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Note regarding I2C addresses:
Addresses in the schematics are provided for convenience.
The authoritative source is
https://neo900.org/git/misc/tree/i2c

Signals that exist on both LOWER and UPPER (and maybe also BOB)
have a _U suffix on UPPER. No suffix is needed to distinguish
between LOWER and BOB becauses all BOB components are on
the same sheet and wires connecting them use sheet-local labels.
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Circuits that exist in the v2 prototype only
and that will not be part of the final design.

Unless indicated otherwise, resistors have a tolerance of 1%,
or better. If the nominal value specified in the schematics is
only available with lower tolerance, use that.

Unless indicated otherwise, all capacitors should be X5R or X6S,
or better (X7R, NP0, etc.)
If no voltage is specified, use >= 6.3 V.
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Power distribution and sequencing
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Taiyo Yuden MAKK2520T1R0M (2.7 A, 72 mOhm, 1.0 mm)
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(medium)

HB_A
HB_B
HB_C
HB_D

P0 1

P1 2

P2 3

P3 4

P4 5

P5 6

P6 7

P7 8

GND9

P8 10

SDA20

P9 11

VCC21

P10 12

nINT22

P11 13

A123

P12 14

A224

P13 15

GND25
P14 16

P15 17

A018

SCL19

U1501

XRA1201P

P0 1

P1 2

P2 3

P3 4

P4 5

P5 6

P6 7

P7 8

GND9

P8 10

SDA20

P9 11

VCC21

P10 12

nINT22

P11 13

A123

P12 14

A224

P13 15

GND25
P14 16

P15 17

A018

SCL19

U1502

XRA1201

I2C2_SDA
I2C2_SCL

IOX1_INT

1V8

GND

C1501

100n

GND

I2C2_SDA
I2C2_SCL

IOX2_INT

1V8

GND

C1502

100n

GND

I2C2_SDA
I2C2_SCL

1V8

GND

C1503

100n

GND

GND

"0x40" = 0x20

GND

1V8

"0x42" = 0x21

GND

1V8

"0x44" = 0x22
FM_nRST

11

22

33

44

55

66

77

88

99

1010

2020

3030

40 40

50 50

60 60

1111

2121

31 31

41 41

51 51

1212

2222

32 32

42 42

52 52

1313

2323

33 33

43 43

53 53

1414

2424

34 34

44 44

54 54

1515

2525

35 35

45 45

55 55

1616

2626
36 36

46 46

56 56

1717

2727

37 37

47 47

57 57

1818

2828

38 38

48 48

58 58

1919

2929

39 39

49 49

59 59

P1501

DF40C-60DP-0.4V

11

22

33

44

55

66

77

88

99

1010

2020

3030

40 40

50 50

60 60

1111

2121

31 31

41 41

51 51

1212

2222

32 32

42 42

52 52

1313

2323

33 33

43 43

53 53

1414

2424

34 34

44 44

54 54

1515

2525

35 35

45 45

55 55

1616

2626
36 36

46 46

56 56

1717

2727

37 37

47 47

57 57

1818

2828

38 38

48 48

58 58

1919

2929

39 39

49 49

59 59

P1503

DF40C-60DP-0.4V

GND3 GND3 GND3 GND3

VSYS_UVSYS_U

VSYS_U VSYS_U VSYS_U VSYS_U

VSYS_U VSYS_U

LOWER

UPPER

WLAN_SDIO_CMD_U
WLAN_SDIO_CLK_U
WLAN_SDIO_DAT0_U
WLAN_SDIO_DAT1_U
WLAN_SDIO_DAT2_U
WLAN_SDIO_DAT3_U

BT_UART_RTS_U

BT_UART_TX_U
BT_UART_CTS_U

BT_UART_RX_U

I2C2_SDA_U
I2C2_SCL_U
I2C3_SDA_U
I2C3_SCL_U

nRESWARM_U

POWERON_U
CAM_CAP_1_U
CAM_CAP_2_U

FLASH_INT_U
CODEC_MCLK_U
CODEC_DIN_U

CODEC_BCLK_U
CODEC_WCLK_U

CODEC_DOUT_U

1V8_U

2V7_U

SD_VDD_U

TODO

PRIVACY_R_U
PRIVACY_G_U
PRIVACY_B_U

USB_MODEM_DM_U
USB_MODEM_DP_U

UPPER part of OTG USB
not equipped in v2

Modem UART

Modem audio

HB/IR

available

VOL_UP_U
VOL_DOWN_U

CHG_IND_U

Hackerbus
USB not
equipped
in v2

ECI_EN

EAR_P
EAR_M

EAR_P_U
EAR_M_U

UART1_TX_U

UART1_RX_U

CELL_DETECT_IRQ_U

available

BATTID_U

UART3_TX_IRTX_U
UART3_CTS_RCTX_U

UART3_RX_IRRX_U
UART3_RTS_U

BT_PCM_DX_U
BT_PCM_DR_U
BT_PCM_FSYNC_U
BT_PCM_CLK_U

IOX1_INT

IOX2_INT

MCBSP4_DX_U
MCBSP4_DR_U

MCBSP4_CLKX_U
MCBSP4_FSX_U

VINTANA2_U

CLK32KHZ_U

ADC1_U
ADC2_U

ECI_ADC_U

MODEM_EN_U
INA231_INT_U

VIB* not exported by BB-xM

NFC_INT_U
ECI0_U
ECI1_U
ECI_OUT_U

WLAN_IRQ_USCREEN_LOCK_U

MODEM_EMERG_U
CPU_SIM_CLK_U

CPU_SIM_IO_U

IOX1_INT_U

IOX2_INT_U

available

UART1_RTS_U

UART1_CTS_U

SD_CDBATTEMP_COMPANION_U

FLASH_STROBE_U

POWERED

VSIM_SENSE_U

HEADPH_IND_U

available

VBUS For level detection

HB_A_U
HB_B_U
HB_C_U
HB_D_U

SD_CMD_U
SD_CLK_U
SD_DAT0_U
SD_DAT1_U
SD_DAT2_U
SD_DAT3_U

MODEM_VMIC_SENSE

TVOUT_U

VAUDIO

VAUDIO_U

VHB

VHB_U

SPEAKER_EN

SPEAKER_EN_U

Pull-ups enabled after reset

Pull-ups disabled after reset

1 2 3 4

5

6 7 8 9
10

R1501 MNR15ERRPJ104
100k x 8

GND GND

Pull-ups disabled after reset

P0 1

P1 2

P2 3

P3 4

P4 5

P5 6

P6 7

P7 8

GND9

P8 10

SDA20

P9 11

VCC21

P10 12

nINT22

P11 13

A123

P12 14

A224

P13 15

GND25
P14 16

P15 17

A018

SCL19

U1503

XRA1201

1 2 3 4

5

6 7 8 9
10

R1502 MNR15ERRPJ104

GND GND

100k x 8

R-array alternatives:
CTS 746X101104JP
Bourns CAY17-104JALF
Panasonic EXB-D10C104J

CELL_DETECT_IRQ

CODEC_nRESET_U

IO expanders (on LOWER)

This is just the collection of signals we have.
Assignment can still change, e.g., to improve layout.

TP1501USB_HB_DP
TP1502USB_HB_DM

TP1503 VBUS
TP1504 OTG_DM
TP1505 OTG_DP
TP1506 OTG_ID

TP1507VIB_P
TP1508VIB_M
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TP1601
USB_DP

TP1602
USB_DM

1
2
3
4
5
6
7
8
9
10

20

11
21

12
13
14
15
16
17
18
19

CON1601

DF9-21S-1V

1
2
3
4
5
6
7
8
9
10

20

11
21

12
13
14
15
16
17
18
19

CON1602

DF9-21S-1V

FLASH_A
FLASH_K

GND GND GND

NFC_ANT

Defined in the Hackerbus specification, http://neo900.org/stuff/papers/hb.pdf

2V7

BATT

USB_HB_DM
USB_HB_DP

VBAT_SWITCHED

PRIVACY_R
PRIVACY_B

PRIVACY_G
I2C2_SCL

I2C2_SDA

SD_DAT1
SD_CD

SD_CMD
SD_DAT2

SD_DAT3

SD_CLK
SD_VDD

SD_DAT0

BATT_LID

C1601

100p

R1609

10
0k

1V8

GND

CAM_COVER_INT

VBUS

I2C2_SCL

I2C2_SDA

VBAT_SWITCHED

FLASH_INT

FLASH_EN

FLASH_STROBE

POWERED

G
N

D
12

G
N

D
8

G
N

D
E

X
P

I2C
SCL 3

SDA 4

U1601B

ADP1653

SETT1

SETF2

SETI5

ILED6

O
U

T
7

H
P

LE
D

9

INTF10

INT11

LX
13

V
D

D
14

EN15

STR16

L1602

2u2;MDMK3030T2R2MML1601

ferrite

A K

D1601

RSX101M-30C1602

10u

C1603

4u7; 12V

Flash/Torch
FLASH_A

FLASH_K

GND

GND

GND

GND

HB_UART_TX
HB_UART_CTS

HB_UART_RX
HB_UART_RTS

HB_GPIO_A
HB_GPIO_C
HB_GPIO_B

HB_GPIO_D_VDD

OTG_DP

OTG_DM

S1
1

G1
2

D2
3

S2
4

G2
5

D1
6

Q1601

FC6946010R

S1
1

G1
2

D2
3

S2
4

G2
5

D1
6

Q1602

FC6946010R

1V8

R1601
100

R1602
100

R1603
100

R1604
100

HB_TX_IRTX

HB_CTS_RCTX

UART3_RTS

UART3_RX_IRRX HB_UART_RX

HB_UART_RTS

HB_UART_CTS

HB_UART_TX S1
1

G1
2

D2
3

S2
4

G2
5

D1
6

Q1603

FC6946010R

S1
1

G1
2

D2
3

S2
4

G2
5

D1
6

Q1604

FC6946010R

R1605
100

R1606
100

R1607
100

R1608
100

HB_A

HB_B

HB_C

HB_D HB_GPIO_D_VDD

HB_GPIO_C

HB_GPIO_B

HB_GPIO_A

Q16xx alternative: DMN63D8LV by Diodes Inc.

F1601

0ZCH0175FF2E

VBAT_RAW

1.75 A, 0.6 s

VHB

NFC_GND

Level shifters for Hackerbus GPIO and UART

LOWER-BOB Interconnect (LOWER side)

I2C3_SDA

I2C3_SCL

OTG_ID

Patch field

HB_LINE_OUT_L

HB_LINE_OUT_R

HB_LINE_IN

HB_AUDIO_GND

HB_JACK_4GND

HB_JACK_1L

HB_JACK_2R

HB_JACK_3M

HB_DMIC_CLOCK

HB_DMIC_DATA

TP1603

TP1604

TP1605

TP1606

TP1607

TP1608

TP1609

TP1610

TP1611

TP1612

TP1613

TP1614

TP1615

The following signals (or some of them) - **IF
FEASIBLE** - should be made available on
testpoints next to the 0 Ohm (jumper) array of
R1601 to R1608 for easy yellow wire
solder-patching of secondary HB pin functions.

Cuttable track, if possible

I2C: 0x30
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(1.5V - 3.6V)

Battery Cover detectCamera Cover detect

C1701

1u

C1702

1u
C1705

100n

SD_CD

R1701
22

GND2

GND2

GND2 GND2

GND2GND2

GND2

HALL

V
D

D
1

OUT 2

G
N

D
3

U1704

MLX90248ESE

2V7

BATT_LID

CD

SD-DAT21

SD-DAT3/CD2

SD-CMD3

SD-VDD4

SD-CLK5

SD-VSS6

SD-DAT07

SD-DAT18

G
N

D
S

1

G
N

D
S

2

G
N

D
S

3

G
N

D
S

4

CD SW

P1701

S
T

1W
00

8S
4B

R
15

00

VDD1

SCL 2

GND3

LEDA4

LEDK5

LDR6

INT 7

SDA 8

U1702

TMD26713

I2C2_SDA
I2C2_SCL

CAM_COVER_INT

C1704

22u

GND2

A
A

K
K

LED1702
L130-5780002011001

A
A

K
K

LED1703
L130-5780002011001

1
2
3
4
5
6
7
8
9
10

20

11
21

S1

12

S2

13
14
15
16
17
18
19

CON1701

DF9-21P-1V

1
2
3
4
5
6
7
8
9
10

20

11
21

S1

12

S2

13
14
15
16
17
18
19

CON1702

DF9-21P-1V

FLASH_A
FLASH_K

FLASH_A

FLASH_K

GND2 GND2 GND2

I2C2_SDA
I2C2_SCL

PRIVACY_R
PRIVACY_B

PRIVACY_G

CAM_COVER_INT

SD_CD
SD_CMD
SD_DAT2

SD_DAT0
SD_CLK
SD_VDD

SD_DAT3

SD_DAT1

HB_GPIO_A
HB_GPIO_C
HB_GPIO_B

VBAT_RAW
VBAT_RAW

VBAT_RAW

USB_HB_DM
USB_HB_DP

NFC_ANT

VBAT_SWITCHED
HB_UART_TX
HB_UART_CTS

HB_UART_RX
HB_UART_RTS

NFC_GND

VBUS_OTG
HB_GPIO_D_VDD

2V7
BATT_LID

2V7 SD_DAT1

SD_CD

SD_CMD

SD_DAT2

SD_DAT0

SD_CLK

SD_VDD

SD_DAT3

C1703

10n

GND2

Output filter is on LOWER,
due to access to 1.8 V rail.

B

G

R

BA
1

RA
2

GA
3

GK
4

RK
5

BK
6

LED1701

LED-RGB-SMLP36

PRIVACY_R

PRIVACY_B

PRIVACY_G

VBAT_SWITCHED

1 2
3 4
5 6
7 8
9 10

20

11 12
13 14
15 16
17 18
19

CON1703

M50-3151042

GND2 GND2

VBAT_RAW
USB_HB_DP

VBAT_RAW
USB_HB_DM

NFC_ANT NFC_GND

VBUS_OTG VBAT_SWITCHED
HB_GPIO_D_VDD HB_GPIO_C

HB_GPIO_BHB_GPIO_A
HB_UART_TX
HB_UART_CTS

HB_UART_RX
HB_UART_RTS

Hackerbus

POWERED

POWERED

Memory card holder

Defined in the Hackerbus specification, http://neo900.org/stuff/papers/hb.pdf

LOWER-BOB Interconnect (BOB side)

Camera flash

Privacy LED

1 2

GND 3

4 5 6 7 8 9

U1701

SP7538P

1 2

GND 3

4 5 6 7 8 9

U1703

SP7538P

1 2

GND 3

4 5 6 7 8 9

U1705

SP7538P
GND2 GND2 GND2

1 2

GND 3

4 5 6 7 8 9

U1706

SP7538P
GND2

ESD pin assignment is only indicative.
Actual assignment to be defined by layout.

A
KD1701

V9MLA0603N

GND2

G1701

GND2

Camera lens plate

I2C: 0x39
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Address: 0x34

B1803

Shift

B1807

Z

B1811

X

B1815

C

B1819

V

B1823

B

B1827

N

B1831

M

B1835

Space-L

B1839

Space-R

B1802

Fn

B1806

A

B1810

S

B1814

D

B1818

F

B1822

G

B1826

H

B1830

J

B1834

K

B1838

L

B1801

Ctrl

B1805

Q

B1809

W

B1813

E

B1817

R

B1821

T

B1825

Y

B1829

U

B1833

I

B1837

O

B1804

Left

B1808

Down

B1812

Right

C1801

100n

GND3

ROW7 1

ROW6 2

ROW5 3

ROW4 4

ROW3 5

ROW2 6

ROW1 7

ROW0 8

COL09

COL110

RESET20

COL211

VCC21

COL312

SDA 22

COL413

SCL 23

COL514

INT 24

COL615

COL716

COL817

COL918

GND19

U1801

TCA8418RTW

I2C2_SDA_U

I2C2_SCL_U

KEYIRQ

nRESWARM_U

1V8_U

ROW7

ROW6

ROW3

ROW2

ROW1

ROW0

COL0

COL1

COL2

COL3

COL4

COL5

COL6

COL7

COL8

COL9

Case switches

VOL_UP_U

VOL_DOWN_U

R1801
1M

ROW7

R1802
1M

ROW6

COL9
B1816

Dot

B1820

Up

B1824

Enter

B1828

P

B1832

Comma

B1836

Del

S1
1

G1
2

D2
3

S2
4

G2
5

D1
6

Q1801

NX3008PBKV

Alternative: DMP56D0UV

Alternative: Diodes Inc. BAS16VV-7
Warning: Diodes Inc. have cathodes on pin 1 side, NXP anodes !

1

2

34

5

6

D1803

NXP BAS16VV,115

Lock switchOn-offVolume Camera trigger

A
KD1807

V5.5MLA0603N
A

KD1806

V5.5MLA0603N

A
KD1801

V5.5MLA0603N A
KD1804

V5.5MLA0603N

A
K

D1805
V5.5MLA0603N

A
KD1802

V5.5MLA0603N

1st

2nd

P-CAMERA1801A

EVQ-Q0G03K

P-CAMERA1801B

P-CAMERA1801C

P-LOCK1801A

ESE16J001

P-LOCK1801B

P-LOCK1801C

P-MINUS1801A

EVQP42B3M

P-MINUS1801B

P-MINUS1801C

P-ON1801A

EVQP40B3M

P-ON1801B

P-ON1801C

P-PLUS1801A

EVQP42B3M

P-PLUS1801B

P-PLUS1801C

GNDGND
GND

GND

GND

SCREEN_LOCKPOWERON
VOL_UP

VOL_DOWN

CAM_CAP_1

CAM_CAP_2

GND

GND

To CPU

T
o 

ke
yb

oa
rd

 m
at

rix

To companion chip

To CPU

UPPER

LOWER

Keyboard matrix

Keyboard controller (v2 only)
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2 x (10.5 V, 15 mA)

S
on

y 
A

C
X

56
5A

K
M

Display Connector

Not shown here:
Camera, LEDs

C1902

1u

C1904

1u;50V

A K

D1901

RSX101M-30

>SIZE

L1901

10uH,750mA,LQH3NPN100NM0

L1902

ACM2012H

L1903

ACM2012H

L1904

ACM2012H

AMB-INT8 VAMB-2V5 9

OPT-SW10

CABC22

DISP-1V8 24

CAM-SHUTDN15 DISP-2V8 26

CAM-VDIG 17

RESET37

CAM-VANA 19

CAM-EXTCLK59

P1901B

N900-DISPLAY

N 5

P 6

I2C

SDA 12

SCL 13

LED+28

LED-29

N900-DISPLAY

LED-30

LED+31

P1901G

SHIELDM1
P1901H

SHIELDM2
P1901I

SHIELDM3
P1901J

SHIELDM4
P1901K

DSI/CSI

D0+50

D0-51

D1+46

D1-47

CLK+48

CLK-49

SPI

CS34

SOMI35

SIMO36

CLK38

NC 16
NC 18

GND 1

GND 2

GND 3

GND 4

GND 7

GND 20

GND 60

GND 11

GND 21

GND 32

GND 42

GND 52

GND 23

GND 33

GND 14

GND 25

GND 45

GND 55

GND 27

GND 58

GND 39

R
19

03
D

N
P

R
19

13 0

GND3

GND3 GND3

GND3 GND3

GND3

GND3

GND3

EAR_M_U

EAR_P_U

I2C2_SDA_U

2V7_U

1V8_U

2V7_U

1V8_U

2V7_U

I2C2_SCL_U

CAM_B_EN

CAM_CLK

LCD_LEDS_PWM

VBAT_SWITCHED_U

ALS_INT

PROXYN900 has 22k pull-up to 1V8 on PROXY. SFH7741 data sheet
says 10 kOhm to 1 MOhm is fine, so we just leave the pulling
to the OMAP, Ipull(min) = 50 uA = 36 kOhm @1.8 V.

LCD_CS

LCD_MOSI

LCD_MISO

LCD_SCLK

LCD_RSTPU ?

CDP_D0_P

CDP_D0_M

CDP_D1_P

CDP_D1_M

CDP_CLK_P

CDP_CLK_M

LCD_LEDS_PWM shall connect to
TWL4030, GPIO6/PWM0, ball M4.

1.8V 200mV
FB 1

COMP2 GND 3

SW 4

CTRL5

VIN6

U1901

TPS61160DRV
C1901

220n

GND3

E2
1

B2
2

C1
3

E1
4

B1
5

C2
6

Q1901

PMBT3906VS

V_LCD_LED

Current mirror
Vceo >= 30 V, Ic >= 20 mA

CABC

CABC

(or other)

C1905

DNP

GND3

R1905
DNP
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R1904
100k A
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C 6

U1902

SN74AUP1G04DSF

LCD_CABC

C1903

100n

GND3

1V8

GND3

DNP

Master

Slave

D
N

P

DNP

DNP

Parallel Serial
Populate EITHER parallel (with current
mirror) OR serial.

Diodes 74AUP1G04FW4
NXP 74AUP1G04GF
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ESDA25-4BP6
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C1913
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C1914

100n

C1915
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U1904
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U1905

ESDA6V1-5P6

GND3
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U1908

ESDA6V1-5P6

GND3

L1906

120R/100MHz
L1907

120R/100MHz
L1908

120R/100MHz
L1909

120R/100MHz
L1910

120R/100MHz

L1905

ACM2012H

C1918

1n

C1919

1n

GND3 GND3

TODO: check choke

POWERED

POWERED

POWERED

POWERED

POWERED
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C1909

4u7

C1912

1n

C1911

1n

C1910

1n

C1907

100n

C1906

100n

YU40

XL41
YL43
XR44

N900-DISPLAY

R1910
10

R1908
560;1%

R1909
560;1%

GND3

GND3

GND3 GND3 GND3

GND3

V
S

S
E

X
P

YR 1

TPENDING2

UR 3

Y+/5WLR 4

X+/5WS 5

Y-/5WUL 6

VDDA 7

VSSA 8

ELECT4 20

WAKEUP30

UART_RX31

VREG_IN12

AUTOBAUD22

UART_TX32

VREG_OUT13

ADDRSEL23

VSS 14
VDD 24

X-/5WLL 15

VSS 25

ELECT1 16

SDA26

XR 17

SCL27

ELECT2 18

RESET28

ELECT3 19

COMM_SELECT29

U1903

CRTOUCH

PENIRQ

I2C2_SDA_U
I2C2_SCL_U

1V8_U

C1908

1n

GND3

POWERED

TSC_RST

Touch screen controller

ESD

IO
1

1

G
N

D
2
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2

3

IO
3
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4

5
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5
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U1907

ESDA6V1-5P6

GND3

I2C: 0x49

I2C: 0x10, 0x29



1 2 3 4 5 6 7 8 9 10 11

1 2 3 4 5 6 7 8 9 10 11

A

B

C

D

E

F

G

A

B

C

D

E

F

G

Date: Intentionally Left Blank
KiCad E.D.A.  kicad 4.0.2-stable

Rev: Size: A3
Id: 20/25

Title: Cameras
File: cams.sch
Sheet: /Cameras/

(c) CC-BY-SA 2014-2016 Neo900 & GDC

Main Camera

Front camera (display connector)

C2003

27p

C2005

2u2

C2004

27p

C2006

2u2

C2007

2u2

C2001

100n

C2002

100n

L2001

N2001
N97-CAMERA

DSI/CSI

CLK-53
CLK+54

DATA-56
DATA+57

P1901A

N900-DISPLAY

DSI/CSI

DATA+6

DATA-7

CLK+9

CLK-10

P2001A

DF37NB-20DS-0.4/N97CAM

CLK1

VDDA 3

VDDA 4

VIO 12

VIO 13

VBAT 15

VBAT 16

SHDN18

P2001B

GND2

GND5

GND8

GND11

GND14

GND17

I2C

SDA20

SCL19

P2001I

DF37NB-20DS-0.4/N97CAM

GNDM1

GNDM2

R2001
47

R2002
47

R
20

03
10

0
R

20
04

10
0

GND3

GND3

GND3

GND3

GND3

GND3

GND3

IN1
A1

NO1
B1

COM1
C1

NC1
D1

V
IO A
2

G
N

D
B

2

G
N

D
C

2

V
+

D
2

IN2
A3

NO2
B3

COM2
C3

NC2
D3

U2001

TS3DS26227

IN1
A1

NO1
B1

COM1
C1

NC1
D1

V
IO A
2

G
N

D
B

2

G
N

D
C

2

V
+

D
2

IN2
A3

NO2
B3

COM2
C3

NC2
D3

U2002

TS3DS26227

CSI_B_CP

CSI_B_CM

CSI_B_DP

CSI_B_DM

CAM_CLK

2V7_U

1V8_U

VBAT_SWITCHED_U
1V8_U
2V7_U

I2C3_SCL_U

I2C3_SDA_U

POWERED

CAM_XCLK

CAM_B_EN

CAM_MAIN_SHDN

CAM_DATA_P

CAM_DATA_N

CAM_CLK_P

CAM_CLK_N

ESD
IO

1
1

GND2

IO
2

3

IO
3

4

VBUS 5

IO
4

6

U2003

IP4220CZ6GND3

Camera switch

I2C: 0x09, 0x3e
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Privacy LED
(on BOB)

MOD

Kbd

Kbd

Kbd

C2101

2u2

C2104

100n

C2108

2u2

C2111

100n

C2102
1u

C2109
1u

C2103
100n

C2110
100n

KG1

KR2

KB3

A 4

LED2101
MSL0201RGB

KG1

KR2

KB3

A 4

LED2107
MSL0201RGB

KG1

KR2

KB3

A 4

LED2103

MSL0201RGB

KG1

KR2

KB3

A 4

LED2108

MSL0201RGB

A AKKLED2109

LTST-C190KRKT

KG1

KR2

KB3

A 4

LED2104
MSL0201RGB

A AKKLED2110

LTST-C190KFKT

A AKKLED2111

LTST-C190TBKT

R2101
tbd.

R2103
tbd.

R2102
tbd.

R2104
tbd.

GND3 GND3

GND3
GND3

GND3 GND3

I2C
SCLB3

SDAC5

U2101A

LP55281YZR

RGB

B A6

G B6

R C6

U2101B

LP55281YZR

RGB

B A2

G A3

R A4

U2101C

LP55281YZR

RGB G D5

R E5

B D6

U2101D

LP55281YZR

RGB

B E1

G E2

R E3

U2101E

LP55281YZR

V
D

D
A

1

A
LE

D
F

2

V
D

D
D

3

F
B

E
6

S
W

F
6

VDDAB1

VREFC1

IFSELB2

IRTC2

ASE1D2

VIOC3

NRSTF3

SOB4

SI/A0C4

ASE2D4

IRGBB5

G
N

D
E

4

G
N

D
F

1

G
N

D
D

1

G
N

D
A

5

G
N

D
F

4

G
N

D
F

5
I2C

SCLB3

SDAC5

U2103A

LP55281YZR

RGB

B A6

G B6

R C6

U2103B

LP55281YZR

RGB

B A2

G A3

R A4

U2103C

LP55281YZR

RGB G D5

R E5

B D6

U2103D

LP55281YZR

RGB

B E1

G E2

R E3

U2103E

LP55281YZR

V
D

D
A

1

A
LE

D
F

2

V
D

D
D

3

F
B

E
6

S
W

F
6

VDDAB1

VREFC1

IFSELB2

IRTC2

ASE1D2

VIOC3

NRSTF3

SOB4

SI/A0C4

ASE2D4

IRGBB5
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N

D
E

4
G

N
D

F
1

G
N

D
D

1
G

N
D

A
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G
N

D
F

4
G
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F
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VBAT_SWITCHED_U

1V8_U

nRESWARM_U

I2C3_SCL_U

I2C3_SDA_U

KG1

KR2

KB3

A 4

LED2102
MSL0201RGB

CHG_IND_U

1V8_U

PRIVACY_R_U

PRIVACY_G_U

PRIVACY_B_U

Red

Orange

Blue

Note: outputs D1 through D6 are powered from the
charge pump while D7 to D9 are powered from VDD.
This should result in no practical difference in our case.

Addr: 0x32

AUX LED

RGB LED (display connector)

C
21

05

47
0n

C
21

06

47
0n

C2107

1u

AB61

AR62

AG63
K 64

P1901E

N900-DISPLAY

GND3GND3 GND3GND3

GND3

GND3

C
2+

1

C
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2

VDD3

GND4

EN5

CLK6

INT7

SDA8

SCL9

TRIG10

ASEL020

D9 11

ASEL121

D8 12

VOUT 22

D7 13
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D6 14

C
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24

D5 15

D4 16

D3 17

D2 18

D1 19

U2102A

LP55231

G
N

D
E

X
P

RGB_CTRL_EN

CLK32KHZ_U

RGB_INT

VBAT_SWITCHED_U

GND3
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R
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5
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7

LED2105

MSL0104RGBU1
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R
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1
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RA2
7

LED2106

MSL0104RGBU1

ESD

IO
1

1
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D
2
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2
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IO
3

4

IO
4

5

IO
5

6

U2104

ESDA6V1-5P6

GND3

AUX LED

Fancy LED controller

Basic LED controllers

I2C2_SDA_U

I2C2_SCL_U

I2C: 0x4d I2C: 0x4c
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connect to BB
by some Micro-USB cable

D+ 3/D+

D- 2/D-

VB 1/VB

ID 4/ID

GND 5/GN

P2201E

105017-0001

GND3

USB_MODEM_DP_U

USB_MODEM_DM_U

EN1

GND2 OUT 3

VDD 4

U2203

CSX-252FAP32768

1V8_U

C2201

1u

GNDGND

CLK32KHZ_U

Alternative: OYKTGLJANF-0.032768

Modem USB

32 kHz clock

EN1

GND2 OUT 3

VDD 4

U2204

SG-210STF 19.2000ML

GND GND

C2202

100n

CODEC_MCLK_U

1V8_U

Alternative: KC2520B19.2000C1GE00

19.2 MHz clock

HFCLK_EN

simple capless 400mA LDO for TPS65950 substitute
(only for prototype)

GND3

LDOIN1

G
N

D
2

EN3 NC/FB 4

OUT 5

U2201

TPS73601DBV

VSYS_U 2V7_U

R
22

01
44

k2
R

22
02

34
k0

GND3

1V8_U

BB_1V8TODO: use REGEN ?

LDOIN1

G
N

D
2

EN3 NC/FB 4

OUT 5

U2202

TPS73618DBV

GND3
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E
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N
S

IO
N

 (
P

9)

Top View on BB

VIO_1V81A DC_5V 2A

MMC2DAT7/MMC3DAT3/GPIO1393A UART2CTS/BSP3DX/GPT9/GPIO144 4A

MMC2DAT6/CAM_SHUTTER/MMC3DAT2/GPIO1385A UART2TX/BSP3CLKX/GPT11/GPIO146 6A

MMC2DAT5/CAM_RESET/MMC3DAT1/GPIO1377A MCBSP3FSX/UART2RX/GPIO143 8A

MMC2DAT4/MMC3DAT0/GPIO1369A UART2RTS/BSP3DR/GPT10/GPIO145 10A

MCBSP1CLKR/SPI4_CLK/GPIO156 20A

MMC2DAT3/SPI3_CS0/GPIO13511A

MMC2CLK/SPI3_CLK/GPIO13021A

MCBSP1DX/SPI4_SIMO/BSP3DX/GPIO158 12A

MCBSP1FSR/CAM_RESET/GPIO157 22A

MMC2DAT2/SPI3_CS1/GPIO13413A

I2C2SDA/GPIO18323A

MCBSP1CLKX/BSP3CLKX/GPIO162 14A

I2C2SCL/GPIO168 24A

MMC2DAT1/GPIO13315A

REGEN25A

MCBSP1FSX/SPI4_CS0/BSP3FSX/GPIO161 16A

RESET 26A

MMC2DAT0/SPI3_SOMI/GPIO13217A

GND27A

MCBSP1DR/SPI4_SOMI/BSP3DR/GPIO159 18A

GND 28A

MMC2CMD/SPI3_SIMO/GPIO13119A

P2301A

BB-xM Main Expansion Header (P9, 7.24)

BB_1V8

nRESWARM_U

G
N

D

G
N

D

I2C2_SDA_U I2C2_SCL_U

(weak)

GND GND

BB_1V8 SD_VDD_U

WLAN_SDIO_CMD_U

WLAN_SDIO_CLK_U

WLAN_SDIO_DAT0_U

WLAN_SDIO_DAT1_U

WLAN_SDIO_DAT2_U

WLAN_SDIO_DAT3_U

POWERON_U

FM_nINT (on IO expander)

BT_UART_RTS_U

BT_UART_TX_U

BT_UART_CTS_U

BT_UART_RX_U

HDQ

U
A

R
T

2

BT_PCM_DR_U

BT_PCM_FSYNC_U

BT_PCM_CLK_U

BT_PCM_DX_U

VDD1

IO02

IO13

IO24

IO35

IO4/A0+6

IO5/A0-7

IO
6/

S
C

L
8

IO
7/

S
D

A
9

IO
8/

A
1+

10

IO
17

/C
LK

20

GND 11
IO9/A1- 12

IO10/A2+ 13
IO11/A2- 14
IO12/A3+ 15

IO13 16
IO14 17

IO
15

/V
R

2
18

IO
16

/V
R

1
19U2303

SLG46533VC2303

100n

PCM_MUX_DR
PCM_MUX_FSYNC

PCM_MUX_CLK
PCM_MUX_DX

1V8_U

GND

I2
C

3_
S

C
L_

U
I2

C
3_

S
D

A
_U

MCBSP4_DR_U

MCBSP4_DX_U
MCBSP4_CLKX_U

GND

MCBSP4_FSX_U

Y41

Y62

Z 3

Y74

Y55 nEN 6

VEE 7GND8

S2 9
S1 10
S0 11

Y312

Y013

Y114

Y215

VCC 16

U2302

NX3L4051PW

GND

C2302

100n

GND

ADC1_U
ADC2_U

ECI_ADC_U
BATTID_U

GND

2V7_U VINTANA2_U

SENS_INT1

SENS_INT2

STYLUS_INT

SLIDE_SW

KEYIRQ

RGB_INT

INA231_INT_U

ECI0_U

ECI1_U

WLAN_IRQ_U

SCREEN_LOCK_U

IOX1_INT_U

IOX2_INT_U

BATTEMP_COMPANION_U
VSIM_SENSE_U

I2C3_SDA_U
I2C3_SCL_U

1V8_U

GND

C2301

100n

GND

GND

"0x22" = 0x11

ADC_MUX_S0
ADC_MUX_S1

ADC_MUX_S0
ADC_MUX_S1
ADC_MUX_S2

AUX_ADC

ADC_MUX

ADC_MUX_S2

1V8_U

UART3_RTS_UNo UART3_RTS on BB-xM, using GPIO

UART3_CTS_RCTX_UNo UART3_CTS on BB-xM, using GPIO

AUX (P17)
VIO_1V81 VMMC2 2

MMC3_DAT23 MMC3_DAT7/GPIO21 4

MMC3_DAT35 GPIO_16 6

GPIO_157 MMC3_DAT1 8

MMC3_DAT5/GPIO239 MMC3_DAT4/GPIO14 10

GND 20

MMC3_DAT011 MMC3_CMD 12

MMC3_DAT6/GPIO2213 MMC3_CLK 14

HDQ_SIO/GPIO_17015 DMAREQ3/GPIO57 16

ADCIN617 PWRON 18

GND19

P2302

852-10-020-10-001000

Same part, as "breakaway" strip (72 positions):
435-40-272-00-160000

Same part, as "breakaway" strip (100 positions):
852-10-100-10-001000

A
A

K
K

D2301
LTST-C190KRKT

HB_A_U
HB_B_U
HB_C_U
HB_D_U

P0 1

P1 2

P2 3

P3 4

P4 5

P5 6

P6 7

P7 8

GND9

P8 10

SDA20

P9 11

VCC21

P10 12

nINT22

P11 13

A123

P12 14

A224

P13 15

GND25
P14 16

P15 17

A018

SCL19

U2301

XRA1201P

SD_CMD_U
SD_CLK_U
SD_DAT0_U
SD_DAT1_U
SD_DAT2_U
SD_DAT3_U

Auxiliary Expansion Header (P17, 7.26)

HFCLK_EN

Only for v2

GND

CELL_DETECT_IRQ_U

SPEAKER_EN_U

CODEC_nRESET_U

PROXY

HEADPH_IND_U

R2301

47

435-40-228-00-160000

IO expander

PCM switch

ADC multiplexer

I2C: 0x20-0x27

R2302

10
k

1V8_U

R2303

10
k

1V8_U

Pull-ups enabled after reset
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LCD (P11)

Top View on BB

DC_5V 1BDC_5V2B

D1/DSS_D19/SDI_HSYNC/McSPI3_SIMO/DSS_D1/GPIO_89 3BD0/DSS_D18/SDI_VSYNC/McSPI3_CLK/DSS_D0/GPIO_884B

D3/DSS_D21/SDI_STP/McSPI3_CS0/DSS_D3/GPIO_91 5BD2/DSS_D20/SDI_DEN/McSPI3_SOMI/DSS_D2/GPIO_906B

D5/DSS_D23/SDI_CLKN/DSS_D5/GPIO_93 7BD4/DSS_D22/SDI_CLKP/McSPI3_CS1/DSS_D4/GPIO_928B

D12/DSS_D12/SDI_DAT2N/GPIO_82 9BD10/DSS_D10/SDI_DAT1N/GPIO_8010B

GND20B

D23/SYS_BOOT6/DSS_D23/GPIO_8 11BD14/DSS_D14/SDI_DAT3N/GPIO_8412B

D19/SYS_BOOT1/DSS_D19/GPIO_3 13BD22/SYS_BOOT5/MMC2_DIR_DAT3/DSS_D22/GPIO_714B

I2C3SDA 15BD11/DSS_D11/SDI_DAT1P/GPIO_8116B

DSS_VSYNC/GPIO_68 17BDVI-PUP18B

GND 19B

P2301B

LCD (P13)

Top View on BB

3.3V 1CVIO_1V82C

D20/SYS_BOOT3/DSS_D20/GPIO_5 3CD21/SYS_BOOT4/MMC2_DIR_DAT2/DSS_D21/GPIO_64C

D17/DSS_D17/GPIO_87 5CD18/SYS_BOOT0/DSS_D18/GPIO_26C

D15/DSS_D15/SDI_DAT3P/GPIO_85 7CD16/DSS_D16/GPIO_868C

D7/DSS_D7/UART1_RX/GPIO_77 9CD13/DSS_D13/SDI_DAT2P/GPIO_8310C

GND20C

D8/DSS_D8/GPIO_78 11CNC12C

D9/DSS_D9/GPIO_79 13CI2C3SCL14C

D6/DSS_D6/UART1_TX/GPIO_76 15CCLK+/DSS_PCLK/GPIO_6616C

DEN/DSS_ACBIAS/GPIO_69 17CHSYNC/DSS_HSYNC/GPIO_6718C

GND 19C

P2301C

G
N

D
4

G
N

D
4

G
N

D
4

G
N

D
4

P11 (7.25)

P13 (7.25)

BB_1V8

I2C3_SDA_U

I2C3_SCL_U

WLAN_EN (on IO expander)

CHG_INT (on IO expander)

CAM_CAP_2_U

CAM_CAP_1_U (N900 compatible GPIO)

(N900 compatible GPIO)

CDP_D0_P

CDP_D0_M

CDP_D1_P

CDP_D1_M

CDP_CLK_P CDP_CLK_M

LCD_RST (GPIO reassigned in Neo900)

LCD_CS

LCD_MOSI

LCD_MISO

LCD_SCLK

UART1_RX_U

UART1_TX_U Modem

Modem

UART3_TX_IRTX_U

UART3_RX_IRRX_U

IR/Hackerbus

IR/Hackerbus

RGB_CTRL_EN

MODEM_EN_U

ECI_OUT_U

MODEM_EMERG_U

CPU_SIM_CLK_U

CPU_SIM_IO_U

LCD_CABC

LCD_LEDS_PWM

(weak)

Same part, as "breakaway" strip (100 positions):
852-10-100-10-001000

Same part, as "breakaway" strip (100 positions):
852-10-100-10-001000

Connect to BB-xM P4.3 (S-Video connector)1
2

CON2401

DNP

GND4

TVOUT_U

2x1 100 mil TH

P4 (7.19)

852-10-020-10-001000

852-10-020-10-001000

R2402

10
k

1V8_U

DNP

R2401

10
k

1V8_U

DNP



1 2 3 4 5 6 7 8 9 10 11

1 2 3 4 5 6 7 8 9 10 11

A

B

C

D

E

F

G

A

B

C

D

E

F

G

Date: Intentionally Left Blank
KiCad E.D.A.  kicad 4.0.2-stable

Rev: Size: A3
Id: 25/25

Title: BB-xM Adapter (CAM)
File: bbcam.sch
Sheet: /BB-xM Adapter (CAM)/

(c) CC-BY-SA 2014-2016 Neo900 & GDC

Processor Camera Port Interface (P10, 7.20.3)

CAM_COVER_INT_U (cam_d11, on IO expander)

CAM_B_EN

ALS_INT

(N900 compatible GPIO)

(N900 compatible GPIO)
PENIRQ

CAM_MAIN_SHDN (N900 compatible GPIO, cam_d3)

TSC_RST (N900 compatible GPIO)

HEADPH_EN_U (on IO expander)

CAM_CLK_P
CAM_CLK_N
CAM_DATA_P
CAM_DATA_N

FLASH_INT_U

VAUDIO_U

VHB_U

CAM_XCLK

N900: unused

N900: unused

N900: unused
N900: unused

I2C2 also on EXPANSION
I2C2 also on EXPANSION

Audio (P18)
MCBSP2_DX1 MCBSP2_FSX 2

MCBSP2_DR3 MCBSP2_CLKX 4

P2502

852-10-020-10-001000

CODEC_DIN_U

CODEC_BCLK_U

CODEC_WCLK_U

CODEC_DOUT_U

(N900 compatible GPIO)

FLASH_STROBE_U No FLASH_STROBE on BB-xM, using GPIO

VAUX3, up to 200 mA, 1.5-3.0 V

VAUX4, up to 100 mA, 0.7-3.15 V

UART1_CTS_U

UART1_RTS_U No UART1_RTS on BB-xM, using GPIO

No UART1_CTS on BB-xM, using GPIO

This part is a "breakaway" strip (20 positions) and needs to be
customized (cut) before assembly.
Alternatively, 852-10-100-10-001000 (100 positions) could be used.
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CON2501

CONN_34
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CON2502

CONN_34
GND

N900: BTHOSTWAKE
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Top View on BB

D11/GPIO110 1XCLKA/GPIO962

D10/GPIO109 3GND4

D9/GPIO108 5I2C2-SDA6

D8/GPIO107 7I2C2-SCL8

D7/GPIO106 9FLD/GPIO9810

GND20

VAUX330

D6/GPIO105 11

D1/GPIO100 21

VS/GPIO95 31

WEN/GPIO16712

GND22

VAUX332

D5/GPIO104 13

D0/GPIO99 23

GND 33

GND14

3V324

GND34

D4/GPIO103 15

3V3 25

VAUX416

3V326

D3/GPIO102 17

PCLK/GPIO97 27

VAUX418

GND28

D2/GPIO101 19

HS/GPIO94 29

P2501

852-80-034-10-001101

Adapter board

34 x 1, 1.27 mm TH row (for ribbon cable)

NFC_INT_U

20

34
33

1
2

18

22
24
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Equivalent part as "breakaway" strip (100 positions):
852-10-100-10-001000


