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5 4 3 2 vMcy 1
Breakout Connections RGB LED Analog Joystick
VMCU
VMCU A R111
J101 J102 10K
Labels: Labels: - o SW102
umcu v Row JS_COMM
GND GND MCU P00 > MCU_PO.7.0] RGB UIF_JOYSTICK ) s 4
| N hoo CU_PO.T 7 17 1z
| X ]
> || NC P0.2 o2 !f !f !f 5 2
= | NC Po3 CU P04 G B R
T 1la| NC P0.4 T _| c10e
D MCU_P2.[1..0] ((-‘ MCU_P2.1 fa - N Eg'g CU P06 [
CU_P2.0 P2.0 PO.7 CU_P0.7 R135 - © ~ _
MCU_P1.[7..0] <4 CUPT o S CUPTO » MCU_P1.[7..0] UIF_LEDO >_:._[
CU_P16 P16 P11 CU_PT.1 698
CU_P1.5 p1S P12 CU_PT R136
CU_P14 P14 P13 CU_P13 UF_LEDI>— F—— R124 R113 R125 R126 [ [R127
3v3 4 GND GND 4 3v3 910 15K 100R 10K 33K | 160.4K
3v3 3v3 R137
UF_LED2>— }—
2320
GND NM NM- GND GND GND  GND GND GND GND
EXP-Header Functionality
EXP po rt ** Indicates potential STK hardware conflicts X
VMCU 5y 3v3 7] GND U.FL ADC Connection
A A 3 P0.0 CMPO.0/ADC0.0
5 P14 CMP1.4/ADC0.12_** STK LEDO
P100 7 P15 CMP1.5/ADC0.13** STK LED1
EXP_HEADER[16..3] Y= 1wl 2 9 Pl6 CMP1.6/ADC0.14 _ ** STK LED2
EXP_HEADER3 P0.0 3 P1.0 EXP_HEADER4 11
EXP_HEADERS P1.4 5 P0.7 EXP_HEADERG 13
EXP_HEADER P15 7 PO. EXP_HEADERS 15 P13 | 12C0_SCL __ CMP1.3/ADCO.11
EXP_HEADERY BT BT EXP_HEADERT0 17
EXP_HEADERTT PO.. EXP_HEADERT 19
EXP_HEADERT PO EXP_HEADERTZ
EXP_HEADERTS P1.3 P1 EXP_HEADERTE
2 | VMCU
C gg—g;g—:gg—ggkg 4 P10 SPIO_MOSI | CMP1.0/ADCO.S
—EXP_12C 6 PO.7 | SPIO_MISO | CMPO.7/ADCO.7
HEADER_2X10_2.54MM_HOR_SMD 8 PO.6 | SPIO_SCK  CMPO.6/ADCO.6
10 | P14 SPIONSS | CMP1.1/ADC0.9 GND
GND 12 P04 | UARTO_TX | CMP0.4/ADCO.4
14 P05 | UARTORX | CMP0.5/ADCO.5
16 P1.2 12C0_SDA CMP1.2/ADCO0.10
18 | 5V
20 | 3v3
Memory LCD-TFT Display & Multiplexer User pushbuttons
VDISP vMCcU
A
VDISP
SW100 R100
R101 []R102 100R
1M 1M 1 i 2
BC_DISP_PWR_EN 3} 1 Bhv© OR DISP1 UIF_PBO 3 N/
BC_DISP_SCLK & o EL%% NM P101 UIF_PB1 GND
BC-_DISF_Mosi 2 c100 | c101 SW101
_DISP_ 2 6 DISP_SCLK 10 - = R103
B VMCU T DISP_MOST SCLK N N 1 i 2 100R
A 11 DISP_C sl
15 DISP_COM SCs 3 4 -
EFM_DISP_SCLK 5 = EXTCOMIN <V
EFM_DISP_MOSI . DISP
EFM_DISP_CS % 51 Vooa GND  GND GND
VDD
EXTMODE
EFM_DISP_ENABLE} H c102 | c103 vss
100N | 100N VSSA VMGU
R132 A
R110 R105 TS3A44159 0R RESET Pushbutton
100K 10M 3v3
XF2L-1025-1A_MEMLCD
NV TS07367DH03 Sw103 R1049
oD oNo R:gglg GND GND  GND GND i 1 100R
 BC_DISP_AVAILABLE M4 M5 UIF_PBRESET ) 1
V_sw N/
| q100 71 oo
DMNSLOBWK U1068 100N
vs 2
! c104 / GND
2
GND
GND 100N STK
5 TS3A44159 ;’; L L . _
GND GND 25x4mm  25x4mm Schematic Title
A The EFM8 always controls ownership of the display EFM8BB1 Busy Bee sTK
using the EFM_DISP_ENABLE signal.
Page Title
EFM_DISP_ENABLE [ DISP_CTRL |VDISP S I LI C D N LA B S
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PO Connections
MCU_P0.[7..0] <G MCU_P0.7 SPI0_MISO > EXP_HEADERS
> EFM_DISP_SCLK
MCU_P0.6 SPI0_SCK EXP_HEADERS
» EXP_HEADER14
MCU_P0.5 UARTO_RX K EFM_BC_RX
ﬁ) EXP_HEADER12
MCU_P0.4 UARTO_TX > EFM_BC_TX
MCU_P0.3 K UIF_PB1
MCU_P0.2 K UIF_PBO
R139
MCU_PO.1 — > EFM_DISP_CS
R138
OR NM
R1059  GND
l’:.—« EFM_DISP_ENABLE
OR
MCU_P0.0 » EXP_HEADER3
Pl Connections
MCU_P1.[7..0] <G
MCU_P1.7 K UIF_JoYsTICK
K UIF_LED2
MCU_P1.6 PCA0_CEX2 > EXP_HEADER9
K UIF_LED1
MCU_P1.5 PCA0_CEX1 EXP_HEADER7
K UIF_LEDO
MCU_P1.4 PCAO_CEX0 EXP_HEADERS
(BCJKHZﬁSINE
MCU_P1.3 12C0_scL EXP_HEADER15
 BC_REFCLK
MCU_P1.2 12C0_SDA EXP_HEADER16
MCU_P1.1 SPI0_CS > EXP_HEADER10
» EFM_DISP_MOSI
MCU_P1.0 SPI0_MOSI > EXP_HEADER4

P2 & DEBUG Connections

R1053
MCU_P2.1 ) MCU_P2.1 1 > EFM_BC_EN
OR
R1054
MCU_P20°S MCU_P2.0
1K
R1055
» MCUDBG_C2D_PS
1K
EFM_C2D ) » MCUDBG_TMS_SWDIO_C2D
< UIF_PBRESET
R1056
> MCUDBG_C2CK_PS
1K
EFM_C2CK_RESET ) > MCUDBG_TCK_SWCLK_C2CK
/
STK
® | Schematic Title
EFM8BB1 Busy Bee STK
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5

Power Switch

SWITCH | MODE DESCRIPTION

POS

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

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

VMCU

TP155
AEM_VMCU_OUT ))—T—
Labels: swiot

4

AEM 5

6

BAT

DPDT_SW_SMD

Layout note:

Rotate such that
the battery is used
when switch is in
the left position

TP156

GND GND GND

l COIN_CELL
:

C108

100N

GND

C2 Debug Header

J103

[= ; MCUDBG_TCK_SWCLK_C2CK
- MCUDBG_TMS_SWDIO_C2D
] -7 -

MCU_P1.[7..0] <&
MCU_P1.7
MCU_P1.6
MCU_P1.5
MCU_P1.4
MCU_P1.3
MCU_P1.2
MCU_P1.1
MCU_P1.0
MCU_PO.[7..0] <&
MCU_P0.7
MCU_P0.6
MCU_P0.5
MCU_P0.4
MCU_P0.3
MCU_P0.2 U103
MCU_PO0.1 y
Mcu_Po.o R140 X5 NC NC 53—
= P0.2 P0.3
OR PO.1 P0.4
UFL_ADC_IN{4 P0.0 P05 5
GND P0.6 [~7g
VDD P0.7
§| RSTb/C2CK P1.0
5| C2D/P2.0 P1.1
70| P17 P1.2
P1.6 P1.3 [12
\e] TP157 1; bie .
f Q —— P21 NC [——X
c1o

C110

IS

ON

S

10U

EFMBBB10F8G-A-QSOP24

1X3 2.54MM GND
NM GND
EFM_C2CK_RESET )
EFM_C2D )
MCU_P2.13 MCU_P2.1
/
STK
® | Schematic Title
EFM8BB1 Busy Bee STK
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CTRLMCU_I25_MC|

MCU STK Platform

BC_10[9..0]

BC_DISP_SCLK
BC_DISP_CS

BC_1KHZ_CLK

% BC_DISP_MOSI

 BC_DISP_AVAILABLI
BC_CLK_SWITCH_EN

> BC_DISP_PWR_EN

/
STK

HB1
AEM
EFM_BC_TX > VCOM_RXD AEM_VMCU_OUTII————>> AEM_VMCU_OUT
EFM_BC_RX VCOM_TXD
VCOM_#RTS
VCOM_#CTS J—
EFM_BC_EN ) VCOM_ENABLE MCUDBG_TMS_SWDIO_C2D! MCUDBG_TMS_SWDIO_C2D HB2
MCUDBG_TCK_SWCLK_C2CK| MCUDBG_TCK_SWCLK_C2CK
MCUDBG._TDI_C2DPS| MCUDBG_C2D_PS CONTROL & INPUTS OUTPUTS
. . MCUDBG_RESET_C2CKPS MCUDBG_C2CK_PS BC 1KHZ SINE
- U nt VICUDBG TDO.SWO BC_DAC1_OUT BC_1KHZ_SINEI—>> BC_1KHZ_
| UIF_PBO MCUDBG_TRACED][3..0]
WS a— 4 . BC 25 s
_ UIF_PB1 MCUDBG_TRACECLI BCT125 DATA
BC_I2S_CK
C BC_I2S_MCK
BC_DAC1_OUT
EXP Board Identification BC_DAC_OUT BC_1KHZ_CLK BC_REFCLKIP—>) BC_REFCLK
BC_EXP_I2C_SCL gi EXP_ID_SCL s BC 125 WS BC_CLK_SWITCH_EN
BC_EXP_I2C_SDA EXP_ID_SDA CTRLMCU_SPI_#CS] BC_I25_DATA
CTRLMCU_SPI_MOS]| BC-T25 CK
CTRLMCU_SPT_SCK] G5 TCR CLK CIRCUITRY

Schematic Title

EFM8BB1 Busy Bee STK

SILICON LABS |PageTite
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MCU power regulator
AEM_VMCU_ENABLE)
VMCUR  VMCU_S U700A
TP700 TP701 Bleeder
u701 (f (f Resistor Ay e - ne (X
R701
N ouTt — 2z —""—v - ——1"> sem.wocu ouT AEM Calibration
our2 4R7 €700 c701
SET R702 sense Resistor R760 NX3V1G66
J— 180K 10U 100N 330K
SHON TP705 TP7TA1 TP7T12 TP7T13  TPT14
100N 10U e
3 ono Sl GND  GND (f , jmza sz e o @ ?
GND —
GND_HEAT ~ CC 4| COMT ——— NOf Calibration
R703 9 | com2 No2 AEM_CTRL
LP3982ILD-ADJ COM3 — — NO3 L Current
GND GND GND C705 110K 01 Coms —— Noa [
33N ave_sw 0x1 3.30 uA
702 AEMCTRLO 13,( 8Xz21 ;gg uz;
2 CTRZ IN2 x u
GND GND K 7129 IN3 0x6 320 uA
CBF102WB 7028 u7008 IN4 0x8 3.30 mA
14 V+ 6 Vele) AEM_CTRL3..0] )
| cro7 _| 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 T 1002
c710 1 8 1L
5v L700 100N 2| NS IN+ 1T
CBF102WB -INF ;
— 6 | \res R1005 oP
2 1 2 BV 160R
R717 sl
B 10R c714 c728 : V’(HEAT) our 14 ~
10U 100N -
R718 c729 MCU Voltage Sense
% 12K R1007 AD8656
GND GND GND Jon — 5 TP707
6K2 R1008 T VMCU_BUF TP708
e oo ©1003 z 7 —3 > AEM_SENSE_CURRENT_RANGE1
N 62R
o croa > AEM_SENSE_VOLTAGE
100N
U10008 c718
GND
N
R1009 oND
-
51K C1004
1|
10 GND GND
R1010 0P
sk /HBA
MCU STK Platform
L1001 3v3 P
CBF102W8 NP ® | Schematic Title
A U1000C R731 —
2
v " EFM8BB1 Busy Bee STK
Page Title
., SILICON LABS [P
ADB656 Designed: Approved: Advanced Energy Monitor
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J-Link USB Port

P601 WR_COM_USB_MINI_B

12345

8| Cooooo) |6
9 7

AEM_SENSE_CURRENT_RANGE1
AEM_SENSE_CURRENT_RANGE2

DEBUG_RESET_OUT

CmMmcu1

Indicators:

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

S ——

DEBUG_RESET_#OE

DEBUG_MCU_SW_ENABLE
DEBUG_DH_SW_ENABLE

AEM_VMCU_ENABLE
AEM_SENSE_VOLTAGE

AEM_SENSE_CURRENT_RANGE1
AEM_SENSE_CURRENT_RANGE2

AEM_CTRL[3..0] € AEM_CTRL[3.0]
Place these TPs — -
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
. USBOM. USBDM
BOOTLOADER_HALT
R s 4 BOOTLOADER_HALT
5500 Bootloader
le) Halt pin Control MCU
TPJE11 TPJE12 pazzoczs | A |4 4 2 TPHOgg

Status Debug out J-Link
3v3 3v3 3v3
R900 R903
R919 3K 2K
1K
~ ~
LED904 LED900 LED901
LED_G R \'YELLOW r BLUE
™ ™
LED_STATUS_R|
LED_STATUS G|
LED_DEBUG_OUT
LED_DEBUG_OUT
LED_JLINK
LED_JLINK =
UIF_PB1 UIF_PB1
UIF_PBO UIF_PBO
REF_BOARD_ID_SDA
REF_BOARD_ID_SCL
EXP_ID_SDA| EXP_ID_SDA
EXP_ID_SCL| EXP_ID_SCL
8C_bAc_ouTl——1__> BC_DAC_ouT
CTRLMCU_SPI_#CS] TRLMCU_SPI_#CS
CTRLMCU_SPI_MOSI TRLMCU_SPI_MOSI
CTRLMCU_SPI_SCK| TRLMCU_SPI_SCK
CTRLMCU_I12S_MC TRLMCU_I2S_MCK
BC_EXT_HEADER_ENABLEI——>) BC_EXT_HEADER_ENABLE
BC_IO[9..0] @pp==<_">BC_IO[9..0]
MCU STK Platform
® | Schematic Title
EFM8BB1 Busy Bee STK
SILICON LABS |PageTite
Designed: Approved: Control MCU
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R811
—— [+ <DEBUG_EXT_CABLE_ATTACH
33 T00R { DEBUG_TMS_SWDIO_#OE
. coaoe K DEBUG_TMS_SWDIO_OUT
Reo0  TPUBI3 3 Reand
100K DH_VTARGET & Z@@oa DH_VTARGET 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 1 Em B‘Of WO 1 iz —— i IBIO*SWO 1 — % 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 3 fa ][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 3oz —~— o oE pZ2
NM Y 0132 —>— 3 [7g NS DR
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 coms NO3 |7 32z 2y o 81
MCUDBG_TDI_C2DPS CoMs — — NO4 3 3 3z —— Wi H
- e W 74LVC2G125
51N Q800 u803B GND
o4 IN3 DMNSLOGWK 1E 22 T sl < K 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 2 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
100N /HB1
MCU STK Platform
GND GND GND  GND = ® [ Schematic Title
EFM8BB1 Busy Bee STK
Mode DEBUG_MCU_SW_ENABLE | DEBUG_DH_SW_ENABLE | DEBUG_BUF_#OE | ISOLATE_#EN | DH_VTARGET VTARGET
- : : : 0 | evernat vortase | savermat vort SILICON LABS |Pece e
ebu u xterna \4el age xterna \4el age
g g g Designed: Approved: Debug Interface
MCU Debug 1 0 0 1 Disconnected VMCU DDB JNO —
See TBoMDootG Document number Revision
Debug In 1 1 1 1 VMCU VMCU :
g A3 BRD5200A A03
Debug Off 1 1 1 0 - - Design Created Date: Sheet Created Date Sheet Modified Date Sheet
Monday, May 12, 2014 Monday, May 12, 2014 December 13, 2017 8 of 12
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5 4 av3 3 2 1
3V3 Regulator
Level Shift R682 TPJ606
1K 5v TPJ600 3v3
Virtual COM Port Interface ot 5 B0_UART RXD oo T
U660B . 2 1
74LVC2G125 IN g‘m 4 ’
TPJ607 R600 uT2 M M2 M3
10K R601
€600 C601 7| SET 180K c607
D c2 B1 K BC_UART_TXD SHON
AR 100N 10U N 10U
Isolation UBB0A 31 o FAULT
< 74LVC2G125 91 GND_HeAT oo |8
{5 y R602
6020 TS3A475 GND  UBBIA oND GND GND LP3OB2ALD-ADS  g0p 110K oND
VCOM_RXD 3 CoM1 — — NO1 74LVC2G125 33N GND
VCOM_TXD 5 COM2 — — NO2 c2 B1
VCOM_#RTS 70| COM3 —~— NO3 |77 K BC_UART_#RTS
VCOM_#CTS COM4 — — NO4 3v3 GND GND
VCOM_ENABLE[__> - IN1
- IN2
R610 T IN3 R783 .
oM IN4 A VMCU Voltage Mirror
Isolation Voltage Bufferin 5V L780
> BC_UART_#CTS g g 0 oW
GND ue618 —
74LVC2G125 VMCU - 7018 1 2
DMNS5L06 U706A e
74LVC4066 ___ U60
, [lvcaose A 3 s I
REF_VCOM RXD >——2+ 17 —>— 1y [ 3R U7068
REF_VCOM_TXD 2z —>— 2y sv VMCU BUF
REF_VCOM_#RTS oz —— v Q702 - c720 VDD
A K ] —
C REF_vCOM_#CTS 4z 4 R779 OR BCB46BWTIG
D e
5V_SW
3 R785 - GND 10U 2
;E 1 10K MCP6001T GND
3E 55 % R774 C725 MCP6001T
4K7
AE K BC_EXT_HEADER_ENABLE R782 10K 10U
GND
GND GND
V_sw
Us028 Power Supply for Analog Switches sy ave_sw
14, U603
C606 The USB VBUS voltage is used to bias these transistors, turning the B2 N ouT B1
100N GND 7 P-Channel MOSFETs (Q700) off, and the N-Channel MOSFETs (Q701) on.
TS3A4TS C609 A2 C608
N EN oo AL
GND GND GND GND J-Link USB Cable | PMOS State | NMOS State | V_SW VMCU_SENSE U 1
TLV70536
Connected Off ON 3.6V VMCU
Connector for external Disconnected OoN OFF VMCU Isolated GND GND GND
B reference designs boards
EXTERNAL BOARD
VMCU VMCU_EXT
R786 VMCU VSW  1pyeos 3V6_SW
5V 3V3 VMCU_EXT oo Q700A Q7008 Q701A
BSS84 BSS84 DMNS5LO06
R 1la REF_VCOM_RXD VMCU V_sw
3 4 REF_VCOM_TXD 1 63 4 6 1 R627
g REF_VCOM_#RTS T 14T 191
—1 . REF_VCOM_#CTS
| 9 | o w10 - - ~ © ~ OR NM
G HHE
2 - 5V_SW 5V_SW
115 (5 a8 GND GND s <o 3v3 3v6_SW
REF_BOARD_ID_SCL w8 ,
REF_BOARD_ID_SDA 0 % R621 f
HEADER_2X1p_1.47MM_SMP
OR NM
oND /HB1
MCU STK Platform
® | Schematic Title
A 102 13 a4 |5 |6 |7 |8
| EFM8BB1 Busy Bee STK
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DEBUG_RESET_OUT S 4 3 2 1
DEBUG_TDI_OUT
DEBUG_TMS_SWDIO_OUT US00A Control MCL
DEBUG_TCK_SWCLK_OUT o2
BC_DAC_OUT < Ha | PAO/ WKUP / USART2_CTS / ADC123_INO / TIM2_CH1_ETR/ TIM5_CH1/ TIM8_ETR
DEBUG_TDI_IN Jo| PA1/USART2_RTS / ADC123_IN1 / TIM5_CH2 / TIM2_CH2
PEBUG_TMS_SWDIO_IN 5| PA2/ USART2_TX / ADC123_IN2 / TIM5_CH3 / TIM2_CH3
PEBUG_TCK SWOLKIN PA3/ USART2_RX / ADC123_IN3 / TIM5_CH4 / TIMZ_CH4 PORT A
X | PA4/ SPI1_NSS / DAC_OUTT / USART2_CK / ADC12_IN4 .
PEBUG_TDO_SWO_IN H3 | PAS5 / SPIT_SCK / DAC_OUT2 / ADC12. IN5 ig;guctl?n test:
PEBUG_EXT_VDD_TARGET 3] PA6 / SPI1_MISO / TIM&_BKIN / ADC12_IN6 / TIM3_CH1 [TIM1_BKIN] z reference
PEBUG_EXT_CABLE_ATTACI R901 1K5 PA7 / SPI1_MOSI / TIM8_CH1N / ADC12_IN7 / TIM3_CH2 [TIM1_CH1N] clock input
PA8 / USART1_CK / TIM1_CH1/MCO TPJ912  TPJO13
R902 22R - B70-| PA9 / USART1_TX / TIM1_CH2
10| PA10/USARTT_RX / TIM1_CH3
USBDM 1 B PA11/USART1_CTS / CANRX / TIM1_CH4 / USBDM
UsBDP R SR A PA12/USART1_RTS / CANTX / TIM1_ETR / USBDP
o0 k9°1 PA13/ JTMS-SWDIO LED_JLINK <t oNo
—— A8 | PA14/JTCK-SWCLK U900B
18| 8P PA15/JTDI LED_DEBUG_OUT < }—
4 BC_I06 D8
Ka| PBO/ADC12_IN8 / TIM3_CH3 / TIM8_CH2N BC_07 £5| PDO/ OSC_IN/ FSMC_D2 [CANRX]
oND GNo 5| PB1/ADC12_IN9 / TIM3_CH4 / TIM8_CH3N PORT B = 57| PD1/0SC_OUT / FSMC_D3 [CANTX]
A7 PB2/BOOTI 7| PD2/ TIM3_ETR / UART5_RX / SDIO_CMD
A6 | PB3/JTDO / TRACESWO / SPI3_SCK /1283_CK [TIM2_CH2 / SPI1_SCK] BC_UART_#CTS 57| PD3/ FSMC_CLK [USART2_CTS]
DEBUG_TDI_#OE G5 | PB4 /JINTRST/ SPI3_MISO [TIM3_CH2 / SPIT_MISO] BC_UART_#RTS 86 ] PD4/ FSMC_NOE [USART2_RTS]
DEBUG_TCK_SWCLK_#OE B5 ] PB5/12C1_SMBAI / SPI3_MOSI / 1283_SD [TIM3_CH2 / SPI1_MOSI] BC_UART_TXD 6| PD5/ FSMC_NWE [USARTZ2_TX]
DEBUG_TMS_SWDIO_#OE A5 | PB6/12C1_SCL/ TIM4_CH1 [USART1_TX] 5C 103 BC_UART_RXD D6 | PD6 / FSMC_NWAIT [USART2_RX]
DEBUG_MCU_ISOLATE_#E B4 PB7 /12C1_SDA / FSMC_NADV / TIM4_CH2 [USART1_RX] BC 100 K9] PD7 / FSMC_NE1/ FSMC_NCE2 [USART2_CK]
DEBUG_RESET_#OE A4| PB8/TIM4_CH3/ SDIO_D4 [12C1_SCL/ CANRX] BCTOT J9-| PD8/FSMC_D13 [USART3_TX]
EEPROM_WP 37| PB9/ TIM4_CH4 / SDIO_DS5 [12C1_SDA / CANTX ] BC 1O Ho | PD9/FSMC_D14 [USART3_RX]
CTRLMCU_I2C_SCL 7] PB10/12C2_SCL / USART3_TX [TIM2_CH3] = Go | PD10/FSMC_D15 [USART3_CK]
CTRLMCU_I2C_SDA Rg| PB11/12C2_SDA / USART3_RX [TIM2_CH4] BC_UIF_PBog K70 PD11/FSMC_A16 [USART3_CTS]
CTRLMCU_SPI_#CS g 5 PB12/SPIZ_NSS / 1252_WS / 12C2_SMBAI / USART3_CK / TIM1_BKIN BC 104 BC_UIF_PB1 70| PD12/FSMC_A17 [USART3_RTS / TIM4_CH1]
CTRLMCU_SPI_SCK ti6| PB13/SPI2_SCK /1282_CK / USART3_CTS / TIM1_CH1N = 10| PD13/FSMC_A18 [TIM4_CH2]
CTRLMCU_SPI_MISO ) G| PB14/SPI2_MISO / TIM1_CH2N / USART3_RTS BC_UIF_PB_CON < Gio| PD14/FSMC_DO [TIM4_CH3]
CTRLMCU_SPI_MOSI <} PB15/ SPI2_MOSI / 1252_SD / TIM1_CH3N BC_EXT_HEADER_ENABLE<__} PD15/FSMC_D1 [TIM4_CH4]
PCB_REV0
AEM_SENSE_VOLTAGE E; PCO/ADC123_IN10 I FCE REVT 3 PEO/ TIM4_ETR / FSMC_NBLO
AEM_SENSE_CURRENT_RANGE1 E£5| PC1/ADC123_IN11 PORT C = 3| PE1/FSMC_NBL1
AEM_SENSE_CURRENT_RANGE2 £37| PC2/ADC123_IN12 B3| PE2/ TRACECK/ FSMC_A23
_SENSE PC3/ADC123_IN13 BOARD REVT C3 | PE3/ TRACEDO / FSMC_A19
5V_SENSE H4| PC4/ADC12_IN14 BC 108 GND. PE4 / TRACED1/ FSMC_A20
C 3V6_SENSE, F PC5/ADC12_IN15 = PE5 / TRACED2 / FSMC_A21
CTRLMCU_I2S_MCK é E PC6 /12S2_MCK / TIM8_CH1 / SDIO_D6 [TIM3_CH1] He—| PE6 / TRACED3 / FSMC_A22
DEBUG_MCU_SW_ENABLE PC7/12S3_MCK / TIM8_CH2 / SDIO_D7 [TIM3_CH2] BC 109 PE7 / FSMC_D4 [TIM1_ETR]
V3 TEST_MODE  TPJ908 Q——————p5— PC8/ TIM8_CH3 / SDIO_DO [TIM3_CH3] BCI05 Ke| PE8 / FSMC_D5 [TIM1_CH1N]
USB_ADDRO 1,'3833 Q——gg{ PC9/ TIM8_CH4 / SDIO_D1 [TIM3_CH4] = 6| PE9/ FSMC_DB [TIM1_CH1]
f CTRL_MCU_TXD O——5g | PC10/ UART4_TX/ SDIO_D2 [USART3_TX] BC_I0[9.0] < wmed BC T2C EXPEN PE10/ FSMC_D7 [TIMT_CH2N]
TPJ950 CTRL MCU #TRST CTRL_MCU_RXD  TPJ9O1 O—gg PC11/UART4_RX / SDIO_D3 [USART3_RX] -1019.0] = REM CT "jg PE11/FSMC_D8 [TIM1_CH2]
TPJ951 O———GTRCMCUTOT — BOOTLOADER_HALT TPJ902 O F5| PC12/ UART5_TX / SDIO_CK [USART3_CK] DEBUG_DH_SW_ENABLE < |——— X 6| PE12/FSMC_DO [TIM1_CH3N]
TPJ952 e a Uss_aDDRL  TPJ910 O Ar| PC13/ TAMPER-RTC X 7| PE13/FSMC_D10 [TIM1_CH3)
TPJ953 =MCU-TCR uss_appR2  TPJ911 O 51| PC14/0SC32_IN AEM_VMCU_ENABLE < }——— = 77| PE14 / FSMC_D11 [TIM1_CH4]
TPJ954 O — PC15/ 0SC32_OUT = PE15/ FSMC_D12 [TIM1_BKIN]
Tpu55 O CTRL_MCU_TDO_SWD BC_12C_EXP_EN
AEM_CTRL[3..0] <} Control MCU
3xa
BOOTLOADER_HALT > RO17 4K7 NM
BOARD_REV1 —
3
A e—
- - R918 4K7 NM
LED_STATUS_G BOARD_REVO >
3
B co02 C903
Control MCU Power & Bypass 12p ﬁ L
16.000MHz
GND
R916
OR ug00C
0SC_IN vBaT B2 —g
0sC_ouT co04
3v3 100N
TP903
L900 Q ADC_VREF
CBF102WB  R910 A GND
— 1R co08 ~
a3 2 g VDDA voD_1 [E&
VSSA VDD_2 [ av3
— VDD_3
C90 C909 J1 3 F
100 10N H1 | VREF+ VvDD_4 C916 C912 C913
R912 VREF- VDD_5
e T T 1] /HB1/CMCU1
% GND o cot1 F8 J—CQ15 Control MCU
~| LED903 - = NC I = P
100N ® | Schematic Title
A RO14 Vvss_1
VSs_2
 RED 10K D5 = 100N 100N 100N 100N
3 aND B0OT0 ves3 47 EFM8BB1 Busy Bee STK
CTRLMCU_DEBUG_#RESET E1 _
TPJ956 O = = NRST VSS_5 -
cor7 SILICON LABS |PageTite
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ADC reference
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GND
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100R
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LM4040CIM3-3.0

GND
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CTRLMCU EEPROM

UB01A

SDA R609

0|
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CTRLMCU_12C_SCL
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100K
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100K

SCL 10K

A0
A1 7
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24AA024
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TPJB52  TPJ653

BC_I2C_EXP_EN )

17
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GND
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100K
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100K

GND

IN4 UIF_PB1
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GND
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U601B
8

VSs
24AA024

C605

100N

GND

CTRLMCU SERIAL FLASH
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CTRLMCU_SPI_MOSI
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HOLD
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GND
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5 3 2 1
LPF
U730D
13
c1007 -
v OFILT U730A c1014 u730C
2 ™ B 14 1L 10 OPA4322
1005 10
= 15N 8 Rese » 1KHZ_SINE_DAC
1 + £ =2
c1010 OPA4322 131092 OR
0.52K
c1012 9| _ 1020
BC*DACLOUTD—" L 0oPnas22 10N U
10U NM
c1o11 R1003 R1032
c1025 100K 10N GND T 1 oND
12S_DAC1_OUT ) 4.99K 9.09K
10U
NM GND GND
U7308
OPA4322
11002
5v
— 7
1 2 2
CBF102WB
U730E
41 vop
10U 100N
GND
125 DAC Analog Switch
Layout note: Place All components here + C1025
on secondary sice
TP935 TP9I30
R1044 731A TS3A475 o 9
:‘; comMt —~— NO1
U732A OR 5 COM2 — — NO2
15 1KHZ_SINE_DAC 70 COM3 ——— NO3 |37 BC_1KHZ_SINE
EMT VOUTL (—9—> 128_DAC1_OUT BC_1KHZ_CLK coM4a — — NO4 BC_REFCLK
DEMPO  VOUTR [—X 1
DEMP1 IN1
MUTE IN2
TEST NS
91N BC_CLK_SWITCH_EN [ > 120 N4
GND BC_I2S_DATA 5 DATA 16
BC_I2S_WS 7 PLRCK ZEROA [—X
BC_128_CK 5 [ BCK 13 R1048
BC_125_MCK ScK VCOM C1026 100K
PCM1781
NM 10U
NM GND
GND V_sw
V_I2SDAC
L1004
s u7328
vCcC U731B
4 C1024
NM M v+
10U | 100N 100N
NM | NM 12 GND
TS3A4T5 A
AGND —I o ® | Schematic Title
PCM1781 NM
EFM8BB1 Busy Bee STK
GND
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