Polarisation et protection des transistors de puissance

SSPAs polarisation & protection

by F1FRV

* 18 Juin 2007: ancienne version, Ajouté quelques précisions qui manquaient a
I"appel *

* Septembre / novembre 2014: New revision adapted to LD-MOS transistors
(and others) *

UPDATED!| * February 2015: 6 meters band low pass filter, by-pass relays & supply
supervision *

Aide technique (Francais) Droits d"auteur (Copyrights)

* !
For some countries, special pages, click on your national flag: ﬂ‘

Méme si je suis convaincu que rien ne vaut une GS-35b (fiabilité & cout), j'ai
fait cette étude pour un ami. Ces circuits peuvent étre réalisés par tout
radioamateur, qui sait donc tenir un fer a souder ( par le bon c6té ), ou, qui a
des copains pour I*aider, et qui sait également que le perchlorure de fer, méme
si il a la couleur du Fernet-Branca, n"est pas un ingrédient de cocktails exotiques
pour |*apéritif..

Les systemes de protection, c"est comme les assurances, ca ne semble cher que
avant d"avoir cramé un LDMOS ! .

Un grand merci a Alain FLCJN pour son aide dans I"amélioration de la rapidité
des commutations, et la vérification suivant 1ISO UNM-00-000.

Even if i am convinced that nothing"s better than a GS-35b (reliability & cost), i

made this study for a friend. Single side PCBs, large pads and traces, for easy

realisation by the average amateur who knows that ferric chloride, even if color
iIs same as Fernet-Branca, is not an ingredient for exotic coktails..

Protection systems seemed expansives, like insurances before accident, but, they
are less expansives than a burned LDMOS !l . €.

Special thanks to Alain FLCJN, for his help in switchings speed improvement, and
verification according to ISO NSA-00-000.




Part 1: Polarisation and RF input trip

Ce circuit permet, en plus de la polarisation (si nécéssaire), de bloquer I'entrée
de I["ampli. 1l coupe la polarisation (courant de repos) pendant la réception, et,
en cas de problemes: exces de puissance a |*entrée, ou TOS trop élevé en
sortie.

Lors du blocage, la puissance du TX est envoyée vers une charge 50 Ohms non
inductive, le temps que le PTT soit coupé, et que les relais de by pass de I"ampli
commutent (~20 a 100 ms). Des diodes PIN avec long "carrier life time" sont
utilisées pour commutations en quelques microsecondes de fréguences aussi basses
gue 1.8 MHz. Une détection de puissance d"entrée large bande est intégrée a la
platine.

This board makes polarisation (if needed), and can shut down amplifier input. It
removes polarisation (bias) during reception, and, in case of problems: excess of
input power, or, too high SWR at output.

When shut down is required, TX output power is driven into a non inductive 50
Ohms dummy load during necessary time for PTT to cut off, and bypass relays
changeover (=20 to 100 ms). PIN diodes with long "carrier life time" are used
for commutations in a few microseconds, for frequencies down to 1.8 MHz. A
wideband input power detector is on board.

THIS DESIGN IS APPLICABLE FOR LD-MOS, AND OTHER FETS CHANEL N, OR BIPOLAR NPN TRANSISTORS.

FOR DIFFERENT VOLTAGES, |F NEEDED, SEE EXCEL SHEET LM3AT.XLE
LMZ17: 40 W MAX] & 3% MINIMLIM FOR A GOOD REGULATION,
DIFFERENTIAL INPUT { QUTPUT OUTPUT CURRENT MUST BE
HOTA: SOME LM317 ACCEPT 80V 7Y MORE THAN 5 m&

NOTA: FOR POLARISATION 6.5 V MAX INSTEAD OF 3.6 V, R2 & RS = 1800 OHMS, AND RE = 220 OHMS
IF TEMPERATURE COMPENSATION IS NOT NEEDED, REPLACE CY BY A STRAP, AND R2 BY 680 OHMS
IF YOUR AMP HAS ITS OWN POLARISATION, DO NOT INSTALL U2 & ITS PERIPHERAL

COMPONENTS: D2, D3, R1, RZ, R5, R&, C3, C4, C6, CT, C9, C10, RV1 & RV,

AND COMMNECT J7 TO AMP PTT [ OPEN FOR POLARISATION, GROUNDED FOR RX OR TRIP).

POLARISATION FOR SSPA DETNGY Wiz e

BY: Miviatr.fr

REVZ: INCREASED POWER OFR6Tozw |[POWER SUPPLY 24 TO 50V & PTT DOC N Amateur Ragi
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C14 15 D6 C16 CAT 411
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OZ2 TO PROTECT SAFETY BOARD A7 Ot 100nF &7 Of 100eF BARE 4T OR 100aF 4T OR WEnF  RFOUT
AGAINST EXCESSNVE NFUT OGS =100 Ds COG =100V Oft BAPSL CO0 =) COG =100y TO AP
VOLTAGE AT POWER =T W J10 A0 I1812 RFal IR k] OR HEMPR10 110/ 1512 1210/ 1892 HPUT
Db e St sz
Dzz C1a C‘[Q DETECTION <25V @ T WATTS. 0 OeaMs. BRF <12 MMz BARGE
CETECTION 3.5V i 4 WATTS. R7| | 2w Toxo O BAPAY
DETECTION =& V {f 3'WATTS. SMALL HEATSS®K NEEDEDH OR HEMP3A10
BIGTRCHVY e nE DETECTION 4.5V @ & WATTS. (SCMUBERT BOX 15 ERCUIGH)
; L CETECTION SV @ » T WATTS
b B ¥ % 7=
DESIGN APPLICABLE WITH THESE VALUES FOR 1.8 - 30 MHz.
FOR HIGHER FREQUENCIES, RFCs VALUES TO BE SELECTED TO AVOID SELF RESONANCE
(SRF) IN OPERATION BAND, AND HAVE IMPEDANCE > ~1000 OHMS.
TX POWER OUTPUT MAXI 100 W, BY MISTAKE 1111111111
IN CASE OF EXCESSIVE DRIVE POWER: TX POWER IS DRIVEN INTC DUMMY LOAD, AND AMP INPUT IS GROUNDED
DURING NECESSARY TIME FOR PROTECTION SYSTEM TO SWITCH OFF PTT, AND COMMUT RF BY PASS RELAYS (~20 TO 100 ms).
DATE: 2310114 REV:O PAGE: 22

POLARISATION FOR SSPA
RF INPUT POWER TRIP

BY: Mir@str fr
DOC H*: Amateur Rada

Voir simulations. See simulations.




POLARISATION & PWR INPUT TRIP FOR SSPA DRTEE B 3 REV:2

B : F1FRVESFR.FR

SUPPLY 24 TO 5@ VOLTS, PTT BY GND OF +3V DOC Nr: AMATEUR RADIO

FIT INTO SCHUBERT TINY BOX 74 x 148 x 4@ mm

NE PAS OUBLIER LES 3 STRAPS ~ DONT FORGET THE 3 STRAPS
CIRCUIT SIMPLE FACE DIMENSIONS 71 x 144.8 mm 138 TAOUS
PCB SINGLE SIDE DIMENSIONS 2.8" x 5.7 13@ HOLES
FIXATICN 4 WIS M3 ENTRAXES BB x 135 mm

FIXATION 4 x M3 SCREWS 6@ x 135 mm BETWEEN AXYS

WITH SUPPL» S@V, ADAPT A HEATSINK ~3 TO 5 deg Crs/W FOR U1

WITH

24V (LOGIC BOARD SUPPLY ), NO NEED FOR U1 EXTERNAL HEATSINK

BE WERY CARREFUL IN BENDING DS WIRES FOR @.B85" (16.5 mm) AX¥S

REV 2
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ALL THESE TYPES OF VARIABLE
RESISTORS CAN BE USED
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Part 2: Safety

Cette platine effectue la détection d"exces de puissance d"entrée (destructif
pour LD-MOS), et de TOS en sortie d*ampli. Si la puissance d"entrée nécéssaire
n"est pas ~constante pour obtenir la puissance de sortie nominale dans ampli
large bande avec une mauvaise conception (1.8-50 MHz), le courant
d"alimentation peut étre utilisé a la place de la puissance dentrée (capteur "low
cost" a effet HALL, voir dans la doc "safety" a télécharger). Les signaux de
"trip" sont transmis a la carte logique (chaine de sécurité), et a la carte de
polarisation pour blocage rapide de I"entrée. La commutation utilise des amplis
opérationels vidéo rapides (>100 MHz), et des MOSFETSs, pour commutations en
guelques dizaines de nanosecondes (apres détection). Voir simulations. En cas de
trip, le systéme peut repartir si vous le souhaitez, automatiquement des que les
valeurs sont redevenues normales (hystérésis). Un reset "hard" est beaucoup plus
sur, en utilisant un bouton poussoir de reset (J9), ou en éteignant, puis
réallumant I"alimentation de I"amplificateur (voir explications sur schéma).

This board detects excess of input power (destructive for LD-MOS), and
amplifier output SWR. If necessary input power to obtain nominal output power
in badly designed wide band amp (1.8-50 MHz) is not ~constant, supply current
can be used instead of input power (low cost HALL effect sensor, see in doc
"safety" to be downloaded). Trip signals are sent to logic board (safety chain),
and, to polarisation board for fast trip. Commutations uses fast operational video
amplifiers (>100 MHz), and MOSFETs, for commutations in a few tenths of




nanoseconds (after detection). See simulations. After trip, system can restart
automaticaly as soon as values are OK (hysteresis). A "hard" reset is more safe,
in using a push button for reset (J9), or in switching off, then on the amplifier
supply (see explanations on schematic diagram).

FOR LD-MOS, PROTECTION AGAINST EXCESS OF INPUT POWER (OR DRAIN CURRENT) IS MANDATORY.
PROTECTION AGAINST EXCESS OF OUTPUT SWR IS OPTIONAL, BUT RECOMMANDED.
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LOGIC BOARD WITH SEQUENCER e T

L rv2 R e S
&
L PREFERABLY, USE HARD RESET, INSTEAD OF AUTOMATIC (MORE SAFETY)

RrcuT PTE USE R11 = 27k, IN THIS CASE, SWITCH OFF IS REQUESTED FOR RESTART Il
TRANSCEIVER %  FOR RESET: USE A PUSH BUTTON BETWEEN J9 & +5V

FOR POWER AND SWR BRIDGES, SEE:
FOR AUTOMATIC SWR DETECTION, SEE: FOR POLARISATION, SEE:

FOR OUTPUT SWR BRIDGE, SEE EXAMPLE EXCEL SHEET: SWR_bridge_1200_Wats.xls THIS SAFETY BOARD IS TO BE USED WITI'I LOGIC BOARD

Revi: Updated wirings between boards USE PREFERABLY SHIELDED WIRES FOR ALL BOARD INPUTS & OUTPUTS
Audded optionsl HALL sensor SAFETY BOARD FOR SSPA DUETOUS vz et
' i PROTECTION MAX PWR AND MAX SWR 00c 1 Amto R




FOR DIFFERENT VOLTAGES. IF NEEDED, SEE EXCEL SHEET LM317.XLS
FOR A GOOD REGULATION,
QUTPUT CURRENT MUST BE
MORE THAN 5 ma => RS = 470

LM317: 40V MAX] 8 3 V MINIMUM

DIFFERENTIAL INPUT / QUTPLUT
HOTA: SOME LM317 ACCEPT 60V
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SAFETY FOR SSPA
POWER SUPPLY 24 TO 50 V

DATE-26/0814  REV: 0
BY: Hinv@str e
DOC N Amateur Radio




SOFETY FOR SSPA: SUPFLY 24 TO 58 VOLTS, baTE 21/2015
PROTECTION MAX INPUT PWR, MAX OUTPUT SR el Rl ale 2 SO

REW :

FIT INTO SCHUBERT TINY BOX 74 x 111 x 4@ mm

NE PAS OUBLIER LES 2 STRAPS ~/ DONT FORGET THE 2 STRAPS
CIRCUIT SIMPLE FACE DIMENSIONS 71 x 1808 mm 121 TROUS
PCB SINGLE SIDE DIMENSIONS 2.8'" x 4.25" 121 HOLES

FIXATION 4 VIS M3 ENTRAXES 6@ x 108 mm
FIXATION 4 x M3 SCREWS EB@ x 100 mm BETWEEM AXF¥S

THIS BOARD IS TO BE USED WITH F1FRVY LOGIC BOARD

ORIGINALY DESIGNED FOR TRIODE OR TETRODE AMPLIFIERS.

IT INCLUDES A SEQUENCER, PTT, SAFETY CHAIN, ETC.
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TR R ST WD RSO T NV S U S S SO RS R R e

ALL THESE TYFES OF VARIABLE
RESISTORS CAN BE USED

B[

Rev2: ADDED J9. HARD RESET AFTER TRIP BY CONMNECTION TO +3 V BY A PUSH BUTTON.




Part 3: Logic card

Logic board, professionaly made PCB (available HERE), dual side, with plated
thru holes, serigraphy and resist varnishes. This board originaly made for triode
or tetrode amplifier, is fully applicable for SSPAs.

PTT logic timers are here to avoid “hot switching” and perform controled
sequences during transmit-receive operations. This circuit includes also RX
preamplifier control, start-up timer ~3 secondes to avoid power supply possible
spikes at start-up, and safety chain. All board inlets and outlets by screwed
terminal blocks and I1DC with flat ribbon cable to front panel.



AS HEATER SUPPLY CAN BE EITHER AC, OR DG, AND INSULATED FROM
GROUND, A RECTIFIER BRIDGE + FILTERING CAPACITOR ARE FORESEEN
IN THE BLOWER DELAYED STOP TIMER BOARD.

P 2w Y
MO MALE PN
413 n OETURED HOLE
R"Y" 15 NOT USED FOR RELAYS 12 OR 24V PROM TIER BOARD ; e P
FOR R " CALCULATION SEE EXCEL FILE e B o Fa T
ANTENNA AMPLIFIER BY-PASS RELAYS SUPPLY LT T AT L EPPLY
T LD O
. SBAFETY OWILED e
e e s ]
RELAY i SOPERATE LED DA
+OH AR LED 5 R —
3 T -ON AR LED J_
24 WRPUT M B0
TO FROMT PAMEL =
3 our
o | TX POWER
> | AMPLIFIER 3
L] L AMT RELAYS SUPFLY
#13TO+1VDCM E - - £ eaaif o SPPLY
OUT TO HVAG2 RELAYS O
NOTA: YOU CAN EITHER FOR TETRODE 1
- USE 24V RELAYS IN ¥ 1onf
HPUT \__ OR 12V RELAYS SERIALY 14 s
RELAY WITH 12 0 244 RELAYS SUPFLY. e o s2b =
- O R Y, STHAP 53 TERNINALS. D (RPUT| - R1
FOR RELAYS SUPPLY - V. REPLACE SEEPASE Y SEAFETY DK LED
TRANSCENVER D23 & D24 BY BIRASCH OR BZXSSCTS
SNTTCH
UYPASE | OPIRATE
1 A
I T e i S L
clo o « .l
FREAMF
OR LIUTE RX. D25
RL2 +0 AW LED
o E; ™ BIATRCH DZ10
J3 7
= = +OFERATE LED
1[oots o i = | ci2
2|0 FINDER 530,77 G [
R PREANS CR OMRON GEV-2 —— — =g
sumiers | g e AN 2 2 T
43147 | RL3 CAN BE USED TO ACTIVATE A RX ECRE S A 45 iy
s lee|2vnc-6m
PREAMPLIFIER OR MUTE A SEFARATE RECEIVER,
PTT HPUT b—l FIT OUTPUT
FROM O KEY, MSE 0 TRAMSCEIVER
OR FOOT SWITCH |mu.rm
REV 5 NEW AND SMALLER PCB PP N EAL it
WITH CONNECTOR 20 PTS TO FRONT PANEL DATE110EM4  REV:S  PAGE 173
WITH HEATER START-UP RELAY NOW 16 AMPS TRIODE OR TETRODE AMP DESIGN

WITH MO MAINS 230 W AC ON THIS LOGIC BOARD

PTT & CONNECTOR TO FRONT PANEL

Y EXPERIMENT:

RT D1 pqmeixd
RXRL
FOR CORRECT SEQUENCES = w [as =
RV1 TO RV4 SHALL BE SET AT iy o CoY [ e it
~~ SAME ANGULAR POSITION $» rit ] 2=F U1 § e
<l eg iy o N NECESRARY
SEE EXCEL GALC. SHEET e I b = = i o e R
TIMER T=RGC .XLT =
TO ADAPT TO YOUR NEEDS = i
P as MOSFETS TO BE USED:
o b DONT USE 2N7000, AS THEY ACCERT ONLY =16 mA @ 24 V
. FOR DRAIN CURRENT <28 mA @ 24 V, USE BS170
B FOR DRAIN CURRENT 35.200 mA @@ 24 V, USE ZVNA206
Tt I = FOR DRAIN CURRENT 200-800 ma @ 24 V, USE ZVN4308 OR 4310
SEANE L - FOR DRAIN CURRENT 0.5-2 A {@ 28 OR 150 V, USE IRF630 OR EQUIVALENT
.
I J TVl
STARTUP TIMER ~ 3 MINUTES WILL REMAIN
RN ce ACTIVE ~ 15 SECONDS, TG AVOID HAVING TG WAIT TOO LONG
I W & IN CASE OF HOT AMPLIFIER SWITCH OFF FOR A SHORT TIME .
e iiniso | EG:INCASE OF HV SUPPLY TEMPORARY SURGE EXCESS & TRIP.
I l L (OFTEN IF USING BAD REGULATION BRUSHLESS TOO LOW POWER
€15 RVA™ | L] 3 Bst GENERATORS DURING PORTABLE OPERATION CONTESTS)
== 05
m-F:I: I " FROM HEATER SUPPLY
RED BLINWIG . i b . - {
5 & -0 mAj R3 E: CNRCR G A-E
oo g i
=
c16 2o - SAPITYTHAR R CORILENT H
16uF an ﬂ [vﬂ_g_ Con MV DS
I—I-L = <] SAFETE HEATER SOFT START
~§ SECONDS V
: R sz — TO TUBE(S) HEATER(S)
DR CMRCH 03v-2 DZ7 ka‘l’b‘l’u!!g&l
con v R i o o o
ST s x 3.54)

START-UP TIMER ~ 3 MINUTES
RELEASE ~ 15 TO 20 SECONDS

~2 OMME 25W FOR 2 x G535 (TA)
ALT MAX CURRENT IS 16 AMPS
FOR HIGHER HEATER CURRENT, USE AN ADEQUATE
POWER RELAY WITH ITS COIL ACTIVATED BY RL1

= SEE WIRING PAGE 33
: TRIODE OR TETRODE AMP DESIGN DREVVIL WSS Pwoei 23
7O DECREASE TIME: 1 NECESSARY, DECHEASE C1D OR Ra VALUE PTT LOGIC & START-UP TIMERS DOC 1 AMATEUR RADIO




SAFETY CHAIN

COOLING AIR FLOW SAFETY CONTACTS
NORMALY OPEN, CLOSED WHEN O
YOU CAN ADD OR REMOVE
HEATERVCLTAGE ALL SAFETIES YOU WANT OR

IDONT WANT IN THIS CHAIN .
(REMOVE AT YOUR OWH RISKS)

HIGH VOLTAGE

GRID CURRENT
(TRECDE)

SEE SPECIFIC FRONT PLATES WITH LEDS
1 FOR TRIODES, 1 FOR TETRODES

FOR ANTENNA RELAYS:
BEFORE SELECTING VACUUM RELAYS, CHECK MANUFACTURER DATA
FOR LIFE EXPECTANCY (OFTEN OMLY 100 000 CYCLES !1I)

0 10 20 30 40 50 ms

0 10 20 30 40 50 60 70 80 90100 ms

B T G

““-u-_.""‘-\-_."“*-_-“‘-—-a"“w—-“u—-»\_l

G1 VOLTAGE
(TETRODE) MIKE PTT | |
G2 VOLTAGE i Saindli
el | —~
W
3N
IS B Tl | (LT |
Pl
| ToTuse §|| \
FOR TRIODES MINIMUM SAFETY IN CHAIN = a2

IS OMLY TRIP ON EXCESS OF GRID CURRENT

NOTA; IF YOUR TK HAS AN INTERNAL TEMPO (~25 ms) ON AMP OUTPUT
CONNECTOR, YOU CAN USE YOUR TX AS USUAL, AND NOT USE THE
AMP SEQUENCER. IN THIS CASE, ONLY CONNECT YOUR TX AMP RELAY
OUTPUT TO THE PTT INPUT OF THE LOGIC BOARD [J5-2).

IN THIS CASE, YOU CAN SET TRIMERS RV TO RV4 AT -10%

EXTERMAL POWER RELAY WIRING FOR HEATER CURREMNT = 16 A
MR RELAY SUPPLY

J12 POWER RELAY OOIL AC OR DC, MAX VOLTAGE 250
i
POWER
RELAY

FROM HEATER SUPFLY

| ACORDC

TO TUEE HEATER

J11

IPOWER RELAY SUPFLY

T Ll L

0 10 20 30 40 50 ms 0 10 20 30 40 50 60 70 80 90100 ms

ADAPT R "X" TO TUBE(S), ~172 VOLTAGE DROP
Eg. For 13 4CK1S00A (40 A @ 5 V) R "0 = <0125 OHM 50 W
RE" CAN BE 4 0.50HMS. 10W in i

TRIODE OR TETRODE AMP DESIGN
PTT & SAFETY LOGIC DIAGRAMS

DATE11DE14  REV:S
B: FIFRVESFRFR
DOC W AMATEUR RADIO

PAGE- 33




TRIODE OR TETRODE LINEAR AMPLIFIER DESIGN P DNCER T s
B8r: FIFRVESFR.FR

LOGIC BOARD WITH CONNECTOR TO FRONT PANEL DOC Nr: AMATELR AADIC

DIMEMSIONMS DU CIRCUIT: 188x1280 mm FPCB DIMENSIONS: 3.923" = 4.723"
PERCAGE ~ DRILLING 298 TROUESE ~ HOLES
FIXATIONS: 4 X 3 mm SCREWS. AXYS 298 = 118 mMm

CONNECTIONS FOR S5PA

Iy

USE SMALL HEATSIMK

+24 U DC SUPPLY IN[ =€ : ot d 0 _ue” Dol|se v suPPLY + InPUT
=24 U DC SUPPL» IN 3
24V TO SAFETY BOARD
RX PREAMPLI NO
RX PREAMPLI NC
AX PREAMPLI COM
TO JB FOLAR BOARD
24V TO POLAR BCARD
-ANT RELAYS OUT
+ANT RELA¥S OUT
RESISTOR *'»"
RESISTOR "'»r"
+AELA¥S SUPPLY IN

NAC
SAFETY CHAIN IM

B

3.3 1M FOR 580 SUPPLY
tike W FOR 240 SUPPLY )

OO0

8

5@ W SUPPLY - INPUT

SUFPLY LED + IMNPUT =—

FTT IN Br GROUNDING
+12 ¥ B SeA o8 W OPTIONAL
BTT SEQUENCER OQUT TO TX
BF GAOLMDING MAX +58 ¥ DC 1A

Sio 8

i

SOOEN
;
i
]
;

+TIME BLINGNG LED FLAT
AROFETY OK LED CRBLE

SOFETY BOARD J4&JS b ras o do FronT
+TO SAFETY CHATIN [E orraT L e

J1 HE¥: NO MALE PIN AND
CETURED PIN IN FEM COMNM

L "

FRAME GROUND

FOR S5PA, START UP TEMPO ~3 SECONDS, USE C3: 1 uF & Ra: 27k
TO AVOID POSSIBLE DANGEROUS SPIKES FROM FOWER SUPPLY START UFP

A TEMPERATURE SWITCH (KLIXON) MONTED ON AMP HEATSINK
CAN BE INSERTED IN THE "'SAFETY CHAIN'.

FOR ANTENMNAS RELAX¥S SUPPLY 24 W DC, STRAP R ''¥" TERMIMALS
AND COMMECT +24 W DC OUT TERMINAL TO +RELAX¥S SUPPLY INPUT.

R¥ PPREAMPLIFIER RELAY» AL3: MAX SWITCHING 2 AMPS B S@ WV

ALL THESE T¥PES OF VARIABLE

D[
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Part 4: Blower timer

Blower stop timer, professionaly made PCB (available HERE), dual side, with

plated thru holes, serigraphy and resist varnishes. This board originaly made for
triode or tetrode amplifier, is fully applicable for SSPAs.

Mains 230 V AC voltages are present only on this board. Switched and fused
mains outlets for blower, and power supplies. Blower delayed stop, after
amplifier switch off ~ 3 minutes, to evacuate accumulated heat in transistor &
heatsink. Blower protection fuses for operator safety, as blower is not switched

by amplifier on-off switch. All board inlets and outlets by screwed terminal
blocks.



UiB B8 R4 I R2
pi i

- ONE SHOT
Q2 R3 ES
b AL

FOR LONG TEMPORISATIONS [ I
PREFER LOW CURRENT LM382's

AT OUT <}
SEE PAGE 2
] —

REF. T1O0-SCHRACK
ATIRFNZ OR ATAAFY]

Ri  R1/C1 _l_ '
SOOMS 12 ¥ D oMb CHAIS i’” ~3mn (180 s) g?x‘w

ONE SHOT IS MANDATORY, AS BISTABLE RELAY
ACTIVATION OF COILS IS LIMITED TO 1 mn MAX. J

+ 24 FROM 001 LOGE BOARD | @ D=t
i 7
Y

THIS IS MADE TO MAINTAIN TUBE COOLING BLOWER
~ 3 MINUTES AFTER SWITCH OFF, WITH F1FRV AMPLIFIER LOGIC BOARD

FOR DIFFERENT TIMING CALCULATIONS YOU CAN SEE EXCEL SHEET: Timer T=RC rev3.xit

THANKS TO THE BETA-TESTER CHRISTOPHE FSCBQ
AND TO DL1AKP ANDREAS FOR HIS COMMENTS

LINEAR AMPLIFIER DESIGN SUITE T A e
BLOWER DELAYED STOP TIMER DOC I Amateus o

BE CAREFUL IN WIRING, SEE LAYOUT e
O [ OFF -
FTEs -
o GxTERs ;
]
a0
e Tosoosoup s
FOR 0, POLKAITY HERTERD (et e L x g 1;3::: HEATER LEG ST
LINEAR AMPLIFIER DESIGN SUITE AL L R L e

BY: (ifragei fr
230 VAC SUPPLY, SWITCH. FUSES DOC H': Amtess Raio




55PA DESIGN SUITE
238 VAC SWITCHES, FUSES & DELAYED BLOWER STOP TIMER

B

DATE: BE/2@14

F1Frvesfr.fr

DOC Nr: AMATEUR RADIC

DIMENSIONS DU CIRCUIT: B@ » 11@ mm PCB
FPERCAGE ~ DRILLING 138 TROUS ~ HOLES
FIXATIONS: 4 X 3 mm SCREWS. AXFS 7@ x

FROM J3-1 LOGIC

+24 WV DC IN

238 YAC GND

23@ vAC L1 IN

23@ vAC L2 IN

L2 TO SWITCH & FUSE
L1 TO SWITCH

DIMENSIONS: 3.153" x 4.325"

1808 mMm

g5 ) 2
JF 0L oL
L =
NOTA BE WERY CAREFLL!! & 0 é %
RESPECT L1 & L2 WIRING
TO AVOID FUSES BLOWING § § 8 ﬁ
AT FIRST START-UP WITH Rl > B
BLOWER DELAYED SWITCH &~ % -
] >
[+] [+] E
L F
> o
m [
- 8 >
1]
&
o]

TO BLOWER GND

TO BLOWER L2
TO BLOWER L1




PLACE ALL BS170 F
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Part 5: Front panel
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SSPA DESIGN SUITE DATE :89/2814

B : F1FRVESFR.FR

FRONT PANEL WITH CONNECTOR DOC N : AMATEUR RADIO

CIRCUIT SIMPLE FACE DIMENSIONS: 26 x 23 mMm
SINGLE SIDE PCE DIMENSIONS: 1.8286'" = 3.74"

PERCAGE ~ DRILLING 49 TROUS ~ HOLES
FIXATIONS: 2 X M3 SCREWS, AX>S 85 rMmm
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Part 6: Filtres de bandes / Bands filters

Ces filtres passe bas sont concus pour 1200 W (1500 W maxi) de 160 metres a

10 métres. Des capas ATC 100B 1000 & 1500 Volts sont utilisées. Des circuits

imprimés double face 70 microns avec trous métallisés sont disponibles. Voir ICI
pour toutes informations.

These low pass filters are made for 1200 W (1500 W max) from 160 meters to
10 meters. ATC 100B capacitors 1000 & 1500 Volts are used. Dual side 70
microns PCBs with metallized thru holes are availables. See HERE for all
information.
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Un autre filtre a été réalisé pour le 6 metres. Circuit simple face, facile a
réaliser. Des capas ATC 100B 1500 Volts et des bobinages sans tores sont



utilisées. Voir documents ICI.

An other filter was made for 6 meters. Single side PCB, easy to build. ATC
100B 1500 Volts capacitors and toroidless coils are used. See documents HERE.

Part 7 Amplifier by-pass relays

Un by-pass de I"amplificateur est nécéssaire. Ce petit circuit, peu colteux, est
simple a réaliser. Méme ci cela ne vaut pas de vrais et colteux relais coaxiaux.
Jusqu"a 50 MHz, le rapport performances/prix est excellent.

An amplifier by-pass is necessary. This small assembly, low cost, is easy to
build. Even if expansives true coaxial relays are better, up-to 50 MHz, ratio
performances/price is excellent.
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1200 W @ 50 OHMS = -350 V PEAK & 7 A PEAK

RELAYS: SPDT MADE FOR 16 AMPS AC
OMROMN G2RL-1-E, G2R-1-E, FINDER 40-81, OR EQUIVALENT.

USE PREFERABLY LOW PROFILE RELAYS TO MINIMIZE INDUCTANCES (BETTER SWR).

COIL 24 V DC (SAME AS OTHER S5PA BOARDS & ANTENNA RELAYS)

OR FOR 24 V SUPPLY & 12 V RELAYS, USE A SERIAL RESISTOR (USE OHM's LAW., IF YOU HEARD ABOUT IT)

BYPASS RELAYS FOR 1.2 KW HF el
FROM 160 M TO 6 M Breai oo T




BYPASS RELAYS FOR 1.2 KW HF SSPA |2ATE: 818915 Gt

B¥: FIFRVESFR.FR

1680 METERS TO 6 METERS DOC Nr: AMATEUR RADIO
REVISION 1 WITH 6@ mm INSTEAD OF ~78 mm BETWEEN CONNECTORS.

SINGLE SIDE PCB DIMENSIONS: 187.935 x 22.1 mm (4.250 x 2.835") 36 HOLES
PCB CAN BE PLACED INTO SCHUBERT TINY BOX 35 x 111 x S@ mMm

NOTA: DUE TO HIGH RF CURRENTS = 7 AMPS RF BETWEEN AMPLIFIER & ANTENNA,
WHEN SOLDERING, PLACE MAXIMUM POSSIBLE SOLDER THICKNESS ON PCEB TRACKS
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Part 8 Power supply supervision

Une supervision de I"alimentation de puissance, méme si non indispensable, peut
étre effectuée a peu de frais (~6 Euros port inclus): Amperemetre avec shunt,
et/ou capteur a effet HALL. Des échelles 0-50 ou 0-100 Amperes sont
courantes. Des documentations et liens pour achats en Tchongland sont dans le
fichier a télécharger.

Power supply supervision, even if not mandatory, can be made made at low cost



(=6 Euros including postage): Ammeter with shunt, and/or HALL effect sensor.
0-50 or 0-100 Amps are usual scales. Documents and links for purchases in
Tchongland are in the file to be downloaded.

For now, That"s All Fox !l Enjoy !l

Des simulations, nomenclatures, et les datasheets des composants sont dans les
fichiers a télécharger.

Simulations, bill of materials, and components datasheets are in the files to be
downloaded.

Fichiers a télécharger Nomenclature globale / Files to download Global bill of
materials

Fichiers a télécharger / Files to download: Polarisation Board

Fichiers a télécharger / Files to download: Safety Board

Fichiers a télécharger / Files to download: Front Panel

Fichiers a télécharger / Files to download: By-pass relays

Fichiers a télécharger / Files to download: 50 MHz filter

Fichiers a télécharger / Files to download: Logic Card & Blower Tempo

Internal link to SWR & power bridges

Télécharger cette page en PDF / Download this page in PDF

> Dominique - flfrv@sfr.fr
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