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MCU_PA[15..0]

MCU_PB[15..0]

MCU_PC[11..0]

A0 /LCD_SEG13/EBI_AD9 / TIMO_CCO #0,1 / TIMO_CCO #4 / PRS_CHO #0 / 12CO_SDA #0 / LEUO_RX #4 / GPIO_EM4WU #0

Al/LCD_SEG14/EBI_AD10/ TIMO_CC1 #0,1 / PRS_CH1 #0 / 12CO_SCL #0 / CMU_OUT1 # 0

MCU_PDI[L5..0] <y

MCU_PE[15..0] {4

A2/ LCD_SEG15/DBG_TDO #3 / EBI_AD11 / TIMO_CC2 #0,1 / CMU_OUTO #0

A3/LCD_SEG16 / DBG_TD1 #3/ EBI_AD12 / TIMO_CCCO #0 / LES_ALTEX2 / UO_TX #2

A4/ LCD_SEG17 / DBG_TD2 #3/ EBI_AD13 / TIMO_CCC1 #0 / LES_ALTEX3 / U0_RX #2

NI

A5/ LCD_SEG18/DBG_TD3 #3/ EBI_AD14 / TIMO_CCC2 #0 / LES_ALTEX4 / LEU1_TX #1

A6/ LCD_SEG19/DBG_TCLK #3 / EBI_AD15 / LEU1_RX #1 / GPIO_EM4WU #1

o|
>
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A7 /LCD_SEG35/ EBI_CSTFT

A8/ LCD_SEG36 / EBI_DCLK / TIM2_CCO #0

A9/ LCD_SEG37/ EBI_DTEN / TIM2_CC1 #0

A10/LCD_SEG38/EBI_VSNC / TIM2_CC2 #0

C
C
C
C
C
C
C
C
C
C
C
3
T Ko ALLI LCD_SEG39 / EBI_HSNG
CUTA 3| A2/ LCD_BCAP_P / EBI_A00 / TIM2_CCO #1
CUTA 15| A13/LCD_BCAP_N/EBI_A01/ TIM2_CC1 #1
CUTA 51| AL4/LCD_BEXT/ EBI_A02 / TIM2_CC2 #1
Al5/ LCD_SEG12 / EBI_ADS / TIM3_CC2 #0
CU_PBO E4
U Bl F1] BO/LCD_SEG32/EBI_A16/ TIML_CCO #2
U e F5| BL/LCD_SEG33/EBI_AL7/ TIML_CC1 #2
U Pes F5| B2/LCD_SEG34/ EBI_A18 / TIML_CC2 #2
U ot F4| B3/LCD_SEG20/ LCD_COMA / EBI_A19/ US2_TX #1/ PCNT1_SO #1
CUPes — G1 ] B4/LCD_SEG21/LCD_COMS / EBI_A20 / US2_RX #1/ PCNTL_S1 #1
U PBe G2 | BS/LCD_SEG22/LCD_COMS / EBI_A21/ US2_CLK #1
U Per 5| B6 / LCD_SEG23 / LCD_COM? / EBI_A22 / US2_CS #1
U Pes 1] B7/LFXTAL_P/ TIM1_CCO #3 / UST_CLK #0 / USO_TX #4
U ey F7] B8/ LFXTAL N/ TIMI_CC1 #3 / US1_CS #0 / USO_RX #4
U B9/ EBI_A03/ UL TX #2
U B10/ EBI_AO4 / UL_RX #2
U [e| B11/DACO_OUTO7OPA_OUTO #0/ LETO_O0 #1/ TIM1_CC2 #3/ [2C1_SDA #1
U [5 | B12/DACO_OUT1 / OPA_OUT1 #0/ LETO_O1 #1/12C1_SCL #1
U [o | B13/ HFXTAL P/ LEUO_TX #1/ USO_CLK #4 | USO_CLK #5
U B14/ HEXTAL_N/ LEUO_RX #1/ USO_CS #4/ US0_CS #5

B15/DBG_TD2 #1

CO/ ACMPO_CHO / OPA_OUTO #1 / EBI_A23 / TIMO_CC1 #4 / PRS_CH2 #0 / US1_TX #0 / I2CO_SDA #4 / USO_TX #5 / PCNTO_SO0 #2

C1/ACMPO_CH1/ OPA_OUTO #2 / EBI_A24 / TIMO_CC2 #4 /| PRS_CH3 #0 / US1_RX #0 / 12C0_SCL #4 / USO_RX #5 / PCNTO_S1 #2

C2/ ACMPO_CH2 / OPA_OUTO #3 / EBI_A25 / TIMO_CCCO #4 / US2_TX #0

C3/ACMPO_CH3 / OPA_OUTO #4 / EBI_NANDRen / TIMO_CCC1 #4 / US2_RX #0

C4 / ACMPO_CH4 / OPA_PO / EBI_A26 / LET0O_OO #3 / TIMO_CCC2 #4 / US2_CLK #0 / 12C1_SDA #0 / PCNT1_S0 #0

C5/ ACMPO_CHS5 / OPA_NO / EBI_NANDWen / LETO_O1 #3 / US2_CS #0 / 12C1_SCL #0 / PCNT1_S1 #0

C6 / ACMPO_CH6 / DBG_TCLK #2 / EBI_A05 / LEU1_TX #0 / 12CO_SDA #2

C7/ ACMPO_CH7 / DBG_TDO #2 / EBI_A06 / LEU1_RX #0 / 12C0O_SCL #2

C8/ACMP1_CHO / EBI_A15/ TIM2_CCO #2 / USO_CS #2

C9/ACMP1_CH1 / EBI_A09 #1,2 / TIM2_CC1 #2 / USO_CLK #2 / GPIO_EM4WU #2
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C10/ ACMP1_CH2 / TMO / EBI_A10 #1,2 / TIM2_CC2 #2 /| USO_RX #2

=S
)|

= C11/ACMP1_CH3/TM1/EBI_ALE #1,2 / USO_TX #2

U1B EFM32LG990F256

MCU_PF[12..0]

DO/ ADCO_CHO / OPA_OUTO #5 / OPA_OUT2 #1 / US1_TX #1 / PCNT2_S0 #0

D1/ADCO_CH1/OPA_OUT1 #5/ TIMO_CCO #3 / US1_RX #1 / PCNT2_S1 #0

D2/ ADCO_CH2 / EBI_A27 / TIMO_CC1 #3/ US1_CLK #1

D3/ADCO_CH3 / OPA_N2 / DBG_TD1 #0,2 / TIMO_CC2 #3 / US1_CS #1

D4/ ADCO_CH4 / OPA_P2 / DBG_TD2 #0,2 / LEUO_TX #0

D5/ ADCO_CHS5 / OPA_OUT2 #0 / DBG_TD3 #0,2 / LEUO_RX #0

D6 / ADCO_CH6 / OPA_P1/DBG_TDO #0 / LETO_OO0 #0 / TIM1_CCO #4 / LES_ALTEXO / I2CO_SDA #1 / US1_RX #2 / ACMPO_O #2 / PCNTO_S0 #3

D7/ ADCO_CH7 / OPA_N1/DBG_TCLK #0 / LETO_O1 #0 / TIM1_CC1 #4 / LES_ALTEX1/I12CO_SCL #1 / US1_TX #2 / ACMP1_O #2 / PCNTO_S1 #3 / CMU_OUTO #2

D8 /BCK_VIN / CMU_OUT1 #1

||

D9/ LCD_SEG28/ EBI_CSO
D10/ LCD_SEG29 / EBI_CS1
D11/LCD_SEG30/EBI_CS2

D12 /LCD_SEG31/EBI_CS3

o] o] o] ] ] o] ] ] ] ] ] o] ] ] ] e}

D13/ DBG_TD1 #1
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D14/ TMO/12CO_SDA #3

D15/ TM1/12C0_SCL #3
EO/EBI_AQ7 / TIM3_CCO #1 / UO_TX #1 / 12C1_SDA #2 / PCNTO_SO0 #1

E1/EBI_A08/ TIM3_CC1 #1/UQ_RX #1/12C1_SCL #2 / PCNTO_S1 #1

E2/BCK_VOUT / EBI_A09 #0 / TIM3_CC2 #1 / U1_TX #3 / ACMP0_O #1

o)

E3/BCK_STAT / EBI_A10 #0 / U1_RX #3 / ACMP1_O #1
E4/LCD_COMO/EBI_A11/US0_CS #1
E5/LCD_COM1/EBI_A12 / USO_CLK #1

E6/LCD_COM2/EBI_A13/USO_RX #1

E7/LCD_COM3/EBI_A14 / USO_TX #1

E8/LCD_SEG4 / EBI_ADO / PRS_CH3 #1 / PCNT2_S0 #1

E9/LCD_SEG5/EBI_AD1/PCNT2_S1 #1

E10/LCD_SEG6 / EBI_AD2 / TIM1_CCO #1 / USO_TX #0

E11/LCD_SEG7/EBI_AD3/ TIM1_CC1 #1 / LES_ALTEX5 / USO_RX #0

E12/LCD_SEG8/EBI_AD4/ TIM1_CC2 #1 / LES_ALTEX6 / USO_CLK #0 / USO_RX #3 / 12CO_SDA #6 / CMU_OUT1 #2
E13/LCD_SEGY/EBI_AD5 / LES_ALTEX7 / USO_CS #0 / USO_TX #3 / 12C0_SCL #6 / ACMPO_O #0 / GPIO_EM4WU #5

E14/LCD_SEG10/ EBI_ADS6 / TIM3_CCO #0 / LEUO_TX #2

E15/LCD_SEG11/EBI_AD7 / TIM3_CC1 #0 / LEUO_RX #2

FO/DBG_SWCLK / LETO_OO0 #2 / TIMO_CCO #5 / LEUO_TX #3 / US1_CLK #2 / 12CO_SDA #5

F1/DBG_SWDIO / LETO_O1 #2 / TIMO_CC1 #5 / LEUO_RX #3 / US1_CS #2 / 12C0_SCL #5 / GPIO_EM4WU #3

F2/LCD_SEGO/ DBG_SWV #0,3 / EBI_ARDY / TIMO_CC2 #5 / LEUO_TX #4 / ACMP1_O #0 / GPIO_EM4WU #4

F5/LCD_SEG3/USB_VBUSEN/ EBI_Ren #0,2 / TIMO_CCC2 #2,5 / PRS_CH2 #1

F6/LCD_SEG24 / EBI_BLO / TIMO_CCO #2 / UO_TX #0
F7/LCD_SEG25/ EBI_BL1/ TIMO_CC1 #2 / UO_RX #0
F8/LCD_SEG26 / DBG_TCLK #1 / EBI_Wen #1 / TIMO_CC2 #2

F9/LCD_SEG27 / DBG_TDO #1 / EBI_Ren #1

o] lne] fne] ] ] fne] el e}

F10/USB_DM/ U1_RX #1

F11/USB_DP/U1_TX #1

F12/USB_ID

EFM32LG990F256
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Reset Circuit 5 4 3 . 2 1
a3 EFMB2 Power and Decoupling
74LVC2G125DC R3
100R
FPGA_MCU_#RESET ) 6 uic i
> EFM32_RESET EFM32_RESET ) Q] RESET DECOUPLE
USB_VBUS c36
D RS
100R B8 U vMCcU
ava USB_VBUS
B10
USB_VREGI ) 511 | USB_VREGI oo
Leo1 USB_VREGO USB_VREGO R6
RED o0R
74LVC2G125DC
vMCU TPL vDD_DREG |-E8
MCUDBG_#RESET swi - 1 L10 G4 vbRu1
;o —— Re IR 79| AvDD_0 10VDD_0 [
[ ; AVDD_1 10VDD_1
1 3 Q4 1 2 AVDDY1 K8 H7
R10 AVDD_2 10VDD_3
— - - FDV302P 5 |8
) o 2 4 - BLM21B102S vop-4 [or c2 | ca | ca | cs | ce6 | c7 | cuiy co
Decoupl i ng c1o Cl1] ci2| c13] cil 1ovoD 6 F22 N I IR AN AR S N N
N/ - . 0= 0= == == /4= == =
3v3 GND 100N R1 10u] 10N] 10N] 20N
9
o 470R o VSS_DREG E HOON [L0ON f100N [10ON [LOON fLOON fL0ON 10U
s N 7] Avss_o VsS4
vee 17 AVSS_L VSS [
c15 GND AVSS_2 ﬁS D:
4 C7
GND 10N N Ves [H8 N
74LVC2G125DC GND GND
EFM32LG990F256 ~
GND
C GND, .
EFMB2 USB Regul at or Decoupl i ng
VREG QUT LED
Backup Power USB Over Current protection Tr101 sy Hi gh Frequency C ock
KOA_1206
3v3  VMCU (m]
5v Li01 82 USB_VBUS R105 7> HEXTALN
CI:_FAULT LED USB STATUS LED K USB_VREGO 1K K HFXTAL_P
R103 5 3v3 3v3
6
> BCK_VIN BLM21PG221S  C114 cis N LEDS NM
o0R 4 GREEN R120 OR
100N 7 LED7 ~
- 3 1 LED4 N
+ pa USB_VBUSEN ) BLUE
YELLOW  sg_STATUS_LED ) §
6.8MM_COIN_CELL AP2151 R123
R107 10M -
10M GND R124 Q9 c16 c17
o 10K “ BSS138W 12p —— 2P
8
Q7 1 BSS138W GND
GND GND FDV302P N R144
GND o 10M GND GND
R125 R126
B R109 10M 2K
470R
Low Frequency C ock
'—{_}—>>USB_OC_FAULT TP102 GND
06 KOA_1206
R110  OR GND GND > LFXTALN
K LFXTAL_P
N " USB Connection and ESD protection USB VBUS Power LED use_vBUS KUSB_VREGO "
e S ICIO,
R122 OR
12345
8 coooo 6 R112
9 7 5v o0R
1 »USB_VREGI
R113 c117 cis_| c19
1K 18P 22P
$4U7 $
GND GND GND o
R114 OR LED6 VB : GND GND
L) — R115 15R GREEN US LED <Schematic Path>
Or 1 USB_ID
B3 1 USB_DP TOP
VBUS {1 USB_DM —
R116 15R Schematic Title
A 5 4 — USB_VBUS
1 2 Q5 -
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3V3 VMCU_IN1 VMCU_IN1 3v3 3V3 VMCU_IN2 VMCU_IN2 3v3
EFM32_A[83..0] EFM32_BJ[83..0]
|
A40 EFM32 BO EF 40
A41 EFM32 B1 41
A42 EFM32 B2 42
D A43 43
20
22 44
24 ) 45
26 46
28 47
30
32 A48 B48 TP103 TP104
34 A49 849 KOA_1206
36 A50 B850
1 38 A51 B51
4
2 4 A52 852
3 4 A53 853
7 2 A54 B54
5 4 A55 B855
5
52 AS6 B56
54 A57 B57
56 A58 B858
58 A59 859
60
0 62 ABO B60
1 64 A61 B61
2 66 A62 862
3 68 A63 863 Q1
70 BSS138W
A24 72 AB4 B64 ~
A25 74 A65 B65
C A26 76 A66 B66 C
A27 7 A67 B67
80 [ GND
A28 82 AB8 EFM32 B68 /]
A29 84 A69 EFM32 B69 /] GND
A30 86 A70
A31 88 ATL EFM32 B71
90
A32 92 AT2 EFM32 B72
A33 94 AT73 EFM32 B73
A34 9% AT4
A35 98 AT5 EFM32 B75
00
A36 02 A7
A37 04 AT EFM32 B77
A38 06 AT EFM32 B78
E A39 ] E AT E 39 EFM32 B79
P4 5
EFM32 A80 EFM32 A82 EFM32 A82 12C_SDA EFM32 B8O KOA 1206  KOA 1206  KOA 1206
EEPROM WP EFM32 A81 EFM32_A81 EFM32_A83 EFM32_A83 12C_SCL EFM32 B81
5v
N N N 5v
GND GND GND GND GND GND GND
BSE 060 01 L D A BSE_060_01_L_D_A
5v TP100 4v_sw
1100
2 — 1
vMcu 3v3 3v3 L IN out
A A BLM21B102S 10R c80
2
3v3 U GND
U4A
12C_SDA 5 R34 3| —
12C SCL 6 ggf 10K SHON _ ADJ
c2s | c26 | cor TC1071
1
A0 :
100N | 100N | 10U 100N | 100N | 10U 2170 EBI/ TFT Switches power supply
NM NM 3
A2 wp
24AA024 .
oNo oNo <Schematic Path>
GND TOP GND
3v3 Schematic Title
A 3v3 A
ua H
— BRD3601A - LG990 MCU plugin
100N | 100N | 10U 100N | 100N | 10U c28 N
NM NM 4 oN Page Title
vss
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PA Connecti ons S 4 PB Connecti ons 2 1
p=>>EFM32_BJ[83..0] N N “
MCU_PB[15..0] ) > EFM32_A[83..0] EFM32_B[83.0]
MCU_PA[15..0] ) e— > EFM32_A[83..0]
U100A
6 AQ
AL CcU_PBO EBI_ADDR16 A
A2 CU PB1 EBI_ADDR17 A
CuPAD 2 2 E A3 CU PB2 EBI_ADDR18 A
CUPAL 5 CU P83 EBI_ADDR19 A
CuPA2 7
CU PA3 10 EBI_AD! 25 MCU PB4 EBI_ADDR20 EFM32 A20
4 EBI_AD10 26
D EBI_AD11 27
15 1 EBI_AD12 28 MCU_PB5 EBI_ADDR21 EFM32 A21
BC_BUS_CONNECT_EBI MCU _PB6 EBI_ADDR22 EFM32 A22
TS3A5018
MCU_PB7 R3S EFM32 A23
1
e 6 Ad ] OR NM R36
A5 > LFXTAL_P
A6 MCU_PBS R3T R EFM32 A24
P 1
g“ ,2‘51 2 — ] OR NM R38
CU_PA6 1 LFXTAL_N
CU PALS EBI AD13 9 cu_PB9 vt e OR A25 A25 UART TX B55,
4 EBI AD14 0 CU_PB10 UL RX#2 A26 A26 UART RX B5:
EBI_AD15 1 CU PB1L DACO_OUTO A27 A27_AUDIO_OUT _RIGHT. B48
1 EBI_AD: 4 CU PB12 DACO_OUTL A28 A28 _AUDIO OUT LEFT B49
TS3A5018 2
MCU_PA7 EFM32 A7 MCU _PB13 B39, EFM32 A29
OR NM R40
U104 > HFXTAL_P
6 A MCU PB14 R4l OR EFM32_A30
ﬁ 5 OR NM  R42
CU PA 5 5 AL KHFXTAL_N
CU_PA 5 MCU_PB15 R EFM32 A31
C CU PAL0___7
CU PALL 10 EBI DCLK 2
4 EBI DTEN 3
EBI VSNC 4
15 1 EBI_HSNC E 5
TS3A5018
MCU_PA12 EFM32 A12
MCU_PA13 EFM32_A13
MCU_PA14 EFM32 Al4
R44
4K7
BC BUS CONNECT EBI EFM32 B72
MCU_EBI CONNECT BC BUS CONNECT SPI EFM32 B73
10K ~ ©
R46 | 2
MCU_SPI_CONNECT >— } 1 BSS138W
10K ~
GND
BPC Connecti ons s Switch power
MCU_PC[11..0] ) > EFM32_A[83..0] > EFM32_B[83..0] 01008
cU_PC A32
CU PC A33
CU PC USART2 TX#0 A34 A34 FPGA SPI MOSI 42
CU PC USART2 RX#0 A35 A35 FPGA SPI_MISO 43
CU_PC USART2 CLK#0 A36 A36 FPGA SPI CLK 40 TS3A5018
CU PC USART2 CS#0 A37 A37 FPGA SPI CS 41
CU_PC LEUARTL TX#0 A38 A38 LEUART TX B854
CU PC LEUARTL RX#0 A39 A39 LEUART RX 853
CU PC A40
CU PC A41
CU PC A42
10N 1B & oo |2
TS3A5018
USB_VBUS R128
- U153 OR NM <Schemaj Path>
IN ouTL [ }—<K USB_VREGO TOP
ouT2 —
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PD Connecti ons 5 4 3 . 2 1
PE Connecti ons
MCU_PDI[15..0] ) m== p=>> EFM32_A[83..0] p=>>EFM32_BI[83..D]
MCU_PD2 ANALOG SE A EFM32 Ba4 MCU_PE[15..0] >)= = EFM32_A[83.0] EFM32_B[83.0] <&
c123 cu AB4 EFM32 A64 __ FPGA #INT __EFM32 B81
gg;z 50P R133 CU A65 EFM32_A65 USB_STATUSLED
oR CU A66 EEM3Z AGS 77,55 00, FAULT
NM NM CU A67 OC]
D EFM32 A50 EFM32 A50 US1 CLK #1 EFM32 B45
GND CU PE4 USO CS #1 AB8 A68 __CS MICROSD __ EFM32 B65
CU_PE5 USO_CLK #1 A69 A69 ___CLK_MICROSD B64
CU_PE6 USO_RX #1 A70 A70___MISO_MICROSD _EFM32 B67
CU PE7 USO_TX #1 ATL A71__MOSI_ MICROSD _EFM32 B66
Debug Trace Demux
U110A U108A
6 A51 A51 US1 CS #1/TOUCH 0 B57 6 AT2
A52 A52 TOUCH 1 B858 AT73
A53 A53 TOUCH 2 B71 AT4
cuppsi 2 2 A54 E A54 AUDIO_IN_RIGHT B850 MCU_PE8 2 2 E AT5
CUPD4; 5 MCU_PE9 5
CU PD5; 7 MCU _PEL0 7
CU PD6; 10 DBG TD1 B60 MCU_PE1L 10 EBI_ADO
4 DBG TD2 B61 4 EBI_ADL
DBG TD3 862 EBI_AD2
15 1 DBG TDO 859 15 1 EBI_AD3
TS3A5018
U107A
EFM32 A55 EFM32 A55 AUDIO IN_LEFT EFM32 B51
U109A
6 A7
MCU_PDZ AT
AT
1 CcU 2 2 AT
C { DBG TCLK EFM32 B63 CU 5
CU 7
?& CcU 10 EBI AD4 EF 0
) 4
e L e - :
TS3A5018 15 1 EBI_AD7 3
MCU_PD BCK_VIN EFM32 A56 EFM32 A56
K BCKVIN TS3A5018
U106A
6 A57
s L——< BC_BUS_CONNECT_EBI
A59
cuPDY 2 2 A60
CuPDI0___ 5
CuPDIl___7
Cu PD12 10 EBI CSO 36
4 EBI CS1 37
EBI CS2 38
15 L EBI CS3 39 Reset connections
EFM32_B[83..0] )
TS3A5018 —
MCU_PD13 MCU_SPI CONNECT EFM32 A61 EFM32 A61 > MCU_SPL CONNECT
MCU PD14 12C0_SDA#3 EFM32_A62 EFM32_A62 12C_BUS SDA EFM32 B68
MCU _PD15 12C0_SCL#3 EFM32 A63 EFM32 A63 12C_BUS SCL EFM32 B69 > FPGA_MCU_#RESET
»MCUDBG_#RESET
K BC_BUS_CONNECT_EBI AX‘SW
B EEM32 ASO /—(< EFM32_A[83..0]
U1068 U1078
14,
R135 c108 c109 *
100K 10N 6 10N 13
_l Fo EN GND _l
TS3A501! TS3A501! TS3A501!
GND
GND
PF Connecti ons s
s > EFM32_B[83..0]
MCU_PF[12..0] ) — U118
MCU_PFO DBG TCK SWCLK EFM32 BO EFM32 BO DBG TCK SWCLK EFM32 B77 14,
MCU_PF1 DBG_TMS_SWDIO EFM32 B1 EFM32 B1 DBG_TMS_SWDIO EFM32 B78 c110 c111 *
MCU_PF2 — DBG TDO SWO ___EFM32 B2 EFM32 B2 DBG _TDO_SWO EFM32 B79
1 _
] R136 OR R146 OR 1o 1o ] £ & onp
— EBI_ARDY EFM32 B32 TS3A501! TS3A501!
™
MCU_PE5 USB_VBUSEN EFM32 BS EFM32 BS >
USB_VBUSEN .
MCU_PF6 EFM32 B6 — . Swi
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