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Block Diagram
B

Title:

Variation:

Engineer:

Revision:

Sheet of

55001994-02

Eric Smith
Description: PCA, XBIB USB-C TH Base, Direct USB

Notes

M1

SJ61A2

M2

SJ61A2

M3

SJ61A2

M4

SJ61A2

Rubber Feet (Bottom)

XBEE_TO_BREAKOUT

Breakout Connector
03 - Breakout Connector.SchDoc

XBEE_TO_FTDI

USB and FTDI
04 - USB and FTDI.SchDoc

XBEE_TO_TEST_PERIPHERALS

Test Peripherals
05 - Test Peripherals.SchDoc

Power
06 - Power.SchDoc

XBEE_TO_BREAKOUT

XBEE_TO_FTDI

XBEE_TO_TEST_PERIPHERALS

XBee Socket
02 - XBee Socket.SchDoc

This board allows the user to test all of the features of the XBee TH modules.

The following peripherals are used on this board to test different features:
- USB-C Connector
  - Powers the whole board with 5V
  - Provides a simple UART communication with the module that is compatible with XCTU
  - Dip switches are provided on each UART line from the USB which allows the user to disconnect any of these lines if he/she wants to test the UART lines with other peripherals
- Battery Connector
  - Can power the whole board with 2V to 5V so long as the USB-C Connector is not plugged in
  - This allows the user to easily power the module in a portable setting
- XBee Current Measurement
  - Allows the user to measure the current draw of the XBee in any mode
  - Easy to use interface: Switch the current measure switch to the "ON" position and place a current meter probe across the current measure header
- LEDs
  - LED indicators for the following lines: UART DOUT, UART DIN, ON/#SLP/DIO9, Conn Status/DIO5, and RSSI/PWM0/DIO10
  - Allows the user to easily test the GPIOs
- Buttons
  - Buttons for the following lines: Reset and Comm/AD0/DIO0
  - Allows the user to easily reset and commission the XBee module
- Grove Connector
  - Grove connector connects to pins 19 and 7 on the XBee module
  - This allows for I2C, ADC, and DIO testing on the Grove.
- Breakout Connector
  - 40-pin external header that connects to power, ground, and each XBee pin
  - This allows the user to connect to any XBee pin easily to test the XBee with other peripherals
  - Daughter boards will be created that can plug into this, which will allow more testing of the XBee functions

PCB and Stencil

PCB

PCB1

30008722-03

COM1 COM2 

COM3 COM4 

COPCB1 
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XBee Socket
B

Title:

Variation:

Engineer:

Revision:

Sheet of

55001994-02

Eric Smith
Description: PCA, XBIB USB-C TH Base, Direct USB
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XBEE_PRI_UART_DOUT/DIO13

XBEE_PRI_UART_DTR/SLP_RQ/DIO8

XBEE_PRI_UART_DIN/DIO14

XBEE_SPI_MISO/SEC_UART_RXD/DIO12

XBEE_RESET

XBEE_RSSI/PWM0/DIO10

GND

XBEE_USB_P

XBEE_USB_N

(I2C_SDA/USB_D+/PWM1/DIO11)

(USB_D-)

XBEE_SPI_MOSI/SEC_UART_TXD/DIO4

XBEE_PRI_UART_CTS/DIO7

XBEE_ON/SLP/DIO9

XBEE_CONN_STATUS/DIO5

XBEE_VREF

XBEE_PRI_UART_RTS/DIO6

XBEE_SPI_SSEL/SEC_UART_CTS/AD3/DIO3

XBEE_SPI_CLK/SEC_UART_RTS/AD2/DIO2

XBEE_SPI_ATTN/I2C_SCL/AD1/DIO1

XBEE_COMM/AD0/DIO0

PRI_UART_DOUT/DIO13

PRI_UART_DIN/DIO14

PRI_UART_RTS/DIO6

PRI_UART_CTS/DIO7

PRI_UART_DTR/DIO8

SPI_MOSI/SEC_UART_TXD/DIO4

SPI_MISO/SEC_UART_RXD/DIO12

SPI_CLK/SEC_UART_RTS/AD2/DIO2

SPI_SSEL/SEC_UART_CTS/AD3/DIO3

SPI_ATTN/I2C_SCL/AD1/DIO1

I2C_SDA/PWM1/DIO11

PIN_8

RSSI/PWM0/DIO10

COMM/AD0/DIO0

CONN_STATUS/DIO5

ON/SLP/DIO9

RESET

VREF

XBEE_TO_BREAKOUT_CONNECTOR

XBEE_TO_BREAKOUT

XBEE_SPI_SSEL/SEC_UART_CTS/AD3/DIO3

XBEE_SPI_ATTN/I2C_SCL/AD1/DIO1

XBEE_PRI_UART_DOUT/DIO13

XBEE_PRI_UART_DIN/DIO14

XBEE_PRI_UART_CTS/DIO7

XBEE_PRI_UART_RTS/DIO6

XBEE_PRI_UART_DTR/SLP_RQ/DIO8

XBEE_SPI_MISO/SEC_UART_RXD/DIO12

XBEE_SPI_MOSI/SEC_UART_TXD/DIO4

XBEE_SPI_CLK/SEC_UART_RTS/AD2/DIO2

XBEE_PIN_8

XBEE_I2C_SDA/PWM1/DIO11

XBEE_RSSI/PWM0/DIO10

XBEE_COMM/AD0/DIO0

XBEE_CONN_STATUS/DIO5

XBEE_ON/SLP/DIO9

XBEE_RESET

XBEE_VREF

UART_TXD

UART_RXD

UART_RTS

UART_CTS

UART_DTR/SLP_RQ

XBEE_TO_FTDI

XBEE_TO_FTDI

RESET_BUTTON

COMM/AD0/DIO0_BUTTON

DOUT_LED

DIN_LED

ON/SLP/DIO9_LED

CONN_STATUS/DIO5_LED

RSSI/PWM0/DIO10_LED

I2C_SCL_SENSOR/GROVE

I2C_SDA_SENSOR/GROVE

XBEE_TO_TEST_PERIPHERALS

XBEE_TO_TEST_PERIPHERALS

XBEE_I2C_SDA/PWM1/DIO11

XBEE_SPI_ATTN/I2C_SCL/AD1/DIO1

XBEE_RESET

XBEE_COMM/AD0/DIO0

XBEE_PRI_UART_DIN/DIO14

XBEE_PRI_UART_DOUT/DIO13

XBEE_ON/SLP/DIO9

XBEE_CONN_STATUS/DIO5

XBEE_RSSI/PWM0/DIO10

XBEE_PRI_UART_DTR/SLP_RQ/DIO8

XBEE_PRI_UART_CTS/DIO7

XBEE_PRI_UART_DIN/DIO14

XBEE_PRI_UART_DOUT/DIO13

XBEE_PRI_UART_RTS/DIO6
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Direct USB Connection
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J3

10103592-0001LF

This is a Micro-B USB Connector that connects directly to the XBee.

XBEE_USB_P

XBEE_USB_N

GND

1
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4

SW1

SMT/219-2MST

XBEE_PIN_8

XBEE_I2C_SDA/PWM1/DIO11

10
K

R7 10
K

R8

VCC_XBEE

4.7K

R1

10K

R2

0R

R4 XBEE_RSSI/PWM0/DIO10

0R

R5

0R

R6

GND

C
A

D6
PESD0402-140

C
A

D7
PESD0402-140

Change population options here depending if a direct USB connection is desired

PIC101 
PIC102 COC1 PIC201 

PIC202 
COC2 PIC301 

PIC302 
COC3 PIC401 

PIC402 
COC4 PIC501 

PIC502 
COC5 

PIC601 
PIC602 

COC6 

PID60A 

PID60C COD6 

PID70A 

PID70C COD7 

PIJ101 

PIJ102 

PIJ103 

PIJ104 

PIJ105 

PIJ106 

PIJ107 

PIJ108 

PIJ109 

PIJ1010 

COJ1 

PIJ201 

PIJ202 

PIJ203 

PIJ204 

PIJ205 

PIJ206 

PIJ207 

PIJ208 

PIJ209 

PIJ2010 

COJ2 

PIJ301 

PIJ302 

PIJ303 

PIJ304 

PIJ305 

PIJ306 

PIJ307 

PIJ308 

PIJ309 

PIJ3010 

PIJ3011 

COJ3 

PIJ401 

PIJ402 

PIJ403 

PIJ404 

PIJ405 

PIJ406 

PIJ407 

PIJ408 

PIJ409 

PIJ4010 

COJ4 

PIJ501 

PIJ502 

PIJ503 

PIJ504 

PIJ505 

PIJ506 

PIJ507 

PIJ508 

PIJ509 

PIJ5010 

COJ5 

PIR101 PIR102 

COR1 
PIR201 PIR202 

COR2 

PIR301 

PIR302 

COR3 

PIR401 PIR402 

COR4 

PIR501 PIR502 

COR5 

PIR601 PIR602 

COR6 

PIR701 

PIR702 

COR7 
PIR801 

PIR802 

COR8 

PISW101 

PISW102 PISW103 

PISW104 

COSW1 

POXBEE0TO0BREAKOUT POXBEE0TO0BREAKOUT0COMM0AD00DIO0 POXBEE0TO0BREAKOUT0CONN0STATUS0DIO5 POXBEE0TO0BREAKOUT0I2C0SDA0PWM10DIO11 POXBEE0TO0BREAKOUT0ON0S\L\P\0DIO9 POXBEE0TO0BREAKOUT0PIN08 POXBEE0TO0BREAKOUT0PRI0UART0C\T\S\0DIO7 POXBEE0TO0BREAKOUT0PRI0UART0D\T\R\0DIO8 POXBEE0TO0BREAKOUT0PRI0UART0DIN0DIO14 POXBEE0TO0BREAKOUT0PRI0UART0DOUT0DIO13 POXBEE0TO0BREAKOUT0PRI0UART0R\T\S\0DIO6 POXBEE0TO0BREAKOUT0R\E\S\E\T\ POXBEE0TO0BREAKOUT0RSSI0PWM00DIO10 POXBEE0TO0BREAKOUT0SPI0A\T\T\N\0I2C0SCL0AD10DIO1 POXBEE0TO0BREAKOUT0SPI0CLK0SEC0UART0R\T\S\0AD20DIO2 POXBEE0TO0BREAKOUT0SPI0MISO0SEC0UART0RXD0DIO12 POXBEE0TO0BREAKOUT0SPI0MOSI0SEC0UART0TXD0DIO4 POXBEE0TO0BREAKOUT0SPI0S\S\E\L\0SEC0UART0C\T\S\0AD30DIO3 POXBEE0TO0BREAKOUT0VREF 

POXBEE0TO0FTDI POXBEE0TO0FTDI0UART0C\T\S\ POXBEE0TO0FTDI0UART0D\T\R\0SLP0RQ POXBEE0TO0FTDI0UART0R\T\S\ POXBEE0TO0FTDI0UART0RXD POXBEE0TO0FTDI0UART0TXD 

POXBEE0TO0TEST0PERIPHERALS POXBEE0TO0TEST0PERIPHERALS0COMM0AD00DIO00BUTTON POXBEE0TO0TEST0PERIPHERALS0CONN0STATUS0DIO50LED POXBEE0TO0TEST0PERIPHERALS0DIN0LED POXBEE0TO0TEST0PERIPHERALS0DOUT0LED POXBEE0TO0TEST0PERIPHERALS0I2C0SCL0SENSOR0GROVE POXBEE0TO0TEST0PERIPHERALS0I2C0SDA0SENSOR0GROVE POXBEE0TO0TEST0PERIPHERALS0ON0S\L\P\0DIO90LED POXBEE0TO0TEST0PERIPHERALS0R\E\S\E\T\0BUTTON POXBEE0TO0TEST0PERIPHERALS0RSSI0PWM00DIO100LED 
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Breakout Connector
B

Title:

Variation:

Engineer:

Revision:

Sheet of

55001994-02

Eric Smith
Description: PCA, XBIB USB-C TH Base, Direct USB

The Breakout Connector is connected to every pin on the XBee module and allows the user to test the pins on separate boards.

The VCC_XBEE lines should only be used to power the XBee. It is not meant to source power. SW? should be switched to External Power/Current Measure setting.

The VCC_MAIN_3V3 can be used to source power.

Breakout Connector

PRI_UART_DOUT/DIO13

PRI_UART_DIN/DIO14

PRI_UART_RTS/DIO6

PRI_UART_CTS/DIO7

PRI_UART_DTR/DIO8

SPI_MOSI/SEC_UART_TXD/DIO4

SPI_MISO/SEC_UART_RXD/DIO12

SPI_CLK/SEC_UART_RTS/AD2/DIO2

SPI_SSEL/SEC_UART_CTS/AD3/DIO3

SPI_ATTN/I2C_SCL/AD1/DIO1

I2C_SDA/PWM1/DIO11

PIN_8

RSSI/PWM0/DIO10

COMM/AD0/DIO0

CONN_STATUS/DIO5

ON/SLP/DIO9

RESET

VREF

XBEE_TO_BREAKOUT_CONNECTOR

XBEE_TO_BREAKOUT

XBEE_PRI_UART_DOUT/DIO13

XBEE_PRI_UART_DIN/DIO14

XBEE_PRI_UART_RTS/DIO6

XBEE_PRI_UART_CTS/DIO7

XBEE_PRI_UART_DTR/SLP_RQ/DIO8

XBEE_SPI_MOSI/SEC_UART_TXD/DIO4

XBEE_SPI_MISO/SEC_UART_RXD/DIO12

XBEE_SPI_CLK/SEC_UART_RTS/AD2/DIO2

XBEE_SPI_SSEL/SEC_UART_CTS/AD3/DIO3

XBEE_SPI_ATTN/I2C_SCL/AD1/DIO1

XBEE_I2C_SDA/PWM1/DIO11

XBEE_PIN_8

XBEE_USB_BUS/RSSI/PWM0/DIO10

XBEE_COMM/AD0/DIO0

XBEE_CONN_STATUS/DIO5

XBEE_ON/SLP/DIO9

XBEE_RESET

XBEE_VREF

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

27 28

29 30

31 32

33 34

35 36

37 38

39 40

P1

TSW-102-08-G-S-RA

GND

GND

GND

GND

GND

GND

GND

VCC_MAIN_3V3

VCC_MAIN_3V3

VCC_MAIN_3V3

XBEE_SPI_CLK/SEC_UART_RTS/AD2/DIO2

XBEE_PRI_UART_DIN/DIO14

XBEE_PRI_UART_RTS/DIO6

XBEE_PRI_UART_DTR/SLP_RQ/DIO8

XBEE_SPI_MOSI/SEC_UART_TXD/DIO4

XBEE_SPI_ATTN/I2C_SCL/AD1/DIO1

XBEE_PRI_UART_DOUT/DIO13

XBEE_PRI_UART_CTS/DIO7

XBEE_RESET

XBEE_SPI_MISO/SEC_UART_RXD/DIO12

XBEE_SPI_SSEL/SEC_UART_CTS/AD3/DIO3

XBEE_SPI_ATTN/I2C_SCL/AD1/DIO1

XBEE_USB_BUS/RSSI/PWM0/DIO10

XBEE_PIN_8

XBEE_I2C_SDA/PWM1/DIO11

XBEE_COMM/AD0/DIO0

XBEE_SPI_SSEL/SEC_UART_CTS/AD3/DIO3

XBEE_CONN_STATUS/DIO5

XBEE_SPI_MISO/SEC_UART_RXD/DIO12

XBEE_SPI_CLK/SEC_UART_RTS/AD2/DIO2

XBEE_SPI_MOSI/SEC_UART_TXD/DIO4

XBEE_ON/SLP/DIO9

XBEE_VREF

VCC_MAIN_3V3

VCC_USB_5V VCC_USB_5V

VCC_USB_5V VCC_USB_5V

GND

PIP101 PIP102 

PIP103 PIP104 

PIP105 PIP106 

PIP107 PIP108 

PIP109 PIP1010 

PIP1011 PIP1012 

PIP1013 PIP1014 

PIP1015 PIP1016 

PIP1017 PIP1018 

PIP1019 PIP1020 

PIP1021 PIP1022 

PIP1023 PIP1024 

PIP1025 PIP1026 

PIP1027 PIP1028 

PIP1029 PIP1030 

PIP1031 PIP1032 

PIP1033 PIP1034 

PIP1035 PIP1036 

PIP1037 PIP1038 

PIP1039 PIP1040 

COP1 

PIP101 PIP102 

PIP106 

PIP1013 

PIP1022 

PIP1025 

PIP1039 PIP1040 

PIP1020 

PIP105 

PIP1014 

PIP1021 

PIP1026 

PIP103 PIP104 

PIP1037 PIP1038 

PIP1029 
NLXBEE0COMM0AD00DIO0 

POXBEE0TO0BREAKOUT 

PIP1033 
NLXBEE0CONN0STATUS0DIO5 

POXBEE0TO0BREAKOUT 

PIP1024 
NLXBEE0I2C0SDA0PWM10DIO11 

POXBEE0TO0BREAKOUT 

PIP1034 
NLXBEE0ON0S\L\P\0DIO9 

POXBEE0TO0BREAKOUT 

PIP1027 
NLXBEE0PIN08 

POXBEE0TO0BREAKOUT PIP1010 
NLXBEE0PRI0UART0C\T\S\0DIO7 POXBEE0TO0BREAKOUT 

PIP1011 
NLXBEE0PRI0UART0D\T\R\0SLP0RQ0DIO8 

POXBEE0TO0BREAKOUT 

PIP107 
NLXBEE0PRI0UART0DIN0DIO14 

POXBEE0TO0BREAKOUT 

PIP108 
NLXBEE0PRI0UART0DOUT0DIO13 

POXBEE0TO0BREAKOUT PIP109 
NLXBEE0PRI0UART0R\T\S\0DIO6 POXBEE0TO0BREAKOUT 

PIP1012 
NLXBEE0R\E\S\E\T\ 

POXBEE0TO0BREAKOUT 

PIP1019 

PIP1023 

NLXBEE0SPI0A\T\T\N\0I2C0SCL0AD10DIO1 

POXBEE0TO0BREAKOUT 

PIP1017 

PIP1030 

NLXBEE0SPI0CLK0SEC0UART0R\T\S\0AD20DIO2 

POXBEE0TO0BREAKOUT 

PIP1016 

PIP1036 

NLXBEE0SPI0MISO0SEC0UART0RXD0DIO12 

POXBEE0TO0BREAKOUT 

PIP1015 

PIP1032 

NLXBEE0SPI0MOSI0SEC0UART0TXD0DIO4 

POXBEE0TO0BREAKOUT 

PIP1018 

PIP1031 
NLXBEE0SPI0S\S\E\L\0SEC0UART0C\T\S\0AD30DIO3 

POXBEE0TO0BREAKOUT 

PIP1035 
NLXBEE0USB0BUS0RSSI0PWM00DIO10 

POXBEE0TO0BREAKOUT 

PIP1028 
NLXBEE0VREF 

POXBEE0TO0BREAKOUT POXBEE0TO0BREAKOUT POXBEE0TO0BREAKOUT0COMM0AD00DIO0 POXBEE0TO0BREAKOUT0CONN0STATUS0DIO5 POXBEE0TO0BREAKOUT0I2C0SDA0PWM10DIO11 POXBEE0TO0BREAKOUT0ON0S\L\P\0DIO9 POXBEE0TO0BREAKOUT0PIN08 POXBEE0TO0BREAKOUT0PRI0UART0C\T\S\0DIO7 POXBEE0TO0BREAKOUT0PRI0UART0D\T\R\0DIO8 POXBEE0TO0BREAKOUT0PRI0UART0DIN0DIO14 POXBEE0TO0BREAKOUT0PRI0UART0DOUT0DIO13 POXBEE0TO0BREAKOUT0PRI0UART0R\T\S\0DIO6 POXBEE0TO0BREAKOUT0R\E\S\E\T\ POXBEE0TO0BREAKOUT0RSSI0PWM00DIO10 POXBEE0TO0BREAKOUT0SPI0A\T\T\N\0I2C0SCL0AD10DIO1 POXBEE0TO0BREAKOUT0SPI0CLK0SEC0UART0R\T\S\0AD20DIO2 POXBEE0TO0BREAKOUT0SPI0MISO0SEC0UART0RXD0DIO12 POXBEE0TO0BREAKOUT0SPI0MOSI0SEC0UART0TXD0DIO4 POXBEE0TO0BREAKOUT0SPI0S\S\E\L\0SEC0UART0C\T\S\0AD30DIO3 POXBEE0TO0BREAKOUT0VREF 
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USB and FTDI
B

Title:

Variation:

Engineer:

Revision:

Sheet of

55001994-02

Eric Smith
Description: PCA, XBIB USB-C TH Base, Direct USB

USB Type C Connector

GND

USB_N

USB_NUSB_P

USB_P

GND

VBUS_USB_5V

VBUS_USB_5V
5.1K

R10

5.1K

R13

UART_TXD

UART_RXD

UART_RTS

UART_CTS

UART_DTR/SLP_RQ

XBEE_TO_FTDI

XBEE_TO_FTDI

'RTS

TXD

RXD

'RI

CBUS0

CBUS2

'DTR

'DCD

NC

NC

'CTS

'DSR

CBUS4

CBUS3

CBUS1

OSCI

OSCO

'RESET

USBDM

USBDP

TEST

27

28

26

19

15

16

8

24

1

5

3

11

2

9

10

6

23

22

13

14

12

U1A

FT232RL

FT232R FTDI Chip (USB to UART)

1
2

D1
USB0001DP

1
2

D2
USB0001DP

GND

GND4.
7K R9

10K

R11
GND

VCC_USB_5V

USB_P

USB_N

FTDI_UART_DTR/SLP_RQ

FTDI_UART_CTS

FTDI_UART_RTS

FTDI_UART_RXD

FTDI_UART_TXD

FTDI Dip Switch
This dip switch allows the user to disconnect any of the primary UART lines from the FTDI chip if external testing needs to be done on these lines.

1

2

3

4

5 6

7

8

9

10

SW2

219-5MST

FTDI_UART_DTR/SLP_RQ

FTDI_UART_CTS

FTDI_UART_RTS

TP1

TP2

TP3

TP4

TP5

FTDI_UART_RXD

FTDI_UART_TXD

10
0K

R12

VCC_MAIN_3V3

GNDA1

TXT1+A2

TX1-A3

VBUSA4

CC1A5

D+A6

D-A7

SUB1A8

VBUSA9

RX2-A10

RX2+A11

GNDA12

GND B12

RX1+ B11

RX1- B10

VBUS B9

SUB2 B8

D- B7

D+ B6

CC2 B5

VBUS B4

TX2- B3

TX2+ B2

GND B1

SHIELD1

SHIELD2

SHIELD3

SHIELD4

2012670005

P2

VBUS_USB_5V

GND

GND

GND

GND

GND

VBUS_USB_5V

PID101 

PID102 COD1 

PID201 

PID202 COD2 

PIP201 

PIP202 

PIP203 

PIP204 

PIP20A1 

PIP20A2 

PIP20A3 

PIP20A4 

PIP20A5 

PIP20A6 

PIP20A7 

PIP20A8 

PIP20A9 

PIP20A10 

PIP20A11 

PIP20A12 PIP20B1 

PIP20B2 

PIP20B3 
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