10 GHz 10W F1JGP
1 and 2 stages amplifier:




Target

- This is THE really cheapest alternative to the 10 GHz DB6NT very expensive PA buying
equivalent

- Minimum of writing (bla-bla)

- Maximum of details and pictures

- Directly the essential to know and especially the final DC and RF measures

Abstract

F1JGP 1 stage amplifier
- electrical scheme
- ICL7660 (no availability) substitution by an ICL7662 : what does it change ?
- housing
- linear scalar analysis WITHOUT, then WITH stubing
- power meas hardware
- final P1dBc measurements
- conclusions

F1JGP 2 stages amplifier _ : exactly same development
+ mounting and DC quiet current procedure explanation
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10 GHz 10W F1JGP - 1 stage amp
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10 GHz 10W F1JGP 1 stage amp

Electrical scheme and hardware list :
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10 GHz 10W F1JGP 1 stage amp
ICL7660 possible replacement by an ICL7662 :

- In opposite of the ICL7660, Pin 6 (low voltage) of ICL7662 MUST absolutely be connected to ground
- Max negative output only —3.5V instead of —4.8V = 4.7V zener diode must be lowered to 3.3V
- AND total intensity varying a little between +11 and +15V !'!

Pin 6
Low voltage

Pin 5 only
—3.5V max
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10 GHz 10W F1JGP 1 stage amp
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10 GHz 10W F1JGP 1 stage amp

Teflon printboard
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10 GHz 10W F1JGP 1 stage amp

Box bottom — dims in mm
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10 GHz 10W F1JGP 1 stage amp

Box inside view
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10 GHz 10W F1JGP 1 stage amp

Box cover — dims in mm
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10 GHz 10W F1JGP 1 stage amp

Broadband scalar analysis in linear mode at Pin= dBm without stubs
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S11<10dB

TRT +5. 00006z CRSR +10.3500Mz STOP +15 0000w "IN 2

F5DQK July 2009

11



10 GHz 10W F1JGP 1 stage amp

F6AJW’s whole amp : 2 stubs for optimised lin gaima 10.35 GHz

& 3.3V zener ©
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10 GHz 10W F1JGP 1 stage amp

Broadband linear mode scalar analysis at Pin= 0 dBmwith 2 soldered stubs

CHLl: AR
£ 5. 0d87

CRSR + 6.86 dB
+10.350GHz=z

8.2 GHz
ain 10 o5 SN
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| TRT +6.0000GHz CRSR +10.350GHz STOP +15.000GMH=
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10 GHz 10W F1JGP 1 stage amp

Final Pout versus Pin measurements hardwar

A

RF source with SR -
o =R * — !Eﬂ
dB to dB step : sy | i

10. 37 GHz CW from
-5 to dBm

' Detected X
RFout meas B

| F1JGP 1 stage DUT

14
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10 GHz 10W F1JGP 1 stage amp

F6AJW's amplifier : Pout and total DC intensity & U=12V

a1 | Ampli JGP 1 étage 45
+40 dBm
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"] pidec
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T 35+ -3
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///
29 h— T T +33dBm ——— 1,5
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Pin (dBm)
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F6AJW’s amplifier :

10 GHz 10W F1JGP 1 stage amp
Pout (dBm and W) and | DC (A)

40 Ampli 1 etage F1JGP _ 11,00
38 / / <~ 10,00
36 \N\ 9,00
x C '
y ==— Pout réelle GGP (dBm)
34 Pout réelle (W) 8,00
/ —=—1sous 12V ()
32 7,00
-CE 30 / 6,00
= - \) A :
g \)\@
28 QO 5,00
26 4,00
24 4// 3,00
22 2,00
20 ‘ ‘ ‘ 1,00
23 25 27 29 31 33
Pin (dBm)
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10 GHz 10W F1JGP 1 stage amp

F6AJW'’s amplifier : detected DC output versus Poutpit
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10 GHz 10W F1JGP 1 stage amp

F6AJW’s amplifier : conclusion

- P1dBc up to +40 dBm or 10W a Pin= +33 dBm (2W)
- Lin gain 6.8 dB

- Drain stub at nearest position of drain output

- Imax DC=3.8A

- U detected output a 8Wout = 600 mV

F5DQK July 2009
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10 GHz 10W F1JGP - 2 stages amp
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10 GHz 10W F1JGP 2 stages amp

Composants a commander chez :

drop, etc ...

Electronique Diffusion
Lextronic, etc

Prix Qui ? eMail

Circuit imprimé 1 ou 2 étages 55€ /2 | F1JGP patrick.fouqueau@wanadoo.f
Boitier fraisé 2 étages + couvercle 48€ FSFMW Arthur PAIS - hansdb@hotmail.com

LOUMET- 81350 SAINT

GREGOIRE
NEZ1011-3E 90€ idem hansdb@hotmail.com
FLM0910-8F 190€ | idem hansdb@hotmail.com
Absorbant sur couvercle ? ? ?
CMS, R, C, NPN, régulateur low- | ? SMG Diffusion flge@orange.fr
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10 GHz 10W F1JGP 2 stages amp
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Hardware list :

F5DQK July 2009

10 GHz 10W F1JGP 2 stages amp

Désignation

C1,C2, C3, G4, C5, C8, GT

G189, G20, C21

CE,C9 G10, G111, G112, G134, 14, G115, Gk
Cis Gy

A1, RS
R

RI, R4
RE

RT

RE, RS
Rid

R

Ri12
Ri3 Ri4d

T1
T2
T3

23]
D2
23

Ict
IC2
IC3

BOITIER FER ETAME
2 PRISES SMACI

2 BYPASS

CIRCUIT EPOXY

valeur
10uF
1pF
tnF
13aF

100
220
1K
10
10k
1,5k
2w
&8O
47
oA

BCS4T
MGFK25V2T32
NEZ1011-8E

4.7
BAT1S
1.5KE154

ICLY&ED
THLOS
LT1083

inF
Teflon

remarques
CMS BOE
CMS ATCI0D
CMS BOS
CMS BOS

CMS BOS

CMS BOS

ajustable cms cermet sarie 331406
CMS 805

CMS BOS

CMS BOS

CMS BOS

CME BOS

CMES BOS

W Bobinge

ou mpn egqunsalent
ou fout ransisfor 3V bande &
ou fout ransisior 10V bande X

zener
detection
& souder sur le bypass dalim

schubert 111 ¢ 55 %30
a soudear sur le badier
A souder suf le botber
F1lGP
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10 GHz 10W F1JGP 2 stages amp
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T
G2 m I C14 pg g R10

IC2

3

L

c1s 4

F1JGP 3cr

i AW

A — ]j:
w5
ﬁz- R2 |F!4 !Fﬁ LE‘“1E-EEE1?':
C19
0 i 0 o
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10 GHz 10W F1JGP 2 stages amp

Box bottom — dims in mm

W Outside dims =122 x 68 fas
thickness 30 5

4 holes
@nt 3.6
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Box inside view
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10 GHz 10W F1JGP 2 stages amp

All other
holes M 2.5

10 GHz power amplifiers

25



10 GHz 10W F1JGP 2 stages amp

Box cover — dims in mm

Outside dims =122 x 68
thickness 2.75

F5DQK July 2009 10 GHz power amplifiers
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10 GHz 10W F1JGP 2 stages amp

F6ACA’s amplifier : zoom on 15t stage
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n e ¢ B

ICL
7660

3
- 7 -

o & m |

L | essous

L
x | P {
. Erl

il
i

-

+9.5V stab
l. ‘ [ ]

1pF
Murata

F5DQK July 2009 10 GHz power amplifiers

27



10 GHz 10W F1JGP 2 stages amp

F6ACA’s amplifier : zoom on 2nd stage

-
o " +12V DC

f
. 1,5kQ+270Q

F

-

- 1.5KE15A anti-
retour

Murata out

-
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10 GHz 10W F1JGP 2 stages amp

F6ACA’s whole amplifier
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10 GHz 10W F1JGP 2 stages amp

Whole mounting and DC procedure

- Réduire de moitié la longueur des pattes grilldrain

- Grille = patte bizotée a 45°

- Fixer par vis et souder les pattes avec fer aesodébranché du secteur

- Deux potars a U négative maximale (-4.6V) pouceirtotalement les FETs lors de la mise en tension

a/ reglage courant repos : d’abord I'étage final sd (pas le ler seul)

- Dessouder le drain du ler étage

- Appliquer directement 12V, | limitée a 1.2 A egléric=1.5A sur le 2eme étage
- Valeur relevée Irepos=1.5A, Ug2=-1.18V

- Ressouder drain ler étage

- Regler les 2 étages ensemble a courant total ppléomentaire

- Ic ler étage = Itotale — | du 2éme étage

b/ reglage courant repos : 2 étages simultanément

- Ressouder drain ler étage

- Regler les 2 étages ensemblearant total avec 1A supplémentairgtotal 2.5A)
- Ugl relevée = -1.71V

- Ic ler étage = | totale — | du 2eéme étage

Si I'on dessoude le drain du 2éme étage pour rédgecourant repos du ler, celui-ci autooscille
(impossible de le pincer totalement).

Valeur relevée Irepos>=1.5A, Ugl=-1.57V
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10 GHz 10W F1JGP 2 stages amp

Remarques complémentaires

- Utiliser I'alimentation directement a 12V

- 2éme étage : augmenter Ic_repos de 1.5 a 2A etwmbiuence

- Ne pas régler le courant repos du ler étage avecdeain du 2éme FET en l'air (oscillation).
- Veérifier | repos total = constante pour 10.5V<Urad <14V

- bien serrer les vis de fixation des fiches SMAribase carrée

- Gain RF tributaire du bon serrage des vis de miasse

- Rajout d’'une 1QuF sur pin adj du LT1083 (ou 4)

A veérifier ultérieurement lI'influence ;

- Exemplaire SANS COLLE a I'Ag
- Fixation des FETs SANS pate conductrice
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10 GHz 10W F1JGP 2 stages amp
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10 GHz 10W F1JGP 2 stages amp

Broadband scalar analysis in linear mode at Pin= dBm without stubs

LR TV Rl

CRSR + 14.33 dB
+10.350GHz

+

S11<10dB

' STRT +6.00000Mz CRSR +10.9500MHz STOP
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10 GHz 10W F1JGP 2 stages amp

Broadband linear mode scalar analysis at Pin= 0 dBmwith 1st stubs(no soldered)

D TRleed" Mt B

E dBb
OGHz

+

'STRT +6.00000Mz CRSR +10.3600H2 STOP
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10 GHz 10W F1JGP 2 stages amp

Broadband linear mode scalar analysis at Pin= 0 dBmwith 3 cupper stubssoldered
R XY AR

CRSR + 16.56 dB
+10.375GHz

A

+

ITRT +6.00000Hz CRSR +10,.3780MHx STOP +16.0000M» 'l: i
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10 GHz 10W F1JGP 2 stages amp
Broadband zoom at Pin= 0 dBm with 3 cupper stubs $tered

Retr " % »

+*

7.86 GHz 8.55 GHz
gain 12.8 dB § gain 14.7 dB

TRY +7.00000va CRSR +10.3780M2 STOP +12.0000M:
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10 GHz 10W F1JGP 2 stages amp

Whole finished F6AJW’s amplifier

F5DQK July 2009
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10 GHz 10W F1JGP 2 stages amp

Final Pout versus Pin measurements hardware

—

|
1

RF source with
dB to dB step

' 10.37 GHz CW from
5 t0 +12 dBm

e

DRIVER

DEM amp limited from
+7 <Pout< +25 dBm  FNENSSSSNNN—. [1JGP 2 stages DUT
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38

36 1

34

32

30

Pout (dBm)

28

26

24

22

20
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10 GHz 10W F1JGP 2 stages amp

F6AJW'’s amplifier : Pout and total DC intensity (stable from 10.7 to 15V)

+39 dBm

Ampli 10 GHz 2 étages F1JGP P1d

8W

—m—Pout rée

—e—1sous 13V (A)

e GGP (dBm)

/

_o——©

DBO6NT max
Pout limit

10

15
Pin (dBm)

20

25

39

55

4,5

- 3,5

- 2,5



10 GHz 10W F1JGP 2 stages amp

F6AJW’'s amplifier : Pout (dBm and W) and | DC (A)

pout (dBm)

45 9,00
Ampli 8W F1JGP 2 etages _—
40 8,00
35 7,00
30 - / 6,00
25 / / 5,00
=a—Pout réelle GGP (dBm) / /
20 || oy deectes 4,00
lrsoas 12”\/ EXV)) L‘//
x
15 | (A) A © = 300
N ——— ,
. o o o . ¢ ! / E g
10 - / % S {200
)~ 05
pout , a
5 — 1,00
//
_—:——-“"/A
0 : : : 0,00
7 9 11 13 15 17 19 21 23 25
Pin (dBm)
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10 GHz 10W F1JGP 2 stages amp

F6AJW'’s amplifier : detected DC output versus Poutpit

800

700

Ampli 10 GHz 2 etages F1JGP

600 |

PO\“ (dB

1)

500 ’—./

Uout (mV)

400 +

—f==\/ détectés / o4
: ®
—&— Pout réelle GGP (dBm) )
E =
300 \H — g
o= @ &
al
200 — : O
100 ‘ ‘ ‘ ‘
7 9 11 13 15 17 19 21 23 25
Pin (dBm)
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10 GHz 10W F1JGP 2 stages amp

F6AJW’s amplifier : conclusion

- Perfectly matched for the 21 / 23 dBm output @IBE6NT transverter
- Lin gain 18 dB

- P1dBc = +39 dBm or 8W

- Stable P1dBc from 11 to 14 V DC

- P3dBc = +39.7 dBm = 9.3 W (vy narrow to Psat)

- Imax DC=5A

- U detected output a 8Wout = 670 mV

Further parameters to verify :

- Teflon circuit only directly screwed (no condu&iXg paste)
- Power FETs directly screwed WITHOUT any conductraste

F5DQK July 2009
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