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Version
Version 4.1

Description Date
Production 09/20/2018

Sheet 3: UART & JTAG <> USB Convertor, Ethernet PHY
Version 4.1
Version 4.1

Production
Production

Change List From V3
Removed F1 filter
Moved Rubber foot clashing with Test Pin
Added Ethernet Support (Significant Multiple Changes)
Altium Variant Notes
Two Variants defined STD & ETH
Schematic has 49 0402 resistor selectable footprints to determine the configuration of IOs depending on Variant Selected
Each resistor selectable footprint has multiple options. Choose footprint based on variant MANUALLY to generate PCA outputs
All selectable options for have S(x) designators

Sheet 4: Configurable Solderable Resistor Selectors Version 4.1 Production

Product Band Features

BX310x-ETH 2.4GHz ISM Dual Mode Bluetooth & Wi-Fi

SCH # PCA #

Discovery Board

PCB #

2142416
5302784 (STD)

5302783
5303819 (ETH)

Change List From V4.0 to V4.1
Ethernet Module Schematic symbol corrected - GPIO number on UART_CTS, UART_RTS, EMAC_MDIO & EMAC_MDC changed
All Sx (S1-S49) components changed to Standard output in symbol so they appear in BOM and PNP file

09/20/2018
09/20/2018
09/20/2018

S3 changed to Position 5 GPIO14_0
S9 changed to Position 2 Routes GPIO0 to I2S_MCLK
S24, S25, S26, S27, S28, S29, S30, S31, S32, S33 No Fit
R53 changed to DNF (Do Not Fit)
S48 changed to POS 2 (EMAC_CLK_OUT)
R64 changed to DNF (Do Not Fit)
R67 changed from DNF (Do Not Fit) to Fit
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GND BAR Points

Solderable Function Selectors

RESET

EN

10k
R8

VDD_PADS

BC847CW

Q1

BC847CW

Q2

EN

10k

R12

10k

R13

DTR

Auto Boot Config

IO Straps

MISO  Interface Voltage
LOW DEFAULT*

1.8V 3.3V 3.3V

*Defined by Internal Pull Resistors

GPIO(0) GPIO(2)

DOWNLOAD BOOT
SPI BOOT HIGH

LOW

GPIO(5)
SD Slave Timing

MTDO

X

CS U0TXD Boot Debug TOGGLE SILENT TOGGLE
Boot Source

LOW

DEFAULT*
SPI BOOT

HIGH HIGH
HIGH LOW
LOW HIGH
LOW LOWFalling Edge Input & Output

Rising Edge Input & Output Rising Edge
Input & OutputRising Edge Input, Falling Edge Output

Falling Edge Input, Rising Edge Output

DEFAULT*

PIN FUNCTION HIGH

VDD_PADS Selection

1V8
1

2

3

J2

3V3

VDD_PADS

1 3
2 4

SW2

Off Sheet Connectors

UART0_CTS
UART0_RTS

VDD_PADS3V3_Module 3V3_Module

5

2

4
3

6

1

J9

Voltage Measurement Header

P17.GPIO/MTCK/I2C1_SDA
P27.GPIO/MTDI/I2S_BCLK
P26.GPIO/MTMS/I2S_LRCLK
P24.GPIO/I2SDO

VDD_GPIO

5

2

4
3

6

1

7
8

J11

HSPICS0(CS)

VDD_PADS

SPI HEADER

UART0_CTS UART0_CTS
UART0_RTS UART0_RTS
UART0_RXD UART0_RXD
UART0_TXD UART0_TXD
JT_TDI_PADS JT_TDI_PADS
JT_TMS_PADS JT_TMS_PADS
JT_TCK_PADS JT_TCK_PADS
JT_TDO_PADS JT_TDO_PADS
DTR DTR

GPIO(0) Pulled High internally in ESP32 pre, during and post RESET
GPIO(2) Pulled Low internally in ESP32 pre, during and post RESET
GPIO(5) Pulled High internally in ESP32 pre, during and post RESET
MTDI Pulled Low internally in ESP32 pre, during and post RESET
MTDO Pulled High internally in ESP32 pre, during and post RESET

1

TP3

1

TP4

1
TP1

GPIO(0)_AB_CTRL

Rubber Foot

Rubber Foot

Rubber Foot

Rubber Foot

2k2
R10

VDD_PADS

2k2
R11

BX310x (BX3100 SHOWN)

PZ3216U601-1R5TF

L3

PZ3216U601-1R5TF

L4

2
1

J4

22uF
50V

C8

22uF
50V

C16

3V3

3V3
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MIC1LP13

HPR 30
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V

SS
1
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HPL 27

VOL/MICDET 11

+
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-
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V

D
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2
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RESET#31

A
V

D
D
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V

D
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3

A
V
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SCL10

D
V
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HPVDD 28

SDA9

BCLK7

WCLK6

DIN5
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+

-

I2C

I2S
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N

D
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A
D

33

MIC1LM15

SPLVSS 20

SPRM 23

SPKVDD 24

SPRVSS 25

SPRP 26

HPVSS 29

GPIO132

-
+

U1

PZ3216U601-1R5TF

L1

PZ3216U601-1R5TF

L2

2
1

J3

VDD_PADS1V8

10uF
C2

3V3

3V3

HPR

Audio Out 3.5mm Jack

2k2
R6

HPR

HPL

HPSENSE

HPL

AUDIO CODEC

HSPIQ(MISO)
HSPICLK(SCLK)

HSPIWP(GPIO(2))
HSPIHD(SRDY)

HSPID(MOSI)

i
RF

BX310x PCB

Rat Bite Rat Bite Rat Bite

Rat Bite Rat Bite Rat Bite Rat Bite

Panel Fiducial

Panel Fiducial

Panel Fiducial

Boot Loader

10k
R47

VDD_PADS

1 3
2 4

SW3
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C26 47uF

C24

1uF
C1

1uF
C3

1uF
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1uF
C13

1uF
C14

1uF
C17

1uF
C18

1uF
C21

100nF
C7

100nF
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100nF
C47

UART0_RXD
UART0_TXD

3V3_Module3V3

2 1

J15
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3.5mm Stereo jack
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1uF
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2
4
3
1

CON4

MB_MIC1LP

GPIO(0)_AB_CTRL
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RF_MAIN

P42.CS/EMAC_TX_EN CS
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RF_MAIN40
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GPIO(4)/SD_DATA1/HSPIHD 47
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BX3100 LGA70 Module

3V3_ModuleVDD_PADSVDD_GPIO
1 TP7

SM
A

 P
la

te
d 

Th
ro

ug
h 

H
ol

e

CON2
RF_MAIN

EN
UART0_CTS
UART0_RTS

VDD_PADS3V3_Module 3V3_Module VDD_GPIO

BX310x-ETH (BX3100-ETH SHOWN)

i
RF

UART0_RXD
UART0_TXD

RF_MAIN

P42.EMAC_TX_EN
P43.EMAC_RXD0
P44.EMAC_TX_CLK
P45.EMAC_RXD1
P46.EMAC_TXD0
P47.EMAC_TXD1
P16.EMAC_CLK_OUT

I2S_MCLK

P16.I2S_MCLK

EMAC_CLK_OUT

2
MAIN1 3

0402

S8

2 MAIN 13

0402

S9

2
MAIN1 3

0402

S7

P35.EMAC_CRS_DVP35.GPIO(27)

P35.GPIO(27)/EMAC_CRS_DV 2
MAIN1 3

0402

S10

GPIO(27)
EMAC_CRS_DV

P31.GPIO(36)_SENSOR_VP
P32.GPIO(37)_SENSOR_CAPP
P34.GPIO(38)_SENSOR_CAPN
P36.GPIO(39)_SENSOR_VN
P18.GPIO(34)_VDET_1
P19.GPIO(35)_VDET_2

P31.GPIO(36)_SENSOR_VP
P32.GPIO(37)_SENSOR_CAPP
P34.GPIO(38)_SENSOR_CAPN
P36.GPIO(39)_SENSOR_VN
P18.GPIO(34)_VDET_1
P19.GPIO(35)_VDET_2

P31.GPIO(36)_SENSOR_VP

P36.GPIO(39)_SENSOR_VN
P34.GPIO(38)_SENSOR_CAPN
P32.GPIO(37)_SENSOR_CAPP

P19.GPIO(35)_VDET_2
P18.GPIO(34)_VDET_1

P14.GPIO/EMAC_PHY_ENGPIO(5)

P14.GPIO/EMAC_PHY_EN 2
MAIN1 3

0402

S11

EMAC_PHY_EN
GPIO5_17

P53.EMAC_MDIOP53.GPIO/I2C2_SDA

P53.GPIO/I2C2_SDA/EMAC_MDIO

GPIO15_21

GPIO12_25

P54.EMAC_MDC

P54.GPIO/I2C2_SCL/EMAC_MDC

GPIO13_26

GPIO2_19

GPIO4_22

P54.GPIO/I2C2_SCL

GPIO23_15
P09.MTDO

2

MAIN1 3
4
5

0402

S14

GPIO14_0

POS = 2 = JTAG
POS = 3 = SPI
POS = 4 = ETHERNET
POS = 5 = GPIO

GPIO14_0 GPIO14
GPIO0

MAIN ANA CLOCK GPIO(0)
BX310x Pin 16
BX310x-ETH Pin 44

2

MAIN1 3
4
5

0402

S12

GPIO16_18
EMAC_MDIO
I2C2_SDA

2

MAIN1 3
4
5
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S13

EMAC_MDC
I2C2_SCL

GPIO17_23

P16.I2S_MCLK/EMAC_CLK_OUT

I2C1_SCL

P09.GPIO/MTDO/I2C1_SCL

GPIO25_13
P17.MTCK

2

MAIN1 3
4
5

0402

S15

I2C1_SDA

P09.GPIO/I2C1_SCL

P09.GPIO/MTDO/I2C1_SCL

P17.GPIO/I2C1_SDA

P17.GPIO/MTCK/I2C1_SDA

GPIO26_12
P27.MTDI

2
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S16

I2S_BCLK

P27.GPIO/I2S_BCLK

P27.GPIO/MTDI/I2S_BCLK

P26.GPIO/I2S_LRCLK

P26.GPIO/MTMS/I2S_LRCLK

2

MAIN1 3
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S17

GPIO18_14
P26.MTMS
I2S_LRCLK

P24.GPIO/I2SDO

2
MAIN1 3

0402

S18

GPIO(32)
I2SDO

P25.GPIO/I2SDI P25.GPIO/I2SDI

2
MAIN1 3

0402

S19

GPIO(33)
I2SDIP25.GPIO/I2SDI

P24.GPIO/I2SDO

NC P48.GPIO(5)

EMAC_CLK_OUT

EMAC_TX_EN

EMAC_RXD0

EMAC_TX_CLK

EMAC_TXD0

EMAC_TXD1

EMAC_CRS_DV

EMAC_MDIO

EMAC_MDC

JTAG MUX

2
MAIN 13

0402

S20

P09

P17

P42

P45

JT_TDO_PADS

2
MAIN 13

0402

S21

JT_TCK_PADS

2
MAIN 13
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S22

JT_TDI_PADS

2
MAIN 13
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S23

JT_TMS_PADS

GPIO MUX

2
MAIN 13
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S27

GPIO15_21
GPIO23_15 GPIO(15)

2
MAIN 13
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S24

GPIO(12)GPIO12_25
GPIO26_12

2
MAIN 13
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S26

GPIO(14)GPIO14
GPIO18_14

2
MAIN 13
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S25

GPIO(13)

2
MAIN1 3
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S31

2
MAIN1 3

0402

S32

GPIO13_26
GPIO25_13

GPIO(19)
GPIO(2)

GPIO4_22 GPIO(22)
GPIO(4)

GPIO16_18
GPIO18_14

2
MAIN 13

0402

S28

GPIO(16)

GPIO5_17
GPIO17_23

2
MAIN 13

0402

S29

GPIO(17)

GPIO16_18
GPIO18_14

2
MAIN 13

0402

S30

GPIO(18)

GPIO2_19

GPIO15_21 GPIO(21)
SB1

GPIO23_15
GPIO17_23

2
MAIN 13

0402

S33

GPIO(23)

GPIO25_13 GPIO(25)
SB2

GPIO26_12
SB3

GPIO(26)

I2S_BCLK

I2S_LRCLK

I2SDI

I2S_MCLK

P48.GPIO(5) GPIO(5)

STD
ETH

STD
ETH

P43
P27

STD
ETH

P26
P44STD

ETH

I2SDO

2
MAIN 13

0402

S34

2
MAIN 13

0402

S35

I2C2_SCL
I2C1_SCL I2C_SCL

I2C1_SDA
I2C2_SDA I2C_SDA

I2C_SCL

I2C_SDA

I2C MUX

POS2 = ETH, POS3 = STD

Module Supply Decoupling

RF

Mechanical

MEMS Sensor

LSM6DS3TR

SDx2

INT14

SD0/SA01

SCx3

V
D

D
IO

1
5

G
N

D
6

INT29

V
D

D
8

G
N

D
7

OCS 10

NC 11

CS 12

SCL 13

SDA 14
U3

0R

R4

2k2
R3

VDD_PADS VDD_PADS

2
1

J6

100nF
C11

100nF
C12

I2C_SDA

I2C_SCL

EMAC_TX_CLK

EMAC_CLK_OUT

EMAC_MDC

EMAC_MDIO

EMAC_TX_EN

EMAC_TXD0

EMAC_TXD1

EMAC_RXD0

EMAC_RXD1

EMAC_PHY_EN

EMAC_RXD1

EMAC_CRS_DV

EMAC_PHY_ENI2C_SCL

I2C_SDA I2C_SDA

I2C_SCL

GPIO(12)GPIO(12)

GPIO(13)GPIO(13)

GPIO(14)GPIO(14)

GPIO(15)GPIO(15)

GPIO(16)GPIO(16)

GPIO(17)GPIO(17)

GPIO(18)GPIO(18)

GPIO(19)GPIO(19)

GPIO(21)GPIO(21)GPIO(2)GPIO(2)

GPIO(22)GPIO(22)GPIO(4)GPIO(4)

GPIO(5) GPIO(5) GPIO(23)

GPIO(25)

GPIO(26)

GPIO(27)

GPIO(32)

GPIO(33)

GPIO(23)

GPIO(25)

GPIO(26)

GPIO(27)

GPIO(32)

GPIO(33)

2
1

J110k
R30

VDD_PADS

Connect RESET# to available GPIO
If using Audio Codec

Mic Bias
MICBIAS MB_MIC1LP

MB_MIC1RPMICBIAS SB5

SB6

P42.CS

P43.MISO

P09.I2C1_SCL

P27.I2S_BCLK

VDD_PADS

P16.I2S_MCLK

P44.EMAC_TX_CLK

GPIO(0) Pulled High by Default (internal)

 Pulled Low by Default (internal)

MTDO Pulled Low by Default (External)

UART0_RTS

GPIO(0)_AB_CTRL

GPIO(2) Pulled Low by Default (internal)

STD

ETH

STD

ETH

STD

ETH

STD

ETH UART0_CTS

P46.GPIO(2)

GPIO(5) Pulled High by Default (internal)

P48.GPIO(5)

P14.GPIO(5)STD

ETH

Module Variant selected for PCA Ouput. Dual Footprint. Module Variant selected for PCA Ouput. Dual Footprint.

Only 3V3 supported Currently
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GPIO5_17

P16.I2S_MCLK
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DNF(1.5k)

R73
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DNF(1.5k)
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ETH use GPIO(16) for PHY CLK
GPIO(0) used for I2S_MCLK
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DIR 5GND4
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UART Level Shift
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DIR 5GND4
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SN74LVC2T45DCUR
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B1 7

B2 6

VCCA1 VCCB 8

DIR 5GND4
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DTR

UART0_CTS

UART0_TXD

UART0_RTS

UART0_RXD

UART0_CTS

UART0_RTS

UART0_RXD

UART0_TXD

UART HEADER

UART_HD_CTS

UART_HD_TXD

UART_HD_RTS
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UART_HD_RXD

JT_TCK_FTDI
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DIR 5GND4
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JT_TDI_PADS

JT_TMS_PADS

JT_TCK_PADS

JT_TDO_PADS

JT_TDI_PADS

JT_TMS_PADS

JT_TCK_PADS

JT_TDO_PADS

Off Sheet Connectors

DTR DTR

JT_TDO_FTDI
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100nF
C37

100nF
C42

100nF
C45

UART PORT SWAPPING - Done at ESP32 Interface in Module

On DV2.0 Module Pin 4 UART_TX is an Input. BDBUS0 is USB to UART TX Output

UART_FTDI_RXD

UART_FTDI_TXD

BDBUS0 >> UART_FTDI_TXD >> UART_TX_PADS >>UART0_TXD >> Pin 4

UART_FTDI_TXDUART_TX_PADS

On DV2.0 Module Pin 5 UART_RX is an Output. BDBUS1 is USB to UART RX Input
BX310x Pin 5 UART0_RXD >> UART_RX_PADS >> UART_FTDI_RXD >> BDBUS1

UART_FTDI_RXDUART_RX_PADS

UART NET NAMES correspond to USB >> UART HOST Functions NOT Module Functions

On DV2.0 Module Pin 2 UART_RTS is an Input. BDBUS2 is USB to UART RTS# Output
BDBUS2 >> UART_FTDI_RTS >> UART_RTS_PADS >>UART0_RTS >> Pin 2

UART_FTDI_CTS

UART_FTDI_RTS

UART_FTDI_CTSUART_CTS_PADS

UART_FTDI_RTSUART_RTS_PADS

On DV2.0 Module Pin 3 UART_CTS is an Output. BDBUS3 is USB to UART CTS# Input
Pin 3 >> UART0_CTS >> UART_CTS_PADS >> UART_FTDI_CTS  >> BDBUS3
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Ethernet PHY Bootstrap
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Configures 10/100 digital block.

RXD0/MODE0 RXD1/MODE1 EMAC_CRS_DV

0 0 010Base-T Half Duplex.

10Base-T Full Duplex. Auto-negotiation disabled.0 0 1

100Base-T Half Duplex. Auto-negotiation disabled.

Auto-negotiation disabled.

CRS is active during TX & RX 0 1 0

0 1 1100Base-TX Full Duplex
CRS is active during Receive. Auto-negotiation disabled.

1 0 0100Base-TX Half Duplex is advertised.
CRS is active during TX & RX Auto-negotiation enabled.

1 0 1100Base-TX Half Duplex is advertised.
CRS is active during Receive. Auto-negotiation enabled.

1 1 0Power Down mode. Auto-negotiation enabled.

1 1 1All capable. Auto-negotiation enabled.
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