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5 . 4 3 2 . wmeu 1
Br eakout Connections RGB LED Anal og Joysti ck
vMCU
VMCU 5V A R111
J101 3102 10K
—— Labels: Labels: — % = o swi02
VMCU 5V > MCU_POLT.0 Free JS_COMM 4
ﬁ'&‘D E(’)\“g MCU_P0.0 _POL7-0] UIF_JOYSTICK ) ; =
1= | NC P0.1 MCU_PO.1 7 U U
> [ a | NC P0.2 MCU_PO lf lf lf 5 2
) [ o | NC P0.3 MCU_P0.3 G B R
’ | g | NC P0.4 MCU_P0.4 C106
8 | NC PO.5 MCU_F0.5 isSC 6
D MCU_P2[1.0] < MCU_P2.1 T | o1 02 MCU_P0.6 N
MCU_PZ0 520 0.7 MCU_PO > R135 o o 7]
MCU_PL[7.0] MCU PL P17 P10 MCU_PLO MCU_PL[7..0] UIF_LEDOY>— bi
MCU_PL6 PLE SR MCU_PLT 698
MCU_P15 P15 P12 MCU_P12 R136
MCU_PL4 MCU_PL3 L, S—
] 14 [ o | pla pL3 | m] 14 [MCU] UIF_LEDL)) Ri24 [ R113 R125 R126 [ [R127
w3 GND GND pavs 910 ok T00R oK 33K | J60.4K
3v3 3v3 R137
UF_LED2>— }—-—
Y NM NM \/ 2320
GND GND GND GND GND GND  GND
P t EXP-Header Functionality
or ** Indicates potential STK hardware conflicts .
EXP p e U.FL ADC Connection
3 | P00 CMP0.0/ADC0.0
A A
5 P14 CMP1.4/ADC0.12  ** STK LEDO
P100 7 | P15 CMPL5/ADC0.13_ ** STK LEDL
EXP_HEADER[16.3] ) 1 g gl2 9 P16 CMPL6/ADCO.14 _** STK LED2
EXP_HEADER3 P0.0 3 4 P1.0 EXP_HEADER4 11 J104
EXP_HEADERS PL4 5 P0.7 EXP_HEADERG 13 UFL
E E,:E BE;; PL5 7 P0.6 E E,:E ngw 15 P13 12C0_SscCL CMP1.3/ADCO.11 2
A P16 P11 ] 17
EXP_HEADERITL I P04 EXP_HEADERIZ 19 > UFL_ADC_IN
EXP_HEADERI3 P0.5 EXP_HEADER14
EXP_HEADERIS P13 Pl2 EXP_HEADER16 R820
C 2| vmcu S0R
S%Eii*}ﬁgigk g ] 4 P10 SPIO_MOSI | CMPLO/ADCO.8 NM
T L] 6 | P07 | SPIO_MISO | CMPO.7/ADCO.7
HEADER_2X10_2.54MM_HOR_SMD 8 | P06 | SPIO_SCK | CMPO.6/ADCO.6
10 P11 | SPIONSS | CMP11/ADC0.9 GND
GND 12 | P04 | UARTO_TX | CMPO.4/ADCO.4
14 | P05 | UARTO_RX | CMPO.S/ADCO.5
16 P12 12C0_SDA CMP1.2/ADCO0.10
18 | 5V
20 | 3v3
Menory LCD-TET Display & Miltipl exer User pushbuttons
VDISP e
A
VDISP
swmo R100
R101 [ |R102 100R
1M 1M
BC_DISP_PWR_EN 1? NCL e oo oR DISPL UIF_PBO
BC_DISP_SCLK £ NC2 o &%% NM P101 UIF_PB1 GND
BC_DISP_MOSI NC3
9 12 c100 | cio1 sw101
BC_DISP_CS NC4 COM1 75 DISP_SCLK 10 - R103
VMCU \ COM2 [~ 1 DISP_MOSI g9 | SCLK 100R
B " : COM3 g DISP_C: 50 S!
15| NO1—s"+"."w—COM4 DISP_COM 7| SCS - 1
EFM_DISP_SCLK 3 NO2—' ¥ = EXTCOMIN 4
EFM_DISP_MOSI 2 NO3— 1 DISP
EFM_DISP_CS NO4—o 1 7| VDDA GND
VDD
EXTMODE
EFM_DISP_ENABLE ) INL-2 €102 | C103 Hvss
N34 100N | 100N VSSA VMCU
ez e RESET Pushbut t on A
100K 10M 3v3
XF2L-1025-1A_MEMLCD
N N LS013B7DH03 Sw103 R1049
N oNo Raore GND  GND  GND GND - 1 i
 BC_DISP_AVAILABLE M4 M5 UIF_PBRESET ) - 1
o v_sw 1 GN'D
D LOGWK U106B 100N
1 10
V+
o c104 GND
2
GND
GND 100N STK
J TS3A44159 i [ 5
GND GND 25x4mm  25x4mm Schematic Title
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PO Connecti o?s

4

MCU_PO.[7..0] <<= MCU_P0.7 SPI0_MISO > EXP_HEADERG
> EFM_DISP_SCLK
MCU_P0.6 SPI0_SCK > EXP_HEADERS
> EXP_HEADER14
MCU_P0.5 UARTO_RX < EFM_BC_RX
»> EXP_HEADER12
MCU_P0.4 UARTO_TX > EFM_BC_TX
MCU_P0.3
| < UIF_PB1
MCU_P0.2
| < UIF_PBO
R139
MCU_P0.1 - > EFM_DISP_CS
OR
R138
OR NM
Ri0s9  GND
J_:]—« EFM_DISP_ENABLE
OR
MCU_P0.0 > EXP_HEADER3
P1 Connections
MCU_PL7.0] <=
MCU_P1.7
| < UIF_JOYSTICK
< UIF_LED2
MCU_P1.6 PCAOQ_CEX2 > EXP_HEADERY
< UIF_LEDL
MCU_PL5 PCAO_CEX1 > EXP_HEADER7
< UIF_LEDO
MCU_PL4 PCAO_CEX0 > EXP_HEADERS
< BC_1KHZ_SINE
MCU_PL3 12C0_SCL > EXP_HEADER15
{ BC_REFCLK
MCU_PL.2 12C0_SDA > EXP_HEADER16
MCU_PL1 SPI0_CS > EXP_HEADER10
> EFM_DISP_MOSI
MCU_PL0 SPI0_MOSI

> EXP_HEADER4

P2 & DEBUG Connecti ons

MCU_P2.1
MCU_P2.1 )

MCU_P2.0
MCU_P2.0 ),
EFM_C2D ),

R1053
—} > EFM_BC_EN
OR
R1054
1K
R1055
> MCUDBG_C2D_PS
1K
> MCUDBG_TMS_SWDIO_C2D
< UIF_PBRESET
R1056
> MCUDBG_C2CK_PS
1K

EFM_C2CK_RESET )

> MCUDBG_TCK_SWCLK_C2CK
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Power Swi tch

SWITCH | MODE DESCRIPTION

POS

AEM AEM Enabled, vMCU 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

TP155
AEM_VMCU_OUT )}—1 ey
Labels: sw104
4
AEM 1l s
6
BAT c108
DPDT_SW_SMD TP156
100N
2
Layout note:
Rotate such that
the battery is used
when switch is in | NTS210
the left position GND
R117 + P700
K COIN_CELL

C2 Debug Header

MCU_P1[7..0] {<emmmn

MCU_PO0.[7..0] {4y

VMCU TP157

Q

C109 | C110

MCU_P1.7
MCU_P1.6
MCU_P15
MCU_P1.4
MCU_P1.3
MCU_P1.2
MCU_P1.1
MCU_P1.0
MCU_PO0.7
MCU_P0.6
MCU_P0.5
MCU_P0.4
MCU_P0.3
MCU_P0.2 U103
MCU_P0.1 24
MCU_P0.0 R140 X¥—5- NC NC 53X
. PO.3/EXTCLK [~
O0R 7| PO.UAGND  PO.4/UARTO_TX 57
UFL_ADC_IN ( PO.0O/VREF P0.5/UARTO_RX 0
GND P0.6/CNVSTR [1g
VDD PO.7 g
RST/C2CK P1.0 7
C2D/P2.0 P11
10 PL7 P12
1 PL6 P13 [z
12| PL5 P14
P21 NC X

EFM8BB10F8G-A-QSOP24

103 10U [ 100N
1
- MCUDBG_TCK_SWCLK_C2CK
Fgﬁg MCUDBG_TMS_SWDIO_C2D
-
1X3 2.54MM—<% GND
NM GND
EFM_C2CK_RESET ),
EFM_C2D ),
MCU_P2.1
MCU_P2.1 ), =
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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 DEBUG
EFM_BC_EN )>————JPVCOM_ENABLE MCUDBG_TMS_SWDIO_C2D MCUDBG_TMS_SWDIO_C2D HB2
MCUDBG_TCK_SWCLK_C2CK| MCUDBG_TCK_SWCLK_C2CK
MCUDBG_TDI_C2DPS| MCUDBG_C2D_PS CONTRAL & | NPUTS QuTPUTS
Intert B MCUDBG_RESET_C2CKPS MCUDBG_C2CK_PS BC_1KHZ SINE
User Interface to BC eTnBG TBG NG BC_DAC1_OUT BC_1KHZ_SINEI—>) BC_1KHZ s
ute_peo é: UIF_PBO MCUDBG_TRACEDI3..0] BC_I2S_ WS
| UIF_PB1 MCUDBG_TRACECLK B 125 DATA
BC_[2S_CK
BC_I2S_MCK
DAC Qut put BC_DACL OUT -
EXP Board | dentification BC_DAC_OUT BC_1KHZ_CLK BC_REFCLKI——) BC_REFCLK
BC_EXP_I2C_SCL ;i EXP_ID_SCL 128 BC 125 WS BC_CLK_SWITCH_EN
BC_EXP_I2C_SDA EXP_ID_SDA CTRLMCU_SPI_#CS| BCT25 DAT
CTRLMCU_SPI_MOSI BC 75 CK
CTRLMCU_SPI_SCK| BC 25 MCK CLKCIRCUITRY

CTRLMCU_I2S_MCK|

Board Controller GPIO
BC_I0[9..0] @

MCU STK Platform

BC_I0[9..0]

NN

BC_DISP_MOSI
BC_DISP_SCLK
BC_DISP_CS

BC_1KHZ_CLK

N

BC_l08

BC_DISP_AVAILABLI

BC_CLK_SWITCH_EN

BC_09

>

BC_DISP_PWR_EN
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5
MCU power regul at or

AEM_VMCU_ENABLE)

VMCU_R  VMCU_S U700A
TP700 TP701 Bl eeder
Resi st or e ne X
R701 2 1
ouT1 3 72— —y ——{ > AEm_vmcu_ouT . .
- - AEM Cal i brati on
our2 4RT €700 c701
SET R702 Sense Resi stor R760 NX3V1G66
180K 100 100N 330K
TP705 TP711  TP712 TP713  TP714
100N 100 o
3 6N FAULT GND  GND T , jza_ Tssaerst ¢ ¢ @ 0
CND HEAT €€ o 4] gom —2 Not Cal i bration
R703 9] COM2 —~— NO2 AEM CTRL
LP3982ILD-ADJ COM3 — — NO3 A Current
GND GND GND 110K 10| oM T NOS T
e AEM_CTRLO_1; 0x1 3. 30 uA
L702 X
AEM_CTRLL IN1 R708 ng %gg UA
GND  GND 2 AEM_CTRLZ IN2 ™ x4 UA
EM_CTRL3 121 IN3 0x6 320 uA
CBF102WB U7028 U7008 IN4 0x8 3.30 M
4 V+ 6 vce AEM_CTRL[3..0] )
| cror | croa
GND
100N GND 100N GND
TS3A4T5L NXavV1G66
GND GND GND GND
R1002 AD8656
MCU current sense — ki o
6K2 R1003 T
C1001 T 1 — > AEM_SENSE_CURRENT_RANGE2
N 62R
2| . €920
VMCU_R VMCU_S 100N
U1000A
GND
ves GND
R709 R710 [R1004
1K8 U708 LTC6102CDD 1K8 = 1002
c710 1 8 Il
5y L700 00N 2| NS IN+ 17
CBF102WB -
— 51 reG R1005 0P
2 1 L VA 160R
R717 3|,
10R c714 c728 5|V 4
B My (HEAT) or GND
100 100N -
718 cr29 MCU Vol t age Sense
N 12K R1007 AD8656
GND GND GND 10N — 5% TP707
" —
6K2 R1008 T VMCU_BUF TP708
€1003 7 AEM_SENSE_CURRENT_RANGE1
GND GND ¢ — > = - -
N 62R
6| cr2a > AEM_SENSE_VOLTAGE
100N 47K
U10008 cr18
GND
N
R1009 oD
51K c1004
||
Al GND GND
R1010 10p
s /HB1
MCU STK Platform
L1001 3v3 GND P
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DEBUG_RESET. OUT5 4 3 2 1
DEBUG_TDI_OUT
DEBUG_TMS_SWDIO_OUT Uo00A Control MCU
DEBUG_TCK_SWCLK_OUT o2
BC_DAC_OUT Fi2| PAO/ WKUP / USART2_CTS / ADC123_INO / TIM2_CH1_ETR / TIM5_CH1 / TIM8_ETR
DEBUG_TDLIN Jo| PAL/ USART2_RTS / ADC123_IN1/ TIM5_CH2 / TIM2_CH2
DEBUG_TMS_SWDIO_IN 5| PA2/ USART2_TX / ADC123_IN2 / TIM5_CH3 / TIM2_CH3 PORT A
DEBUG_TCK_SWCLK_IN 37| PA3/ USART2_RX / ADC123_IN3/ TIM5_CH4 / TIM2_CH4
DEBUG_#RESET_IN Fi3| PA4 / SPIL_NSS / DAC_OUTI / USART2_CK / ADC1Z_IN4 Producti on test:
DEBUG_TDO_SWO_IN Ja-| PAS / SPIL_SCK / DAC_OUT2 / ADC12_IN5 T0MHz 1 ef erence
DEBUG_EXT_VDD_TARGET ¥ 3| PAG / SPIL_MISO / TIMB_BKIN / ADC12_ING / TIM3_CH [TIM1_BKIN] clock i nout
DEBUG_EXT_CABLE_ATTACH RO01L 1KS Da| PA7 / SPIL_MOSI / TIM8_CHIN / ADC12_IN7 / TIM3_CH2 [TIMI_CHIN] P
To| PA8/USARTI1_CK / TIM1_CH1/ MCO TPiO12  TPJOI3
D R02 22R - D10 PAY/ USARTI_TX / TIM1_CH2
C107| PAL0/ USARTI_RX / TIMI_CH3
USBDM 5107 PALL/ USARTL_CTS / CANRX / TIM1_CH4 / USBDM
USBDP ‘A10-| PA12/ USARTL_RTS / CANTX / TIM1_ETR / USBDP L JK
PA13/ JTMS-SWDIO B é
9
Rooa 228 co01 AT PA14/ JTCK-SWCLK LED_DEBUG_OUT U9008 GND
. PA15/ JTDI
BC_I06
18P 18P 24 | PBO/ADC12_IN8 / TIM3_CH3 / TIMB_CH2N PORT B BCTO7 D8 1 pD0/ OSC_IN/ FSMC_D2 [CANRX]
G5 PB1/ADC12_IN9 / TIM3_CH4 / TIM8_CH3N = 571 PD1/0SC_OUT / FSMC_D3 [CANTX] 5
PB2 / BOOTL &7 PD2/ TIM3_ETR / UART5_RX / SDIO_CM
GND _ GND | PB3/JTDO | TRACESWO /SPI3_SCK /1253 CK [TIM2_CH2 / SPIL_SCK] BC_UART_#CTS 577 PD3/ FSMC_CLK [USART2_CTS]

DEBUG_TDI_#OE C5~| PB4/ INTRST / SPI3_MISO [TIM3_CH2 / SPI1_MISO] BC_UART_#RTS 6| PD4/ FSMC_NOE [USARTZ_RTS]
DEBUG_TCK_SWCLK_#OE 2| PB5/12C1_SMBAI/ SPI3_MOSI / 253_SD [TIM3_CH2 / SPI1_MOSI] BC_UART_TXD C6| PD5/ FSMC_NWE [USARTZ_TX]
DEBUG_TMS_SWDIO_#OE AB—| PB6/12C1_SCL / TIM4_CH1 [USARTL_TX] BC 103 BC_UART_RXD 56| PD6 / FSMC_NWAIT [USART2_RX]

DEBUG_MCU_ISOLATE_#EN B4 PB7/12C1_SDA/ FSMC_NADV / TIM4_CH2 [USART1_RX] BCT00 Ko~ PD7 / FSMC_NE1/ FSMC_NCE2 [USART2_CK]

DEBUG_RESET_#OE Ad"| PB8/TIM4_CH3/ SDIO_D4 [12C1_SCL/ CANRX] BCTOT Jo-| PD8/FSMC_D13 [USART3_TX]

EEPROM_WP J7-| PB9/ TIM4_CH4 / SDIO_DS [I2C1_SDA / CANTX ] BCTO Ho-| PD9/ FSMC_D14 [USART3_RX]

CTRLMCU_I2C_SCL 7| PB10/12C2_SCL / USART3_TX [TIM2_CH3] = G9-| PD10/ FSMC_D15 [USART3_CK]

CTRLMCU_12C_SDA Kg~| PB11/12C2_SDA / USART3_RX [TIM2_CH4] BC,UIF,PBO% Kio| PD11/FSMC_A16 [USART3_CTS]
CTRLMCU_SPI_#CS Jg| PB12/ SPI2_NSS / 1252_WS / [2C2_SMBAI / USART3_CK / TIM1_BKIN BC_ 104 BC_UIF_PB1 J10-| PD12/ FSMC_AL7 [USART3 RTS / TIM4_CH1]
CTRLMCU_SPI_SCK H6| PB13/ SPI2_SCK / 1252_CK / USART3_CTS / TIM1_CHIN = F10°| PD13/FSMC_AI8 [TIM4_CH2]

CTRLMCU_SPI_MISO Gg | PB14/SPI2_MISO / TIML_CH2N / USART3_RTS BC,UIF,PB,CONEé G10| PD14/ FSMC_DO [TIM4_CH3]

CTRLMCU_SPI_MOSI PB15/ SPI2_MOSI / 1252 SD / TIM1_CH3N BC_EXT_HEADER_ENABLI PD15/ FSMC_D1 [TIM4_CH4]
PCB_REVO D4
AEM_SENSE_VOLTAGE, 2 Pco/ ADC123_IN10 I FEREVL Ta| PEO/ TIM4_ETR / FSMC_NBLO
AEM_SENSE_CURRENT_RANGE1 £5- PC1/ADC123 INLL PORT C ok A3| PE1/FSMC_NBLL
AEM_SENSE_CURRENT_RANGE2 F57 PC2/ ADC123_IN12 EOARD REV g3 | PE2/ TRACECK / FSMC_A23
3V3_SENSEQ 64| PC3/ADC123_IN13 BOARD REVT C3-| PE3/ TRACEDO / FSMC_A19
C SV SENSES Hia~| PC4/ ADC12_iN14 BC 108 oMb = 53| PE4/ TRACEDL / FSMC_A20
CTRLMGU S MCK F1o-| PC5/ADC12_IN15 £37 PE5/ TRACED2 / FSMC_A21
_12S | £107] PC6/1252_MCK / TIMB_CH1 / SDIO_DS [TIM3_CH1] Fi5 | PE6 / TRACED3 / FSMC_A22

DEBUG_MCU_SW_ENABLK 9| PC7/12S3_MCK / TIMB_CH2 / SDIO_D7 [TIM3_CH2] BC_109 J2-| PE7/ FSMC_D4 [TIM1_ETR]

w3 TEST_MIDE  TPJ908 O—————¢gg—{ PC8/ TIME_CH3 / SDIO_DO [TIM3_CH3] BCIO5 «<&| PE8/FSMC_DS [TIM1_CHIN]
USB_ADDRO  TPJ909 QO———————¢5 PC9/ TIM8_CH4 / SDIO_D1 [TIM3_CH4] = Go PE9/ FSMC_D6 [TIM1_CH1]
f CTRL_MEU_TXD  TPJ900 O 55| PC10/ UART4_TX / SDIO_D2 [USART3_TX] BC_I0[0.0] < e BCTZCEXPEN—hg | PE10/ FSMC_D7 [TIMI_CH2N]

TPI950 CTRL MCU_#TRST CTRL_MCURXD  TPJ901 O €| PC11/ UART4_RX / SDIO_D3 [USART3_RX] - ~REW_CTRIOJg | PE11/FSMC_D8 [TIM1_CH2]

TPI951 O———CTRIMCU—TOT BOOTLOADER FALT ~ TPJ902 O A2 PC12/ UART5_TX / SDIO_CK [USART3_CK] DEBUG_DH_SW_ENABLE (& REMCTRTT kg | PE12/ FSMC_D [TIML_CH3N]

TPJ952 ETRENCU-THS SWDT0 USB_ADDRL ~ TPJ910 O AT| PC13/ TAMPER-RTC —oro AEMCTRLZ —G7| PE13/ FSMC_D10 [TIMI_CH3]

TPJ953 O————CTRC-MCU TCK SWCIK— UsB_ADDR2  TPJ911 O 81| PC14/0SC32_IN AEM_VMCU_ENABLE {(&——— I 7| PE14/ FSMC_D11 [TIM1_CH4]

TPJ954 O = PC15/ 0SC32_0UT BC_l2C_EXP_ENG————— = PE15/ FSMC_D12 [TIM1_BKIN]

CTRL_MCU_TDO_SWD
TPJI9S5 O s AEM_CTRL[3..0] ¢ Conto MEU
3v3
A
o vy RO AKTNM
BOOTLOADER_HALT Y)>—— BOARD.
LED_STATUS R ;
LED_STATUS_G é BOARD_REVO Rgml‘q ™
—1
B co02
Control MCU Power & Bypass 12p
Ug0oC
0SC_IN vBAT 22—
0sc_ouT coon
3v3 100N
TP903
La00 ADC_VREF
CBF102WB  R910 A GND
— 1R co08
2 K1 F
v &1 VDDA VDD_1 [
VSSA VDD_2 [ avs
coo Co09 T vRer+ VoD |5 4
100 10N HL z Co16 C912 CO13 C9l4
Ro12 VREF- VDD_5
/HB1
* 3v3 i& 10N co1 co15 MCU STK Platf:
GND co11 F8 |\ —_— - atiorm
LED903 —_— = 1001 100 ® P
100N £7 Schematic Title
A R914 Vess [ E8
D5 2[E5 | .
M oo 8000 vss's fgg—yp 10O o doom AN EFM8BB1 Busy Bee Starter Kit
CTRLMCU_DEBUG_#RESET E1 VSS_4 177 GND
TPJ9S6 O > NRST VSS s -
Lo SILITON LABS [reweroe
RO15 Control MCU
100N oR Designed: |Appmved: Control MCU
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5

V3 3v3
. CTRLMCU EEPROM
J-Link USB Port
R607 [ ] R608 3v3
ADC reference (] 5
UB01A
P60L WR_COM_USB_MINI_B vol t age CTRLMCU_12C_SDA ; 1 g SDA 600
CTRLMCU_I2C_SCL SCL 10K
12345 1
8 ooooo 6 2 22
° . oce otk av3 S1a we L  EEPROM_WP
- TPJ6L4  header 24AA024
l SN 5y ADC_VREF V3 3v3 ; REF_BOARD, ID_SDA
TPI613 R728 G:;ND Tpu6s0  TPOGSL REF_BOARD_ID_SCL
N A4 N 600 100R
GND GND GND T CBF221HC Re51 [ | Re52 UB50A (f ?
— TPJ905 100K | | 100k 2 — 1
com1 NOL : EXP_ID_SDA
AR 41 come —— noz2 (-3 4 B EXP_ID_SCL
s ¢ ) S = i
- 1 coma o4 TPJE52  TPI6S3
> Useop LM4040CIM3-3.0 BC_I2C_EXP_EN S 2 ::‘é
> USBDM o | N UIF_PBO
BC_UIF_PB_CON 12 IN4 UIF_PB1
6 |5 |4
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