFFECT TRANSISTOR

NE32584C

C to Ku BAND SUPER LOW NOISE AMPLIFIER
N-CHANNEL HJ-FET

DESCRIPTION

The MEIXSEAC & & Hetero Junction FET that utfizes he
haisro junction 1 creste high mobility slecirona. | exceliant
low notss-and high assocaled galn make i swdiable for DES.
TVRD and snoiher commearcial sysiems.

FEATURES

« Supsr Low Noise Figure & Hgh Azsocisted Gain
NF=04508 TYP., Ga= 12548 TYP. atf= 12 GHz

« Gatelengih @ Le<0.2 um

- GateWinn .0 Wy=200 um

ORDERING INFORMATION

b
PART NUMEBER SN PR LEAD LENGTH | MARKING
FORM
MEIZEBAC.EL STICK L= i mam MR ]
FELISBAC.T Tape & res! L= {f+82mm
1000 pea dfnsal
REZISBIC-TTA | Tape & real L 1002 e
SO0 pon_ el

ABSOLUTE MAXIMUM RATINGS (Ta=25°%C)

PACKHAGE DIMENSIONS
{Unit. mm)

TR 02

0S5TYR.

|.7E 03

s
]

--l—|-—n5'wp

»
2
Lic]
: =
—t T
1. Sairce a
2, Draln
3, Sowce
4, Gale

Draln 1o Source Voltegs Vos 4.0 W

Gtz 1o Source Voltegs Wi =34 W

Draln Current ] kss mé
Caie Current ls 100 s
Total Power Disslpation Pzt 165 i
Channel Temperatures Te 150

Hiorage Temperaiure ™ —65 1o +150 oG

RECOMMENDED OPERATING COMDITION (Ta=25%C)

FET GaAs et regle d'or :
Nf_min toujours obtenu entre Idss/5 <ld< ldss /10

CHARACTERISTIC SYNBOL it T¥R, MR, Uit
Diran fo Sewrce Violtsgs s 2 1 "
Dieaiy Cusrerd I 10 20 ik, PS$ ! ,GVV P|$
It Peraver Pn o i
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NF - Noise Figure - dB

MNF - Noise Figure -dB
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Typical Applications
The HMC220MS3(E) {s ioasl lor

«WEAT & Mobds SatCom Terminals

= Microwsve & Millary Radg

= Wirgless Backhaul Equpmant

= Augenathve. DSAGC amd IVHES

= Miitary FLADAR, EW, and ECM Subeystams

Functional Diagram

—
————

LO[ATT
GND [2TT
GND[3TT]
N/C[AIT]

| TTB1IF

[ TT81RF
" TI71GND
" TTEIGND

Melangeur utilisé : specs usine

HMC220MS8 / 220MS8E

GaAs MMIC SMT DOUBLE -
BALANCED MIXER, 5 - 12 GHz

Fealures

Wids IF Freguency Rangs: DO - 4 GHz
Exceflent LO to RF zolason; 25 dB

Low Comesrsion Loss: 7 dB

Mo DE Bias & Mo Extemnal Malching Reguined
Ideal for Upconversion & Dosnconerson
MES0PE SMT Fackage, 14.8 mm?

General Description

The HMGZ2OMEER(E) 15 a wideband double-balanced
mieer in an 8 lead plastic surfece mownt packegs. This
tully integrated MMIC mixer s iabricalsd in & Gads
WMEEBFET process and requires no OC hiss and no
xtamal maichng componanis. The HMCZ20MSE(E)
miser imegrates Schottky diode miking elemants and
an-chip balun tramefomeans o delver excelisn sols-
tlon from LO to RF and from L0t IF Tha wida IF
basdwidih of DC 1o 4 GHz snables this mikar 1o be
used I & wids rangs of general purposs applications
Eclhuding upmnmrmrs. duwamwermm hq:haae

dalos

'RQF HQ EUHI
(Q WRXWWDISSUR[LPOMW MDP DLV G H \GRHIQURKNY IGOH
G%NMRXV SHLQH GH QRQ IRQFWLRQQHPHQW WRWE
UHEKRVH ¢ Y«ULILHU FIW« VRUWLH /2
1ILYHDX /2 RSWLPDO HQ YXH G-XQH Bl
G%P
7U2V ODUJH EDQGH SDVVDQWH

) MXVTX=¢  *+]

The HMCZ20MS5(E) opemtes m1h L drive lewsls as
¥y 35 -7 dBm. and sxishits only 7 OB 1ypical conves-
=lan inss.

1«DQPRLQV LO HVW FXULHX[ TXH OHVUWSBHIFV XVLQ}
GH FRQYHUVLRQ DVVRFL«HV ¢ 3B/2 QRQ §DV ¢ G%
G%P HW P-PH G%P " "

Electrical Specifications, T, = +25° C, As a Function of LO Drive

r:l--uamm LD = 13 i LD = 10 e
P IF = W10 MHZ = IOME TF = 1001 M2 (it
Mo [ Tep | M Min | Tye | Wax, M. | T [ Mux

Frquanoy Fange. AF LLO T 10412 5a.1m GH
Fguancy Farge, & nC-4 oC-4 DC.15 BHz
Comarsian Loss 70 [T E5 | o5 75 1 )
saisa Figure (258) 70 10 &5 | s s ! oE
L0 10 FF Isakans o 5 1 18 [ 5 a8
L 10 lictaiion = 28 u 0 20 26 o8
Fafron “ 53 [T n 11 [ aBm
1 ol Gasin Cosmpemtsian {Insul] F a 1 E 4B
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ODOKHXUHXVHPHQW DYHF OHV «QRUPHV GL\
FRQYHUVLRQ 5) FRQVWDW«HV G-KQ H[HPSO
YRLU XOW«ULHXUHPHQW GDQV O-JH[SRV« S

/2 GH G%P
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2- Mesures sur filtres interdigitées seuls

Bhimaon

SSSSSSSSSS

., . .
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Filtres interdigités seuls sur platine dorée totalement vige

Mesures initiales effectuées en mars 2015 sur platine vierge type P-F, a I'air libre et non montée en boftier Schubert

Transverter FEEWA, filtres interdigités

dB S21_Tx  S1_Tx S21_L0 S11_L0 S21_TRx S11_TRx dB
5 - 35
A0 a0 LO (GHz) FI (MHz)
15 25 10224 144
9936 432
20 20
9072 1296
25 15
§ 30 10 g &LUFXLW LPSULP« WRWDOHPHQW ¢ O-DLU
-35 5 &RQWUDLUHPHQW ¢ OD YHUVLRC(
SODTXH P«WDOOLTXH YHUWLFDOH SODF«l
-40 L G-XQH IDFH GH ER°WLHU 6FKXEHUW HVW
i : SRXYDLW V-\ DWWHQGUH
I easured by
50 W51 i -10 $ORUV TXH OD FRXUEH GX ILOWUH 7[ VHP
£ 9.6 10.0 10.4, . 10.6 15 /HILOWUH LQWHUGLJLW« FRPPXQ 75[ ¢ <«
_ _ XQH SHUWH GH SUDWLTXHPHQW G %
Start: 9.0000 GH Stop: 11.0000 GH
ua?uz,fzmaww;aa o 8?5?; XQH EDQGH SDVVDQWH DQRUPDOHPHQW
i XQ G«FHQWUHPHQW HQ IU«TXHQFH LQHI
fkr| Trace A “Walue Motes “PHERVVH HVW Q«DQPRLQV YLVLEOH " ™
V| 521 Tx 10,3700 GHz 1479 dB Filtre Tx
: | 521_L0 10,0250 GHz 731 dB Filtre LO
3 Y | S21_TRx 10.3700 GHz 2589 dB Filtre cammun TR
12
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Filtres interdigités seuls en boitier Schubert cablé

Les probes coaxiaux ont été soudés exactement aux mémes endroits que sur la platine précédente encore vierge, mais en étant

les composants s’y rapportant directement, et sans couvercle

Transverer BYA filtres Interdigités seuls en baffier monté

dB 821 TRx S11_TRx S21.L0 S14.L0 S29 Tx S11.Tx
-5 - - -
Py /2 —~
10 L AN -..-'j#- N i
r./f S N\ 1
15 .
220
. s
o
]
= a0
L]
o

9.4 9.6 10.0 10.4 10.6

dB

30

-55 -15
Start: 9.0000 GHz Stop: 11.0000 GHz
ITION2016 113313 BTETA

IMkr | Trace KX Value MNotes

i | 821 _TRx 10.3750 GHz -14.85dB

£y | 52110 8.9375 GHz -5.01 dB si, IF432 MHz
= W | 521 Tx 10.37580 GHz -14 84 dB

Octobre 2017 - F5DQK

211 rd

$OOXUH HW SHUWHYV VHPEODEOHYV DX
FLUFXLW LPSULP« QX SDJH
JLOWUH 75[ FRPPXQ VD IU«<TXHQFH FHQV
HW vD SHUWH HVW PRLQV LPSRUWDQWH E
JLOWUHY 75[ HW 7[ YHUW HW URVH SHU
ULSSOH G%
JLOWUH /2 FRXUEH EOHXH
IU«TXHQFH FHQWUDOH XQ SHX KDXW|
PR\HQQH 5) G% HW ULSSOH G%
SU«YX SRXU ODUJH EDQGH SDVVDQW
0+]
SHUWH SOXV IDLEOH TXH FHOOH GHYV

PDLY ULSSOH SODWLWXGH GH SUHVT
Transverter BVA filtres interdigités seuls en boitier manté
a8 S21_TRx S11_ TRy 52110 S11.10 S21.Tx S11_Tx a8
5 — ——— ——— 35

S111dB)

Start: 8.0000 GHz
2710112016 113313

Stop: 13.0000 GHz
B75TA

MEr | Trace K-Axis Value Motes

Y S21_TRx 10.3750 GHz -14.85dB

: ¥ | 821 L0 99375 GHz -9.01 dB sl, IF 432 MHz
s |82 ™ 10,3750 GHz -14.94 dB

Transverter 10 GHz F6BVA vers. 2d
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dB
-5

-10

-15

S21 (dB)
&
o

Filtres interdigités et choix IF possible ?

Transverter BVA filtres interdigités seuls en boitier monté
S21_TRx S21_LO

£

9072
Fl 1296

9.4 9.6 10.0 10.4 10.6

3RXU OD IU«TXHQFH 5) * 4]
DXFXQH U«MHFWLRQ /2 VDXI FHOO
P<ODQJHXULQXWLOLVDEOH

PHLOOHXU FRPSURPLYV DYHF
SHUWH PLQ ILOWUH /2
U«MHFWLRQ GH G% HQWUH OHV IL

0+] SHUWH VXSSO«PHQWDLUH GX
LOQWHUGLIJLW« /2 GH G% SDU UDSSRUW
VDQV FRPSWHU OD SHUWH DGGLWLRQQ
FDXV«H SDU OH UHOD\DJH FTW« ,)

'RQF FRPPH OH GLW ) %|9$ VH
IU«TXHQFH ,) 0+] FRQYLH

-55
Start: 9.0000 GHz Stop: 11.0000 GHz
27/01/2016 11:33:13 8757A
Mkr| Trace X-Axis Value Notes
1 Y | S21_TRx 10.3750 GHz -14.85 dB
2| 821_LO 9.8375 GHz -9.01dB si, IF 432 MHz

Octobre 2017 - F5DQK
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Avec LO DFONP I_Rx=155mA

3- Mesures sur LO seul

I A
Deux choix de LO possibles :
-injection extérieure de LO/4 2.5 GHz produit par un PLL DFONP
-injection directe du LO/PLL également de DFONP  dans ce cas on peut alors
se dispenser de la chaine multi + filtre interdigité + buffer

F—=

.I.F l
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LO/4 + filtre d’entrée + multi : 1eres mesures de niveau LO

Avec Pin LO/4 du PLL de DFONP = +9dBm

it resmmas

=100RN P 9836 DGR LLLH P 3536 06M2

=
;
1008/ 1008 5 4-18 HT . L00g/ 2008 5.¢-18 { GG '

Présentation de 2

Perte SdB ;
— stubs non soudes

P
p
"\_\_,_f'ﬁ
interdig 3 stage filter

Sortie LO via
DC-blec coaxial

Inutile de dire qu’avec ce niveau LO/4 originel, les conversions Rx ou Tx furent a peine visibles a I'analyseur de spectre ! 7
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Multiplicateur LO/4 : tentative de suppression du filtre d'entrée
/I & |/ PHVXUH GH OD SXLVVDQFH /2BRXW
IR 2. 4GHZ

L“'l & 9936 MHz
Pin LO/M4 =+12dBm

= dirscts LOI4 ¢_I

9.936 0GHZ
Q“ _:

5sp diam 0.

sur diam 1.8

aprés suppresalon filtre :iunult-Eg::gggfnm
£ 1
smont LCL, du edte LOM S8015 SRR ARUDLGS

10084 3008 5.4-18 INT __300KHZ

Suppression également de 'epingle (également pose d’'un strap, tout en gardant la 22pF)
donc pour atteindre au moins +7dBm de LO il en manque toujours et encore !
+10dBm de LO/4_in ne suffisent donc pas !

Self drain de 22nH : en cas d'utilisation d’'une autre série que bleue (Q insuffisant), la remplacer d’'office par ce méme modéle bobiné

Pourquoi ?

Au cas ou la puissance d’injection LO/4 & puissance fixe est un poil trop faible, une variation infime d’injection a I'entrée peut alors
produire une énorme différence dans le mauvais sens !

Dans tous les cas une injection de +9dBm ne suffit vraiment pas, donc prévoir de suite +13dBm (voir page suivante) !

Octobre 2017 - F5DQK Transverter 10 GHz F6BVA vers. 2d 17



Fonctionnement optimal de tout mélangeur

3HUPHW GH FRQQD°WUH OD SXLVVDQWH B -RR/FLD@D \G H X R @RF DROQMHPOMWBREWLPDO G X
,QIOXHQFH GH OD SXLVVDQFH G-LMHF WLGRQ VXU VYHUERESBHDXDED E UXLWQGW FODDEKD 5Q
ODQLSH HIITHFWX«H VXU OH WUDQV Y HUMWHUGHS$SFR PYVHYW. RQ &R FFK@*W H

9.6

9.8

10.0
10.2
10.4
10.6
10.8
11.0
11.2
11.4
11.6
11.8
12.0
12.2
12.4
12.6
12.8
13.0
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-16
7.9
1.9
7.4
10.4
12.1
13.2
14.0
14.4
14.8
15.0
15.2
15.35
15.45
15.5
15.6
15.65
15.7

16.5
8.5
2.9
1.8
1.54
1.48
1.46
1.45
1.46
1.45
1.46
1.47
1.48
15
1.52
1.53
1.54
1.56

—_—

10368MHz
Rx

Z0bne de variation
brutale inexploitable
(non linéaire)

-7dB th.
HMC220 -1.5dB

e
e
e
Interdig 4 stage filter

—
o
ot

Pin=variable

Mélangeur seul :
domaine de meilleur
compromis en
pertes_min + Nf_min

Saturation mélangeur :
gain saturé + début de
dégradation Nf

Transverter 10 GHz F6BVA vers. 2d
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Multiplicateur : mesure buffer seul + filtre interdigité

Multiplicateur LO étage buffer seul

avec filtre interdigité

dB

Perte SdB
a8 sz sn
H"\II uﬁ
¢ =
093 Hz Interdig 3 stage filter
LO
Pin=+13dBm Perte 6dB

o
=
o~
(i)
directe LO
Start 8.0000 GHz Stop 13.0000 GHz
010272016 09:37:27 8TETA
MEr | Trace H-Axis Yalue [Motes
sz 90750 GHz -3.48 dB FI 1296 MHz
: V&2 99375 GHz -6.37 dB Fl 432 MHz
: s 102250 GHz -0.29 dB Fl 144 MHz
Donc il compense a peine le couple perte/ondulation de (9.5+-3.1) dB du filtre interdigité
On retrouve également I'ondulation du filtre évoquée précédemment
19
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Multiplicateur LO/x : essais d’injection a frequences diferentes

8Q PXOWLSOLFDWHXU SRVV2GH W KdRUH QGHHAPHH@QW XX E [OHHY AKHDLWORRQ LT XHYV GH UDQJ LP¢
&--HVW FH TX-RQ D YRXOX Y«ULILHUSIY \FHQFRIQ®DIH SBUWPHVFROWWDQWA«HW ILOWUH

interdig 2 stage filter

LO/x (MHz) Pout 9936 MHz
((e]=119)]

LO/5 1987.2 0 OH IRQFWLRQQHPHQW DYHF /2 SRXUUDLW SUHVTXH FRQYHQLU
LO/4 248 +4 GDQV FHWWH FRQILJXUDWLRQ VH®B H BDOYOMHXH
LO/3 3312 -15
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S
4- Mesures sur chaine Rx 3 étages seule

Sortie via DC-bloc axtérieur

Octobre 2017 - F5SDQK Transverter 10 GHz F6BVA vers. 2d 21



dB

5213

5113

Chaine Rx 3 etages seule: gain en large bande

Transverter 2cm BYA ampli R¥ seul SAMNS filtre interdigité en frés |arge bande

5210 5110

521d

Start; 3.0000 GHz 5)

$PSOL VHXO DYHF VRUWLH UHSULVH H
GH & VXSSULP«H

OHVXUHV HIITHFWX«HV VXU H[HPSODLU

10368MHz
Rx

Vg g Vg

&RQFOY
SDUIDLW GH ¢ * 4]
¢ G% HQ PRLQV ¢ ¢*ERX3RQF

GH VRXIIOH

Stop: 13.0000 GHz
091022016 17:57:02 B757A 36 OD VXEVWELWWI/IRGQGDEAXXQ 1( 6
ER°WLHU SODVWLTXH QRLU DSSRUWH
MEr | Trace K-fs Valug Motes DXFXQ JDLQ VXSSO«PHQWDLUH
« | 8218 10,3750 GHz 18.62 dB ELY
: | 821d 10,3750 GHz 23.70 dB ELY2 alime -5V extérieurs
22
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Chaine Rx 3 étages seule : Nf en large bande

5«SHUFXVVLRQ ¢ SRVW«ULRUL RIXYHON LHK® 5 H WRWDOH GH F

Transverter 3cm BW.A ampll Rx seul SANS fitre interdigité NT

N

Start: 8.0000 GHz
250120161352

51

Stop; 11.0000 GHz

H

&8708

Mkr | Trace

K-Axis

“alus

Notes

NT

7.8000 BHz

0.60 dB

NF

10.0000 GHz

1,04 dB

it

10,4000 GHz

0.51 dB

T

w | W ]ea =
= | = (=3 |=A

10.8000 GHz

1.41 dB

3DU FRQWUH DX GHVVXV GH

Octobre 2017 - F5DQK

NI (dB)

$ *+] OH 11 GH OD FKD°QH 5[ VHXOH HVW G %
2Q REWLHQW P-PH XQ 1IBPLQ GH G% ¢ * 4]

&RQFOXVLRQ U«VXEKXWDQOM B b KRRD OHDUVLRQ WRWDOH

¢ SDUWLU GX PRPHQW RX ¢ G EQXREWMDME WHRGW
VHXBOX @-\ DXFXQH UDLVRQ GH QHR$BWREW KWOQLEKODQRMH WHR WD C
FRQYHUVLRQ 5[ HW RQ HQ G«GXLW TXH

,O IDXGUD DEVROXPHQW WRXW WBILYBIOSHRMU GHR QN WER YWD FIHX |
GH 11 G% G% DX PD[LPXP

6L FHWWH YDOHXU QH SHXWLEBEDDORWWHLQWH FHOD VLJQLI

TXH OH JDLQ WRWDO GH FRQY HWEICRD WX WWERHKIK BRXS WRRSV
GH JDLQ WRWDO PF

TX-DX PRIHQOW)OHGX MI$ FH QH VRQW SDV FDUU«PHQW OHV F
Q-DUULYH SDV ¢ FRPSHQVHU ODWYV B\DWH LSIN UMLKV W H@ CPHID

7DQW TXH O-RQ Q-REWLHQW SD¥RRXHU® &R Q\5HPED ARWEB OB G 16
G% HW 11 G% LO IDXGUD V«ULNXVH®PH GW RED SAHH BKIH
O-RSWLPLVDWLRQ JDLQ EUXLW GH FHWWH FKD°QH 5[ VHXOH

'DQV OD PHVXUH RX OD FRQYHUVQW @ BIRMACH Hs HR BMWHIQIOH FH 1
UDMRXWHU XQ mMSU«DPSOL UXVWHQGH WXEG\G «POHRWWD I ¥ B HHUQ OX -
2XWUH OH IDLW G-H[LJHU GH ON SWRDXMR XX ¥ S®LAPSHROWEOHH SO |
UDPHQHU HQ U«FHSWLRQ EHDXMRXSD®H FHRQXW GGHH LAQXWWIHO ¢ Ol O
¢ OD ILDELOLW« GH O-HQVHPEOH GDQV OH WHPSYV

ORLQV LO \ D G-«O«PHQWV RHWEROWHOIH VHUD OD ILDELOLW

*+] VAR LU OWVPHD@OWITRL D BRIXW GIHVEREXRIXYW GH FRXUVH
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5- Mesures sur chaine Tx 2 etages seule

Mais en y incorporant "par construction” le filtre interdigité Tx placé entre les 2 étages constitutifs
&RPPXWDWLRQ 7] SDU DSSOLFDWL\RQ«(BI XQHRWBQWLLIEQO&W?«O%HQ?

A '-':wpu
au scalpal
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1% HQ SRVLWLRQ 5[ RX 7]

+13dBE

Perte

15dB

S
—

—
Imterdig 4 sfage filter

e
e
e

Tx au scalaire et large bande

10368BMHz
Tx

Transverter 3cm BVA ampli Tx seul avec filtre interdigité intermediaire

B s21  s11
20
15 !
10 /_V,_\
5
D ! 1
w
5 |
-10
15 /_ | L
20 \F’/
. *DLQ FKD°QH 7[ VHXOH
-30
Start 8.0000 GHz Stop: 11.0000 GHz
2710112016 09:17:41 8757A
Mkr| Trace K-Axis Value Notes
| 821 10.3750 GHz 1219 dB

Octobre 2017 - F5DQK

Transverter 10 GHz F6BVA vers. 2d

WREKQWH X @HH W BIOMVA. R IQVQUH DW L Y H XLWAK DD IGPHX@W, & /SDU WRXMR XODWH X U

25

9

GH

2Q GHYLQH SDUIDLWHPHQW OH UYOH GX ILOWUH
LOWHU«WDJH SDUIDLWHPHQW ELHQ FHQWU« HQ



s
T#j

=T - —

OHVXUHV GH FRQYHUVLRQ

DSSRUW«HV VXU  H[HP

+ F1LPV, F1IJWJ, FACKC_2, F5MTZ, F5BVJ, FAGVF, F2CT, FAFSD, F1DFY, etc : 21 transverters en sept 2017

Octobre 2017 - F5DQK Transverter 10 GHz F6BVA vers. 2d
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Tvter F4CKC, 1eres mesures Rx avec LO/dweeper exterieur
. & ' 6LPSOLILFDWLRQV VXU O-HQWU«H GX P>

W LO Pin>=+13dBm

(QILQ ©¢ FDXVH

Ryt
5 , I d'entree

| aucun p
filtre LCL strap Ilgne

'_ r
B r"‘
&RQFOXVLRQ SDUWLHOOH
g, N __—""-. SXLYVDQFH /2 Q«FHYVDLUH DX PRLQWY G% P
'-fi'f. ~& FEBUA-U/11-2014 = SHWLW VWXE YPROWIDILD BH G X
e '.“,ar E® 1% YHUWY GBP XQH VLPSOH FRILXSHDTI R Q7RQH R)IHH V& H 3 '
'

Sweeper HPEJIS00n LOJE 2484 MHZ, Pin=s +14dBm + isolaledr sans couvercle

Stubs rajoutés

Octobre 2017 - F5DQK Transverter 10 GHz F6BVA vers. 2d 2?
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Transverter F4CKC : mesures Rxavec LO/4 DFONP

] I i =l § | (& % "' -_L‘H
I DEXEVWLWXWLRQ GX P«ODQJHXU
E3// /2 ') 13 3RXW LQLWLDOH GH GCEREPRHFPWKHHXOHPHQW XQH 2KP DX OLH>'G—|XQH 2KP \
FROOHFWHXU GH VRQ EXIIHU :
F /1$ HW VHV U«VLVWDQFHV GUDLQ DEDLVV«HV ¢ gl

1 =g

—

: L
l.-rl-q.l.-- i
.

L., =) .
: W ol Ul T :
6DQV FRXYELLEQLE " i eRXYHUFOH DE EDQW

(VSDFH FLUFXLW FRXYHUFOH ®%
,QFRQY«QLHQW REOLJH ¢ G«RRXSHV YGJQWL DBIOAFREMMBEBKHYV 60$%

1 - .
, S - 1215 = =i . e FREVEY ¢
132 2. 18 L3 5 e e ——R T

Sweeper HPEIS00a LO/ 2484 MHz, Pin= +14dBm + Isolateur sans couvercle e 1 A 3 g

BREE, SRS ]

432 - 1818 - T || - 16.1Y - 123"

FACHT OLM DFMEF «10 TdBm namn couverche 1 FACKT OLM DF#E «1ETdBm aves couvercie + abeorbant
- . : -

/1$ VHXO U«VL : ey !

GUDL EDLVV«HYV - ' =
&RQVEPPDWLRQ/ ] Y c ;53 o :S' r‘fgr_:,"' -"l:"':_.ri:d’I = 12 3

P D L Q W H Q D Q W P d FACKCT QLM DF2NP « 10 Td8m LA R_dralng 120 Qlym -0 gouvarcle E4CKC 0L DFSMP-+10 TdBm LMNA B dradme 120 Ohm - couvarcls + sheorbant

&RQFOXVLRQ DYHF FH QRXYHDX P«ODQJHXU PRQW«
8Q 2/ 3//') 13 GH 3RXW VHXOHPHQWQW BQ®PFPQWKISRWUWPBHW H[HPSODLUH VS«FLILTXH
1) SOXV IRUW FRXYHUFOH IHUP« TXH FRXYHUFOH RXYHUW
$ TXHOOH YDULDWLRQ GH FRQYHUQBURQGGKQ Pk@ BOXVKRQ@ O—-DWWHH "
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Transverter FACKC : bilan grossier de conversion

Gain chaine entiére Rx 26.5dB

A

Meilleur compromis Rx
18dB, Nf=1.10dB

-~
-1.5dB HME220 [T Pertes totales 15dB

." [ana N
432 MHz | E T @ Interdig 4 stage filter -
oo (WS

awee ou sans LPF

“/?

*—
17

PN
——
Interdig 3 stage filter 2256MHz
LO4
in=+13dBm

Octobre 2017 - F5DQK Transverter 10 GHz F6BVA vers. 2d
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Transverter F4CKC avec LO/4 DFONPfrequence Rx conjuguée

Tuter BYA Rz en FI 432 MHz BF et RF bar Pin -20dBm
dBm  pr RF_bar

45'Kxx . . . GWF

EDU HQ 5]
CLL

5«MHFWLRQ GH 5)E

_ED e —
-85
Start 0 Hz Stop: 500.0000 MHz
Res BW: 3 MHz Vid BW: 2 MHz Sweep 500 ms
2210272016 20:01:12 FSEK 30
MEr | Trace A-Axis Yalue Mates
Y| RF 432 8657 MHz -19.81 dBm 10368 MHz
: 'F RF_bar 432.8657 MHz -G0.03 dBm a504 MHz

&RQFOXVLRQ
5«MHFWLRQ GH OD IU«TXHQFH 5) FRQMXJX«H ¢ G%F
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Tvter FACKC : LO 9936 MHz avec PLL DFONP direct

THVW HIITHFWX« DYHF OH P«ODQJHXU PRQW« ¢ O-RULJLQH
OHLOOHXU FRPSURPLV JDLQ 11 WURXPDk@SB ¥ RQXYVHBVVRYUMDOHGK ¥ DQABKQVR &ML G-D\
PHLOOHXU JDLQ GH FRQYHUVLRQ

PLL 9936 MHz DFONP .
avec ref 10 Mhz ext P_LO optimisée ]
Pout= +13dBm =+9.6dBm!! =

&RQFOXVLRQ FRXSOH JDLQ 11 RE WD) XL Y RW/LDBOHPRH-QW GKHF XY B BDMQ WFOXQHJHPHQW VXS« |
DWWDTXH /2 PXOWL FH TXL VRXWUHQSWRE® TPHPRLQV XQ DX

P«ODQJHXU G«W«ULRU« RX QRQ SDU UDSSRUW DX[ VSHFV XVLQH

PHVXUH GH JDLQ VXU OD FKD°QHLWk«VBREMWHXVHWUH LQWHUGL

/HV HVVDLV ¢ SRVW«ULRUIP RODQUP R QOWW Q DIOKIKPRORWOREBSOBETMNAHC H QW OD F

'RQF ¢ UHIDLUH $63%3
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Transverter F5ELY_1 conversion Rx a P_LO/4 DFONP= +11dBm

6DOV FRXYHUFOH &RXYHUFOH DEVRUEDQW
(VSDFH FLUFXLW FRXYHUFOH GHV FPPW H«BkWRIXEIHD ORRUOWFOH DX QLYHDX GHV HPEDVHYV 60:¢

(WDW LQLWLDO DYDQW VWXEDJH G% 11  G9 10.6¢e - 6B
Pramider transvartar 18 GHz BVA caunant comectamant

Yy3je - I4956 - 98"~

ELY_1 OLM P=+11dBm avec couvercle +absorbant

VWXEV FKD°QH EEFE 1375 -

ELY_1 OLM Pin=+11dBm sans couvercls

VWXE EXIIHU /2 432 =~ 158 1 - 136~
FSELY_1, OLM #11dBm sons couvercle FBELY_1 OLM +11dBm avec couvercls + mousse absorb
/1$ VHXO U«VLVW
&RQVRPPDWLRQ /1%
FEELY_1 T #1108 - drabas 120 au lleu de 320 Ohm - 0 couvercls FEELY_1 OLM +11dBm drains 120 au Beu de 330 Ohm - couvercls + sba

PDLQWHQDQW P$

1% Y«ULILHU LQLWLDOHPHQW GBCOFKRVKVWBHQYFHDGEWDLQ-ZRRPPMUGL DHYDRW VRXG XL
5GV 2KP
32
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Transverter F5ELY_2 conversion Rx avec LO/4 extérieur

ODQLSHV SU«OLPLQDLUHYV

*UDYH RVFLOODWLRQ LQGXLWE«MEUVED DBPEKIDOQ BDSH-MH--S-H—
,VRODWLRGHWRUWH FGHW D SRPSH Q«JDWLYH 9&/VLQBRUSHDSSRWWTPH GHV

(W UDMRXW G-XQH WHQVHRQ«DGBXWHRQQHOOH
(VVDLVY GH FRQYHUVLRQ 5)

5DMRXW GH O-LVRODWHXU /2 ¢ O-HQWU«H GX P<ODQJHXU T

$X FRQWUDLUH GX WUDQSXHWWHUF 8 RFWCGPADWH GBl /2 LQMIPFWRN GHNVYWVTXOHGH PRQWH LPP«LDWHPH'
$XFXQ VWXE VDMROWM«JURVVLVVHPHQW GHXODF$ WG 6 K QP XEHNKL SSDLFEOMWG « M ¢ SU «Y XV

>
! - -I 1
AT O T Y
il
1
I|

6DQV FRXYHUFOH &RXYHUFOH DEVRUEDQW
(VSDFH FLUFXLW FRXYHUFOH GH PP

E LOM+11dBm LNA R_drains 120 ou lisu de 320 Ohm - 0 couvercle I H L0/ +11dEm LNA R_dralns 120 au lisu de 320 Ohm - couverclesabsorbant \
DO

/1$ VHXO U«VLVWRS
4yag~- 18.70 = 130"

EDLVV«HV ¢
&RQVRPPDWLRQ /1%
PDL Q W H Q D Q \Wi P $ LOH4 2484 MHz Popti = +10.8dBm non stube, sans colvercle

6HXOH DP«OLRUDWLR G% YSRIUWWR®I 11

&RQFOXVLRQ
3RPSH Q«JDWLYH ,&/ VXEVWLWX«H

/H P<cODQJHXU PRQW« U«DJLW PRLQWHQDQW
SOXV EDVVH TXH VXU OH PRG20OH ) (/<B

2454 MHz_ext avec isolateur
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Transverter F5ELY 3 conversion Rx avec LO/4 extérieur

)DX[ FRQSVFW. FXOL2UHPHQW IUXVWUDQML W@ aW BRMRAKPWGHY | |
PXOWLSOLFDWHXU HQ HIITHW O6 UBPQ QMDERQI E RV VRE®-XRUVE
ILO QRQ VRXG« PDLV G«IDXW P D O KHXQWH S RDFEH QW R\ER K NIRX U
REOLJDWLRQ GH UHVVRXGHU WRXV O W FFRMHSFKHIQYWY FRABLLS

SDUWLFXOLHU OHV G«F R X SRIDIHN« YOHEUAR Q DPRINXN WL HQ GH YLV
G«IDXW HQILQ GLVSDUX RXI

6DQV FRXYHUFOH &RXYHUFOH DEVRUEDQW
(VSDFH FLUFXLW FRXYHUFOH GH PP

VWXE EXIIHU

QL4 #154dBm zans couvercle

OL/d +156 4dBm couvercle + absorbant

/1$ VHXO U«VLVW
EDLVV«HV ¢
&RQVRPPDWLRQ /1%

. LOi4 +14.2dBm LNA R_drains 120 et non 320 Ohm - couvercle + absorbant
LO/4 +14.2dEBm LNA R_drains 120 et non 320 Ohm sans couvercle =
PDLQWHQDQW P$ =

~20DEN ! 432 4NH

3XLVVDQFH /2 Q«FHVVDLUH ELHQ SOXV LPSRU
H[LJH ERQV G% GH SOXV TXH OHV DXWUHV H

3HUVLVWDQFH GH HM/MRXHV@BMMMQMHV¢MDRM;%&!L#y
(JDOHPHQW YLVXDOLVDWLRQ HWDOLWDWLYH GH Vil - o,

W08/ 008 0-1.3 LN BOOE2
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Transverter F6AJW conversion Rx avec LO/4 extérieur

,PSRVVLEOH G-REWHQLU PLHX[ PDMIH/XOH HIVW) G4+MO D5 HKDG®HL Q[ «ULHXDDXXHDXMWRHQMWWUDQVY
VXU OH EHQFKVWLIJXHU VXU O-XQ GH VHV )(7V *D$V RX FDUU«PHQW VXU OHYV

6DQV FRXYHUFOH &RXYHUFOH DEVRUEDQW
(VSDFH FLUFXLW FRXYHUFOH GH PP

$ U«FHSWLRQ

/106 3 - 338

LM +14 2ZdBm couvercle + absorbant

g -

yae - 10.03 - 356
V W X E E X I I H U LOM +14.2dBm =sng couvarcle

BXEVWLWXWLRYGH[4 HW «JDOHPHQW GH 4 PXO|fL [ WU2V IUDJLOH
$XFXQ JDLQ DGGLWLRQQHO PDLV RQ JDJQH HQ

m m
/1$ VHXO U«VLVWDQFH -
EDLVV«HV ¢ Y432 = I 9Es - .3F
&R Q VRPPDWLR Q /1 $ VHXO LOM4 +14dBm LNA R_drains 120 et nan 320 Ohm - ouvert LOla+14elBm LMNA R_drain 1258 2t non 320 Ohm - couverclerabsorbant

E LOM+13d88m LEAR_draing 120 Ohm = ouvert \ n Lk 1 FBem LEGA R _deaing 120 Ohm _ couviercie + abe \

16828 - r: .

LO/4 +15dBm, 1er FET = ROTTA. couvercle + absorbant

6XEVW P«ODQJHXU V

/2
DXFXQ FKDQJHPHQW QRWRLUH

/11$ H«WDJH QRXYHD
SURY 5RWWD
+0& SURY ORXVHU

LO/4 +15dBm, 1er FET = ROTTA, sans couvercle

&RXY VDQV
DEVRUEDQW
LO/4 = #14dBm + absorbant sur polars grilles LO/4 +14dBm + absorbant polars grillesLNA + couvercle sans absorbant

35

$EVRUEDQW K\SHU XQL
SRODUV JULOOH /1%
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Tvter F1LPV conversion Rx avec LO/4 DFONP puis exterieur

&KD°QH /1$ VXEVWEMWKXWQRWL®OHPHQW H[WU2PHPHQW PRX DX VQLIIHU

0«ODQJHXU VXEVWLWX« GH SURYWQXBROH BB R O \RWLIRQIGHD (PDLV Q«FHVPRWQQ VG H QR WHDXHP H Q \
HQ YXH G-DUULYHU ¢ VDWXUDWLRQ

6DQV FRXYHUFOH &RXYHUFOH DEVRUEDQW

(VSDFH FLUFXLW FRXYHUFOH ®% UHVSHFW VLPX GH %
,QFRQY«QLHQW REOLJH ¢ G«FRKBS@W 6 HWVHIHRXIBOBBH G«ILQLWLYH

$ U«FHSWLRQ V

2 / ' ) 1 3 G P GLI OF9NF = I0dBm nans couvercle QLM DPUNE « 1048 m avec couverchs + aba
OHLOOHXU FRPS

DYHF 2/ H [ OLIS wye +2eiBm gane couverchy OLM it #9480 couverch + sbudibant

/1$ VHXO U« VLV Wil
EDLVV«HV ¢
&RQVRPPDWLRQ /13 B
PDLQWHQDQW P$

&RQWUDLUHPHQW
) &.& PDOJU«

O-HVSDFHPHQW G
FHWWH IRLV FL OH
DXJPHQWH DYHF Fj
DEVRUEDQW " " "

Absorh. antecollant en [/ sur partie verticale

Octobre 2017 - F5DQK Transverter 10 GHz F6BVA vers. 2d 36



Transverter F1SEF conversion Rx avec LO/4 extérieur

3HQGDQW SOXV G-XQH KHXUH LPSRVVKER® S$LBG4LRO® GHDY RBLWPPIG-WUBRMN UV WYYV XGLEl FLHF TO(H &
FRPSUHQQH DSU2V XQH PLQXWLHXVH LQVSHFWLRQ VRXV ELQR

HQ VRUWLH ), DXFXQH OLDLVRQH D3 U@ -IHOWHMHU7H6) W W XUPHDQ QWD GER 6 KD QQHO/2 FXWH QW 5{Q GFID

JLQDOHPHQW VD SURSUH ILFKH 60$DRB8kHB PH® FY-AIOLPHIQYWERH\GW H | R LG HFL VARG R B WGDXWRL-RRHV  V F
FRD[ W«IORQ 60% G-HQWU«H /2 HUIHH FWOQVYKUWKDTXH DXW

6DQV FRXYHUFOH &RXYHUFOH DEVRUEDQW
(VSDFH FLUFXLW FRXYHUFOH GH PP

VWXE ExIHU EEEES 187 -

0L +13dBm sans couvercle

CE 1503 - 095"
OLM +13dBm avec couvercle + absorbant

/1$ VHXO U«VLV

EDLVV«H'

&RQVRPPDWLRQ /1

PDL Q W H Q D Q W LOJa +14 2dBm LMNA R_drains 120 afim au lley da 320 Olm - auvert LOM +14.2dBm LMNA R_drains 120 Ohm au ligw de 320 Ohm - couvercie+ absorb

208§ 43202

(VVDL P-PH ¢ 0+] PDLV VDQV DOOHU SOX
“ 0L 2442 MHz +13dBm couvercle + absorbant |
$LQVL TX=¢ ,) 0+] VDQV ILOWUH ,)

1300 ~ 1003 - L19"

Tvter F1SEF LO/ 2268 MHz +15dBm
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Transverter F1SEF conversion Rx avec LO/4 fixe

/2 GH 0+] IL[H SU«YX SRXU ,) 0+]
3B/2 IL[H G%P
,) FRQWLQXHOOHPHQW YDULDEOH

Twter FASEF & LD 2434 MHz fixa et +14dBm Gain_Mf

B NF Gain dB
28
24
22
2
1.8
1.6
14
72 ), ¢ PHLOOHXU FRPSURPLV 0+]
$P«OLRUDWLRQ GX JDLQ WRWDO GH FRQYHUVLRQ GF
a (W RQ REWLHQW IBPRIDG %
i 08
-2 0+] O+l.].l:|
Start 140,0000 MHz Stop: 440 0000 MHz
28/02/2016 16:00:37 HFEBITOB
MEr | Trace A-Axis Yalue Motes
V| Gain 150.0000 MHz 874 dB
: | Gain 3500000 MHz 16.46 dB [F & gain maxi
= V| Gain 430.0000 MHz 14.81dB IF adequate
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Tvters F1JWJ et FACKC_2 : manipes initiales

) -:- U«SDUDWLRQ LQLWLDOH GX /1%
6 XEVWLW X)) RQ BXV 2KP SDU XQ )(7 QHXI ¢ 5GV 2KP
'HVVRXGDJH GH OD SODTXH GH V«SDUBYLRRXDX G K \PUOD G XHXWOD R P-PH

) &.&B
3RWDUG JULOOH GX EXIIHU /2 WHBREIOIWH UPLWWBHQWWH FRQ
1% DYDQW VRXGXUH G«ILQLWLYH UWHRX&. &B VRIQTW GWM«OL-H[WP B OB BIEEGW WUL«V HQ '&

Twter FACKC_2, chaine LO, potard grille 2éme FET

.-'-_ ¢ Lk ‘ ‘{
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Tvters F1JWJ et FACKC_2 : mesure (chaine RF + filtre TRXx)

OHVXUH ODUJH EDQGH GH FKDTXH HQVEWEGHL Q WH WGRLY WWHQIE [

Tvter FEBVA LNA front-end seul aprés filtre interdigité TRx
dB S21 JWJa S21b_CKC2 $21_JWJb

25 —— — —

20

| Gain7.5dB ! I |

15

10

b anda LtV i ERid
Start; 7.0000 GHz Stop: 12.0000 GHz
Res BW: 1 MHz Vid BW: 300 kHz Sweep: 1.00 s
11/05/2016 10:46:31 8757A

Mkr | Trace X-Axis Value Notes

Octobre 2017 - F5SDQK Transverter 10 GHz F6BVA vers. 2d 40



Tvters F1JWJ et FACKC 2 : mesure chaine Fl seule

3RXU Y«ULILFDWLRQ RQ QH VDLW MDPDLYV
SHUWH VWULFWHPHQW LGHQWLTXH £3) UOPILMRMHBEHMRX YDWYBRXOWUHSDY OH FREOHU

Tuwter FGEVA partie F| seule
db S21a  S21b

Start: 10.0000 MHz Stop: 1.0000 GHz
10/05/2016 07 &50:38 8714C
Mkr| Trace K-Axis Value Motes
V| B21a 430 7500 MHz -1.50 dB FACKC 2
: ? 51 430 7500 MHz -1.50 dB F1JWJ sans filtre [F PB
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Tvters F1JWJ et FACKC 2 : briques et resumé de mesures RF

(QVHPEOH /1% «WDJHV IURQWHKQ8HXQOWUH LQWHUGLJ

) -:- JDLQ G %
) &.&B JDLQ G% DYHF 5GUDLQV 2KP
JDLQ G% DYHF 5GUDLQV 2KP

&KD°QH PXOWLSOLFDWULFH /2 VHXOH

) - 3LQ /2 G%P2BRXW VHXOH G%P
)HW 9 9
)HW 9 9
) &.&B  3LQ /2 GY2BRXW VHXOH G%P
)HW 9 9
)HW 9 9
&KD°QH ), VHXOH DSU2V P«<ODQJHFR UHOD G% VXU FKDTX

HQ «PLVVLRQ DYHF 0+] LQ

) -:- mUHSRUW« }
) &.&B 'BLQ3RXW G%P
‘BLQ 3RXW G%P
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Transverter FACKC 2 : conversion Rx avec LO/4 extérieur 1/2

6DQV FRXYHUFOH &RXYHUFOH DEVRUEDQW
(VSDFH FLUFXLW FRXYHUFOH GH PP

HHVVDL

L0y &1 1By ping e couyvascbe, ror shubd

VWXEV VXU
Lok = +13dBm at 2 stuiba mer LMA front-end

VWXEV FTW

LG = «5dBm, = I atuna add. our chaine LO multl, couverdls auvert

/1$ VHXO U«
GUDLQ EDLVV«H
OLHX GH 5

Loy = +8cdBm ot 3 R_drsing du LA = £330 Ofam ali lew de 230 O, couvers | BLe it LG = #AdBim st 3 R_draine du LA 130 Ol s Beu de 330 Ohm, coovarele Fatemi
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Transverter FACKC_2 : conversion Rx avec LO/4 exterieur 2/2

,QGLFDWLRQ GHVY HQGURLWY GH VWXEDJH

Tvter FACKC_2 avec LC/4 exterieur : stubs rajoutés

'«M¢ OH JDLQ GH O-HQVHPEOH UMHR MWW E® XM ENWXW GIHO®/% SDU UDSSRUW ¢ FHOXL GF
'DQV OHV HUV HVVDLV FH PDQTXH GHDJDO WHOCRQUNYGHPHRW DOQIHWWXOOH 11 WRWDO U«
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Transverter F2CT avec OL/4 DFINP interne

6DQV FRXYHUFOH &RXYHUFOH DEVRUEDQW
(VSDFH FLUFXLW FRXYHUFOH GH PP

$ U<FHSWLRQ

A& réceplion sans couvercie

/1$ VHXO GHUQLH
U«VLVWDQFHV GUD
EDLVV«HV ®X OLHX

GH 5 130 Ohim LHA draing 3 &0 3 sans couvercle

6WXEDJH y 1806 - iga " 1809 - 096"~
O«J2UHPHQW UHYX

Stubi revi sans couvercls Stubs revus, couvercle ferme

T li..,

Stub repositionne
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Transverter F1JWJ : conversion Rx avec LO/4 extérieur 1/3

1% ) -:- m FDWDHUV HVVDLV GH FRQYHUVLRQ 5) DYHF /2 H[W«ULHXU
3B/2 RSWL YHUV G%P
*DLQ GH FRQYHUVLRQ 5[ PHVXU« VHXOHPHQW G %

-
—_ -

_1 '-".
- o™y L e

(WXGH LQLWLDOHPHQW HIIHFWOdH FELUQD @ HHX - : .
6SHFV GHV EULTXHV 5) HW /2 SRXUWDQWHEVHER - L Bl NN

O-H[HPSODLUH ) &.&B o N-N

6WXEDJH DGGLWLRQQHO VXU FKD°QH /2 ﬁﬁl

6XEVWLWXWLRQ GX P«ODQJHXU SBU XQ QRX
SRXUWDQW PHVXUHV GH FRQYHUVLRQ 5
U«VXOWDW SRXU OH PRPHQW WRWDOHPHQ

(W SRXUWDQW DSU2V WUDQVIRUPB@GRQ GHV 5
*DLQ |HRGW ILOWUH LQWHUGLILW« WliXO
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Transverter F1JWJ : conversion Rx avec LO direct extérieur 2/3

$SSRUW GX /2 0+] GLUHFWHPHQWOWXVRODRPMWOBRUHXNS SRUW ¢ OD SLVWH GX EXIIHU /2 LQLWL
9LVXDOLVDWLRQ GX FRXSOH GH FRQMHWD ISKQVI\DRLQFH G IRQEWHR®Q « H

E—

Isolateur LO
{flache a lenvars)

Rl injection directe de LO=2838MHz
{malangetr avee pin LO relaves)

/12 0+]
GLUHFWHP

II
Injection RF via
source brult HP436a

&RQFO X ; g
0-PH XQH LQMHFWLRQ GLUHFWH G%P @®O[LERRUNDWWURLU VZHHS
QH VXIILW SDV ¢ PRQWHU OH JBDQ HYJ FIRRRQNHQD RQHE X
/-LQMHFWLRQ G% SDU G% LQGLTXHLWK M BEAMR X G\ 8 DYH [ Maangeir: Pinto
SRVVLEOH DYHF FH WLURLU +3 lcomt st sie
&H FRXSOH PD[LPDO GH G% 11 PGA®WGLIXI TXHE®D V

UHYLHQW HQWR&DBPHBWUDXW L O LV «\ BHERBE DEHRSHDLB X\RLLD
P<ODQJHXU QRUPDOHPHQW G%P

'RQF OD VXEVWLWXWLRQ SDU XYPVEKWRXNWR XD Q XU YQ
LPSRVVLEOH ¢ Y«ULILHU VDQRQ G H DWHNRVEXGE DD ARISEL T IR IS

6 DSEHHWHHE ¢ GCP PEIEQQMNIFML RRQ G%
$YHF OH PXOWL LQLWLDO /2 SRXBU«F«GHRVWH /DDSBH
VHXO SDVVH ¢ g G%

|

6SHF P«ODQJ
SHUWH XVLQH
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Transverter F1JWJ avec melangeur HMC220 Mouser 3/3

$SU2V TXDOLILFDWLRQ GHV EULTXIQW RUGH IOW «HW H XIG IL@ \WNUMH W HHP)SY RBSRIUWX B D W VDX Pl JODRIQ HPX<L
SURYHQDQFH ORXVHU HW «JDOHPHGWM LBW K DHO DHEFOW IPYHHRPAH (@ WDFROHLY IXdJ « H G% ¢ 5) *+]

/2 VZHHSHU +3 WLURLU +3 ID LWRJODWHXU
BURJUHVVLRQ REWHQXH < it var & o vy
6DQV FRXYHUFOH &RXYHUFOH DEVRUEDQW

(VSDFH FLUFXLW FRXYHUFOH GH ¢ PP

/1$ VHXO U«V
GUDLQ EDLVV«HB
OLHX GH 5

&RQFOXVLRQ GDQV O-LP
TXDOLILHU G-DYDQFH B IO
SURFXUHU GH V& IRXHDRKXWN
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Transverter F4GVF avec meélangeur HMC220 normal

/2 GH 0+] IL[H SU«YX SRXU ,) 0+]
3B/2 IL[H G%P
&RQYHUVLRQ 5[ DYHF /2 VZHHS H[W«ULHXU &RQYHUVLRQ 5]

200KHZ

L
I 106 - LT 4

1980 - IS8

OLH 2483 MHz +13d0Em aveo couvercle + absorbam

&RQYHUVLRQ 5[ DYHF /2 ') 13 HW 2&;

2000 - 183"

OLM- 2454 MH: DFINP P-+13.2d8m

&RQFOXVLRQ VXY (WAL VEOHE RGBHRDORGP B HOPVR E Q X LEAHOUW H X |
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Transverter FAFSD : inspection visuelle + lers tests DC

Avec PLL DFaNP
filtra LOWE Inutlle

Flitre |F :uptrﬁr;l. 330R & baisser a 130R

&RQWUYTOH '& REOLJDWRLUH LQLWLDO5GVYDLQDWROXRFH GHV )(7
VHXO OH )(7 GX EXIIHU /2 SU«VHQWH

&RQWUTOH WHQVLRQV 9 5[ HWB®PH Q«JDWLYH 9

&RQWUYTOH WHQVLRQV VXU WRXWHKWY W KNVIDUEOWW D LLLA RO QYW D 9

&RPSDWLELOLW« 7[ ¢ OD '% 17 SD9® MXMHFIV b BER Q- HR@QFWIRRQ QHOOH
5SHFKHUFKH GH OD IRQFWLRQQPQ@ MWKRXN7«BRUPDOH

/ILDLVRQ ,)BRXW YHUYV U H ORSENDIDI \FAIY) [k BDAS D RPSHckd OIWMLLL |
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Transverter F4FSD : modifications incontournables

SOR placée sur le coté

Vue la faible consommation et le "_ La 50 Ohm aurait pu étre soudée
fonctionnement correct dés 8V (Rx ou Tx). la I ki) }a sur le céte - intégration du PLL
diode de protection peut étre placée en série 3 i e | DFONP & l'intérieur possible

> G T3 : - i T ‘
E L : s
1 T L) A

F1 432 MHz —-> coax
obligatoire B

Attaque LOM par
coax exterisur

Avec PLL DFONP
filtre LO/M inutile

Filtre IF superfiu 330R a baisser a 130R FET buffer LO substlh;le HMC220 Mouser

JLOWUHYV /2 HW ), ILQDOHPHQW FRQVHUY«V
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Transverter F4FSD : opérations et leres constatations

D 0«<ODQJHXU +0& HW WHVW 5) QRQ GHVWUXFWLI
(Q WHVW MLJ SLQFH ¢ OLQJH GH ILIDWLRQ DYHF

/2 *+]  G%P 30R G%P
5) *+] 3U1  G%P
) 0+] VXU DQDO\VHXU GH VSHFWUH

0«<ODQJHU ORXVHU [/2BRSW @¥PRQGHGOWH GH FRQYH
0«<ODQJHXU IRXUQL QRQ PRQW« SHIPBRSEH FRQ YGHEAR/XR @ D XGWB RV T&XHH OH ORXVHU
EXEVWLWXWLRQ GOHRXUSH BRPU XQ@ ORXWVH U

E QWHUYHQWLRQ VXU HQVHPEOH PXOWLSOLFDWHXU
(QVHPEOH PXOWLSOLFDWHXU /2

& & HQWUH SLVWH YHUV 60HIPHFWW«SLVWH ¢

$UFKH HQ 8 ¢ O-HQWU«H GX PXOWL [ HIIHFWX«H HW VR

F $SWWHQWLRQ DX[ VR X6¢g-Hy—y-2
8QH LQVSHFWLRQ VRXV ELQR GRCQGQLI—DO)I—HMR;SLUHAU\I—L(R\QVTB{
XWLOLV«V RX ELHQ TXH OH WWBEXYISHWWRQ |

G (PEDVH 60% IHPHOOH /2 SDV «*H MRQQWLHW '& HQWU
Opération tres chronophage pour élucider ce prol@ém jamais rencontré ! !
8Q FRXS G-2KPP2WUH ( B «MALFMWXGFXQHILQLH
&H Q-HVW KHXUHXVHPHQW SDV REDVBYV ¥3$& RORHYW «BIX/WAR
6RXGHU OH FRD[ G-DPHQ«H /2 KBXUHKWHRRWQ WOAROVYLQM

$X OLHX GH 3B/2 | G%P G%MYBQWHQW PDLQW Queirues

soudures séches

H 6RXGXUH +0&BRXBFH HW HUV WHYWY GH FRQYHUWIRC
/2 0+] 3RO YDULDEOH
5) 0+] 3UI G%P

52JODJH SRWDUG JULOOH GX(J(% ERMWUGH IRRXGIIOH ¢ UH o —
6XEVWLWXWLRQ GX )(7 EXALHQ PBHUOXKOQHFHKISODIH GH UaX]l(D[R\E-WGIQlS\RWFDEDJ[G/IULDO(O(BILHR G--WUH REWHQXH
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Transverter F4FSD : LNA seul + filtre interdigité TRx

6XEVWLWXWLRQ GHV U«VLVWDWY BGHY GUDLQ QHWWHPHQWORHIO GHXU PO%BVHVFRPSW«V

Transverter 3cm F6BVA LNA seul F4FSD
dB sS21a  S21b
25

Start: 9.0000 GHz
14/10/2016 10:42:17

Stop: 11.0000 GHz

8757A
Mkr| Trace X-Axis Value Notes
1V | S21a 10.3700 GHz 13.84 dB Rds 330 Ohm gain insuffisant
2 V| 821b 10.3700 GHz 18.64 dB Rds 120 Ohm
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Transverter F4FSD en Rx : conclusion en RX

(PEDVH 60% /2 ¢ VXVEWLWXHU LPS«UDWLYHPHQW

JLDLVRQ ,) DX GRRDGX.@FRQWRXUQDEOH
%XIIHU /2 HW VXEVWLSOMVUHR GHGMR QFWLRQQHPHQW PDLQWHQDQW FRUUHFWH

+0& ORXVHUG% GH PLHX[ VXU VRQ JDLQ GH FRQYHUVLRQ
2SWLPDOLVDWLRQ GX FRXSOH JDH QI EWXIHW P D/2Q W H Q DEMP R EMHQ@ 33QH /2 DX FRPSRUWHPHQW

PDLQWHQDQW FRUUHFW
6DQV FRXYHUFOH &RXYHUFOH DEVRUEDQW
(VSDFH FLUFXLW FRXYHUFOH GH PPt PP VLPX %9$

U«VXOWDW HQFRUH P«GLRFUH

ler résubiat & P_OLM_optl =+0dBm

&KD°QH 5) DFWXHOOH VHXOH DYHE®%WDLQ QVXMLVDQW GH
SU«YRLU VXEVWLWXWLRQ G-DX P REIRQM B S DB GHHRVL HU V TXLBDOHQWY GH SURYHQDQF

)(7V E6RXUFRP RXP' FKRL] HW P«ODQJHXUV +@ll& i

/1$ GHX[ HUV -
VXEVWLWX«V | 1585 « L3 1

FﬂW« ILFKH 60$ Subsllut\onOlO.D'.-JnarFEFspruv.RO‘l‘r.n+slub_inLOH._opt-iHIdEm
/1$ *PHYWXEDJ L’ 3 e - ’B 5 H . fg I -

VXU JULOOHTG X

— + stub grille de Q%

/1% *PHYWXED]J

N A /1998« | 126" 1699 - 132"
GWP AVEC couvercle + absorbant !

&RXYHUFOH WURS SURFKH

3DU UDSSRUW DX[ )(7V GH SUROHQDQFH 87G6HRIXURMHQDQFH 5277% SHK\D UXHX Sk HD/OOHF
SRVV28GHQW OHV ERQQHV VSHFV LQRQVAWOHV XVLQH DLQVL TXH OH E
o4
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Transverter FAFSD et les 3 stubages Rx effectues

Embase SMA
a changer

i.‘_ = o

r"-E - A .-_'_—E-'*'r‘*-l

5=

FETs prov. ROTTA

|
. ¥

FET susbtitue Stubage Rx
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Transverter F4FSD en fonctionnement TX

%DVFXOHPHQW 7[ DVVXU« SDU 92; +)
7URS ORQJ DX UHOBFKHPHQW SUH VITYKHP HQNWF R Q BFR/X UF LI S«RRMQV G H
3U«I«UHU OD FRPPXWDWLRQ 7[ ¢ ODSRA¥/dM WHQVLRQ '& VXSHU

11T Cr 10,360 00KZ

Fout=+g2dEm

0002 1008 8. 4«18 INT . BOOKNZ
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Conversion Rx en large bande et Rx conjuguée

Twier BYA en Bx |arge bande LO BF38MHz fixe RFin -306Bm

Twier BYA en Bx large bande LO S536MH= fixe RFin -204Bm

dBn dBr i T
_A Trace B 5) 0+] ;ﬁ- Trace B 5) 0+]
R _H‘-\ L
20 }/J—— : 70 7HUUH VWU H
L3F | ! ! =25
i 4DWDU
-an -30
-35 -3s
40 40 | |
/DUJH EDQ|GH | =RRP DXWRXU|GH
4F - - 45 - -
50 -50
0+] 5)EDU | 0+]
. i
50 4 | | &0 = 1 | | M-ﬂ
| A [ —— . 9
e, s b b '
-85 A A5
Start: D ”)) Stop: 1.0000 GHz Start: 360.0000 MHz ,,)) Stop: 5800000 MH=z
Fes BW: 3 MHz Vid BW; 3 MHz Sweep; 5.00°'ms Res BW, 3 MHz Vid BW. 3 MHz Sweep: 5.00 ms
15022018 054253 FSEK 30 184002/20:16 03:33,12 FSEK 20
lr | Trace Fehxis Valus MNotes Mkr | Trace Mg Walue Motes
e | Timoe A 145 2858 MHz -21.13 dBm Rx directe | Trace & £32.1443 MHz -16.80 dBm Rx directe
27| Tre= B 1442885 MHz -EZ 768 4Bm Fx conjugée : rej 31,648 : 7| Trace B #32.1443 MHz 52 88 dBm Foc conjunse | rej 45 1dB
: 'E' Traoe'A 233 BEET MHz 1715 dBm R direcie = v Trace & BE3.5872 MHz -24 D& dBm Zat Oatan
4 7 | Trace B 432 BEGT. MHz -53.08 dBm Fx conjugse - re| 4B2dB
: F Trace A 5531082 MHz -Z24 33 dBm Sat Catar)
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dBm  Trace A

Rx du sat Qatari avec LO/4 2484 MHz fixe

Tvter BVA en Rx large bande LO 9936MHz fixe RFin -30dBm

-16

-18

-20

-34

T

ol

e

7HU U H v D,

5) 0+]

-36

Start: 360.0000 MHz

Res BW: 3 MHz

15/02/2016 09:33:12

Vid BW: 3 MHz

») Stop: 560.0000 MHz
Sweep: 5.00 ms
FSEK 30

%WXW U«FHSMWWRHEOOXWH 4XDWDUL
ORLH GHVYFHQGDQW H 0 +]

ORILH PRQWDQW H O+]

BWDQGH SDVVDQWH NI+

/2 IL[H 0+]

5) IlU«TXHQFH YDULDEOH ¢ 3LQ IL[H C

3RXUUGBHSWLRQ GX VDWHOOLWH GX 4XDW

0+] ¢ ,) QRUPDOH GH ¢ 0+] HW /2
IL[H GH 0+] SU«YRLU XQH DWW«QXDWL
FRQYHUVLRQ VXSSO«PHQWDLUH GH G%
OD U«FHSWLRQ VXU 0+]

Twter FACKC : Ry sat Qatarl avec OLM = 2484 MHz

Mkr| Trace

X-Axis

Value

Notes

1| Trace A

432.1443 MHz

-16.80

dBm Rx directe

3y | Trace A

553.5872 MHz

-24.08

dBm Sat Qatari
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,O IDXW GRQF JDUGHU QRWUH ,){LQLWLDO
0+] PDLV UHFRMARUSURY XDPRDEOAIDPRPDEC
aPH [U«TXHQFH HQ YXH G-REWHQLU /2

VRIW /2 0+] 0+]

6LQRQ ¢ OD OLPLWH XQ SU«DPSQ] ODUJH EDQ
HW XQ 6'5 HQ 8+) SHXYHQW DORUV FRQYHQLU
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PLL LO/4 DFONP : les 4 fréequences LO/4 retenues

LO/A (MHz) |LO (MHzZ)  [RF(MHz)  |IF (MHZ)

2483.5 9934 10368.0 BLU, CW
2484.0 9936 10368.0 432 BLU, CW
2512.25 10051 10489.675 432.675 Hailsat
2514.25 10057 10489.675 438.675 Hailsat
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Transverter F5SMTZ/F5BVJ avec mélangeur HMC220 Mouser

$SU2V TXDOLILFDWLRQ GHV EULTXIQW RUGH IOW «HW H XIG IL@ \WNUMH W HHP)SY RBSRIUWX B D W VDX Pl JODRIQ HPX<L
SURYHQDQFH ORXVHU PDLV VXUWRXW X DD OHP HHHW V8 H <Dl OHDIRDIHPHHRHQ W P HYV XU «H G% ¢ 5) *+]

/2 VZHHSHU +3 WLURLU +3 ID L¥R]ODWHXU
'« URXOHPHQW GH OD SURJUHVVLRQ REWHQXH
6DQV FRXYHUFOH &RXYHUFOH DEVRUEDQW
(VSDFH FLUFXLW FRXYHUFOH ¢ PP
HIHVVDL FDWDVWURSKLTXH PD[BJDLQ 5[ G%

/1$ VHXO U«VLVWNDOEH\

GUDLQ EDLVV«BIX EDWDVWURSKLTXH PD[BJDLQ 5[
OLHX GH 5

&DUDFW«ULYV 0«ODQJHXU +0& G«MIHHQVB CGOHH G%
EULTXH SLC UHPSODFHPHQW SDU XQ ORXVHU GH

] 1XO GRXWH OH PHLOO
HIHPSODLUH"’

JDLQ G %

/1$ ILOWUH LQWHUGLJLW« VHXOV
JDLQ G%
VXEVWLWXWRRK) SDU )(7 RULJ 5277$%

&RQY WRWDO /1980 - o'_t.:'c-".

/2 VZHHSH LOi4 P= +7dBm, HMC220 de RS composants, 1FET GaAs orig. ROTTA

H[W«ULHXU

LO/4 P=+12dBm, HMC220 de RS composants, 1er FET LNA orig. ROTTA LO/4 P=+10dBm. HMC220 RS. 1er FET LNA orig. ROTTA. avec couvercle + absorb.

&RQY WRWDO =
/2 3/1 ) 13 IR 000 - ey e 124 -

3RXW Go

-~

L18°

LO/4 PLL DFONP P_réelle = +12.4dBm - couvercel + absorbant

LO/4 PLL DFONP P_réelle +12.4dBm sans couvercle

60
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Transverter F1IDFY avec mélangeur HMC220 Mouser

&RPSRVDQWYV XWLOLV«V P«ODQJHXDODKR « BU4B® DEWHPHOQWQRX) 87 6RXUFH} GDQV OD FKD°QH

D PH\[XUFPVI4Q6§%Q\/F”?XY+{UF()H &RXYHUFOH DEVRUEDQW
(VSDFH PR\HQ FLUFXLW FRXYHUFOH PP

H 3 drains Rx 130R au lieu de 330R, Popti_LO/4=+10dBm sans couvercle \

Y32 = 23Yy - 1337

¢ U«cFHSWLR

*PHWUDQVYHUWHU PLVY DX SRLQW

LQ ILQH&

LQ ILQH&

P_LOM =+10dBm

| 2 80 N
1 5 B i

nnnnnn

VDQV DXF
VWXEDJH

nW
Pout_Tx a IF 432MH
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Transverter F8xyz a IF 144 MHz

/2 0+] 3// ") 13 VXU IDFH DUUL2UH GX FLUFXLW

&RPSRVDQWY DFWLIV XWLOLV«V

SURYHQIIQFH 87 6RXUFH VDXI OH

*PHWUDQVYHUWHU PLV DX SRLQW

D PHVXUHV HQ 5]

(VSDFH PR\HQ FLUFXLW FRXYHUFOH

PP

11617 - 15 1°

5BGUDLQV

Y - e ISe -

16 5 O A

Chaine Rx : 3 stubs

i
Baltier ouvert, peaufinage final i

e 'Wlﬁm'iﬁ'r'_

B |
- | i ‘l LR 1. I ld
Uil ¥ L nall G R
; Propreté Rx --

Octobre 2017 - F5DQK

oy ,
dr o wn

v B _.'L
Avec couvercle + absorbant e i

nUM wEN AME R ik i

CORE
13 il fis
[

Transverter 10 GHz F6BVA vers. 2d

62

VH.



Transverter F8xyz a IF 144 MHz

E PHVXUHV HQ 7]

)(7V FKD°QH 7[ SURYHQD
52JODJHV ¢ JDLQ PD[ H[WU-

6XEVWLWXWLRQ GHV )(7V FKD°QH 527 MU« FXS«UD
52JODJHV JULOOHV GH QRXYHDX WU2V QHUYHX]

10.376H2 -

. ’ - -
= N - 1 B J
- ] J

[ Pouttorae 50N RU4BB3 =05
1008/ e G _ |

J)LOWUH GH VRUWLH
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Transverter F8xyz a IF 144 MHz

E PHVXUHV HQ 7]

Spectrum ﬂ:vﬂ Spectrum =
Ref Level 10.00 dBm @ RBW 1 MHz Ref Level 10.00 dBm & RBW 1 MHz
Att 0 dB @ SWT 3 ms & VBW 30 kHz Mode aAuto FFT Att 30 de @ SWT 3 ms » VBW 30 kHz Mode Auto FFT
@ 1AP Clrw @ 1AP Clrw
- F D2[1] -3.23 dB e D2[1] -‘27_g§ a8
g Ml -144.70 MHz r -144.70 MHz
o dBm M1[1] 6.09 dBm 0 dBm Mi[1] ) %.98 dBm
10.36800 GHz 10.36800 GHz
-10 dBem -10 dBm
20 dBm -20 dBm o
-30 dBn -30 dBm
—40 derf -40 dem
50 disn -50 dém
LA AL '\LM 4l I e ke P M\]ﬁ{r Ilrknl Ja.i‘ i ‘E-Jqu al
T T L0 L
~70 dBm -70 dém
-80 dBm -20 dem
T Tvter FGBVA sortie Tx via filtre cavité FGBON |
| Tvter 3cm F6BVA, sortie directe | | r v T -
CF 10.368 GHz 691 pts Span 1.0 GHz CF 10.368 GHz 691 pts Span 1.0 GHz
il Measuring...  ENRERNEN &G lsemt J T Measuring...  RENRANSD &6 15044 7
Date:r 27.0CT.2017 11:58:11 Date: 27.0CT.2017 11:59:44

5«MHFWLRQV REWHQXHYV
/12 G%

5)BEDU G%
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Transverter F8xyz a IF 144 MHz

Tre dBMag 10dB/ Ref0dB  Cal 1

M1 10388000 GHz -2H673 dE

— 10

—-10

—-20

—-30

— 40

— -5

—-B0

B

=70

Filtre F6B

ON en large bande

Chl fb Center 10368 GHz Fb 0dEm Span 1 GHz

271072017, 10:57

Octobre 2017 - F5DQK

Transverter 10 GHz F6BVA vers. 2d

65



/- Conversion totale Tx

-aFl =432 MHz

- également a FI = 144 MHz : précautions supplémentaires indispensables

Octobre 2017 - F5DQK

Transverter 10 GHz F6BVA vers. 2d
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Transverter F4CKC conversion Tx avec LO/4 DFONP

[FLWHU )7 QG HQ )0 ¢ 0+] 3RXW
2 3// ') 13

([FLWHU )7 QG HQ )0 ¢ 0+] 3RXW (
/ /

[
2 3// ') 13
Pen%ﬂbecrlque

HMC220 "' Pertes totales 15dB
[
IF ’ RF
D Vol =
@ Imterdig 4 stage filter
432 MHz
IF

LO

9936MHz
Pin_opti={+7dBm

+13dB
e | (o
r N0368MHz
Tx

Gain chaine Tx 12dB

ol [
[ Lani

Pin_opti= +9.5dBm

avec LO PLL DF9NP direct

I O 7
/ [} _d CI
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Est-il également utilisable en FI 144 MHz ? ?

/2 XWLOLV« 0+] SRXU ), 0+]UHW 064] SRX

D 5] FRQYHUVLRQ FRPSDU«H VXU HI[HPSODLUHYV

'DQV OH GRPDLQH OLQ«DLUH 3B5) GGL®®RQDXOHH YUIVLE®H ¢ O-DQDO\WHXU GH VSHFWUH
&RXSOH JDLQ EUXLW REWHQX D E \DRQ XPHHRHAD WGRHIDLVDIOTHOHU P-QPBDLO ¢ 0+]

'RQF ) 0+] HQ 5[ SDUIDLWHPHQWD HOWHWRWDOH = 'I';:a:i:ertelr:l.'iir:gBVAenTdeCI(D_ZFIé144puis432MHz Lo
60 T 10
E 7[ FRQYHUVLRQ FRPSDU«H VXU H[HPSOL .
¢ ), 0+] 40 - 0
UDLH GH SDUW HW G-DXWUH GH OD SRUWHXVH “ "F'FI 0
5) ,) ¢ VHXOHPHQW G%F
5) ,) !  G%F . JL -
I Lk WWWWMWMWMM% g
¢ ), 0+] = T
UDLHV GH SDUW HW G-DXWUH GH QI B & UHHX ‘ v i 17 1 =0
HIITHW G«M¢ YLVLEOH ¢ 0+] 0 | i v : 40
/IHV WRXWHV 2UHV UDLHV ¢ 5) ,) @®DWODHVHE20-QR@ WUk HXU GH | : P
GHYUDLHQW SDV J-QHU RXWUH PHVXUH OH PRQGH H[W«ULHXU ),
$ OD VRUWLH 7[ OD VLPSOH D GDWGRIQS®YXQ@ QMHVY HEUDLGH G|~ [ CEsisss |
0+] HW SDV WURS mSHUWHX[} GI%. UGHH Y UPDALPWM &Q{gd..r HIOW Y S SHUHUGH%
VLPSOH ILOWUH FORFKH U2JO« VXUJHDEOH VHUDLW 0O ﬁﬁfw HQYLL.@WIHZ et
28/06/2016 14:54-00 FSEK 30
'RQF ¢ Q=-XWLOLVHU TX-DYHF XQ ERQ ILOWUH 5) §OBF«HQBRYDO Ty e
' | FlL432 10.3670 GHz 6.77 dBm RFout LO/4=2484 MHz +8dgm
| FL432 9.8680 GHz -37.43 dBm RF_IF
F ,QIOXHQFH GH OD V«SDUDWLRQ P«GLDQH 7| FLaz2 10,7999 GHz -34 62 dBm RF+IF
-H VXLV ELHQ SOXV FRQYDLQFX SDU ODHSRVH G-XO HOVHPESHE" £ R |y p i ORI *5Em
DEVRUEDQW SODF« MXVWH DX GHVYXWGHV |L0WUHY L owH BT WS 75 | 22°
5 v Fl_144 10,2227 GHz 0.74 dBm RF-IF
- | Fl_144 10.56113 GHz -10.99 dBm RF+IF
e i | Fl_144 10.68556 GHz -21.87 dBm RF+2IF
5 v Fl_144 10,7999 GHz -29.13 dBm RF+3IF
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Exemple de filtre ideal a insérer en sortie Tx (Macom modifie)

9RLU DQQRQFH H%D\ Q PRG20OH GHV SOXV GLVFUHWW (TXQHFRIQWURIQUHOHIXLGH P-PH GLUHFW}!
VRUWLHVY 60$ LQW«JU«HV VH ORYR GCRHQ WQQER PSS RMWH.QRO DE
OHVXUH GHV UDLHV 5) ,) HW 5) )

CH1: A/R-M - 1.26 dB Exam ple  of m/#,h@ﬁ 20
19:0/dB7-REE. = .00 @B K-band Filter retuned #o 0.

Cas d'une FI de 144 MHz | - | i
™ ) - —

o

CRSR = 1.126 dB
Il | =rdls (Sl ‘5? @@H{mw—— 2 e———

5) )¢ 10.224 GHz

: 10.803 GHz avec !
. :'"* F1432 MHz

= -

10.080 GHz I

STRT +10; 000GHZ
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Filtre maison de F6BON

'«WDLOV GH U«DOLVDWRRQDOEBIHN: 45

3HUWH V«ULH GH G% UDP

5«MHFWLRQ GHV UDLHV SDUDVLWHYV

ILOWUH 0$&20 SU«F«GHQW

=854 =T § Mol =41

Filtre 6 cellules 10 4GHz FGBON pour IF 144 MHz

([FHOOHQWH U«MHFWLRQ ¢

Octobre 2017 - F5DQK

S21a  St1a  S21b  S11b dB
HQ«H ¢ 0 H 50
I ¢ G¢ 5 40
10 30
15 20
20 10
m
o]
= 25 0
o4
w )
30 0
35 -20
40 30
45 -40
), 0+] ! -B%~ 50
Start 10.0000 GHz Stap: 11.0000 GHz
Res BW. 1 MHz Vid BW: 300 kHz Sweep. 100s
12/07/2016 08-18:10 8757A
Mkr| Trace K-AxIS Value MNotes
' 7| 821a 10.0800 GHz  |-4484dB RFE2IF
: | 821a 102225GHz  |-28.02 dB REJF
. | S21a 103675GHz  |-2.96 dB RF
«J|s21a 105125GHz  |-42.52dB RF+IF
s | S21a 106600 GHz  |-46.04dB RF+2IF
Fw" 521b 10.3675CHz  |-2.47 dB RF finale
70
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Filtre cloche 3cm

dB §21 $11

Filtre cloche (pour info)

$YHF UHVSHFWLYHPHQW

Transverter 10 GHz F6BVA vers. 2d

0
-5

-10

-15

-20

-25

=30 }

i

-35 i

A8 /

-45

-50

Start. 9.0000 GHz Stop: 11.0000 GHz
10/08/2016 14:14:30 S7T5TA

Mkr| Trace K-Axis Value Motes
1y | 821 10.3400 GHz -3.13 dB
i | S521 -145.0000 MHz  |-8.67 dB
2 Y | 521 1450000 MHz |-3.80dB
i | 821 -4350000 MHz |-21.24 dB
=1 i/ | 521 435 0000 MHz  |-14.44 dB
Octobre 2017 - F5DQK
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Filtre 10 GHz dans un ancien transverter 10 GHz DL1RQ

DUBUS 2/86 TECHNICAL REPORTS
10 GHz - ZWEIKREIS - HOMLRAUMRESONATORFILTER OHVXUH GX ILOWU |-$ gl“,(& 3$— \G R‘XIExRI-Q (M D&] H DYDO
Mit freundlicher Genehmigung nach Angaben von DC 8 NV gebaut FDU VHXOH OD PHVXU H G H U«MH FWLRQ ¢ )1 QRXV LQW<
).;.( Filtre cuivre 2 cavites DL1RQ avec PA aval
1B s21 s11
WAANDBLECH 15
M= 1, 0mm
8 O 10 | !

TEFLONSCHRAUBEN 1

n

cann

tausprabieren) O

WANDELECH Ms 1 ,0mm

FILTER MIT SMA-BUCHSEN FILTER ZUM EINLOTEN
IN DIE BAUSTEINE

JLFKH 60%$ UHPSODF«H
SDU XQ ERXW GH OLJQH
4 vertikal: 10dB/cm F X L Y U H F R X S O (( ¢
" B Start: 10.0000 GHz Stop: 11.0000 GHz O-LQW«ULHXU GH OD FD
e e 11/08/2016 10:18:22 8757A

MESSWERTE DES FILTERS

hp 686C

RilckfluRdEmpFfung

Mkr| Trace X-Axis Value
1| S21 10.3700 GHz 4.69 dB
1§ | 821 -145,0000 MHz |-26.65 dB
1Y | 821 145.0000 MHz  |-23.64 dB

([FHOOHQWH U«MHFWLRQ
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8- Mesures sur chaine IF seule coté Rx

1 Pin melangeur g
refeves
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Chaine IF, specs usine du relais de commutation seul

LA

7.-(2) High-frequency characteristics
{Insertion loss)

g Fréguence Perte (dB)
g (MHz)
= 1.0
26a 144 0.1
CLiE
oa ,"\" 432 0.3
02 “ 1300 0.8 5 H O DLXYWL@W DEDWHDE O H @+]  0+]
1,000

— Fregquancy, MHz
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Mesure de toute la chaine IF en Rx, avec et sans filtre LPF

D «O«PHQWYV DYHF ILOWUH /3)

(QWU«H 5) SLVWH GX FLUFXLW FMW« P«ODQ 5HOD\DJH SHWLW FRD[ GH OLDLVRQ UDMRX

6RUWLH 5) ILFKH 60$ ,) ARWDUG V<ULH
J)LOWUH SDVVH EDV OLPLWHXU ¢ GLRGH W~
Filtre + commutation Fl complete 'RQF ¢
L s2td  S11ai 5216 Si1b 0+] SDUIDLW

0+] SHWLWH SHUWH DGGLWLRQQHOOH Gl
0+] L Q X W L Ola Mobdadatdre y fait allusion
car L1, L3 doivent passer a 2.2nh, L2/ 10nh, C3=Gpf3

E «O«PHQWYV VDQV DXFXQ ILOWUH /3)
5HOD\DJH SHWLW FRD[ GH OLDLVRQ VRXV S
3RWDUG V«ULH

JLPLWHXU ¢ GLRGH W-WH E-FKH VHXO
'RQF ¢

0+] SUDWLTXHPLI
0+] SHUWH GH G% GRQF S/WEWHTXHPH(
GLRGHV W-WH E-FKH WRXMRXUV HQ SODFH"

&RQFOXVLRQ
QRQ XWLOLVDEOH ¢ 0+] P-PH VDQV ILO\

50
Start 1.0000 Mz Stop: 20000 GHe }*f
11/02/2018 08 1834 8714C

Wi | Trace Aoz Walus Hotes

| 521e 140.8300 MHz  |-0,40 dB pour Fl 144

: 7| 5218 4307850 MHz  |-1.28 B pous Fi 432 | e
: 7| 5218 1.3004 GHz -38.18 4B pour F| 1296 S

7| 5210 4307850 MHz |1 74 dB pour Fj 432D

7| s21e 13004 GHz  |-474dB pous FI 1298

s 7| 511 13004 cH: 57248 pour Fi 1256 >

75
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O- Conclusion

&RQGHQV« GHV PHVXUHV REWHQXHP SXD

D &RQYHUVLRQ 5[ ¢ 0+]
JDLQ GH ¢ G% DYHF FDSRW IHUP« DEVRUEDQW
11 GH ¢ G%

E 3RXW ¢ *+] GH ¢ G%P WHIDIDWLW« QR

F (Q DFKHWDQW XQ /2 ') 13 RSRWHWW GH W%PWH SRXU 3

7THQLU FRPSWH GH O-«QRUPH GLYSHVYW)REHGHRFORDEFQWY LVEFNV LIV )(7V |
SUDWLTXHPHQW LQXWLOLVDEOHDEYHQFHWRMPHHHRHOLOWUH )
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Conclusion

&RQFHSWLRQ SDUIDLWHPHQW PD°$WU)L %8 DOYHIOH WDQGHP ) %9
GHY ILOWUHY LQWHUGILJILW «V EFIHHFQ BFR QWA &Y BRQADWILRIPQFBIL\D GLIILFLOH GH IDLUH PLEHX]
XQ FLUFXLW LPSUKRO®ROR @I FLDHPHQW PD°WULV «SRULDEDEWG PR X OONH W HFPEYHNVWG W XBRIXG XU HYV

ERXSOH 5] DWWHILQW GIH G% 1@« P RN \WEMDRM/ED XKUY CHHIREY A X W W HH Q@ XIRHIRY S
$sSU2V WUDQVIRUPDWLRQ GH VHV U®&HKWPHV®@PRNWDD Y XU/ D$P +PH DWWHLQ% OH FR SOH GH

ODLQWHQDQW SRXU O-20HBRARI@X SAMK@UHBWP S ODLUH ¢ O-DXWUH FR&WWLQVX H XOCH H IVF XWHXTX M \CWHP@R\Y M !
DWWHLJQDQW FHWWH YDOHXU QH VXIILW SDV

$XWUHV SUREO2PHV GUDVWLTXHV PDGAN WRWRQHRPSHWMRDQG«SHQGDQWYV
O0-«QRUPH GLVSHUVLRQ GHV FDUDFW ¥DIOMM DXMAL 'S B .SW SRR RIS D O@QLO B XWX UA0&O0& HWF

JDLQ 5) ¢ *+] GH O-DPSOL 5[ MVMRGW NREIMHXSODU ERSSRUW ¢ MEXSWOMRHQWDHJUHO® REWEIRQ XX ¢ H[D
*+] OXL DXUDLHQW DOO2JUHPH QWOSHUP LMWAHE LUBRY FKHY OG% GH FRQYHUVLRQ WRWDOH

$YDQW GH VH ODQFHU ¢ FRUSV SHUGXHGDI) W HFE /UBVR SIPEDWIRQRH® 00 DK WH- BM\HV FRQVMDR Q
GH OD P-PH IDORQ TX-DYHF XQ EDQDO DVUHPEPGPHIVEHONRW HVW WU2V

'RQF WRXW OH V«ULHX[ SRVVLEOH SU«FRNIMLIR G\ SDHRHG UMHE O HY+] WRIYW WRWDOHPHQW GLIT«UH
'-XQ H[HPSODLUH WHUPLQ« ¢ O-DXWXGW P MW MHUR SRL QWD 6 HP HQ WOXIM IKKBRWRSKIIBRQF HQFRUH ¢

~

$SU2Y PRQWDJIH WHYWY "& S RRALFHL || MD & BRRHENIDIDEHOUH $ DAR T X HOTX - XQ SRY VY «&IBY) B NV DHRHGHDIPX P GH P

'RQF VXU WRXW SURFKDLQ PRQWDUHK XQ MNG U D LGMDER GG \5 HIQW M * MWL YBIQ ¥ «PYLHFVUHP HQDS ® D B HL G kW
TXL IHUD JDJQHU SDU OD VXLWH EQW ¥FRRXXSBWEHN WRIPG X UHHY GYHWWIR X G X UM W X Q¥BMQMI KM 1 :RLU OH SDUTL
3DU FRQWUH P«ODQJHXU 00& HWY,%H SDWH«VROMQWY ¢ WULHU PDLV[LO-VHUDOKFEQG P-PH MXGL]

&RQVHLOV DGGLWLRQQHOV

(Q FDV G-RVFLOODWLRQ RX GHRQRBURQEW bR QQHFSHFW W GHHOXILR D QKHJIDWXODWHXU GH W

(Q FDV GH QRQ FRQYHUVLRQ 5[ WIRXWM W QU WWIDQALIRRQBHE& OD VRIXWVK YREZWHRB @ AR EULVIBWY 5) IURQW
/2 GH IDORQ WRWDOHPHQW V«SDU«H HW LOQG«SHQGDQWH

(QILQ VL WRXW HVW 2. LO UHVWEWW LMORIUN GHLBFEQUR O LB KH P B Q/\W KQWLR& AW F-HVW «JDO

$YHFP«POQD B XHYWNFHMPNKIWHPHQW VRXG«V HQ P-RANVGAHH S GIXW BXOD F B %XD
G«Mt «W« FRQVWDW «
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Précautions antistatiques ESD : a répéter et méditer !

6XUWRXW ¢ FDXVH GH O-H[WU-PH«QUDQLOXW ¢ DBV R@OQHW GSEWHUD P DWNFPIDXMIIDRQ B POULQ/O DR V@ D EBIN
XWLOLVHU XQ IHU ¢ VRXGHU DYHF WHMDIQ LR DELDLW MK R HIGYNY QAR QWRRMY G DP VQIWUSH V-LO QH O-HVW G
O-DFKDW

VL SRVVLEOH HQILOHU XQ EUDHHFOHW U6' VFRU ®RIQSR«WQ DWWALAM HH \F -PH S WAHHUNG K® P-PH WHU

-DPDLV «FULW GDQV OHV OLYUHV POHV \G-X\W R XWP $IRU MD/HRH TRADSEV LO IDLW IURLG
EDQOLVVH] WRXRRXBRRWHUIS)XOO RYHU FKDXG ¢ ILBVWHNYNPOD\OWOWK«WLTXHV RX PDLOOR
HQ HIITHW P-PH DYHF FHV SU«FDXWLRQYH @EUDEHGINW I 6G QWHVXXIIPUBHSDV

S5DSSHOH] YRXV HQ 3KIVLTXH GH VHFRERKLOGH FHRWHMFHDRYEBHA GH OB SHDX GH FKDW

'X WHPSV GH PRQ DFWLYLW« LO RHVOBIMMSHW UWHN 8B LQWPIS®DQ LQH DX D WH FWA/HS) WR ¥WY A DOADL WHRHK
GHV )(7VDYDQW OLYUDLVRQ FOLHQW DYHHF PRIXNX FK STHH RRPOROVLYQ W FOUOBLBRXWRMHYHQW RQ «WD
1RWUH VDOOH JULVH GH WHVW &W BILGH U %& Y¥HO KX @ HX R X PW @ PW « UBHV

$YHF OH FRXUDQW G-DLU SODF« MX\GMHQBXS®N Vi B W \& Y DSB W O\W HF UB MH } HVOH HSH R X D DD @ RALRQ BVLHSH U
SRODLUH ELHQ FKDXG MXVWH GHVVRXV PD EORXVH VS«FLILTXH

+« ELHQ PDOJU« XQ VRO «JDOHPHQ W VARRISDMWH\E OCHH ( &'U DAHVO FKAD (6 RERVIBGM FV) (7"

PHVXU«V XQLTXHPHQW HQ OHV SUHQB® W BYORKGIO FRHEWXOBD 8§ HVVSOD® LG\ ODIEPWQ WHD SNOE G HVY |
GDQV OHV EDUUHWWHV SODVWLTXHV DG ¥RNVEWSW L ED 6 \GHRG SIUDIE O WWWBFDLHLPHQNV] OH FRRSRWD Q\
DSU2V LPSODQWDWLRQ VRXGXUH G«ILQLW" ’

6XU TXH PRQ SDWURQ P-HQ DHQVXLWH m i\

sl alrap 48
ES{y = rrourkded) ©
$ SDUW TXHOTXHV U«DOLVDWHXUVOIR®DMERUPW Q B KMiiMidi) T . _ll'l'l rhul' |
20V HVW ORLQ GH SUHQGUH FHVRQWGLVSHQVYDEOHV St@EDp WIS ;rr' \&L / \
LRkl F |
(W SRXUWDQW LO IDXGUDLW V«ULHXVHPHQW vrnq UDWRFK]HU ' e

-3
-
"

Coround | = -“ -- E _;i||_:-|_|lI il
14 ¢ | prounid)
'HVVRXG D JH 7C/HWV)RFAIOZIHIN SSO?OWI/WTDOJ—;O@/HWM‘W G el Aoap S
G-DLU FKDXG SU«l«UHU LPS«UDWERKPAGRW OH IHUYRXGHU § ] ;
SDQQH 'HOOHU RX «TXLYDOHQW " . & Chair
SLQVL OH P«ODQJHXU VHUD U«bNBENBEOHW O-LQI/ILQL RX S - O — (grounded)

VHUD «JDOHPHQW SDUIDLW SRXU OD VXEVWLWXWLRQ GHV &06

Octobre 2017 - F5DQK Transverter 10 GHz F6BVA vers. 2d 8



Suggestions d’améelioration

ODLV TXtYeXH QH UHJDUGHQW TXH PRL EUH BN WH FBRR RHYRRRXWVGGH BUHVVHQWH]

$YHF /RQ /20+] 8A]'3/13)HKB OLHX HW SOBBW XX @ PX O WLSJORDLQWHQDQW TXHONKHHD SEHRWI KDV EHHOQ
VXEVWLWXHU G-HPEO«H OH ILODMUH G-HQWU«H /2 SDU XQ VWU
(W GDQV FH FDV TXHOOH HVW 9WHIPGLIWWX~RWEDQW K GRVVOWWH L*K]
/H ILOWUH ,) DXWRXU GH / U VKWHUBDUBDW WRBXWRAS[ 8+) GX FRPPOKN FHHHVAHIOBDRWKPKHQW FDSD
(Q YXH GH JUDWWHU HQFRUH XQ SHOWH WDE®D & M SFSROXPHIQWALIRIQU B[ VXL VLI TXKEVWLWXBY XRIIQFH O]
SRWHQWLRPaWUH 5 SDU XQ VWUDS
FHOD «YLWHUD DXVVL GH VH SRVHU VR VXMW XRVVUGIN STEKFHW MWMHRRH RW OHV SRWDUGV GH U2JOI
HW VXSSULPHUD XQ U2JODJH VXS HUODX ORYIVLG B HXD\W X RWHPOIWWR XLQDO 5]
SDU FRQWUH JDUGHU DEVROXPHR@W 7 OH SRWDUG G-LQMHFW

(VSDFH FLUFXLW LPSULP« YHUV BFRXNEBHIQIOKH SPSNDBODMILFRX #H  BDE G X AMURFONM Ve HD BWRKHGL[LW VLF
¢ PPOH FRXSOH JDLQ EUXLW GLPLQXHWAQI2UHRGPQWXUDLK[HPSIO®WLUH PHV XU «
¢ PPOH FRXSOH JDLQ EUXLW DXJPHQWH NLUWYPEPRHMXIKXSIM HREW QXHJHABVMRLQ G H \GWKRFRXGHFHHU OH F
ILFKHVY 60$ VRXGDEOHV ¢ HPEDVH FDUU«H
MH VXSSXWH GVLP GH OLFKHO RQW «W« HITHFWX«HV HEH mLEQRV WILIHHX UG P OH\
GX FRXS DYHF PP HOQWUH &, HW PRXN XU RXH @ Q W MMXVHXH DXDGKIY VR XVYGH VW -BDEVRRRJEDQW GHVI

3ODTXH V«SDUDWULFH HQWUH SDURWILHVXWHRY WO B WIRH QB ;SRXXU OHV SHUIRUPDQFHYV HQ 5]
PDLVY SRXU HQ DVVXUHU XQH HIILFDMHMPHQRDOIIPRNMGHO MXUNWRBEWR OH SODQ GH PDVVH GL
1% OHV WUDQVYHUWHUV '% 17 RX , 20XRPHAEQ PRFIXRUWMIMI GEHWRED QGH VDEF«BF VIR B R QQHV PIXHMDRF R O

12 GLUHFW o+] 3/7/ ") 13 DX FDV RXWDODRH G GFLGHFH HPHQW OH P«ODQJHXU GH FHWWH IDOR
O-HQVHPEOH ILOWUH LQWHUOGRIUWkKQ@XWEGHHRD IG\H 3 HX@W« DH Q /XG9O HIP[HHQWO B LFRHEWD 13 FERWD S DOL W -
MXVWH HQWUH PXOWL [ HW ILOWUH

FHWWH IDORQ GH SURF«GHU

«FRQRPLVH G-HPEO«H OHV )(7VGH OB UDSRHU/I2ZTXHAHRPSRVDQWYV
SHUPHW DORUV G-DSSU«KHQGHU W(&J_L\DWHFP&RJNWBHHWHH(WDQQFG@JUWDQW G-XQ /2
O-RS«UDWLRQ HVW HIITHFWX«H SRW @A NWARFNDQDL A DWHRQPHEH ~ ' . .~~~ VEULTXHV

1,6W 7

1% HQ WHFKQRORJLH OLFURVWOHSY SHUWHY &
OLJQH XQ FKDQJHPHQW GH \GLHIHFFWRID SOXW] W
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- Annhexe :

7UL VWDWLTXH LQLWLDO HQ '& PD-PWMLIY GHIXIVRP SR YD/QR\L
"%RRVWEOHHHUWDLQV WUDQVYHUWHUV PRXV HQ 5]

+DQGOHU ¢ )HWWN'S H BHY

12 311") 13 G«WDLOV FRPSO«PHQWDILWHW

JLOWUKHY LQWHUGLILW«V P HEMEHWCRIP GHRNLBRIN@HEHD HY HW S
"LiIN«UHQFHY HQWWUH IILOWUMHQWHUGLJILW« HW ILOWUH FORF
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Fets GaAs : leres constatations et prétri a I'Ohmmetre

SYDOW WRXW P-PH VL MH PH U«SIWHD VP DE -RRGWVSHQN MIDFD S U« FEXNVEL RRXGH PLVH ¢
DX PRPHQW GH OD PLVH HQ SODFH QW LOFIWLLY M /GRP BIRIXWGPRPERD Q JHX U

$ O-DWWHQWLRQ GH WRXV OHV QRXWHDX[ UDGLRDPDWHXUV LQW«UHVV«

$SU2V FoEODJH LO VHUD SUDWLTXKOHKQWFWLSRYYHEBEW 1 REWGLDW HWI REW S\CRVDHYHPRIG MQ W L

GLII«UHQWHYV G-XQ H[HPSODLUH WHUPLQ« ¢ O-DXWUH

(Q *UDSSUR[LPDWLRQ JUBXVRPRORH GOLYJ¥Y HQ EDUUHWWH S O® &ML TXHH EHRQIK SU-DUDLLFHCHP H Q V
SL2FHV SDU WUDQVYHUWHU

'RQF OD WHEXWRMH ¢ IDLUH LPS«UDWLYHPHQW WH UB \GH FWQ WHM GHU O HWWW HQSXRY GH UHOHYHU

JULOOH HW GUDLQ VXU FKDFXQ GHV 1)QAWLY$NV DYPDDW G/RKIIG K Fil GWDGH OBX PHQYGHL WIRX W XU

| Tviers 10cHz BVA : Résistances drain/source |
UMD QLSH HQ '& G«YHUPLQDJH ¢ O-2RBR WUH ¢ $
VRXGXUH G«ILQLWLYH B

(Q O-DEVHQFH GH +DQGOHU HW @MHW UQHL )Y ZWLO OHIQE UR L
HW QH VRXGHU TX-XQH VHXOH SDWG&®IH SR QLEX -

SHUPHW GH O-LPPRELOLVHU HQ FDOW SHUEWREQVYRH VD GHVVRXGX _‘_s:._r {7
LPP«GLDWH “’ I .
9«ULILHU DYHF SRLQWHY GH WHVW RKD UXNLYWDQFH GU L“Q VIEXUF&‘*G i FEAS L
62 .o
6-DVVXUHU_TXGV b“ =
5«MHEWHU G-RIILEH WRXV FHX[ HQ GHKRUV GH FHWWH IRXUYFKHWWH—""""'
i & I
— G B
*PHPDQLSH HQ 5) XQH IRLV VRXG« MW SRWPDUQ\s) P’D“‘[ WURX 7,9 (i__,isgl_,_—
JULOOH V-DVVXUHU TXH 9 9G 9 ' i &3 96\,
6L O-RQ WURXYH 9GV DX] HQYLURQV}(GI—H\BWR“—F(RZXV—LQQDILL@}TXH o_ z %%
3RXU V-HQ DVVXUHU DOLPHQWHU O OLP H <MW d H I HXHXHO YIDYUHLID BQ Hi e
6L OH JDLQ PRQWH HQ VH WDVVDQAMV DO RUD $BW DWVWBHPLQWY VRXYV 9 HW ljff) lEE A
IDXGUD OH IDLUH G«ELWHU G-DQXQWHM ,QRUPDOHPHQW REWH £a ’{;—f 22 15

.0 IDXGUD GLPLQXHU HQVXLWH VD U«\HW W B QWH) UM @ HUR/TXH D X OOV i
REWHQX VRXV 9 =i
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Fets GaAs en Rx : modifes de certaines résistances drain

*PHPDQLSH VXU WUDQVYHUWHUV ¢ JORRVOWD FRQBHQ \B{RID BRMDMXVWHRHGW /d

$lV U«V

6XU OHV WUDQYYRUWHBNQXYHUVLRQ B[%OUWHR/'S RRLVWDQFHWGIBWDD Q7 G H X /1 Htdsijdurg/ - W H
alimentésen Rxsous +5S\ R QW DORUV «W« G«ILQLWLYHBHQW WBRFEBUFRxHY SDU GHV
$suUav OHV PHVXUHY GH FRQYHUVLRQ 5[ ILRRDOHYV BBYNKV KW «& FRUQWHMSRYBDQWHYV

*DLQ 11 LQLWI PO ([HPSODLUHV ¢ JO *DLQ 11 ILQDO
FRXYHUFOH /1% IURQW HQG 5BGUDLQ HW FRY FRXYHUFOH DE
5BGUDLQ PHVXUHV GH 9JV HW GUDLQ U«VXOWDQ 5BGUDLQ
VMJIIQ )
16.4/1.12 dB F4LLkC | S0 16.7/1.2dB /
VJ_I_ﬁy ol 10.5/1.2 dB /
UL, i
s : i va \
11.1/1.85)dB | ™ e T El} FeALLS { 18R / 15.2/1.35) dB
KT pip T IS & -
e eyl by A
.. ’ e R it e s _.-——-——-——-._..—.____,-_,.--""'_""_“
=0 e 4o —
15.0/0.95) dE \ e 'a.'i T } FASEF éza;; _{{ 16.0/1.07) dB
i o o [ ZE4
SRR, S s < { . /"%}' ia
M - =]
e sy FeELY ’( 327t \
13.1/1.33)dB | | w12 -dugpe a3 X% 16.4/1.1) dB
' gy 0% -
FUE . LA e B — i ———
o {
P - \ F\‘ -‘/___, ,. -3{-,? l
16.1/1.7) dB {" i R e 15.7/1.3) dB
agrot e % ) — bsy
i' =3Bl e
e ek e 2 ot
l_l’. &:b J FOELy A [ o i
15.8/1.4) dB \ T v/, | 18.5/1.2) dB
T e ol T 2k
Pty 45'
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,OQXWLOH GH UHSUHQGUH HQVXLWH
SRWDUGYV JULOOH /1$ GH PHLOOHXL
JDLQ EUXLW FDU LOV RQW G«M¢ «W
LQLWLDOHPHQW
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30

lo - Drain Current - mA

Transverter 10 GHz F6BVA vers. 2d

82



FETs défectueux : couvercle seulement collé a I'Araldite!

1% DX PRPHQW GH OD VXEVWLWXWLRHEY IHMXNVEBRXEOHGKIHEWRBOG PDLV MXUJLWHE XMW FW XH.
JUDQGH GH YRLU OD IDFLOLW« GHOX¥RERA O M JH[ KBIXS OAYHWYFIOW BH S/BHQWJER QI LJIPWKH

SDU '/ ,$(

8Q H[DPHQ UDSLGH ¢ OD ELQR U«Y2QOHPKIQWH FERY¥ HUC ©%$U B OW LWHBK- W XRQLH X [G-XQH Y«
F«UDPLTXH F«UDPLTXH

83
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lllustration des composants actifs encore défectugapres montage

7JUDQVYHUWHU '/ ,$H[MROOWRMYW WHUPLQ« FRPSRUWDLW G«M¢ )(7V VXVSLFLHX]
3XLV VWW D QAMNHUWHWW PR § VWP RWQ WWVP D LQMW QRP 8 WHRS RWIDVOL 8 B FHREE RYRIQAR X Y HFW X H X[ LQLW

JHWV *D$V PDLV «JDOHPHQW
P<ODQJHXU

U«IJXODWHXUV /3 «JDOHPHQ®W: UHP®MDIW-« |
SRPSH Q«JDWLYH ,&/ /3 ¢ 9 "“UHRXUQ«H GHB & -

o ¢ «kFKDQJHU LPS«UDWL PHQW S
TMDEMWYFHRMVHL) & . & o] PRG2OHV  9°*BHROD Q«H

HU )HW /1$ +6 |
Y(7 PXOWL [ +6 |
P«<ODQJHXU +6 N R ‘
TAUDEMHHIMMBW) (/< Q = o |
JHWV QRQ FRPSWDELOLV«V FDU D\DQW @B UYH )

TADEMIHHIMW) (/< Q
YHWV *D$V FKD°QKESWLWXWLRQ SDU QHXIV GRQGW DL Q/ RXQULPMLIDQ WARHIQWL HH G)H7E/DUHDHWWH SO D V\
SRPSH ,&/ +6 DFHQG VHXO LPSRVVLEOH ¢

TALDEWYIHIMVRULD SUL\Q G« YHUPLQDJH '& LQLWLD(
SRPSH ,&/ +6 JURV EUXLW DGGL®LRQQHO GH { 1% U«JXODWHXUV 9 /3
LOV GRLYHQW LPS«UDWLYHPHQ28%RHSRUWHU

7TUUIDEMNNYHEIWWMBDIY 6/ )GX T HUP GRDHBIH P& QIW'ISDDQ LW LD O
RXEOL GX FRD[GH OLDLVRQ ,) PDLVY O-HUUHXU HVW KXPDLQH

7AUDENNHEMWWBHRY 23/ .GXY VP CQ D BIK P& QIWISDDQLWLD O

ULHQ PDLV JDLQ 5) GHV )(7V*D$V GXX/INGN[W 2P HPHQWPR GRQF LQVXIILVDQW
VXEVWLWXWLRQ GHV U@&KREWHDAWN GWBM DILQ GHREWHQLWPRQWHU OH JDLQ 5)
GX FRXS P-PH UHP2GH VXU FHUWDL QM DVED® VMHMDWHIW \X QU T KHPHIQWYVFEH X[ O ¢

$ W W H Q@V-HR[QV U -P-+HB PANEYETRIR. WRDKTDWYLL SHCOLL AFIDWVHHXKUW
8QH VLPSOH FRPPXWDWLRQ RQ RIUSGYHXNW VBEIPUMI[W OUH BXW UXLUH
(JDOHPHQW XQH VLPSOH G«FRQQHFW L RI® FSRIRYMHEODIOEY G% ¥XRNVZHHIHU VXI
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Composants actifs : tri statique initial obligatoire

'DQV O-LQGXVWULH DYDQW VRXG X UHNG kV L\DR @MW Y\H V O/ ¥ DAR PBRN/DHQWY DU « P 1§ VXAUXIVGHQG'E. HW P
GLVSRVLWLIVDGQGER¥DMNM DO WHVW VREMRWUHL@MWHHVS«FLILTXHPHQW «WXGL«H SRXU FKDFXQ G
([HPSOH SRXU XQ )(7 *D$V KDQGOHBWIS«FYHF ¥R XQYRQ EHHIVWHRWRXU« GH OQRQHI LIARQW HW D

,O HVW DEVROXPHQW FHUWDLQ TWHWGH ORDRKIDERHDEQE8H OHV WUDQVYHUWMHMNUIWBYDQW PLVH +
VLQRQ LO HVW WRWDOHPHQW LPSRRGDEWL.EGREWHQEYW GH IDMRX UHG% ¢ *+]

'DQV OH PLOLHX SURIHVVLRQQHIOVRQ BWDLWH WK DLE WWXXGIN G- XWLIR/

20 KDELOODLW HQVXLWH O-LEW <GURHYXXUHQY IHRQ YWURK® GX ER°WL

$SUaV PRQWDJH VXU OH FLUFXLW [SRISWIHPK 'R GHAV Y50 WOHT YLRSXWGHV W POR WM. JLEHV XU XQH SHWLW!
(Q YRLFL TXHOTXHV H[HPSOHYV

7H[WRRO DYHF FRXYHUFOH
SRXU HVVDLV PDQXHOV
6DQV FRXYHUFOH FULPS PRGH $YHF FRXYHUFOH UDEDWWDEOH HW SLV
PDQXHO RX DXWRPDWLTXH
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Fets GaAs : handler manuel Supergegé sur le Bench

- o - — [l

oy

3HWLWH PRGLILFDWLRQ UDMR XWh HFHRDQU B QMY GeHH Q % D\S Sijugk B D QBN TR S

8Q DSSDUHLO FODVVLTXH ¢ DLIXLQGKNY TPRQQ R®G WD AL*QM U € LO MRUEPT XiH

i -I'ﬁ’
(]

+DQGOHU P

SURMHW G-DUWLFOH GDQV XQH
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Handler manuel "Supergegeé : lers essais DC puis RF

&H PRG20H ¢ SLQFH PDQXHOOH U« MHWIPLY SOMHE«JIX(T q/€ LD & S
GRQQHU OHV U«VXOWDWV VXLYDQWYV

THVWYV '& YRLU SDJH SU«F«GHQWH
9DULDWLRQ PRQRWRQH GH 8SBGUWDIRIHMOBGUDLQ IRQFWLRQ
9«ULILFDWLRQ GX SLQFHPHQWQWRWW OR QH Gl H FOM B @H TUSHPAW UK G DO\

7HVWV 5) H[HPSOH GH ¢  *+]
&RXUEHV REWHQXHV GDQV OHV FAROQMLMIRQ @ H G UBRGWHRBSMHUP H W
OH JDLQ PD[LPDO SRXU FKDTXH )H{7SRA\QH. & HXIOM« HGH XUFUDO IJH '&
ODLV OHV FLUFXLWV JULOOHUBWVG SDNQGOI-WWXQBW SHOXIFFRH 0
QH SHXW GRQF SDV -WUH DWW BVYWQ R'$« URBGWIRMHHQ EDQGH S

ME3Z2584c sur Handler FSELY
a8 s2a 826 S21c

| Double slug line tuner I

Start: 3.0000 GHz Stop: 13.0000 GHz
25022016 15:05:53 BTSTA
Wkr | Trace K-bixis Valug Notes
Y5218 57500 GHz 5,35 4B Fetl Vo -0.43V WVd =11V
2 5218 103750 GHz TAT B Fetl Vo -0.43V Wd =11V 05+ PD [ LPXP
= 8210 10,3750 GHz 7.01 dB Fet2 Vg -0:37V Vd +1.2W
<521 10.3750 GHz .83 dB Fet3 Vo -0.86V Vd +0.8V DYDLODEOH JDL Q

Octobre 2017 - F5DQK Transverter 10 GHz F6BVA vers. 2d 87



Melangeur HMC220 : handler RF manuel

'"HYDQW OHV «QRUPHV GLVSDULW«V GHUFRQOHDXWRQ} 55 B PP H [FHPS SRKG«BHE «) GN SDRF ¢OHD «\
XQ G«YHUPLQDJH 5) LQLWLDO QR @ RBQIEWWLFRQW IS H OYWFLHT XGIPOIQ WHMHOOHY G-XWLOLVDWLRQ
8QH SODWLQH GH WHVW LQLW LD OHRH-@®W TXHW XI$-SRXWD BRIV RM/ « WUDQVIRUP«H GDQV FH EXW
/D SLVWH GHVWLQ«H ¢ OD VRUWLB[H QRQVDDIMR BU\VS GRPIGR H KRG WY LSWHHNVGE WF ROCS B HD X ROFWD\D IS
ORQJXHXU DVVXUH DORUV OD OLDLVRQ YHUV OD 60% $'2&

'"HX[UDLOMO ¢ VHFWLRQ FDUU«H SHUPHWW HQYW FGKQH SVQIFH @l PRIODQH H X

8QH EXW«H GH ILQ GH FRXUVH D «JDOHPHQW «W« LQVWDOO«H

(QILQ "QUFH ¢ ®SHQPHW DORUV O-LPPRELOLVDWILRQWGX)P«ODQJHXU GXUDQW OH
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Melangeur HMC220 : lers essais de conversion RF

&RPPH MH QH GLVSRVH SDV GH
WUDYDLOOHU HQYLURQ

WLURHBWQ\RUW DIQW FKDHX Q L HYSTHFRQF HDKD G RUHV GR QM UR L Q W
/2 VZHHSHU +3

*+] HQ GH\QWRXV DYHF OH PDW«ULHO VXLYD
WLURLU +3 D 0+] !

*+]

YPD] *+] LOQMHFWLRQ YDULDEOH G% SDU G%
5) VZHHSHU +3 WLURLU + D
) *+*] LQMHFWLRQ ¢ SXLV G%P
') 0+]

HQ YXH GH VH UDSSURFKHULRXWIDDOP&H GR FKKRLXHQFH ),

SHUWHYV 5) PHVXU«HV VXU SLaFHV GH SURYHQDQFH 87 6RXUFH

3HUWHY 5) GX KDQGOHU VHXO H IHMF WK WM HH B/)UBI Y HE WKW« B D' B U BD/% H @ WEW LR QVF D §IUM H 8 LsH

G% ¢ * 4]
'RQF OD SLVWH LPSULP«H 5) VHXOW QHDSHNG TXHHQYDRQYRRHU G H\«F KA W 0 XIRQE DXHEBWOD S KRWR
1«DQPRLQVSAUWWIGH G% UHVWH HQFRVBHVYUEGHIGIBRI Q«H GH OD VSHF

Ivfiruds ron masusalile)
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Melangeur HMC220 : comparaison Mouser / UT-Source

'DQV OD FRQWLQXDWLRQ QRUPDOH LO D «W« WHVW«
P«ODQJHXUV RULJLQH ORXVHU

P«ODQJHXUV RULJLQH 87 6RXUFMHBPLYIMQILWLDOHPHQW mG«

5) *+] 3BFRUULJ«H G%P
/2 *+] 3BYDULDEOH

0+] G«JURVVLVVDJH LQLWLDO VXU O-DQDOMVARQ | GHPORARIPEW BRIZBEPBYWHKHV+3 D

Mélangeurs | P_LO opti | Perte opti Mélangeurs | P_LO opti | Perte opti
Mouser (dBm) (]} UT-Source (dBm) ((e]2)}

+9.4 -7.6 1 +8.4 -9.6
2 +8.4 -7.8 2 +8.4 -8.8
3 +9.4 -1.4 3 +7.4 -8.4
4 +9.4 748 4 +10.4 -8.€
FRQILUPDWLRQ GH OD VSHF . 'RQF SHUWH VXSSO«PHQWDLUH VYW «PDWLTXH GH ¢

DL EOQH GLLWSHWWILRQ HHQW/WHH 'RQF GLVSHUVLRQ GH SHUWHV GH FRQYHUVLRQ SOXV JUDQC

1%
BHUWH GH FRQYHUVLRQ RSWLPDGOSXL\REMNWHMHX R SWVXI=RDXOHH GFHLQMHH FW LR Q /2
HQ FROWLQXDQW G-DXJPHQWHU OAL@XHVVDQFH OH JDLQ DORUV GL
+DQGOHU LQLWLDOHPHQW GLPHQ®HRRKH] 8RB KHHFWRX&MIQP HKXIY ORXVHU IXW LPSRVVLEOH ¢ G
GRQF LO D IDOOX «FDUWHU TXHONVAAUIHBRXOHKWD ¢CCHRXGHDLDYDI®W GH O-H[WUDLUH
8QH PHVXUH GHV ODUJHXUV UHVSHFWLYHY DX SLHG ¢ FRXOLVVH GRQQH
ORXVHU PP
87 6RXUFH PP

(IWHQVLRQ GHV PHVXUHV VXU XQ SOXW JUDQE QP EWHFRHMWHPBSOWLYHGH EDUUHWWHYV
G-RULJLQH ORXVHU RX 56 &RPSRVDQWYV G UWH RSWLPLV«H

HI[HPSODLUHYV G-RULJLQH G-87 6%UHFW HH[PRUWYV SHUWH !| G%
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LO/4 PLL DFONP multifréquence et fréguences RF possibles

,O VaDJLW GH YLVHU OHV
0+] EDQGH HXURS«HQQ| DQGH ), YLV«H 0+]
0+] JU«TXHQFH SULYLO4JL«H 0+]

0+] VDWHOOLWH 4DWDUOUT (V

Octobre 2017 - F5DQK
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LO/4 RF Bande
(MHz) (MHz)

2483.5 10366 ?

2484 10368 Eur

2504 10448 ?

2504t 1045( TVA + Espagn
2514.25 10489 Satellite Qatari

e e

: Freg. | Polasgstos Cordral Trnsagender
Tt fand | Freg (M) | Sasdeadth
Upink | #0end | RGP 2300175
M | Oownilak [woet [tve | toumsers | 0N
g | Uplnk | ¥4ont | RWHCP | 38058
W | Downins | sbend | WP 10495 e
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Dimensions du filtre interdigité 3 étages LO

Matériau RO4003
r =3.55

Octobre 2017 - F5SDQK Transverter 10 GHz F6BVA vers. 2d
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3 étages LO rétrosimulation fittant au plus prés les dimensiongéelles
= _ . — -

Advanced Help

Zmatch  Bats  Lieentz  Options Window Par=

General Requiremerits

i i - . . . 1= e e
)| Band Pazs Requiremerits Mlnlrnmﬂ Segments

Minimum Stubs

Shunt Stub Resonators
2000 MHz

| Fass Band Frequnecy
Paszz Band \Width
Stop Band 'Width

Pazz Band Attenuation

! Stop Band Attenustion Shunt Stub Resonators, Equal Width

Hairpin Resonators
Interdigital
Interdigital, Wide Band
| Comblins

| Minirmurn b/idth
| b aarncim Wwidth

Mizrostrip Fitter
Er=3.:550

50.002 Dielectric Height = 510.0 um
Conductor Thickness = 10.00 um
4828 mm 4 528 mm 4 588 mm L2829 mm
Wid = 800.0 um Wid=800.0 um  Wid=800.0um  Wid=800:0 um -
Gap=230.0 um Gap=T750.0um  Gap=7EC0um  Gap=230.0u 500042
Zoo=51581£2 Zop =154 7241 Zoo=5647212 Zoo=51811%
Zog=580.48 0 Zoe=T890% Zoe=78.5908 Zoe =30.460
©0=383.17 D=n Bo=-7217Den  Bo=-24170eg ©o=8317Deg
B = 2085 Dan B2 =200 0Deg  B©e=235010sc B =0065Deg
Fri &pr 80527 2016
- |
= 3rd Order Band Pass Butterworth

Center Frequenicy = 9.700 GHz Coupled Fgsonator Parameters

Pass Band Width = 1000 GHz [B083 ZFouiv
[rdductar

Recale | Impedance

Substrat : RO4003
sans couvercle

Microstrig Fiter

Er=3.550

Dielectric Height = 510.0 um
Conductor Thickness = 10.00 um

= S570mm —
Total Width: 18,48 mm
Total Height: 5274 mm

| Cloze

Transverter 10 GHz F6BVA vers. 2d
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Dimensions du filtre interdigité 4 etages commun TRX

Matériau RO4003
r =3.55
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Dimensions du filtre interdigité 4 étages Tx

"OoLuumbb« UDSSRUW DX ILOWUH SU«F«GHQW
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4 étages TRX rétrosimulation fittant au plus prés les dimensionséelles

Fitew Zmatch Data  Lieepse Options Window  Parte  Advanesd  Help

eneral Requiements. | Band Pass Requiements: Yalue

ass Bard Attenuation |3mo dB | Pass Band Frequnecy | 10.370 GHz | it St ektiatars
top Band Attenuation ‘40de | Pazs Band width 500 MHz unt Stub Resonators; Equal Width
| Impedancs 50 Ohms | Stop Band Wwidth | 2000 MHz aralel Eo Talned
i Mirimurn afidthe l‘IEDD um I . Dasired Mide - airpin Resanators
;1'.8 ! ES:E:E:, Wide Band
_180 1m

1.5 mm

Mecrostrp Filtsr

Er= 3,589
50000 Cieleatne Height = 510,53 um

Condeotor Thicknass =1

Sl ' 135 GH: |
- g - E v B12/521 e | 511/52
4151 mm

4.282 mm 4058 ' mm 4057 mm 4. 111 mm ~ . -
Distributed Filter S Parameters

Wid=1.50mm Wa=150mm Wd=150mm Wg=1520mm Wid=1530mm {\-‘:
Gap=180um Gsp % 00

200 men;, Gap=133mm Gsp=1300 mm Gap= 1900 4ym
Zoo=400E0" Zoo=40.130Q. Zoo=4E 0 Zoo=3010Q
Zoe=H41E40  Foe=434T0 Zoe=d43Q Tos=48EEQ
Bo=53300s3 Bo=332Deg Bo ; Bo=8122 Deg
B==37310sc O==5720Dsp ©O==57330s; B==5314D=g

HetList] . e " J‘E" |
Restore} v | Lpenit iy I [Otheclnte:

= 4th Order Band Pass Butterworth

Center Fraguency = 10.27 GHz Coupled Resonator Patameters

Pass Band Width = 500.0 MHz [ HEav i
Inductor b
Microstrip Fiter Recale | Impedance 3 i _ .
Ereass0 LA = - Substrat : RO4003
Diglectric Height = 510.0 um m |
Conductor Thickness = 10.00 um Totol Heignt 1332 mm : sans couvercle

]

Mse

[ ]
[

o Frequency (Hz)

Thu&pr 7191122018
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Precision de gravure

Pl i T FTTTTTFF,

/IHV WRO«UDQFHV GLPHQVLRQQHIO\GHVR>W (EEHQFXQXW LPOIDVYWLTXHY TXH BHUVIOTHKMH DS SOL
(Q SUDWLTXH XQH JUDYXUH ILQDO¥H«HV WRW ®XWRXUVDWRIHW VRXV JUD

'DQV OHV FDV OD YUDLH YDOHXUT&H FOHIQUN B WP )GH« B LJQHVWK&ERQF MDPDLYV OD ERQQH

4XDQG OHV OLJQHV HW VXUWRXW S WS X REMQ &/ DIVXIHX/Q # H® B RQUAWD Q FH

ODLVY DYHF XQ JDS WuUu?2V IDLEOH PNBEURBXCGWKREHGH OO VILRAAPWLRQ G-RULJLQH GHYLHQW «
'RQF SOXV OH JDS HQWUH OLJQW\O S DQIIDXXGIADAH SDLWPR YIXWMH SSHX O D WIXRIXR B W RRY GUBYXUIHQBIO W

JLOWUH LQWHUGLJLW« /2 FR JH YHUV O-H[W« JLOWUH LQWHUGLJLW« 75[ RX 7] RXSODJ

0-PH ODUJH]
.~ VRXV JUDYX

[
.
S T
L
1

'DQV FHV FDV FRQFUHWY OD P-PH ODNXYBHHXORMWN VRIXV JOBYXEGHXQ@HPYRQOHXU GLIIl«UHQWH
6 XU I1Q D EBEEWNERWRLWHT DYHF XQ JDS GHV QGIHQ FOI XOKKQ FGHXVIHO W DI® R VWERLHQ SOXV IRUWH

'RQF OH VXUFRXSODJH U«VXOWDQW W«DX UUDHKN QFIRWIHP S\U M M M RAHN FSHRUNOHD W& WOHG H DHRWY 1R % B HG 8 DI R IURR-Y
IU«TXHQFH FHQWUDOH GX ILOWUH LQLWLDOHPHQW VLPXO«
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Filtre interdigite et filtre cloche a 10 GHz : bréve comparaison

Interdigité 3 Interdigité Filtre SYA\Y
cells 4 cells cloche filter

2X HQFRUH OH IRVV« HQW

Reglage Aucun Aucun Manuel Aucun

e VLPXODWLRQ RULJLQHOOH F
Pertes simulées a 2.3 GHz (dB) l1a4 2a5 NA
Pertes constatées a 2.3 GHz 6.5a11 NA la4 3-4dB
Pertes constatées & 9.8 GHz 8al5 NA 15a5 F<28ou 5 39xw TW '52

5GHz ?

Pertes constatées a 10.4 GHz (dB) NA 15a22 15a5 ?27?
Ondulation finale constatée (dB) 7410 5a7 NA
Bande passante Par simu Par simu étroite

(Q EUHI_OH ILOWD A QIOWWREVIDWY U2JODJIHV «¥34RE LIFQWUOH FORAKH LBBLWY WG X¥H O®HW VXSSO«PHQWDLUH G
&HWWH SHUWH GRLW DORUV -VRWHVFIORLSHGX JH$SPQ WO VBID XM G XGBYHR Q! FOR

VXUWRXW HQ *+] DYHF XQ /1$ GMWDSIRYLERHOHVXYU78H PDUFK« R @W PAVOKHXUIMXTVHPH RWH GMY -PHP HQW C
'LPHQVLRQV SOXV LPSRUWDQWHYRFXH FRIIOH P «®-QRR LIQOMLUH @ WH XU HVL ¥ FIHD @ HXL & B O Q W

3DU FRQWUH RQ SHXW VLPXOHW VOWIDVHIORY &H\EBQEE WSHDW FULWaUHV

ODLV FRQWUDLUHPHQW ¢ XQH @GRXODI RRQUWKX A WIDTXMH ®-XRVERQ@QGIHSVD \E DW & & HS DWVHADWM/ KQRUPH HW X
HVW GLIILFLOH ¢ REWHQLU

Treraener TvA MRies Plerdights seufE e DoRker mork2
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E T = 5 - — = 3
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f | = I 4 - \
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Simulation électromagneétique et réalite : les differenteétapes

&RPPH WU2V WURS VRXYHQW HQWHK G X KR VWJaB/MNYDAD/&D BGH PBSHR UDMUH XQH VLPXODWL
&HFL QH UHVWH YDODEOH TX-HQ VIBDWRRQ MMXWRUXDXHVGR X QH LNAWOEH ¢ X0 OtX ERVDWU IDGW DIO
ODLVY HOQWUH VLPXODWLRQ WK«RUIHNMXB +XW $HWWUWHN WXxB GOH NV XERQEBSWHN W B WILG VWIUID @

(W V-DSSX\HU VXU XQH VHXOH HW X QMT %H W ISFOXXO/D KMOL\RIQU GHXWH VRXYH

/D VHXOH IDORQ GH SURF«GHU FRQWLR/W PIDIMOLARRWDW ¢V RERHWULS BV DS*SDAIGINV HRGHE DB GOSN Y SDU

HITHFWXDQW VXFFHVVLYHPHQW

8QHYURXSH GH VLP XODWHIRIQUF X XWYILLPG YKBLF BB HF PHVXUH FRPSO2WH GH WRXWHV VHV FDUDFW

GLPHQVLRQV JDSV SHUWHV RQGX6DRWUDQHBEDR Uk BONYPIYWH HW

3XLVHJURXSH GH VLPXODWLRQV WRXW H®GH\RQVHGBYLIMR X PI/SG U P MQ Y HPGRAOLPIX O H DXWDQW

IRLV TXH Q«FHVVDLUH HQ YLVDQW X QWX &R YOUXE B OXH SHBW I6 IV IOPDX G RM WHHH U«HOOH GH OD SHUWH
GDQV W HPSV QH MRXHU XQLTXHPHQOW VXU OD YDOHXU GH WDQJHQWH

$YHF FHWWH Y DO H XHQGLH) WX QU HIMMMAHJIURMS K@ H VLPXODWLRQV GRLW AROWHNPHBW RRHQYHUWH

LPSRUWDQWH ODLVVHU FHWWHHRL®XAELPG R H/ IORHX/0 Q RHMNKHIO ® ¢W HBIBFLED V WRHQW« B 8§ M/ MWPKIQRHM. T X H U

GHYUDLW GLPLQXHU GH SUHVTXH CGOHBRXUW SOWVHW G-RYYUDWQRQ H\Q

(Q FDV GH JDS PLQLPDO WU?2V IDLEOM LHFKDRIRVHI) & QRM ULFAH WRQH O D UNIHAPUR PVQ HRADWR YGM HQ ¢
FRQVHUYDQW WRXWHV OHV DXWUHV GLRBQWH RQRXQRHRNO® HPOIRW G/H PX.EXHWDWLRQV

&HFL DILQ GH PLQLPLVHU DX PD[LMX®-QQ«YRWBDH QB 'DXH @KHVE XV IV DYUQMWILTOHD B Y H 16 X)X IDSC
WURS IDLEOH

/H*PHEFLUFXLW LPSULP« U«VXOWDQW G YWDV IWP RO RWY RQVWW HUGLIW. PH WX FRPPRIXTXUDVDORUV -W
G«ILQLWLI

BHXOV FHV JURXSHV VXFFHVVLIV GH VLPRQGMLRD (SKQRHNWE QW PORIILEBWLRQ GHVY SHUWHV GH
'DQV O-LQGXVWULH LO Q-HVW SBIVFRPSB2GHHHEFEMREM XGHWWH «W X

&HWWH DSSURFKH SDU G«GXFWLRQ VXFAMWVQDH HHUWPRY BOX K B @ «IWDH X¥BIRIUP M X IS FKBIHWRHMQ L © L WHLD G
OL«HV ¢ FHV ILOWUHV VXU VXEVWUDW

(OOH DP«OLRUHUD GH VXLWH OD YPOKXL GXQPGH FRP PHYVRRQX5[ SRVVLROUH WRRRRXRDQDREKMVLE SR
FKURQRSKDJHV
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- Addendum :

5$33(/6 VS«FLDOHPHQW G«GL«V DXDDAQHKXILTXHNGGHWD WRIW LG
7UDQVYHUWHU  *+]

ORGLILFDWLRQV SRXU FRPSDWLELOLW« ¢ OD '% 17

(Q 5[ 6 PAWUH EUXLW PXVHO« W & RMDUGRIWCLOWWDONWY HUWHU WRWDOH|
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FT-817nd mods with +12V in coax while tXing

FT-817nd mod for DC addition in coax while Txing (u  pper side)

o L

' A . BNC socket

f B 1
. 1 serial cap | =
DB6NT transverters need +V in coax cable for switich in Tx mode !! - : ' :
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FT-817nd mods with +12V in coax while tXing

FT-817nd desensibilisation procedure

With only noise, the S-meter drops down from S81ao the 144 MHz Rx

-TX OFF

- appuyer simultanément sur A, B et C et consengeBlboutons poussoirs enfoncés

- mettre en marche le 817 envoie une série de bips et passe en madig co

- sélecteur a gauche pour faire défiler les menus

- choisirmenu 5 VHF RXG ( gain Réception en VHF ) valeur initiale=128

- descendre a haaleur 56 (ou approchante) S1 de QRM ce qui ne saturera plus le FT-817nd
- presser le bouton F pendant plus d’'une seconde

Attenuation reached after decreasing S8 to Slari#ld MHz IF line : roughly 14 dB

Octobre 2017 - F5DQK Transverter 10 GHz F6BVA vers. 2d 102



Remerciements

/-DXWHXU UHPHUFLH WU2V VLQ@PeV WRHQMXO H NWHFDWOL O DAHV S
OLFKHO ) %9$ SRXU VRQ PDJQLILTXHRIPQ VHIPEDEX SRDEWSG«PRQVWUDWH X |
3LHUUH JUDQORLV ) %43 SRXU PRAWHEDRY ISR« QW RXVH®WRGEW D QB B G3-H FQ WIFXE

LPSULP« UHSURGXFWLEOH GRU« ¢ YLD KROHYV
DYH] YRXV «JDOHPHQW DSSU«FL« VRQ H[RHP+P B SURKE XYOWHAMHX U @ FOMOHM HJ « S« W'«V GH VRXGXUH

*«J« ) (/< SRXU VD SDWGHQNHO®-DIVWLRQ GHY FRPPDQGHWM WM WIRXY 6BV
GLVSRVLWLRQ GH OD FRPPXQD XW & \K\GHRRHEW DAWW R DIOGW QN )UDQORLYV
) &+) HW FH Q-HVW SDV ILQL

'DQLHO '/ ,$( 3DWULFH ) &.& *«J«))$€(t< -RBPIOTXHM 3DVFDO ) /39 'HQLV ) 07
-HDQ OLFKHO ) %9- OLFKHO ) 6() *X\ ) &7 HWF HWF

6\OYDLQ ) &,6 SRXU VHV QRPEUHX[ FRQVHLOV DYLV«V

, OV P-RQW HQFRUH XQH IRLV @GH &RBVLDPBFRIURCLXUOWHIXQVWHXW DRHRWHDU
LPSRVVLEOHV ¢ PHQHU ¢ ELHQ

Je reste bien sur ouvert a toute suggestion suifteptétre utile a I'ensemble de la communautédiygi les
inclurai alors dans cet exposeé le plus rapidemerstsible
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Rétrosimulations sur filtres interdigités
3cm 4 étages BVA
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Dimensions du filtre interdigité 4 etages commun TRX

Matériau RO4003
r =3.55
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4 étages TRX rétrosimu fittant au plus prés dimensions + mesur®F réelles

Filer Zmatch Dats Lieense Options Window

Partc - Advaneed

Help

eneral Requiements.

| Band Pass Requiements:

Yalue

3m0de
‘40 dB
503 s
1500 um
1.8 mm
f1.BU um

1.5 mm

ass Bard Attenuation
top Band Attenuation
i mpedance
| Mirirmum width

Mecrostrp Filtsr
Er =3,582

I R

4 111 mm

Ciglactnc Height = 5103
Condeotor Thicknass =1

! Pazz Band Frequnecy
| Pass Band width
| Stop Band Width

LEe
000 om

10.370 GHz
500 MHz
2000 MHz

4,052 mm 4058 ' mm 4 057 mm 4.311 mm
Wid=1.50mm Wa=150mm Wd=150mm WE=150mm Wid=150
Gap=180.0um Gesp=1.300 mm Gap=1335mm Gsp=1 300 mm

Zoo=400E0" Zoo=40.130Q. Zoo=4E 0 Zoo=3010Q

Zoe=H41E40  Foe=434T0 Zoe=d43Q Tos=48EEQ

Bs=83300ey Oo=532Dsg B0 3 Bo=81132 Deg

B==97330g Be=872Deg B==51310eg B==5314D=g

\Restore} 1 eagorit Vs I~ Otheclnfo: =

-
Center Fraguency = 10.27 GHz :
Pass Band Width = 500.0 MHz 14347
Wicrastrip Fitsr
Er=3.550
Digiectric Height=510.0 um
Conductor Thicknsss = 10.00 um

«— B6IEmm — =

Total Width: 20.40 mm
Totsl Height: 12.38 mm

]

[ ]
[
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4th Order Band Pass Butterworth

Coupled Resonator Patameters

FRecale | Impedarnce

=
quiv
Fndctor

Substrat : RO4003
sans couvercle

m
Gap=18004m [¥0Q

unt Stub Rescnaters
unt Stub Resonators; Equal Width
d

arallel Edge

airpin Resonators
terdigital
terdigital, Wide Band

Distributed Filter S Parameters

Mse

Thu&pr 7191122018

Transverter 10 GHz F6BVA vers. 2d

o Frequency (Hz)




shuwn  rrooxorew 4 cellules : simulation inverse d’optimisation

JU«TXHQFH FHQWUDUH "]
%DQGH SDVVDQWH 0+]
/IRVV WDQJ

File: Zmatch) Data  License Options Window © Parts Advanced: Help

~ NNV N A

$YHF OD YDOHXU DSSURFK«H GH NOHFIWWQM X HH G W OF «S3HHPPH @GW WURX®

ﬂ QuickStrate

Band Pasz Requirements Walle

I Gensral Renuirements Value
_3.D1 GdB | i Pazz Band Fregunecy 10, 370GHz i SRt Stub Resonators
40 4B Fazs Band Width gali:

50 Ohms | Stop Band Width. 2000 MHz

' Pazz Band Attenuation
NiH Shuint Stub Resonators, Egual Width

1.5mm r . 2 o diap air|:|in

| [ prce ; tel Desire: 28 nterdigital

_‘I.E mm 1terdigital, Wide Band
_‘IBD um Combline

1.5mm

1 Lapodt iz 0
4th Order Band Pass Butterworth

Center Freguency = 10.37 GHz [ Coupled H?Dnator Parameters
Pazs Band VWidth = S00.0 MH= '43. 47 5 Equiv.
Imductar

Recale i Irmpedarnce

Microstrip Fitsr

Er=3550

Bislectric Hewght = S10.0 um
Conductor Thickness = 10.00 um

4111 mm 4082 mm 4.058 mm 4052 mm 4111 mm

Wid =1.500 mm Wid = 1.500 mm Wnd = 1.500 mm Wid = 1.500 mm Wid = 1,500 mi
Gap=160.0um Gap=5945.0 um Gap=1.238mm Gap= 9430 um Gap = 160.0 uln
Zoo=31.10£% Zoo=3819% Zoo=40.138 Zoo=31.10%
Zoe=433850 Zoe =44:30 8 Zoe=43470 2 Zoe = 488502
Bo =481.32 Deg Bo =82.78 Deg Bo = 8326 Deg ; i Bo=51320eqg
e =385140eg &8 =87.80 Den S==87.20Deg i Be =85.14 Deg

Wied May 18 1611 2016
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SHUWH FHOOXOHW% Méme simulation mais sur filtre 3 cellules

J)U«TXHQFH FHQWUDOH -
%DQGH SDVVDQWH 0+]
/IRVV WDQJ

File Zmistch Data Licensz  Qptions  Windew Parts  Advanced Help

N\ A 7

Gaheral Requirements alue Band Fazs Requirements Yalue Minimum Segments
A Minimum Stubs

E Fasz Bard Atteruation | 301048 Pazz B-and Frequne_cy | 10.37GHz Shurt Stk Resonators

Stop BandAttenuation 40dB Pazz Band Width S00MHz Shunt Stub Resonators, Equal Width
| Impedanca |60 Ohmg | Stop Biand Widh 2000 MHz , =
| Minirurn \/idth 11.5mm : - Hairpin Resonators

M aximurn *idth 15 i M : g : Ei?ﬂﬂg, Wide Band
| Minimurn Gap 160 L Combline

| M Gap 1.5 mm

T Lagoutifia 1~ Bther It
3rd Order Band Pass Butterworth

Coupled Resonator Parameters
|[4z52 —gEquiv.
Ihiductar

Recalc ] Impedance

Center Freguency = 10.37 GHz
Pass Band Width = 500.0 MHz

Microstrip Fiter

Er=23.550

Dielectric Helght = 5100 um
Conductor Thickness = 10.00'um

4,140 mm 4.052 mm 4 052 mm 4140 mm

Wid = 1.500 mm Wid=1500mm  Wid=1500mm  Wid=1500m
Gap=160.0 um Gap=1.101 mm Gap=1.101 mm Gap=160.0 u
Zoop=31,1042 Zoop=38830 Zoo=3383 3 Zoo=3110%
Zoe=43850 Zoe=43:920 Zoe =43920 Zoe=4B850
B =2100D0eg B0 =82.82Deg Bo=58283Dsp Bo = 3150 Deg
e = 80978 Deg Be-87330e0 ©Se=6733Deg ©==83780es

Wed May 18 1716 2018
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SHUWH FHOOXOHE% 4 cellules : elargissement BP a 1000 MHz
JU«TXHQFH FHQWUDOH )
%DQGH SDVVDQWH 0+]

File Zmatch BPsts License Sphions Window Parts ‘Advanced Help EQuickS!rate

Geteral Reguirements: Yalue / \-"alue
Pazs Band Attenuation 3010de 10.6 GHz
Stop Band Attenuation 40 dB | i 11000 MHz
Impedance 50 Ohrnz i Stop Band Width | 2000 MHz
Minimurn w/idth 1.5 mm == N T Hair1:||n Resonators ;
M asimurm Width 1B mm Zirnean S Jicecdgital Iv | Er Selection Losses
Miririr Gap 160 Lm ;

IMaxh‘num Gap .1:5 mim

I Lapaut Viei I Bthetlpis - .
4th Order Band Pass Butterworth

Center Frequency = 10,60 GHz 1 Eoupled Resonator Parameters

Eronel
Pass Band Width = 1.000 GHz {4507 ZEquiv
Inductar

Fecals ] Impedance

Thu May 1809:51 2018
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SHUWH FHOOXO MW 4 cellules : épaisseur substrat double
JU«TXHQFH FHQWUDOH ~+ |
%DQGH SDVVDQWH 0+]
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SHUWH FHOO X ot 3 cellules, BP = 1000 MHz, épaisseur double
2

JU«<TXHQFH FHQWUDOH
%DQGH SDVVDQWH 0+]
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Filtre interdigitée TRx 3cm : conclusion

$SU2V VLPXODWLRQ WK«RULTXHLEXXWL \WHWPSWHWY &) X3XH U«WURVLPXO RWICRQY SSHUARHYWHWI Y QONH B HP HF
GLPHQVLRQQHOOHYV DLQVL TXH 5) SGII FSHHW W i@ RUDQ G H QAW HHICPLRD DB SURSUL«H SRXU FHWWH ED
$YHF FHWWH YDOHXU GH WDQJHQWH XG®IMWDPSXWOLDMW LRRP BHUPHWIBQRHY GH VH RPDSBRIRIAKHU Y H
SRVVLEOH HQ MRXDQW GH QRXYHDX VXU OHV SDUDP2WUHV GH

I[U«TXHQFH FHQWUDOH

EDQGH SDVVDQWH

QRPEUH GH FHOOXOHYV

U«MHFWLRQ /2

$YHF OD P-PH «SDLVVHXU VXEVWUDWJQDH QRYYHOGH VKRXOD \®HE Y H G% DX OLHX GH G%
3DVVHU ¢ FHOOXOHV JDJQH G% HB GHVEHQGDQW DORUV OD SHUW
$XJPHQWHU OD EDQGH SDVVDQWH GH ULKQ 0+] QH FKDQJ

3DU FREDWWHU O-«SDLVVHXU GXHVWENWUGWHPHQWSHYRMHLAKXKH G% GLPLQXDQW ¢ G% VXU F
G% VXU FHOOXOHYV

l1«FHVVLW« GH FRQVHUYHU FH JDS PL

VL LQIl«ULHXU FHUWHY OD SHUWOH RUH LIFD WK ORMYLIQ@HO G HRIFGXYHGH VREMIRMER XS WWIRSXUH C
SU«SRQG«UDQWHY HW QXLVHQW ¢PYD WIHBU R COCDXMELID LW« G-XQ H[H
VL VXS«ULHXU OD SHUWH V«ULH QW TH WO PR KWW V K+ HXOIFPLHIHW H
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Transverter F5ELY bifrequence TVA / phone

(QRUPH SHUWH GX UHODLV 75[ GH G% ¢ 0+]
9RLU FRPPXWDWLRQ 75[ HIW«ULHXUX[ RX UHOD\DJH P

3// /2 PXOWLIU«TXHQFH
'y 13 G%P
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En résumeé

Suggestions d’améliorations en cas de nouveau design a rétro-simuler cette fois-ci plusieurs fois

Aprés la mesure sur 23 exemplaires (en provenance de toute la France), on en arrive aux conclusions suivantes :

1- Deux filtres interdigités 4 étages TRx commun cen  tral et spécifiqueTx:
-Bien trop mous et perteux

-Filtre spécifique Tx non utile
-Basculer sur une technologie a filtres Hairpin, moins gourmande en place et moins perteuse

2- Filtre interdigité 4 étages LO :
-Egalement trop mous et perteux
-Totalement inutile en cas d'utilisation d'un PLL LO/4 DFONP

3- Filtre passe -bas LO/4:

Egalement totalement superflu avec un PLL LO/4 DFONP
4- Filtre passe-bas IF:

Inutile car de toute fagon, non utilisable en FI 223cm

5- Choix du mélangeur HMC220 :
Bannir la provenance UT-Source, si 'on ne peut pas les caractériser soi-méme en RF avec 2 génés RF et un analyseur de spectre !

6- Choix des FETs NE32584c:
-Chaine Rx : 3 FETs absolument «non UT-Source» (particulierement le 1¢" étage)
-Vérifier tous les FETs avant mise sous tension, que 6 <Rds<9

7- Actuellement le stubage des 3 étages Rx reste total ement incontournable (y compris coté LO)




