
1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

D
D

C
C

B
B

A
A

2

EEBE-U
PC

O
riol C

os M
arti

TFG
LLC

-Battery C
harger

Barcelona 2017
2

E
squem

àtic de Supervisió i C
ontrol

A
nnex 2

1
05/01/2017

8:20:17
C

:\U
sers\O

riol\D
esktop\Presentació\B

atteryC
harger.SchD

oc

Title

Size:
N

um
ber:

D
ate:

File:

R
evision:

Sheet
of

Tim
e:

A
3

R
A

0/A
N

0/U
LPW

U
/C

12IN
0-

19

R
A

1/A
N

1/C
12IN

1-
20

R
A

2/A
N

2/V
R

EF-/C
V

R
EF/C

2IN
+

21

R
A

3/A
N

3/V
R

EF+/C
1IN

+
22

R
A

4/T0C
K

I/C
1O

U
T

23
R

A
5/A

N
4/SS/C

2O
U

T
24

R
B

0/A
N

12/IN
T

8

R
B

1/A
N

10/C
12IN

3-
9

R
B

2/A
N

8
10

R
B

3/A
N

9/PG
M

/C
12IN

2-
11

R
B

4/A
N

11
14

R
B

5/A
N

13/T1G
15

R
B

6/IC
SPC

LK
16

R
B

7/IC
SPD

AT
17

R
C

1/T1O
SI/C

C
P2

35
R

C
0/T1O

SO
/T1C

K
1

32

R
C

2/P1A
/C

C
P1

36

R
C

3/SC
K

/SC
L

37
R

C
4/SD

I/SD
A

42
R

C
5/SD

O
43

R
C

6/TX
/C

K
44

R
C

7/R
X

/D
T

1

R
D

0
38

R
D

1
39

R
D

2
40

R
D

3
41

R
D

4
2

R
D

5/P1B
3

R
D

6/P1C
4

R
D

7/P1D
5

R
E0/A

N
5

25

R
E1/A

N
6

26

R
E2/A

N
7

27

V
SS

29

V
SS

6

R
E3/M

C
LR

/V
PP

18

R
A

7/O
SC

1/C
LK

I
30

R
A

6/O
SC

2/C
LK

O
31

N
C

12
N

C
13

N
C

33

N
C

34

V
D

D
28

V
D

D
7

U
1

PIC
18F45K

22

1
2

X
TA

L1
10 M

H
z

C
42

22pF
C

43
22pF

123456

J9

B
T1

M
C

LR

M
C

LR

+5V
_PC

IC
SPD

AT

IC
SPC

LK

IC
SPD

AT
IC

SPC
LK

uC
_M

C
LR

TX
_TTL

R
X

_TTL

TX
_TTL

R
X

_TTL

TX
_232

R
X

_232

R
4

10k

D
G

N
D

D
G

N
D

D
G

N
D

D
G

N
D

D
G

N
D

D
G

N
D

D
G

N
D

O
C

I3A
O

C
I3B

R
7

D
G

N
D

R
40

G
N

D
_PC

O
C

I4B

O
C

I4A

R
50

D
G

N
D

R
49

+V
out_Sense

1206
39k2

R
21

1206
1k R

30

O
C

I1A

1206
3k92

R
22

LM
431
IC

2

1206
22k1

R
26

1206
22uF/50V

C
16

1206
150pF/50V

C
20

-V
out_Sense

+V
out_Sense

+V
out

0603
0R R

41

0603
0R R

42

i
R

ealim
entació

+V
out_SenseB

at
+V

B
at

0603
0R R

68

+V
in

1

-V
in

2

+V
out

11

-V
out

10

D
C

1
A

M
3F-Z 12/12

+12V
_C

ontrol_ISO

1
3 2

1
+- 84

IC
8A

7
5 6

2
+- 84

IC
8B

LM
258

2

IN
1

O
U

T
3

G
N

D
IC

6
7805

1206
10uF/25V

C
33

5V
_C

ontrol

1206
10uF/25V
C

34

+5V
_C

ontrol

D
G

N
D

D
G

N
D

D
G

N
D

D
G

N
D

1206

60k4

R
61

1206
22uF/25V

C
51

1206
1k R

64

1206
10k

R
66

1206
10uF/25V

C
55

1206
10k

R
67

1206
200nF/25V

C
56

D
G

N
D

D
G

N
D

D
G

N
D

1206
60k4

R
51

1206
22uF/25V

C
44

1206
1k R

54

1206
10k

R
58

1206
10uF/25V

C
48

1206
10k

R
59

1206
200nF/25V

C
49

D
G

N
D

D
G

N
D

D
G

N
D

+V
out_Sense

+V
out_SenseB

at

P2500R

1206
39k2

R
52

1206
3k01

R
62

1206
0R R

56

P3500R

1206
39k2

R
53

1206
3k01

R
63

1206
0R R

57

uC_V
out

uC
_V

B
at

O
C

I2A

T3

D
G

N
D

1206
3k92

R
79

uC_V
out

uC
_V

B
at

4 5

2

16

3

V
+

G
N

D

R
EF

IC
10

IN
A

214

uC
_ShutD

ow
n

1206
10k

R
60

Product
G

ain
R

3 &
 R

4
R

1 &
 R

2
IN

A
210

200
5k

1M
IN

A
211

500
2k

1M
IN

A
212

1000
1k

1M
IN

A
213

50
20k

1M
IN

A
214

100
10k

1M

A
d=[R

2·(R
1+R

3)/(R
3*(R

4+R
2))+R

1/R
3]/2

A
cm

(R
3=R

4;R
1=R

2)=0

5V
_C

ontrol

5V
_C

ontrol

D
G

N
D

5V
_C

ontrol

1k5
R

48

D
G

N
D

D
G

N
D

P110k

D
G

N
D

5V
_C

ontrol

5V
_C

ontrol

i
R

S232

uC
_V

PW
M

uC
_IPW

M

5V
_C

ontrol

uC
_M

C
LR

uC
_V

PW
M

uC
_IPW

M

SG
N

D

12_C
ontrol

+12V
_C

ontrol_ISO

G
N

D
_PC

G
N

D
_PC

+12V
_C

ontrol_ISO
+12V

_C
ontrol_ISO

i
Sensat

P4

IP+
1

IP+
2

IP-
3

IP-
4

VCC 8

O
U

T
7

GND5

FILTER6

IC
9

A
C

S731

IP+

IP-

5V
_C

ontrol

D
G

N
D

R
f(int)=1k7

Filtre R
C

 per definir B
W

1206
100nF/50V

C
45

D
G

N
DuC

_H
all

uC_V
out

C
35

100n

C
62

100n

V
dd

2
V

ss
1

Vo
3

R
S

4

R
/W

5

E
6

D
B

0
7

D
B

1
8

D
B

2
9

D
B

3
10

D
B

4
11

D
B

5
12

D
B

6
13

D
B

7
14

A
15

K
16

IC
7

C
50

6n8F

2

1

3

4

5

6

7

8

9

10
11

J10

TX
_232 R

X
_232

G
N

D
_PC

Tierra

5V
_C

ontrol

uC
_Shunt

uC
_Shunt

5V
_C

ontrol Teraterm
.ino

C
37

C
1+

1
V

D
D

2

C
1-

3

C
2+

4

C
2-

5

V
EE

6

T2O
U

T
7

R
2IN

8
R

2O
U

T
9

T2IN
10

T1IN
11

R
1O

U
T

12
R

1IN
13

T1O
U

T
14

G
N

D
15

V
C

C
16

IC
12

C
36

C
38

R
80

C
39

+5V
_PC

U
S1J

D
14

D
Z5

6V
5

D
Z3

5V
1

D
Z4

5V
1

LC
D

_R
S

LC
D

_E

LC
D

_B
4

LC
D

_B
5

LC
D

_B
6

LC
D

_B
7

D
G

N
D

D
G

N
D

IsenseD
C

-

IsenseD
C

+

D
G

N
D

C
54

68nF

D
10

D
11

C
14

100n

D
G

N
D

D
G

N
D D

G
N

D

G
N

D
_PC

0603
1k R

84C
65

100n

0603
1k R

73

C
64

100n

uC_V
out

uC
_V

B
at

D
G

N
D

D
G

N
D

uC
_A

ng1

uC
_A

ng2

uC
_A

ng1
uC

_A
ng2

uC
_ShutD

ow
n

TX
_TTL

R
X

_TTL

LC
D

_R
S

LC
D

_E
LC

D
_B

4
LC

D
_B

5
LC

D
_B

6
LC

D
_B

7

B
T2

5V
_C

ontrol

D
G

N
D

B
T3

uC
_B

T1
uC

_B
T2

0603
47R R

8

C
41

100n

0603
10K

R
20

C
66

100n

0603
10k

R
87

C
467

100n

0603
10k

R
88

uC
_B

T2
uC

_B
T1

P5500R

P6500R

123456

J12

uC
_H

all

D
G

N
D

I_Sense

I_Sense

I_Sense

I_Sense

0603
1k R

90C
72

100n

0603
1k R

89

C
71

100n

D
G

N
D

D
G

N
D

uC
_A

ng3

uC
_A

ng4

uC
_Shunt

uC
_H

all

1206
10uF/25V
C

67

1206
10uF/25V

C
68

5V
_C

ontrol

D
G

N
D

+5V
_PC

G
N

D
_PC

1206
10uF/25V

C
70

1206
10uF/25V

C
69

uC
_R

elé

uC
_A

ng3
uC

_A
ng4

+V
in

1

-V
in

2

+V
out

6

-V
out

4

0V
5

D
C

2

0603
100

R
55

0603
100

R
65

uC
_IPW

M

uC
_V

PW
M

uC
_IPW

M

uC
_V

PW
M

I_D
C

V
_D

C

V
_O

P

I_O
P

+12V
_C

ontrol

IP-
D

G
N

D

0603
0R R

72

-V
out_Sense

-V
out_Sense

-V
out_Sense

-V
out_Sense

1234

J1 1

5V
_C

ontrol

D
G

N
D

+12V
_C

ontrol_ISO

+12V
_C

ontrol_ISO

PI05V0Control01 

CO05V0Control 
PI012V0Control01 

CO012V0Control 

PIBT101 PIBT102 PIBT103 PIBT104 COBT1 

PIBT201 PIBT202 PIBT203 PIBT204 COBT2 
PIBT301 PIBT302 PIBT303 PIBT304 COBT3 

PIC1401 
PIC1402 

COC14 

PIC1601 PIC1602 
COC16 

PIC2001 PIC2002 

COC20 

PIC3301 PIC3302 
COC33 

PIC3401 PIC3402 
COC34 

PIC3501 PIC3502 
COC35 

PIC3601 
PIC3602 

COC36 
PIC3701 PIC3702 

COC37 

PIC3801 PIC3802 
COC38 

PIC3901 PIC3902 
COC39 

PIC4101 PIC4102 
COC41 

PIC4201 PIC4202 
COC42 

PIC4301 PIC4302 
COC43 

PIC4401 
PIC4402 

COC44 
PIC4501 PIC4502 

COC45 

PIC4801 PIC4802 
COC48 

PIC4901 PIC4902 
COC49 

PIC5001 PIC5002 COC50 

PIC5101 
PIC5102 

COC51 

PIC5401 PIC5402 COC54 

PIC5501 PIC5502 
COC55 

PIC5601 PIC5602 
COC56 

PIC6201 PIC6202 
COC62 

PIC6401 PIC6402 
COC64 

PIC6501 PIC6502 
COC65 

PIC6601 PIC6602 
COC66 

PIC6701 PIC6702 
COC67 

PIC6801 PIC6802 
COC68 

PIC6901 PIC6902 
COC69 

PIC7001 PIC7002 
COC70 

PIC7101 PIC7102 
COC71 

PIC7201 PIC7202 
COC72 

PIC46701 PIC46702 
COC467 

PID1001 
PID1002 

COD10 

PID1101 
PID1102 

COD11 

PID1401 
PID1402 

COD14 

PIDC101 

PIDC102 
PIDC1010 

PIDC1011 

CODC1 

PIDC201 

PIDC202 
PIDC204 

PIDC205 

PIDC206 

CODC2 

PIDZ301 
PIDZ302 

CODZ3 

PIDZ401 
PIDZ402 

CODZ4 

PIDZ501 PIDZ502 

CODZ5 

PII0DC01 

COI0DC 

PII0OP01 
COI0OP 

PIIC201 
PIIC202 

PIIC203 

COIC2 

PIIC601 

PIIC602 
PIIC603 

COIC6 

PIIC701 
PIIC702 

PIIC703 

PIIC704 

PIIC705 

PIIC706 

PIIC707 

PIIC708 

PIIC709 

PIIC7010 

PIIC7011 

PIIC7012 

PIIC7013 

PIIC7014 

PIIC7015 

PIIC7016 

COIC7 

PIIC801 

PIIC802 

PIIC803 

PIIC804 PIIC808 
COIC8A 

PIIC804 
PIIC805 

PIIC806 

P
I
I
C
8
0
7
 

PIIC808 

COIC8B 

PIIC901 

PIIC902 

PIIC903 

PIIC904 

PIIC905 
PIIC906 

PIIC907 

PIIC908 

COIC9 

PIIC1001 

PIIC1002 PIIC1003 

PIIC1004 

PIIC1005 

PIIC1006 

COIC10 

PIIC1201 
PIIC1202 

PIIC1203 

PIIC1204 

PIIC1205 

PIIC1206 

PIIC1207 

PIIC1208 
PIIC1209 

PIIC12010 

PIIC12011 

PIIC12012 
PIIC12013 

PIIC12014 

PIIC12015 

PIIC12016 

COIC12 

PIJ901 

PIJ902 

PIJ903 

PIJ904 

PIJ905 

PIJ906 

COJ9 

PIJ1001 
PIJ1002 

PIJ1003 
PIJ1004 

PIJ1005 
PIJ1006 

PIJ1007 
PIJ1008 

PIJ1009 

PIJ10010 
PIJ10011 

COJ10 

PIJ1101 

PIJ1102 

PIJ1103 

PIJ1104 

COJ11 

PIJ1201 

PIJ1202 

PIJ1203 

PIJ1204 

PIJ1205 

PIJ1206 COJ12 

PIOCI101 PIOCI102 

COOCI1A 

PIOCI201 PIOCI202 
COOCI2A 

PIOCI301 PIOCI302 

COOCI3A 

PIOCI303 PIOCI304 
COOCI3B 

PIOCI401 PIOCI402 
COOCI4A 

PIOCI403 PIOCI404 
COOCI4B 

PIP10CCW PIP10CW 
PIP10W 

COP1 

PIP20CCW PIP20CW 
PIP20W 

COP2 

PIP30CCW PIP30CW 
PIP30W 

COP3 

PIP40CCW PIP40CW 
PIP40W 

COP4 

PIP50CCW 
PIP50CW PIP50W 

COP5 

PIP60CCW 
PIP60CW 

PIP60W 
COP6 

PIR401 
PIR402 

COR4 

PIR701 PIR702 COR7 

PIR801 PIR802 COR8 

PIR2001 PIR2002 COR20 

PIR2101 PIR2102 
COR21 

PIR2201 PIR2202 
COR22 

PIR2601 PIR2602 
COR26 

PIR3001 PIR3002 
COR30 

PIR4001 PIR4002 COR40 

PIR4101 
PIR4102 

COR41 

PIR4201 
PIR4202 

COR42 

PIR4801 PIR4802 
COR48 

PIR4901 PIR4902 COR49 

PIR5001 PIR5002 COR50 

PIR5101 
PIR5102 

COR51 

PIR5201 PIR5202 
COR52 

PIR5301 PIR5302 
COR53 

PIR5401 
PIR5402 

COR54 

PIR5501 
PIR5502 

COR55 

PIR5601 PIR5602 
COR56 

PIR5701 PIR5702 
COR57 

PIR5801 PIR5802 COR58 
PIR5901 

PIR5902 

COR59 

PIR6001 
PIR6002 COR60 

PIR6101 
PIR6102 

COR61 

PIR6201 PIR6202 
COR62 

PIR6301 PIR6302 
COR63 

PIR6401 
PIR6402 

COR64 

PIR6501 
PIR6502 COR65 

PIR6601 PIR6602 COR66 
PIR6701 

PIR6702 
COR67 

PIR6801 
PIR6802 

COR68 

PIR7201 
PIR7202 

COR72 

PIR7301 
PIR7302 

COR73 

PIR7901 PIR7902 
COR79 

PIR8001 PIR8002 COR80 

PIR8401 
PIR8402 

COR84 

PIR8701 PIR8702 
COR87 

PIR8801 PIR8802 
COR88 

PIR8901 
PIR8902 

COR89 

PIR9001 
PIR9002 

COR90 

PIT301 

PIT302 PIT303 
COT3 

P
I
U
1
0
1
 

P
I
U
1
0
2
 

P
I
U
1
0
3
 

P
I
U
1
0
4
 

P
I
U
1
0
5
 

P
I
U
1
0
6
 

P
I
U
1
0
7
 

P
I
U
1
0
8
 

P
I
U
1
0
9
 

PIU1010 

PIU1011 

PIU1012 

PIU1013 

PIU1014 
P
I
U
1
0
1
5
 

PIU1016 

PIU1017 

PIU1018 

PIU1019 

PIU1020 

PIU1021 

PIU1022 

PIU1023 

PIU1024 

PIU1025 

PIU1026 

PIU1027 

PIU1028 

PIU1029 

P
I
U
1
0
3
0
 

PIU1031 

PIU1032 

PIU1033 

PIU1034 

PIU1035 

PIU1036 

PIU1037 

PIU1038 

PIU1039 

PIU1040 

PIU1041 

P
I
U
1
0
4
2
 

PIU1043 

PIU1044 COU1 

PIuC0IPWM01 
COuC0IPWM 

PIuC0VPWM01 
COuC0VPWM 

PIV0DC01 

COV0DC 

PIV0OP01 
COV0OP 

PIXTAL101 
PIXTAL102 

COXTAL1 

PIC3602 

PIC6901 
PIDC206 

PIIC12016 

PIOCI304 

PI012V0Control01 

PIC1401 

PIC3302 
PIC6801 

PID1402 

PIDC1011 

PIIC601 

PIIC808 

PIR2202 
PIR7902 

PIR6802 

PIR4102 

PIR2102 

PIR4101 

PIR5202 
PIR5302 

PIR6801 
PIC2002 

PIIC203 

PIR3001 

PIR4201 

PIR6201 
PIR6301 

PIR7202 

PI05V0Control01 

PIC3402 

PIC3501 

PIC4502 

PIC5401 

PIC6201 

PIC7002 

PID1401 

PIDC201 

PIDZ502 

PIIC603 

PIIC702 

PIIC908 

PIIC1003 

PIJ902 

PIJ1101 

PIOCI404 

PIP10CCW 
PIR2002 

PIR4801 

PIR8702 
PIR8802 

P
I
U
1
0
7
 

PIU1028 

PIC6702 
PIDC101 

PIBT101 PIBT103 

PIBT201 PIBT203 
PIBT301 PIBT303 

PIC1402 

PIC3301 
PIC3401 

PIC3502 

PIC4102 

PIC4202 
PIC4302 

PIC4501 

PIC4802 
PIC4901 

PIC5002 

PIC5402 

PIC5502 
PIC5601 

PIC6202 
PIC6402 PIC6502 

PIC6602 

PIC6802 
PIC7001 

PIC7102 PIC7202 
PIC46702 

PIDC1010 
PIDC202 

PIDZ301 

PIDZ401 

PIDZ501 

PIIC602 

PIIC701 

PIIC705 

PIIC707 

PIIC708 

PIIC709 

PIIC7010 

PIIC7016 

PIIC804 
PIIC905 

PIIC1001 

PIIC1002 

PIJ903 

PIJ1104 

PIJ1205 

PIOCI302 

PIP10CW 

PIR401 

PIR5001 

PIR5801 PIR6601 

PIR7201 

PIT302 

P
I
U
1
0
6
 

PIU1029 

PIC3901 

PIC6902 
PIDC205 

PIIC12015 

PIJ1005 

PIR4001 

PIR4901 

PIR8001 

PIJ1202 

PIJ1204 

PIJ1206 

PIR5502 

PIJ905 

PIU1016 

PIJ904 

PIU1017 

PIIC901 

PIIC902 

PIIC903 

PIIC904 

PIR4202 

PIIC1004 

PIIC1005 

PIIC7011 

PIU1038 

PIIC7012 

PIU1039 

PIIC7013 

PIU1040 

PIIC7014 

PIU1041 

PIIC706 

P
I
U
1
0
4
2
 

PIIC704 

PIU1043 

PIJ901 

PIR802 

PIC1601 

PID1001 

PID1101 

PIIC201 PIOCI102 

PIC1602 PIR2601 

PIC2001 
PIIC202 

PIP40CW PIR2101 
PIR2602 

PIC3601 
PIIC1202 

PIC3701 
PIIC1201 

PIC3702 
PIIC1203 

PIC3801 
PIIC1204 

PIC3802 
PIIC1205 

PIC3902 
PIIC1206 

PIC4201 

PIU1031 
PIXTAL101 

PIC4301 
P
I
U
1
0
3
0
 

PIXTAL102 

PIC4401 

PIC4801 
PID1002 

PII0OP01 
PIIC801 

PIR5802 

PIC4402 
PIR5101 

PIC4902 
PII0DC01 

PIIC803 
PIR5901 

PIC5001 PIIC906 

PIC5101 

PIC5501 
PID1102 

P
I
I
C
8
0
7
 

PIR6602 
PIV0OP01 

PIC5102 PIR6101 

PIC5602 
PIIC805 

PIR6701 
PIV0DC01 

PIDC204 

PIIC703 
PIP10W 

PIIC7015 
PIR4802 

PIIC802 

PIP50CCW 

PIP50W 

PIR5401 

PIIC806 

PIP60CW 

PIR6401 

PIIC1207 

PIIC1209 

PIOCI401 

PIIC12010 

PIIC12011 

PIOCI303 PIR4002 
PIIC12012 

PIIC12013 

PIJ906 

PIJ1001 
PIJ1004 

PIJ1006 
PIJ1007 

PIJ1008 
PIJ1009 

PIJ10011 

PIOCI101 PIR2201 

PIOCI201 PIR7901 PIOCI202 PIT303 

PIOCI301 PIR701 

PIOCI402 PIR4902 

PIP20CCW PIR6202 
PIP30CCW PIR6302 

PIP40CCW 
PIP40W PIR3002 

PIP50CW 
PIR5102 

PIP60CCW PIP60W 
PIR6102 

PIR402 
P
I
U
1
0
1
5
 

PIR5201 PIR5602 
PIR5301 PIR5702 

PIR5402 
PIR5501 

PIR6002 
PIT301 

PIR6402 
PIR6502 

P
I
U
1
0
2
 

P
I
U
1
0
3
 

P
I
U
1
0
4
 

P
I
U
1
0
5
 

P
I
U
1
0
8
 

PIU1011 

PIU1012 

PIU1013 

PIU1014 

PIU1019 

PIU1023 

PIU1024 

PIU1025 

PIU1032 

PIU1033 

PIU1034 

PIIC1208 

PIJ1002 

PIR8002 

PIJ1102 

PIOCI403 PIR5002 

P
I
U
1
0
1
 

PIC6701 
PIDC102 

PIJ10010 

PIIC12014 

PIJ1003 

PIJ1103 

PIR702 

PIU1044 

PIC6501 PIR8401 

PIU1026 

PIC6401 PIR7301 

PIU1027 
PIC7101 PIR8901 

PIU1020 

PIC7201 PIR9001 

PIU1021 

PIBT202 PIBT204 
PIC6601 PIR8701 

P
I
U
1
0
9
 

PIBT302 PIBT304 
PIC46701 PIR8801 

PIU1010 

PIIC907 

PIJ1201 

PIR9002 

PIR5902 

PIU1036 

PIuC0IPWM01 

PIBT102 PIBT104 
PIC4101 

PIR801 
PIR2001 

PIU1018 

PIU1022 

PIIC1006 

PIJ1203 

PIR8902 

PIR6001 

PIU1037 

PIDZ402 

PIP30CW 
PIP30W PIR5701 

PIR8402 

PIDZ302 

PIP20CW 
PIP20W PIR5601 

PIR6501 

PIR7302 

PIR6702 

PIU1035 

PIuC0VPWM01 


