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EFMSLBL Laser Bee STK SILICON LABS Revision History
Board Function Page Rev. Description
Title Page 1 AO0 1Initial release.
User Interfaces 2 A0l cChanged_to surface mounted joystick
) ; and smaller reset switch.
Signal Assignments 3
A02 Cleaned up sine generator circuit.
EFM8 I/0 & Power 4 updated silk print.
STK Common Platform > AO3 Updated revision on EFM8LBI.
; Moved reset switch.
1 kHz Signal Generator 6
Update: Fixed EXP pinout description
Advanced Energy Monitor 7 (documentation update change only)
Board Controller 8
Debug Interface 9
Power & Misc. 10
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Breakout Connections RGB LED Analog Joystick My
VMU VMCU 5v 5v VMCU JSC
Labels: 101 Labels: Lgk\a/els: 4 2102 éf/be‘“ ‘_A R111
[a w2 10K
\é’,\\‘ﬂgu g’[‘\"‘[sU GND 3 4 GND » MCU_PO0.[7..0] LED2
MCU_P2.6..0] <4 NC %_. pog MCU_P0.0 RGB JS_COMM
NC > | o ._é NC MCU_P2.6 py ¢ b1 MCU P01 Ay UIF_JOYSTICK ) =
NC | o ] NC MCU_P25 po - b2 _MCU_PO
NC are -—ag NC MCU_P24 py 4 b0 3 MCU P03 !f !f !f
NC Hlaald2 | NC MCU P23 py 3 7| poa MCU P04
MCU_P3.[7..0] <4 NC T g NC MCU_P22 py 5 po5__MCU_PO5 G B R
I P antan Mo rrrer A
B -— 2V p2Q 2 PO Ax] —
Méf 2 .g o3 a ._72 NC MCU_P1.(7..0] <4 MCU P 7 o T S To e PTo » MCU_P1.(7.0] R135 < e o T ©
CU P32 — 3 =5 NC MCU P16 py g 23 | g gl 24 [p1g WCUPTT UIF_LEDO, )—D—‘ 1)
CUPI e s [ %1% | ne WCUPTS p1s | 25 | & w26 [p1o WCUPT 8 2
= P31 s NC MCU P14 p1 4 27 28| p1 MCU_P1.3 R136
CU_P30 p3 g 27 8 NC 59 ™ ®"1 50
e 5o " 50 o l}gvgeND L 20 | o g 30 | GND[} 3v3 UF_LEDI>— F——
avsp NP S e SND s 3 31 32 {3y o0 R126 []R127
. 7 UF_LED2Y>— Ly 33K [ Je0.4K
G;;ND GN;;D GND GND 2K32
GND GND  GND GND GND  GND
EXP-Header Functionality
EXP port . DAC Loopback Analog Switch
VMGU 5V 3v3 1o U.FL ADC Connection
A A 3 P2.3 CMP1.5/ADC0.16 TS3A475
5 P30 DACO P s
P100 7 Pai DAC1 comMt — — NO1 —
EXP_HEADER[16..3] )= 1 pal 9 P32 DAC2 g CoM2 — — NO2 —1
EXP_HEADER3 P23 3 P1.0__ EXP_HEADER4 1| P33 DAC3 70| COM3 —~— NO3 7%
EXP_HEADERS P 5 P0.7___EXP_HEADERG 13 P24 CMP1.6/ADC0.17 DAC_LOOPBACKO4 COM4 — — NO4 > DAC_LOOPBACK1
EXP_HEADER P 7 0.6 EXP_HEADERS 15 | P13 | 1200 SCL | ADC09 1
EXP_HEADERD B P11 EXP_HEADERT0 17 IN1
EXP_HEADERTT B P20 EXP_HEADERT 19 IN2 vV sw
EXP_HEADERT P. P21 EXP_HEADERTA o) IN3 -
EXP_HEADERT5 P P1.2 EXP_HEADERTS BC_DAC_LOOPBACK_ENY IN4 ‘f
2| VMCcU
C gg-g;g—:gg—ggkg 4 P10 SPIO_MOSI | CMPi.1/ADCO.6
—EXP_I2C_ 6 | P07 | SPIO_MISO | CMPO5/ADCO.5 R141 c111
HEADER _2X10_2.54MM_HOR_SMD 8 | P06 | SPIO_SCK | CMP0.4/ADCO.5 oK
10 | P11 | SPIONSS | CMPO.7/ADCO.7 oo
GND 12 P20 | UART1_TX  CMP1.3/ADC0.14
14 P21 | UARTIRX  CMP1.4/ADC0.15 oo
16 | P12 | 12C0_SDA | CMPO.8/ADCO.8 TSIAITE
18 | 5V
20 | 3v3 GND
Memory LCD-TFT Display & Multiplexer
voIsP User pushbuttons
A vMCU
VDISP
SW100 R100
R101 []R102 100R
R131 1M ™M 1 i 2
. 4 oc-nm DISP1 —]
BC_DISP_PWR_EN BoLw OR 3 |—l V4
BC_DISP_SCLK & AAAAQ NM P101 UIF_PBO
BC_DISP_MOSI ) ?2?56 UIFPBA GND
BCDISP.CS ), 5 DISP_SCLK _1 c100 | cio1 swio1
VMCU? y T BISPMOST SCLK 1 ©100 | ¢ R103
B 11 DISP_C sl N N 1 i 2 100R
15 DISP_COM SCs
EFM_DISP_SCLK > EXTCOMIN 3 4 -
EFM_DISP_MOSI 2 DISP V4
EFM_DISP_CS = VDDA
4]0 GND  GND GND
EXTMODE
EFM_DISP_ENABLE}) 1; ©102_| C103 VSs Zé
100N [ 100N oo VSSA
R110 R105 TS3A44159 S
100K 10M 3v3 VMCU
XF2L-1025-1A_MEMLCD RESET Pushbutton
N [S013B7DHO03
R1078 GND GND  GND GND
GND GND 100K R128  SW103
M4 M5 1K R1049
> BC_DISP_AVAILABLE 100R
Q100 Ry T UIF_PBRESET 2
1068
DMN5LOBWK v 107
10
-~ v+ 100N GND
c104
2L N
GND 100N GND
TS3A44159 L1 L STK
GND GND 25x4mm  25x4mm © | Schematic Title
A The EFM8 always controls ownership of the display -
using the EFM_DISP_ENABLE signal. EFM8LB1 Laser Bee Starter Kit
EFM_DISP_ENABLE | DISP_CTRL [VDISP S | L| C D N LA Bs Page Title
0 BC BC_DISP_PWR_EN Designed: Approved: User Interfaces
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PO Connections
MCU_P0.[7..0] {4
MCU_P0.7 SPI0_MISO % EXP_HEADERS
ﬁ) EFM_DISP_SCLK
MCU_P0.6 SPI0_SCK » EXP_HEADERS
MCU_P0.5 UARTO_RX < EFM_BC_RX
MCU_P0.4 UARTO_TX > EFM_BC_TX
MCU_P0.3 K UIF_PB1
MCU_P0.2 K UIF_PBO
MCU_PO.1
MCU_P0.0
P1 Connections
MCU_P1.[7..0] <G
MCU_P1.7 K UIF_JoYsTICK
MCU_P1.6 PCA0_CEX2 < UIF_LED2
MCU_P1.5 PCA0_CEX1 < UIF_LEDT
MCU_P1.4 PCAO0_CEX0 < UIF_LEDO
1—<<Bc71KHz,S|NE
MCU_P1.3 12C0_SCL > EXP_HEADER15
1—<<BC_REFCLK
MCU_P1.2 12C0_SDA EXP_HEADER16
MCU_P1.1 SPI0_CS > EXP_HEADER10
ﬁ) EFM_DISP_MOSI
MCU_P1.0 SPI0_MOSI EXP_HEADER4
P2 Connections
MCU_P2.[6..0] <4 R139
MCU_P2.6 — > EFM_DISP_CS
MCU_P2.5 R
MCU_P2.4 > EXP_HEADER13
ﬁ} DAC_LOOPBACKO
MCU_P2.3 EXP_HEADER3
R1053
MCU_P2.2 — > EFM_BC_EN
OR
MCU_P2.1 UART1_RX > EXP_HEADER14
MCU_P2.0 UART1_TX > EXP_HEADER12
P3 & DEBUG Connections
EFM_C2CK_RESET » MCUDBG_TCK_SWCLK_C2CK
R1056
> MCUDBG_C2CK_PS
1K
K UIF_PBRESET
£Fm coD 3 > MCUDBG_TMS_SWDIO_C2D
R1055
» MCUDBG_C2D_PS
1K
MCU_P3.[7..0
_P3[7.0] & MoU_P3T R1054
1K
R1059
MCU_P3.4 3 KEFM_DISP_ENABLE
OR
MCU_P3.3 > EXP_HEADER11
MCU_P3.2 > EXP_HEADER9
MCU_P3.1 > EXP_HEADER7
ﬁ) DAC_LOOPBACK1
MCU_P3.0 > EXP_HEADERS

Schematic Title

EFM8LB1 Laser Bee Starter Kit
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Power Switch
MCU_P1.[7..0] <
MCU_P1.7
MCU_P1.6
g‘(')"gTCH MODE DESCRIPTION Voo 1
MCU_P1.4
AEM AEM Enabled, VvMCU sourced from external 3.3V LDO =
D powered by BC USB 5V supply MCU_P13
N MCU_P1.2
BAT AEM Disabled, VMCU sourced from external
coin-cell battery or external power supply MCU_P11
MCU_P1.0
MCU_PO.[7..0] <
MCU_P0.7
MCU_P0.6
MCU_P0.5
TP155
MCU_P0.4
MCU_P0.3
AEM_VMCU_OUT ))—T— VMCU o
Labels: swiot —
4 MCU_P0.1
AEM 5
BAT 8 _!_ Meu_Po.0 8 5| 8 g g 5| € &
c108 P15 U107
DPDT_SW_SMD TP156 R142 o - o < x © ~ o
100N 22278538 ¢
E £ o
Layout note: < § é »E(—: E
C ity e cu TP157 100N R143 ' g g g 22 "
when switch is in oND oND R PO.O/VREF S 2 P1.1
the left position f ? M 2 i & 2
vio P1.2
P700 3 22
COIN_CELL _]_cmg_]_ono VDD P13
100" | 100N EFM_C2CK_RESET Y)————— R&T/cack pra |2
MCU_P3.[7..0] < EFM_C2D >>‘5 P3.7/C2D P15 |22
MCU_P3.4 6 19
P3.4 P1.6
GND MOy P33 {p33 P17 HE
MO P32 8 1 pa2 P20 (L
C2 Debug Header
- o 0 1B v o N - 2
EFMBLB12F64E 5 8 8§ N N N o N &
1 o of <« of o ¥ v © 1)
- MCUDBG_TCK_SWCLK_C2CK ol o o o ¥ 2 @ 2
Eg:g MCUDBG_TMS_SWDIO_C2D MCU_P3.1
1x3z;:mm A MCU_P3.0 YA
5 MCU_P2.[6..0] <G UFL_ADC_IN {&—
MCU_P2.6
MCU_P2.5 R140
1
MCU_P2.4 OR
MCU_P2.3
MCU_P2.2
MCU_P2.1
MCU_P2.0
® | Schematic Title
A .
EFM8LB1 Laser Bee Starter Kit
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HB1
veoM AEM

EFM_BC_TX VCOM_RXD AEM_VMCU_OUTI—————>)> AEM_VMCU_OUT
EFM_BC, RX VCOM TXD

VCOM_#RTS

VCOM_#CTS -
EFM_BC_EN ) VCOM_ENABLE MCUDBG_TMS_SWDIO_C2D MCUDBG_TMS_SWDIO_C2D

MCUDBG_TCK_SWCLK_C2CK| MCUDBG_TCK_SWCLK_C2CK
MCUDBG_TDI_C2DPS| MCUDBG_C2D_PS
MCUDBG_RESET_C2CKPS| MCUDBG_C2CK_PS

criaee MCUDBG_TDO_SWO
UIF_PBO 2:'un=jso MCUDBG_TRACED]3..0]|
UIF_PB1 UIF_PB1 MCUDBG_TRACECLK] HB2

BC_DAC1_OUT N
BC_DAC_OUT — BC_DAC1_OUT  BC_1KHZ_SINEI—>) BC_1KHZ_SINE

ROL & INPUTS OUTPUTS

EXP Board

BC_EXP_I2C_SCL EXP_ID_SCL 128
BC_EXP_I2C_SDA EXP_ID_SDA -

dentif

BC_1KHZ_CLK BC_1KHZ_CLK BC_REFCLKI—>) BC_REFCLK

BC_CLK_SWITCH_EN BC_CLK_SWITCH_EN

Board Controller GPT

BC_[0[11..0]

: BC_IO[11..0] %

CLK CIRCUITRY

MCU STK Platform

BC_DISP_SCLK
BC_DISP_CS

BC_1KHz_CLK
BC_DISP_AVAILABLE

 BC_CLK_SWITCH_EN
BC_DISP_PWR_EN

 BC_DAC_LOOPBACK_EN

% BC_DISP_MOSI

BC_IO11

® [ Schematic Title

EFM8LB1 Laser Bee Starter Kit
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LPF
U730D
13
c1007 -
v OFILT U730A c1014 u730C
2 ™ B 14 L 10 OPA4322
C1005 10
22N 15N R1036
! 1opna322 € » 1KHZ_SINE_DAC
c1010 R1092 OR
10.52K
BC_DAC1_OUT + 91— ¢1020
= OPA4322 10N 1U
10U NM
c1o11 R1093 R1032
10N GND T 1 oND
4.99K 9.09K
GND GND
U7308
OPA4322
) 7
s L1002 V_FILT
. ) R1033 T . U730E
- VDD
CBF102WB 33R c1o18 | c1019
10U [ 100N oo -1
OPA4322
GND
Analog Switch
TE)QSS T(F_’;)Iio
R1044 , A TS3A475
7 com1 —~— No1
OR 9 COM2 —~— NO2
1KHZ_SINE_DAC 76 COM3 — — NO3 |57 BC_1KHZ_SINE
BC_1KHZ_CLK COM& — — NO4 BC_REFCLK
By N1
IN2
72 IN3
BC_CLK_SWITCH_EN [ > IN4

R1048
100K

GND

Schematic Title

EFM8LB1 Laser Bee Starter Kit
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MCU power regulator
AEM_VMCU_ENABLE}}
VMCU_R  VMCU_S U700A
TP700 TP701 Bleeder
u701 (f T Resistor Ay e - ne X
R701
N ouTt 1 2z —""—v - ——1"> sem.wocu ouT AEM Calibration
our2 4R7 €700 c701
SET R702 sense Resistor R760 NX3V1G66
— 180K 10U 100N 330K
SHDN TP705 TP711 TP7T12  TP713  TP714
100N 10U [
3 ono Sl GND  GND T , jmza sz e o @ ‘f
GND —
GND_HEAT ~ CC 41 comt — No1 aiiBration
R703 9| COMm2 NO2 AEM_CTRL
LP3982ILD-ADJ COM3 — — NO3 L Current
GND GND GND C705 110K 3V6 SW 01 Coms —— Noa [
33N _ 0x1 3.30 uA
L702 AEM_CTRL? 1 N1 0x2 100 uA
~2 CTRCZ IN2 0x4 220 uA
GND GND K 7129 IN3 0x6 320 uA
CBF102WB urees u7oo8 IN4 0x8 3.30 mA
14 v+ 6 vce AEM_CTRL3..0] )
| cror _| croa
7 3
100N GND 100N GND
TS3A4751 NX3V1G66
GND GND GND GND
R1002 AD8656
— 3 N\ TP706
MCU current sense oKz R1003 T
C1001 T 1 — > AEM_SENSE_CURRENT_RANGE2
N 62R
2 €920
VMCU_R VMCU_S 100N
U1000A
ves GND
GND
R709 R710 R1004
1K8 U703 LTC6102CDD 1K8 BT 1002
c710 1 8 L
5v L700 100N 2| NS IN+ 1r
CBF102WB -INF )
— 6 | \res R1005 oP
2 1 2 BV 160R
R717 sl
B 10R C714 c728 : V’(HEAT) out 14 ~
10U 100N -
R718 c729 MCU Voltage Sense
N 12K R1007 AD8656
GND GND GND Jon — 5 TP707
6K2 R1008 T VMCU_BUF TP708
o oo ©1003 z 7 —3 > AEM_SENSE_CURRENT_RANGE1
N 62R
o croa > AEM_SENSE_VOLTAGE
100N
U10008 cr18
GND
N
R1009 oNo
1
51K c1004
1|
1r GND GND
R1010 0P
i IHB1
MCU STK Platform
L1001 3v3 A
CBF102W8 NP ® | Schematic Title
A U1000C R731 —,
v " EFM8LB1 Laser Bee Starter Kit
Page Title
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J-Link USB Port

P601

12345

WR_COM_USB_MINI_B

DEBUG_RESET_OUT

CmMmcu1

DEBUG_TDI_OUT

DEBUG_RESET_OUT

DEBUG_TDI_OUT

DEBUG_TMS_SWDIO_OUT

DEBUG_TMS_SWDIO_OUT

DEBUG_TCK_SWCLK_OUT

DEBUG_TDI_IN
DEBUG_TMS_SWDIO_IN
DEBUG_TCK_SWCLK_IN
DEBUG_#RESET_IN
DEBUG_TDO_SWO_IN

DEBUG_EXT_VDD_TARGET
DEBUG_EXT_CABLE_ATTACH]

DEBUG_TDI_#OE

DEBUG_TCK_SWCLK_OUT

DEBUG_TDI_IN
DEBUG_TMS_SWDIO_IN
DEBUG_TCK_SWCLK_IN
DEBUG_#RESET_IN
DEBUG_TDO_SWO_IN

DEBUG_EXT_VDD_TARGET
DEBUG_EXT_CABLE_ATTACH

DEBUG_TCK_SWCLK #OE

DEBUG_TDI_#OE

DEBUG_TMS_SWDIO_#OE

DEBUG_TCK_SWCLK_#OE

DEBUG_TMS_SWDIO_#OE

DEBUG_MCU_ISOLATE_#EN

DEBUG_MCU_ISOLATE_#EN

DEBUG_RESET_#OE

DEBUG_MCU_SW_ENABL
DEBUG_DH_SW_ENABLE

AEM_VMCU_ENABLE
AEM_SENSE_VOLTAGE
AEM_SENSE_CURRENT_RANGE1

S ——

DEBUG_RESET_#OE

DEBUG_MCU_SW_ENABLE
DEBUG_DH_SW_ENABLE

AEM_VMCU_ENABLE
AEM_SENSE_VOLTAGE
AEM_SENSE_CURRENT_RANGE1

LED_STATUS_|
LED_STATUS_G

Indicators:

Status Debug out J-Link
3v3 3v3 3v3
R900 R903
R919 3K 2K
1K
~ ~
LED904 LED900 LED901
LED_G_R YELLOW S BLUE
Al Al

LED_DEBUG_OUT

LED_DEBUG_OUT
LED_JLINK

LED_JLINK]

UIF_PB1 UIF_PB1
UIF_PBO UIF_PBO

3

EXP_ID_SD,
EXP_ID_SCL

8c_pac_ouTi——__>

REF_BOARD_ID_SDA
REF_BOARD_ID_SCL

EXP_ID_SDA
EXP_ID_SCL

BC_DAC_OUT

BC_EXT_HEADER_ENABLEI———>>BC_EXT_HEADER_ENABLE

BC_IO[11..0] @ppmmmm<__>BC_IO[11..0]

g (ooooo) _5, AEM_SENSE_CURRENT_RANGE2 AEM_SENSE_CURRENT_RANGE2
Place these TPs AEM_CTRLI3..0] € AEM_CTRL[3.0]
T TPJB14 Close to USB
~ header
)L +—o0
TPJ613 sy gg_gﬁg_ia;g BC_UART_RXD
N _UART_ BC_UART_TXD
GND GND GND T CBF221HC BC_UART_#RTS{ BC_UART #RTS
5 — ) BC_UART_#CTS, BC_UART #CTS
USBDP USBDP
_ USBDM USBDM
BOOTLOADER_HALT
R s 4 BOOTLOADER_HALT
Bootloader
Ie) D600 .
Halt pin Control MCU
TPJE11 TPJE12 pazzoczs | A |4 4 2 TPHOgg

/HB1

MCU STK Platform

® [ Schematic Title

EFM8LB1 Laser Bee Starter Kit
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R811
—— [+ <DEBUG_EXT_CABLE_ATTACH
33 T00R { DEBUG_TMS_SWDIO_#OE
~ sono- K DEBUG_TMS_SWDIO_OUT
Reo0  TPUBI3 3 Reand
100K DH_VTARGET o popopaa DHVIARGET VTARGET
74LVC2G125
00000 DH_VTARGET VTARGET UB09A
c2
DH_VTARGET R816 R801
74LVC2G125
D | P800 100K , [ALVC4086 _Usoon 47K RPBOO Usoos K DEBUG_TCK_SWCLK_OUT
1 DH_TMS_SWDIO_C2D 1z == W TMS_SWDIO
3 F_TCK_SWCLR_C2CK 912 —— 2 TCR_SWCLK - ' DEBUG_TCK_SWCLK_#OE
D0~ = 3z —>— 3y = —
5 7 I g?’ o 1 4z —— a4y 1 IBICLSWO = — ﬁ K DEBUG_TDI_OUT
T H_#RESET 3 o K DEBUG_TDI_#OE
11§:|_': 1 RP8O1 UB0BA
! 112 3 |4 |5 |6 |7 58 3E o5 L4l — g g; B1 M DEBUG_TMS_SWDIO_IN
X 1E — o 82 a2 DEBUG_TCK_SWCLK_IN
AAAAAAAAL — & 183 A3 DEBUG_TDO_SWO_IN
< 1 4[5 |6 — 8 6 v DEBUG_TDI_IN
GND F VW W WS D800 R805 3R | 6|52 e DEBUG_#RESET_IN
VESDO5A8A-HNH o #RESET — 5 o ¢
— B7 AT X
74LVC4066  Ug02A 4 10
D801 ) N 20 S v 33R VTARGET B8 A8 =
PESD5VOF5UF GND 317 —~— v oE pZ2
N 9 - 2
1o 32 3Y (7 oNo DIR
4z —— 4y RB09
MCUDBG_TRACECLK 100K paio a‘;la\ﬁZGﬂS 74LVCBT245
-~ 3 NM
MCUDBG_TRACED[3..0] ;E DEBUG_HEADER_EN —__ C2 B1 GND
3E
w1 MCU_SW_EN 100R K DEBUG_RESET_OUT
ssy < K DEBUG_RESET_#OE
C MCUDBG_RESET_C2CKPS <} VMCU_BUF VTARGET
805A TS3A4T5 R808 [ ] Re07
2 74LVC4066 __UBQBA a7 | ] ak7
MCUDBG_TMS_SWDIO_C2D COMI — — NO1
MCUDBG_TCK_SWCLK_C2CK 41 come —— noz 21z —— v e
—_— —_—~—
MCUDBG_TDO_SWO o CoM3 NO3 (=37 5122 2y c2 B1
MCUDBG_TDI_C2DPS COM4 — — NO4 3 = 70132 —>— 3Y[7
1 — iz —— v 74LVC2G125
51N Q800 u803B GND
12 IN3 DMNSLOBWK 1E 2 y c1 < { DEBUG_DH_SW_ENABLE
IN4 2 1
SEfTT 1
4E
15 K DEBUG_MCU_SW_ENABLE
R814
10M M
K DEBUG_MCU_ISOLATE_#EN
GND
Power & Decoupling
VTARGET
L801
B L2 1
CBF102WB
c810
VTARGET
100N
> DEBUG_EXT_VDD_TARGET
GND GND
€890
VTARGET 3V3 R891
Qe A us0sB 100K 10N
23 L800
T2 xggg 5v CBF102WB
] paD 22 4
VCCA "
GND
csoe:: ::csos enp 2
100N 100N GND
74LVC8T245 | csos
MCU STK Platform
GND GND GND  GND ® [ Schematic Title
EFM8LB1 Laser Bee Starter Kit
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