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Revision History

Rev. Comment

A00 Initial release

A0l Updated LCD part number.

A02 cChanged 4v_Sw to 3v6_SW. Adjusted
crystal load caps.

AO03 New PCB version with RESET LED fix.
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MCU_PA[15..0] U1A
MCU_PB[15..0] cU PA -
CUPA &17| A0/ TIMERO_CCO #0,1 / EBI_AD9 / 12C0_SDA #0 / LCD_SEG13 PORT A
MCU_PC[15..0] SUPA B2 | AL/ TIMERO_CC1 #0,1/ CMU_CLKOUT1/ EBI_AD10 / [2C0_SCL #0 / LCD_SEG14
CUPA b1 | A2/ TIMERO_CC2 #0,1/ CMU_CLKOUTO / EBI_AD11/ LCD_SEG15
MCU_PDJ[15..0] <y CUPAsE3] A3/ TIMERO_CCCO #0 / EBI_AD12 / UARTO_TX #2 / LCD_SEG16
u1B CUPA5 E2 ] A4/ TIMERO_CCCL #0 / EBI_AD13 / UARTO_RX #2 / LCD_SEG17
MCU_PE[15..0] {mmmmm CUPAGE1] A5/ TIMERO_CCC2 #0/ EBI_AD14 / LEUARTL_TX #1 / LCD_SEG18
cuU PDO L11 CUPA7 Ha4 ] A6/ EBI_ADI5 / LEUART1_RX #1/ LCD_SEG19
MCU_PF[9..0] CUPDLKii] DO/ USART1_TX #1/ PCNT2_SOIN #0 / ADCO_CHO PORT D CUPAS  H5 | A7/LCD_SEG35
SUFD Jo-| D1/ TIMERO_CCO #3 / USARTI_RX #1 / PCNT2_S1IN #0 / ADCO_CH1 SUPA A8/ TIMER2_CCO #0 / LCD_SEG36
CUPD3 310 ] D2/ TIMERO_CC1 #3 / USART1_CLK #1 / ADCO_CH2 U A A9/ TIMER2_CC1 #0 / LCD_SEG37
CUPD4Ji1] D3/ TIMERO_CC2 #3 / USART1_CS #1 / ADCO_CH3 SUPA K5 AL0/TIMER2_CC2 #0 / LCD_SEG38
CUPD5 Ho | D4/ LEUARTO_TX #0 / ADCO_CH4 SUPA 34| A11/LCD_SEG39
CUPD6H10 ] D5/ LEUARTO_RX #0 / ADCO_CHS SUPA 3| A2/ TIMER2_CCO #1/LCD_BCAP_P
CUPD7 Hii ] D6/ LETIMERO_OUTO #0/12C0O_SDA #1 / ADCO_CHB SUPA 37| A13/TIMER2_CC1 #1/ LCD_BCAP_N
CUPDE Hs ] D7/ LETIMERO_OUT1 #0 / 12C0_SCL #1 / ADCO_CH7 SUPA B1| A4/ TIMER2_CC2 #1/ LCD_BEXT
CUPD9 D6 ] D8/ CMU_CLKOUT1 #1 / ADCO_VCM A15/ EBI_ADS / LCD_SEG12
CU DG A5 ] D9/EBI_CSO/LCD_SEG28 cu PBO  E4
CUPDIL Bs ] D10/EBI_CS1/LCD_SEG29 CUPBLF1] BO/ TIMERL CCO #2 / LCD_SEG32 PORT B
CUPDL Cs ] D11/EBI_CS2/LCD_SEG30 CUPB2 F2 ] B/ TIMER1_CC1#2/ LCD_SEG33
CUPDis G4 ] D12/EBI_CS3/LCD_SEG31 CUPBsFa] B2/ TIMER1_CC2 #2 / LCD_SEG34
SU PO H CU PB4 F4 ] B3/ USART2_TX #1/PCNT1_SOIN #1/ LCD_SEG20
SUFD 37| D14/12C0_SDA #3 CUPB5G1] B4/ USART2_RX #1/PCNT1_S1IN #1/ LCD_SEG21
D15/ 12C0_SCL #3 CUPB6 G| B5/ USART2_CLK #1/ LCD_SEG22
cu Eo CUPB7 K1 ] B6/USART2_CS #1/LCD_SEG23
U E107| EO/ UARTO_TX #1 / PCNTO_SOIN #1 PORT E CUPBS L1 ] B7/ USARTL_CLK #0/ LFXTAL_P
U F10] EL/ UARTO_RX #1/ PCNTO_S1IN #1 CU BB J7] B8/ USARTL_CS #0/ LFXTAL _N
U E11 | E2/ACMPO_OUT #1 SU B
U 39| E3/ ACMPL_OUT #1 SU B X
U B | E4/ USARTO_CS #1/LCD_COMO SU B C6 | B11/LETIMERO_OUTO #1/ DACO_OUTO
CU PEe Co | E5/ USARTO_CLK #1/ LCD_COM1 SU B Cg | B12/LETIMERO_OUT1 #1/ DACO_OUT1
U D9 | E6 / USARTO_RX #1/ LCD_COM2 SU B Lo | B13/LEUARTO_TX #1/ HFXTAL_P
U B4 E7/ USARTO_TX #1/ LCD_COM3 SU B D3| B14/ LEUARTO_RX #1 / HFXTAL_N
< A4"| E8/EBI_ADO/ PCNT2_SOIN #1/ LCD_SEG4
U 37| E9/ EBI_AD1/PCNT2_S1IN #1/ LCD_SEG5 cu pC H
U 53| E10/ EBI_AD2 / TIMERL_CCO #1/ USARTO_TX #0 / LCD_SEG6 SUBC €O/ USARTL_TX #0 / PCNTO_SOIN #2 / ACMPO_CHO PORT C
U A3"| E11/EBI_AD3/ TIMER1_CC1 #1 / USARTO_RX #0 / LCD_SEG7 SUBC ti2| C1/USART1_RX #0 / PCNTO_S1IN #2 / ACMPO_CH1
U B> E12/EBI_AD4 / TIMERL_CC2 #1 / USARTO_CLK #0 / LCD_SEG8 SUBC C2/ USART2_TX #0 | ACMPO_CH2
U Ao | E13/EBI_ADS5 / USARTO_CS #0 / ACMPO_OUT #0 / LCD_SEG9 SUBC Ko C3/ USART2_RX #0 / ACMPO_CH3
U AL| E14/EBI_AD6 / LEUARTO_TX #2 / LCD_SEG10 SUBC C4 / USART2_CLK #0 / LETIMER_OUTO #3 / PCNT1_SOIN #0 / ACMPO_CH4
E15/ EBI_AD7 / LEUARTO_RX #2 / LCD_SEG11 SUBC G1o| C5/USART2_CS #0 / LETIMER_OUT1 #3 / PCNT1_S1IN #0 / ACMPO_CH5
cu £8 SUBC G11 | C6/LEUARTL_TX #0/ 12C0_SDA #2 | ACMPO_CHE
U Bg | FO/ LETIMERO_OUTO #2 / DBG_SWCLKTCK PORT F SUBC D16 ] C7/ LEUARTL_RX #0 / 12C0_SCL #2 /| ACMPO_CH7
U Cg| F1/LETIMERO_OUT1 #2 / DBG_SWDITMS SUBC D11 ] C8/ TIMER2_CCO #2 / USARTO_CS #2 / ACMP1_CHO
U 58| F2/ EBI_ARDY / ACMP1_OUT #0 / DBG_SWV #0 / LCD_SEGO SUBC 0] C9/ TIMER2_CC1 #2 / USARTO_CLK #2 / ACMP1_CH1
U Ag | F3/ TIMERO_CCCO #2 / EBI_ALE / LCD_SEG1 SUBC G11] C10/ TIMER2_CC2 #2 | USARTO_RX #2 / ACMP1_CH2
U A7| F4/ TIMERO_CCC1 #2 / EBI_WEn / LCD_SEG2 SUBC B10] C11/USARTO_TX #2 / ACMP1_CH3
U 877 F5/ TIMERO_CCC2 #2 / EBI_REN / LCD_SEG3 SUBC B11 ] C12/ CMU_CLKOUTO #1 / ACMP1_CH4
U A6 | F6/ TIMERO_CCO #2 / UARTO_TX #0 / LCD_SEG24 SUBC Az0 ] C13/ TIMERO_CCCO #1,3 / TIMERL_CCO #0 / PCNTO_SOIN #0 / ACMP1_CH5
U 86| F7/ TIMERO_CC1 #2 / UARTO_RX #0 / LCD_SEG25 SUBC A11 ] C14/ TIMERO_CCC1 #1,3 / TIMER1_CC1 #0 / UARTO_TX #3 / PCNTO_S1IN #0 / ACMP1_CH6
< C6 | F8/ TIMERO_CC2 #2 / LCD_SEG26 €15/ TIMERO_CCC2 #1,3/ TIMERL_CC2 #0 / UARTO_RX #3 / DBG_SWV #1 / ACMP1_CH7
= F9/LCD_SEG27
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EFM32G890F 128
/
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Reset Circuit 5 4 3 2 1
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LCD si gnal connections

LCD_PF[9.2] ) Lcpt LCD_PE[15..4]
LCD PF2 LCD SEG 48 LCD COM3 __LCD PET
CD_PF CD_SEG 2 | A0_EM2_EM3_EM4 COM3 177 Cb_com2 CD _PE6
D LCD_PE[15.4] ) LCh PFa L CD SEG AL_EMO_EM1_ANT COM2 75 LD GOMi LGD PES LCD_PA[15..0]
TR T A2_7C_TM 78 comL T ToRT
LCD LCD SEG 4 2 LCD COMO___LCD PE4
CD PE CD_SEG A3_TE_TG_TF COMO 1724 CD SEG39__LCD PAIL
ToomTa 1 A4_6C_6M_68 COL10_8E_8G_8F 1 T
LCD PE LCD SEG 6 2 LCD SEG38 __LCD PAILO
o PE b eEC A5_6E_6G_6F 8D_8C_8B_8A [ o eEcsIChPA
LCD PE L 42 L L
LCD PE LCD SEGY g | A6_5C_SM 5B NC 721 LCD SEG36___LCD PA
o PE b eEC 9| A7_5E_5G_5F DP10_9E_9G_OF (5 o eEc s TChPA
CDPE chora 5| EFM_PADO_PADL_GEK 9D_9C_98 9A _'39 > >
CDPE chora MINUS_1E 1G_1F NC 35—
LCD_PE LCD_SEG 1D_1Q 1H 1A NC 37X
LCD PA chora IN_1P 13 1K DP2_DP3_DP4_DP5 E'_
LCD PA LCD SEG BAT_1C_IM_18 PM_10E_10G_1OF 735 LCD SEG34 __LCD PB2
= B2 2E 2G_2F CF_UA VA [H2—
LCD PA LCD SEG 34 LCD SEG33 __LCD PBL
5 2D_2Q_2H 2A 10D_10C_10B_10A
LCD PA LCD SEG 6 33 LCD SEG32 __LCD PB
5 = 2N 2P 23 2K AM_11E 11G_11F
LCD PA LCD SEG 32 LCD SEG31__LCD PD12
5 COL3 2C 2M 2B 11D 11C_11B_11A
LCD PA LCD SEG 8 31 LCD SEG30 __LCD PD1L
5 BO_3E 3G 3F 7N_7P_73 7K
LCD PA LCD SEG 9 30 LCD SEG29 __LCD PD10
PA 3D_3Q_3H 3A 7D_7Q 7H_7A 2
LCD LCD SEG 0 29 LCD SEG28 __LCD PD
5 3N_3P_3J 3K 6N_6P_6J_6K b LCD_PB[6..0]
LCD LCD SEG 21 28 LCD SEG27___LCD PF9
5 B1 3C_3M 38 6D_6Q GH_6A b
LCD LCD SEG21 22 27 LCD SEG26 __LCD PF8
3 DP6_4E_4G_4F 5N_5P_5J 5K 3
LCD LCD SEG22 23 26 LCD SEG25 __LCD PFY
5 4D_4Q_4H 4A 5D_5Q 5H_5A = LCD_PD[12..9]
LCD LCD SEG23 228 BN o ae aan |25 LCD SEG24__LCD PF6
LCD_PA[15.0] ) CL010-1087-0 K LcD_pris.2]
LCD_PB[6.0] )
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3V3 VMCU_IN1 VMCU_IN1 3v3 3V3 VMCU_IN2 VMCU_IN2 3v3
EFM32_A[83..0] EFM32_B[83..0]
L
A40 0 EF 40
A41 1 41
A42 2 42
D A43 3 43
20
22 Ad4 B4 44
24 A4S B5 45
26 A46 B86 46
28 A4T B7 47
30
32 A48 EFM32 B8 B48
34 A49 EFM32 BY 849 P2 T3
36 A50 B850 5v VMCU  KOA 0603 3y3  KOA_0603
1 38 A51 B51 (m]
4
2 4 A52 852
3 4 A53 853
7 2 A54 B854
5 4 A55 B855
5 o
52 AS6 B56
54 A57 B57
56 A58 B858
58 A59 859
60
0 62 ABO 0 B60 GREEN
1 64 A61 1 B61
> 6 oo > 5 VMCULED_DRAIN "
3 68 A63 3 863
70 Q1
A24 72 AB4 24 B64 BSS138W
A25 74 A65 25 B65 ~
C A26 76 A66 26 B66
A27 7 A67 27 B67
80 [ GND
A28 82 AB8 28 EFM32 B68 /]
A29 84 A69 29 EFM32 B69 /]
A30 86 A70 30 GND
A31 88 ATL 31 EFM32 B71
90
A32 92 AT2 32 EFM32 B72
A33 94 AT73 33 EFM32 B73
A34 9% AT4 34
A35 98 AT5 35 EFM32 B75
00
A36 02 A7 36
A37 04 AT 37 EFM32 B77
A38 06 AT 38 EFM32 B78
El A39 0! El AT El 39 EFM32 B79
P4 5
1 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 3V6_SW
1100
‘L% = —
2 — 1
vMcu 3v3 3v3 L IN out
A A BLM21B102S 10R c80
2
3v3 U GND
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1
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PA Connecti ons

PB Connecti ons

MCU_PA[15..0] ) —
> EFM32_A[83..0] p=>>EFM32_BJ[83..0]
U100A
6 AQ AQ EBI_AD! 25
AL AL EBI_AD10 26
D A2 A2 EBI_AD11 27
PAQ 2 2 A3 A3 EBI_AD12 28
PAL 5
PA2 7
PA3 10 LCD PAQ
4 LCD PAL
LCD PA2
LCD_SELECT)) 15 L LCD PA3
TS3A5018
U102A
6 A4 EFM32 A4 EBI AD13 EFM32 B29
A5 EFM32 A5 EBI AD14 EFM32_B30
A6 EFM32 A6 EBI_AD15 EFM32 B31
CU PA4 2 2 A7
CU_PA5 5
CU_PA6 7
CU PA7 10 LCD PA4
4 LCD PA5
LCD _PA6
15 1 LCD PA7
TS3A5018
C U104A
6 A A EST EBI DCLK 2
A A EST EBI DTEN 3
A10 A10 EST EBI VSNC 4
CU_PA 2 2 ALL ALL EST EBI HSNC 5
CU_PA 5
CU_PAL0 7
CU PALL 10 LCD PA
4 LCD PA
LCD_PA10
2
15,0 e Noa [ LCD PALL
TS3A5018
U105A
6 A12
A13
Al
CU_PA: 2 2 A15 EFM32 Al5 EBI_AD8 EFM32 B24
CU PA 5
CU_PAL4 7
CU PA 10 LCD PA: LCD PA12 BCAP P
4 LCD PA LCD PA13
LCD PA14 LCD PAL4 ca1
15 1 LCD PA. BCAP N
22N
TS3A5018
B LCD BEXT
c35
., Capacitors for
LCD vol t age
e L CD_PA[15..0] o boost er
LCD Switch power
3V6_SW
A
U101B
V+
EN GND 6—1
TS3A501! TS3A5018

TS3A5018

TS3A5018

> EFM32_A[83..0] EFM32_B([83..0] e
MCU_PB[15..0] ) m— U101A
6 A
A
A
cU_PBO 2 2 A
CU PB1 5
CU PB2 7
CU P83 10 LCD PBO
4 LCD PB1
LCD PB2
LCD_SELECT) 150 N e NOa AL LCD PB3
TS3A5018
U103A
6 EFM32 A20
EFM32_A21
EFM32_A22
MCU_PB4 2| comn 12
MCU_PB5 5 <
CcoMm2
MCU_PB6 7| Sovs
10| Soma LCD PB4
4 LCD PB5
GND LCD PB6
15,0 11
TS3A5018 L5 Leo_Pes.0)
MCU_PB7 R35 EFM32 A23
] OR NM R36
1 > LFXTAL_P
MCU_PBS R37 R EFM32 A24
] OR NM R38
1 g KLFXTAL_N
OR
cu_PB9 o EFM32 A25
CU_PB10 | A26
CU PB1L DACO_OUTO | A27 EFM32 A27 AUDIO OUT RIGHT EFM32 B48
CU PB12 DACO_OUTL E A28 EFM32 A28 _AUDIO OUT LEFT _EFM32 B49
P10 ©
MCU _PB13 R39 EFM32 A29
OR NM R40
> HFXTAL_P
MCU PB14 R4l OR EFM32 A30
OR NM  R42
KHFXTAL_N
MCU_PB15 R EFM32 A31
3v3
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1om 4K7
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PC Connecti ons

MCU_PC[15..0] ) m— p=>> EFM32_A[83..0] p=>>EFM32_BJ[83..0]

MCU_PCO EFM32 A32
MCU_PC1 EFM32_A33

cu PC2 US2_TX#0 FPGA SPI MOSI 42

CU PC3 US2_RX#0 FPGA SPI_MISO 43

CU PC4 US2_CLK#0 FPGA SPI CLK 40

D CU PC5 US2_CS#O FPGA SPI CS E 41 D
MCU_PC6 LEUARTL TX#0 LEUART TX EFM32 BS54
MCU_PC7 LEUARTL RX#0 LEUART RX EFM32 B53
3v3

cU_PC USO_Cs#2 CS MICROSD EFM32 B65

CU PC USO_CLK#2 CLK_MICROSD B64

CU_PC10 USO_RX#2 MISO_MICROSD B67

CU PCl1 USO_TX#2 MOSI_MICROSD B66

R121
MCU_PC13 EFM32 A45 K7
MCU PC14 EFM32_A46
MCU_PC15 EFM32_A47 EFM32 A47 DBG TDO _SWO EFM32 B79 S>LCD_SELECT
MCU_PC12 EFM32 A44 EFM32 A44
Q120
LCD SELECT CTRL BSS138W

PD Connecti ons

MCU_PD[15..0] ) m==

GND
Q— gééz p=>> EFM32_A[83..0] > EFM32_B([83..0]

MCU_PDO

ADCO_CHO

R127 OR

—

US1 MOSI #1

ANALOG DIFF N

EFM32 B46

T

R129 OR

LCD Switch controll

R131 OR
1 US1 MISO #1
T

Cl14 R132 OR

NM
TP12

GND
(f ADCO_CH2

R134 C115

50R 50P R135
NM NM oR

R128
50R
C113 NM
50P
NM R130
50R
NM

MCU _PD1 ADCO_CH1 ANALOG DIFF P EFM32 B47

R133 OR

TOUCH 3 EFM32 B56

MCU_PD2 ANALOG SE A EFM32 B44

EFM32_AS50

H (f EF A51

A52
A53
A54
A55

EFM32 A50 US1 CLK #1 EFM32 B45

DCi
DCi
DCi
DCi
DCi

A51 US1 CS #1 TOUCHO
A52 TOUCH1
A53 TOUCH2
A54 AUDIO_IN_RIGHT
A55 AUDIO IN_LEFT

B57

B58 H

— Swi tch power B

B50

B51 3V6_SW
A

[o](e](e](e](s}
o] el o] o] e}

ololo|o|o
2> (3> 3> 3> >
[o](e](e](e](e}

MCU_PD8

32_A56

U106A

AS57
A58
A59
AB0

A57 EBI CSO
A58 EBI CS1
A59 EBI CS2
AB0 EBI CS3

CU_PD
CU_PD:
CU_PD:
CU_PD:

S [= (o]
O~

1

o[o[o|o
o] el el e}
o[o|o|o

LCD_SELECT),

TS3A5018

»LCD_PD[12..9]

MCU_PD14

12C0O_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

MCU_PD13

EFM32 A61

MCU_SPI_CONNECT

3v3

R48
10M

R44
4K7

BC BUS CONNECT SPI

EFM32 B73
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PE Connecti ons

MCU_PE[15..0] ) m—

Reset connections

p=>> EFM32_A[83..0] > >EFM32_B[83..0]
MCU_PEO U0_TX#0 EFM32 A64 EFM32 A64 UART TX EFM32 B55 EFM32_B(53.0] )
MCU PEL U0_RX#0 EFM32_A65 EFM32_A65 UART RX EFM32_B52 133
MCU_PE2 EFM32 A66 EFM32 A66 EPGA #INT EFM32 B81 > FPGA_MCU_#RESET
MCU_PE3 EFM32 A67 EFM32 A67 _ TEST DBG TCLK _EFM32 B63 > MCUDBG_#RESET
U107A
AB8 EFM32 A68 DBG TDO B859
A69 A69 DBG TD1 860
A70 A70 DBG TD2 B61
CU PE4 2 ATL E ATL EST DBG TD3 862
CU_PE5 5
CU_PE6 7
CU PE7 10 LCD PE4
LCD PE5
LCD PE6
LCD_SELECT)) 15 LCD PE7
TS3A5018
U108A
AT2 AT2 EBI_ADO
AT73 AT73 EBI_ADL
AT4 AT4 EBI_AD2
MCU_PE8 2 AT5 AT5 EBI_AD3
MCU_PE9 5 ggm;
MCU _PEL0 7| Sovs
MCU_PE1L 10 LCD PE8
coma LCD_PE9
LCD PE10
P
15, LCD PELL
TS3A5018
U109A
A7 EFM32 A7 EBI AD4 0
AT AT EBI_AD5 1
AT AT EBI_AD6 2
CU_PE 2 AT E AT EBI_AD7 3
CU_PE 5
CU_PE14 7
CU PE 10 LCD
LCD
LCD
15 LCD
TS3A5018
b>> LCD_PE[15..4]
PF Connecti ons Swi tch power
3V6_SW
A
> EFM32_B[83..0] U1078 U1088
MCU_PF[9..0]  )mm c10 141, V4
MCU_PFO DBG TCK SWCLK EFM32 BO EFM32 BO DBG TCK SWCLK EFM32 B77 _—
MCU_PF1 DBG _TCK_SWDIO EFM32 B1 EFM32 B1 DBG_TMS_SWDIO EFM32 B78 10N 1B & oo |2 & onp 8
TS3A501! TS3A501!
U110A
B2 B2 EBI_ARDY 32
B3 B3 EBI ALE 33 3V6_SW GND
B4 B4 EBI WEN 34 A
CcU PF2 2 B85 B85 EBI REN 35
CU PF 5 U109B U110B U111B
CU _PF4 7 14
CU_PF5 10 LCD c10 Ve c11 Ve
LCD =
s gg 10N & onp 8 10N 1B & oo |2
LCD_SELECT)) = —_—
= TS3A5018 TS3A501! TS3A501!
TS3A5018
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