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Revision History

Rev. Description

A0O Initial prototype version.

A01 Initial version released for series
production.

A02 Changed ESD protection diode for
the EFM8's USB.

AO3 updated PCB revision.
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~ L 7% e DEBUG #RESET IN
GND D800 R805 3R 6|55 A58 - -
AXAXAxx VESDOSABA-HNH 9 #RESET — | 586 A6 g
— B7 AT X
74LVC4066  Ug02A 4 10
D801 ) N 20 S v 33R VTARGET B8 A8 =
PESD5VOF5UF GND 3oz —~— o oE pZ2
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AEM_VMCU_ENABLE)
VMCUR  VMCU_S U700A
TP700 TP701 Bleeder
u701 (f T Resistor Ay - ne X
R701
N ouTt 1 2z —""—v - ——1"> sem.wocu ouT AEM Calibration
our2 4R7 €700 c701
SET R702 sense Resistor R760 NX3V1G66
J— 180K 10U 100N 330K
SHDN TP705 TP711 TP7T12  TP713  TP714
100N 10U e
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J-Link USB Port
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REF_BOARD_ID_SCL

=
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EXP_ID_SDA

EXP_ID_SDA
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EXP_ID_SCL

TRLMCU_SPI_#CS
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BC_EXT_HEADER_ENABLEI———>>BC_EXT_HEADER_ENABLE
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s AEM_SENSE_VOLTAGE AEM_SENSE_VOLTAGE
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)L +—o0
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N _UART_ BC_UART_TXD
GND GND GND T CBF221HC BC_UART_#RTS: BC_UART #RTS
5 — ) BC_UART_#CTS, BC_UART #CTS
USBDP
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BOOTLOADER_HALT
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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 2
BC_DAC OUT < PAO / WKUP / USART2_CTS / ADC123_INO / TIM2_CH1_ETR / TIM5_CH1 / TIM8_ETR
DEBUG_TDI_IN PA1/USART2_RTS / ADC123_IN1/TIM5_CH2 / TIM2_CH2
PEBUG_TMS_SWDIO_IN PA2 / USART2_TX / ADC123_IN2 / TIM5_CH3 / TIM2_CH3
PEBUG_TCK SWOLKIN PA3/ USART2_RX / ADC123_IN3 / TIM5_CH4 / TIMZ_CH4 PORT A
PA4/ SPI1_NSS / DAC_OUTT / USART2_CK / ADC12_IN4
-~ s H = — — — Production test:
DEBUG_TDO_SWO_IN PA5 / SPI1_SCK / DAC_OUT2 / ADC12_IN5
PEBUG_EXT_VDD_TARGET 5| PA6/ SPI1_MISO / TIM8_BKIN / ADG12_IN6 / TIM3_CH1 [TIM1_BKIN] 10MHz 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 TPJO12  TPJ913
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 P 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 R&| PB11/12C2_SDA / USART3_RX [TIMZ_CH4) BC_UIF_PBO% Ri0-| 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 o 53| 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 = E3| PE5/ TRACED2 / FSMC_A21
CTRLMCU_I2S_MCK E PC6 / 1252_MCK / TIM8_CH1 / SDIO_D6 [TIM3_CH1] 5 | PE6 / TRACED3 / FSMC_A22
DEBUG_MCU_SW_ENABLE 2 PC7/12S3_MCK / TIM8_CH2 / SDIO_D7 [TIM3_CH2] BC 109 PE7 /FSMC_D4 [TIM1_ETR]
33 TEST_MODE  TPJ908 O—Eg PC8/ TIM8_CH3 / SDIO_DO [TIM3_CH3] BC 105 K5 | PE8/FSMC_D5 [TIM1_CH1N]
USB_ADDRO 1gjggg 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  TPJ901 O—? PC11/UART4_RX / SDIO_D3 [USART3_RX] -1019.0] = REM CT 5‘2 PE11/FSMC_D8 [TIM1_CH2]
TPJ951 O———FTREMCU~TDT—— BOOTLOADER_HALT TPJ902 O 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 PC13/ TAMPER-RTC X 7| PE13/FSMC_D10 [TIM1_CH3)
TPJ953 —HCU—TCR uss_appRz  TPJ911 O 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_I2C_EXP_ENC
AEM_CTRL[3.0] <% Control MCU
3xa
BOOTLOADER_HALT > RO17 4K7 NM
BOARD_REV1 —
3
A e—
- o R918 4K7 NM
LED_STATUS_G BOARD_REVO >
3
B co02
Control MCU Power & Bypass 12P
ug00C
0SC_IN vBaT B2 —g
0sC_ouT 904
3v3 100N
TP903
L900 Q ADC_VREF
CBF102WB  R910 A GND
— 1R co08 ~
av3 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 C914
R912 VREF- VDD_5
e I T 1] /HB1/CMCU1
% GND o cot1 F8 J—CQ15 Control MCU
~| LED903 - % NC I ® P
100N Schematic Title
A RO14 ves
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PO Connections
MCU_P0.[7..0] {4
MCU_P0.7 SPI0_MISO > EXP_HEADER6
» EFM_DISP_SCLK
MCU_P0.6 SPI0_SCK > EXP_HEADERS
MCU_P0.5 UARTO_RX K EFM_BC_RX
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
OR
R138
OR NM
GND
MCU_P0.0 > EXP_HEADER3
P1 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 Connections
R1059
MCU_P203.0] < r:’—((EFMfD\SPiENABLE
OR
MCU_P2.3 > EXP_HEADER11
MCU_P2.2 UART1_RX » EXP_HEADER14
MCU_P2.1 UART1_TX » EXP_HEADER12
R1053 -
MCU_P2.0 — > EFM_BC_EN
OR

P3 & DEBUG Connections

MCU_P3.[1..0] <4

MCU_P3.1

EFM_USB_VBUS

MCU_P3.0

LT
100R
R1054

> EXP_HEADER13

» MCUDBG_C2D_PS

EFM_C2D )

» MCUDBG_TMS_SWDIO_C2D

< UIF_PBRESET
> MCUDBG_C2CK_PS

EFM_C2CK_RESET )

» MCUDBG_TCK_SWCLK_C2CK
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Power Switch
MCU_P1.[7..0] <<
SWITCH | MODE DESCRIPTION Meu_p1.7
POS =
MCU_P1.6
AEM AEM Enabled, VvMCU sourced from external 3.3V LDO =
powered by BC USB 5V supply McU, P18
. . MCU_P1.4
USB AEM Disabled, VMCU sourced from internal 3.3V LDO =
powered by EFM8 USB 5V MU _P1.3
N MCU_P1.2
BAT AEM Disabled, vMCU sourced from external
coin-cell battery or external power supply Mo P1.1
MCU_P1.0
MCU_PO.[7..0] <<
MCU_P0.7
1
TP155 MCU_P0.6
MCU_P0.5
AEM_VMCU_OUT ))—T— VMCU
Labels:  yyeu SW104 MCU_Po4
AEM 8 4 MCU_P0.3
EFM_VREGINY ! EE 3 MCU_P0.2
usB EFM_USB_VBUS 6 < ? QTP704 _I_cms -
5 TP156
| ~ 100N o | o v ¥ o o
BAT R134 SW_DP3T 2 3 . ? Nﬁ NN NX NX N‘z N'\ NO
- JEYIFY ST1 22 FeE s <
. E E o
. NMee | Rotere Soeh chac _[nTs20 S NM ckees
R134 for the battery is used BAT GND S 3 s 18
VMCU Gevices the 16%c posivion ND™ "t 338¢
evices. J
R17  _ . P700 MEY_PO1 1 Po.1/AGND g g P11 (21
1K COIN_CELL Mcu_poo  R140 2 20
W P0.0/VREF P1.2
~ UFL_ADC_IN <4 3 GND P13 19
Teno
GND GND GND . EFM_USB_DP(?A D+ pra 8
MGU ? EFM_USB_DM{&————35 1. P15 [T
&4 viovop P16 2
7 15
C2 Debug Header _]_0109_1_(:110 EFM_VREGING VREGIN P17
c111_| c112
10U | 100N § é q
1103 10U~ [10ON R o
1 MCUDBG_TCK_SWCLK_C2CK 12 £ 8 & & § 5
:g:g MCUDBG_TMS_SWDIO_C2D el Y Jutos
= GND aND o o o o o o = @|  EFM8UB10F16G-C-QFN28
1X3 2.54MM
NM GND
MCU_P3.1 ) MCU_P3.1 GND
EFM_C2CK_RESET )
. . EFM_C2D
USB Connection and ESD protection 20 3
MCU_P2.[3..0] <4
MCU_P2.3
MCU_P2.2
MCU_P2.1
MCU_P2.0
g38
Y
FFEF
00
GND
- R118_OR
D ¢ {1 gEFM7USBiDP
VEUS {1 EFM_USB_DM —
RIT9 R |, ® [ Schematic Title
6 5 4 — EFM_USB_VBUS
1 A2 . .
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AEM_vmMcu_ouTi

> AEM_VMCU_OUT

DEBUG

MCUDBG_TMS_SWDIO_C2D!
MCUDBG_TCK_SWCLK_C2CK|

HB1
EFM_BC_TX VCOM_RXD
EFM_BC RX VCOM_TXD
VCOM_#RTS
VCOM_#CTS
EFM_BC_EN ) VCOM_ENABLE
UIF_PBO

UIF_PB1

P E— i
UIF_PB1

MCUDBG_TDI_C2DPS|
MCUDBG_RESET_C2CKPS
MCUDBG_TDO_SWO
MCUDBG_TRACED[3..0]
MCUDBG_TRACECLK|

EXP Board Identif

BC_EXP_I2C_SCL EXP_ID_SCL
BC_EXP_I2C_SDA EXP_ID_SDA

BC_DAC_OUT

MCUDBG_TMS_SWDIO_C2D

MCUDBG_TCK_SWCLK_C2CK
MCUDBG_C2D_PS
MCUDBG_C2CK_PS

HB2

CONTROL & INPUTS

BC_DAC1_OUT

BC_I2S_WS

BC_I2S_DATA

BC_I2S_CK

BC_DAC1_OUT

CTRLMCU_SPI_#CS|
CTRLMCU_SPI_MOS||

CTRLMCU_SPI_SCK|
CTRLMCU_I2S_MCK]

BC_I2S_WS

BC_I2S_MCK

BC_1KHZ_CLK

BC_I12S_MCK

Board Controller GPIO

BC_10[9..0] @

BC_10[9..0]

MCU STK Platform

BC_DISP_CS
BC_1KHZ_CLK

BC_DISP_MOSI
BC_DISP_SCLK

K BC_DISP_AVAILABLI
BC_CLK_SWITCH_EN

» BC_DISP_PWR_EN

BC_CLK_SWITCH_EN

of

BC_1KHZ_SINE[—>) BC_1KHZ_SINE

BC_REFCLKI—>) BC_REFCLK

CLK CIRCUITRY
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LPF
U730D
13
c1007 -
v LT U730A c1014 u730C
2 ™ B 14 1L 10 OPA4322
1005 10
22N 15N s R1036
! 1opna322 € » 1KHZ_SINE_DAC
R1092 OR
c1010 10.52K
c1012 ) 9| _ 1020
BC*DACtOUTD—‘i L 0oPnas22 10N U
1ou 1011 R1093 R1032 NM
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 oo -1
OPA4322
GND

I2S DAC

Layout note: Place All components here + C1025
on secondary sice

Analog Switch

TP935 TP930
o O

R1044 , Ha TS3A475
7 comt — — Not1
U732A OR 5] COM2 — — NO2
15 1KHZ_SINE_DAC o comMs —— NO3 [ BC_1KHZ_SINE
EMT VOUTL [Ha——> 125 DAC1_OUT BC_1KHZ_CLK COMa — — NO4 BC_REFCLK
DEMPO  VOUTR [—— 4
DEMP1 IN1
MUTE IN2
TEST IN3
91N BC_CLK_SWITCH_EN [ > 120 N4
GND BC_I2S_DATA 24 DATA 1
BC_I2S_WS ZPLRCK  ZEROA [
gg—:gg—ﬁéK 5 [ BCK 13 R1048
S pScK VCOM C1026 100K
PCM1781
NM 10U
NM GND
GND V_Sw
V_12SDAC
L1004
s u7328
vee u7318
4 C1024
NM v+
M 100N
10U [ 100N
NM [ NM 12 GND
AGND TSIA4TS o ® [ Schematic Title
PCM1781 NM
EFM8 Universal Bee Starter Kit
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