
1

1

2

2

3

3

4

4

5

5

A A

B B

C C

Date: 15 may 2016
KiCad E.D.A.  

Rev: Size: A4
Id: 1/7

Title: 3-phase sine-wave frequency changer

File: pwmsine.sch
Sheet: /1

2 P
10

4
V

C
C

3

VCC3

R
E

S
E

T

+ C101

100uF/6.3V

VCC5
C102

100nF

A
A

C
C

T
R

10
3

S
M

B
J3

V
3

VI VO

G
N

D

U101

MCP1702-3302

C103

100nF

+ C105

100uF/6.3V

VCC3
+ C108

10uF/6.3V Ta

C109

180pF

V
C

C
3

R
10

2
10

0kRX
TX

RX
TX

1
2
3
4
5

P
10

1
IS

P

R
10

1
10

0k

VCC3
+C117

10uF/6.3V Ta

+C116

100uF/6.3VC115

100nF

C113

100nF

C107

18pF

C110

18pF

X101

14.7456MHz

PIO0_8/MISO0/CT16B0_MAT01

PIO0_9/MOSI0/CT16B0_MAT12

PIO0_10/SWCLK/SCK0/CT16B0_MAT23

PIO0_11/R/AD0/CT32B0_MAT34

PIO0_5/SDA5

PIO0_6/SCK06

V
D

D
A

7
V

S
S

A
8

PIO1_0/R/AD1/CT32B1_CAP0 9

PIO1_1/R/AD2/CT32B1_MAT0 10

XTALIN20

PIO1_2/R/AD3/CT32B1_MAT1 11

V
D

D
21

PIO1_3/SWDIO/AD4/CT32B1_MAT2 12

V
S

S
22

PIO1_4/AD5/CT32B1_MAT3/WAKEUP 13

PIO0_0/RESET23

PIO1_5/RTS/CT32B0_CAP0 14

PIO0_1/CLKOUT/CT32B0_MAT224

PIO1_6/RXD/CT32B0_MAT0 15

PIO0_2/SSEL0/CT16B0_CAP025

PIO1_7/TXD/CT32B0_MAT1 16

PIO0_326

PIO1_8/CT16B1_CAP0 17

PIO0_4/SCL27

PIO1_9/CT16B1_MAT0 18

PIO0_7/CTS28

XTALOUT19

U103

LPC1114FN28DIP28

A
A

C
C

T
R

10
2

S
M

B
J5

V

SWITCH1

V_SENSE02

PWM0
PWM1
PWM2

GREEN
RED

BRIDGE_ENABLE

GREEN
RED

R105
470R

R104
470R

1
2
3
4

P
10

7

LE
D

power

power.sch

TR101

220/6V-3VA

L1F

N

D101

1N4001

D104

1N4001

D102

1N4001

D105

1N4001

+ C104

2200uF/25V

C106

100nF

VI VO

G
N

D

U102

7805

+ C111

1000uF/10V

C112

100nF

VCC5

PWR_FLAG

+ C114

10uF/10V Ta

A

C GND

Vcc

Ve

Vo

A2

C3 GND 5
VO 6
VE 7

VCC 8

OC104

6N137

R110
330RBRIDGE_ENABLE

PWR_GND

PWR_VCC5C122

100nF

PWR_GND

PWR_SD_IN

R
11

7
39

0R

A

C GND

Vcc

Ve

Vo

A2

C3 GND 5
VO 6
VE 7

VCC 8

OC101

6N137

R107
330RPWM0

PWR_GND

PWR_VCC5C119

100nF

PWR_GND

PWR_PWM0

R
11

3
39

0R

A

C GND

Vcc

Ve

Vo

A2

C3 GND 5
VO 6
VE 7

VCC 8

OC102

6N137

R108
330RPWM1

PWR_GND

PWR_VCC5C120

100nF

PWR_GND

PWR_PWM1

R
11

4
39

0R

A

C GND

Vcc

Ve

Vo

A2

C3 GND 5
VO 6
VE 7

VCC 8

OC103

6N137

R109
330RPWM2

PWR_GND

PWR_VCC5C121

100nF

PWR_GND

PWR_PWM2

R
11

5
39

0R

R
10

6
1k

SWITCH2
R112
470R

C126

100nF

1
2
3 P

10
9

S
W

IT
C

H

12

P102

FAN

SDA
SCL

BLUE

Expander

expander.sch

BLUE
R103
470R

SWITCH2

SWITCH1
R111
470R

C118

100nF

ROT_P
ROT_R

ROT_L
R119
100R

R118
100R

R116
100R

C125

100nF
C124

10nF
C123

10nF

1
2
3
4

P
10

8
R

O
T

C
O

D

ROT_L
ROT_R
ROT_P

INT

D106

1N4001

D103

1N4001

12

P103

DC_IN_cold

1

2 P
10

5
V

C
C

5

VCC5

1

2 P
10

6
V

C
C

5

VCC5

sensing

sensing.sch

bridges

bridges.sch

V_SENSE21

V_SENSE10

1
2
3
4
5

P
11

0
C

O
N

T
R

O
L

BRIDGE_ENABLE
PWM0
PWM1
PWM2

1
2
3
4

P
11

1
S

E
N

S
IN

G

V_SENSE02
V_SENSE21
V_SENSE10

+ C127

1000uF/10V

+ C128

100uF/10V

overcurrent

overcurrent.sch

+ C131

1000uF/6V

A
A

C
C T
R

10
4

S
M

B
J5

V

VCC-5

+C133

100uF/6VC132

100nF

+ C130

100uF/16V

C129

100nF

VCC5
VIN-

VIN+ VO-

VO+

DC101

DC-DC 5/5

sensing2

sensing2.sch

1

2

P
11

5
S

D
_I

N

1

2

P
11

2
P

W
M

0

1

2

P
11

3
P

W
M

1

1

2

P
11

4
P

W
M

2

PWR_GND

PWR_GND

PWR_GND

PWR_GND

for sensing

A
A

C
C

T
R

10
5

S
M

B
J5

V



1

1

2

2

3

3

4

4

5

5

A A

B B

C C

Date: 15 may 2016
KiCad E.D.A.  

Rev: Size: A4
Id: 2/7

Title: 

File: power.sch
Sheet: /power/

1
2
3
4
5

P
20

1
M

A
IN

S
L1
L2
L3

N
PE

1 2F201

T15A1 2F202

T15A1 2F203

T15A

P$1P$1 P$2 P$2

TR204

1.5KE400CA

L1FN

P$1P$1 P$2 P$2

TR205

1.5KE400CA

L2FN

P$1P$1 P$2 P$2

TR206

1.5KE400CA

L3FN

1 122

V201

V250LA10P

L1FN

1 122

V203

V250LA10P

L2FN

1 122

V202

V250LA10P

L3FN

TR207

220/15V-3VA

L1F

N

D208

1N4001

D210

1N4001

D209

1N4001

D211

1N4001

+ C225

4700uF/35V

C226

100nF

VI VO

G
N

D

U202

7815

+ C227

1000uF/25V

C229

100nF

P
W

R
_V

C
C

15

PWR_FLAG

PWR_GND

P
W

R
_G

N
D

P
W

R
_G

N
D

P
W

R
_G

N
D

P
W

R
_G

N
D

P
W

R
_G

N
D

C218

100nF

VI VO

G
N

D

U201

78L05

+ C222

100uF/10V

C223

100nF

PWR_VCC5PWR_VCC15

PWR_GND

P
W

R
_G

N
D

P
W

R
_G

N
D

P
W

R
_G

N
D

1
2
3 P

20
6

O
U

T
P

U
TPHASE_0

PHASE_1
PHASE_2

1 122

V204

V420LA10P

PHASE_1PHASE_0

1 122

V205

V420LA10P

PHASE_2PHASE_1

1 122

V206

V420LA10P

PHASE_2PHASE_0

PHASE_2

PHASE_0

P$1P$1 P$2 P$2

TR209

1.5KE400CA

PHASE_1

P$1P$1 P$2 P$2

TR210

1.5KE400CA

P$1P$1 P$2 P$2

TR211

1.5KE400CA

T
R

20
8

3x
1m

H
/1

5A

PHASE_0_RAW

P
H

A
S

E
_1

_R
A

W

P
H

A
S

E
_2

_R
A

W

PHASE_0

P
H

A
S

E
_1

P
H

A
S

E
_2

C231

1nF/1000V

C
23

0

1n
F

/1
00

0V

C
21

9

10
nF

/2
50

V
ac

PHASE_0_RAW

C
22

0

10
nF

/2
50

V
ac

PHASE_1_RAW

C
22

1

10
nF

/2
50

V
ac

PHASE_2_RAW

D212

1N4001

D207

1N4001

12

P204

DC_IN_hot

P
W

R
_G

N
D

12

P205

VCC15_hot

C228

1nF/1000V

PWR_GND

T
R

20
3

3x
1m

H
/1

5A
L1

F
L2

F

L3
F

L1

L2L3
C203

1nF/1000V

C
21

5

10
nF

/2
50

V
ac

L3FN

C
21

6

10
nF

/2
50

V
ac

L1FN

C
21

7

10
nF

/2
50

V
ac

L2FN

N

C201

1nF/1000V

C202

1nF/1000V

C209

1nF/1000V

L1 L2 L3

D204

MUR1560G

D205

MUR1560G

D206

MUR1560G

D203

MUR1560G

D202

MUR1560G

D201

MUR1560G

L1
F

P
X

L2
F

P
X

L3
F

P
X

PWR_GND

PWR_VCC400+
C

21
0

47
0u

F
/4

50
V

+
C

20
4

47
0u

F
/4

50
V

1

2

JP
20

1

D
O

U
B

LE
R

N

R202
100k/3W

R201
100k/3W

AA C C
TR202

1.5KE440A

AA C C
TR201

1.5KE440A P
W

R
_F

LA
G

P
W

R
_F

LA
G

C
21

4

10
0n

F
/4

50
V

C
20

8

10
0n

F
/4

50
V

+
C

20
5

47
0u

F
/4

50
V

+
C

21
1

47
0u

F
/4

50
V

+
C

20
6

47
0u

F
/4

50
V

+
C

20
7

47
0u

F
/4

50
V

+
C

21
2

47
0u

F
/4

50
V

+
C

21
3

47
0u

F
/4

50
V

12

P203

VCC400

PWR_GND

12

P202

VCC400

PWR_GND

PHASE_1

PHASE_2

PHASE_0

1 122

NTC201

NTC15A

L1FL1FP

L2FL2FP

L3FL3FP

1 122

NTC203

NTC15A
1 122

NTC202

NTC15A

DS1 1

DS2 2

A3

K4

K201

S216SE1

L1F

L1FP
R203
270RNTC_OFF

PWR_VCC5

DS1 1

DS2 2

A3

K4

K202

S216SE1

L2F

L2FP
R204
270RNTC_OFF

PWR_VCC5

DS1 1

DS2 2

A3

K4

K203

S216SE1

L3F

L3FP
R205
270RNTC_OFF

PWR_VCC5

B
B

C C
E EQ201

BC546C

N
T

C
_O

F
F

B
B

C C
E EQ202

BC546C

PWR_GND

PWR_VCC5
R206
470k

PWR_GND

+ C224

4.7uF/10V

1

2 P
20

7

N
-P

E

N

PE

DS1 1

DS2 2

A3

K4

K204

S216SE1

L1F

BRAKE

R207
470RBLUE

1

2 P
20

8

B
R

A
K

EN

BRAKE

C233

1nF/1kV

L1
F

BRAKE
R208

15R/2W

VHALF

P
20

9
P

21
0

P
21

1

P
21

2
P

21
3

P
21

4

P216

P
21

5

+ C232

100uF/10V

P
W

R
_G

N
D

R
20

9
3M

3

+ C234

1000uF/25V

P
W

R
_G

N
D

3x12 turns on 3E25 core
26-42x13mm (TX42/26-3E25)

1

2 P
21

7

P
W

R
V

C
C

5PWR_GND

PWR_VCC5

+ C238

100uF/16V

C235

100nF

PWR_VCC15

PWR_GND PWR_GND

BOOT0

BRIDGE0
PWR_GND

+ C239

100uF/16V

C236

100nF

PWR_VCC15

PWR_GND PWR_GND

BOOT1

BRIDGE1
PWR_GND

+ C240

100uF/16V

C237

100nF

PWR_VCC15

PWR_GND PWR_GND

BOOT2

BRIDGE2
PWR_GND

DC/DC convertors aletrnative to bootstrap diodes
to avoid limitations on duty cycle

VIN+

VIN-

VO-

com

VO+

DC201

DCDC_TRACO

VIN+

VIN-

VO-

com

VO+

DC202

DCDC_TRACO

VIN+

VIN-

VO-

com

VO+

DC203

DCDC_TRACO

R212
4k7/0.6w

R211
4k7/0.6w

R210
4k7/0.6w BOOT0

BOOT1

BOOT2



1

1

2

2

3

3

4

4

5

5

A A

B B

C C

Date: 15 may 2016
KiCad E.D.A.  

Rev: Size: A4
Id: 3/7

Title: 

File: expander.sch
Sheet: /Expander/

VCC5

SDA
SCL

1
2
3
4

P
30

1
I2

C

A
rr

ay
E

E
P

R
O

M

GND

VCC

A01
A12
A23

G
N

D
4

SDA 5

SCL6

WP7 V
C

C
8U302

24C04

VCC5

SDA

SCL

C
31

3

10
0n

F

LCD_LIGHT
LCD_RS
LCD_RW
LCD_E
LCD_DB7
LCD_DB6
LCD_DB5
LCD_DB4

VCC5

1
2
3
4
5
6
7
8
9
10
11
12

P
30

3
LC

D

VCC5 R304
1M

R
30

6
3k

9
LCD_RS
LCD_RW

LCD_E
LCD_DB4
LCD_DB5
LCD_DB6
LCD_DB7

B
B

C C
E EQ301

BC337
R305
1K5LCD_LIGHT

C311

100nF +C312

100uF/6.3V

VCC5

1
2
3
4
5
6
7
8
9
10

P
30

2
K

B
D

INT

SCL
SDA

V
C

C
5

R
30

1
1k

5

R
30

3
1k

5
RESET

R302
0R

V
C

C
5

+
C

30
1

10
uF

/1
0V

 T
a

C
30

2

10
0n

F

GPB0 1

GPB1 2

GPB2 3

GPB3 4

GPB4 5

GPB5 6

GPB6 7

GPB7 8

V
D

D
9

V
S

S
10

INTA 20

GPA0 21

SCL12

GPA1 22

SDA13

GPA2 23

GPA3 24

A015 GPA4 25

A116 GPA5 26

A217 GPA6 27

RESET18

GPA7 28

INTB 19

U301

MCP23017

A
A

C
C

T
R

30
2

S
M

B
J5

V
/N

C

A
A

C
C T
R

30
1

S
M

B
J5

V
/N

C

ROW1
ROW2
ROW3
ROW4
COL1
COL2
COL3
COL4

ROW1
ROW2
ROW3
ROW4
COL1
COL2
COL3
COL4

ROW1

ROW2

ROW3

ROW4

COL1

COL2

COL3

COL4

C
30

3

10
nF

C
30

4

10
nF

C
30

5

10
nF

C
30

6

10
nF

C
30

7

10
nF

C
30

8

10
nF

C
30

9

10
nF

C
31

0

10
nF

transils essential due to the cabled external sensor; 
pullups have to be 1k5 for the bus to work with their capacitive load

Connect I2C temperature sensor TC74 located at the IGBT heatsink



1

1

2

2

3

3

4

4

5

5

A A

B B

C C

Date: 15 may 2016
KiCad E.D.A.  

Rev: Size: A4
Id: 4/7

Title: 

File: sensing.sch
Sheet: /sensing/

P
H

A
S

E
_0

R
40

1
47

0k
/0

.6
W

R
40

2
47

0k
/0

.6
W

R
40

3
47

0R
P

W
R

_G
N

D

C401

100pF

P
W

R
_S

E
N

S
E

0

P
H

A
S

E
_1

R
40

6
47

0k
/0

.6
W

R
40

7
47

0k
/0

.6
W

R
40

8
47

0R
P

W
R

_G
N

D

C403

100pF

P
W

R
_S

E
N

S
E

1

Vdd11

IN+2

IN-3

GND14 GND2 5
OUT- 6
OUT+ 7
Vdd2 8

OC401 ACPL7900

PWR_SENSE0
PWR_SENSE1

PWR_VCC5

PWR_GND

C
40

2

10
0n

F

PWR_GND

VCC5

C
40

5

10
0n

F

OUT 1

-IN2

+IN3

U401A
TL084

+IN5

-IN6
OUT 7

U401B
TL084

V
+

V
-

V
+

4
V

-
11

U401E
TL084

VCC5

C412

100nF

+ C409

10uF/10V-Ta

R424
47R V_SENSE10

D401

1N4148

VCC3

R
42

2
1k

R
42

3
10

k

R412
10k

R413
10k

R417
10k

C
40

7

10
0p

F

R418
10k

C
40

8

10
0p

F

P
H

A
S

E
_2

R
40

9
47

0k
/0

.6
W

R
41

0
47

0k
/0

.6
W

R
41

1
47

0R
P

W
R

_G
N

D

C404

100pF

P
W

R
_S

E
N

S
E

2

N
R

41
4

47
0k

/0
.6

W
R

41
5

47
0k

/0
.6

W
R

41
6

47
0R

P
W

R
_G

N
D

C406

100pF

P
W

R
_S

E
N

S
E

N

R404
0R

PWR_SENSEN
R405
NC

12

P401

SENSE01

R
44

9
0R

/0
.6

W

C423

33nF

RMS>DC

CC1

VIN2

CF3

-VS 4

CAV 5

OUT 6

+VS 7

COM8

IC401

AD736N

V
C

C
-5

V
C

C
-5

V
C

C
-5

D404

1N4148

AC_SENSE10

+IN12

-IN13
OUT 14

U401D
TL084OUT 8

-IN9

+IN10

U401C
TL084

R420
10k

R
41

9
4k

7

VCC5

VCC-5

AC_SENSE10

+C428

10uF/10V-Ta/NC

+
C

43
2

22
uF

/1
6V

VCC-5

R
M

S
_S

E
N

S
E

10

+
C

42
6

10
0u

F
/1

6V

RMS_SENSE10

+ C430

10uF/10V-Ta

C427

1uF

C429

100nF

VCC5
+ C434

10uF/10V-Ta

C431

1uF

C433

100nF

VCC-5



1

1

2

2

3

3

4

4

5

5

A A

B B

C C

Date: 15 may 2016
KiCad E.D.A.  

Rev: Size: A4
Id: 5/7

Title: 

File: bridges.sch
Sheet: /bridges/

PWR_GND

PWR_NOTSD

PWR_PWM0Y

PWR_VCC15
+ C502

100uF/25V

+ C504

10uF/25V

BRIDGE0

D510

1N4007/nc

PWR_VCC15

G
1

C 2
E 3Q503

IRG4PC50W

BRIDGE0

D
50

7

U
F

60
0M

D
50

8

U
F

60
0M

PWR_VCC400X

PWR_GND2

A
A

C
C

T
R

50
4

1.
5K

E
16

AG
1

C 2
E 3Q504

IRG4PC50W

A
A

C
C

T
R

50
2

1.
5K

E
16

A

C
51

3

1n
/1

kv

R
51

1
10

R
/2

W

C
51

4

1n
/1

kv

R
51

2
10

R
/2

WR507
100R/0.6W

C506

100nF

C509

100nF

R508
22R/0.6W/nc

D504

1N5818

R505
100R/0.6W

R506
22R/0.6W/nc

D503

1N5818

PWR_GND

PWR_NOTSD

PWR_PWM1Y

PWR_VCC15
+ C501

100uF/25V

+ C503

10uF/25V

BRIDGE1

D509

1N4007/nc

PWR_VCC15

G
1

C 2
E 3Q501

IRG4PC50W

BRIDGE1

D
50

5

U
F

60
0M

D
50

6

U
F

60
0M

PWR_VCC400X

PWR_GND2

A
A

C
C

T
R

50
3

1.
5K

E
16

AG
1

C 2
E 3Q502

IRG4PC50W

A
A

C
C

T
R

50
1

1.
5K

E
16

A

C
51

1

1n
/1

kv

R
50

9
10

R
/2

W

C
51

2

1n
/1

kv

R
51

0
10

R
/2

WR503
100R/0.6W

C505

100nF

C507

100nF

R504
22R/0.6W/nc

D502

1N5818

R501
100R/0.6W

R502
22R/0.6W/nc]

D501

1N5818

PWR_GND

PWR_NOTSD

PWR_PWM2Y

PWR_VCC15
+ C521

100uF/25V

+ C522

10uF/25V

BRIDGE2

D515

1N4007/nc

PWR_VCC15

G
1

C 2
E 3Q505

IRG4PC50W

BRIDGE2

D
51

3

U
F

60
0M

D
51

4

U
F

60
0M

PWR_VCC400X

PWR_GND2

A
A

C
C

T
R

50
6

1.
5K

E
16

AG
1

C 2
E 3Q506

IRG4PC50W

A
A

C
C

T
R

50
5

1.
5K

E
16

A

C
52

7

1n
/1

kv

R
51

7
10

R
/2

W

C
52

8

1n
/1

kv

R
51

8
10

R
/2

WR515
100R/0.6W

C523

100nF

C524

100nF

R516
22R/0.6W/nc

D512

1N5818

R513
100R/0.6W

R514
22R/0.6W/nc

D511

1N5818

C510

1uF

C508

1uF

C525

1uF

BRIDGE0 PHASE_0_RAW
C515

3.3uF/400VAC

BRIDGE1

L503

1000uH/15A/50mohm

BRIDGE2

PHASE_1_RAW

PHASE_2_RAW

L502

1000uH/15A/50mohm

L501

1000uH/15A/50mohm

C516

3.3uF/400VAC

C526

3.3uF/400VAC

C517

3.3uF/400VAC

C518

3.3uF/400VAC

C529

3.3uF/400VAC

C530

3.3uF/400VAC

C519

3.3uF/400VAC

C520

3.3uF/400VAC

PWR_NOTSD

PWR_GND

C537

1nF

PWR_NOTSD

PWR_GND

C536

1nF

PWR_NOTSD

PWR_GND

C541

1nF

C539

1nF

PWR_PWM0Y

PWR_GNDC538

1nF

PWR_PWM1Y

PWR_GND

C542

1nF

PWR_PWM2Y

PWR_GND

PWR_PWM0Y
R521

0R PWR_PWM0

1

2

P
50

3

P
W

M
0D

R

PWR_GND

PWR_PWM2Y
R524

0R PWR_PWM2

1

2

P
50

6

P
W

M
2D

R

PWR_GND

PWR_PWM1Y
R522

0R PWR_PWM1

1

2

P
50

4

P
W

M
1D

R

PWR_GND

100 turns of 1.5mm wire
on powder Fe core T200-52
32-51x14mm

A
A

C
C

T
R

50
7

S
M

B
J5

V

A
A

C
C

T
R

50
8

S
M

B
J5

V

A
A

C
C

T
R

51
0

S
M

B
J5

V

A
A

C
C

T
R

50
9

S
M

B
J5

V

P
50

7

P
50

8

IN1

SDN2

VSS3

DT4

COM5

LO6

VCC7 NC 8

NC 9

NC 10

Vs 11

HO 12

VB 13

NC 14

IC501

IRS21844

PWR_GND2

R526
150kPWR_GND

PWR_GND2

PWR_GND2

IN1

SDN2

VSS3

DT4

COM5

LO6

VCC7 NC 8

NC 9

NC 10

Vs 11

HO 12

VB 13

NC 14

IC503

IRS21844

PWR_GND2

R527
150kPWR_GND

PWR_GND2

IN1

SDN2

VSS3

DT4

COM5

LO6

VCC7 NC 8

NC 9

NC 10

Vs 11

HO 12

VB 13

NC 14

IC502

IRS21844

R525
150kPWR_GND

PWR_GND2

PWR_FLAG

C
54

0

10
0n

F
/6

30
V

PWR_GND2

C
53

2

10
0n

F
/6

30
V

PWR_GND2

C
53

1

10
0n

F
/6

30
V

PWR_GND2

+
C

53
5

10
0u

F
/4

00
V

PWR_GND2

PWR_GND on this sheet are from guard traces or coax shield directly from optocouplers

PWR_PWM2Y

B
O

O
T

0

B
O

O
T

2

B
O

O
T

1

+
C

54
5

10
0u

F
/4

00
V

R529
2M2/0.6w

R530
2M2/0.6w

+
C

54
6

10
uF

/4
00

V

PWR_GND2

+
C

54
7

10
uF

/4
00

V

R531
2M2/0.6w

R532
2M2/0.6w

+
C

53
3

10
uF

/4
00

V

PWR_GND2

+
C

53
4

10
uF

/4
00

V

R519
2M2/0.6w

R520
2M2/0.6w

+
C

54
3

10
uF

/4
00

V

PWR_GND2

+
C

54
4

10
uF

/4
00

V

R523
2M2/0.6w

R528
2M2/0.6w

A
A

C
C T
R

51
7

1.
5K

E
60

0A

PWR_GND2

A
A

C
C T
R

51
8

1.
5K

E
60

0A

PWR_GND2

A
A

C
C

T
R

52
1

1.
5K

E
60

0A

PWR_GND2

A
A

C
C

T
R

51
9

1.
5K

E
16

A

A
A

C
C

T
R

52
0

1.
5K

E
16

A

A
A

C
C

T
R

52
2

1.
5K

E
16

A

R534
0R/0.6w

R533
0R/0.6w

R535
0R/0.6w

R
53

7
3k

3/
0.

6w

R
53

9
3k

3/
0.

6w

R
53

6
3k

3/
0.

6w

R
53

8
3k

3/
0.

6w

R
54

0
3k

3/
0.

6w

R
54

1
3k

3/
0.

6w

A ACC

TR527

SMBJ3V3
AA C C

TR528

SMBJ3V3
PWR_GND

A ACC

TR523

SMBJ3V3
AA C C

TR524

SMBJ3V3
PWR_GND

A ACC

TR525

SMBJ3V3
AA C C

TR526

SMBJ3V3
PWR_GND

D518

BAT46

D520

BAT46

D524

BAT46

D526

BAT46

D
52

7

B
A

T
46

D525

BAT46

PWR_GND2

D516

BAT46

D517

BAT46

D519

BAT46

D521

BAT46

D
52

3

B
A

T
46

D522

BAT46

PWR_GND2

D528

BAT46

D529

BAT46

D530

BAT46

D531

BAT46

D532

BAT46

D533

BAT46 P
W

R
_G

N
D

2



1

1

2

2

3

3

4

4

5

5

A A

B B

C C

Date: 15 may 2016
KiCad E.D.A.  

Rev: Size: A4
Id: 6/7

Title: 

File: overcurrent.sch
Sheet: /overcurrent/

PWR_VCC400

PWR_VCC400X

TR601

current_sense

PWR_VCC5

R
60

2
10

k
R

60
3

10
k

PWR_GND

C603

100nFR
60

1
1R

/2
W

+ C602

10uF/5V

Is
en

se

1

_2

+3

V
-

4
V

+
8

U601A

LM393

PWR_GND

PWR_VCC5C
60

5

10
0n

F

PWR_GND

1
1

2 2

3
3

P
60

2
10

k/
lin

PWR_GND

PWR_VCC5

C606

100nF
Ihigh

1
1

2 2

3
3

P
60

3
10

k/
lin

PWR_GND

PWR_VCC5

C607

100nF
Ilow

Isense

Ihigh

V
-

4

+5

_6

7

V
+

8

U601B

LM393
Isense

Ilow

Ishigh
Islow

G
N

D
V

C
C

G
N

D
7

V
C

C
14 IC601E

7432N

PWR_GND

PWR_VCC5

C
60

1

10
0n

F

PWR_GND

I01

I12
O 3

IC601A

7432N

Ishigh

Islow

PWR_SD_IN

G
N

D
V

C
C

G
N

D
7

V
C

C
14 IC602E

7400N

PWR_GND

PWR_VCC5

C
60

4

10
0n

F

PWR_GND

I01

I12
O 3

IC602A

7400N

I04

I15
O 6

IC602B

7400N

O 8
I09

I110

IC602C

7400N I04

I15
O 6

IC601B

7432N
O 8

I09

I110

IC601C

7432N

O 11
I012

I113

IC601D

7432N

O 11
I012

I113

IC602D

7400N
PWR_SDX

R604
470R

1

2 P
60

1

S
D

_L
E

DPWR_GND

RS flip flop priority set

negated reset of the RS

priority set of the RS

V
D

D
V

S
S

V
S

S
7

V
D

D
14 IC603E

4093N

PWR_GND

PWR_VCC5

C
60

9

10
0n

F

PWR_GND

I01

I12
O 3

IC603A

4093N
O 4

I05

I16

IC603B

4093N

C
60

8

10
nF

R
60

5
10

k

PWR_GND

I08

I19
O 10

IC603C

4093N

O 11
I012

I113

IC603D

4093N

rising edge detector

D
60

1

1N
58

18

D
60

2

1N
58

18

Isense

PWR_GND

PWR_VCC5

R
60

6
1k R

60
7

1k

PWR_VCC5

C610

100nF

VI VO

G
N

D

U602

78L05

+ C611

100uF/10V

C612

100nF

PWR_VCC15

PWR_GND

P
W

R
_G

N
D

P
W

R
_G

N
D

P
W

R
_G

N
D

D603

1N4001

PWR_VCC5local

R608
470R

PWR_GND local GND at the VSS of IRS21844

R
60

9
39

0R

PWR_VCC5local

close to the IRS21844 drivers
PWR_GND

PWR_NOTSD

decoupling ground loop noise, not for isolation

noisy "common" GND

A
A

C
C

T
R

60
2

S
M

B
J5

V

P
W

R
_G

N
D

A

C GND

Vcc

Ve

Vo

A2

C3 GND 5
VO 6
VE 7

VCC 8

OC601

6N137

C613

100nF

C
61

4

nc

PWR_GND

PWR_GND

PWR_GND

PWR_SDX

A
A

C
C

T
R

60
3

S
M

B
J5

V



1

1

2

2

3

3

4

4

5

5

A A

B B

C C

Date: 15 may 2016
KiCad E.D.A.  

Rev: Size: A4
Id: 7/7

Title: 

File: sensing2.sch
Sheet: /sensing2/

Vdd11

IN+2

IN-3

GND14 GND2 5
OUT- 6
OUT+ 7
Vdd2 8

OC402 ACPL7900

PWR_SENSE1
PWR_SENSE2

PWR_VCC5

PWR_GND

C
41

0

10
0n

F

PWR_GND

VCC5

C
41

3

10
0n

F

OUT 1

-IN2

+IN3

U402A
TL084

+IN5

-IN6
OUT 7

U402B
TL084

V
+

V
-

V
+

4
V

-
11

U402E
TL084

VCC5

C421

100nF

+ C419

10uF/10V-Ta

R447
47R V_SENSE21

D402

1N4148

VCC3

R
44

3
1k

R
44

4
10

k

R429
10k

R430
10k

R433
10k

C
41

5

10
0p

F

R435
10k

C
41

7

10
0p

F

Vdd11

IN+2

IN-3

GND14 GND2 5
OUT- 6
OUT+ 7
Vdd2 8

OC403 ACPL7900

PWR_SENSE2
PWR_SENSE0

PWR_VCC5

PWR_GND

C
41

1

10
0n

F

PWR_GND

VCC5

C
41

4

10
0n

F

OUT 1

-IN2

+IN3

U403A
TL084

+IN5

-IN6
OUT 7

U403B
TL084

VCC5

C422

100nF

+ C420

10uF/10V-Ta

R448
47R V_SENSE02

D403

1N4148

VCC3
R

44
5

1k
R

44
6

10
k

R431
10k

R432
10k

R434
10k

C
41

6

10
0p

F

R437
10k

C
41

8

10
0p

F

PWR_SENSEN
R428
NC

R427
0R

PWR_SENSEN
R426
NC

R425
0R

12

P402

SENSE12

12

P403

SENSE20

C424

33nF

C425

33nF

V
+

V
-

V
+

4
V

-
11

U403E
TL084

V
C

C
-5

V
C

C
-5

V
C

C
-5

V
C

C
-5

V
C

C
-5

V
C

C
-5

D701

1N4148

D702

1N4148

AC_SENSE02

AC_SENSE21

RMS>DC

CC1

VIN2

CF3

-VS 4

CAV 5

OUT 6

+VS 7

COM8

IC701

AD736N

+IN12

-IN13
OUT 14

U403D
TL084OUT 8

-IN9

+IN10

U403C
TL084

R702
10k

R
70

1
4k

7

VCC5

VCC-5

AC_SENSE21

+C703

10uF/10V-Ta/NC

+
C

70
7

22
uF

/1
6V

VCC-5

R
M

S
_S

E
N

S
E

21

+
C

70
1

10
0u

F
/1

6V

RMS_SENSE21

+ C705

10uF/10V-Ta

C702

1uF

C704

100nF

VCC5
+ C709

10uF/10V-Ta

C706

1uF

C708

100nF

VCC-5

RMS>DC

CC1

VIN2

CF3

-VS 4

CAV 5

OUT 6

+VS 7

COM8

IC702

AD736N

+IN12

-IN13
OUT 14

U402D
TL084OUT 8

-IN9

+IN10

U402C
TL084

R704
10k

R
70

3
4k

7

VCC5

VCC-5

AC_SENSE02

+C712

10uF/10V-Ta/NC

+
C

71
6

22
uF

/1
6V

VCC-5

R
M

S
_S

E
N

S
E

02

+
C

71
0

10
0u

F
/1

6V

RMS_SENSE02

+ C714

10uF/10V-Ta

C711

1uF

C713

100nF

VCC5
+ C718

10uF/10V-Ta

C715

1uF

C717

100nF

VCC-5


