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Description

A02

The design is based on BRD4184A.
There is a new pinout of the
EFR32BG22, and the ambient Tight
sensor has been changed.
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EFR32BG22 Power Section EFR32BG22 RF Section
SI_DBG_RESET 2.4 GHz matching network
DBG_RESET | u1s
- sw1 EFR32BG22
PTS810 L1 L2
R1 RF Crystal RF 1/0 2N6 CZ 1N5 ANTH
100R i :,_—9 HFXTAL_| RF2G4_I0 -4 N onp |2
— l 2 X1 4 3
Silkscreen: 4[] 384MHz c3 c4 18P c5 GND_GND
RESET
100N uic _ 10 o P2 1P3 1P5 oNo 2450AT18DO100 o0
EFR328G22 vDCDC HFXTAL_(
A L4 GND
VMCU " Reset DC/DC Regulator L3 VDCDC 742692004 GNI
al Gr d
L———Q RESETn 3 202 ; — ) " RF Analog Power | Groun
RE( '2ag RFVDD 13
_]_07 c12 RFVSS
Digital Supply PA Power ;7
10U 100N 32 VREGVDD Digital Regulator 4U7 100N 120P__15 PAVDD GND
vMCU L8
742692004 R6 ovop 4
1R GND  GND Analog Supply GND VDCDC 692004
AVDD |:I
Digital Logic C13
S | ¢
1/0 supply DECOUPLE [-2 100N c19
1ovbD 100N | 120P
c16
GND
Ground 2U2
VREGVSS [
o GND
100N VSS_PAD
GND  GND GND
: : U1A
EFR32BG22 IOs & Signal Assignments ErR328G22
EFR32_PA[8..0] (e
EFR32_PA 21
EFR32_PA 22| PACO
EFR32_PA. 23 | PAO1
it bave
EFR32_PA: 25
EXP_HEADER4 (EXP_HEADER(16..3] _ 2282
__EFR32 PAG 27 |
EFR32_PA[B..0] Y EFR32_PCI7..0] Y a —mﬁww% PACE
= —EFR32 PAE 29 | PAO7
EFR32_PAD KEFR32_IMU_INT Eiggg—:g? H SEFR32_SPI_MOSI TR PAS 29 | ois
e T EFR32_SPI_MISO
T SEFR32_SPI_SCLK EFR32_PB[4..0] (e
'SI_DBG_SWCLK — SEFR32_SPI_FLASH_CS# EFR32 PBO 20
'SI_DBG_SWDIO = o Paoo
——————>)SI_DBG_SWO —EFR37 PBZ PBO1
SI_PTI_DATA a PBO2
Pl (ooc sna 1 SERTHI o
- DBG_SWDIO | A PBO4
EFR3Z_PA3 SosG-Swo i T DBG_PTI_DATA
= DBG_PTI_FRAME EFR32_PC[7..0] {4
EFR32_PC
KEXP_HEADER[16..3] = PCO0
EXP_HEADER11 EFRorFey FR32 SENSOR ENABLE EFRIZPC PCO1
EFR32_PA4 = = EFR32_MIC_ENABLE e 3 pcoz
— EFR32_LEDO EFR32-PC PC03
EFR32_PC5 Eggg
EFR32_PC6
EXP HEADER12 (EXP_HEADER(16..3] S Eggg
EFR32_PD[3..0] {4
EFRITPAS PDBG_VCOM_TX EFRI7PD—— 39 PD00
EFR3Z2_PA7 PBG_VCOM_RX EFR3ZPDZz___38 | PDO1
EFR32_PAS DBG_VCOM_RTS " EFR32.PD3___37 | PD02
— DBG_VCOM_CTS 20 37 fopos
(SI_UART_RX
L SIUART_TX
0
EFR32_PD[3..0] ») 32.768 kHz
EFR32 PDO | EXP_HEADER15 KEXP_HEADER[16.3]
EXP HEADER? KEXP_HEADER[16..3] —
EFR32_PB[4..0] — EFR32PD = © [ Schematic Title
EFR32_PD3 T ¢ FR32_I2C_SDA
EFR32_PBO R16 2R FRS2_POM_CLK = FR32_12C_SCL
EFR32_PBT i e Ros PO OATA Thunderboard EFR32BG22
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Sensor Power/Isolation SPI Flash 6-axis Inertial Sensor (IMU)
There are no pull-down resistors on the enable pins,
and software should therefore immediately drive the lines VMCU UsA Uan
to prevent the pins from floating. MX25R8035F |ICM-20648
VMCU VDD_SENSOR 25 S| /LSK\OO SO/ SIo1 €3 gg ggﬁl/ggll_r( ADO0/SDO 2
scl
, e TS3A475 A3 2es 21 cs INT1 (2
2 comt — — No1 E3 1 INT2 [——X
EFR327I20780L§ 5+ COM2 ——— NO2 SENSOR_[2C_SCL &1 WP#/SI102 FSYNC 21
EFR32_I2C_SDA 76| COM3 — — NO3 [—73 SENSOR_I2C_SDA VMCU X——¥ RESET#/SIO3 VDD_IMU AUX_DA [-5—X
%—— COM4 — — NO4 [—X - 4 AUX_CL X
*—5 NC
EFRSZ_SENSOR_ENABLE),—E 139 N1 x—g NC RESV fg
IN2 %—3 NC NC 5%
R12 1 16
T2 N3 vMmcu 330K R13 R14 fom- NS NS s )
N A U28 100K 100K fomm-n NC =4
VMCU VDD_MIC 14 [, A NC NC [—X
+
oND A 5A TSIA4TS EFR32_SPI_FLASH_CS# »
2 comt —— Not c22 GND GND
EFR32_PDM_CLK ) ; CoM2 — — NO2 SMIC_PDM_CLK GND EFR32_SPI_MOSI ) IMU_SPI_MOSI}
EFR32_PDM_DATA o comMs —— NO3 [ MIC_PDM_DATA 100N EFR32_SPI_MISO IMU_SPI_MISO!
COMs — — NO4 TS3A4TS EFR32_SPI_SCLK IMU_SPI_SCLK%
IMU_SPI_CS#S
EFRaszl|(:JEI~1/M§3L1§>,T LE X VDD_IMU GND 14 use GND
1 IN2 Vi+ EFR32_IMU_INT <4
1 :m C23 ; The SPI bus is shared with the IMU. The SPI bus is shared with the flash memory.
100N GND
6A TS3A475 TS3A4T5 u3B vMcu VDD_IMU u4B
N 2 MX25R8035F ICM-20648
EFR32_SPI_MOSI coMt — — NO1 IMU_SPI_MOSI
EFRSZ_SPI_MISO% g COM2 — — NO2 IMU_SPI_MISO eNo ues GND vee A voD  REGOUT 2
EFR32_SPI_SCLK 70| COM3 ——— NO3 |7 IMU_SPI_SCLK v+ 25 VDDIO c28
EFR32_SPI_IMU_CS# >, CoMsa — — NO4 IMU_SPI_CS# coa B2 26 cor
GND
EFR32_IMU_ENABLE ) 139 N1 100N GND |- 100N 100N 100N oND 2 100N
N TS3A4T5
123 e GND GND GND GND
C GND GND GND GND
PDM Microphones 6 UV/Ambient Light Sensor Hall-effect Sensor RH/Temp Sensor
R15 742692004 VDD_MIC
10R — A
2 1 |
u7
SPKO0641HT4H C29 C30 C31 VDD_SENSOR
3 VDD
GND SELECT 150P | 100N | 1U
MIC_PDM_CLKS f CLOCK Q
MIC_PDM_DATA
_PDM_ FD. DATA = | b GND  GND R1g | R19
R17 zzzz 4K7] | 4K7
22R OO00O| Left mic
(data is sampled on
®S[©O1 he rising clock edge) . Sga‘gggj;&ggg T
R20 742692004
GND 10R — U9 VDD_SENSOR us VDD_SENSOR u1o VDD_SENSOR
2 VEML6035 f Si7210 ? Si7021
011 5 6 3 4 6 5
SPKOB4THT4I C32_| c33_| caa 27| Seb VoD 1| ScL veb 1] SeL VoD
X —C T SDA c35 SDA c36 SDA @ car
150P | 100N | 1U 4 R22 5 R23 3
%—— NC vouT DNC [5—X
% cLOCK 100K | 100N 2 | oo :\‘oN?K 100N 2 | cno one - 100N
e Yy < L H
B DATA L. Go| GND  GND  GND 11 eND INT 2
R24 zzz2 GND GND GND GND GND
29R OO0 | Right mic TP1 P2
(data is sampled on GND
@~jeope the falling clock edge)
NC. NC.
GND
Push Buttons & LEDs Breakout Pads - EXP Header
All signals routed to the EXP header are used on the board as well.
Take care to avoid signal conflicts (see page 2 for signal assignments) .
VMCU
VMCU5V 3V0
sSw2 A A
Ro5 PTS810 EXP_HEADER[16..3] ) EXP1A EXP1B
™M R26 1
1 i 3 100R EXP_HEADER3 = 13 EXP_HEADER4
—__EXP_HEADER!
EFR32_BUTTONO4 21 . ms ? EQHEQB
c38 ilks . " EXP_HEADERJ EXP_HEAD P
i%qug creen EXP_HEADERTT EXP_HEADI © [ Schematic Title
A N EXP_HEADERT3 1 EXP_HEADERTA
EXP_HEADERTS EXP_HEADERTG
l BOARD.1D_SCL Thunderboard EFR32BG22
GND LED1 BOARD_ID_SDA
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CR2032 Coin Cell Holder

C921

C R2032

Debug USB Connection

Mini Simplicity
m Connector (VMCU)

Target Voltage Domain

5 J SiA527DJ

VMCU
Q901B

P900 R915 o
USB MICRO-B 470K C920
9
10, . U
i EXP Header (5V) 2 SiAS27D)
GND Q901A
- GND
3.0 V Regulator
GND L901 DBG_VBUS 5V 3vo Q0901 switches from battery power to USB when USB is plugged in.
CTRL_MCU_USB_DP r&_"nfﬂ D901 use2 L e
CTRL MCU_USB_DM 2 2 1 11 Additionally, the Mini Simplicity connector can supply power
v * IN ouT1 directly to the target voltage domain if the USB line
5 4 SS3P3 R907 ouT2 Cco17 and battery is removed.
C915 C916 10K R908
) p— SET 154K 10U
D900 100N SHDN
SP1001-04 3 FAULT
GND
N 9 GND_HEAT ~ CcC GND
- R909
GND LP3982|LD -ADJ 110K
GND
Mini Simplicity Connector Non-inverting open drain bufferx*
VMCU
VMCU
P1 R210
MINI-SIMPLICIT OR
1 9
SI_PTI_DATA SI_PTI_FRAME
SI_DBG_SWCLK z S |_DBG_SWDIO R206 Q2008 R212
5 DMC2400UV OR
SI_DBG_SWO 3 KSI_UART_TX SI DBG RESET IN
SI_UART_RX: 7 : — = [ 1—>)SI_DBG_RESET
a
L 1 1
GND
D90 D902
ESD ESD
Q200A
i ) DMC2400UV © [ Schematic Title
e e Thunderboard EFR32BG22
unaerooar
GND GND
*Breaks the current path between a potential S I LI CUN LABS Page Title
pull-up resistor to VMCU on the external - - - P - )
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On-board Debugger
U900A U9008
DBG_SWDIO RO19 470R 221 pAo PCO CTRL_MCU_TEST_MODE
DBG SWCLK R920 470R C1 | PAY oo 7oR o VDD SENSOR
X571 PA2 DBG_VCOM RX &=} PC2/ USART2_TX #0 -
DBG_RESET E3| PA3 DBG_VCOM_TX ) PC3/ USART2_RX #0
DBG_SWO > E5-| PA4/ UARTO_RX #2 PC4 / USART4_CLK #0
X—E7| PAS DBG_PTI_FRAME PC5/ USART4_CS #0 R931
USB_PGOOD), T3| PA6/ GPIO_EM4WU1 BOARD_ID_SDA PC6 /12C0_SDA #2 K
| PAT BOARD_ID_SCL PC7/12C0_SCL #2
3| PA8 PC8
—via| PA9 BOARD_ID_WP 4 PC9 c3] PE9
N4 PA10 PC10 CTRL_MCU_SPI_MOSI 53| PE10/USARTO_TX #0
%5 PAT1 PC11 CTRL_MCU_SPI_MISO A3| PE11/USARTO_RX #0
w5 | PA12 DBG_VCOM_RTS PC12/ USART2_CTS #4 CTRL_MCU_SPI_SCLK B2 PE12/ USARTO_CLK #0
—ve] PA13 R22 470R CTRL_MCU_SPI_CS A5 | PE13/USARTO_CS #0
1| PA14 DBG_VCOM_CTS &=} G13 | PC14/USART2_RTS #3 CTRL_MCU_TXD A1 PE14/ LEUARTO_TX #2
PA15 PC15 CTRL_MCU_RXD PE15/ LEUARTO_RX #2
vMCU c
DBG_VREGO PBO e E19 1 Po/ ADCO_CHO CTRL_MCU_SWCLK g 18 | PFO/DBG_SWCLK
- PB1 RO01 co23 1727 PD1/ADCO_CH1 CTRL_MCU_SWDIO Af0| PF1/DBG_SWDIO
PB2 K Mz | PD2/ADCO_CH2 CTRL_MCU_SWO 9| PF2/DBG SWO #0
pPB3 100N i& 2 L12 | PD3/ADCO_CH3 VDD_IMU Bootloader Halt XA
LEDO0O PB4 oND %R15| PD4 /ADCO_CH4 Ra32 As| PF4
Leoo PBS 73| PD5 / ADCO_CH5 ® TP999 O B8 | PFS
PB6 VDD_MIC oND %15| PD6 / ADCO_CH6 X—a7| PF6
PB7 X >15-| PD7 / ADCO_CH7 R503 57| PF7
R905 DBG_PTI_DATAY) PB8 / USART4_RX #0 =35 PD8 33R X7 | PF8
—
- To| PBO — 86| PD9 *gr3 P
5 PB10 R930 >%—a5| PD10 CTRL_MCU_USB_DM %:E A3 PF10/USB_DM
ez > PB11 " g2 PD11 CTRL_MCU_USB_DP 517 PF11/USB_DP
Yo PB12 EFRa2_BUTTONO) X4 PD12 R04 %= PF12/USB_ID
PB13/ HFXTAL_P | %—51 PD13 EFV33GG 1284 T0F 02461120~
%900 12 PB4/ XA j; hota 33R EFM32GG128410F 1024GL120-A
48 MHz PB15 X4—=— PD15
3 D 1 EFM32GG12B410F 1024GL120-A EFM32GG128410F 1024GL120-A
afs
GND
USB Cable Detection and Power Isolation Serial Flash On-board Debugger Power
U900D
J13
DBG_3V0 DBG_3V0 DBG_3V0  (go1A c c SET D M7 DECOUPLE
3v0 SI\Q/IOCZZBAOOUV T RO29 A MX25RB035F %018 DBG_3V0 TRL_MCU_RESET 3> q RESETn 800
1K D2 c3 MX25R8035F
CTRL_MCU_SPI_MOSI SI/SI00  SO/SIO1 H TRL_MCU_SPI_MISO
4] T il ll 3 [—}—DUSB_PGOOD CTRL7M0U7$P|7$CLK§ /F;; oL > vee A1 DBG_vBUS DBG*}’&REGO B12 | ysB vBUS i1 1
cs# ‘f DVDD
Cot4 A UsB_vReG
Roe £33 wea/s102 52 | onp 100N A2 | jsg_VREGO  10vDD1 2 GND
R933 X~ RESET#/SI03 C901 €902 c9
4K7 CTRL_MCU_SPI_CS —_ IS¥BB§ G3
Bleed i - - -
DBG_VBUS eed resistor GND GND Looo 1U 4u7 mg AVDD ovons f<131
VMCU AVDD 10VDDO
Q902A ~ 742692004 ~ ~ LT VRS Voo 3
— 10VDDO
DMC2400UV
DBG_3V0 c5
A vss |Gg
VsS
H3
Board ID vss 5
VSS
9038 DBG_3V0 GND  GND GND __ M1t VSS [kiz
U903A DBG_3v0 4AA024 mg_| VSS VSS 5
24AA024 Ng | VSS VsS
BOARD_ID_SDA SDA vee vss vss
BOARD_ID_SCL bSCL Co19 vMeu — \/
R912 4 GND EFM32GG128410F 1024GL120-A GND
0 10K ves 100N
2
3| Al 7 C907_| c908 | c909 | cet0 | cot1 C924 | C925 | C926
BOARD_ID_WP
Az WP < - eNp GND
4U7 | 100N [ 100N | 100N [ 100N 100N | 100N | 100N
GND
GND GND GND GND  GND GND GND  GND
Test Points Mech
© [ Schematic Title
TPJ1 TPJ14 DBG_VBUS M900 chematic
O——<K CTRL_MCU_SWDIO ‘O——<K BOARD_ID_SCL MECH RB FIXTURE
P92 0——  cTRL_MoU_SsweLk TPI180—— BoARD_ID_sDA s Thunderboard EFR32BG22
TPJS O CTRL_MCU_SWO TPJ160— < BOARD_ID_WP TP
SILICON LABS |[PeseTie
CTRL_MCU_RESET 80— CTRL_MCU_USB_DP -
o0—K _MCU | e < _MCU_USB | oND weor ooz Designed: Approved: On-board Debugger
19— CTRL_MCU_USB_DM ESH JSH =
TPJ5 O——K CTRL_MCU_TXD =T 6’“‘ 6”1 Sne TBOM Do, Document number Revision
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