
R257
3k3

R248
10k

R243
68k

R249
10k

R258
10k

R223
20k R212

6k98
R213
6k98

R215
0R15

R205
NP

R224
47R
3W

R225
1k

R216
10R

R217
10R

R246
47k

R256
60k

R262
60k

R276
1k0

R260
30k

100R
3W

1

2 3

41

23

4

R259
4k99

D53

UF202

D58

UF202

D62

UF202

To bus soft start

+15V-P

U6
`

1

3

2

U11 COSMO 1010

U13 COSMO 1010

C96

1

2

SCC

2

1

AC start

C7

D74

1N4148W

D63
1N4148W

D51
1N4148WS

D49

1N4148W

D50

1N4148W

C80
2n2

R211
47R
3W

Q36
IRF640

U10
UC3845

Q9
2SD1898

Q10
BCX53

10uF
160V

UTIL_PS_OUT

CH +

U8 COSMO 1010

Note: 
Light to 
disable

C81
10n C62

420n

1

2

3

7
8

6

4

5

Comp

FB

I sense GND

Vcc
Vref

OUT

RT/CT

TX9

12

11

1

3

CH -

D73

UF202

C69
47uF
100V

D3aD3b

CH - CH - CH - CH - GND

R269
2k5

Q59From pro cessor

R204
100R

R214
4.99k

R202
2K

Q8
2N2222

U7
E43G

3

2

R221
1k

R209
10k

R210
38.3k

R222
2k

1

C61
100n

R203
100k

GND GND

5

6 7

8

10

D54

C82, 
680p
1kV

R206
22R

C78
1000μF
16V

C84
100n

9

GND

D69

C99
680p
1kV

R219
22R

C79
1000μF
16V

U5

78M05

C92
100n

IN

GND

OUT

D28a D28b

C95
100uF
50V

C93
100n

+5V-P

D70

R264
22R

U20

LM7912
IN

GND

OUT

-12V-P

C116
100uF
25V

C117
100n

C132
220uF
25V

C133
100n

1

2 3

1

2

3

1

2

4

3

BAT +

C70 C72
2,2nF
275V

EARTH

BAT -

C73
2,2nF
275V

C71

200A
fuse

1

2 3

4

U18
Cosmo 1010

R343
1k

R337
10k

C11
2n2

Q42
IRFB3006G

S

D

Q58
IRFB3006G

Q44
IRFB3006G

Q45
IRFB3006G

CH -

BAT -

CH -

CH +

R29
1M

R30
1M

R31
1M

R32
1M

R36
1M

R35
1M

R34
1M

R33
1M

R234

12

11

7

8

10

9

C91
1uF
100V

D27

R340
1k

R339
1k

C141
47uF
50V

C20
47uF
50V

L5
41-100013-
00G

Q46
2SC2655L

1 2 3 4 5 6 7 8

16 15 14 13 12 11 10 9

U9
SG3525

Q47
2SA1020

R247
100R

R220
10R

C
22

10
0n

Q48
2SC2655L

Q49
2SA1020

TX5
81

4

6

5

2

7

D55=
1N4148WSC74

100n

R273
100R

R271
10R

Q43
2SC2655L

Q16
2SA1020

Q41
2SC2655L

Q15
2SA1020

TX11
81

4

6

5

2

7

TX10
81

4

6

5

7

D76

D14b

D14a

Q61
UT3404G

C21
2n

C15
120n

R14
10k

C19
100n

C4
10n

R12
768R

C110

10n

R13
100R

C5
100n

1

23

4

U19
COSMO 1010

C57
100n

R113
1k

R116
10k ZD24=J3=18V

ZD25=J3 
=18V

ZD30=J3=
18V

ZD27=J3=
18V

ZD26=J3=18V

ZD29=J3=18V

ZD31=J3=18V

ZD28=J3=18V

TX1

D15b

D15a

Q60
UT3404G

D

S

ZD6=J3=
18V

ZD12=J3=
MMSZ5248=
18V

ZD22=J3 
=18V

ZD23=J3=18V

D26b

D26a

D24b

D24a

D75
1N4148WSC31

250nF

D

S

D77C29
820n

BAT -

BAT +

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

CN9

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

CN10

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

CN11

W10

W11

GRID-L

P4

GRID-N

P1

GRID-L

W14

GRID-N

P4

MOV1
471KN20

C135

MOV2
561KN20

R187
665K

R196
665K

R185
665K

R194
665K

R186
665K

R195
665K

R184
665K

R193
665K

155
Ohm

832HA-1A-F-C
12 V relay
40A

RY1
O/P-N

P2
230V-N
OUTPUT

EARTH

C122
10nF
285VAC

C119
10nF
285V AC

MOV3
561KN20

C120
10nF
285V AC

O/P-L

P3
230V-L
50Hz OUTPUT

O/P-L

W17

C54

NTC2
10R

W15

155
Ohm

832HA-1A-F-C
12 V relay
40A

RY2

155
Ohm

832HA-1A-F-C
12 V relay
40A

RY3

W16

R176
100K

R175
100K

R178
100K

155
Ohm

832HA-1A-F-C
12 V relay
40A

RY41

2

1

2

1

2

1

2

C58

C53 C52

C60 C59

L2

EARTH

C33
F20.0K PMK350VAC

Q35
2SA1020

R192
10k

ZD10=BV=
BZT52H-C30=
30V

R197
5k

R190
10k

C50

C51
220uF
16V

C176
250nF

Q39
2SA1020

R266
10k

ZD5=BV=
BZT2H-C30=
30V

D47
E3=
1N914

Q62
2SA1020

R189
10k

ZD32
=BV=30V

Q34=W2F
PMBT
2907A

R197
5k

R191
1k

C49C177

C84
220uF
16V

D46
E3=
1N914

D78=
1N4148

Q33
2SA1020

R188
10K

U16
UC3845L

1

2

3

7
8

6

4

5

Comp

FB

I sense
GND

Vcc
Vref

OUT

RT/CT

U17

1

2

4

3

C109
420n

C105
100n

C106
100n

C10
10uF
25V

C14
22pF
1kV

C107
1uF
63V

TX2
BUS+

BUS-

R40
22R

R39
22R

Q6
IRF840

R251
0R62

R252
1k2

R245

22R

R9
1k

R250
30k

D65
RHRP8120

2

4
7

10CH-

From main power supply
TX9 /Q37
+15V_P

D72

Does not exist
in later models

Bus soft start part

ZD18=BN
BZT52H-C15
15V

R147
665k

R149
665k

R148
665k

R155
665k

R172
49k9

R171
49k9

R154
49k9

R146
49k9

C138
1uF
63V

R135
665k

R129
665k

R136
665k

R131
665k

C63
10n

C64
10uF

R263
2k

C10
10uF
25V

C67
39n

R208
3k

C83
147n

C178

C90
420n

C94

C125
68p, 1kV

R82
1K0

R83
178K

R241
1M0

R236
1M0

R84
178K

R235
1M0

R104
178K

R107
20K R230

47k
R242
0R62

R
23

2
51

K
 2

W

R268
22R, 1W

R223
22R

R239

1K

C88
220uF

25V

ZD1 33

ZD15=BL
12V

ZD9=BN
BZT52H-C15
15V D61

SF2040

D60
1N4007S

D59
A2

D66b

D66a

C85
100n

C87
33uF
450V

U15
UC3845L

1

2

3

7
8

6

4

5

Comp

FB

I sense GND

Vcc
Vref

OUT

RT/CT

D17

1N4007S

D18

D20

D21

+340V DC

Q37
IRFBG30

Q6315,6V
at 340V

ZD13=BN
BZT52H-C15
15V

ZD14=BN
BZT52H-C15
15V

15V

TX6
R231
15k
5W

PIP mains power supply

L3

C18
1uF
280V AC

C23
47n

2

1

CN12
FAN3

+12V

R261
3.6K

via CN11, pin15

C111
270n

C86 80n

R237
200k

C98
2n2

R228
30k

R229
10k C89

39n

1

2

3

5

6

R238
30k

C97

100n

R227
8k2

MPS GND 

D

S

+340V DC

R275
510R

+15V-P

C102
10n

+15V-P

R265
22R

C118
680pF

1kV

D57
RS1J

+15V-P

R274
2k CH -

C66 C65
220uF
25V

L6

ZD17=BN
BZT52H-C15
15V

C27
47uF
25V

C104
10n

C100
39n

R6
8k2

GNDGND

Q25
IRFB3307Z

C147
122n

R88
47k

R87
22R0

R57
200R

Q56
2SD1963

Q57
2SB1308

R54
10R

R61
10R

D71
1N4148WS

Q19
IRFB3307Z

S

D
C139
122n

R63
47k

R64
22R0

R44
200R

Q52
2SD1963

Q53
2SB1308

R47
10R

R20
10R

C113
1uF

C112
1uF

D31
1N4148WS

D37
1N4148WS

CH-

Q13
IRFB3307Z

C162
122n

R55
47k

R52
22R0

Q18
IRFB3307Z

C161
122n

R60
47k

R62
22R0

Q23
IRFB3307Z

C160
122n

R79
47k

R81
22R0

Q40
IRFB3307Z

C153
122n

R86
47k

R93
22R0

Q26
IRFB3307Z

R85
47k

R92
22R0

C126
1uF

C124
1uF

Q14
IRFB3307Z

C140
122n

R56
47k

R53
22R0

C152
122nQ24

IRFB3307Z

C159
122n

R69
47k

R76
22R0

R17
200R

Q50
2SD1963

Q51
2SB1308

R4
10R

R1
10R

C103
1uF

C76
1uF

D30
1N4148WS

TX1.3

Q11
IRFB3307Z

C158
122n

R45
47k

R41
22R0

Q17
IRFB3307Z

C157
122n

R58
47k

R59
22R0

Q20
IRFB3307Z

C136
122n

R68
47k

R70
22R0

Q38
IRFB3307Z

C156
122n

R77
47k

R80
22R0

R50
200R

Q54
2SD1963

Q55
2SB1308

R51
10R

R49
10R

C114
1uF

C123
1uF

D52
1N4148WS

Q21
IRFB3307Z

C155
122n

R73
47k

R78
22R0

Q22
IRFB3307Z

C154
122n

R74
47k

R75
22R0

Q12
IRFB3307Z

C137
122n

R46
47k

R42
22R0

CH- CH- CH- CH- CH- CH-

TX1.3 TX1.3 TX1.3 TX1.3 TX1.3TX1.3TX1.3

TX1.4

CH-

4

3

TX1.4 TX1.4 TX1.4 TX1.4 TX1.4 TX1.4 TX1.4 TX1.4 TX1.4 TX1.4 TX1.4 TX1.4 TX1.4 TX1.4

TX8

81

4

6

5

2

7

ZD20=J3=18V

ZD21=J3= 
18V

ZD19=J3=18V

ZD16=J3=18V

Vref Vcc Out
B

Vc Ground Out 
A

Shut
down

Comp

-in +in sync
Osc 
out CT RT Disch

Soft 
start

R65
1k

CH-

CH -

CH -

C108
22nF
630V

BUS+

BUS-

U14
2SC5353

+340V DC+340V DC

MPS GND MPS GND 

MPS GND 

CH -CH -CH -CH -CH - CH - CH -

BAT - BAT - BAT - BAT -

GND GND

C115
680p
1kV

CH -

C101
120n

C127
27uF

C134
27uF

R127
2k0

Sense

C28
47uF

CN5
FAN2

CN3
FAN1

4

3

2

1

4

3

2

1

C172
340 nF 

GND

R126
3k

R122
1k

R119
10k

R115
100R

D56=A2
1N4148

D48=A2
1N4148

R114
100R

R118
10kR121

3k9
C26
340 nF 

CN11
PIN8

Ctrl

GND

+12V

Sense

Ctrl

C30
820n

+5V-P

+12V +12V +12V

R120
10k

CN11
PIN9

TX1.3TX1.3TX1.3TX1.3

TX1.4

+12V

+12V +12V-F +12V-F +12V-F

+12V-F+12V-F+12V-F

+12V-F+12V-F

GND

+12V

+12V

12V 12V 12V 12V 12V 12V 12V

12V

12V 12V

12V 12V 12V 12V 12V

12V

GNDGNDGNDGNDGNDGND

GNDGNDGND

GND GND

ZD11=BV
=30V

C175

R198
5k

C49

EARTH

Q7=W2F=
PMBT2907A

BAT
54S
 -V

BAT
54S
 -V

BAT 54S-V BAT 54S-V

BAT 
54S
 -V

D23
1N4148WS

D68
1N4148WS

D69
1N4148WS

C75
47uF
25V

CH - CH - CH - CH -

+12V

D64b

D64a

BAT54S-V

R11
5k1

R108
4k7

To resistors from BUS+
To resistors from BUS-

CT1
41-020027-00G

4

6
1

3

5
R199
NP

R226
1K

12345678

CN6-to CAN POWER

+5V-PGND

CN10
PIN1

R267
2K

1 2

CN4
NTC4

1 2

CN8
NTC3

R270
750R

R272
750R

NTC4
10k

Inv

NTC3
10k

GND GND

C8
3300uF
63V

C9
3300uF
63V

C12
3300uF
63V

C13
3300uF
63V

CH - CH - CH - CH -

C121
10nF
285V AC

AXPERT MAIN BOARD CIRCUIT: 16-500242-02G

Drawn: by maxo    Minor edits: Coulomb

Drawing No.: main board_rev 10.dwg

Date: 5th June 2022
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REMARKS: 
1. IGBT have internal diode, but it is not drawn.
2. All SMD capacitors measured in-circuit-possiblly not 
absolute correct values
3. Some SMD capacitors are without value- can not be
measured in-circuit due are paralled with ELCO's with 
much higher capacity. 

+
15

V
-P

+12V

 C
N

11
, 

pi
n 

7

 CN9, pin 10
 CN9, pin 9

GND

GND

 

 CN6, pin 2

CH + CH +

+15V-P

D19
RS1J
250ns

R158
18k

D2
RS1J
250ns

ZD8=J3
MMSZ5248
18V 

C24
22uF
50V

TX7

High side main inverter IGBT drive  

5

4

2

1

10

9

7

6

C6
47uF
25V

R21
18k

ZD3
J3=18V

ZD4
BC=
5V6

C25
22uF
50V

D1
RS1J
250ns

C2
22uF
50VR10

18k

ZD1
J3=18V

ZD2
BC=
5V6

C39

ACPL-T350
U3

2

3

5

6,7

8

C38
1uF

ZD7=BC
BCW61C
5V6

R72
49k9

R144
47R

R145
47RD6

SOD123
1N4148W

D8=L4
BAT54
SOT-23

1

3

QB2
IRGP
4066D

1,4

D40
RS1J
250ns

 CN9, pin 8
 CN6, pin 2

INV-N OUT

D11=A2
1N4148W

R7
500R

Q1
W1p
PMBT2222A

R15
220R

R3
100R

R5
1K

ACPL-T350
U1

2

3

5

6,7

8

D5
SOD123

1N4148W

1

3

1,4

R2
500R

D41
1N4148W

12V

GND

C36

C1
820nF

D7=L4
BAT54
SOT-23

R71
49k9

R48
47R

R139
47R

QA1
IRGP4066D

D43=A2
1N4148W

R177
500R

Q3
W1p
PMBT2222A

R170
220R

R179
100R

R24
1K

2

3

R180
500R

D29
1N4148W

GND

C44

C37
820nF

C65
220uF
25V C66

GND

12V

1 2

GND

L4 230V
OUT

6

5

4

3

2

1

LEM
HY-50P/SP21

R8
30K

C130
100uF
25V

C68
100n

C131
100uF
25V

C129
100n

R43
30K

GNDGND

HCT1-Current 
controller

R38
30K

R19
30K

 CN9, pin 11

 CN9, pin 12

D22=A2
1N4148W

R25
500R

Q4
W1p
PMBT2222A

R27
220R

R28
100R

R169
1K

ACPL-T350
U4

2

3

5

6,7

8

1,4

R37
500R

D10
1N4148W

12V

GND

C35

6,7

R133
49k9

R140
47R

R152
47R

D12

SOD123
1N4148W

D45=L4
BAT54
SOT-23

1

3

QD2
IRGP4066D

C46
820nF

C55

C56

C32
47p,630V

BUS-

D42=A2
1N4148W

R18
500R

Q2
W1p
PMBT2222A

R22
220R

R23
100R

R16
1K

ACPL-T350
U2

2

3

5

6,7

8

1,4

R26
500R

D39
1N4148W

12V

GND

C3

6,7

R130
49k9

R137
47R

R150
47R

D16

SOD123
1N4148W

D4
BAT54
L4,SOT-23

1

3

QC1
IRGP4066D

C47
8,2uF C34

47p,630V

BUS-

D25=A2
1N4148W

R157
500R

Q5
W1p
PMBT2222A

R182
220R

R183
100R

R168
1K

ACPL-T350
U12

2

3

5

6,7

8

1,4

R165
500R

D9
1N4148W

12V

GND

C43

6,7

C45
8,2uF

8

R105
47K

R106
47R

R103
10R

D36
SOD123
1N4148W

D44=L4
BAT54
SOT-23

1

3

Q31
STW45N60

S

D

Q32
STW45N60

S

D

R123
47K

R125
47R

R124
10RD38

SOD123
1N4148W

P

D13
APT30DQ60BG

N

BUS- BUS-

BUS+ BUS+

BUS-BUS-

BB-

L1

BB+N

C40
470uF
500V

C41
470uF
500V

BUS+

BUS-

BUS+
W18

W19

R173
200k

R156
200k

R174
200k

BUS-

R159
1M

R160
1M

R161
1M

R162
0R13

14C
N

9

R163
1M

R164
1M

R167
1M

R166
0R

 CN11, pin 1  CN11, pin 2  CN11, pin 5 CN11, pin 4 CN11, pin 3

GND GND GND GND GND

INV-N OUT

BUS-

INV-N OUT

IN
V

-N
 O

U
T

INV-N OUT

C42
0,47uF,630V

C17
0,47uF
630V

C16
0,68uF
630V

Q28
GP4063D

C

E

R95
47k

D33
1N4148

R94

0R

Q29
GP4063D

C

E

R98
47k

D34
1N4148

R97
0R

R101
22R

P

C145
100p
1kv

C144
100p

1

2

BB-

Q27
GP4063D

C

E

R89
47k

D32
1N4148

R90
0R

R91
22R

Q30
GP4063D

C

E

R100
47k

D35
1N4148

R99
0R

R102
22R

N

C142
100p
1kV

C143
100p

BB+

R96
22R

HFPW+

HFPW+

INV-N OUT

WHERE
FITTED

S

D

S

D

S

D

CH -

R200
47R

R201
47R

LEGEND:
NP- not populated

 CN9, pin 7

2.5V @
12.75V

C77
39n

+12V+12V

R244
10k

+12V

To processor

via CN11, pin16

+5V-P

+5V-P

-12V-P

+5V-P

Batt
CN10-2

CN10-3

CN11-6

-12V-P

INV L

INV L

C55, C56 have 
22μF 50V in 
parallel

Where 
fitted 

2.5V
@19.5V

AC_ON
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