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Project:
Current Revision:

Initial Release -> R0M0E0

Revision History:NG2093
Revision Reason for Change Changes Implemented

12-May-2021
Date

DD2088PoE_DChain_R0M0E0 -> NG2093_R0M0E006-Jan-2022 - Support for 4 cameras
- Remove PCIe clock generator circuit
- Add boot resistors to bridge the boot select switch
- Add a USB boot switch
- Change the series resitor (R82) for COM_AUX_IO2 from 10k to 22R
- Change USB MUX to CBTL02043ABQ,115
- Add EEPROM
- Change 3,3V power supply from TLV62569 to TPS51313DRCR
- Change 1,2V power supply from TLV62569 to TLV62080DSG
- Change 2,5V power supply from TLV75525PDRVR to 
NCP139AFCTC05ADJT2G
- Connected WAKE signal from IMU to MXIO10

- Support for 4 cameras (2x 4-Lane MIPI and 2x 2-Lane MIPI)
- Remove PCIe clock generator circuit
- Added boot resistors to bridge the boot select switch
- Added a USB boot switch
- Change the series resitor (R82) for COM_AUX_IO2 from 10k to 22R
- Change USB MUX to CBTL02043ABQ,115 and added capacitors to VDD pins
- Added EEPROM
- Change 3,3V power supply from TLV62569 to TPS51313DRCR
- Change 1,2V power supply from TLV62569 to TLV62080DSG
- Change 2,5V power supply from TLV75525PDRVR to NCP139AFCTC05ADJT2G
- Connected WAKE signal from IMU to MXIO10

NG2093_R0M0E0 -> NG2093_R1M0E109-Jan-2022 - Current ethernet switch is not available on the market due to shortage
- Mosfet Q5 is not available on market.

- Replace it with AR8327N-AL1A
- Replaced Q5 with RQ6P01SPTR
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VNEG is a thermal plane as well as ESD and EMI. Use 
thermal vias to at least 1 inch square plane on backside.
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POCOM0AUX0IO2 POFSIN04LANE 

POGND 

POI2C0 POI2C00I2C00SCL POI2C00I2C00SDA 

POI2C401V8 POI2C401V80I2C40SCL01V8 POI2C401V80I2C40SDA01V8 

POPCIe0CTR01V8 POPCIe0CTR01V80PCIe0CLKREQ0N01V8 POPCIe0CTR01V80PCIe0ISOLATE0N01V8 POPCIe0CTR01V80PCIe0PERST01V8 

POSDS0DATA POSDS0DATA0SDS0RXD0N POSDS0DATA0SDS0RXD0P POSDS0DATA0SDS0TXD0N POSDS0DATA0SDS0TXD0P 

POSDS0REF0CLK POSDS0REF0CLK0SDS0IO0CLKI0N POSDS0REF0CLK0SDS0IO0CLKI0P 

POUSB POUSB0USB0D0N POUSB0USB0D0P POUSB0USB0RX0N POUSB0USB0RX0P POUSB0USB0TX0N POUSB0USB0TX0P 

POVBUS 

POWAKE 
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MDI_0_P 1

MDI_0_N 2

AVDD10 3

MDI_1_P 4

MDI_1_N 5

MDI_2_P 6

MDI_2_N 7

AVDD10 8

MDI_3_P 9

MDI_3_N 10

AVDD3311

CLKREQB12

HSI_P13

HSI_N14

REFCLK_P15

REFCLK_N16

HSO_P17

HSO_N18

PERSTB19

ISOLATEB20

LANWAKEB21

DVDD10 22

VDDREG23 REGOUT 24

LED2 25LED1/GPO 26LED0 27

CKXTAL128

CKXTAL229

AVDD10 30

RSET31

AVDD3332

GND 33

U4

RTL8111HS-CG

PCIe_WAKE_N

10V

C34
0.1uF 0402

16V

C21
4.7uF 0603

10V

C41
0.1uF 0402

10V

C40
0.1uF 0402

16V

C39
4.7uF 0603

16V

C38
4.7uF 0603

R47

1M 0402

XI

XO

GND

GND

GND

C48
27pF 0402

C49
27pF 0402

R48
2.49K 0402

GND

GND

PCIe_PERST_N_3V3

GND GND GND GND

GND GND

SDS_TXD_P
SDS_TXD_N

SDS_RXD_P
SDS_RXD_N

3V3

3V3

LED0_10_GRN
LED1_100_OR
LED2_1000_GRN

10V

C37
0.1uF 0402

16V

C36
4.7uF 0603

GND GND

10V

C43
0.1uF 0402

10V

C42
0.1uF 0402

GND GND
10V

C45
0.1uF 0402

10V

C44
0.1uF 0402

GND GND
25V

C46
1uF 0402

25V

C47
1uF 0402

GND GND

1 3

GND2 GND 4

X1

25MHz 18pF 2.50x2.00mm

GND

1 2L2

2.2uH 0.61A 97mR

PCIE_1V0

REGOUT

3V3

3V3

GND GND

SDS_TXD_P
SDS_TXD_N

SDS_RXD_P
SDS_RXD_N

Harness

R49
10K 0402

3V3

PCIe_CLKREQ_N_3V3

PCIe_ISOLATE_N_3V3

GND

GNDGND

1V8

10V

C52
0.1uF 0402

10V

C53
0.1uF 0402

3V3

1V8

1V8

3V3

R50
10K 0402

B2 1

GND 2

VCCA3

A24 A15

OE6

VCCB 7

B1 8

U6

TXS0102DCU

PCIe_CLKREQ_N_1V8
PCIe_ISOLATE_N_1V8

GND

PERST# signal is used to indicate when the power supply is 
within its specified voltage tolerance and is stable. 
Fundamental Reset for the PCIe Card

Drive PERST High to Enable PERST#

PCIe_PERST_1V8

R28
10K 0402

3V3

R29
10K 0402

3V3

R46
10K 0402

3V3

1V8

1V8

PCIe_CLKREQ_N_1V8
PCIe_ISOLATE_N_1V8

PCIe_PERST_1V8

PCIe_CTR_1V8

PCIe_CLKREQ_N_1V8
PCIe_ISOLATE_N_1V8

PCIe_PERST_1V8

Q1
PREBIAS'd DDTC114YCA-7-F

C35
0.1uF 0201 C51

0.1uF 0201

SDS_RXD1_P
SDS_RXD1_N

SDS_DATA

PCIe_CTR_1V8

R70 470R 0402

C

A

D1 GREEN 0603

LED0_10_GRN1
R71 470R 0402

3V3

R72 470R 0402

C

A

D19 GREEN 0603

LED1_100_OR1
LED2_1000_GRN1

C

A

D16 ORANGE 0603

C

A

D20 GREEN 0603

C

A

D21 GREEN 0603R74 470R 0402

R73 470R 0402 3V3

TXRX0A_P
TXRX0A_N

TXRX0B_P
TXRX0B_N

TXRX0C_P
TXRX0C_N

TXRX0D_P
TXRX0D_N

LED0_0
LED0_1
LED0_2

RTL8111

SDS_IO_CLKI_P
SDS_IO_CLKI_N

SDS_REF_CLK

SDS_REF_CLK SDS_REF_CLK_N
SDS_REF_CLK_P

C

A

D13 GREEN 0603R87 470R 0402

TXRX0

TXRX0A_P
TXRX0A_N

TXRX0B_P
TXRX0B_N

TXRX0C_P
TXRX0C_N

TXRX0D_P
TXRX0D_N

LED0_0
LED0_1
LED0_2

LED0_0_0

LED0_1_0

LED0_2_0

Schematic based on the reference design from the MV0247 PoE AOB 
reference design, with checking against the Realtek RTL8111HS 
reference design, layout guide, and datasheet.

Power Sequence Requirements:
- 3.3V POR ramp must be: 1ms < t < 100ms
- All power inputs must be held >50ms at 0V between 
power cycles.

Switching Regulator Layout: 
- VDDREG >40mils
- REGOUT >60mils
- Place caps and inductor as close as possible to the RTL8111HS
- Place Lx and bulk C on the same layer as RTL8111HS
- No additional inductance or FBs 
-  Ceramic X5R caps or better

PIC2101 

PIC2102 
COC21 

PIC3401 

PIC3402 
COC34 

PIC3501 PIC3502 
COC35 

PIC3601 

PIC3602 
COC36 

PIC3701 

PIC3702 
COC37 

PIC3801 

PIC3802 
COC38 

PIC3901 

PIC3902 
COC39 

PIC4001 

PIC4002 
COC40 

PIC4101 

PIC4102 
COC41 

PIC4201 

PIC4202 
COC42 

PIC4301 

PIC4302 
COC43 

PIC4401 

PIC4402 
COC44 

PIC4501 

PIC4502 
COC45 

PIC4601 

PIC4602 
COC46 

PIC4701 

PIC4702 
COC47 

PIC4801 

PIC4802 
COC48 

PIC4901 

PIC4902 
COC49 

PIC5101 PIC5102 
COC51 

PIC5201 

PIC5202 
COC52 

PIC5301 

PIC5302 
COC53 

PID101 PID102 
COD1 

PID1301 PID1302 
COD13 

PID1601 PID1602 
COD16 

PID1901 PID1902 
COD19 

PID2001 PID2002 
COD20 

PID2101 PID2102 
COD21 

PIL201 PIL202 

COL2 

PIQ101 

PIQ102 

PIQ103 
COQ1 

PIR2801 

PIR2802 

COR28 
PIR2901 

PIR2902 

COR29 
PIR4601 

PIR4602 

COR46 

PIR4701 PIR4702 

COR47 

PIR4801 

PIR4802 
COR48 

PIR4901 

PIR4902 

COR49 

PIR5001 PIR5002 
COR50 

PIR7001 PIR7002 
COR70 

PIR7101 PIR7102 
COR71 

PIR7201 PIR7202 
COR72 

PIR7301 PIR7302 
COR73 

PIR7401 PIR7402 
COR74 

PIR8701 PIR8702 
COR87 

PIU401 

PIU402 

PIU403 

PIU404 

PIU405 

PIU406 

PIU407 

PIU408 

PIU409 

PIU4010 

PIU4011 

PIU4012 

PIU4013 

PIU4014 

PIU4015 

PIU4016 

PIU4017 

PIU4018 

PIU4019 

PIU4020 

PIU4021 

PIU4022 

PIU4023 PIU4024 

PIU4025 

PIU4026 

PIU4027 

PIU4028 

PIU4029 

PIU4030 

PIU4031 

PIU4032 

PIU4033 

COU4 

PIU601 

PIU602 

PIU603 

PIU604 

PIU605 

PIU606 

PIU607 

PIU608 

COU6 

PIX101 

PIX102 

PIX103 

PIX104 

COX1 

PIC5202 

PIR5002 

PIU603 

PO1V8 

PIC2102 PIC3402 

PIC3802 PIC3902 PIC4002 PIC4102 

PIC5302 

PID102 

PID1302 

PID1602 

PID1902 

PID2002 

PID2102 

PIR2801 PIR2901 PIR4601 PIR4901 

PIU4011 

PIU4023 

PIU4032 

PIU607 

PO3V3 

PIC2101 PIC3401 PIC3601 PIC3701 

PIC3801 PIC3901 PIC4001 PIC4101 PIC4201 PIC4301 PIC4401 PIC4501 PIC4601 PIC4701 

PIC4801 PIC4901 

PIC5201 PIC5301 

PIQ102 

PIR4801 

PIU4033 

PIU602 

PIX102 PIX104 

POGND 

PIR7401 

NLLED000 

POTXRX0 

PID1301 PIR8702 
NLLED00000 

PIR7301 

NLLED001 

POTXRX0 

PID2001 PIR7302 
NLLED00100 

PIR8701 

NLLED002 

POTXRX0 

PID2101 PIR7402 
NLLED00200 

PIR7001 PIU4027 
NLLED00100GRN 

PID101 

PIR7002 
NLLED00100GRN1 

PIR7101 PIU4026 
NLLED101000OR 

PID1601 PIR7102 
NLLED101000OR1 

PIR7201 PIU4025 
NLLED2010000GRN 

PID1901 

PIR7202 
NLLED2010000GRN1 

PIR4802 
PIU4031 

PIR5001 PIU606 

PIC3602 PIC3702 

PIC4202 PIC4302 PIC4402 PIC4502 PIC4602 PIC4702 

PIL202 

PIU403 

PIU408 

PIU4022 

PIU4030 

NLPCIE01V0 

PIU604 
NLPCIe0CLKREQ0N01V8 

POPCIe0CTR01V8 

PIR4602 

PIU4012 PIU601 
NLPCIe0CLKREQ0N03V3 

PIU605 
NLPCIe0ISOLATE0N01V8 

POPCIe0CTR01V8 

PIR4902 
PIU4020 

PIU608 

NLPCIe0ISOLATE0N03V3 

PIQ101 

NLPCIe0PERST01V8 POPCIe0CTR01V8 

PIQ103 

PIR2802 

PIU4019 
NLPCIe0PERST0N03V3 

PIR2902 

PIU4021 
NLPCIe0WAKE0N 

PIL201 PIU4024 
NLREGOUT 

PIU4016 
NLSDS0REF0CLK0N 

POSDS0REF0CLK 
PIU4015 

NLSDS0REF0CLK0P 

POSDS0REF0CLK 

PIC5102 PIU4018 
NLSDS0RXD10N 

PIC3502 PIU4017 
NLSDS0RXD10P 

PIC5101 
NLSDS0RXD0N 

POSDS0DATA 
PIC3501 

NLSDS0RXD0P POSDS0DATA 
PIU4014 

NLSDS0TXD0N 

POSDS0DATA 

PIU4013 
NLSDS0TXD0P 

POSDS0DATA 

PIU402 
NLTXRX0A0N 

POTXRX0 

PIU401 
NLTXRX0A0P 

POTXRX0 

PIU405 
NLTXRX0B0N 

POTXRX0 

PIU404 
NLTXRX0B0P 

POTXRX0 PIU407 
NLTXRX0C0N 

POTXRX0 
PIU406 

NLTXRX0C0P 

POTXRX0 

PIU4010 
NLTXRX0D0N 

POTXRX0 

PIU409 
NLTXRX0D0P 

POTXRX0 

PIC4802 

PIR4701 

PIU4028 

PIX101 

NLXI 

PIC4902 

PIR4702 PIU4029 

PIX103 

NLXO 

PO1V8 

PO3V3 

POGND 

POPCIe0CTR01V8 POPCIe0CTR01V80PCIe0CLKREQ0N01V8 POPCIe0CTR01V80PCIe0ISOLATE0N01V8 POPCIe0CTR01V80PCIe0PERST01V8 

POSDS0DATA POSDS0DATA0SDS0RXD0N POSDS0DATA0SDS0RXD0P POSDS0DATA0SDS0TXD0N POSDS0DATA0SDS0TXD0P 

POSDS0REF0CLK POSDS0REF0CLK0SDS0IO0CLKI0N POSDS0REF0CLK0SDS0IO0CLKI0P 

POTXRX0 POTXRX00LED000 POTXRX00LED001 POTXRX00LED002 POTXRX00TXRX0A0N POTXRX00TXRX0A0P POTXRX00TXRX0B0N POTXRX00TXRX0B0P POTXRX00TXRX0C0N POTXRX00TXRX0C0P POTXRX00TXRX0D0N POTXRX00TXRX0D0P 
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TXRX0A_P
TXRX0A_N
TXRX0B_P
TXRX0B_N
TXRX0C_P
TXRX0C_N
TXRX0D_P
TXRX0D_N

TXRX1A_P
TXRX1A_N
TXRX1B_P
TXRX1B_N
TXRX1C_P
TXRX1C_N
TXRX1D_P
TXRX1D_N

TXRX2A_P
TXRX2A_N
TXRX2B_P
TXRX2B_N
TXRX2C_P
TXRX2C_N
TXRX2D_P
TXRX2D_N

TXRX0A_P
TXRX0A_N
TXRX0B_P
TXRX0B_N
TXRX0C_P
TXRX0C_N
TXRX0D_P
TXRX0D_N

LED0_0
LED0_1
LED0_2

RTL8111

TXRX0

TXRX1A_P
TXRX1A_N
TXRX1B_P
TXRX1B_N
TXRX1C_P
TXRX1C_N
TXRX1D_P
TXRX1D_N

LED1_1
LED1_2

RJ45_1

TXRX1

TXRX2A_P
TXRX2A_N
TXRX2B_P
TXRX2B_N
TXRX2C_P
TXRX2C_N
TXRX2D_P
TXRX2D_N

LED2_1
LED2_2

RJ45_2

TXRX2

1
2

D29
1N4148W

R89
10K 0402

6.3V

C112
10uF 0402

GND

R88

1M 0402

GND

GND

GND

C110
27pF 0402

C111
27pF 0402

13

GND 2GND4

X2

25MHz 18pF 2.50x2.00mm

GND

ESW_XI
ESW_XO

LED0_0

LED1_1

LED2_0
LED1_0

LED0_2

Mode_oclk_selH

Power-on strapping
see Table 4-4 of the datasheet for details all config 
resistors are not mounted by default

10V

C77
0.1uF 0402

10V

C75
0.1uF 0402

10V

C72
0.1uF 0402

10V

C71
0.1uF 0402

10V

C87
0.1uF 0402

10V

C86
0.1uF 0402

10V

C85
0.1uF 0402

10V

C84
0.1uF 0402

10V

C83
0.1uF 0402

10V

C82
0.1uF 0402

10V

C81
0.1uF 0402

10V

C80
0.1uF 0402

10V

C104
0.1uF 0402

10V

C103
0.1uF 0402

10V

C102
0.1uF 0402

10V

C101
0.1uF 0402

10V

C100
0.1uF 0402

10V

C99
0.1uF 0402

10V

C109
0.1uF 0402

10V

C108
0.1uF 0402

10V

C107
0.1uF 0402

10V

C106
0.1uF 0402

GND
6.3V

C105
10uF 0402

3V3

1 2FB5

80R/100MHz

GND

GND

GND

3V3

1V2

2V5

520mA

185mA

LED0_0
LED0_1

GND GND

3V3 3V3

2V5

1V2

2V5

1V2

CH0_TRXN0A4 CH0_TRXP0B2

CH0_TRXN1B4 CH0_TRXP1A5

CH0_TRXN2A7 CH0_TRXP2B5

CH0_TRXN3B7 CH0_TRXP3A8

CH1_TRXN0B13 CH1_TRXP0A14

CH1_TRXN1A16 CH1_TRXP1B14

CH1_TRXN2B16 CH1_TRXP2A17

CH1_TRXN3A19 CH1_TRXP3B17

CH2_TRXN0A25 CH2_TRXP0B20

CH2_TRXN1B22 CH2_TRXP1A26

CH2_TRXN2A28 CH2_TRXP2B23

CH2_TRXN3B25 CH2_TRXP3A29

CH3_TRXN0A31 CH3_TRXP0B26

CH3_TRXN1B28 CH3_TRXP1A32

CH3_TRXN2A37 CH3_TRXP2B32

CH3_TRXN3B34 CH3_TRXP3A38

CH4_TRXN0A40 CH4_TRXP0B35

CH4_TRXN1B37 CH4_TRXP1A41

CH4_TRXN2B39 CH4_TRXP2B38

CH4_TRXN3A48 CH4_TRXP3B40

GTXCLK_0/TXCLK_0 A73

RXCLK_0 A65

RXD0_0 A68

RXD1_0 A69

RXD2_0 A70

RXD3_0 B60

RXDV_0/RXCTR_0 A64

TXEN/TXCTR_0 A72

TXD0_0 B63

TXD1_0 A74

TXD2_0 B64

TXD3_0 A75

GTXCLK_1/TXCLK_1 B51

RXCLK_1 B47

RXD0_1 A55

RXD1_1 B48

RXD2_1 B49

RXD3_1 A57

RXDV_1/RXCTR_1 A54

TXEN/TXCTR_1 A58

TXD0_1 A59

TXD1_1 B52

TXD2_1 A60

TXD3_1 B53

SPI_CLK B45SPI_CS A52SPI_DI A51SPI_DO B44UART_RXD/MDC B55UART_TXD/MDIO A62

SOP B66SON A76SIP A78SIN B67

RBIAS B9RBIAS B30RESET_L B43TESTMODE B65XTLI B10XTLO B11INT_n B68

U7A

AR8327N-AL1A

LED_LINK10n_0A79

LED_LINK10n_1B70

LED_LINK10n_2A82

LED_LINK10n_3A84

LED_LINK10n_4A49

LED_LINK100n_0B69

LED_LINK100n_1A81

LED_LINK100n_2B72

LED_LINK100n_3B74

LED_LINK100n_4B42

LED_LINK1000n_0 A80

LED_LINK1000n_1 B71

LED_LINK1000n_2 A83

LED_LINK1000n_3 A85

LED_LINK1000n_4 A50

U7B

AR8327N-AL1A

VDD33A6 VDD33A10 VDD33B15 VDD33A27 VDD33A33 VDD33A36 VDD33A42

VDD25_REGA9

VDD25_IOB41 VDD25_IOB46 VDD25_IOA63 VDD25_IOB73

AVDDVCO_O A12AVDDVCO_I A34

FILCAP7 A39

FILCAP2 B12

FILCAP3 B18

FILCAP4 B19

FILCAP5 A30

FILCAP6 B31

FILCAP1 B62

AVDD25A11

AVDDB3 AVDDB6 AVDDA13 AVDDA15 AVDDA18 AVDDB21 AVDDB24 AVDDB27 AVDDB29 AVDDB33 AVDDB36 AVDDA47 AVDDA77

DVDDB1 DVDDA20 DVDDA53 DVDDB50 DVDDB54 DVDDB56 DVDDB61 DVDDB76

VDD15_REG_0 B59VDD15_REG_1 A56

FILCAP0_15_0 A61

FILCAP0 A3FILCAP0_15_1 A71

VDD33_SVRA86 LX B75

VREF B8VREF A35

GND

TP

U7C

AR8327N-AL1A

R45

10K 0402
GND

GNDGND

GNDGND

10V

C116
0.1uF 0402

10V

C115
0.1uF 0402

GND GND

10V

C117
0.1uF 0402

GND

10V

C118
0.1uF 0402

10V

C119
0.1uF 0402

10V

C121
0.1uF 0402

10V

C122
0.1uF 0402

10V

C123
0.1uF 0402

10V

C124
0.1uF 0402

10V

C125
0.1uF 0402

10V

C126
0.1uF 0402

10V

C127
0.1uF 0402

GND

FILCAP_0

GND

GND

0402
6.3V 1µF
C128GND R76

0R 0402

Mode_oclk_selH

LED_OPEN_EN

LED_OPEN_EN

GND

3V3

LED0_2

3V3

LED1_1

LED2_1
LED2_2

LED1_2

LED2_1

LED0_1

LED1_2
LED2_2

1V2

10V

C129
22uF 0603

GND

GND

10V

C133
0.1uF 0402

10V

C132
0.1uF 0402

10V

C131
0.1uF 0402

10V

C67
22uF 0603

10V

C68
22uF 0603

10V

C88
0.1uF 0402

10V

C97
0.1uF 0402

10V

C89
0.1uF 0402

10V

C69
22uF 0603

1V2_A

GND
10V

C78
0.1uF 0402

10V

C70
0.1uF 0402

GND

10V

C79
0.1uF 0402

10V

C98
0.1uF 0402

FILCAP_1
FILCAP_2
FILCAP_3
FILCAP_4
FILCAP_5
FILCAP_6

FILCAP0_15_0
FILCAP0_15_1

FILCAP_7

FILCAP0_15_0
FILCAP0_15_1

FILCAP_0
FILCAP_1
FILCAP_2
FILCAP_3
FILCAP_4
FILCAP_5
FILCAP_6
FILCAP_7

10V

C120
0.1uF 0402

6.3V

C130
10uF 0402

TP7

TP14
TP15
TP17
TP18
TP20
TP21

4.7uH

L5

2.37kR
R65

2.37kR
R75

10k

R93

10k

R90

10k

R91
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"CAM1" (Left) is reset via CAM_PWDN, and "CAM2" (Right), is reset via CAM_PWM.

R77
0R 0603

RGB CAMERA 1 RGB CAMERA 2

RGB IMX378

MIPI Lanes:

Max 2.1 Gbps / lane

DPHYv1.2

CAM_CLK
CAM2_RST

GND

GND

MA2x8x Naming

IMX378 Naming

TP16

GND

GND

GND

GND

GND

3V3

MIPI2_D0_N
MIPI2_D0_P

MIPI2_D1_N
MIPI2_D1_P

MIPI2_C_N
MIPI2_C_P

MIPI2_D2_N
MIPI2_D2_P

GND

MIPI2_D3_P
MIPI2_D3_N

GND

STROBE4TP4

GND

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

MP1

MP2

B
ottom

 C
O

N
TA

C
T

J11

FLEX CONNECTOR, 0.50MM PITCH, HE

MIPI_RX6_C_N
MIPI_RX6_C_P

MIPI_RX6_D0_N
MIPI_RX6_D0_P

MIPI_RX6_D1_N
MIPI_RX6_D1_P

MIPI_RX7_D0_N
MIPI_RX7_D0_P

MIPI_RX7_D1_N
MIPI_RX7_D1_P

MIPI_CAM_D

MIPI_CAM_D

FSIN4

CAM_D_RST/PWDN

IO11

IO22

GND3

IO34

IO45 NC 6NC 7GND 8NC 9NC 10
D10

TPD4E02B04DQAR

IO11

IO22

GND3

IO34

IO45 NC 6NC 7GND 8NC 9NC 10
D11

TPD4E02B04DQAR

GND

GND

GND

GND

MIPI2_D0_N
MIPI2_D0_P

MIPI2_D1_N
MIPI2_D1_P

MIPI2_C_N
MIPI2_C_P

MIPI2_D2_N
MIPI2_D2_P

MIPI2_D3_P
MIPI2_D3_N

MIPI2_D0_N
MIPI2_D0_P

MIPI2_D1_N
MIPI2_D1_P

CAM_CLK

IO11

IO22

GND3

IO34

IO45 NC 6NC 7GND 8NC 9NC 10
D12

TPD4E02B04DQAR

GNDGND

CAM_CLK

MIPI2_C_N
MIPI2_C_P

MIPI2_D2_N
MIPI2_D2_P

MIPI2_D3_P
MIPI2_D3_N

CAM2_RST CAM2_RST

I2C3_SCL
I2C3_SDA

I2C3_SCL
I2C3_SDAI2C3

FSIN_4LANEFSIN_4LANE

keep 100 ohm diff. 
Impedance on 
MIPI lanes

keep 100 ohm diff. 
Impedance on 
MIPI lanes

PID1001 

PID1002 

PID1003 

PID1004 

PID1005 PID1006 

PID1007 

PID1008 

PID1009 

PID10010 

COD10 

PID1101 

PID1102 

PID1103 

PID1104 

PID1105 PID1106 

PID1107 

PID1108 

PID1109 

PID11010 

COD11 

PID1201 

PID1202 

PID1203 

PID1204 

PID1205 PID1206 

PID1207 

PID1208 

PID1209 

PID12010 

COD12 

PID2301 

PID2302 

PID2303 

PID2304 

PID2305 PID2306 

PID2307 

PID2308 

PID2309 

PID23010 

COD23 

PID2501 

PID2502 

PID2503 

PID2504 

PID2505 PID2506 

PID2507 

PID2508 

PID2509 

PID25010 

COD25 

PID2701 

PID2702 

PID2703 

PID2704 

PID2705 PID2706 

PID2707 

PID2708 

PID2709 

PID27010 

COD27 

PIJ901 

PIJ902 

PIJ903 

PIJ904 

PIJ905 

PIJ906 

PIJ907 

PIJ908 

PIJ909 

PIJ9010 

PIJ9011 

PIJ9012 

PIJ9013 

PIJ9014 

PIJ9015 

PIJ9016 

PIJ9017 

PIJ9018 

PIJ9019 

PIJ9020 

PIJ9021 

PIJ9022 

PIJ9023 

PIJ9024 

PIJ9025 

PIJ9026 

PIJ90MP1 

PIJ90MP2 

COJ9 

PIJ1101 

PIJ1102 

PIJ1103 

PIJ1104 

PIJ1105 

PIJ1106 

PIJ1107 

PIJ1108 

PIJ1109 

PIJ11010 

PIJ11011 

PIJ11012 

PIJ11013 

PIJ11014 

PIJ11015 

PIJ11016 

PIJ11017 

PIJ11018 

PIJ11019 

PIJ11020 

PIJ11021 

PIJ11022 

PIJ11023 

PIJ11024 

PIJ11025 

PIJ11026 

PIJ110MP1 

PIJ110MP2 

COJ11 

PIR7701 

PIR7702 
COR77 

PIR8101 

PIR8102 
COR81 

PITP401 COTP4 

PITP1601 COTP16 

PITP3101 COTP31 

PITP3201 COTP32 

PITP3701 COTP37 

PIJ9025 

PIJ9026 PIJ11025 

PIJ11026 

PO3V3 

PID1204 PID1207 

PIJ11017 PITP1601 

NLCAM20RST 

POCAM0D0RST0PWDN 

PID1205 PID1206 PID2705 PID2706 

PIJ9018 

PIJ11018 PITP3201 NLCAM0CLK 

POCTL0CAM0A 

PID2704 PID2707 

PIJ9017 PITP3701 
NLCAM0RST 

POCTL0CAM0A 

PIJ9023 

PIR8102 

NLFSIN3 
PIJ11023 

PIR7702 

NLFSIN4 

PIR7701 PIR8101 

NLFSIN04LANE POFSIN04LANE 

PID1003 PID1008 

PID1103 PID1108 

PID1203 PID1208 

PID2303 PID2308 

PID2503 PID2508 

PID2703 PID2708 

PIJ901 

PIJ904 

PIJ907 

PIJ9010 

PIJ9013 

PIJ9016 

PIJ9019 

PIJ9022 

PIJ90MP1 

PIJ90MP2 

PIJ1101 

PIJ1104 

PIJ1107 

PIJ11010 

PIJ11013 

PIJ11016 

PIJ11019 

PIJ11022 

PIJ110MP1 

PIJ110MP2 

POGND 

PIJ9020 
NLI2C10SCL 

POI2C1 
PIJ9021 

NLI2C10SDA 

POI2C1 
PIJ11020 

NLI2C30SCL POI2C3 PIJ11021 
NLI2C30SDA 

POI2C3 

PID1101 PID11010 

PIJ1108 

NLMIPI20C0N 

POMIPI0CAM0D 

PID1102 PID1109 

PIJ1109 

NLMIPI20C0P 

POMIPI0CAM0D 

PID1001 PID10010 

PIJ1102 

NLMIPI20D00N 

POMIPI0CAM0D 

PID1002 PID1009 

PIJ1103 

NLMIPI20D00P 

POMIPI0CAM0D 

PID1004 PID1007 

PIJ1105 

NLMIPI20D10N 

POMIPI0CAM0D 

PID1005 PID1006 

PIJ1106 

NLMIPI20D10P 

POMIPI0CAM0D 

PID1104 PID1107 

PIJ11011 

NLMIPI20D20N 

POMIPI0CAM0D 

PID1105 PID1106 

PIJ11012 

NLMIPI20D20P 

POMIPI0CAM0D 

PID1201 PID12010 

PIJ11014 

NLMIPI20D30N 

POMIPI0CAM0D 

PID1202 PID1209 

PIJ11015 

NLMIPI20D30P 

POMIPI0CAM0D 

PID2501 PID25010 

PIJ908 
NLMIPI0C0N POMIPI0CAM0A 

PID2502 PID2509 

PIJ909 
NLMIPI0C0P 

POMIPI0CAM0A 

PID2301 PID23010 

PIJ902 
NLMIPI0D00N 

POMIPI0CAM0A 

PID2302 PID2309 

PIJ903 
NLMIPI0D00P 

POMIPI0CAM0A 

PID2304 PID2307 

PIJ905 
NLMIPI0D10N 

POMIPI0CAM0A 

PID2305 PID2306 

PIJ906 
NLMIPI0D10P 

POMIPI0CAM0A 

PID2504 PID2507 

PIJ9011 
NLMIPI0D20N 

POMIPI0CAM0A 

PID2505 PID2506 

PIJ9012 
NLMIPI0D20P 

POMIPI0CAM0A 

PID2701 PID27010 

PIJ9014 
NLMIPI0D30N 

POMIPI0CAM0A 

PID2702 PID2709 

PIJ9015 
NLMIPI0D30P 

POMIPI0CAM0A 

PIJ9024 PITP3101 
NLSTROBE3 

PIJ11024 PITP401 
NLSTROBE4 

PO3V3 

POCAM0D0RST0PWDN 
POCTL0CAM0A POCTL0CAM0A0CAM0A0CLK0OUT POCTL0CAM0A0CAM0A0PWDN0N 

POFSIN04LANE 

POGND 

POI2C1 POI2C10I2C10SCL POI2C10I2C10SDA 

POI2C3 POI2C30I2C30SCL POI2C30I2C30SDA 

POMIPI0CAM0A POMIPI0CAM0A0MIPI0RX40C0N POMIPI0CAM0A0MIPI0RX40C0P POMIPI0CAM0A0MIPI0RX40D00N POMIPI0CAM0A0MIPI0RX40D00P POMIPI0CAM0A0MIPI0RX40D10N POMIPI0CAM0A0MIPI0RX40D10P POMIPI0CAM0A0MIPI0RX50D00N POMIPI0CAM0A0MIPI0RX50D00P POMIPI0CAM0A0MIPI0RX50D10N POMIPI0CAM0A0MIPI0RX50D10P 
POMIPI0CAM0D POMIPI0CAM0D0MIPI0RX60C0N POMIPI0CAM0D0MIPI0RX60C0P POMIPI0CAM0D0MIPI0RX60D00N POMIPI0CAM0D0MIPI0RX60D00P POMIPI0CAM0D0MIPI0RX60D10N POMIPI0CAM0D0MIPI0RX60D10P POMIPI0CAM0D0MIPI0RX70D00N POMIPI0CAM0D0MIPI0RX70D00P POMIPI0CAM0D0MIPI0RX70D10N POMIPI0CAM0D0MIPI0RX70D10P 



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

14

Luxonis Holding
1925 Harmony Park Drive
Westminster, CO
80234
United States16

NG2093
R1M0E1

28/06/2023 10:15:33
Nejc Gostincar

Title

Size: Number:

Date:
Drawn by:

Revision:

Sheet ofTime:
Tabloid

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

C93
0.1uF 0402

10V

C91
0.1uF 0402

10V

C94

0.1uF 0402

10V

C90
10uF 0603

10V

C92
10uF 0603

GND

GND

GNDGND

GND

GND

R83
10K 0402

R84

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

C95
18pF 0201

C0G

C96
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

R85 2.2K 0402

R86 2.2K 0402

1V8

GND

SPI_SIO0
SPI_SIO1

SPI_CS_1

SPI_SCK

MX_SPI0

MX_SPI0

TP19

TP25

WAKE WAKE

1V8 10kR95

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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	Pins
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