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R6
3.9
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STX93003

R7
220K

R8

1K

R12
3.9

R11
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1N4007-A

D7

100n

C9

R30

3.9

R31

3.9
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R34
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R4

18K
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M3

IR
F8

40
-A

TFZ12B

D16

R47
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C17
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D21

1N
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R531.5Meg

C23

100n

R48
120K

C16

100µ

R21

120K

C15

33n

R51
100K

R35

100K

C21

1n

R58

47K

R59
1Meg

C11

6.8n

R60
265K

D15

1N4007-A R57
150K

C26

3.3n

R63

90K

R52
100K

C27

100n

C10

10n

C28

100n

L4

100µ

L2

100µ

C29

1µ

R62
560

C31

100n

R65
560

C32

0.1µ

C34

100µ

D20

1N4007

33µ

C35

D19

1N4007

R75

1K

n1

n2

n3

U3

R54
2.1K

C42
100p

BZ
X8

4C
6V

2L

D4

R50

330K

1N
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07
-A D5

C13

100p

LED-V

LED R

SRV 12V

SB2SB3

SB4

SB5

SB7

SB1

SB6

SB8

SB9

SB10

SX5

IN 260 VAC

OUT 405 VDC

Giratore 10 H, 21Ohm

Regolatore MOSFET di potenza

REG

OUT V-REG

IN 400 VDC

A1

A2

C1

C3

A3

A4

C2

X6

LOAD

L1

L2

X8

1

2

3

P02

R1
_2

=0
.0

01
 R

2_
3=

5K

1

2

3

P01

R1_2=47K R2_3=0.001

LXK2-PW14

D2

NSSW008CT-P1

D1

R2
36

Heater Power Supply
IN-AC-1

IN-AC-2

M1

OUT-H

OUT-S

VREG=1.25

X5

R1
1K

R5
60

L1
5

C4

3.3µF

C5

3.3µF

C6

10nF

L3

500µH

L5

500µH

C7

10µF

R28
10

R10

100K

R29

100K

R32

3.3K

R3

15

R14

820K

R16

87K

R17

1

R18
1Meg

R19

60

L6

5

R20
100

1

2

START

DELAY=2

1

2

STOP

DELAY=7

Scheda Regolazione assorbimento minimo

T1

T2

T3

X1

OUT-12

M1
OUT-9

IN-AC-1

IN-AC-2

X3

R9

1

IN
ADJ

OUT
U2

LR8

OUT-HTA

OUT-HTB

12V-SRV9V-SRV

9V-SRV

HE
AT

ER
+V

12
V-

SR
V

HE
AT

ER
-V

12V-SRV

V2

V2

12V-SRV

.tran 0 10 0

.model MYSW SW(Ron=0.001 Roff=10000Meg Vt=.5 Vh=-.4)

.model MYSW-NC SW(Roff=0.001 Ron=10000Meg Vt=.5 Vh=-.4)

.model IRFP460-A vdmos VTO=3.719 RS=0.01467 KP=25.199 RD=0.199 RG=7.5 mfg=International_Rectifier Vds=500 CGDMAX=1.20E-08 CGDMIN=1.00E-11 Cjo=2.77E-10 IS=7.55e-11 Rb=0.0097 TT=1.213e-06 Cgs=3.89E-09 Ksubthres=0.1

.model IRF840-A   NMOS(Level=3 Gamma=0 Delta=0 Eta=0 Theta=0 Kappa=0.2 Vmax=0 Xj=0
+      Tox=100n Uo=600 Phi=.6 Rs=6.382m Kp=20.85u W=.68 L=2u Vto=3.879
+      Rd=.6703 Rds=2.222MEG Cbd=1.415n Pb=.8 Mj=.5 Fc=.5 Cgso=1.625n
+      Cgdo=133.4p Rg=.6038 Is=56.03p N=1 Tt=710n
+      mfg=International_Rectifier Vds=500 Ron=850m Qg=63n)
.model 1N4007-A D(IS=7.02767n RS=0.0341512 N=1.80803 EG=1.05743 XTI=5 BV=1000 IBV=5e-08 CJO=1e-11 VJ=0.7 M=0.5 FC=0.5 TT=1e-07 mfg=OnSemi type=silicon)

.op

.model RESVAR SW(Roff=45K Ron=0.1 Vt=.5 Vh=-.4)

.model BULK118- NPN(Is=185.92p Xti=3 Eg=1.11 Vaf=100 Bf=43.48K Ise=1.1u Ne=2.9 Ikf=1.639 Nk=.8151 Xtb=1.5 Br=11.84 Isc=5.251n Nc=1.556 Ikr=1.229 
+   Rc=35.63m Cjc=303.6p Mjc=.3333 Vjc=.5 Fc=.5 Cje=910.6p Mje=.3333 Vje=.5 Tr=5.692u Tf=21.03n Itf=9.956 Xtf=231.8 Vtf=10 Vceo=400 Icrating=4 mfg=TFK)

.model BU508DFI- NPN(Is=1885.92p Xti=3 Eg=1.11 Vaf=100 Bf=43.48K Ise=18.19u Ne=2.9 Ikf=1.639 Nk=.8151 Xtb=1.5 Br=11.84 Isc=5.251n Nc=1.556 Ikr=1.229 
+   Rc=7.009m Cjc=303.6p Mjc=.3333 Vjc=.5 Fc=.5 Cje=910.6p Mje=.3333 Vje=.5 Tr=5.692u Tf=21.03n Itf=9.956 Xtf=231.8 Vtf=10 Vceo=1500 Icrating=8 mfg=TFK)

230+24 VAC 0,4A

Breakcircuit Controller

Pot. Lin.

Pot. Lin.

Out HT 30 - 320 VDC

HV Regulator

Pot. Lin.

Contr. TENSIONE

Contr. Corrente massima erogata
80 - 250 mA (280 mA max drop-limit)

Protezione sovraccarico con comando per distacco alimentazione 
in uscita, su corrente assorbita regolabile da 30 a 280 mA
(Fusibile elettronico)

Alimentatore stabilizzato HT-LT
              - 30 - 320 VDC, 250 mA
              - 1,2 - 35 VDC, 5 A (Servizi)

mAmpere
(200 mV)

Volt
(200 mV)

(500K)

(10K)

(5K)

Reg. Fine
(2K)

A4

A3

C1

C3

C2

B4

B3 B2 B1

B6 B7

B5

(47K)

(50K)

Gruppo regolatore e stabilizzatore 
tensione d'uscita, con amplificatore 
di errore a mosfet.

Reg. 
V.MAX

Reg. 
V.MIN

V Reg.

Aliment. 12V

+

-

V Reg.

V UnReg.

(5K)

T2

Pot. Lin.

Filtro EMI in uscita

A1

A2

Scheda regolatore
di potenza e ingresso
alimentazione

Re
s.

 p
er

 m
isu

ra
co

rre
nt

e 
in

 u
sc

ita

3Watt

3Watt

3Watt

3Watt

3Watt

Scheda controllo Start/Stop

Ingresso protezione CC Relay
Uscita

230 VAC

Millivoltmetri

TEST

Compensazione transitori su tensione regolata

Rilevamento tensione in uscita

B10

B8

B9

2 Relay
Servizi

M
isu

ra
 T

en
sio

ne

M
isu

ra
 C

or
re

nt
e

B3

B2

P03P04

21

Compensazione transitori su tensione regolata
Controllo tensione in uscita

S

D

G

B2

MASSA-1

MASSA-2

MASSA

MASSA-3

(100K)

RO
SS

O

VE
RD

E

25
0 

m
A 

(m
ax

)

12V, 1,250 A

9V, 400 mA

Scheda Alimentatore Servizi

Termostato Ventole

VE
NT

OL
A

Voltmetro 100V

Modulo 1.2 - 35 V

120 mA (max)

Filtro EMI (opzionale)

Scheda Regolazione Carico minimo 1 - 10 mA (zavorra per i condensatori)

T1

T3

mAmpere
(200 mV)

Volt
(200 mV)

(500K)

(100)

(M
as

sa
)

COMMON-S

Alimentazione Voltmeto (+)

VENTOLA

Out LT 1.2 - 35 VDC
5 A max.

+-

9 VDC

INT1

Scheda Principale

V

mA

 
Modulo principale



M1

IRFP460-A

100K
R1

R2

100K

C1

10µ

R3

22

D1

BZX84C12VL100µ

C2
R410K

C3

100n

D2

1N4007-A

C4

150n

D31N
40

07
-A

R5
120K

R6
120K

M2

IRFP460-A

R7

22

R8

22

IRFP460-A
M3

BZX84C12VL
D4

D5

1N4007-A

D6

1N4007-A

C5

100µ

R9

22

C6

100p

C7

1µ
D7

10
00

-3

D8

10
00

-3

D9

10
00

-3

D10

10
00

-3
C1

C3

C2

A1

A2

A3

A4

Giratore 10 H, 21 Ohm

MAX 405 VDC

A4

A3

C1

C3

C2

1000V - 3A

A1

A2

Regolatore di potenza MOS-FET

2Watt

2Watt

(Massa)

Modulo Regolatore di Potenza e ingresso Alimentazione VCA



D1

1N4007

U1

4N25

R1
1K

Q1
2N3904

C1

8.2n

R2

3,3K

Q2
2N3904

R3

22K

R4

33K

R5

3,3K
R6

10K

Q3
2N3904

D2

1N750

R7
10K

D3

1N4007

C2

220µ

C3

15n

R8

10K
C5

100n

0.47µ

C6

R9
100

R10
330K

R11
2.2K

60
0 12V

CO
M

1

COIL +

COIL -

NO1

NC1

COM2

NC2

NO2

REL1
Q4

STX93003

R12

47K

R13

10K

R14
100K

R15
1K

R16
1K

SB
5

SB4

SB
3

SB
6

SB
7

SB
2

SB
1

SB8

SB9

SB10

SB4

SB3 SB2SB1SB6

SB7

SB5

Aliment. +12VSTART

STOP

SB8

SB9

SB10

LED START

LED STOP

OUT-SRV (opz.)

Scheda Start-Stop

Ingresso HT Uscita HTIngresso Sensore di Corrente



Q1
STX83003

R1

1Meg

R2
33K

R3
68K

R4
33K

Q2
STX93003

R5
10K

R6
10K

R7

10

R8

33K

R9
100

R10

470

D1

1N4007

C1

22n

C2

100µ

D2

1N4007

D3

1N4007

Q3
BU508DFI-1R11

4.7K

R12
3.3K

Q4
BULK118-1

R13
330K

T2

T3

T1

T2

T1

T3
12 V

HT 30-320 V (B2)

MASSA

Scheda “Ballast” e Regolazione Carico Minimo (1 - 10 mA)



C1

470µ

C4

1000µ
R2
330K

IN

GND

OUT
U1

LM7805

D1

1N750

V1

12V

R1
5K

L1
25H

START-ACC

PU
LS

E(
0 

5 
5m

 0
.1

 0
.1

 1
00

)

V2
OUT-9

OUT-12

M
1

IN
-A

C-
1

IN
-A

C-
2

Alimentazione Servizi e Strumenti

600 mA

7809

1250 mA

Modulo Switch 230-AC -12-DC

Ritardo di 10ms



C1

470µ
R2
330K

V1

{VREG}

R1
5K

L1
25H

V2

9V

R3

100K

OUT-H

M1

IN
-A

C-
1

IN
-A

C-
2

OUT-S

Alimentazione Filamenti e Servizi dedicati

1.25 - 35 VDC
5 A maxSW 1-2

Modulo Power-Switch 230-AC -36-DC + REG. 1.25 - 35 VDC

SW 3

(-)

(+)

9 V strumento
In 230 VAC DC-DC converter


