
R11
220k
2W

1
2

J12

G1 AC
INPUT

D2

1N4007

D3

1N4007

D4

1N4007

D5

1N4007

400V

C3
150uF
400 V

FU1

0.1A
FAST

DZ7
ZENER
Uz=91
5 W

DZ10

ZENER
Uz=75

5 W

C4

10nF
1 kV

R12
47k
25 W

1
2

J13

TO G1

- TO G1
+ TO GND

RV3
100k

R16
6.98k

OR 7.15k
1%

1
2

J14

G1 DETECT

OUTPUT TO
SAFETY CHAIN

1
2

J15

PTT G1

INPUT -
INPUT +

R14
2.2k
2 W

1
2

J16

LED G1 OK

OUTPUT +
OUTPUT -

G1

0  / - 30

MILIAMPS

V AC

~3 TO ~38V

U2 TL431

DZ11

ZENER
Uz=75

5 W

DZ12

ZENER
Uz=75

5 W

12

J19

12

J18

12

J17

"P
"

S D

G

Q4

ZVP3306A OR 4424A

R13
10k

13

1 4

11
6

916

8

RL4
DIL16  DPDT 2 AMPS
OMRON G5V-2
OR EQUIVALENT
COIL 24 V DC

DZ18
BZX79C51

DZ15
BZX79C24

1
2

J1

24 V IN

+
-

DZ8
ZENER
Uz=91
5 W

C5
100nF

C6
150uF
400 V

-540V
1 2

J2
TO R12

13

14

11
6

9 16

8

RL3
DIL16  DPDT 2 AMPS
OMRON G5V-2
OR EQUIVALENT
COIL 24 V DC

C7

10nF
1 kV

DZ13

ZENER
Uz=51

5 W
12

J20

C8

10nF
1 kV

DZ16
BZX79C12

DZ6
ZENER
Uz=91
5 W

DZ9
ZENER
Uz=91
5 W

DZ5
ZENER
Uz=91
5 W

-455V

DC RECTIFIED
VOLTAGE

G1 BLOCKING
VOLTAGE

"P"

S

D

GQ5

ZVP3306A
OR 4424A

R17
100k

DZ14

ZENER
Uz=24

5 W

12

J21

AS TL431 MAX CURRENT IS LIMITED
TO ~18 mA FOR 2.5-36 V RANGE,
MOSFET Q5 IS ADDED TO INCREASE
MAX CURRENT FOR SAFE WORKING.
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-500 V MAX G1 REGULATED SUPPLY & DETECTION

17/01/22
f1frv@sfr.fr

1/3REV: 6a

DOC N°: Amateur Radio

1
2

J22

GND

STRAP OR
INDUCTANCE

(FOR VERY LOW
RIPPLE SUPPLY)

VG1 PTT OFF: -455 V  (4CX-10 000D CLASS AB1 WITH G2: 1250 V)
WITH VALUES OF ZENER INSTALLED AS EXAMPLE:

FOR: G1 310 V MAX CURRENT 25 mA: R12 = 10k
FOR: G1 310V  MAX CURRENT 10 mA: R12 =22k
FOR: G1 310V  MAX CURRENT 5 mA: R12 =47k

OFF OFF OFF OFF OFF

SELECT ZENER VALUES FOR YOUR APPLICATION
USE JUMPERS WHERE ZENERS ARE NOT INSTALLED

ADAPT R12 TO
FOR DC RECTIFIED VOLTAGE

<300V REPLACE C6 BY A STRAP
DESIRED CURRENT

FOR G1 BLOCKING
VOLTAGE <300V

100 k

JUMPERS
J17-J21

J21 J20 J19

OFF

ON

ON
ON

OFF

OFF

OFF

OFF ON
177 - 209 V

129 - 161 V

204 - 235 V
ON ON OFF

ONON OFF
228 - 260 V
252 - 284 V

PTT ON

OFF OFF OFF 153 - 185 V

J18 J17

ON

ON

OFF
OFF

ON

OFF
OFF OFF
OFF OFF

ON ON

ON OFF OFF 280 - 310 V
305 - 335 V

OFF OFF

AS TL431 MAX VOLTAGE IS LIMITED TO 37V
R16 MUST BE 6.98k MINIMUM

ZENERS 5 WATTS 1N53xxB

75 V MAX CURRENT 63 mA

36 V MAX CURRENT 132 mA
27 V MAX CURRENT 176 mA
24 V MAX CURRENT 198 mA

91 V MAX CURRENT 52 mA

16 V MAX CURRENT 295 mA

47 V MAX CURRENT 100 mA
51 V MAX CURRENT 93 mA

100 V MAX CURRENT 47 mA

NOTA: FOR G1 OPERATING CURRENT > 100 mA, USE Q5 FQP8P10 (TO220)

SEE NOTA

NOTA: FOR G1 OPERATING CURRENT < 100 mA, USE Q5 ZVP4424A (TO92)
NOTA: FOR G1 OPERATING CURRENT < 50 mA, USE Q5 ZVP3306A (TO92)

150 V MAX CURRENT 31 mA
200 V MAX CURRENT 23 mA



C1

1uF

R1
1M

D1

1N4148

"N"

S

D

G

Q1
BS170

G2 RELAY CLOSES ~ 1 SECOND AFTER HV RELAY.

G1

G2

HV SUPPLY

G2 SUPPLY

HEATER SUPPLY

DZ1

BZX79C12

G1 SUPPLY

+

-

+HV DETECTION

TO SAFETY CHAIN

TO SAFETY CHAIN

TO SAFETY CHAIN

+ 24 V SAFETY OK FROM
J6-2 OF LOGIC BOARD 1

2

J3

24V INPUT

B1B VACUUM RELAY
10 A @ 3 kV @ 30 MHZ

BOTH RELAYS OPENS WITHOUT DELAY.
IF SAFETY CHAIN OPENS,

WHEN SAFETY CHAIN IS CLOSED,

COIL 24V ~255 OHMS

RL5

HV RELAY CLOSES WITHOUT DELAY.

" Timer T=RC .xlt "
FOR R1 & C1 CALCULATIONS

SEE DOWNLOADABLE SHEET

SAFELY 3 A @ 7 kV DC

1
2

J4

G2 VOLTAGE

OUT
IN

ANT RELAYS SUPPLY

TO SAFETY CHAIN

NOTA: RL1, 2 CONTACTS USED SERIALY TO
INCREASE VOLTAGE SWITCHING CAPACITY

R2
0.22

4 OR 5 W

RV1
1k

TO 5k

1
2

J5

IP METER

+IP µA METER
-IP METER

SELECT R2 AND RV1
ACC. TO µA METER SENSITIVITY
PROTECT IP METER WITH HIGH VOLTAGE
AND HIGH CURRENT (~10 Amp) DIODE

+24V

-HV INSULATED FROM GND

13

1 4

11
6

916

8

RL1
RELAY 8 AMPS
DPDT COIL 24 V DC

12

J6
-HV

GND FROM
LOGIC BOARD

-HV INSULATED FROM GND

1 OR 2A

100 µA

DIRECT READING METER

µA METER
ALTERNATIVE WITH

FROM POWER SUPPLY

1
2

J11

EXTERNAL RL5

+
-

OPTIONAL

ALL NECESSARY VOLTAGES ARE NOT OK. (SAFETY CHAIN OPEN).
IF NOT USED, JUST PICK-UP HV FOR DETECTION FROM HV CONN.

B1B RELAY IS OPTIONAL, ONLY IF YOU WANT REMOVE HV WHEN

+IP A METER

DZ2
BZX79C51

DZ3
BZX79C51

R15
1M

DO NOT INSTALL R2 & RV1
WITH DIRECT READING METER

85C1 OR EQUIVALENT

BY:
DATE: PAGE:TETRODE AMPLIFIER DESIGN SUITE

HV & G2 SEQUENCER & IP  METER

17/01/22
f1frv@sfr.fr

2/3REV: 6a

DOC N°: Amateur Radio

K

-HV INSULATED FROM GND



1
2

J7

HV METER

+HV METER
-HV METER

3

2
1

8
4

U1:A

LM358NRV2 1k
TO
5k

+24V

C2

100nF

R3

6.8M 3.5kV

R4

6.8M 3.5kV

R5

6.8M 3.5kV

R6

6.8M 3.5kV

J8

+HV

R8
82k

8.4V

7000V

TO SELECT DIVIDER RESISTORS VALUES
USE EXCEL FILE "DIVISEUR TENSION"

"N"

S

D

G

Q2
BS170

R10
1k
1W

DZ4
1N5357B

Uz=20
5 W

1
2

J9

HV LED

HV LED -
GND

"N"

S

D

G

Q3
BS170

DZ17
BZX79C51

+24V

13

1 4

11
6

916

8

RL2
RELAY DIL16 DPDT 2A
COIL 24 V DC
OMRON G5V-2
OR EQUIVALENT

1
2

J10

HV OK

HV OK TO SAFETY CHAIN
HV OK TO SAFETY CHAIN

R9
82k

5

6
7

U1:B
LM358N
NOT USED

+HV DETECTION

10 V

10 V METER FOR 10 kV MAX

C9
100nF

R7

6.8M 3.5kV

3.3 M UP-TO 4.5 kV, 6.8 M UP-TO 7 kV

BY:
DATE: PAGE:

TETRODE AMPLIFIER DESIGN SUITE
HV DETECTION & METER 18/01/22

f1frv@sfr.fr
3/3REV: 6a

DOC N°: Amateur Radio

5 V METER FOR 5 kV MAX

& LESS THAN 16V

SELECT R8 & R9
TO HAVE > HV/1000

TO HAVE > 5 V


