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Raspberry Pi Sense Board [Also for Space!]

Page 1 : Contents / History

Page 2 : Atmel, LED driver, Seonsors

Page 3 : LEDs

Page 4 : More LEDs

History:

Rev 1.0 - Production prototype

Rev 2 - Add Colour sensor, disable LEDS if 3V3 not present
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Scan joystick state every start (or end) of frame:
1. Turn off LEDs (take LED_OE_N high)
2. Make Port D [7:3] inputs
3. Read button state from Port D [7:3]
4. Make Port D outputs again, re-enable LED driver, start next frame.
NOTE In-pad pull ups must be enabled for Port D

3V3

3V3
5V

3V3

5V
V_LED

3V3

3V3

3V3

3V3

3V3

3V3

3V3

3V3

3V3

3V3

3V3

3V3

5V

5V

3V3 3V3

5V

RED1
RED2
RED3
RED4
RED5
RED6
RED7
RED8

GREEN1
GREEN2
GREEN3
GREEN4
GREEN5
GREEN6
GREEN7
GREEN8

BLUE1
BLUE2
BLUE3
BLUE4
BLUE5
BLUE6
BLUE7
BLUE8

C1_EN_N
C2_EN_N
C3_EN_N
C4_EN_N
C5_EN_N
C6_EN_N
C7_EN_N
C8_EN_N

Title

Size Ref Rev

Date: Sheet of

www.raspberrypi.org

© Raspberry Pi 2014

Drawn By
James Adams

RPI-SENSE 2

Sense HAT

A2

2 4Tuesday, January 14, 2020

Title

Size Ref Rev

Date: Sheet of

www.raspberrypi.org

© Raspberry Pi 2014

Drawn By
James Adams

RPI-SENSE 2

Sense HAT

A2

2 4Tuesday, January 14, 2020

Title

Size Ref Rev

Date: Sheet of

www.raspberrypi.org

© Raspberry Pi 2014

Drawn By
James Adams

RPI-SENSE 2

Sense HAT

A2

2 4Tuesday, January 14, 2020

C16
100n
1005

J1

HLE-120-02-F-DV-BE-A

1
3
5
7
9

11
13
15
17
19
21
23
25

29
31
33
35
37
39

2
4
6
8
10
12
14
16
18
20
22
24
26

30
32
34
36
38
40

27 28

PP15

TP3

PP12

C10
100n
1005

C18
10u
2012

U3

HTS221

VDD
1

SCL/SPC
2

DRDY
3

SDA/SDI/SDO
4

GND
5

CS
6

R19
10K

1005
1%

PP16

TP4

R30

10K

1005

1%

R26
10K

1005
1%

PP14

C4
100n
1005

PP6

C5
100n
1005

PP7

R22
10K

1005
1%

R16
1.8K 1005

1%

R5 33R
10051%

PP8

PP1

U4

LSM9DS1

VDDIO
1

SCL/SPC
2

VDDIO
3

SDA/SDI/SDO
4

SDO_A/G
5

SDO_M
6

CS_A/G
7

CS_M
8

DRDY_M
9

INT_M
10

INT1_A/G
11

INT2_A/G
12

DEN_A/G
13

RES1
14

RES2
15

RES3
16

RES4
17

RES5
18

GND
19

GND
20

CAP
21

VDD
22

VDD
23

C1
24

PP10

R10
3.9K

1005
1%

C17
100n
1005

FB1

220@100MHz
BLM21PG221SN1D
2012

PP5

R4 33R 10051%

R20
10K

1005
1%

R6
10K

1005
1%

R29
10K

1005
1%

U2

ATTINY88-MUR

PD3
1

PD4
2

PA2
3

VCC
4

GND
5

PA3
6

PB6
7

PB7
8

PD5
9

PD6
10

PD7
11

PB0
12

PB1
13

PB2
14

PB3
15

PB4
16

PB5
17

AVCC
18

PA0
19

PC7
20

GND
21

PA1
22 PC0

23

PC1
24

PC2
25

PC3
26

PC4
27

PC5
28

PC6
29

PD0
30

PD1
31

PD2
32

GND_PAD
33

PP17

C2
10u
2012

J2

SKRHABE010

A
1

CTR
2

C
3

B
4

COM
5

D
6

SH1
7

SH2
8

R27
10K

1005
1%

PP18

D1

BAV99

1

2
3

U5

LPS25HB

VDD_IO
1

SCL/SPC
2

RSVD/GND
3

SDA/SDI/SDO
4

SDO/SA0
5

CS
6

INT1
7 GND

8

GND
9

VDD
10

TP5

R23
10K

1005
1%

R15
1.8K 1005

1%

Q9
MMBT3904TT1G

1

3
2

TP2

C11
10u
2012

LED2472G

U7

SDI
2

LE
3

CLK
7 SDO

29

BOE
26 GOE
27 ROE
28

RED1
10

RED2
13

RED3
16

RED4
19

RED5
32

RED6
35

RED7
38

RED8
1

GREEN1
11

GREEN2
14

GREEN3
17

GREEN4
20

GREEN5
31

GREEN6
34

GREEN7
37

GREEN8
40

BLUE1
12

BLUE2
15

BLUE3
18

BLUE4
21

BLUE5
30

BLUE6
33

BLUE7
36

BLUE8
39

VDD
25

GND1
23 GND2
24

ISET
22

PAD
41

NC1
4

NC2
5

NC3
6

RESERVED1
8

RESERVED2
9

PP3

C1
10u
2012

R1 33R 10051%

R7
10K

1005
1%

C3
100n
1005

C6
100n
1005R9

10K

1005
1%

PP13

C15
10u
2012

R8

33R 10051%

PP9

R28
10K

1005
1%

C14
100n
1005

PP2

R24
10K

1005
1%

R14
1.8K 1005

1%

C8
100n
1005

U6

CAT24C32WI-GT3

A0
1

A1
2

A2
3

VSS
4

SDA
5SCL
6WP
7VCC
8

C12
100n
1005

R12
1K

1005
1%

C9
10n
1608
25V
C0G/NP0

C19
10u
2012

C13
100n
1005

PP11

R11
3.9K

1005
1%

U8

TCS34725

VDD
1

SCL
2

GND
3

NC
4

INT
5

SDA
6

PP4

R25
10K

1005
1%

R13
1.8K 1005

1%

R18
75K

1005
1%

C7
100n
1005

C20
100n
1005

R21
10K

1005
1%R17

1.8K 1005
1%

R3 33R
10051%

R2 33R 10051%

TP1

DIR=L, B->A
DIR=H, A->B

U1

SN74AHCT245PWR

DIR
1

A1
2

A2
3

A3
4

A4
5

A5
6

A6
7

A7
8

A8
9

GND
10

B8
11B7
12B6
13B5
14B4
15B3
16B2
17B1
18OE_N
19VCC
20

LED_OE_N

LED_LE

ISET

LED_SDI
LED_SDO
LED_CLK

PB3_PROG_MOSI
PB4_PROG_MISO
PB5_PROG_CLK

GPIO3_SCL1
GPIO2_SDA1

PC6_PROG_RST_N

GPIO2_SDA1
GPIO3_SCL1

ID_SD ID_SC

EE_WP

ID_SC
ID_SD

COL8_EN_N
COL7_EN_N
COL6_EN_N
COL5_EN_N
COL4_EN_N
COL3_EN_N
COL2_EN_N
COL1_EN_N

GPIO10_MOSI
GPIO9_MISO
GPIO11_SCK

PB4_PROG_MISO

PB5_PROG_CLK

PB3_PROG_MOSI

GPIO8_CE0

PB4_PROG_MISO
PB5_PROG_CLK
PC6_PROG_RST_N

PB3_PROG_MOSI

PB2_SPI_CS_N

PB2_SPI_CS_N

GPIO25 PC6_PROG_RST_N

GPIO24_INT

GPIO24_INT

GPIO3_SCL1
GPIO2_SDA1

LSM_INT_M

LSM_INT1_A/G
LSM_INT2_A/G

GPIO23_INT

GPIO3_SCL1
GPIO2_SDA1

GPIO3_SCL1
GPIO2_SDA1

COL1_EN_N
COL2_EN_N
COL3_EN_N
COL4_EN_N
COL5_EN_N
COL6_EN_N
COL7_EN_N
COL8_EN_N

GPIO23_INT

COLS_EN

LED_CLK

LED_OE_N

EE_WP

LSM_INT_M
LSM_INT1_A/G
LSM_INT2_A/G
TCS_INT

LED_LE
LED_SDI

LED_SDO
LED_CLKR

COL2_EN_N

COL3_EN_N

COL1_EN_N

COL4_EN_N

COL5_EN_N

GPIO3_SCL1

GPIO2_SDA1

TCS_INT

COLS_EN



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

V_LED
V_LED V_LED V_LED

C1_EN_N

RED1

RED2

RED3

RED4

RED5

RED6

RED7

RED8

GREEN1

GREEN2

GREEN3

GREEN4

GREEN5

GREEN6

GREEN7

GREEN8

BLUE1

BLUE2

BLUE3

BLUE4

BLUE5

BLUE6

BLUE7

BLUE8

RED1

RED2

RED3

RED4

RED5

RED6

RED7

RED8

GREEN1

GREEN2

GREEN3

GREEN4

GREEN5

GREEN6

GREEN7

GREEN8

BLUE1

BLUE2

BLUE3

BLUE4

BLUE5

BLUE6

BLUE7

BLUE8

C2_EN_N

RED1

RED2

RED3

RED4

RED5

RED6

RED7

RED8

GREEN1

GREEN2

GREEN3

GREEN4

GREEN5

GREEN6

GREEN7

GREEN8

BLUE1

BLUE2

BLUE3

BLUE4

BLUE5

BLUE6

BLUE7

BLUE8

C3_EN_N

RED1

RED2

RED3

RED4

RED5

RED6

RED7

RED8

GREEN1

GREEN2

GREEN3

GREEN4

GREEN5

GREEN6

GREEN7

GREEN8

BLUE1

BLUE2

BLUE3

BLUE4

BLUE5

BLUE6

BLUE7

BLUE8

C4_EN_N

Title

Size Ref Rev

Date: Sheet of

www.raspberrypi.org

© Raspberry Pi 2014

Drawn By
James Adams

RPI-SENSE 2

Sense HAT

A2

3 4Tuesday, January 14, 2020

Title

Size Ref Rev

Date: Sheet of

www.raspberrypi.org

© Raspberry Pi 2014

Drawn By
James Adams

RPI-SENSE 2

Sense HAT

A2

3 4Tuesday, January 14, 2020

Title

Size Ref Rev

Date: Sheet of

www.raspberrypi.org

© Raspberry Pi 2014

Drawn By
James Adams

RPI-SENSE 2

Sense HAT

A2

3 4Tuesday, January 14, 2020

Q5

DMG2305UX1

2
3

RED

GREEN

BLUE

LED57

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

Q6

DMG2305UX1

2
3

RED

GREEN

BLUE

LED47

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED39

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED42

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED54

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED34

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED49

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED44

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED64

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED56

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED36

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED51

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

Q8

DMG2305UX1

2
3

RED

GREEN

BLUE

LED61

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED46

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED63

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED38

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED41

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED58

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED53

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED33

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED48

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

Q7

DMG2305UX1

2
3

RED

GREEN

BLUE

LED40

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED43

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED55

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED35

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED50

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED45

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED59

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED62

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED37

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED52

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED60

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

V_COLUMN1
V_COLUMN2 V_COLUMN3 V_COLUMN4



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

V_LED
V_LED V_LED V_LED

RED1

RED2

RED3

RED4

RED5

RED6

RED7

RED8

GREEN1

GREEN2

GREEN3

GREEN4

GREEN5

GREEN6

GREEN7

GREEN8

BLUE1

BLUE2

BLUE3

BLUE4

BLUE5

BLUE6

BLUE7

BLUE8

RED1

RED2

RED3

RED4

RED5

RED6

RED7

RED8

GREEN1

GREEN2

GREEN3

GREEN4

GREEN5

GREEN6

GREEN7

GREEN8

BLUE1

BLUE2

BLUE3

BLUE4

BLUE5

BLUE6

BLUE7

BLUE8

C6_EN_N

RED1

RED2

RED3

RED4

RED5

RED6

RED7

RED8

GREEN1

GREEN2

GREEN3

GREEN4

GREEN5

GREEN6

GREEN7

GREEN8

BLUE1

BLUE2

BLUE3

BLUE4

BLUE5

BLUE6

BLUE7

BLUE8

C7_EN_N

RED1

RED2

RED3

RED4

RED5

RED6

RED7

RED8

GREEN1

GREEN2

GREEN3

GREEN4

GREEN5

GREEN6

GREEN7

GREEN8

BLUE1

BLUE2

BLUE3

BLUE4

BLUE5

BLUE6

BLUE7

BLUE8

C8_EN_N
C5_EN_N

Title

Size Ref Rev

Date: Sheet of

www.raspberrypi.org

© Raspberry Pi 2014

Drawn By
James Adams

RPI-SENSE 2

Sense HAT

A2

4 4Tuesday, January 14, 2020

Title

Size Ref Rev

Date: Sheet of

www.raspberrypi.org

© Raspberry Pi 2014

Drawn By
James Adams

RPI-SENSE 2

Sense HAT

A2

4 4Tuesday, January 14, 2020

Title

Size Ref Rev

Date: Sheet of

www.raspberrypi.org

© Raspberry Pi 2014

Drawn By
James Adams

RPI-SENSE 2

Sense HAT

A2

4 4Tuesday, January 14, 2020

RED

GREEN

BLUE

LED31

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

Q1

DMG2305UX1

2
3

RED

GREEN

BLUE

LED13

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED26

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED4

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED21

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED15

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED28

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED6

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED23

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

Q3

DMG2305UX1

2
3

RED

GREEN

BLUE

LED10

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED18

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

Q2

DMG2305UX1

2
3

RED

GREEN

BLUE

LED1

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED30

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED12

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED25

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED8

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED3

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED20

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

Q4

DMG2305UX1

2
3

RED

GREEN

BLUE

LED14

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED27

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED9

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED5

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED22

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED32

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED17

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED16

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED29

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED7

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED24

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED11

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED2

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

RED

GREEN

BLUE

LED19

CLU6A-FKW

RA
1

GA
2

BA
3

RC
6

GC
5

BC
4

V_COLUMN5
V_COLUMN6 V_COLUMN7 V_COLUMN8


