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Board Function Page

Title Page 1

EFM8UB2 Universal Bee STK

User Interface 2

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.
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Connected VDISP

1

0

MCU

The EFM8 always controls ownership of the display
using the DISP_ENABLE signal.

DISP_ENABLE

Push Buttons

Silkscreen:
BTN0

Silkscreen:
BTN1

U.FL ADC Connection EXP Header

RGB LED

Silkscreen:
LED0

Memory LCD-TFT Display & Multiplexer Analog Joystick

BC

VMCU

BC_DISP_PWR_ENABLE

BC_DISP_AVAILABLE

GND

3V3

EXP-Header Functionality

CMPN1.1/ADC0.7
ADC0.27
ADC0.28
CMPN0.1/ADC0.5
ADC0.26

Reserved for EXP Board Identification
Reserved for EXP Board Identification

ADC0.22

ADC0.21

CMPP1.4/ADC0.19
CMPN0.0/ADC0.1
CMPP1.0/ADC0.2
CMPN1.4/ADC0.20

P0.6
P1.1
P2.1
P2.2

2 VMCU

1 GND
CMPP1.1/ADC0.6

5V

SPI0_SCK
SPI0_NSS

SPI0_MOSI
SPI0_MISO

P1.0
P0.7

P1.2

20 3V3

4
6

10
8

12
14
16
18

I2C0_SDA

UART1_TX
UART1_RX

P1.3

P3.0

19

3
5

9
7

11
13
15
17

I2C0_SCL

P3.1
P3.2
P3.3
P2.6
P2.7

VMCU

GND

3V3

GND

GNDGND

V_SW

GNDGND

VMCU

GND

GND

VMCU

GND GNDGND GND GND GND
GND GND

VDISP VDISP

GND

GND

GND

VMCU

GND

GND

3V3VMCU

GND

5V

UIF_JOYSTICK

UIF_LEDR

UIF_LEDB

UIF_LEDG

DISP_ENABLE

BC_DISP_PWR_ENABLE
BC_DISP_SPI_SCLK
BC_DISP_SPI_COPI

BC_DISP_SPI_CS

DISP_SI
DISP_CS

DISP_SCLK

BC_DISP_AVAILABLE

UFL_ADC_IN

UIF_BUTTON0
UIF_BUTTON1

BC_I2C_EXP_SCL
BC_I2C_EXP_SDA

EXP_HEADER[16..3]
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L-KLS1-242D-1.2-10
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10

SI
9

SCS
8

EXTCOMIN
7

DISP
6

VDDA
5

VDD
4

EXTMODE
3

VSS
2

VSSA
1

R125
10K

C104

100N

R146
0R

 

RBG

LED2

RGB

1

234

U100A
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COM1
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COM2
16
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14

NC1
13

NO1
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NC2
1

NO2
15

NC4
9

NO4
7 NO3
3

NC3
5

COM3
4

COM4
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IN3-4
6

R141
10M

SW100
PTS810

1
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3
4

M5

25x4mm

R142
100K

R100
1M

C143

100N

J204
U.FL

NM

3

2
1

R136

910R

R220
49R9
NM

T
P

1
5
1

R104
100R

R101
1M

DISP1

LS013B7DH03

SW105

1

2

34

5

6

C144

100N

R137

2K32

C103

1N
R105
100R

T
P

1
5
2 R145

0R
NM
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1N

T
P

1
5
0

Q100A

DMN5L06VK2

6
1

R126
33K

C106

1N

M4

25x4mm

R113
100R
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3
4
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15K

R140
100K R127

60K4

SW101
PTS810

1
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10K

T
P

1
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U100B

TS3A44159

V+
10

GND
2

R135

698R

JS_D

J
S

_
A

JS_COMM

JS_C

J
S

_
C

E
N

JS_B

EXP_HEADER5 P3.1
EXP_HEADER7 P3.2
EXP_HEADER9 P3.3
EXP_HEADER11 P2.6
EXP_HEADER13 P2.7

EXP_HEADER3 P3.0 P1.0 EXP_HEADER4

P0.7 EXP_HEADER6

P0.6 EXP_HEADER8

P1.1 EXP_HEADER10

P2.1 EXP_HEADER12

P2.2 EXP_HEADER14

P1.2 EXP_HEADER16EXP_HEADER15 P1.3
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Breakout Connections P0 Connections

P1 Connections P2 Connections

P3 Connections

P2.7
P2.6

P2.0

5V

P1.4

3V3

Labels:

P2.5
P2.4

NC
NC

P4.7

3V3

VMCU
Labels:

GND

GND

P4.6

P4.4
P4.5

NC
NC
NC
RST

C2D
C2CK

GND

GND

P2.1
P2.2
P2.3

P1.5
P1.6
P1.7

P4.2
P4.3

3V3
GND

DEBUG Connections

P3.4
P3.5
P3.6
P3.7
P4.0
P4.1

VMCU
GND
P3.0
P3.1

Labels:

P3.2
P3.3

P0.4
P0.5
P0.6
P0.7
P1.0
P1.1
P1.2
P1.3

3V3

5V
Labels:

GND

GND

P0.0
P0.1
P0.2
P0.3

GND GND
GND GND

VMCU
5V

3V3 3V3

5V

3V33V3

VMCU

MCU_P3.[7..0]

MCU_P4.[7..0] MCU_P4.[7..0]

MCU_P0.[7..0]

MCU_P1.[7..0]MCU_P1.[7..0]

MCU_P2.[7..0]

EXP_HEADER[16..3]
MCU_P0.[7..0]

EXP_HEADER[16..3]

UIF_BUTTON1

DISP_SCLK

UIF_BUTTON0

VCOM_RX

VCOM_TX

DISP_CS

VCOM_ENABLE

EXP_HEADER[16..3]

UIF_LEDG

DISP_ENABLE

EXP_HEADER[16..3]

EXP_HEADER[16..3]

MCU_P1.[7..0]

DISP_SI

MCU_C2CK_RESET

UIF_BTNRESET

DEBUG_#RESET_C2CKPS

DEBUG_TMS_SWDIO_C2DMCU_C2D

DEBUG_TCK_SWCLK_C2CK

MCU_P3.[7..0]
EXP_HEADER[16..3]

EXP_HEADER[16..3]

EXP_HEADER[16..3]

EXP_HEADER[16..3]

EXP_HEADER[16..3]

EXP_HEADER[16..3]

EXP_HEADER[16..3]

MCU_P2.[7..0]

UIF_JOYSTICK

EXP_HEADER[16..3]

UIF_LEDB

UIF_LEDR

DEBUG_#RESET_C2CKPS

DEBUG_TMS_SWDIO_C2D

DEBUG_TCK_SWCLK_C2CK
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R302

1K

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

R300 0R

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

R301 0R

MCU_P3.0
MCU_P3.1
MCU_P3.2
MCU_P3.3
MCU_P3.4
MCU_P3.5
MCU_P3.6
MCU_P3.7
MCU_P4.0
MCU_P4.1
MCU_P4.2
MCU_P4.3

MCU_P4.7
MCU_P4.6
MCU_P4.5
MCU_P4.4

MCU_P2.7
MCU_P2.6
MCU_P2.5
MCU_P2.4
MCU_P2.3
MCU_P2.2
MCU_P2.1
MCU_P2.0
MCU_P1.7
MCU_P1.6
MCU_P1.5
MCU_P1.4

MCU_P0.0
MCU_P0.1
MCU_P0.2
MCU_P0.3
MCU_P0.4
MCU_P0.5
MCU_P0.6
MCU_P0.7
MCU_P1.0
MCU_P1.1
MCU_P1.2
MCU_P1.3

MCU_P1.7 PCA0_CEX1

MCU_P1.6 PCA0_CEX0

MCU_P1.4

MCU_P1.3 I2C0_SCL EXP_HEADER15

MCU_P1.2 I2C0_SDA EXP_HEADER16

MCU_P1.1 SPI0_CS EXP_HEADER10

MCU_P1.0 SPI0_MOSI
EXP_HEADER4

MCU_P0.7 SPI0_MISO EXP_HEADER6

MCU_P0.6 SPI0_SCK

MCU_P0.5 UART0_RX

MCU_P0.4 UART0_TX

MCU_P0.3

MCU_P0.2

MCU_P0.1

MCU_P0.0

EXP_HEADER8

MCU_P2.7 EXP_HEADER13

MCU_P2.6 EXP_HEADER11

MCU_P2.2 UART1_RX EXP_HEADER14

MCU_P2.1 UART1_TX EXP_HEADER12

MCU_P2.5

MCU_P2.0 PCA0_CEX2

MCU_P3.3 EXP_HEADER9

MCU_P3.2 EXP_HEADER7

MCU_P3.1 EXP_HEADER5

MCU_P3.0 EXP_HEADER3
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Power Select Switch: AEM/BAT

Reset Push Button

Silkscreen:
RESET

EFM8 I/O

VBUS

D-

D+

USB Connection and ESD protection

BAT
Silkscreen:

GND

AEM

Labels:

BAT

USB

* Populate
R793 for
non-USB
devices.

BAT AEM Disabled, VMCU sourced from external coin-cell battery or external power supply

SWITCH
POS

AEM

MODE DESCRIPTION

AEM Enabled, VMCU sourced from external 3.3V LDO powered by BC USB 5V supply

USB AEM Disabled, VMCU sourced from internal 3.3V LDO powered by EFM8 USB 5V

Rotate such that the battery is used when switch is in the left positionLayout note

Resistor divider on VBUS, 
as  described in the datasheet.

EFM8 Power and Decoupling

GND GND

VMCU

GNDGND

GND

EFM_USB_VBUS

GND

AEM_VMCU

GND GNDGNDGND

5V

VMCU

EFM_USB_VBUS

VMCU

VMCU

GND

EFM_USB_VBUS

GND

GND

VMCU

GND

GND

GND

UIF_BTNRESET

EFM_USB_DP
EFM_USB_DM

EFM_VREGIN

MCU_P0.[7..0]

MCU_P1.[7..0]

MCU_P2.[7..0]

MCU_P3.[7..0]

MCU_P4.[7..0]

EFM_USB_DP
EFM_USB_DM

MCU_C2CK_RESET

MCU_C2D

EFM_VREGIN

UFL_ADC_IN
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R121

47K

TP709

SW1
PTS810

1
2

3
4

C113

100N

R5
0R

C2

100N

R7
100R

SW704

SW_DP3T_0

1
2

3
4

5
6

7
8

EFM8UB20F64G-B-QFP48

U1A

D+
8 D-
9

RST/C2CK
13

C2D
14

P0.0
6

P0.1
5

P0.2
4

P0.3
3

P0.4
2

P0.5
1

P0.6
48

P0.7
47

P1.0
46

P1.1
45

P1.2
44

P1.3
43

P1.4
42

P1.5
41

P1.6
40

P1.7
39

P2.0
38

P2.1
37

P2.2
36

P2.3
35

P2.4
34

P2.5
33

P2.6
32

P2.7
31

P3.0
30

P3.1
29

P3.2
28

P3.3
27

P3.4
26

P3.5
25

P3.6
24

P3.7
23

P4.0
22

P4.1
21

P4.2
20

P4.3
19

P4.4
18

P4.5
17

P4.6
16

P4.7
15

C4

100N

T
P

J
4
0
3

Q703

DMG3415

1

23

L1

742792662

1 2

T
P

J
4
0
4

D1

DT1446-04

1 2 3
456

+

P700
CR2032

1
2

D703
ESD

2

1

TP704

R793

0R NM

T
P

J
4
0
5

R120

24K

C3

10U

C706

100N

R118 0R

C1

10U

R9
1K

R792
1K

EFM8UB20F64G-B-QFP48

U1B

GND
7

VDD
10

VREGIN
11

VBUS
12

C8

100N

ST701

NM

1
2

TP154

53 41 2

P103
USB_MICRO_AB

1 2 3 4 5

6
7

8
9

TP703

R119 0R

TP157

TP156

MCU_P4.0
MCU_P4.1
MCU_P4.2
MCU_P4.3
MCU_P4.4
MCU_P4.5
MCU_P4.6
MCU_P4.7

MCU_P3.0
MCU_P3.1
MCU_P3.2
MCU_P3.3
MCU_P3.4
MCU_P3.5
MCU_P3.6
MCU_P3.7

MCU_P2.0
MCU_P2.1
MCU_P2.2
MCU_P2.3
MCU_P2.4
MCU_P2.5
MCU_P2.6
MCU_P2.7

MCU_P1.0
MCU_P1.1
MCU_P1.2
MCU_P1.3
MCU_P1.4
MCU_P1.5
MCU_P1.6
MCU_P1.7

MCU_P0.0
MCU_P0.1
MCU_P0.2
MCU_P0.3
MCU_P0.4
MCU_P0.5
MCU_P0.6
MCU_P0.7
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MCU Power Regulator

3.30    uA
132.5  uA
323.5  uA
456.1  uA
12.36  mA

Current

0x1
0x2
0x4
0x6
0x8

AEM_
CALIBRATE

Bleeder
Resistor

Sense Resistor

Isolation switch

This goes to the slide
switch, where it can be
selected as the power
source.

Advanced Energy Monitoring

GND

GND

5V

GND

GND

GND

VMCU_SVMCU_R

GND

GNDGND

GND

GND

3V6_SW

GND

GND

GND

AEM_VMCU

GND GND

3V3

GND

GND

GND

GND

GND

VMCU_R

GND

5V

GND

GND

GND

VMCU_S

GND

VCS

AEM_VMCU_ENABLE

AEM_CALIBRATE[3..0]

AEM_CURRENT_HIGH_GAIN

AEM_CURRENT_LOW_GAIN
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TP714

C730
100N

-

+

U705A
AD8655

2

3

6

R718
12K

C700

10U

C728

100N

TP713

R701

4R7

U704B

AD8655

V+
7

V-
4

NC
1

NC
5

NC
8

C708

100N

R767

160R

U700

SIP32431

IN
3

OUT
1

EN
4 GND

2

EP_GND
5

R731

1R

C703

10U

R765

51K

R706
10K2

R769

51K

R702
180K

TP712TP705

R768

90R9

R707
24K9

R763
100K

C766

10P

R760
330K

C724

1N

C702

100N

R700

10K

C732
100N

R764

90R9

U702B

TS3A4751

V+
14

GND
7

TP707

TP700

R705
267R

C707

100N

C720

1N

C770

10P

L700

742792796

1 2

C705

33N

TP701

R771

51K

C714

10U

U701

LP3982ILD-ADJ

IN
2

OUT1
1

GND
3

OUT2
4

FAULT
8

CC
6

SHDN
7 SET

5

GND_HEAT
9

TP711

TP706

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

C729
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To MCU

Debug interface 
(from board controller)

Debug interface 
(to board controller)

Debug mux controlTo Simplicity Connector

Debug Connector

20-Pin Cortex Debug + ETM Connector

MCU Isolation

Debug Mux

Power & Decoupling

Debug Mux

Debug Mode VTARGET Source VTREF Source

VTREF (EXT)
VMCU None

VMCU_BUF

External
MCU

Debug Mode

Debug In

Debug Out

Debug Off

DH_SW_ENABLE MCU_SW_ENABLE

1
0

0
1

1

1

0

0

MCU

Debug In

Debug Out

Debug Off
VMCU
None None

VTREF VTREF VTREF

GND

VTARGET_BUF

VTARGET_BUF

GNDGND

VTARGET

VTARGET_BUF VTARGET_BUF

VTARGET

5V_DH_SW

GND GND

VMCU_BUF

GND

GND

3V3

5V

V_SW

GND

GND

GND GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

5V_DH_SW
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3V3

GND

GND GNDGND

3V35V_DH_SW

DEBUG_TMS_SWDIO_#OE

DEBUG_TMS_SWDIO_OUT

DEBUG_TCK_SWCLK_#OE

DEBUG_TDI_OUT

DEBUG_TCK_SWCLK_OUT

DEBUG_TDI_#OE

DEBUG_TDI_IN

DEBUG_TMS_SWDIO_IN
DEBUG_TCK_SWCLK_IN
DEBUG_TDO_SWO_IN

DEBUG_#RESET_IN

DEBUG_RESET_#OE

DEBUG_DH_SW_ENABLE

DEBUG_MCU_SW_ENABLE

DEBUG_TRACECLK

DEBUG_#RESET_C2CKPS

DEBUG_TRACED[3..0]

DEBUG_TMS_SWDIO_C2D
DEBUG_TCK_SWCLK_C2CK

DEBUG_TDI_C2DPS
DEBUG_TDO_SWO

5V_SW

SI_HEADER_ENABLE

DEBUG_MCU_SW_ENABLE
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Simplicity Connector

BC_VCOM_ENABLE is normally
high impedance, and is never
driven high.

VCOM Interface

Isolation

Level Shift

V_SW

GND

GND

5V_DH_SW VMCU_BUF

GND

3V3

GND

VMCU_BUF 3V3

GND GND

VMCU_BUF 3V3

GND GND

VMCU_BUF 3V3

GND GND

GND

GND

GND

GND

5V 3V3 VMCU

GND

GND

GND GND GND

5V 3V3 VMCU

GND
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BC_VCOM_TXD
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BC_VCOM_RTS
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SI_VCOM_CTS
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J-Link USB Cable

Connected
Disconnected

Q600 State

OFF
ON

Q601A State

OFF
ON

V_SW

3.6V
VMCU

VMCU_SENSE

VMCU
Isolated

Isolation switches are powered by 3V6_SW when the USB cable is connected, otherwise by VMCU.

3V3 Regulator

VTarget Voltage Mirror

VMCU Voltage Mirror

J-Link USB Port

Power Supply for Analog Switches

5V

GND

GNDGND GND

GND
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GND

GND

GND
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GND

GND

GND
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GND
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Board Controller

BC Serial FlashPower & Decoupling Board ID & Button Isolation

TEST_USB_ADDR0
TEST_USB_ADDR1

TEST_USB_ADDR2

TEST_BC_TXD
TEST_BC_RXD

TEST_MODE

Board Version

Production test:
10MHz reference
clock input

BOOTLOADER_HALT

GND GND GND

GND GND

GND

GND GNDGND

GNDGND

5V

GND GND

GND GND

GND

3V3

3V3

DBG_VREGO

GND GND

3V3 3V33V33V3

GND GND

3V3V_SW

GND GND

GND GND

3V3

3V3 3V3

GND

3V3

GND

GND

GND

DEBUG_TMS_SWDIO_OUT
DEBUG_TCK_SWCLK_OUT
DEBUG_TMS_SWDIO_#OE
DEBUG_RESET_#OE
DEBUG_TDO_SWO_IN

DEBUG_TDI_OUT
DEBUG_TDI_#OE

DEBUG_TMS_SWDIO_IN
DEBUG_TCK_SWCLK_IN

DEBUG_TDI_IN
DEBUG_#RESET_IN

DEBUG_TCK_SWCLK_#OE

BOARD_VER0
BOARD_VER1

DEBUG_DH_SW_ENABLE

DEBUG_MCU_SW_ENABLE

BC_BUTTON_ENABLE

BC_VCOM_RXD_DIR
BC_VCOM_TXD_DIR

AEM_CURRENT_LOW_GAIN

BC_VCOM_RTS
BC_VCOM_CTS

BC_VCOM_TXD
BC_VCOM_RXD

BC_VCOM_RTS_DIR
BC_VCOM_CTS_DIR
BOARD_ID_SDA
BOARD_ID_SCL

BOARD_ID_WP

LED_STATUS_R

LED_STATUS_G
BC_DISP_SPI_CS
BC_DISP_SPI_SCLK

AEM_SWITCH_POS

BC_DAC_OUT

AEM_5V_#ENABLE

AEM_SENSE_SELECT

AEM_CURRENT_HIGH_GAIN

AEM_VMCU_ENABLE
BC_ADC_SPI_COPI
BC_ADC_SPI_CIPO

BC_ADC_SPI_SCLK
BC_ADC_SPI_CS

BC_I2C_EXP_ENABLE

AEM_CALIBRATE[3..0]

BC_UIF_BUTTON0
BC_UIF_BUTTON1

BC_SPI_COPI
BC_SPI_CIPO

BC_SPI_SCLK
BC_SPI_CS

BC_DISP_SPI_COPI

USB_DM
USB_DP

BC_I2C_EXP_SDA
BC_I2C_EXP_SCL

UIF_BUTTON0
UIF_BUTTON1

BOARD_ID_WP

BOARD_ID_SDA
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BC_SPI_CIPO

BC_VCOM_ENABLE
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LED_JLINK

BC_DISP_AVAILABLE
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SI / SIO0
D2

SCLK
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RESET# / SIO3
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PE10 / USART0_TX #0
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PE15 / LEUART0_RX #2
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B10
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PF6 / USART1_TX #3
B8

PF7 / TIM0_CC1 #1
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