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Semiconductors

- Release SENSHLD brd to production

- Change vsense to 10ohm; 
 change Ack.me debug hdr add gnd.

BMM150

3-axis accelerometer
3-axis gyroscope

BMI160

Page 3DMIC

MAX44000BMP280BMC150

Arduino conns

Sensor Hub Block Diagram

3

9/02/2014- Review

I2C0

e-compass
3-axis geomagnetic sensor
3-axis accelerometer

ambient  light sensor
IR proximity sensor

EzH

Page 2

SPI1

+1.8V LDO

+3.3V LDO

Page 5

pressure pressure

ZPA2326BMI055

3-axis gyroscope
3-axis accelerometere-compass

3-axis geomagnetic sensor

IR Blaster Page 3GPIO
Timer Cap

Page 4Ack.me
BTLE

UART1

- Add MAX9634 curr monitor chip

9/04/2014

A 9/07/2014

- UART3 for Arduino; UART1 for on-brd BTLE

- Add TP's for GND, +1.8V, +1.3V on brd edge.
- Add  R26 placeholder for AMS UART1_RXD



I2C0_SDA
I2C0_SCL

AM_PX_INT

P0_22-MAG_DRDY_INT

P0_22-MAG_DRDY_INT

P0_4-GYR_INT1

P0_18-CT32B0_MAT0-ACCL_INT1

I2C0_SCL
I2C0_SDA

P0_18-CT32B0_MAT0-ACCL_INT1

I2C0_SCL
I2C0_SDA

P0_18-CT32B0_MAT0-ACCL_INT1
P0_4-GYR_INT1

I2C0_SCL
I2C0_SDA

SPI1_SCK
SPI1_MISO

SPI_EXP_SSEL

P0_4-GYR_INT1

P0_22-MAG_DRDY_INT

P0_22-MAG_DRDY_INT

P0_18-CT32B0_MAT0-ACCL_INT1

SEN_EXP_INT

P0_4-GYR_INT1

P0_18-CT32B0_MAT0-ACCL_INT1

SPI1_MOSI

P1_4-SPI1_SSEL1

P1_2-SPI1_SSEL3

SPI_EXP_SSEL
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BMC150

BMC150

12
4

2
3
5

13

11
14

1

10
8

9
7
6

U13

INT3
INT2
INT1

DRDY

VDDIO
VDD

GND3
GND2
GND1
PS
CSB
SDO

SDI
SCK

BMP280

BMP280

2

4
3

5

6
8

7
1

U8

SCK
SDI

SDO
CSB

GND1
GND2

VDD
VDDIO

U3
SEN208

SEN208

2
3

1

5
4

VSS1

VDD

VSS
SDA
SCL

MAX44000

MAX44000

3

4

5
6

1

7
2

U4

INTn

DRV

SCL
SDA

GND

VDD

GND1

0.1uF

C40
0.1uF

C32

0.1uF

C17
0.1uF

C18

0.1uF

C15

10v
2.2uF
C9

2.2uF
10v

C16
VDDX_SENS

SHT  5
SHT  5

NC

GND

VDDX_SENS

GND

SHT  5

SHT  5

VDDX_SENS

GND

VDDX_SENS

GND

GND

VDDX_SENS

GND

+3.3V

12

D2

GND

GND

VDDX_SENS

GND

+1.8V_SENS

C10
0.1uF

C11

1uF

GND

+1.8V_SENS

FB3

7

1

3

5
4

8

26

ZPA2326-0311A-R

ZPA2326-0311A-R
U5

INT

REF
VDD

GND

CS
SDOUT/SA0

SDIN/SDA
SCLK/SCL

+1.8V_SENS

0.1uF

C14
0.1uF

C13
NC

GND GND

+1.8V_SENS

GND

2

4 6

3
119

10
15

8

7
13
12

1
16

5
14

BMI055

BMI055
U7

SCx
SDx

SDO1

CSB1

PS

GNDA GNDIO

NC

VDD
VDDIO

INT1
INT2

CSB2

SDO2
INT3
INT4

7 6

8
514

1

13

11
10

9
4

12

2
3

BMI160

BMI160
U9

SDO

SCx
SDx

ASDX OCSB

CSB

GND GNDIO

VDD
VDDIO

INT1
INT2

OSD0ASCX

0.1uF

C29

0.1uF

C25

GND

VDDX_SENS

Fanout_TPZ4

Fanout_TPZ6
Fanout_TPZ5

220ohms
R18

220ohms
R23

0.1uF

C12

0.1uF

C23

GND

VDDX_SENS

0.1uF

C24

0.1uF

C22

GND

VDDX_SENS
JS35

JS33

VDDX_SENS

GND

220ohms
R16

220ohms
R14

JS21

JS27
Fanout_TPZ3

Fanout_TPZ1
SHT  5

VDDX_SENS

NC
NC

NC

GND GND

GND GND

JS17

JS14

220ohms
R22

JS32

JS34
220ohms
R17

220ohms
R15

NC

NC
NC NC

NC

JS37

JS39

JS18

JS22

JS26

JS20

Fanout_TPZ2

2.
2K

oh
m

s

D
N

I
R

12

D
N

I

2.
2K

oh
m

s

R
13

VDDX_SENS

GND

0.1uF

C20

GND

VDDX_SENS

P1

HDR-1x07

1
2
3
4
5
6
7

DNI

7
6
5
4
3
2
1SHT  3, 5

SHT  3, 3, 5

SHT  3, 5

SHT  5

J3

6
5
4
3
2
1

HDR-1x06

DNI

6
5
4
3
2
1

VDDX_SENS

0.1uF

C19

NC

BMM150

BMM150

A5
D4

D2A1

A3
B4

C1

B2
E5

E3
E1
C5

U10

SCK
SDI

SDO
CSB
PS
GND1
GND2
GND3

VDD
VDDIO

DRDY

INT

JS2

JS12

JS7

JS8

220ohms
R8 GND

220ohms
R9

JS11

JS3

GND

JS10

JS9
SHT  5

Gryr  I2C addrs = b1101001
Accl  I2C addrs = b0011001

Mag  I2C addrs = b0010001

Ensure VDDIO is 1.8V before
jumpering these sensors to I2C bus.

1.8V only sensors

Pres  I2C addrs = b1011100

I2C / SPI Sensors

Accl  I2C addrs = b0010000
Mag  I2C addrs = b0010010

Pres  I2C addrs = b1110110

Amb / prox  I2C addrs = b1001010

RH I2C addrs = b1000011

Gryr  I2C addrs = b1101000

Sensor I2C Expansion

Sensor SPI Expansion



P0_9-DMIC_DATA

DMIC_CLK

SPI1_MOSI

SPI1_MOSI

P1_4-SPI1_SSEL1

IR_LEARN_DAT

SPI1_SCK

P0_11-CLK_DMIC_EZH

DMIC2_DAT

P1_17_IR_LEARN_EN

DMIC2_CLK
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0.1uF

C33

C1

0.1uF

SHT  5

SHT  5

1
3

62

5
4

SPM0423HD4H-WB
SPM0423HD4H-WB

DNIM2

GND2
GND1

VDD

DAT
CLK
SEL

M1

1
3

62

5
4

SPM0423HD4H-WB
SPM0423HD4H-WB

DNI

GND2
GND1

VDD

DAT
CLK
SEL

GND

GND

+VDDIO

+VDDIO

GND

SHT  2, 3, 5

SHT  2, 5

GND

+VDDIO

GND

3
52

1
4

SPH0641LM4H
SPH0641LM4H

M3

SEL
CLK
DAT

VDD
GND

GND

100ohms

R3
SHT  5

100Kohms

R24

JS
38

GND

SPH0641LM4H
SPH0641LM4H

4
1

2 5
3

M4

SEL
CLK
DAT

VDD
GND

D1

VSOP98260

VSOP98260

7

4
5

3

2

8
6 1

U2

NC2GND1

VS

GND

NC3

IN

OUT

NC1

SHT  2, 3, 5

SHT  2, 5

GND

100Kohms
R11

BSS84-7-F
3

1 2
Q1 G S

D

6.8ohms

R1

+3.3V

100Kohms
R6

150pF
DNI

C2

GND

6.3V
47uF2

1
C527pF

C3

GND

100ohms
R10

+3.3V

0.22uF
16V

C6

GND

2.2Kohms
DNIR4

GND

SHT  5

NC
NC
NC

+VDDIO

JS13

JS15

JS1

JS6

3

5

4
2

1

74LVC1G38GW
74LVC1G38GW

U1
VCC

GND

GND

2.2Kohms

R5

GND

JS4

100Kohms

R21

100Kohms

R2

+VDDIO

+VDDIO

22ohms
R7

22ohms
R20

21

3

BSH111

Q2

S

D

G

GND

JS
16

SHT  5

21
JP2

21 JP5

2

1

JP1

1

2

JP4

0.1uF

C4

place termination 
res near dmic

place termination 
res near dmic

IR Blaster / Learning remote circuit

DMIC circuit

DMIC SPI

DMIC EzH

IRLED must place
near brd edge!

Alternate Dmic SPH0641LU4H for ultrasonic freq
may be installed at M5 & M6.

only one dmic_2 installed on pcb.

only one dmic_1 installed on pcb.

dmic_1 output data when clk is low.
Latched by LPCxxxx on rising edge clk.

Normally, dmic_2 output data when clk is high,
latched by LPCxxxx on falling edge clk.
Short JS1 for dmic_2 output data when clk is low,
latched by LPCxxxx on rising edge clk.

dmic_2 bottom

dmic_1 top

DMIC, IR Blaster

dmic_2 top

dmic_1 bottom

DMIC2 LPCxxxxx SPI
configured as slave.



BTLE_UART_TX
BTLE_UART_RTS
BTLE_UART_CTS
BTLE_UART_RX

BTLE_nRESET

BTLE_CMD_DAT

BTLE_CONN

P1_9-BTLE_CMD_DAT

P0_10-BTLE_CONN
U1_RXD
U1_CTS
U1_RTS
U1_TXD

nRESET
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GND GND

JS
5

JS30
JS29

JS25
JS24

JP3

2

1

H
D

R
-1

x0
2

FB1

+VDDIO

C7

0.1uF

C8

1uF

JS28

JS23

JS19

U6

AMS001

AMS001

4
5
6
7
9
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11
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13
14
15
16
17

2
3

20
18

218

27
26
25
24

23
22
19
1

GPIO_8
GPIO_7
GPIO_6

VDD

GND3
GND2
GND1

GPIO_2
GPIO_1
GPIO_0

UART1_TX
UART1_RX

GPIO_3
GPIO_4
GPIO_5

XOSC32K_IN
X0SC32_OUT

GPIO_12

GPIO_9
GPIO_10
GPIO_11

GND4

GND5
GND6

GND8
GND7

RESET_N
GND

NC
NC

NC
NC
NC

NC
NC

NC

SHT  5

SHT  5

SHT  5
SHT  5
SHT  5

SHT  5

SHT  5

+VDDIO

DNIJ4

5
4
3
2
1

HDR-1x05

5
4
3
2
1

GND

DNI

2.
2K

oh
m

s

R26

GND

I2C/SPI Bridge w/ voltage translation



+VSENSE_SEN

P1_8-ADC11

P1_4-ADC7

P1_0-ADC3
P1_1-ADC4

P1_2-ADC5

nRESET

SPI1_MOSI
SPI1_MISO
SPI1_SCK

I2C0_SCL
I2C0_SDA

SPI1_SSEL0
P0_3-CT32B1_MAT3
P0_4-GYR_INT1

P0_18-CT32B0_MAT0-ACCL_INT1

P1_16-CT32B0_MAT0
P0_7-CT32B0_MAT2

P0_6-CT32B0_MAT1

P0_8-CT32B0_MAT3

P0_2-ARDUINO_INT

DMIC_CLK
P0_22-MAG_DRDY_INT

P1_9-BTLE_CMD_DAT

P1_2-SPI1_SSEL3
P1_4-SPI1_SSEL1

U1_CTS
IR_LEARN_DAT

P0_11-CLK_DMIC_EZH

U1_RTS
P1_17_IR_LEARN_EN

P0_9-DMIC_DATA
P0_10-BTLE_CONN

P1_5-ADC8
P1_13-U3_TXD
P1_12-U3_RXD

U1_RXD
U1_TXD

CURR_MEAS

CURR_MEAS

-VSENSE_SEN

P0_29-CT32B0_MAT1-RED
P0_30-CT32B0_MAT2-GRN
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2

1 5

43

LP5951MF-1.8
LP5951MF-1.8

U11

VIN

GND

ENA

VOUT

NC
0.1uF

C26

2.2uF
10v

C30
10v
2.2uF
C27

D3

LG L29K-G2J1-24-Z

2 1

GND GND

NC

GND

+5V

+1.8V

HDR-1x03

1

2

3

JP6

VDDX_SENS

300mA
TLV70233DBVR

3 4

1 5
2

U14

nc

Vout

Ena
Gnd
Vin

0.1uF

C37
0.1uF

C38

GND GND

+3.3V_SENS

10v
2.2uF
C36

10v
2.2uF
C39

+5V

NC

3.3Kohms
R25

21 P2
M2_1

FB2

10v
2.2uF
C21

GND

0.1uF

C28

+1.8V +1.8V_SENS

2019
1817
1615
1413
1211
109

87
65
43
21

PPPC102LFBN-RC

J5

9
11
13
15
17
19

10
12
14
16
18
20

1
3
5
7

2
4
6
8
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1817
1615
1413
1211
109

87
65
43
21

PPPC102LFBN-RC

J6

9
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17
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16
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20

1
3
5
7

2
4
6
8

2019
1817
1615
1413
1211
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87
65
43
21

PPPC102LFBN-RC

J1

9
11
13
15
17
19

10
12
14
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18
20

1
3
5
7

2
4
6
8
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1817
1615
1413
1211
109

87
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43
21

PPPC102LFBN-RC

J2

9
11
13
15
17
19

10
12
14
16
18
20

1
3
5
7

2
4
6
8

GND

NC

NC

SHT  2
SHT  2, 3, 3

SHT  2

SHT  2

SHT  2

GND

SHT  2, 3

SHT  2

SHT  2
SHT  2, 3

SHT  4

0.1uF

C34

+VDDIO +3.3V

0.1uF

C35

+5V

0.1uF

C31

GND

GND

SHT  4

SHT  3

SHT  3

SHT  4

SHT  3

SHT  3

NC

JS36

NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC
NC

NC
NC
NC

NC
NC

NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC

NC
NC

NC

NC

NC

NC

NC
NC

NC
NC

NC

SHT  2

SHT  3

SHT  4
SHT  4

SHT  4

SHT  4

NC
NC

NCNC

1
2

45

3

MAX9634TEUK+T

U12

GND2
GND1 OUT

RS-RS+

GND

10ohms
R19

NC

NC

JS31

3

2

1

Z7 Fanout_TP

+1.8V+3.3V_SENS

Z8 Fanout_TP

GND

Z9 Fanout_TP

NC
NC

Check JPx on LPC540xx brd.

3.3V

1.8V

3.3V VReg

1.8V VReg

Xpresso / Arduino / Power supply

Board
LPC540xxLQFP48

Voltage
3.3 / 1.8V

VDDIO_SENS

Caution - Ensure VDDIO_SENS is strapped for the proper
 voltage before plugging the sensor shield board into the CPU board.

Solder bump 2-3 only If
JP15 is strapped for 1.8V.

0  RX
1  TX

2  INT
3  INT  PWM

4 PWM
5  PWM
6  PWM
7 PWM

Digital

AREF
GND

13  SCK
12  MISO

11  PWM  MOSI
10  PWM  SSEL

9  INT/PWM
8 INT

14 SDA
15 SCL

Digital

A0
A1
A2
A3
A4
A5

Arduino Shield receptacles R4

Power

RFU
IOREF
RESET
+3V3
+5V0
GND
GND
VIN

Analog In

Place test points
near board edge.


