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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
WARRANT 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.

Initial release.

Rev. Description

Revision History

A05

Board Function Page

Title Page 1

Wireless Pro Kit Mainboard

User Interface

EXP Header & Breakout Signals

Radio Board Interface

Advanced Energy Monitor

Voltage Regulators

Simplicity Interface

Debug Interface

Board Controller USB & Ethernet

Logic Analyzer Front End

Board Controller Power & Misc.

Board Controller I/O

2

3

4

5,6

7

8

9

10

11

12

13

A06 Changes to SW102, R746 & R784.

Replaced DMN5L06VK-7 with NX3008NBKV.A07
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Dedicated Mainboard Functions

Shared Connections

Radio Board Signal Assignments

+
-

Silkscreen:

AEM

SELF

BAT

Radio Board Power Selection Switch

Switch Pos.

AEM

VMCU Source 5V Source

SELF
BAT

AEM output
USB_VREG pin on radio board
Coin cell battery, P6 or ST1

5V_DBG from debug USB
USB_VBUS pin on radio board
Not connected

Radio Board Insertion Detection

Radio Board Socket

Lower connector Upper connector

C201& C202 provides high-frequency
ground connection for radio board
ground plane

VCOM Enable Indicator LED

Silkscreen:
VCOM

GNDGND

VMCU_AEM

VRF

USB_VBUS

3V3

VMCU VRF
3V3USB_VBUS

VMCU

5V_DBG

5V

5V

GND GNDGNDGND GND

GND

GND

GND

USB_VREG

USB_VREG

GND

3V3

GND

DEBUG_TRACECLK

DEBUG_TMS_SWDIO_C2D
DEBUG_TCK_SWCLK_C2CK
DEBUG_TDO_SWO
DEBUG_TDI_C2DPS

DEBUG_RESET_C2CKPS

VCOM_TXD

VCOM_RTS

DEBUG_TRACED[3..0]

VCOM_RXD
VCOM_CTS

VCOM_ENABLE

PTI0_FRAME
PTI0_DATA
PTI0_CLK

PTI1_FRAME
PTI1_DATA
PTI1_CLK

BOARD_ID_SCL
BOARD_ID_SDA

UIF_BUTTON1
UIF_BUTTON0

RADIO_F[21..0]

RADIO_P[45..0]

UIF_JOYSTICK

DISP_ENABLE
DISP_SCLK
DISP_SI
DISP_SCS
DISP_EXTCOMIN

UIF_LED0
UIF_LED1

EXP_HEADER[16..3]

SENSOR_ENABLE

SENSOR_I2C_SCL
SENSOR_I2C_SDA

BC_RB_ATTACHED

RADIO_P[45..0]

RADIO_F[21..0]

BC_VCOM_ENABLE_SENSE
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Radio Board Interface

HEL RGU

A07

Wireless Pro Kit Mainboard

BRD4002A

R200

0R

R132

1K

TP703

C201

220P

C200

100U
NM

C202

18P

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

+

P700
CR2032

1
2

P6

JST-PH

1
23

4

D4

ESD

2

1

C706

1U

ST1
NM

1
2

R201
330K

SW700

SW_DP3T

1
2

3
4

5
6

7
8 LED905

YELLOW

2
1

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

R131
2K7

R792
1K

Q101B
NX3008NBKV 5

3
4

Q703
DMG3415

1

23

RADIO_P36

RADIO_P37

EXP_HEADER16
EXP_HEADER15

RADIO_F21

EXP_HEADER3RADIO_P0
EXP_HEADER4RADIO_P1
EXP_HEADER5RADIO_P2
EXP_HEADER6RADIO_P3
EXP_HEADER7RADIO_P4
EXP_HEADER8RADIO_P5

RADIO_F19
RADIO_F20

RADIO_F10

RADIO_F0
RADIO_F1
RADIO_F2
RADIO_F3

EXP_HEADER9RADIO_P6

RADIO_F4

RADIO_F11

RADIO_F5

RADIO_F6
RADIO_F7
RADIO_F8
RADIO_F9

RADIO_F12
RADIO_F13

RADIO_F14
RADIO_F15
RADIO_F16
RADIO_F17
RADIO_F18

EXP_HEADER10RADIO_P7
EXP_HEADER11RADIO_P8
EXP_HEADER12RADIO_P9
EXP_HEADER13RADIO_P10
EXP_HEADER14RADIO_P11
EXP_HEADER15RADIO_P12
EXP_HEADER16RADIO_P13

RADIO_P42 DEBUG_TRACED0
RADIO_P41

RADIO_P43 DEBUG_TRACED1
RADIO_P44 DEBUG_TRACED2
RADIO_P45 DEBUG_TRACED3

RADIO_P38
RADIO_P39
RADIO_P40

RADIO_P37
RADIO_P39

RADIO_P36
RADIO_P38
RADIO_P40 RADIO_P41

RADIO_P45
RADIO_P42 RADIO_P43
RADIO_P44

RADIO_F14 RADIO_F15
RADIO_F16
RADIO_F18
RADIO_F20

RADIO_F17
RADIO_F19
RADIO_F21

RADIO_F12 RADIO_F13

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_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

RADIO_P24
RADIO_P26

RADIO_P25
RADIO_P27
RADIO_P29RADIO_P28
RADIO_P31
RADIO_P33
RADIO_P35

RADIO_P30
RADIO_P32
RADIO_P34
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Isolation

LED1

Silkscreen:

BTN0
Silkscreen:

LED0

Memory LCD-TFT Display & Multiplexer Relative Humidity & Temperature Sensor

User Buttons & Joystick User LEDs

From Board Controller

From Radio Board

To Board Controller

RESET

Silkscreen:

Reset Pushbutton

BTN1
Silkscreen:

Silkscreen:
Si7021

Display Mounting Tape

Silkscreen:
DISP

Display Controller VDISP source

1

0
Radio Board
Control MCU

VMCU
BC_DISP_PWR_EN

BC_DISP_AVAILABLEDISP_ENABLE

The radio board always controls ownership of the display using the DISP_ENABLE signal

Sensor Enable Indicator LED

Display Enable Indicator LED

1
0

VDISP

VMCU3V3

VMCU

V_SW

VMCU

VMCU

3V3

3V3

GND

GNDGND

GNDGNDGND

GND

GND

GND GNDGND GND GND GND

GND

GND

GND

GND GND GND GND

GND

GND

GND

GND

GND

GND

GND GND

VMCU
VSENSOR

GND

GND

V_SW

GND

BC_DISP_AVAILABLE

BC_DISP_PWR_EN

BC_DISP_SCLK
BC_DISP_SI

BC_DISP_COM
BC_DISP_CS

DEBUG_RESET_C2CKPS

UIF_LED0

UIF_LED1

DISP_SI
DISP_SCS

DISP_SCLK

DISP_EXTCOMIN

DISP_ENABLE

SENSOR_ENABLE

SENSOR_I2C_SCL
SENSOR_I2C_SDA

UIF_JOYSTICKUIF_BUTTON1

UIF_BUTTON0
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User Interface

HEL RGU

A07

Wireless Pro Kit Mainboard

BRD4002A

R103
100R

R118
10M

LED906
YELLOW

2
1

R108 2K7

SW100

1
2

3
4

C107

100N

SW1051

2

34

5

6

R128
10K

LED907
YELLOW

2
1

R133

1K

Q100B
NX3008NBKV5

3
4

SW102
PTS810

1
2

3
4

R101
1M

R113
100K

C102

100N

R104
0R

U103B

TS3A4751

V+
14

GND
7

U102

Si7021-A20-GM1

SCL
6

SDA
1

GND
2

VDD
5

DNC
3

DNC
4

C104

100N

R123
100R

C105

100N

C103

100N

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

R134

1K

C108

1N

U100B

TS3A44159

V+
10

GND
2

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

R129
2K7

DISP1

LS013B7DH03

R124
15K

R109
100K

M5

25x4mm

P101

L-KLS1-242D-1.2-10

SCLK
10

SI
9

SCS
8

EXTCOMIN
7

DISP
6

VDDA
5

VDD
4

EXTMODE
3

VSS
2

VSSA
1

C106

100N

SW101

1
2

3
4

R100
100R

R125
10K

R114
2K7

R111

100R

LED101

YELLOW

2
1

C101
1N

C100
1N

U101A

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

R115
2K7

U101B

TS3A44159

V+
10

GND
2

R102
1M

R105
10M

R126
33K

Q101A
NX3008NBKV2

6
1

LED100

YELLOW

2
1

C110

220P

Q100A
NX3008NBKV2

6
1

R119

0R

M4

25x4mm

R127
60K4

R107 2K7

R130

2K7

C109

220P

JS_D

JS_A

JS_C

JS_CENTER

JS_B

JS_COMM
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Radio Board Breakout Connections EXP Header

Lower breakout

Upper breakout

Orientation up
(from board surface)

2

1

20

4
6

10
8

12
14
16
18

3
5

9
7

11
13
15
17 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

EXP header functionality

VMCUVMCU
VRF VRF

3V3 3V3

3V3VMCU 5V

5V 5V

GND

GND GND

GND GND

BOARD_ID_SCL
BOARD_ID_SDA

RADIO_P[45..0]

RADIO_F[21..0]

EXP_HEADER[16..3]

Size
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J101
NM

1 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

J102
NM

1 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

P100

12
4

8
6

10

3
5

9
7

12
1314
11

1516
17
19

18
20

EXP_HEADER3EXP_HEADER4
EXP_HEADER6 EXP_HEADER5
EXP_HEADER8 EXP_HEADER7
EXP_HEADER10 EXP_HEADER9
EXP_HEADER12 EXP_HEADER11
EXP_HEADER14 EXP_HEADER13
EXP_HEADER16 EXP_HEADER15

RADIO_F0
RADIO_F2
RADIO_F4
RADIO_F6
RADIO_F8
RADIO_F10
RADIO_F12
RADIO_P14
RADIO_P16
RADIO_P18

RADIO_F1
RADIO_F3
RADIO_F5
RADIO_F7
RADIO_F9

RADIO_P20
RADIO_P22

RADIO_F11
RADIO_F13
RADIO_P15

RADIO_P21
RADIO_P23

RADIO_P17
RADIO_P19

RADIO_F19 RADIO_F20

RADIO_P26
RADIO_P28
RADIO_P30

RADIO_P27
RADIO_P29
RADIO_P31

RADIO_P24 RADIO_P25

RADIO_P40

RADIO_P32
RADIO_P34
RADIO_P36
RADIO_P38

RADIO_P42

RADIO_P33
RADIO_P35
RADIO_P37
RADIO_P39

RADIO_P43
RADIO_P41

RADIO_P45RADIO_P44
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Advanced Energy Monitor

Bleeder resistor

Sense resistors, switch circuit and pass elements

Error Amplifier

Buffered feedback network

Load Switch

Reference Voltage Set

Input Voltage Output Voltage

Current Limiter

Current Range Detection

VMCU_AEM

3V3

3V3

3V3

VAEM_SENSEM

VAEM_SENSEM

VAEM_SENSELVAEM_SENSEH VAEM

5V_AEM

5V_AEM

5V_AEM

VAEM_SENSEH

5V_AEM

5V_DBG
5V_AEM

5V_AEM_FILT

5V_AEM_FILT

GND

GND GND

GND GND

GND

GND

GND

GNDGND

GND

GND

GND

GND

GND

GND

GNDGND

GND

GND GND GND GND GND GND

GND

GND

GND

AEM_CTRL_SET_VOLTAGE

AEM_LOW_RANGE_EN
AEM_HIGH_RANGE_EN

AEM_VMCU_ENABLE

AEM_CTRL_COMP_IN

Size
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U733A
74LVC2G125

B1 C2

A
1

Q722A
BCM857BS

2

6
1

R740
10K

-

+

U704A

TLV3541

3

4

1

Q704

IRLHS2242

4

3

7

5
6

1
28

R754

100R
-

+

U734A
LMV7235

3

4

1

R749

499R

R796
3K83

U733B
74LVC2G125

D2

B
2

C1

R798

4K7

R755
10K

R726
0R2

-

+

U731A
OPA325

3

4

1

Q709

IRLHS2242

4

3

7

5
6

1
28

R717

10R

R797
1K

C715
100N

C761

100N

C760

100N

R719

10R

Q708
BC846BWT1G

1

2
3

R748

1K18

R760
180K

U733C

74LVC2G125

VCC
A2

GND
D1

R747
10K

Q721A
BCM857BS

2

6
1

R794
1K

R720

1R

U700

SIP32431

IN
3

OUT
1

EN
4 GND

2

EP_GND
5

C703

10U
R776

1K

R721

1R

Q723

BC847BW7F
1

2
3

C759

330P

R1100
100K

C762

100N

Q720A
BCM847BS

2

1
6

C714

1U

C716
100N

R703
3K3

Q721B
BCM857BS

5

3
4

R701

680R

R799

4K7

C765

220P

U731B

OPA325

V+
5

V-
2

L701
742792022

1 2

C757

100N

Q712

NX3008PBKW

1

2 3

R767
4K42

Q720B
BCM847BS

5

4
3

Q713A
NX3008NBKV2

6
1

R766
10K

R761
10K

U734B

LMV7235

V+
5

V-
2

R795

100R

C710
47P

Q710
BC846BWT1G

1

2
3

C700

22U

C764

100N

R741

10K

Q722B
BCM857BS

5

3
4

C751
100P

Q713B
NX3008NBKV5

3
4

U704B

TLV3541

V+
5

V-
2

C702

100N

EA_OUT

EA_IN_P

EA_IN_N
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AEM Current Sense

AEM Voltage Sense

Valid for VMCU = 3.30 V

Current from bleeder resistor
R760 is included.

21.6 uA
168 uA

7.04 mA
33.0 mA
40.0 mA

AEM_TEST

0x1
0x2
0x4
0x8
0xC

Test  Current

AEM Test Circuit AEM Temperature Sensor

AEM Range Control

3V3

3V6_SW

3V3

3V3 3V3

VAEM_SENSEL VAEM_SENSEH

5V_AEM

VAEM

5V_AEM

5V_AEM

5V_AEM

5V_AEM

GND

GND

GND

GND

GNDGND

GNDGND

GND
GND GND

GNDGND

GND

GND

GND GND

GND GND

VAEM

GND GND GNDGND

AEM_CURRENT_HIGH_GAIN

AEM_CURRENT_LOW_GAIN

AEM_TEST[3..0]

AEM_SENSE_VOLTAGE

AEM_I2C_SCL
AEM_I2C_SDA

AEM_CTRL_LOW_RANGE_EN

AEM_CTRL_HIGH_RANGE_EN

AEM_HIGH_RANGE_EN

AEM_LOW_RANGE_EN
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Isolation

To Radio Board Socket (p.2)

Debug Interface

Debug Mux

Debug Mux

Mini Simplicity Connector

Debug Connector

20-Pin Cortex Debug + ETM Connector

Debug Mux Switch PowerIsolation Switch Power

Debug Mux

Debug Mux Control Signals (p. 10)

VTARGET Source VTREF Source

VTREF (EXT)
VMCU None

VMCU_BUF
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Debug Mode

Debug In
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Debug Off
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Debug In
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Mini Simplicity PTI & VCOM (p.9)
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Indicator LEDs
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Connector
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Debug Interface Output
(from board controller)

Debug Interface Input
(to board controller)

Debug Interface Level Shifting

Debug Mux Control Signals
(from Board Controller)

Level Shifting

Level Shifter Power

Simplicity interface input
(to board controller)

Note: Signal name/direction
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Debug Mux Control Signal Level Shifting

Simplicity Interface Level ShiftingLevel Shifting
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MCU
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Debug In

Debug Out

Debug Off

Debug Mode
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GND GND
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