
Placa Laboratori  v1.2

Vdd (2)
DB7 (14)
DB6 (13)
DB5 (12)
DB4 (11)
RS (4)
E (6)
R/W (5)
Vss (1)

5V

PE15
PE14
PE13
PE12
PE11
PE10

(15) VLED+

(16) VLED-

(3) Vo

5V

BC547
5k6

PE9

5V

10k

LCD 16x2 MC1602C8  

3V

Pa
10k

PB0

R1(1)

R2(2)

R3(4)

R4(4)

C1
(5

)

C2
(6

)

C4
(8

)

C3
(7

)

PD0

PD1

PD2

PD3

PD
6

PD
7

PD
9

PD
8

120

120

120

120

Rb

Pc

Teclat

Mòdul LCD

Potenciòmetre

PA1 PA3

Encoder

1
2
3
4
5
6
7
8
9
10
11

5V
3V

PC15
PC13

PE5
PB7
PB5
PA8
PC9

Extensió 1

1
2
3
4
5
6
7
8
9
10
11

3V

Extensió 2
12

PD10
PB15
PB13
PB14
PB12

PC8
PC6

PA15
PC11

12
0 

12
0 

120

NRST
3V

Reset User

PA0

100nF 100nF
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STM32F4DISCOVERY

PA13
PA14

NRST
PB3

MCO

U_ST_LINK
ST_LINK_V2.SCHDOC

PA13
PA14

BOOT0

NRST
VDD

TCK/SWCLK
TMS/SWDIO

MCO

NRST
PB3 T_SWO

T_NRST

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17 18
19 20
21 22
23 24
25 26
27 28
29 30
31 32
33 34
35 36
37 38
39 40
41 42
43 44
45 46
47 48
49 50

P1

Header 25X2

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17 18
19 20
21 22
23 24
25 26
27 28
29 30
31 32
33 34
35 36
37 38
39 40
41 42
43 44
45 46
47 48
49 50

P2

Header 25X2

PA4
PC12
PC10

PB6
PB9

PD4
PC7

PC3
PB10

PC4

U_Audio
Audio.SchDoc

PA0
NRST

PD12

PE0

PD13
PD14
PD15

PE1
PA5

PA7PE3
PA6

U_IO Peripherals
IO Peripherals.SchDoc

PA13
PA14
PA15

PA12

PA0
PA1
PA2
PA3
PA4
PA5
PA6
PA7
PA8
PA9
PA10
PA11

PB12

PB0
PB1
PB2
PB3
PB4
PB5
PB6
PB7
PB8
PB9
PB10
PB11

PB13
PB14
PB15

PC3

PC15
PC14
PC13
PC12
PC11
PC10
PC9
PC8
PC7
PC6
PC5
PC4

PC2
PC1
PC0

PD2

BOOT0

PH1
PH0

NRST

MCO

PE0
PE1
PE2
PE3
PE4
PE5
PE6
PE7
PE8
PE9
PE10
PE11
PE12
PE13
PE14
PE15

PD0
PD1

PD3
PD4
PD5
PD6
PD7
PD8
PD9
PD10
PD11
PD12
PD13
PD14
PD15

U_STM32Fx
STM32Fx.SchDoc

PD5

PA11
PA12

PC0PA10
PA9

U_USB_OTG_FS
USB_OTG_FS.SchDoc

MCO

PA0
PA1
PA2
PA3
PA4
PA5
PA6
PA7
PA8
PA9
PA10
PA11
PA12
PA13
PA14
PA15

PB0
PB1
PB2
PB3
PB4
PB5
PB6
PB7
PB8
PB9
PB10
PB11
PB12
PB13
PB14
PB15

PC0
PC1
PC2
PC3
PC4
PC5
PC6
PC7
PC8
PC9
PC10
PC11
PC12
PC13
PC14
PC15

PH0
PH1

BOOT0

NRST

PE0
PE1
PE2
PE3
PE4
PE5
PE6
PE7
PE8
PE9
PE10
PE11
PE12
PE13
PE14
PE15

PD0
PD1
PD2
PD3
PD4
PD5
PD6
PD7
PD8
PD9
PD10
PD11
PD12
PD13
PD14
PD15

PD5
PC0PA10

PA11
PA12

PA4
PC12
PC10
PD4
PC7

PB6
PB9

PB10
PC3

PA0
NRST

PD12

PA5

PE3

PE0
PE1

PE1
PE2 PE3
PE4 PE5
PE6

PE7 PE8
PE9 PE10
PE11 PE12
PE13 PE14
PE15

PE0
PA1

PA2PA3
PA4PA5
PA6PA7

PA8 PA9
PA13

PA14 PA15

PA0

PB1
PB2 PB3

PB4 PB5
PB6 PB7

PB8 PB9

PB10
PB11 PB12
PB13 PB14
PB15

PB0

PC1
PC2PC3

PC4PC5

PC6 PC7
PC8 PC9

PC10 PC11
PC12

PC14 PC15
PC0

PD1 PD2
PD3 PD4

PD6
PD7

PD8
PD9 PD10
PD11 PD12
PD13 PD14
PD15

PD0

PH1PH0

VDD

PC4

PD13
PD14
PD15

VDD

BOOT1 / PB2

PA10

PD5

PC13

PA9

PA6
PA7

NC

3V
5V

5V
3V

5V
3V

3V
5V

Rev B.2 --> R27 Not Fitted, R28 Fitted. PCB label MB997 B-02
Rev B.1 --> PCB label MB997 B-01
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Title:

Number: Rev: Sheet       ofB.2(PCB.SCH) Date:1/9/2012

C6
20pF

C9
20pF

1 2
X1

8MHz

3V

USB_DM
USB_DP

STM_RST

T_
JT
C
K

T_JTCK
T_
JT
D
O

T_
JT
D
I

T_JTMS

STM_JTMS

S
TM

_J
TC

K

OSC_IN
OSC_OUT

T_
N
R
S
T

R19 4K7

R20 4K7

AIN_1
C11

100nF

R18
100K

R7

100K

3V

3V

3V

S
W
IM
_I
N

S
W
IM
_I
N

S
W
IM
_I
N

S
W
IM

S
W
IM

S
W
IM
_R

S
T_
IN

S
W
IM
_R

S
T

MB997 2 6

STM32F4DISCOVERY ST-LINK/V2 (SWD only)

USB_DM
USB_DP

3V
R9 1K5

R10 0

USB

R8 100K

VCC
1

D-
2

D+
3

ID
4

GND
5

SHELL
0

CN1

5075BMR-05-SM

U5V

COM

5VU5V

3V

R14
1K

PWR

LD2
RED

5V

JP3

Wired on Solder Side

JP2

C8
100nF

C12
100nF

C10
100nF

C7
100nF

3V

Jumpers ON  --> DISCOVERY Selected

Jumpers OFF --> ST-LINK Selected

VBAT
1

P
A
7

1
7

PC13
2

PA12
33

PC14
3

P
B
0

1
8

PC15
4

JTMS/SWDIO
34

OSCIN
5

P
B
1

1
9

OSCOUT
6

VSS_2
35

NRST
7

P
B
2
/B
O
O
T
1

2
0

VSSA
8

VDD_2
36

VDDA
9

P
B
1
0

2
1

PA0
10

JT
C
K
/S
W
C
L
K

3
7

PA1
11

P
B
1
1

2
2

PA2
12

P
A
1
5
/J
T
D
I

3
8

P
A
3

1
3

V
S
S
_
1

2
3

P
A
4

1
4

P
B
3
/J
T
D
O

3
9

P
A
5

1
5

V
D
D
_
1

2
4

P
A
6

1
6

P
B
4
/J
N
T
R
S
T

4
0

PB12
25

P
B
5

4
1

PB13
26

P
B
6

4
2

PB14
27

P
B
7

4
3

PB15
28

B
O
O
T
0

4
4

PA8
29

P
B
8

4
5

PA9
30

P
B
9

4
6

PA10
31

V
S
S
_
3

4
7

PA11
32

V
D
D
_
3

4
8

U2
STM32F103C8T6

Board Ident: PC13=0

T_JTCK

T_JTMS

SWD

3V

1 2 3 4

CN3

SB3 SB2

SB5 SB4

SB7 SB6

SB9 SB8
STM_JTMS

STM_JTCK SWCLK

SWDIO

SWD

R
E
S
E
R
V
E
D

D
E
F
A
U
L
T

3V

T_SWDIO_IN

T_SWO
LED_STLINK

LED_STLINK
3V

R4

100

R3

100

R1
0

Red

_Green

2 1

3 4

LD1

LD_BICOLOR_CMS

R12
22

R15
22

R5 10K

R6 10K

PA13
PA14

TCK/SWCLK
TMS/SWDIO

VDD

SB17

3V

R13
10K

R11 0

Not Fitted

MCO

C1
1μF_X5R_0603

C5
10nF_X7R_0603

C3
1μF_X5R_0603

C2
100nF

C4
100nF

MCO

Not Fitted

T
_
JR

S
T

R69
100

1
2
3
4
5
6

CN2

Header 6

R2
100

AIN_1

T_NRST

T_SWO

NRST
PB3

R16
22

R17
22

SB11
SB12

T_NRST
T_SWO

Not Fitted

SB10

RC Must be very close to STM32F103 pin 29

2V5

C20
1μF_X5R_0603

C13
10nF_X7R_0603

C17
1μF_X5R_0603

C19
100nF

C18
100nF

51

2

GND

3

4

BYPASS
INH

Vin Vout

U3 LD3985M25R

JP1

51

2

GND

3

4

BYPASS
INH

Vin Vout

U1 LD3985M33R

D1

BAT60JFILM

D3

BAT60JFILM

D2

BAT60JFILM

R68

100
C61
20pF

SB on Solder Side under JP

Idd

5V
EXT_5V, Input or Output OUT_3V, Only Output
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Title:
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C14
20pF

C15
20pF

R24 220

4
1

3
2

X3
MC306-G-06Q-32.768 (manufacturer JFVNY)

C16

6.8pF

C27

6.8pF

MB997 3 6

STM32F4DISCOVERY MCU

PB5
PB6
PB7

PA4
PA5
PA6
PA7

R31
10K

VDD

PA11
PA12

PA9
PA10

PB12
PB13
PB14
PB15

PB10
PB11

PB8

PA0

PB9

R22

0

PA1

PB1
PB2

PA15

PB3

PB0

PA3

PA13
PA14

PB4

PA2

PA8

BOOT0

MCO

PH1-OSC_OUT

PA13
PA14
PA15

PA12

PA0
PA1
PA2
PA3
PA4
PA5
PA6
PA7
PA8
PA9
PA10
PA11

NRST

PB12

PB0
PB1
PB2
PB3
PB4
PB5
PB6
PB7
PB8
PB9
PB10
PB11

PB13
PB14
PB15

R30 510

PC15

PC14

BOOT0

PH1

PH0

Must be close to the Crystal

R34
10K

VDD

PB2

BOOT1

SB19

SB18

SB14

SB13

C26

100nF

C24

100nF
C31

100nF

C30
100nF

C28
1uF

R32
510

R26 0

NRST

C21
100nF

MCO

1
2

X2
8MHz

Not Fitted

L1

fcm1608-0603
C23
1uF

VDD

R23

47

C25
100nF

C22
1uF

C34

100nF

C35

100nF
C29

100nF

C32
100nF

PE2
1

PE3
2

PE4
3

PE5
4

PE6
5

PC13
7

PC14
8

PC15
9

PH0
12

PH1
13

NRST
14

PC0
15

PC1
16

PC2
17

PC3
18

PA0
23

PA1
24

PA2
25

PA3
26

PA4
29

PA5
30

PA6
31

PA7
32

PC4
33

PC5
34

PB0
35

PB1
36

PB2
37

PE7
38

PE8
39

PE9
40

PE10
41

PE11
42

PE12
43

PE13
44

PE14
45

PE15
46

PB10
47

PB11
48

PB12
51

PB13
52

PB14
53

PB15
54

PD8
55

PD9
56

PD10
57

PD11
58

PD12
59

PD13
60

PD14
61

PD15
62

PC6
63

PC7
64

PC8
65

PC9
66

PA8
67

PA9
68

PA10
69

PA11
70

PA12
71

PA13
72

PA14
76

PA15
77

PC10
78

PC11
79

PC12
80

PD0
81

PD1
82

PD2
83

PD3
84

PD4
85

PD5
86

PD6
87

PD7
88

PB3
89

PB4
90

PB5
91

PB6
92

PB7
93

BOOT0
94

PB8
95

PB9
96

PE0
97

PE1
98

PDR_ON
99

U4A

STM32F407VGT6

VBAT
6

VSS4
27

VSS2
74

VSSA
20

VREF+
21

VDDA
22

VSS5
10

VCAP2
73

VDD3
100

VCAP1
49

VDD2
75

VDD1
50

VDD4
28

VDD12
19

VDD5
11

U4B

STM32F407VGT6

PC0
PC0

PC1
PC2
PC3
PC4
PC5
PC6
PC7
PC8
PC9
PC10
PC11
PC12
PC13

PC1
PC2
PC3
PC4
PC5
PC6
PC7
PC8
PC9
PC10
PC11
PC12
PC13

PE0
PE0

PE1
PE1
PE2

PE2

PE3
PE4
PE5
PE6
PE7
PE8
PE9
PE10
PE11
PE12
PE13
PE14
PE15

PE3
PE4
PE5
PE6
PE7
PE8
PE9
PE10
PE11
PE12
PE13
PE14
PE15

PD0
PD0

PD1
PD2
PD3
PD4
PD5
PD6
PD7
PD8
PD9
PD10
PD11
PD12
PD13
PD14
PD15

PD1
PD2
PD3
PD4
PD5
PD6
PD7
PD8
PD9
PD10
PD11
PD12
PD13
PD14
PD15

PC14-OSC32_IN
PC15-OSC32_OUT

R21

0

R27

0R28

0

VDD

SB15

SB16

R25

0

Not Fitted

PH0-OSC_IN

R33
4.7K

VDD

R29
4.7K

PB6
PB9

C36
2.2uF

C33
2.2uF
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STM32F4DISCOVERY Audio

PA4
PC12
PC10

R43

10K

PB6
PB9

R61
51

PD4

PC7

3V

I2C address 0x94

C50
1uF (X7R)

C59
1uF

C53
0.1uF

C47
1uF(X7R)

C41
0.1uF

C40
0.1uF

2V5

C42
0.1uF

3V

C56
1uF(X5R)

C57
1uF(X5R)

C48
150pF(COG)

C46
150pF(COG)

C45
0.1uF

C54
0.022uF

R62
51

C55
0.022uF

C43
0.1uF

Audio_RST

R47

100

C44
1uF(X7R)

Audio_SDA
Audio_SCL

I2S3_MCK

I2S3_WS

I2S3_SCK
I2S3_SD

Audio_DAC_OUT

C51

1uF(X7R)
PDM_OUTR53

100

R52

100K

R44

100K

C52
10nF R54

1.2K

3V

CLK_IN
PDM_OUT

C60
100nF

C58
10uF

R63
0

R64
0

3V

1
3

2 CN4

ST-225-02

PC3

PA4

PC3

PB10
PC3
PB10

PB6
PB9

PC7
PC10
PC12
PA4

PD4

PC4
PC4

R48

0

R55

0

R49

0

R65

0

Not Fitted

Not Fitted

SDA
1

SCL
2

A0
3

SPKR_OUTA+
4

VP
5

SPKR_OUTA-
6

SPKR_OUTB+
7

VP
8

SPKR_OUTB-
9

-VHPFILT
10

FLYN
11

FLYP
12

+VHP
13

HP/LINE_OUTB
14

HP/LINE_OUTA
15

VA
16

AGND
17

FILT+
18

VQ
19

TSTO
20

AIN4A
21

AIN4B
22

AIN3A
23

AIN3B
24

AIN2A
25

AIN2B
26

AFILTA
27

AFILTB
28

AIN1A
29

AIN1B
30

SPKR/HP
31

RESET
32

VL
33

VD
34

DGND
35

TSTO
36

MCLK
37

SCLK
38

SDIN
39

LRCK
40

GND/Thermal Pad
41

U7

CS43L22

GND
1

GND
3

LR
2

CLK
4

VDD
6

DOUT
5

U9

MP45DT02
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STM32F4DISCOVERY USB_OTG_FS

5V

R45
10K

PC0

PD5

R51
47K

3V

1
2

LD8
Red

R67
620

PA11
PA12
PA10

C49
4.7uF

R46 0

R59 0

R50 0

VBUS
1

DM
2

DP
3

ID
4

GND
5

Shield
0 U

S
B
_
M
ic
ro
-A

B
 r
e
c
e
p
ta
c
le

CN5

475900001

OTG_FS_PowerSwitchOn

OTG_FS_OverCurrent

VBUS_FS

OTG_FS_ID

OTG_FS_DM
OTG_FS_DP

R58 22
R60 22

R66
330

1
2

LD7
Green

3

2

1

T1
9013

R56
47K

3V

R57
[N/A]

3V

Dz
A2

ID
A3

Pd1
B1

Pup
B2

Vbus
B3

D+in
C1

Pd2
C2

D+out
C3

D-in
D1

GND
D2

D-out
D3

U8

EMIF02-USB03F2

GND
2

IN
5

EN
4

OUT
1

FAULT
3

U6

STMPS2141STR

PA9

PA10

PA11
PA12

PC0

PD5

Not Fitted

PA9
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1 2

LD5
Red

1 2

LD3
Orange

1 2

LD6
Blue

1 2

LD4
Green

R40

510

R36

680

R41

680

R42

680

PD12

MB997 6 6

STM32F4DISCOVERY Peripherals

LEDsMEMS

LED4

C38

100nF

R39
220K

VDD

1
23

4

B
1

S
W
-P
U
S
H
-C
M
S

SB20
PA0

R35

330

R38

100

USER & WAKE-UP Button

NRST
NRST

RESET Button

C37

100nF

R37
100K

VDD

1
23

4

B
2

S
W
-P
U
S
H
-C
M
S

SB1

Not Fitted

PA0

PD12

LED3

LED5

LED6

PD13

PD14

PD15

PD13

PD14

PD15

PA5
PA7

PE0

3VC39

100nF
SPI1_MOSI
SPI1_SCK PA5

PA7

PE0
PE1

MEMS_INT1
MEMS_INT2

PE1

PA6
PE3

PE3
PA6

SPI1_MISO
CS_I2C/SPI

Not Fitted

VDD_IO
1

GND
2

Reserved
3

GND
4

GND
5

VDD
6

CS_I2C/SPI
7

INT1
8

INT2
9

GND
10

Reserved
11

SDO
12

SDA/SDI/SDO
13

SCL/SPC
14

U5

LIS302DL




