
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Board Function Page

Title Page 1

2

3

4

5

Top Level Hierarchy

User Interface

Radio Module Interface

Voltage Regulators

Isolation & Level Shifting

Debug Multiplexer

Advanced Energy Monitor

6

7

8

Rev. Description

Revision HistoryWireless STK Mainboard

Initial prodcution version.A00

Minor updates for pre-production
version.

A01

Size

Designed:

Revision

Sheet

of

Approved:

Sheet Created Date Sheet Modified Date

Document number

Schematic Title

Design Created Date:

BOM Doc No:

Page Title

A01BRD4001A

Wednesday, December 12, 2018 1 8

A3

DDB JNO

Wireless Starter Kit Mainboard

Saturday, March 21, 2009Wednesday, December 03, 2008

Wireless STK

Title Page

Size

Designed:

Revision

Sheet

of

Approved:

Sheet Created Date Sheet Modified Date

Document number

Schematic Title

Design Created Date:

BOM Doc No:

Page Title

A01BRD4001A

Wednesday, December 12, 2018 1 8

A3

DDB JNO

Wireless Starter Kit Mainboard

Saturday, March 21, 2009Wednesday, December 03, 2008

Wireless STK

Title Page

Size

Designed:

Revision

Sheet

of

Approved:

Sheet Created Date Sheet Modified Date

Document number

Schematic Title

Design Created Date:

BOM Doc No:

Page Title

A01BRD4001A

Wednesday, December 12, 2018 1 8

A3

DDB JNO

Wireless Starter Kit Mainboard

Saturday, March 21, 2009Wednesday, December 03, 2008

Wireless STK

Title Page

PCB1

PCB4001

COPYRIGHT SILICON LABORATORIES INC. 2020      CONFIDENTIAL - SUBJECT TO TERMS OF USE

LEGAL NOTICE:
SILICON LABORATORIES INC. (“SILICON LABS”) AND/OR ITS LICENSORS DO NOT WARRANT THE ACCURACY
OR COMPLETENESS OF THIS SCHEMATIC OR ANY INFORMATION CONTAINED WITHIN THIS SCHEMATIC.  
IT IS PROVIDED “AS-IS” FOR REFERENCE ONLY. SILICON LABS DOES NOT WARRANT THAT THIS DESIGN
WILL MEET THE SPECIFICATIONS,  BE SUITABLE FOR YOUR APPLICATION OR FIT FOR ANY PARTICULAR
PURPOSE, OR WILL OPERATE IN YOUR IMPLEMENTATION. SILICON LABS AND ITS LICENSORS DO NOT 
WWARRANT THAT THE DESIGN IMPLIED IN THIS SCHEMATIC IS PRODUCTION-WORTHY. YOU SHOULD 
COMPLETELY VALIDATE AND TEST YOUR DESIGN IMPLEMENTATION TO CONFIRM SYSTEM FUNCTIONALITY 
FOR YOUR APPLICATION.



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Size

Designed:

Revision

Sheet

of

Approved:

Sheet Created Date Sheet Modified Date

Document number

Schematic Title

Design Created Date:

BOM Doc No:

Page Title

A01BRD4001A

Thursday, December 13, 2018 2 8

A3

DDB JNO

Wireless Starter Kit Mainboard

Wednesday, June 19, 2013Wednesday, December 03, 2008

Wireless STK

Top Level Hierarchy

Size

Designed:

Revision

Sheet

of

Approved:

Sheet Created Date Sheet Modified Date

Document number

Schematic Title

Design Created Date:

BOM Doc No:

Page Title

A01BRD4001A

Thursday, December 13, 2018 2 8

A3

DDB JNO

Wireless Starter Kit Mainboard

Wednesday, June 19, 2013Wednesday, December 03, 2008

Wireless STK

Top Level Hierarchy

Size

Designed:

Revision

Sheet

of

Approved:

Sheet Created Date Sheet Modified Date

Document number

Schematic Title

Design Created Date:

BOM Doc No:

Page Title

A01BRD4001A

Thursday, December 13, 2018 2 8

A3

DDB JNO

Wireless Starter Kit Mainboard

Wednesday, June 19, 2013Wednesday, December 03, 2008

Wireless STK

Top Level Hierarchy

Virtual COM Port

Packet Trace Interfaces

Board ID & User Interface

Board Controller Status

MISC

Wireless Starter Kit Misc.

UIF_PB0BC_UIF_PB0
BC_UIF_PB1
BC_UIF_PB_CON

BC_I2C_SDA
BC_I2C_SCL

UIF_PB1

BC_I2C_EN

LED_STATUS_R

LED_JLINK

LED_STATUS_G
LED_DEBUG_OUT

BOARD_ID_SCL
BOARD_ID_SDA

VCOM_ENABLEBC_VCOM_DIR[3..0]

VCOM[0..3]BC_VCOM[0..3]

BC_EXT_HEADER_ENABLE

BC_PTI0_ENABLE

BC_PTI1[0..2]

BC_PTI0[0..2] PTI0[0..2]

PTI1[0..2]

BC_PTI1_ENABLE

RADIO

Radio & User Interface

AEM_VMCU

BOARD_ID_SCL
BOARD_ID_SDA

VCOM_ENABLE

BC_DISP[0..5]

DEBUG[0..9]

VCOM[0..3]

UIF_PB0
UIF_PB1

PTI0[0..2]

PTI1[0..2]

AEM

AEM

AEM_VMCU

AEM_CTRL[0..4]

AEM_SENSE[0..3]

Debug Interface

DBG

DEBUG[0..9]DBG_CTRL[0..17]

BC

BOARD CONTROLLER

BC_I2C_SCL
BC_I2C_SDA

LED_JLINK
LED_DEBUG_OUT

VCOM_DIR[3..0]

I2C_ENABLE

VCOM[0..3]

DISP[0..5]

LED_STATUS_R
LED_STATUS_G

BC_EXT_HEADER_ENABLE

BC_UIF_PB_CONNECT

BC_UIF_PB0
BC_UIF_PB1

AEM_SENSE[0..3]

AEM_CTRL[0..4]

DEBUG[0..17]

PTI0_ENABLE

PTI0[0..2]

PTI1_ENABLE

PTI1[0..2]

AEM_VMCU

BC_PTI0_ENABLE

BC_PTI1_ENABLE

RADIO_DBG{DEBUG_IF:10}

RADIO_VCOM{VCOM:4}

BC_DISP[0..5]

RADIO_VCOM_ENABLEBC_VCOM_DIR[3..0]

BC_VCOM[0..3]

BC_UIF_PB_CON

BC_I2C_EN

BC_UIF_PB0

BC_I2C_SDA
BC_I2C_SCL

BC_UIF_PB1

LED_DEBUG_OUT
LED_JLINK

UIF_PB1
UIF_PB0

BOARD_ID_SDA
BOARD_ID_SCL

RADIO_PTI0{PACKET_TRACE_IF:3}

RADIO_PTI1{PACKET_TRACE_IF:3}

LED_STATUS_R
LED_STATUS_G

BC_PTI0{PACKET_TRACE_IF:3}

BC_PTI1{PACKET_TRACE_IF:3}

BC_EXT_HEADER_ENABLE

AEM_CTRL[0..4]

AEM_SENSE[0..3]

DEBUG_CTRL[0..17]

COPYRIGHT SILICON LABORATORIES INC. 2020      CONFIDENTIAL - SUBJECT TO TERMS OF USE



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

EXP port
Breakout Connections

2

1

20

4
6

10
8

12
14
16
18

3
5

9
7

11
13
15
17

EXP-Header Functionality

Reserved for EXP Board ID
Reserved for EXP Board ID19

GND

VMCU

5V
3V3

SPI_MOSI
SPI_MISO
SPI_SCLK
SPI_#CS
UART_TX
UART_RX
I2C_SDA

I2C_SCL

ADC

ADC
DAC
DAC
ACMP
ACMP
ACMP
ACMP

ADC
ADC
ADC
ADC
ADC
ADC

User pushbuttons

User LEDs

Display Power Switch

Memory LCD-TFT Display & Multiplexer

Connected VDISP

1

0

RADIO

BC

VMCU

BC_DISP_PWR_EN

BC_DISP_AVAILABLE

3V3

GND

DISP_ENABLE

UIF_PB0
UIF_PB1

BOARD_ID_SCL
BOARD_ID_SDA

BC_DISP[0..5]

BC_DISP[0..5]
BC_DISP[0..5]

3V3VMCU

GND

5V

GND

GND

VMCU

GND GND

GNDGND

GND GND GND GND

VMCU

VRF 3V3

5V

GND

VDISP

GNDGND

GND

GND

VDISP

GNDGND

V_SW V_SW

GNDGND

VMCU

3V3

GND

GND

VDISP

VMCU

EXP_HEADER[16..3]

UIF_BUTTON0
UIF_BUTTON1

RADIO_P[45..0]

UIF_LED0

UIF_LED1

DISP_SI
DISP_SCS

DISP_SCLK

DISP_EXTCOMIN

DISP_ENABLE

DISP_ENABLE

Size

Designed:

Revision

Sheet

of

Approved:

Sheet Created Date Sheet Modified Date

Document number

Schematic Title

Design Created Date:

BOM Doc No:

Page Title

A01BRD4001A

Tuesday, December 11, 2018 3 8

A3

DDB JNO

Wireless Starter Kit Mainboard

Wednesday, August 28, 2013Wednesday, December 03, 2008

Radio & User Interface

User Interface

Size

Designed:

Revision

Sheet

of

Approved:

Sheet Created Date Sheet Modified Date

Document number

Schematic Title

Design Created Date:

BOM Doc No:

Page Title

A01BRD4001A

Tuesday, December 11, 2018 3 8

A3

DDB JNO

Wireless Starter Kit Mainboard

Wednesday, August 28, 2013Wednesday, December 03, 2008

Radio & User Interface

User Interface

Size

Designed:

Revision

Sheet

of

Approved:

Sheet Created Date Sheet Modified Date

Document number

Schematic Title

Design Created Date:

BOM Doc No:

Page Title

A01BRD4001A

Tuesday, December 11, 2018 3 8

A3

DDB JNO

Wireless Starter Kit Mainboard

Wednesday, August 28, 2013Wednesday, December 03, 2008

Radio & User Interface

User Interface

R107 3K

R105
10M

M4

25x4mm

C104

100N

T
P

1
5
1

C102

100N

SW100

1

3

2

4

U101A

TS3A24159

NC1
A1

NO1
D1 COM1

C1

IN1
B1

R112
0R

M5

25x4mm

R101
1M

T
P

1
5
0

R103
100R

R113
100K

C100

1N

R100
100R

R110
0R
NM

U100A

TS3A44159

COM1
12

COM2
16

IN1-2
14

NC1
13

NO1
11

NC2
1

NO2
15

NC4
9

NO4
7 NO3
3

NC3
5

COM3
4

COM4
8

IN3-4
6

J102
NM1 2

4

8
6

10

3
5

9
7

12
13 14
11

15 16
17 18
19 20
21 22
23 24
25 26

2827
29 30
31 32

R102
1M

SW101

1

3

2

4

P101

XF2L-1025-1A_MEMLCD

SCLK
10

SI
9

SCS
8

EXTCOMIN
7

DISP
6

VDDA
5

VDD
4

EXTMODE
3

VSS
2

VSSA
1

R104
0R

U100B

TS3A44159

V+
10

GND
2

R108 3K

LED100

YELLOW

2
1

T
P

1
5
2

C105

100N

R109
100K

J101
NM1 2

4

8
6

10

3
5

9
7

12
13 14
11

15 16
17 18
19 20
21 22
23 24
25 26

2827
29 30
31 32

T
P

1
5
3

LED101

YELLOW

2
1

C103

100N

C101

1N

U101B

TS3A24159

NC2
A3

NO2
D3

IN2
B3

COM2
C3

DISP1

LS013B7DH03

P100

HEADER_2X10_2.54MM_HOR_SMD

1 2
4

8
6

10

3
5

9
7

12
13 14
11

15 16
17
19

18
20

U101C

TS3A24159

GND
A2

V+
D2

EXP_HEADER3 EXP_HEADER4
EXP_HEADER6EXP_HEADER5
EXP_HEADER8EXP_HEADER7
EXP_HEADER10EXP_HEADER9
EXP_HEADER12EXP_HEADER11
EXP_HEADER14EXP_HEADER13
EXP_HEADER16EXP_HEADER15

RADIO_P0
RADIO_P2
RADIO_P4
RADIO_P6
RADIO_P8
RADIO_P10
RADIO_P12
RADIO_P14
RADIO_P16
RADIO_P18

RADIO_P1
RADIO_P3
RADIO_P5
RADIO_P7
RADIO_P9

RADIO_P26
RADIO_P28
RADIO_P30

RADIO_P27
RADIO_P29
RADIO_P31

RADIO_P20
RADIO_P22

RADIO_P24 RADIO_P25

BC_DISP.SCLK
BC_DISP.MOSI
BC_DISP.CS
BC_DISP.COM

BC_DISP.PWR_EN
BC_DISP.AVAILABLE

RADIO_P11
RADIO_P13
RADIO_P15

RADIO_P21
RADIO_P23

RADIO_P17
RADIO_P19

RADIO_P40

RADIO_P44

RADIO_P32
RADIO_P34
RADIO_P36
RADIO_P38

RADIO_P42

RADIO_P33
RADIO_P35
RADIO_P37
RADIO_P39

RADIO_P43
RADIO_P41

RADIO_P45

COPYRIGHT SILICON LABORATORIES INC. 2020      CONFIDENTIAL - SUBJECT TO TERMS OF USE



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Dedicated functions on RF Board
Connectors

Functions shared with breakout pins
on RF Board Connectors

Radio Reset

Radio Power Switch

Target Supply EXP Header 5V

1

2

Output from AEM

Target USB_VREG

J-Link 5V_DBG

Target USB_VBUS

Switch Pos.

3 Coin Cell Battery (J-Link 5V_DBG)

Radio Board Connectors

Relative Humidity & Temperature Sensor

Isolation

AEM_VMCU

BOARD_ID_SCL
BOARD_ID_SDA

DEBUG[0..9]

VCOM[0..3]

DEBUG[0..9]

PTI1[0..2]

VCOM_ENABLE

PTI0[0..2]

VMCU

GND

GND GND

GND

VMCU VRF
3V35V

GND

VRF

GND GND GND

GND

GND

USB_VREGUSB_VBUS

USB_VREG5V_DBG5VUSB_VBUS

VSENSOR

GND

VSENSOR

GND

VMCU

V_SW

GND GND

GND

RADIO_P[45..0]

DISP_ENABLE
DISP_SCLK
DISP_SI
DISP_SCS
DISP_EXTCOMIN

UIF_LED0
UIF_LED1

UIF_BUTTON1
UIF_BUTTON0

RADIO_F[21..0]

EXP_HEADER[16..3]RADIO_P[45..0]

RADIO_F[21..0]

SENSOR_ENABLE

SENSOR_I2C_SCL
SENSOR_I2C_SDA

SENSOR_ENABLE

SENSOR_I2C_SCL
SENSOR_I2C_SDA

Size

Designed:

Revision

Sheet

of

Approved:

Sheet Created Date Sheet Modified Date

Document number

Schematic Title

Design Created Date:

BOM Doc No:

Page Title

A01BRD4001A

Wednesday, December 12, 2018 4 8

A3

DDB JNO

Wireless Starter Kit Mainboard

Wednesday, August 28, 2013Wednesday, December 03, 2008

Radio & User Interface

Radio Module Interface

Size

Designed:

Revision

Sheet

of

Approved:

Sheet Created Date Sheet Modified Date

Document number

Schematic Title

Design Created Date:

BOM Doc No:

Page Title

A01BRD4001A

Wednesday, December 12, 2018 4 8

A3

DDB JNO

Wireless Starter Kit Mainboard

Wednesday, August 28, 2013Wednesday, December 03, 2008

Radio & User Interface

Radio Module Interface

Size

Designed:

Revision

Sheet

of

Approved:

Sheet Created Date Sheet Modified Date

Document number

Schematic Title

Design Created Date:

BOM Doc No:

Page Title

A01BRD4001A

Wednesday, December 12, 2018 4 8

A3

DDB JNO

Wireless Starter Kit Mainboard

Wednesday, August 28, 2013Wednesday, December 03, 2008

Radio & User Interface

Radio Module Interface

SW700

SW_DP3T

1
2

3
4

5
6

7
8

C106

100N

R201

1R

R111

100R

U103A TS3A4751

COM1
2

COM2
4

NO2
3

COM3
9

NO3
8

COM4
10

NO4
11

NO1
1

IN1
13

IN2
5

IN3
6

IN4
12

TP709

TPJ703

C200

100U
NM

U103B

TS3A4751

V+
14

GND
7

Q703
NTS2101PT1G

1

23

R115
4K7

C201

100U
NM

P200

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

ST1
NM

1
2

R114
4K7

R792
1K

P201

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

TP704

C706

100N

R200

0R

R118
10M

C202

100U
NM

C107

100N

R119
0R

U102

Si7021-A10-GM1

SCL
6

SDA
1

GND
2

VDD
5

DNC
3

DNC
4

SW102

1

3

2

4

+

P700
COIN_CELL

1
2

RADIO_P0 RADIO_P1
RADIO_P2
RADIO_P4
RADIO_P6
RADIO_P8
RADIO_P10
RADIO_P12
RADIO_P14
RADIO_P16
RADIO_P18
RADIO_P20
RADIO_P22

RADIO_P3
RADIO_P5
RADIO_P7
RADIO_P9
RADIO_P11
RADIO_P13
RADIO_P15
RADIO_P17
RADIO_P19
RADIO_P21
RADIO_P23

PTI0.SYNCRADIO_F19

PTI0.DATARADIO_F20

RADIO_F10

DEBUG.TMS_SWDIO_C2DRADIO_F0
DEBUG.TCK_SWCLK_C2CKRADIO_F1
DEBUG.TDO_SWORADIO_F2
DEBUG.TDI_C2DPSRADIO_F3
DEBUG.RESET_C2CKPSRADIO_F4

RADIO_F11

RADIO_F5

VCOM.TX_MOSIRADIO_F6
VCOM.RX_MISORADIO_F7
VCOM.#CTS_SCLKRADIO_F8
VCOM.#RTS_#CSRADIO_F9

RADIO_F12
RADIO_F13

RADIO_F14
RADIO_F15
RADIO_F16
RADIO_F17
RADIO_F18

DEBUG.TRACED1RADIO_P43

DEBUG.TRACED2RADIO_P44

DEBUG.TRACED3RADIO_P45

PTI1.SYNCRADIO_P38

PTI1.DATARADIO_P39

PTI1.CLKRADIO_P40

DEBUG.TRACED0RADIO_P42
DEBUG.TRACECLKRADIO_P41

PTI0.CLKRADIO_F21

EXP_HEADER3RADIO_P0
EXP_HEADER4RADIO_P1
EXP_HEADER5RADIO_P2
EXP_HEADER6RADIO_P3
EXP_HEADER7RADIO_P4
EXP_HEADER8RADIO_P5
EXP_HEADER9RADIO_P6
EXP_HEADER10RADIO_P7
EXP_HEADER11RADIO_P8
EXP_HEADER12RADIO_P9
EXP_HEADER13RADIO_P10
EXP_HEADER14RADIO_P11
EXP_HEADER15RADIO_P12
EXP_HEADER16RADIO_P13

DEBUG.RESET_C2CKPS

RADIO_F14 RADIO_F15
RADIO_F16
RADIO_F18
RADIO_F20

RADIO_F17
RADIO_F19
RADIO_F21

RADIO_F12 RADIO_F13
RADIO_P24
RADIO_P26

RADIO_P25
RADIO_P27
RADIO_P29RADIO_P28
RADIO_P31
RADIO_P33
RADIO_P35

RADIO_P30
RADIO_P32
RADIO_P34

RADIO_P37
RADIO_P39

RADIO_P36
RADIO_P38
RADIO_P40 RADIO_P41

RADIO_P45
RADIO_P42 RADIO_P43
RADIO_P44
RADIO_F0
RADIO_F2
RADIO_F4
RADIO_F6
RADIO_F8
RADIO_F10

RADIO_F1
RADIO_F3
RADIO_F5
RADIO_F7
RADIO_F9
RADIO_F11

RADIO_P37

EXP_HEADER16
EXP_HEADER15

COPYRIGHT SILICON LABORATORIES INC. 2020      CONFIDENTIAL - SUBJECT TO TERMS OF USE



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

3V3 Regulator

VMCU Voltage Mirror

Power Supply for Analog Switches

J-Link USB Cable

Connected

Disconnected

PMOS State

Off

ON

NMOS State

OFF

ON

V_SW

3.6V

VMCU

VMCU_SENSE

VMCU

Isolated

Analog switches used for isolation are powered by 3V6_SW when the
USB cable is connected, otherwise by VMCU.

Isolation Voltage Buffering

Debug out J-LinkStatus
Indicators:

I2C & Push Button <-> Board Controller Isolation

LED_STATUS_R

LED_DEBUG_OUT

LED_STATUS_G

LED_JLINK

UIF_PB0
UIF_PB1

BC_UIF_PB0
BC_UIF_PB1

BC_UIF_PB_CON

BC_I2C_SDA
BC_I2C_SCL

BOARD_ID_SDA
BOARD_ID_SCL

BC_I2C_EN

5V_DBG

GND

GNDGND GND

GND

3V3

GND

GND

GND

VMCU_BUF

GND

GND

GND

VMCU V_SW

3V3

VMCU

5V_DBG

GND

VMCU V_SW

3V6_SW

3V6_SW

3V6_SW

GND

GNDGNDGND

VMCU_SENSE

3V3
3V33V3

GND GND

V_SW

GNDGND

3V3 3V3

5V_DBG

5V_DBG

EXT_ID_SDA
EXT_ID_SCL

Size

Designed:

Revision

Sheet

of

Approved:

Sheet Created Date Sheet Modified Date

Document number

Schematic Title

Design Created Date:

BOM Doc No:

Page Title

A01BRD4001A

Wednesday, December 12, 2018 5 8

A3

DDB JNO

Wireless Starter Kit Mainboard

Tuesday, June 18, 2013Wednesday, June 12, 2013

Starter Kit Common

Voltage Regulators

Size

Designed:

Revision

Sheet

of

Approved:

Sheet Created Date Sheet Modified Date

Document number

Schematic Title

Design Created Date:

BOM Doc No:

Page Title

A01BRD4001A

Wednesday, December 12, 2018 5 8

A3

DDB JNO

Wireless Starter Kit Mainboard

Tuesday, June 18, 2013Wednesday, June 12, 2013

Starter Kit Common

Voltage Regulators

Size

Designed:

Revision

Sheet

of

Approved:

Sheet Created Date Sheet Modified Date

Document number

Schematic Title

Design Created Date:

BOM Doc No:

Page Title

A01BRD4001A

Wednesday, December 12, 2018 5 8

A3

DDB JNO

Wireless Starter Kit Mainboard

Tuesday, June 18, 2013Wednesday, June 12, 2013

Starter Kit Common

Voltage Regulators

R919
1K

R650
100K

R681
100K

C602
33N

M2
LED901

BLUE

2
1

C720

10U

Q700B
BSS84

3

5

4

C725

10U

U603

TLV70536

IN
B2

EN
A2

OUT
B1

GND
A1

R903
2K

U650B

TS3A4751

V+
14

GND
7

Q702

BC846BWT1G

1

2
3

R782 10K

TPJ653

C721

100N

LED900

YELLOW

2
1

U600

LP3982ILD-ADJ

IN
2

OUT1
1

GND
3

OUT2
4

FAULT
8

CC
6

SHDN
7 SET

5

GND_HEAT
9

M1

C607

10U

R602
110K

C610

1N

TPJ652

C609

1U

R920
1K

R601
180K

Q700A
BSS84

6

2

1

R900
3K

R772

1K

Q701A
DMN5L06DWK

2

6 1

R623
10K

TPJ651

R781

33R

TPJ600

U706B

MCP6001T

VDD
5

GND
2

R779 0R

C650

10N

TPJ650

R622
47R

U650A

TS3A4751

COM1
2

COM2
4

NO2
3

COM3
9

NO3
8

COM4
10

NO4
11

NO1
1

IN1
13

IN2
5

IN3
6

IN4
12

M3

R774
4K7

R651
100K

C601

10U

R G LED904

LED_G_R

1
3

2
4

TPJ608

C608

1U

R627

0R NM

-

+

U706A

MCP6001T

4

3

1

R652
100K

Q701B
DMN5L06DWK

5

3 4

C600

100N

R621

0R NM

L780
CBF102WB

1 2

R600
10K

5V_SW

5V_SW

COPYRIGHT SILICON LABORATORIES INC. 2020      CONFIDENTIAL - SUBJECT TO TERMS OF USE



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

To RADIO MODULE

EXTERNAL BOARD

BC_PTI0_ENABLE

PTI0[0..2]

PTI1[0..2]

BC_PTI0[0..2]

BC_PTI1[0..2]

BC_VCOM[0..3]VCOM[0..3]

VCOM_ENABLE

BC_VCOM_DIR[3..0]

BC_EXT_HEADER_ENABLE

BC_PTI1_ENABLE

GND

GND

VMCU_BUF

GND

GND

3V3

GNDGND

V_SW

GNDGND

V_SW

GND

3V3

GND

VMCU_BUF

GND

GND

3V3

GND

VMCU_BUF

GNDGND

3V3

GND

VMCU_BUF

GND

GND

3V3

GND

VMCU_BUF

GND

GND

GND GND

V_SW

GND

GND

GND

GND

VMCU_EXT3V3

GND

5V_DBG

GNDGND GNDGND GNDGND

GND

3V3

GNDGND

VMCU_EXTVMCU

GND

GND GND

GND GND

GND

5V_DBG

5V_DBG 5V_DBG

5V

EXT_ID_SCL
EXT_ID_SDA

Size

Designed:

Revision

Sheet

of

Approved:

Sheet Created Date Sheet Modified Date

Document number

Schematic Title

Design Created Date:

BOM Doc No:

Page Title

A01BRD4001A

Wednesday, December 12, 2018 6 8

A3

DDB JNO

Wireless Starter Kit Mainboard

Tuesday, December 17, 2013Wednesday, June 12, 2013

Starter Kit Common

Isolation & Level Shifting

Size

Designed:

Revision

Sheet

of

Approved:

Sheet Created Date Sheet Modified Date

Document number

Schematic Title

Design Created Date:

BOM Doc No:

Page Title

A01BRD4001A

Wednesday, December 12, 2018 6 8

A3

DDB JNO

Wireless Starter Kit Mainboard

Tuesday, December 17, 2013Wednesday, June 12, 2013

Starter Kit Common

Isolation & Level Shifting

Size

Designed:

Revision

Sheet

of

Approved:

Sheet Created Date Sheet Modified Date

Document number

Schematic Title

Design Created Date:

BOM Doc No:

Page Title

A01BRD4001A

Wednesday, December 12, 2018 6 8

A3

DDB JNO

Wireless Starter Kit Mainboard

Tuesday, December 17, 2013Wednesday, June 12, 2013

Starter Kit Common

Isolation & Level Shifting

U717A 74LVC4066

1Y
1

1Z
2

1E
13

2Y
4

3Y
8

4Y
11

2Z
3

3Z
9

4Z
10

2E
5

3E
6

4E
12

U714B

TS3A4751

V+
14

GND
7

C606

100N

P701
1 2

4

8
6

10

3
5

9
7

12
13 14
11

15 16
17
19

18
20

U708B

74LVC1T45

VCCA
A1

VCCB
A2

GND
B1

C736

100N

U710A
74LVC1T45

A
C1

B
C2

DIR
B2

U707A
74LVC1T45

A
C1

B
C2

DIR
B2

D706

VESD05A4A

1345

2

R784
1M

U709B

74LVC1T45

VCCA
A1

VCCB
A2

GND
B1

U712A TS3A4751

COM1
2

COM2
4

NO2
3

COM3
9

NO3
8

COM4
10

NO4
11

NO1
1

IN1
13

IN2
5

IN3
6

IN4
12

C742

100N

U718A

74LVC2G125YZP

B1 C2

A
1

U602B

TS3A4751

V+
14

GND
7

U715A 74LVC4066

1Y
1

1Z
2

1E
13

2Y
4

3Y
8

4Y
11

2Z
3

3Z
9

4Z
10

2E
5

3E
6

4E
12

U712B

TS3A4751

V+
14

GND
7

U710B

74LVC1T45

VCCA
A1

VCCB
A2

GND
B1

C745

100N

R1013
10K

C726

100N

U714A TS3A4751

COM1
2

COM2
4

NO2
3

COM3
9

NO3
8

COM4
10

NO4
11

NO1
1

IN1
13

IN2
5

IN3
6

IN4
12

U708A
74LVC1T45

A
C1

B
C2

DIR
B2

U602A TS3A4751

COM1
2

COM2
4

NO2
3

COM3
9

NO3
8

COM4
10

NO4
11

NO1
1

IN1
13

IN2
5

IN3
6

IN4
12

U716B

74LVC4066

VCC
14

GND
7

U713B

74LVC8T245

VCCA
1

GND
12 GND
11

VCCB
24VCCB
23

GND
13

PAD
25

C741

100N

C746

100N

R610
10M

U715B

74LVC4066

VCC
14

GND
7

C735

100N

U718B

74LVC2G125YZP

D2

B
2

C1

U709A
74LVC1T45

A
C1

B
C2

DIR
B2

TPJ607

U717B

74LVC4066

VCC
14

GND
7

C727

100N

C732

100N

U716A 74LVC4066

1Y
1

1Z
2

1E
13

2Y
4

3Y
8

4Y
11

2Z
3

3Z
9

4Z
10

2E
5

3E
6

4E
12

C739

100N

C743

100N

TPJ606

U713A

74LVC8T245

A1
3

A2
4

A3
5

A4
6

A5
7

A6
8

A7
9

A8
10

B1
21

B2
20

B3
19

B4
18

B5
17

B6
16

B7
15

B8
14

OE
22

DIR
2

U718C

74LVC2G125YZP

VCC
A2

GND
D1

D705

VESD05A8A-HNH

1 2 3 4 5 6 7 8

9

C734

100N

R1011

0R

C733

100N

C744

100N

TPJ609
R783
1M

U707B

74LVC1T45

VCCA
A1

VCCB
A2

GND
B1

C738

100N

C740

100N

R1012
4K7

VCOM.TX_MOSI
VCOM.RX_MISO
VCOM.#CTS_SCLK
VCOM.#RTS_#CS

PTI0.DATA
PTI0.SYNC

BC_PTI0.DATA
BC_PTI0.SYNC

BC_VCOM.RX_MOSI

BC_VCOM.TX_MISO

BC_VCOM.#RTS_SCLK

BC_VCOM.#CTS_#CS

BC_VCOM_DIR0

BC_VCOM_DIR3

BC_VCOM_DIR2

BC_VCOM_DIR1

PTI0.CLK

BC_PTI0.CLK

BC_PTI1.CLK
BC_PTI1.DATA
BC_PTI1.SYNC

PTI1_SYNC
PTI1_DATA
PTI1_CLK

TX_MOSI
RX_MISO

#RTS_#CS
#CTS_SCLK

PTI0_SYNC
PTI0_DATA
PTI0_CLK

EXT_VCOM_TX_MOSI
EXT_VCOM_RX_MISO
EXT_VCOM_#CTS_SCLK

EXT_PTI_SYNC
EXT_PTI_DATA
EXT_PTI_CLK

EXT_VCOM_#RTS_#CS

PTI1.CLK
PTI1.DATA
PTI1.SYNC

EXT_NCPTI_SYNC
EXT_NCPTI_DATA
EXT_NCPTI_CLK

COPYRIGHT SILICON LABORATORIES INC. 2020      CONFIDENTIAL - SUBJECT TO TERMS OF USE



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Power & Decoupling

Mode DEBUG_MCU_SW_ENABLE DEBUG_DH_SW_ENABLE DEBUG_BUF_#OE DH_VTARGET VTARGET

MCU Debug 1 0 0 Disconnected VMCU

Debug In 1 1 1 VMCU VMCU

Debug Out 0 1 0 External voltage External voltage

ISOLATE_#EN

- -Debug Off 0 0 1

0

1

0

1

MUX Level Shift & BufferingIsolation

DBG_CTRL[0..17]

DEBUG[0..9]

GND

VTARGETVTARGET

VTARGET

VTARGET

GND

VMCU_BUF

GND

GND

DH_VTARGETDH_VTARGET DH_VTARGET

VTARGET

GND

VTARGET GND3V3

5V_DBG

GND

V_SW

GND

GND

GND

VTARGET
3V3

GND

3V3

5V_DBG

GND

GND

5V_DBG

GND

GNDGND GNDGND GND

GND GND
GND

GND

DBG_CTRL.EXT_CABLE_ATTACH

DBG_CTRL.EXT_CABLE_ATTACH

Size

Designed:

Revision

Sheet

of

Approved:

Sheet Created Date Sheet Modified Date

Document number

Schematic Title

Design Created Date:

BOM Doc No:

Page Title

A01BRD4001A

Wednesday, December 12, 2018 7 8

A3

DDB JNO

Wireless Starter Kit Mainboard

Monday, August 12, 2013Monday, August 12, 2013

DBG

Debug Multiplexer

Size

Designed:

Revision

Sheet

of

Approved:

Sheet Created Date Sheet Modified Date

Document number

Schematic Title

Design Created Date:

BOM Doc No:

Page Title

A01BRD4001A

Wednesday, December 12, 2018 7 8

A3

DDB JNO

Wireless Starter Kit Mainboard

Monday, August 12, 2013Monday, August 12, 2013

DBG

Debug Multiplexer

Size

Designed:

Revision

Sheet

of

Approved:

Sheet Created Date Sheet Modified Date

Document number

Schematic Title

Design Created Date:

BOM Doc No:

Page Title

A01BRD4001A

Wednesday, December 12, 2018 7 8

A3

DDB JNO

Wireless Starter Kit Mainboard

Monday, August 12, 2013Monday, August 12, 2013

DBG

Debug Multiplexer

C806

100N

R800
100K

U800B

74LVC4066

VCC
14

GND
7

U806A74LVC4066

1Y
1

1Z
2

1E
13

2Y
4

3Y
8

4Y
11

2Z
3

3Z
9

4Z
10

2E
5

3E
6

4E
12

T
P

J
8
0
2

R807
4K7

L800
CBF102WB

1 2

R811

100R

U805B

TS3A4751

V+
14

GND
7

T
P

J
8
0
7

C807

100N

R816
100K

U802B

74LVC4066

VCC
14

GND
7

R801
47K

U804B
74LVC2G125

D2

B
2

C1

U803B
74LVC2G125

D2

B
2

C1

C803

100N

C810

100N

P800

1 2
3 4
5 6

8
9 10

11 12
13 14
15 16
17 18
19 20

T
P

J
8
1
0

R891
100K

R805

33R

TPJ803

R808
4K7

R890

100K

C805

100N

U805A TS3A4751

COM1
2

COM2
4

NO2
3

COM3
9

NO3
8

COM4
10

NO4
11

NO1
1

IN1
13

IN2
5

IN3
6

IN4
12

R814
100K

U808B

74LVC8T245

VCCA
1

GND
12GND
11

VCCB
24 VCCB
23

GND
13

PAD
25

R810

33R

C808

100N

Q800
DMN5L06WK1

3 2

T
P

J
8
0
1

U809C

74LVC2G125

VCC
A2

GND
D1

C800

100N

D801
PESD5V0F5UF

1 3 4 5

2

6

R815
1K

C890

10N

U809B
74LVC2G125

D2

B
2

C1

U804A
74LVC2G125

B1C2

A
1

RP800

33R

1
2
3
4 5

6
7
8

U802A74LVC4066

1Y
1

1Z
2

1E
13

2Y
4

3Y
8

4Y
11

2Z
3

3Z
9

4Z
10

2E
5

3E
6

4E
12

U806B

74LVC4066

VCC
14

GND
7

U800A74LVC4066

1Y
1

1Z
2

1E
13

2Y
4

3Y
8

4Y
11

2Z
3

3Z
9

4Z
10

2E
5

3E
6

4E
12

U804C

74LVC2G125

VCC
A2

GND
D1

T
P

J
8
0
4

L801

CBF102WB

12

T
P

J
8
0
8

R809
100K
NM

U803C

74LVC2G125

VCC
A2

GND
D1

C804

100N

U803A
74LVC2G125

B1C2

A
1

C891

100N

U808A

74LVC8T245

A1
3

A2
4

A3
5

A4
6

A5
7

A6
8

A7
9

A8
10

B1
21

B2
20

B3
19

B4
18

B5
17

B6
16

B7
15

B8
14

OE
22

DIR
2

RP801

33R

1
2
3
4 5

6
7
8

D800
VESD05A8A-HNH

1 2 3 4 5 6 7 8

9

U809A
74LVC2G125

B1C2

A
1

DBG_CTRL.TMS_SWDIO_#OE

DBG_CTRL.RESET_#OE

DH_TDO_SWO

DH_#RESET

DH_TCK_SWCLK
DH_TMS_SWDIO

DH_TDI

DH_VTARGET

DEBUG.TMS_SWDIO_C2D
DEBUG.TCK_SWCLK_C2CK

DEBUG.TDI_C2DPS

DBG_CTRL.MCU_ISOLATE_#EN

DEBUG.TDO_SWO

DBG_CTRL.VDD_TARGET

DBG_CTRL.TMS_SWDIO_IN
DBG_CTRL.TCK_SWCLK_IN
DBG_CTRL.TDO_SWO_IN
DBG_CTRL.TDI_IN
DBG_CTRL.RESET_IN

DEBUG.TRACED3
DEBUG.TRACED2
DEBUG.TRACED1
DEBUG.TRACED0
DEBUG.TRACECLK

DBG_CTRL.TDI_#OE

TMS_SWDIO
TCK_SWCLK
TDO_SWO

TDI

DBG_CTRL.MCU_SW_ENABLE

#RESET

DBG_CTRL.DH_SW_ENABLE

DEBUG.RESET_C2CKPS

MCU_SW_EN
DEBUG_HEADER_EN

DBG_CTRL.TDI_OUT

DBG_CTRL.TCK_SWCLK_#OE

DBG_CTRL.TCK_SWCLK_OUT

DBG_CTRL.TMS_SWDIO_OUT

DBG_CTRL.RESET_OUT

COPYRIGHT SILICON LABORATORIES INC. 2020      CONFIDENTIAL - SUBJECT TO TERMS OF USE



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Target Voltage Regulator Sense
Resistor

Bleeder
Resistor

3.30 uA
100  uA
220  uA
320  uA
3.30 mA

AEM_CTRL

0x1
0x2
0x4
0x6
0x8

Calibration
Current

Buffered feedback network

Target Voltage Sense

Target Current Sense

AEM_VMCU

AEM_CTRL[0..4]

AEM_CTRL[0..4]

AEM_SENSE[0..3]

5V_DBG

GND

GND

VMCU_R VMCU_S

GND GND

GND

GND GND
GND

GND

GND

3V6_SW

GND

GND GND

GNDGND

5V_VREG

5V_VREG

GNDGNDGNDGND

3V3

VMCU_BUF

GNDGND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

VMCU_R VMCU_S

GND

VCS

5V_DBG

Size

Designed:

Revision

Sheet

of

Approved:

Sheet Created Date Sheet Modified Date

Document number

Schematic Title

Design Created Date:

BOM Doc No:

Page Title

A01BRD4001A

Wednesday, December 12, 2018 8 8

A3

DDB JNO

Wireless Starter Kit Mainboard

Friday, August 09, 2013Friday, August 09, 2013

AEM

Advanced Energy Monitor

Size

Designed:

Revision

Sheet

of

Approved:

Sheet Created Date Sheet Modified Date

Document number

Schematic Title

Design Created Date:

BOM Doc No:

Page Title

A01BRD4001A

Wednesday, December 12, 2018 8 8

A3

DDB JNO

Wireless Starter Kit Mainboard

Friday, August 09, 2013Friday, August 09, 2013

AEM

Advanced Energy Monitor

Size

Designed:

Revision

Sheet

of

Approved:

Sheet Created Date Sheet Modified Date

Document number

Schematic Title

Design Created Date:

BOM Doc No:

Page Title

A01BRD4001A

Wednesday, December 12, 2018 8 8

A3

DDB JNO

Wireless Starter Kit Mainboard

Friday, August 09, 2013Friday, August 09, 2013

AEM

Advanced Energy Monitor

U700B

NX3V1G66

VCC
6

GND
3

L701

CBF221HC

1 2

C718

1N

U700A

NX3V1G66

E
4

n.c.
5

Y
1

Z
2

C710
100N

C1004

10P

TP713

R731

1R

R709
1K8

R760
330K

C754

100N
NM

C703

10U

C707

100N

R1003

62R

TP706

U705A

NX3V1G66

E
4

n.c.
5

Y
1

Z
2

U702A TS3A4751

COM1
2

COM2
4

NO2
3

COM3
9

NO3
8

COM4
10

NO4
11

NO1
1

IN1
13

IN2
5

IN3
6

IN4
12

R740 11K5

R729
100K

U705B

NX3V1G66

VCC
6

GND
3

C729

10N
NM

R706
15K

U701

LP3878-ADJ

OUT
5

IN
4

ADJ
6

GND
3

GND_PAD
9

BYPASS
1

NC
2

NC
7

SHDN
8

C731

10U

R1008

62R

TP705

-

+

U704A
LMV551

1

3

4

R718
12K

C714

10U

R705
1K

L700
CBF102WB

12

C728

100N
R727
47K

C702

100N

TP712

R1009

51K

R1005

160R

C753

100N

R701 4R7

C920
100N

U704B

LMV551

V+
5

V-
2

R1004

51K

C701

100N

TP711

C1002

10P

U1000C

AD8656

V+
8

V-
4

R710
1K8

R1010

51K

TP700

C751 100P

R1007

6K2

R708
1M

-

+

1

U1000A
AD8656

2

3

1

C700

22U

R717
10R

C752

100N

L1001
CBF102WB

1 2

C705

10N

C1003

1N

R1002

6K2

L702

CBF102WB

12

R707
33KR703

4K99

-

+

2

U1000B
AD8656

6

5

7

TP708

C724
100N

R704 4R7

C730

100N

R700
10K

C1001

1N

U702B

TS3A4751

V+
14

GND
7

TP714

TP707

U703 LTC6102CDD

-INF
2

V-
5

-INS
1

VREG
6

OUT
4V-

3

V+
7

IN+
8

V- (HEAT)
9

TP701

AEM_CTRL.VMCU_ENABLE

AEM_CTRL.CAL0
AEM_CTRL.CAL1
AEM_CTRL.CAL2
AEM_CTRL.CAL3

AEM_SENSE.VOLTAGE

AEM_SENSE.CURRENT1

AEM_SENSE.CURRENT0

COPYRIGHT SILICON LABORATORIES INC. 2020      CONFIDENTIAL - SUBJECT TO TERMS OF USE


