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RF Section
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2.4 GHz matching network
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EFR32_RESET(

SI_DBG_RESET
SI_DBG_SWCLK
SI_DBG_SWDIO

Breakout Pads -

EXP Header

SI_UART_TX SI_DBG_SWO
SI_UART_RX ),
U1A
R104 OR " 83 DBG_RESET
VCOM_TX T3 PAO/USO_TX #0 DBG_SWCLK / PFO 35 DBG_SWCLK
VCOM_RX T127| PA1/USO_RX #0 DBG_SWDIO/ PF1 g5 DBG_SWDIO VMCU5V 3V3
VCOM_CTS Ki3| PA2/US0_CTS #30 DBG_SWO #0 / PF2 &7 DBG_swo A
VCOM_RTS Kiz | PA3/USO_RTS #30 LEUO_TX #27 / PF3 |57 EXP12_UART_TX EXPA EXPB
EXP10_SPI OS¢ X715 PA4 LEUO_RX #27 / PF4 |57 Eigl:_UART_RX 1
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EXP5 PA9 PF9 & ENV_SENSE_ENABLE EXPY S5—FrRarprS FFRIPr—<S EXP10_SPI Cs
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_SPI_| 85| PCO/US3_TX #18 P4 g _LED_| - . -
IMU_SPI_MISO C&| PC1/US3_RX #18 P15 [ Mini Simplicity Connector
IMU_SPI_SCLK A4 | PC2/US3_CLK #18
IMU_SPI_CS B4 PC3/US3_CS #18 E2
ENV_I2C_SDA A3| PC4/12C1_SDA #17 US2_TX #29 / PKO [=Ff FLASH_MOSI
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5 | 4 | 3 | 2 | 1
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Environmental Sensors
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Debug MCU Connections

R114 470R
U9A ugc
DBG_SWDIO
VB USB  pag swelk § | & -
R115 470R 1] PAO/EBI_AD09 #0,1,2/ GPIO_EM4WUO / 12C0_SDA #0 / LEUQ_RX #4 / PRS_CHO #0 / TIM0_{CCO #0,1,4 %137 PEO/EBI_AQ7 #0,1,2/12C1_SDA #2 / PCNTO_SOIN #1/ TIM3_CCO #1/ U0_TX #1
52| PA1/CMU_CLK1 #0/ EBI_AD10 #0,1,2 / 12C0_SCL #0 / PRS_CH1 #0 / TIM0_CC1 #0,1 %15 PE1/EBI_A08 #0,1,2/ 12C1_SCL #2 / PCNTO_S1IN #1/ TIM3_CC1 #1/ U0_RX #1
Rigo  DBG_SWO PA2/ CMU_CLKO #0 / EBI_AD11 #0,1,2 / ETM_TDO #3 / TIM0_CC2 #0,1 %15 PE2/ACMPO_O #1/BU_VOUT/ EBI_A09 #0/ TIM3_CC2 #17U1_TX #3
10K DBG_RESET 5| PA3/EBI_AD12#0,1,2/ ETM_TD1#3/ LES_ALTEX2 / TIMO_CDTIO #0 / UO_TX #2 %77 PE3/ACMP1_0 #1/BU_STAT / EBI_A10 #0/ U1_RX #3
NM DBG_C2CK E> | PA4/EBI_AD13 #0,1,2/ ETM_TD2 #3 / LES_ALTEX3 / TIMO_CDTI1 #0 / UO_RX #2 VDD CCS811 %577 PE4/EBI_A11#0,1,2/ USO_CS #1
DBG_C2D WAKEUP E1| PAS/EBI_AD14 #0,1,2/ ETM_TD3 #3 / LES_ALTEX4 / LEUT_TX #1/ TIMO_CDTI2 #0 - %77 PE5/EBI_A12#0,1,2/ USO_CLK #1
USB_PGOOD ) T37| PA6/EBI_AD15#0,1,2/ ETM_TCLK #3 / GPIO_EM4WU1 / LEU1_RX #1 VDD IMU %F77| PE6/ EBI_A13#0,1,2/ USO_RX #1
%75 PA7/ EBI_CSTFT #0,1,2 A %~z PE7/EBI_A14 40,12/ USO_TX #1
DBG_C2D_PS <4 PA8 / EBI_DCLK #0,1,2 / TIM2_CCO #0 A4| PE8/EBI_ADO0 #0,1,2/ PCNT2_SOIN #1/ PRS_CH3 #1
>—yia—| PA9/EBI_DTEN #0,1,2/ TIM2_CC1 #0 USARTOTX 37| PE9/EBI_ADO1 #0,1,2/ PCNT2_S1IN #1
PUSH_BUTTONO ) PA10/EBI_VSNC #0,1,2/ TIM2_CC2 #0 DBGMCU_SPI_MOSI USARTO RX 53| PE10/BOOTLOADER _TX / EBI_AD02 #0,1,2 / TIM1_CCO #1 / USO_TX #0
X PA11/EBI_HSNC #0,1,2 DBGMCU_SPI_MISO USARTO CLK 3| PE11/BOOTLOADER _RX / EBI_AD03 #0,1,2 / LES_ALTEX5 / TIM1_CC1 #1 / USO_RX #0
X5 PA12/EBI_A00 #0,1,2/ TIM2_CCO #1 DBGMCU_SPI_SCLK USARTO C B2 | PE12/CMU_CLK1 #2/ EBI_ADO4 #0,1,2 / 12C0_SDA #6 / LES_ALTEX6 / TIM1_CC2 #1 / USO_CLK #0 / USO|R’
X6 | PA13/EBI_A01#0,1,2/ TIM2_CC1 #1 DBGMCU_SPI_CS TEUARTO T, A2| PE13/ACMPO_O #0 / EBI_ADO5 #0,1,2 / GPIO_EM4WUS5 / 12C0_SCL #6 / LES_ALTEX7 / US0_CS #0 / USO_|T:
X—pg71| PA14/EBI_A02 #0,1,2/ TIM2_CC2 #1 DBGMCU_TXD TEUARTO R A7| PE14/EBI_ADO6 #0,1,2/ LEUO_TX #2 / TIM3_CCO #0
PUSH_BUTTON1  »»————————= pA15/ EBI_ADO8 #0,1,2 / TIM3_CC2 #0 DBGMCU_RXD = PE15/ EBI_ADO7 #0,1,2 / LEUO_RX #2 / TIM3_CC1 #0
X% PBO / EBI_A16 #0,1,2 / TIM1_CCO #2 DBGMCU_SWCLK g}g PFO/DBG_SWCLK #0,1,2,3 / 12C0O_SDA #5 / LETIMO_OUTO #2 / LEUO_TX #3 / TIMO_CCO #5 / US1_CLK #2
X—F3| PB1/EBI_A17 #0,1,2/ TIM1_CC1 #2 DBGMCU_SWDIO A10 | PF1/DBG_SWDIO #0,1,2,3 / GPIO_EM4WU3 / 12C0_SCL #5 / LETIMO_OUT1 #2 / LEUO_RX #3 / TIMO_CC1 #5
X—51| PB2/EBI_A18#0,1,2/ TIM1_CC2 #2 DBGMCU_SWO ﬁ PF2/ ACMP1_O #0 / DBG_SWO #0 / EBI_ARDY #0,1,2 / GPIO_EM4WU4 / LEUO_TX #4 / TIMO_CC2 #5
%—G7| PB3/EBI_A19#0,1,2/ PCNT1_SOIN #1/ US2_TX #1 %—ag | PF3/EBI_ALE #0 / ETM_TD3 #1/ PRS_CHO #1 / TIMO_CDTIO #2,5
%—H7| PB4/ EBI_A20 #0,1,2/ PCNT1_S1IN #1/ US2_RX #1 %—3g| PF4/EBI_WEn #0,2/ PRS_CH1 #1/ TIMO_CDTI1 #2,5
%z | PB5/EBI_A21#0,1,2/ US2_CLK #1 —gg | PF5/EBI_REn #0,2/ PRS_CH2 #1/TIMO_CDTI2 #2,5 / USB_VBUSEN
1| PB6/EBI_A22#0,1,2/ US2_CS #1 —A7| PF6/EBI_BLO#0,1,2/ TIMO_CCO #2 / U0_TX #0
%N PB7 /LEXTAL_P / TIM1_CCO #3 / USO_TX #4 / US1_CLK #0 %—g7 PF7/EBI_BL1#0,1,2/ TIMO_CC1 #2 / UO_RX #0
>—Tg| PB8/LFXTAL_N / TIM1_CC1 #3 / USO_RX #4 / UST_CS #0 R7 15R %—G7| PF8/EBI_WEn #1/ ETM_TCLK #1/ TIMO_CC2 #2
%—Tg| PB9/EBI_A03#0,12/ U1_TX #2 %gi37| PF9/EBI_REN #1/ETM_TDO #1
DBGMCU LED %6 | PB10/EBI_A04 #0,1,2/ UT_RX #2 DBGMCU_USB_DM %:E A137] PF10/UT_TX#1/USB_DM
= 7] PB11/DAC0O_OUTO/OPAMP_OUTO/ 12C1_SDA #1/ LETIMO_OUTO #1 / TIM1_CC2 #3 DBGMCU_USB_DP B11 | PF11/U1_RX#1/USB_DP
%G| PB12/DACO_OUT1/OPAMP_OUT1/ I2C1_SCL #1/ LETIMO_OUT1 #1 RO 15R PF12/USB_ID
10 PB13/HFXTAL_P/LEU0_TX #1/USO_CLK #4,5 VDD ENV SENSE
X3 PB14 / HFXTAL_N / LEUO_RX #1/ US0_CS #4,5 _ENV_
s D3 £Els/ETM 102 #1 & EFM32GG395F 1024
3 1
D EFM32GG395F 1024 TP999  5ootloader Halt pin
e | e
g;mp
GND  GND GND
DBG_SWO 3> U9B __ EFM32GG395F1024
R116 470R
VCOM_RX & USART1_RX A— PCO / ACMPO_CHO / DACO_OUTOALT/OPAMP_OUTOALT #0 / EBI_A23 #0,1,2 / [2CO_SDA #4 / LES_CHO / PCNTO_SOIN #2 / PRS_CH2 #0 / TIM0_CC1 #4 / USQ| T}
. VCOM_TX > USARTZ TX PC1/ACMPO_CH1/DACO_OUTOALT/OPAMP_OUTOALT #1/ EBI_A24 #0,1,2 / 2CO_SCL #4 / LES_CH1/PCNTO_S1IN #2 / PRS_CH3 #0 / TIM0_CC2 #4 / USO| R}
Debug MCU Decoupling VCOM CTS<ﬁ USARTIRX LT { PC2 / AGMPO_CH2 / DACO_OUTOALT/OPAMP_OUTOALT #2 / EBI_A25 #0.1'2 | LES CH2/ TIMO_CDTIO #4 / US2 TX #0
VCOM_RTS ) w2 PC3 / ACMPO_CH3 / DACO_OUTOALT/OPAMP_OUTOALT #3 / EBI_NANDREN #0,1,2/ LES_CH37 TIMO_CDTI1 #4 / US2_RX #0
R117 470R | PC4 / ACMPO_CH4 / DACO_PO/OPAMP_P0 / EBI_A26 #0,1,2/ 12C1_SDA #0 / LES_CH4 / LETIMO_OUTO #3 / PCNT1_SOIN #0 / TIMO_CDTI2 #4 / US2_CLK #0
T2COSD PC5 / ACMPO_CHS5 / DACO_NO/OPAMP_NO / EBI_NANDWERn #0,1,2/ 12C1_SCL #0 / LES_CH5 / LETIMO_OUT1 #3 / PCNT1_S1IN #0/ US2_CS #0
uID BOARD_ID_SDA T2C0-5CT H PC6 / ACMPO_CH6 / EBI_AO5 #0,1,2 / ETM_TCLK #2 / 12C0O_SDA #2 / LES_CH6 / LEU1_TX #0
BOARD_ID_SCL = 3 PC7 / ACMPO_CH7 / EBI_A06 #0,1,2 / ETM_TDO #2 / 12C0_SCL #2 / LES_CH7 / LEU1_RX #0
M7 13 BOARD_ID_WP F73| PC8/ACMP1_CHO / EBI_A15#0,1,2/ LES_CH8 / TIM2_CCO #2 / USO_CS #2
DBGMCU_RESET »»————— I RESETn  DECOUPLE X551 PC9/ ACMP1_CH1 / EBI_A09 #1,2 / GPIO_EM4WU2 / LES_CH9 / TIM2_CC1 #2 / USO_CLK #2
c28 PTI_DATA g PC10/ ACMPT_CH2 / EBI_A10 #1,2/ LES_CH10/ TIM2_CC2 #2 / USO_RX #2
PTI_FRAME, PC11/ACMP1_CH3/EBI_ALE #1,2/ LES_CH11/ USO_TX #2
VBUS 3V3_USB B12 U PC12/ ACMP1_CH4 / CMU_CLKO #1 / DACO_OUT1ALT/OPAMP_OUT1ALT #0 / LES_CH12/U1_TX #0
A USB_VBUS H11 PC13 / ACMP1_CH5 / DACO_OUT1ALT/OPAMP_OUT1ALT #1/ LES_CH13 / PCNTO_SOIN #0 / TIMO_CDTIO #1,3 / TIM1_CCO #0 / TIM1_CC2 #4 / U1_RX #0
A1 VDD_DREG PC14 / ACMP1_CH6 / DACO_OUT1ALT/OPAMP_OUT1ALT #2 / LES_CH14 / PCNTO_S1IN #0 / TIMO_CDTI1 #1,3 / TIM1_CC1 #0 / UO_TX #3 / US0_CS #3
A12 | USB_VREGI c6 NS VMCU PC15/ ACMP1_CH7 / DACO_OUT1ALT/OPAMP_OUT1ALT #3/ DBG_SWO #1 / LES_CH15 / TIMO_CDTI2 #1,3 / TIM1_CC2 #0 / U0_RX #3 / USO_CLK #3
USB_VREGO 10VDD_0 [~&g RO3 1K
10VDD_1
c30_| o8t 10VDD_2 33131 vMCcU —1 PDO / ADCO_CHO / DACO_OUTOALT/OPAMP_OUTOALT #4 / DACO_OUT2/OPAMP_OUT2 #1 / PCNT2_SOIN #0 / US1_TX #1
VMCU 100N N11 10VDD_3 [z RGB_LED_CURRENT? PD1/ADCO_CH1/ DACO_OUT1ALT/OPAMP_OUT1ALT #4 / DBG_SWO #2 / PCNT2_S1IN #0 / TIMO_CCO #3 / US1_RX #1
AVDD_0 I0VDD_4 T4 RGB_LED_VSENSE PD2/ ADCO_CH2 / DBG_SWO #3 / EBI_A27 #0,1,2/ TIMO_CC1 #3/ US1_CLK #1/ USB_DMPU
AVDD_1 I0VDD_5 7 PD3 / ADCO_CH3 / DACO_N2/OPAMP_N2 / ETM_TD1 #0,2/ TIMO_CC2 #3 / US1_CS #1
AVDD_2 I0VDD_6 DBGMCU_USB_SENSE ) PD4 / ADCO_CH4 / DACO_P2/OPAMP_P2 / ETM_TD2 #0,2 / LEUO_TX #0
cs2 | cas | crs | cre c36 PD5 / ADCO_CH5 / DACO_OUT2/OPAMP_OUT2#0 / ETM_TD3 #0,2 / LEUO_RX #0
PD6 / ACMPO_O #2 / ADCO_CH6 / DACO_P1/OPAMP_P1 7 ETM_TDO #0 / 13C0_SDA #1/ LES_ALTEX0 / LETIMO_OUTO #0 / PCNTO_SOIN #3 / TIM1_CCO #4 / UB1
cs 100N T 100N T 100N T 100N U7 PD7 / ACMP1_O #2 / ADCO_CH?7 / CMU_CLKO #2 / DACO_N1/OPAMP_N1/ ETM_TCLK #0 / 12C0_SCL #1 / LES_ALTEX1/LETIMO_OUT1 #0 / PCNTO_S1IN #3 | TI
VSS g DBGMCU_TEST_MODED; PD8/ BU_VIN/ CMU_CLKT #1
VSS (i3 PD9/EBI_CS0#0,1,2
WS oo b oo oo oo o0 Escat 02
M11 VSS g7z PD12/EBI_CS3 #0,1,2
N> GND  GND W | Vs vss [ PD14 1260 SDA 5
AVSS_2 VSS [ PD15/12C0_SCL #3
GND EFM32GG395F 1024 GND
<Schematic Path>
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DBGMCU_SWDIO —  SI_DBG_SWDIO
DoaucU SwaLK - X Sboe-solk Thunderboard Sense 2
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User can supply 3.6 - 5.5 on 1 1
USB Connector Novn pin SRRV 02 using ihe Board power select circuit
USB cable
3.3 V Regulator 3v3
VBUS Y%
L7 3v3
0 D2 u10 ? Y%
L2 2 S 1 21N ouTt [ 2 QA
782422221 Ss3P3 R6 ouT2 c23 SiA527DJ
c25 c22 10K R8
7 | smon SET 180K 10U R88 VMCU
DBGMCU_USB_DP 47 100N o 470K ol
DBGMCU_USB_DM 3 FAULT
5 P 9 D HeAT  cc GND
GND GND = GND - c73
R10
o VA LP3982ILD-ADJ 110K 5 Q1B 1u
SP1001-04 SiA527DJ
P6 GND
DF13C-2P-1.25V oo
s
USB Cable Detect
GND
~ CRe0a2
1 > USB_PGOOD
U23A R108
NCX2200 100K
3v3
U238 R111
5 6 —
*—2ne vee 1 . . .
cra 100K GND Q1 switches from battery power to USB when USB is plugged in.
2 VEE R109 Positive threshold: 3.96 V
100N 12K > DBGMCU_USB_SENSE Negative threshold: 3.47 V Additionally, the Mini Simplicity Debug connector can supply
NCX2200 power directly to the target voltage domain.
GND GND
GND
Test Points
Board ID EEPROM
SPI Flash
TPU1
O———K DBGMCU_SWDIO
3v3_USB < - TP 5% DBGMCU_TEST_MODE
3V3_USB 3v3_USB TPJ2  DBGMCU_SWCLK
A A UT1A o0—= - TPIS (g
D2 c3 TPJ3
DBGMCU_SPI_MOSI SI/SI00 SO /slo1 FE—>> DBGMCU_SPI_MISO O———K DBGMCU_SWO
DBGMCUisPLSCLKg f\; SCLK > TPy < TPI140— BOARD_ID_SCL
3v3_UsB cs# O TPJ1Q VBUS TPJ15
Ro4 E3 TPJ17, O O———— BOARD_ID_SDA
330K C11| WP#/8102 o < DBGMCURESET 1), TPJ16
BOARD_ID_SDA %—="¥ RESET#/ SI03 'O———K BOARD_ID_WP
BOARD_ID_SCL R20 TPJS TPJ13
1 o oK DBGMCU_SPI_CS ) prvs—— O———K DBGMCU_TXD
2 TPIB 5 DBGMCU_RXD P8« DBGMCU_USB_DP
3 7 BOARD_ID_WP < - K -
A2 wp K —= TPJ7 GND TPJ19 DBGMCU USB DM
24AA024 o o—X v-use
TPJ8 TPJ20
GND 3V3_USB Ox Ox
U118
vee A
ca1
3V3_USB B2
U138 GND 100N
vee |8 MX25R8035F
. ca8 GND GND
vss 100N <Schematic Path>
24AA024 SCHEMATIC1
GND GND p ® | Schematic Title
Thunderboard Sense 2
SILICON LABS |PageTite
Designed: Approved: Debug Misc. & Power
Note: The SPI flash is only available to the DDB JNO Document number Revison
debug mcu when the USB cable is plugged in! Size |BOM Doc No:
A3 | <Cage Code> BRD4166A D00
Design Created Date: Sheet Created Date Sheet Modified Date Sheet
Wednesday, November 30, 2016 Wednesday, November 30, 2016 Monday, 25, 2017 7 of 7
5 | 4 | 3 | 2 | 1

COPYRIGHT SILICON LABORATORIES INC. 2020  CONFIDENTIAL - SUBJECT TO TERMS OF USE




