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DM1095
R0M0E0

Project:
Current Revision:

Initial release

Revision History:DM1095
Revision Reason for Change Changes Implemented

04/22/2021
Date

R0M0E0 -> R1M0E106/07/2021 1. USB SS port direction control issue 1. Switched CC1 CC2 on logic control chip for USB3 SS

DM1098LUX-D-LITE_R1M0E1 ->  
DM1095_R0M0E0

06/07/2021 1. Update the project naming convention to follow new scheme 1. Updated the project naming convention exported new fabrication documentation

DM1095_R0M0E0 -> DM1095_R0M0E110/09/2021 1. Update the camera information
2. Remove 1.5V power supply from assembly

1. Updated the specifications and power sequence for IMX214 and OV7251 cameras.
2. Removed the 1.5V power supply for the OV7251 camera from the Production variant
3. Generated new assembly documentation
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POWER SUPPLIES FOR CAMERA MODULES
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GND
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GND

GND

GND

GND

GND

GND

VOUT= 0.98V
IOUT= 1200mA
VOUT= 0.45x(R2+R3)/R3

1V0

GND GND GND

GND GND

1V8VDD_5V

GND GND

VDD_5V 2V8

VOUT= 1.8V
IOUT= 200mA

VOUT= 2.8V
IOUT= 200mA

Slew Rate: 18 mV/µs

Slew Rate: 28 mV/µs

GND GND
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VDD_5V 3V3
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i
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POWER INPUT
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SW 7
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9
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J8
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GND
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VOUT= 1.5V
IOUT= 200mA
Slew Rate: 18 mV/µs

TP7
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TP10

TP11

TP12

TP13

TP14 TP15 TP16 TP17

VBUS
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Parameter Set
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TP8

IN1

GND 2EN3
NC4

OUT 5
U8

TLV70015DCK

R8
45.3K 0402

R23

0R 0603

R25

0R 0603

10V

C49
0.1uF 0402

GND

R37
45.3K 0402

2.8V

1.8V

1.2V

Power OFF

XSHUTDOWN

min 0ms

min 1ms

Supply Information

AVDD

DOVDD
DVDD

VDD-A

VDD-IO
VDD-D

2.8V

1.8V
1.5V

20mA

55mA
TBD mA

Supply Name
Module Sensor

Voltage Max Current

OV7251 POWER REQUIREMENTS

2.8V

1.8V

1.05V

No power supply sequencing is needed

Power OFF Hardware Standby

Slew Rate Constraint

0V

VDD

Max Slew Rate: 100 mV/µs

(VANA, VIF, VDIG)

IMX214 POWER REQUIREMENTS

Supply Information

AVDD
DOVDD
DVDD

VANA
VIF
VDIG

2.8V ± 0.1
1.8V ± 0.1
1.05V ± 0.1

44.7mA
TBD mA
156mA

Supply Name
Module Sensor

Voltage Max Current

Power up sequence

Internal

External

DVDD
1. AVDD rising can occur before or after DOVDD rising
as long as they are rising before XSHUTDOWN rising
2. XSHUTDOWN is pulled up after AVDD and DOVDD are
stable
1. AVDD rising can occur before or after DOVDD rising
as long as they are rising before XSHUTDOWN rising
2. XSHUTDOWN is pulled up after AVDD and DOVDD are
stable
3. DVDD rises after DOVDD, but before XSHUTDOWN is
pulled high

Input C for USB power on USB  
schematic.

* For the switching sequence of BNO085 power 
supply VDD and VDDIO it is mandatory that VDD 
is powered on and driven to the specified level 
before or at the same time as VDDIO is powered 
ON. Otherwise there are no limitations on the 
voltage levels of both pins relative to each other as 
long as they are used within the specified operating 
range.

POWER SEQUENCING REQUIREMENTS:

The BW1099 module handles it's own power sequencing on-board. 

The camera modules have their own power sequencing requirements. The OV7251 have requirements for sequencing, and the IMX214 has a max slew 
rate requirement. See above.
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On the BW1097, the IMX214 camera module is hardwired into the "Cam-A" logical position. This means the logic which used to 
be required to support the module being plugged into different physical connectors (and different logical positions) is no 
longer needed and can be removed. 

Note: It is still a limitation that the clock source for the cameras must be shared between CAMA/C and CAMB/D.
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10V
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Supply Information

AVDD
DOVDD
DVDD

VANA
VIF
VDIG

2.8V ± 0.1
1.8V ± 0.1
1.05V ± 0.1

55mA
2.5mA
446mA

Supply Name
Module Sensor

Voltage Max Current

TP27 STROBE3

GNDGND

2V8_IMX214
R22
10K 0402

2V8_IMX214

TP6
GND

R28 10K 0402

R27
10K 0402

1V8_IMX214

TP20 XVS
GPO

DGND2

MDN314 MDP313

DGND4

MDN0 26

MDP0 25

DGND15
MDN216

MDP217

DGND12

AVDD 33

AGND 31

DOVDD1

GPO 28DVDD 29

STROBE10

AF-EN 30
AF-VDD 32

SDA5
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MCP 19MCN 20
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MCLK3

DGND 21

DGND 24

DGND 27
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DVDD-1V0
AVDD-2V8
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J2

FH26W-33S-0.3SHW(60)

R29
10K 0402

GND

SENSOR
13 Mega pixel CMOS

4224x3200

IMX214-0AQH5-C

MODULE Arducam-IMX214 AF

MAX RESOLUTION
1/3.06 inch

I2C Address (8 bits) 0xXX

I2C Clock Rate 400 kHz Max

Sensor Clock Input 6 - 27 MHz

MODULE & SENSOR INFORMATION

IMX214 MODULE CONNECTOR

Supply Information

AVDD
DOVDD
DVDD

VANA
VIF
VDIG

2.8V ± 0.1
1.8V ± 0.1
1.05V ± 0.1

44.7mA
TBD mA
156mA

Supply Name
Module Sensor

Voltage Max Current

or Arducam-IMX214 FF

Place FBs and caps close to their 
associated camera connector.
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DOVDD-1V8
DVDD-1V5
AVDD-2V8

J3

BBR43-24KB533 for camera module GP04E-0JG
GNDGND

TP30

SENSOR
B&W 0.3 Mega pixel CMOS

640X480

OV07251-G04A-1G
MODULE Arducam-OV7251

MAX RESOLUTION
1/7.5 inch

I2C Address (8 bits)
I2C Clock Rate 400 kHz Max

Sensor Clock Input 6 - 27 MHz (24 MHz typ.)

MODULE & SENSOR INFORMATION

0xC0(W) 0xC1(R)

Supply Information

AVDD

DOVDD
DVDD

VDD-A

VDD-IO
VDD-D

2.8V

1.8V
1.5V

20mA

55mA
TBD mA

Supply Name
Module Sensor

Voltage Max Current

Place FBs and caps close to their 
associated camera connector.
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POMIPI0CAM0B 

NLMIPI0RX20D10N 

POMIPI0CAM0B 

NLMIPI0RX20D10P 

POMIPI0CAM0B 

PIR402 

PIR2401 PIR2601 

PIJ3014 PITP3001 
NLSTROBE1 

PO1V5 

PO1V8 

PO2V8 

POCOM0AUX0IO2 

POCTL0CAM0B POCTL0CAM0B0CAM0B0CLK0OUT POCTL0CAM0B0CAM0B0D0PWM POCTL0CAM0B0CAM0B0PWDN0N 

POFSIN2 

POGND 

POI2C2 POI2C20I2C20SCL POI2C20I2C20SDA POMIPI0CAM0B POMIPI0CAM0B0MIPI0RX20C0N POMIPI0CAM0B0MIPI0RX20C0P POMIPI0CAM0B0MIPI0RX20D00N POMIPI0CAM0B0MIPI0RX20D00P POMIPI0CAM0B0MIPI0RX20D10N POMIPI0CAM0B0MIPI0RX20D10P 
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GNDGNDGND

GND

Mark "RIGHT" on PCB

GND

FSIN2

Place so that this is the module's right camera.

I2C2_SDA
I2C2_SCL

CAM_B_CLK_OUT

CAM_B_D_PWM

MIPI_RX3_C_P
MIPI_RX3_C_N

MIPI_RX3_D0_N
MIPI_RX3_D0_P

GND

2V8_R

1V5_R

1V8_R

1V5_R 1V8_R 2V8_R

MIPI Lanes:

Max 2.1 Gbps / lane
DPHYv1.2

MIPI_RX3_C_P
MIPI_RX3_C_N

MIPI_RX3_D0_N
MIPI_RX3_D0_P

MIPI_RX3_D1_N
MIPI_RX3_D1_P

MIPI_RX3_C_P
MIPI_RX3_C_N

MIPI_RX3_D0_P
MIPI_RX3_D0_N

MIPI_RX3_D1_P
MIPI_RX3_D1_N

MIPI_CAM_C

MIPI_CAM_C

I2C2_SDA
I2C2_SCL

I2C2

I2C2I2C2_SDA
I2C2_SCL

1V8_R

2V8_R

1V5_R1V5

GND

2V8

2V8

GND

1V5

1V8
1V8

Because the stereo pair of OV9282 modules hard wired to CAM_B (below) no additional reset cirucitry is required to 
account for different conditions. This means that "CAM1" (Left) is reset via CAM_PWDN, and "CAM2" (Right), is reset 
via CAM_PWM. This also means that the signal CAM_AUX_IO1 is no longer required here, as that was only possible if the 
stereo pair were connected to CAM_C or CAM_D

OV9282 sensor I2C address may be changed via I2C protocol. Therefore, in order to assign different I2C address to the 
sensors on the same I2C bus, one needs to hold the reset the all sensors except one and assign a unique I2C address 
to the active sensor. This routine should be applied for all sensors in the initialization routine.

CAM NO

CAM 1
CAM 2

CAM_A
CAMERA CONNECTOR

CAM_PWDN CAM_PWDN
CAM_PWM CAM_PWM

CAM_PWDN
CAM_AUX_IO1 CAM_AUX_IO1

CAM_PWDN
CAM_B CAM_C CAM_D

CAMERA CONNECTOR RESET CONNECTION TABLE

FSIN2

STRB2

i
Parameter Set
Power_trace

i
Parameter Set
Power_trace

i
Parameter Set
Power_trace

1 2FB7

600R/100MHz

1 2FB8

600R/100MHz

1 2FB9

600R/100MHz

10V

C28
10uF 0603

10V

C26
10uF 0603

10V

C24
10uF 0603

10V

C23
0.1uF 0402

10V

C25
0.1uF 0402

10V

C27
0.1uF 0402

R9

10K 0402

CAM_B_CLK_OUT
CAM_B_PWDN_N
CAM_B_D_PWM

CTL_CAM_B

CTL_CAM_BCAM_B_CLK_OUT

CAM_B_D_PWM
CAM_B_PWDN_N

TP18

DGND1
DOVDD2

DVDD3

DGND9

DGND4

MCLK5

DGND6

MDP07

MDN08

MCP10

MCN11

DGND12 DGND 13STROBE 14DGND 15AVDD 16AGND 17FSIN 18DGND 19SDA 20SCL 21DGND 22XSHUTDOWN 23DGND 24

DOVDD-1V8
DVDD-1V5
AVDD-2V8

J12

BBR43-24KB533 for camera module GP04E-0JG

SENSOR
B&W 0.3 Mega pixel CMOS

640X480

OV07251-G04A-1G
MODULE Arducam-OV7251

MAX RESOLUTION
1/7.5 inch

I2C Address (8 bits)
I2C Clock Rate 400 kHz Max

Sensor Clock Input 6 - 27 MHz (24 MHz typ.)

MODULE & SENSOR INFORMATION

0xC0(W) 0xC1(R)

Supply Information

AVDD

DOVDD
DVDD

VDD-A

VDD-IO
VDD-D

2.8V

1.8V
1.5V

20mA

55mA
TBD mA

Supply Name
Module Sensor

Voltage Max Current

Place FBs and caps close to their 
associated camera connector.

PIC2301 

PIC2302 
COC23 

PIC2401 

PIC2402 
COC24 

PIC2501 

PIC2502 
COC25 

PIC2601 

PIC2602 
COC26 

PIC2701 

PIC2702 
COC27 

PIC2801 

PIC2802 
COC28 

PIFB701 PIFB702 

COFB7 

PIFB801 PIFB802 

COFB8 

PIFB901 PIFB902 

COFB9 

PIJ1201 

PIJ1202 

PIJ1203 

PIJ1204 

PIJ1205 

PIJ1206 

PIJ1207 

PIJ1208 

PIJ1209 

PIJ12010 

PIJ12011 

PIJ12012 PIJ12013 

PIJ12014 

PIJ12015 

PIJ12016 

PIJ12017 

PIJ12018 

PIJ12019 

PIJ12020 

PIJ12021 

PIJ12022 

PIJ12023 

PIJ12024 

COJ12 

PIR901 PIR902 

COR9 

PITP1801 

COTP18 

PIFB901 PO1V5 

PIC2302 PIC2402 

PIFB902 

PIJ1203 

PIFB801 PO1V8 

PIC2502 PIC2602 

PIFB802 

PIJ1202 

PIFB701 PO2V8 

PIC2702 PIC2802 

PIFB702 

PIJ12016 

PIJ1205 
NLCAM0B0CLK0OUT 

POCTL0CAM0B 

PIJ12023 PIR901 
NLCAM0B0D0PWM 

POCTL0CAM0B 
NLCAM0B0PWDN0N 

POCTL0CAM0B PIJ12018 
NLFSIN2 

POFSIN2 

PIC2301 PIC2401 PIC2501 PIC2601 PIC2701 PIC2801 

PIJ1201 

PIJ1204 

PIJ1206 

PIJ1209 

PIJ12012 PIJ12013 

PIJ12015 

PIJ12017 

PIJ12019 

PIJ12022 

PIJ12024 

PIR902 

POGND 

PIJ12021 

NLI2C20SCL 

POI2C2 

PIJ12020 
NLI2C20SDA 

POI2C2 

PIJ12011 

NLMIPI0RX30C0N 

POMIPI0CAM0C 

PIJ12010 

NLMIPI0RX30C0P 

POMIPI0CAM0C 

PIJ1208 

NLMIPI0RX30D00N 
POMIPI0CAM0C 

PIJ1207 

NLMIPI0RX30D00P 

POMIPI0CAM0C 

NLMIPI0RX30D10N 

POMIPI0CAM0C 

NLMIPI0RX30D10P 

POMIPI0CAM0C 

PIJ12014 PITP1801 
NLSTRB2 

PO1V5 

PO1V8 

PO2V8 

POCTL0CAM0B POCTL0CAM0B0CAM0B0CLK0OUT POCTL0CAM0B0CAM0B0D0PWM POCTL0CAM0B0CAM0B0PWDN0N POFSIN2 

POGND 

POI2C2 POI2C20I2C20SCL POI2C20I2C20SDA 

POMIPI0CAM0C POMIPI0CAM0C0MIPI0RX30C0N POMIPI0CAM0C0MIPI0RX30C0P POMIPI0CAM0C0MIPI0RX30D00N POMIPI0CAM0C0MIPI0RX30D00P POMIPI0CAM0C0MIPI0RX30D10N POMIPI0CAM0C0MIPI0RX30D10P 
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USB_D_P
USB_D_N

GND GND

USB_TX_P
USB_TX_N

USB_RX_N
USB_RX_P

USB_D_P
USB_D_N

GNDGND

GND

VBUSIN

GND GND

CC1

CC2

CC1
CC2

GND

GND

VDD_5V

GND

3V3

VBUS

target 900k 1%

GND

Current Mode:
L - Low(500-900mA) current. (Default) Pull-down to GND or leave unconnected.
M - Medium (1.5A) current. Pull-up to VDD with 500-kΩ resistor.
H - High (3.0A) current. Pull-up to VDD with 10-kΩ resistor.

Port:
H - DFP (Pull-up to VDD if DFP mode is desired)
NC - DRP (Default) (Leave unconnected if DRP mode is desired)
L - UFP (Pull-down or tie to GND if UFP mode is desired)

TXB_N
TXB_P

RXB_P
RXB_N

TXC_N
TXC_P

RXC_P
RXC_N

3V3

GNDUSB_PORT

USB_D_P
USB_D_N

USB_TX_N
USB_TX_P

USB_RX_N
USB_RX_P

USB

USB

CC1
CC2

DIR pin:
DIR of plug. This open drain output indicates the detected plug orientation: 
Type-C plug position 2 (H) connectos Port A to Port C on U61; Type-C plug 
position 1 (L) connects port A to Port B on U61.

VDD_5V

TXB1_P
TXB1_N

TXC1_P
TXC1_N

GNDUSB_CM

GND

VBUS_DET

VBUS

VBUS

GND GND

3V3

3V3

VDD_5V

VDD_5V

USB_D_P
USB_D_N

R18 10K 0402
R19 10K 0402

R20 10K 0402
R21 10K 0402

R13

10K 0402

R14 10K 0402
R16 10K 0402

R12

10K 0402

R11
10K 0402

6.3V

C30
10uF 0402

6.3V

C29
10uF 0402

6.3V

C35
10uF 0402

6.3V

C36
10uF 0402

C34

0.1uF 0201

C33

0.1uF 0201

C32

0.1uF 0201

C31

0.1uF 0201

R17 1.8MR 0402
R15 1.8MR 0402

GND A1
TX1_P A2

TX1_N A3

VBUS A4

CC1 A5

D1_P A6

D1_N A7

SBU1 A8
VBUS A9

RX2_N A10

RX2_P A11

GND A12GNDB1 TX2_PB2 TX2_NB3 VBUSB4 CC2B5 D2_PB6 D2_NB7 SBU2B8 VBUSB9 RX1_NB10 RX1_PB11 GNDB12

SH
1

SH
2

SH
3

SH
4

J10
USB3.1 TYPEC 24P SMD RA

TUSB321RWBR

CC11

CC22
CURRENT_MODE 3

PORT 4VBUS_DET5

VCONN_FAULTn 6

OUT1 7

OUT2 8

ID 9

GND10

DIR 11

VDD12

U6

USB Type-C Port Control

HD3SS3212RKSR

RSVD11

OEn 2

A0p 3

A0n 4

GND 5Vcc 6

A1p 7

A1n 8

SEL 9

RSVD210

GND 11C1n12 C1p13

C0n14 C0p15

B1n16 B1p17
B0n18 B0p19

GND 20

GND_EP 21

296-TMUXHS4212RKSRCT-ND
U5

USB Type-C Switch

TP21

TP22 TP23

OUT1
OUT2

USB_FLT

inrush current limiter

USB_TX_P
USB_TX_N

USB_RX_N
USB_RX_P

RXB_P
RXB_N

TXB1_P
TXB1_N

RXC_P

TXC1_P

RXC_N

TXC1_N

VBUSINVBUSIN

VBUSIN

VBUSIN VBUS

3

4
1, 2, 5, 6

Q4

NTJS4151PT1G

GND

R3

470R 0402
R10
17.8K 0402

6.3V

C37
1uF 0201

10V

C41
0.1uF 0201

GND
25V

C40
1uF 0402R30

0R 0603

PIC2901 

PIC2902 
COC29 

PIC3001 

PIC3002 
COC30 

PIC3101 PIC3102 

COC31 

PIC3201 PIC3202 

COC32 

PIC3301 PIC3302 

COC33 

PIC3401 PIC3402 

COC34 

PIC3501 
PIC3502 

COC35 

PIC3601 

PIC3602 
COC36 

PIC3701 

PIC3702 
COC37 

PIC4001 

PIC4002 
COC40 

PIC4101 

PIC4102 
COC41 

PIJ100A1 

PIJ100A2 

PIJ100A3 

PIJ100A4 

PIJ100A5 

PIJ100A6 

PIJ100A7 

PIJ100A8 

PIJ100A9 

PIJ100A10 

PIJ100A11 

PIJ100A12 PIJ100B1 

PIJ100B2 

PIJ100B3 

PIJ100B4 

PIJ100B5 

PIJ100B6 

PIJ100B7 

PIJ100B8 

PIJ100B9 

PIJ100B10 

PIJ100B11 

PIJ100B12 

PIJ100SH1 PIJ100SH2 PIJ100SH3 PIJ100SH4 

COJ10 

PIQ401 PIQ402 

PIQ403 

PIQ404 PIQ405 PIQ406 

COQ4 

PIR301 PIR302 

COR3 

PIR1001 

PIR1002 
COR10 

PIR1101 

PIR1102 
COR11 

PIR1201 PIR1202 

COR12 

PIR1301 PIR1302 

COR13 

PIR1401 PIR1402 
COR14 

PIR1501 PIR1502 

COR15 
PIR1601 PIR1602 
COR16 

PIR1701 PIR1702 
COR17 

PIR1801 PIR1802 
COR18 

PIR1901 PIR1902 
COR19 

PIR2001 PIR2002 
COR20 

PIR2101 PIR2102 
COR21 

PIR3001 PIR3002 

COR30 PITP2101 

COTP21 

PITP2201 

COTP22 

PITP2301 

COTP23 

PIU501 

PIU502 

PIU503 

PIU504 

PIU505 

PIU506 

PIU507 

PIU508 

PIU509 

PIU5010 

PIU5011 

PIU5012 

PIU5013 

PIU5014 

PIU5015 

PIU5016 

PIU5017 

PIU5018 

PIU5019 

PIU5020 

PIU5021 

COU5 

PIU601 

PIU602 

PIU603 

PIU604 PIU605 

PIU606 

PIU607 

PIU608 

PIU609 

PIU6010 

PIU6011 

PIU6012 

COU6 

PIC3502 

PIR1302 

PIU506 

PO3V3 

PIJ100A5 

PIR1902 

PIU602 

NLCC1 

PIJ100B5 

PIR1802 

PIU601 

NLCC2 

PIC2901 PIC3001 

PIC3501 

PIC3601 

PIC4001 

PIJ100A1 

PIJ100A12 PIJ100B1 

PIJ100B12 

PIJ100SH1 PIJ100SH2 PIJ100SH3 PIJ100SH4 

PIR1001 

PIR1101 

PIR1202 

PIR1402 

PIR1602 

PIU505 

PIU5011 

PIU5020 

PIU5021 

PIU6010 

POGND 

PIC3701 PIQ403 
PIR301 PIR1002 

PIC4101 
PIR302 

PIJ100A8 

PIJ100B8 

PIR1201 PIU502 

PIR1301 

PIU509 

PIU6011 

PIU501 

PIU5010 

PIU609 

PIR1801 

PIR2001 

PITP2301 

PIU607 
NLOUT1 

PIR1901 

PIR2101 

PITP2201 

PIU608 
NLOUT2 

PIJ100B10 

PIU5013 

NLRXB0N 

PIJ100B11 

PIU5012 

NLRXB0P 

PIJ100A10 

PIU5017 

NLRXC0N 
PIJ100A11 

PIU5016 

NLRXC0P 

PIC3202 

PIU5015 

NLTXB10N 
PIC3102 

PIU5014 

NLTXB10P 

PIC3201 PIJ100A3 
NLTXB0N 

PIC3101 PIJ100A2 
NLTXB0P 

PIC3402 

PIU5019 

NLTXC10N 
PIC3302 

PIU5018 

NLTXC10P 
PIC3401 

PIJ100B3 

NLTXC0N 
PIC3301 

PIJ100B2 

NLTXC0P 

PIR1401 PIU603 
NLUSB0CM 

PIJ100A7 

PIJ100B7 
NLUSB0D0N 

POUSB 

PIJ100A6 

PIJ100B6 
NLUSB0D0P 

POUSB 

PITP2101 PIU606 
NLUSB0FLT 

PIR1601 PIU604 
NLUSB0PORT 

PIU507 
NLUSB0RX0N 

POUSB 

PIU508 
NLUSB0RX0P 

POUSB PIU503 
NLUSB0TX0N 

POUSB 
PIU504 

NLUSB0TX0P POUSB 

PIC2902 PIC3002 

PIC4102 
PIQ401 PIQ402 PIQ405 PIQ406 

PIR1102 

PIR1501 

PIR1701 

PIR3002 

POVBUS 

PIC4002 
PIR1502 

PIR1702 PIU605 
NLVBUS0DET 

PIC3702 

PIJ100A4 

PIJ100A9 PIJ100B4 

PIJ100B9 

PIQ404 

PIR3001 

PIC3602 

PIR2002 

PIR2102 

PIU6012 

POVDD05V 

PO3V3 

POGND 

POUSB POUSB0USB0D0N POUSB0USB0D0P POUSB0USB0RX0N POUSB0USB0RX0P POUSB0USB0TX0N POUSB0USB0TX0P 

POVBUS 

POVDD05V 
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VDD3
VDDIO28

Reserved 1

Reserved 7

Reserved 8

Reserved 12
Reserved 13
Reserved 21

Reserved 22

Reserved 23

Reserved 24

PS0/WAKE6

PS15

ENV SCL15

ENV SDA16

RST11

BOOTN 4

CAP9 CLKSEL0 10

H CS18

H INTN14

H SCL/SCK/RX19

H SDA/H MISO/TX20

SA0/H MOSI 17

XIN32 27

XOUT32/CLKSEL1 26

GND 2
GND 25

U12

BNO085

10V

C44
0.1uF 0402

10V

C45
0.1uF 0402

10V

C46

0.1uF 0402

10V

C42
10uF 0603

10V

C43
10uF 0603

GND

GND

GNDGND

GND

GND

R35
10K 0402

R36

0R 0603
BNO08x_BOOTN_1V8

GND GND

3V3

3V3

3V3

CAP BNO08x_BOOTN_1V8_1 TP26

BNO08x_INT_1V8

BNO08x_RSTn_1V8 BNO08x_RSTn_1V8

BNO08x_INT_1V8

BNO08x_SCK_1V8

ENV_SCL

ENV_SDA

20ppm
12.5pF
32.768kHz

12
Y1

ABS06-127-32.768KHZ-T

C0G

C47
18pF 0201

C0G

C48
18pF 0201

GND GND

BNO08x_CS_1V8
XIN

XOUT

1V8

1V8
1V8

BNO08x_CIPO_1V8

BNO08x_COPI_1V8

1V8

BNO08x_SCK_1V8
BNO08x_CIPO_1V8
BNO08x_COPI_1V8
BNO08x_CS_1V8

R5 2.2K 0402

R6 2.2K 0402

1V8

GND

SPI_SIO0
SPI_SIO1

SPI_CS_1

SPI_SCK

MX_SPI0

MX_SPI0

TP19

TP25

H_I2C ADDR:
SA0 = 0 = 0x4A (default)
SA0 = 1 = 0x4B

BOOT MODE I2C:
SA0 = 0 = 0x28 (default)
SA0 = 1 = 0x49

* BNO08x_BOOTN_1V8 is sampled at reset. If low, the 
BNO08x will enter bootloader mode.
* BNO08x_BOOTN_1V8 should be pulled high through a 
10kR. To use the device firmware update (DFU) capability, 
it's recommended to connect Pin 4 to a GPIO pin on the 
external uC.

The BNO08X can operate from an internal oscillator, an 
external 32.768 kHz clock or an external 32.768 kHz crystal. 
If an external clock is used it must be connected to pin 27. 
Hillcrest recommends a tolerance of 50ppm. If a crystal is 
used it must be connected across pins 26 and 27. Hillcrest 
recommends using a crystal with tolerance 50ppm with 
12.5pF capacitor loading.

VDD can be powered from 2.4V - 3.6V
VDDIO can be powered from 1.7V - 3.6V

* For the switching sequence of power supply VDD and 
VDDIO it is mandatory that VDD is powered on and driven 
to the specified level before or at the same time as VDDIO 
is powered ON. Otherwise there are no limitations on the 
voltage levels of both pins relative to each other as long as 
they are used within the specified operating range.

The H_INTN pin is the application interrupt line that 
indicates the BNO08X requires attention. This should be 
tied to a GPIO with wake capability. The interrupt is active 
low. On the BNO085, if the host fails to respond to the 
assertion of H_INTN within approximately 10 ms, the 
BNO085 will timeout, deassert H_INTN and retry the 
operation.

NRST is the reset line for the BNO08X and can be either 
driven by the application processor or the board reset.

Pin 5 (PS1) and Pin 6 (PS0/WAKE) are the host interface 
protocol selection pins. For SPI selection, both pins must be 
high (from before reset until after the first assertion of 
H_INTN to select the SPI interface. Pin 5 may be tied to 
VDDIO. Pin 6 must be connected to a GPIO so that the 
WAKE functionality can be performed.

After reset the PS0/WAKE signal is used as a ‘wake’ signal 
taking the BNO08X out of sleep if the host wants
to initiate communication with the BNO08X.

The BNO08X supports environmental sensors (e.g. pressure 
sensors, ambient light sensors) on a secondary
I2C interface. This interface should be pulled up via 
resistors regardless of the presence of the external
sensor as the SW polls for sensors at reset.

CLKSEL0 = 0 selects external XTAL. Pin has internal pull 
down, but is connected to GND explicitly.
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