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EFR32BG27 Power Section EFR32BG27 RF Section
EFR32_RESET )} UB 2.4 GHz matching network
SWi EFR32BG27
PTS810 L9
1 RF Crystal RF I/0 L L2 C|C1 OR ANT1
100R 3 i 1 9 14 A A 2
o  L— hexrac RF2G4_IO IN  GND
— | “ — — 2No 3N2 [ s
N Silkscreen: c1 4[] 384 MHz 18P GND GND
GND RESET 100N v 10 2 ca 2450AT18D0100
EFR32BG27 VDCDC; VDCDC - HEXTALZO - -
VMCU L4 GND 1P6 1PO
GND Reset DC/DC Regulator L3 742692004
11 202 — RF Analog Power i Ground
— 9| RESETn 31 ~ 1~ 2 12
RE RFVDD 13
c8 c9 c7 c11_| c12 RFVSS
100N Digital Supply PA Power
10U 32 Digital Regulator 4U7 100N 120P 15 GND
VMCU L8 VREGVDD PAVDD
742692004 R6 ovop 2
— R Analog Supply GND L5 GND
742692004
AVDD ] —
Digital Logic C13 1 2
1
1/0 Supply DECOUPLE 30 100N c1o
I0VDD
c16 100N | 120P
GND
Ground 2U2
VREGVSS [ GND
vss_pAD 2 GND
GND  GND GND
EFR32BG27 10s & Signal Assignments
U1A
EFR32BG27
> EFR32_PA[8..0] EFR32_PA[8..0] )= EFR32_PC[7..0] )
PACO _EFRTz‘Pm_g EFRS2_PAQ Eigiz—ﬁﬁ?  EFR32_IMU_INT EEE?—E’E? EFR32_SPI_COPI
PAO1 53— FFR32_PAZ EFR32_PAZ <, DBG_SWCLK EFR32_PCZ EFR32_SPI_CIPO
PA02 54 —EFR3Z PAS EFR3Z PA3 DBG_SWDIO EFR32_PC3 EFR32 SPI SCLK
PAO3 [~5—EFRT7PAT A > DBG_SWO A EFR32_SPI_FLASH_CS
PAO4 755 FFR32_PAS
PAO5 |57 —FFRI7PAG SI_DBG_SWCLK ExP HEADER4 > EXP_HEADER([16..3]
PA06 |55 —FFRI7PAT SI_DBG_SWDIO -
PA07 |59 —EFR32 PAS L——————>> sI_DBG_SWO —
PA08 = =
> EFR32_PB[4..0] EFR32 PA4 > EFR32_LEDO EFR32_PC4
- DBG_PTI_DATA
PBO0 Mo — Rz P R EXP_HEADER11 »  EXP_HEADER11 EFRIZPCS 3 DBG_PTI_FRAME
PBOT (g EFR32 PBZ
PBO2 [7—EFRIZPET— P SI_PTI_DATA
PBO4 f——————— = K DBG_VCOM_RX
—> EFR32_PC[7.0]  SI_UART_RX Sl R EFR32_SENSOR_ENABLE
EFR32_PCO SI_UART_TX = EFR32_MIC_ENABLE
PC00 EFR32_PCT
PCO1 EFR32 PC. EXP_HEADER12 > EXP_HEADER[16..3]
PC02 4 EFR32_PC3 ]
PC03 FR32_PC4
PCO4 FRIZPCE
PCO5 FR32_PCB
PCO6 [5—FFRI2PCT EFR32 PA7 EFR32_PD[3.0] )
PCo7 EFR32 PAS DBG_VCOM_RTS EFR32_PD2
K DBG_VCOM_CTS — EFR32_I2C_SDA
N = EFR32_[2C_SCL
EXP_HEADER([16..3]
40 EFR32_PDO X2 -
PD00 [~39 32,768 kHz EXP_HEADER3 EXP_HEADER15 > EXP_HEADER[16.3]
PDO1 735 : EXP_HEADERS
PDO2 |57 2 ~ = =
PDO3
EFR32_PB[4..0] )
- ® Board Name
> EFR32_PD[3.0] EFR32_PBO R16 — 22R EFR32_PDM_CLK
EFRSZ_ oI K EFR32_PDM_DATA
EFR32BG27 +8 dBm DK
EXP_HEADER? ﬁ> ! [16.3]
i SILICON LABS |PageTite
EFR32_PB2 FR32 SPIIMU CS Designed Approved EFR32BG27
EFRIZPET % EFR3 BUTTOND
EFR32 PB4 EFR32 IMU_ENABLE PEP RGU Board Number Revision
I Size |Sheet Modified Date
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Sensor Power/lsolation SPI Flash 6-axis Inertial Sensor (IMU)
VMCU VDD_SENSOR
A TS3A475 vMcu U3A
2 P MX25R8035F U4A
7] com1 NO1 D2 c3 24 9
EFR32 12C_SCL 9] COM2 —~— NO2 SENSOR _[2C_SCL £17] S!/SI00  SO/SIO1 53| SDA/SDI ADO/SDO
EFR32_12C_SDA 75| COM3 —~— NO3 |7 SENSOR_I2C_SDA ey AsPscL 551 SCLSCLK
¥——{ COM4 —— NO4 ——X A uoB cst# n 12
Em— INT
EFR32,SENSOR,ENABLE>/T L L VN (F;? WP#/ SI02 1y Fsyne
IN2 c22 vMcU ¥ RESET#/S103 VDD_IMU
D 121 IN3 100N 7 1 21
IN4 GND %—5 NC NC 55—
i& VMCU VDD_MIC TS3AATS »—5-{NC NC (59—
A »—5 NC NC 7%
GND 50 TS3A475 R12 JORE T < ¢ HI
2 — GND uss GND 330K R13 R14 5 |N NG 76
4| com No1 14 100K 100K fommcn e NC 75 ¢
EFR32_PDM_CLK}) 5 CoM2 — — NO2 MIC_PDM_CLK v+ *—={ NC NC fa—x
EFR32_PDM_DATA To-| COM3 — — NO3 [~7 K MIC_PDM_DATA 23 NC NC X
—_—
COM4 NO4 - 100N op 7 EFR32_SPI_FLASH_CS oND {Ch-20659
1
EFR32_MIC_ENABLE INT X EFR32_SPI_COPI IMU_SPI_COPI
Kepw IN2 TS3A4TS EFRSZ_SP\_SCLK? IMU_SPI_SCLK
L T2 IN3 oND UeB oND EFR32_SPI_CIPO {¢——— IMU_SPI_CS
EFR32_IMU_ENABLE IN4 L= R EFR32_IMU_INT
> 1, The SP! bus is shared with the IMU. IMU_SPI_GIPO
6A TS3A475 c24 VDD MU The SPI bus is shared with the flash memory.
EFR32_SP|_COPI ) f coMi — — NO1 IMU_SPI_COPI 100N GND |- N
EFR32_SPI_CIPO 4 5+ COM2 ——— NO2 IMU_SPI_CIPO TSIAATE U
EFRS?_SPI_SCLK% 767 COM3 — — NO3 [—73 IMU_SPI_SCLK u3B VMCU 13 10
EFR32_SPL_IMU_CS coM4a — — NO4 IMU_SPI_CS oo oNo MX25RE035F §1VDD  REGOUT
1 A VDD_IMU VDDIO c28
IN1 vee c3o | c26
IN2
Na C25 oD 2 470N
1 " B2 ] 202 100N
N ND 100N ca7 ICM-20689
There are no pull-down resistors on the enable pins, GND GND 10N GND GND
and software should therefore immediately drive the lines GND GND
C to prevent the pins from floating.
GND.
PDM Microphones s vDD_MIC Ambient Light Sensor Hall-effect Sensor RH/Temp Sensor
R15 742692004
10R —
2 1
u7
SPKO0641HT4H™ C29 C30 C31 VDD_SENSOR
3 VDD
SELECT 150P | 100N | 1U
MIC_PDM_CLK f CLOCK O
MIC_PDM_DATA«
_PDM_| FD. DATA = | b GND  GND R1g | R19
R17 zzzz 4K | aK7
2R OO0099 ] Left mic
wolrloho (data is sampled on SENSOR_I2C_SCL
VA the rising clock edge) u SENSOR:IQC:SD 1 VDD_SENSOR
R20 742692004 VDD_SENSOR VDD_SENSOR
GND 10R — u9 ug u10
2 VEML6035 Si7210 Si7021
011 5 6 3 4 6 5
SPKOB4THT4I c32_| c3z_| ca4 27| Seb Voo 1| SeL vbb 1] Set Ve
X —C T SDA c35 SDA c36 SDA @ car
150P | 100N | 1U 4 R22 5 R23 3
X¥——|NC vouT DNC [7—X
f cLOCK 100K ~7pq | 100N 2 | cno mJK 100N 2 | oo one |4 100N
—T
B PATA oGl GND  GND  GND | eno w2 ne.
2 5560
22R Riah,t mic
wollolo (data is sampled on % N
the falling clock edge) GND GND GND GND GND GND
TP2
IC.
GND
Push Button & LED 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 3v3
sSw2 A
Ro5 PTS810 EXP_HEADER[16..3] ) EXP1A EXP1B
™M R26 1
1 i 3 100R EXP_HEADER3 = 13 EXP_HEADER4
EFR32_BUTTONO< [2] « ! 5 5 EXP_HEAD
A 7 EXP_HEADI
€38 Silkscreen: " EXP_HEADERY 75 EXP_HEADI © Board Name
BTNO " EXP_HEADERTT tr04 EXP_HEADI
N EXP_HEADERT3 PBOS 1 EXP_HEADERTA
A EXP_HEADERT5 PD03 EXP_HEADERTE EFR32BG27 +8 dBm DK
oNo BOARD_lo_sc;é
LED1 BOARD_ID_SD, S I LI E D N LA B S Page Title
R27 YELLOW AV s d Periph I
2K7 : o GND Designed Approved ensors and Feripherais
EFR32_LEDO - %; e
-LEDO); PEP RGU Board Number Revision
X Size |Sheet Modified Date
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5 4 3 2 1
Debug USB Connection

e CR2032 Coin Cell Battery Holder

P900 BEC 80259-102

B1_A12
B4_A9

vgtég BS » USBC_CC2

C921

_L _]_
o P01
o [AT CR2032 47U
D+ |28 CTRL_MCU_USB_DP o
B7 |
GND GND

D- A5 CTRL_MCU_USB_DM
cct %8 USBC_CC1 m
SBU2
4_B9 A
VBUS |21 515~ Target Vol Domain
BUS AT 512 . - arget Voltage Doma ew
Q9018
<
] 99 GND RO38
wm ww 1} ©|~! . . .
% % % % 100R €920 Q901 switches from battery power to USB when USB is plugged in.

1U Additionally, the Mini Simplicity connector can supply power directly
Sl 20 Ro15 2 SiA527DJ to the target voltage domain (VMCU) if the USB line
4K7 Q901A and battery is removed.
- GND
aND 3.3 V Regulator
USBC_VBUS DBG_VBUS 5V GND
L901
USBC_VBUS — T D901 T U902
A 1 2 2 1 2 -
53 N out Debugger Power Isolation
782853231 s83P3 R907 outz
cot5 | core L1 10K ST R908 co17
07 =—100N 7| sron 180K 10U 3v3 Q0028 DBG_3v3
— DMC2400UV
éCTRLiMCLLUSB?DM 3 GND GND . mIK :
of w® o« CTRL_MCU_USB_DP oo oo GND_HEAT ~ CC
D600 y R909
2 1A | A & orweo LP3982ILD-AD 110K
y A A4 DBG_VBUS
GND [] R933
1 « 100K
R917 Bleed resistor
GND 10K Qg02A
USBC_CC1 ~{ DMC2400UV|
USBC_CC2
GND GND
R621 [ | R620
5K1 5K1
R916
4K7
GND  GND
Q9038 Ro35
DMC2400UV 1K
3 — [—}—>> USB_PGOOD
] . . . . . . R934 €928
Mini Simplicity Connector Non-inverting open drain buffer aK7 100N
R937
vMCcU [] 100K
GND GND QQ03A
vMeu DMC2400UV
P1
MINI-SIMPLICIT R210
SI_PTI_DATA 1 ] «  SI_PTI_LFRAME OR
SI_DBG_SWCLK 4 SI_DBG_SWDIO
S|_DBG_SWO 2 K SI_UART_TX Q2008 GND GND
3 DMC2400UV
SI_UART_RX 1 SI_DBG_RESET_IN
A |_DBG | i > EFR32_RESET
6 2 1
GND
D902 DBG_RESET})
ESD
Q200A ~
s DMC2400UV O Board Name
aND EFR32BG27 +8 dBm DK
GND GND N
Page Title
R20s SILICON LABS |Pe e
%’M— Dosigned Foprovad Power and Mini Simplicity
PEP RGU Board Number Revision
RESETn on U1 has an internal pull-up to DVDD. The purpose of this circuit is to prevent Size |Sheet Modified Date
current flowing from VMCU to DVDD through this pull-upif a connected debugger has -
a pull-up resistor from reset to VMCU. A3 | Wednesday, April 19, 2023 BRD2602A A02
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On-board Debugger
U900A U008
DBG_SWDIO RO19 470R 221 pAo PCO CTRL_MCU_TEST_MODE
DBG_SWCLK Rl AR £ Pa1 Ro21 470R PC1 VDD_SENSOR
X571 PA2 DBG_VCOM RX &=} PC2/ USART2_TX #0 -
DBG_RESET £3| PA3 DBG_VCOM_TX ), PC3 / USART2_RX #0
DBG_SWO > £5-| 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
5| PA8 PC8
4| PA9 BOARD_ID_WP < PCo 3] PE9
X—Na| PA10 PC10 CTRL_MCU_SPI_COPI 53| PE10/USARTO_TX #0
N5 PA11 PC11 CTRL_MCU_SPI_CIPO A3| PE11/USARTO_RX #0
w5 | PA12 DBG_VCOM_RTS PC12/ USART2_CTS #4 CTRL_MCU_SPIZSCLK B2 PE12/ USARTO_CLK #0
g | PA13 Ro22 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
DBG_VREGO PBO e E19 1 Po/ ADCO_CHO CTRL_MCU_SWCLK g 18 | PFO/DBG_SWCLK
- PB1 R01 co23 >72-| PD1/ADCO_CH1 CTRL_MCU_SWDIO Af0| PF1/DBG_SWDIO
PB2 K 15| PD2/ADCO_CH2 CTRL_MCU_SWO o 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
5l PB5 V73| PD5/ADCO_CH5 K TP999 O B3| PF5
ue PB6 VDD _MIC GND %137 PD6/ADCO_CH6 %—a7] PF6
PB7 N >15-| PD7 / ADCO_CH7 R503 57 PF7
DBG_PTI_DATAY) PB8 / USART4_RX #0 =35 PD8 *—&5— PF8
o RO0S — 33R C7
To| PBY 3 56 PD9 *gi5] P
5 PB10 R930 >%—a5| PD10 CTRL_MCU_USB_DM %:E A3 PF10/USB_DM
P e paii RS g2 PD11 CTRL_MCU_USB_DP 517 PF11/USB_DP
»—Ng | PB12 EFRa2_BUTTONO »—¢3 PD12 R04 %= PF12/USB_ID
PB13/ HFXTAL_P | %51 PD13 EFW2GG 254 10F 102351120+
%900 10| PEta HrXTALN I oors 33R EFM32GG12B410F 1024GL120-A
48 MHz PB15 X4—=— PD15
3 D 1 EFM32GG12B410F1024GL120-A EFM32GG12B410F 1024GL120-A
afe
GND
Serial Flash Board ID On-board Debugger Power
U900D
M7 oecoupe P12
DBG_3v3 CTRL_MCU_RESET Y)—————"Q RESETn ce00
DBG_VBUS DBG_VREGO
P A 8121 use_vaus H11 w
‘f A1t DVDD
DBG_3V3 DBG_3V3  UgoiA ‘ATZ | USB_VREGI 6 oNo
A A X25R8035F U903A USB_VREGO  10VDD1
CTRL_MCU_SPI_COPI Ef si/sio0 so/siot 2 5 pAnAL2 coor - _| o902 10VDDO g?,
CTRL_MCU_SPI_SCLK A3 PSCLK BOARD_ID_SDA g 2 spA v N1 10VDDO 557
cst# BOARD_ID_SCL sCL M70 ] AVDD 10VDDO [~igz
VMCU AVDD 10VDDO
o o wet /102 Al 742692004 e M avoD 10VDDO (2
*—="¥ RESET#/SIO3 Ro12 A1 7 10VDDO
A2 wp
10K
CTRL_MCU_SPI_CS ) 903 905 s
CTRL_MCU_SPI_CIPO GND 322 c8
- BOARD_ID_WP W 10N | 10N vss i3
VSS i
GND GND  GND __Mi1 Ves [k
DBG_3V3 DBG_3V3 ve | V/SS VSS 5
U018 U903B N8| VSS vss
X25R8035F 24AA024 MGU vss vss
A1 N7
vee vee GND EFM32GG12B410F 1024GL120-A GND
Ccot4 Ccot9
B2 4
GND 100N vss 100N €907 _| Co08 | 909 | c910 | cot1 C924 | Co25 | C926
407 | 100N | 100N [ 100N | 100N 100N [ 100N | 100N
GND GND GND GND
GND GND GND GND  GND GND  GND  GND
Test Points Mech
_ ® Board Name
TPIT O——K CTRL_MCU_SWDIO TPI140— BOARD_ID_SCL DBG_VBUS EFR32BG27 +8 dBm DK
TPJ2 5 CTRL_MCU_SWCLK TPI15O— < BOARD_ID_SDA TP dBm
TPJ3 TPJ1 TPJ1 M900 "
O——<K CTRL_MCU_SWO 50—(( BOARD_ID_WP MECH RB FIXTURE M901 M902 S I LI C D N LA BS Page Title
A A On-board Debugger
TPI7o (& CTRL_MCU_RESET TPI8G___( CTRL_MCU_USB_DP A Designed Approved g9
TPU1S PEP RGU Board Numbi Revisi
‘O——K CTRL_MCU_USB_DM umber evision
TPIS (& CTRLMCU_TXD < - Size | Sheet Modified Date
Tpu8 P11 A3 | Wednesday, April 19,2023 | BRD2602A A02
O——K CTRL_MCU_RXD 'O——> CTRL_MCU_TEST_MODE o
el
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