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PA Connecti ons

MCU_PA[15..0] ) e—
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PB Connecti ons

OPAMP Connection Foot pri nt

MCU_PB[15..0] ) — > LCD_SEG[39..28]
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CU_PA: LCD SEG CU PB4 LCD COl
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s> | CD_SEG[39..28] mgﬂ ';gg LFXTAL_P 1
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5 4 3 2 1
MCU_PA[15..0] CU_PA C:
C“ PA 5 A0/ LCD_SEG13/EBI_AD9 / TIMO_CCO #0,1 / TIMO_CCO #4 / PRS_CHO #0 / 12C0_SDA #0 / LEUO_RX #4 /| GPIO_EM4WU #0
C“ PA; D: Al/LCD_SEG14/EBI_AD10/ TIMO_CC1 #0,1/ PRS_CH1 #0/ 12C0_SCL #0 / CMU_OUT1 # 0
MCU_PB[15..0] C“ PA. D: A2/ LCD_SEG15/DBG_TDO #3 / EBI_AD11 / TIMO_CC2 #0,1 / CMU_OUTO #0
C“ PA: E3 | A3/LCD_SEG16/DBG_TD1 #3/ EBI_AD12 / TIMO_CCCO #0 / LES_ALTEX2 / U0_TX #2
C“ PA! E2 | A4/LCD_SEG17/DBG_TD2 #3 / EBI_AD13/ TIMO_CCC1 #0 / LES_ALTEX3/UO_RX #2
MCU_PCJ[11..0] C“ PA E A5/LCD_SEG18/DBG_TD3 #3 / EBI_AD14 / TIMO_CCC2 #0 / LES_ALTEX4 / LEU1_TX #1
C“ PA "4 | A6/LCD_SEG19/DBG_TCLK #3/ EBI_AD15/LEU1_RX #1 / GPIO_EM4WU #1
C“ PA H A7/ LCD_SEG35/EBI_CSTFT
C“ PA A8/ LCD_SEG36 / EBI_DCLK / TIM2_CCO #0
Ci 0 PA. A9/ LCD_SEG37/EBI_DTEN/ TIM2_CC1 #0
C“ PA. K A10/LCD_SEG38/ EBI_VSNC / TIM2_CC2 #0
C“ PA. 3 Al1/LCD_SEG39/EBI_HSNC
D C“ PA. K: A12/LCD_BCAP_P / EBI_AQO0 / TIM2_CCO #1
C“ PA. [E A13/LCD_BCAP_N/EBI_A01/TIM2_CC1 #1
C“ PA. B1 | Al4/LCD_BEXT/EBI_AO2/TIM2_CC2 #1
— A15/LCD_SEG12/ EBI_AD8/ TIM3_CC2 #0
CcU_PBO E4
CU PB1 F BO/LCD_SEG32/EBI_A16/ TIM1_CCO #2
CU PB2 F: B1/LCD_SEG33/EBI_A17/TIM1_CC1 #2
c“ PB3 = B2 /LCD_SEG34/EBI_A18/TIM1_CC2 #2
c“ PB4 F. B3/LCD_SEG20/LCD_COM4 / EBI_A19/US2_TX #1 / PCNT1_S0 #1
Ci 0 PB5 G1 | B4/LCD_SEG21/LCD_COMS/EBI_A20/US2_RX #1/PCNT1_S1 #1
Ci 0 PB6 G2 | B5/LCD_SEG22/LCD_COM6 / EBI_A21/US2_CLK #1
C“ PB7 K1 | B6/LCD_SEG23/LCD_COM7/EBI_A22/US2_CS #1
Ci 0 PB8 L1 | B7/LFXTAL_P/TIM1_CCO #3/US1_CLK #0 / USO_TX #4
Ci 0 PBY 37 | B8/ LFXTAL_N/TIM1_CC1 #3/US1_CS #0/ USO_RX #4
C“ B B9/ EBI_A03/U1_TX #2
C“ B B10/EBI_A04 / U1_RX #2
C“ B L B11/DACO_OUTO/ OPA_OUTO #0 / LETO_OO0 #1 / TIM1_CC2 #3 / 12C1_SDA #1
Ci T ¥ B12/ DACO_OUT1/OPA_OUT1 #0/LETO_O1 #1/12C1_SCL #1
Ci T X B13/HFXTAL_P / LEUO_TX #1 / USO_CLK #4 / USO_CLK #5
C“ =Y B14 / HFXTAL_N/ LEUO_RX #1 / USO_CS #4 / USO_CS #5
— B15/DBG_TD2 #1
P
g“ 38 CO/ ACMPO_CHO / OPA_OUTO #1 / EBI_A23 / TIMO_CC1 #4 /| PRS_CH2 #0 / US1_TX #0 / 12C0_SDA #4 | USO_TX #5 / PCNTO_S0 #2
C“ BC 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
C“ BC C2/ ACMPO_CH2 / OPA_OUTO #3 / EBI_A25 / TIMO_CCCO #4 / US2_TX #0
C“ e C3/ACMPO_CH3/ OPA_OUTO #4 / EBI_NANDRen / TIMO_CCC1 #4 / US2_RX #0
C“ BC C4/ ACMPO_CH4 / OPA_PO / EBI_A26 / LETO_OO #3 / TIMO_CCC2 #4 / US2_CLK #0 / 12C1_SDA #0 / PCNT1_S0 #0
C T BC 0 | €5/ ACMPO_CH5 / OPA_NO / EBI_NANDWen / LETO_O1 #3 / US2_CS #0 / 12C1_SCL #0 / PCNT1_S1 #0
C“ PC 7 | C6/ACMPO_CH6 / DBG_TCLK #2/ EBI_AO5 / LEU1_TX #0 / |I2CO_SDA #2
C“ BC 0 | €7/ ACMPO_CH7 / DBG_TDO #2 / EBI_A06 / LEU1_RX #0 / 12C0_SCL #2
C C“ BC: 7 | C8/ACMP1_CHO/EBI_A15/TIM2_CCO #2 / USO_CS #2
C“ PC10 0 | C9/ACMP1_CH1/EBI_A09 #1,2/ TIM2_CC1 #2 / USO_CLK #2 / GPIO_EMAWU #2
C“ PC11 ci1 | C10/ACMP1_CH2/TMO/EBI_A10#1,2/ TIM2_CC2 #2 | USO_RX #2
= C11/ACMP1_CH3/TM1/EBI_ALE #1,2 / USO_TX #2
MCU_PDJ[15..0] UiB EFM32GG990F1024
cu PD L11
CU PD K11 | DO/ ADCO_CHO / OPA_OUTO #5/ OPA_OUT2 #1 / US1_TX #1 / PCNT2_SO0 #0
MCU_PE[15..0] C“ PD. 39 | D1/ADCO_CH1/OPA_OUT1 #5 / TIMO_CCO #3/ US1_RX #1/ PCNT2_S1 #0
C“ PD: 310 | D2/ ADCO_CH2 / EBI_A27 / TIMO_CC1 #3 / US1_CLK #1
C“ PD. 311 | D3/ ADCO_CH3/OPA_N2/DBG_TD1#0,2/ TIMO_CC2 #3/ US1_CS #1
MCU_PF{2..0] {4 U0 Hio| D4/ ADCO_CH4 / OPA_P2 / DBG_TD2 #0,2 / LEUO_TX #0
C“ PDI H10 | D5/ADCO_CH5/OPA_OUT2 #0 / DBG_TD3 #0,2 / LEUO_RX #0
MCU_PF[12..5] <_ C“ PD HL D6/ ADCO_CH6 / OPA_P1/DBG_TDO #0 / LETO_OO #0 / TIM1_CCO #4 / LES_ALTEXO / 12CO_SDA #1 / US1_RX #2 /| ACMPO_O #2 / PCNTO_S0 #3
C“ PD! H D7/ ADCO_CH7 / OPA_N1/DBG_TCLK #0/ LETO_O1 #0/ TIM1_CC1 #4 / LES_ALTEX1/12C0_SCL #1 / US1_TX #2 / ACMP1_O #2 / PCNTO_S1 #3 / CMU_OUTO #2
C“ FD D D8/BCK_VIN/ CMU_OUT1 #1
U0 ‘A2 | D9/ LCD_SEG28 / EBI_CSO
U0 52| D10/LCD_SEG29/ EBI_CS1
VD) €2 D11/LCD_SEG30 / EBI_CS2
Ci 0 PD C4 | D12/LCD_SEG31/EBI_CS3
) 13| D13/ DBG_TD1 #1
) 37| D14/ TMO712C0_SDA #3
— D15/TM1/12C0_SCL #3
PE
g“ PE EEg EO/ EBI_AO7 / TIM3_CCO #1 / UO_TX #1 / 12C1_SDA #2 /| PCNT0O_S0 #1
C“ PE. F10 | E1/EBI_A08/TIM3_CC1 #1/UO_RX #1/12C1_SCL #2 / PCNTO_S1 #1
C U PE E11 | E2/BCK_VOUT/ EBI_A09 #0 / TIM3_CC2 #1 / U1_TX #3 / ACMPO_O #1
C“ PE. Ao | E3/BCK_STAT / EBI_A10 #0/ U1_RX #3/ ACMP1_O #1
CUPES 59| E4/LCD_COMO / EBI_ALL / USO_CS #1
B C“ PE6 Co | E5/LCD_COM1/EBI_A12/USO_CLK #1
CUper o | E6/ LCD_COM2 / EBI_AL3/ USO_RX #1
U pes 54| E7/LCD_COMB3/ EBI_AL4 / USO_TX #1
C“ PE: A4 | E8/LCD_SEG4/EBI_ADO/PRS_CH3 #1/ PCNT2_S0 #1
C“ PE C3 | E9/LCD_SEG5/EBI_AD1/PCNT2_S1 #1
C“ PE B3 | E10/LCD_SEG6/EBI_AD2/ TIM1_CCO #1 / USO_TX #0
C“ PE A3 | E11/LCD_SEG7/EBI_AD3/TIM1_CC1 #1/LES_ALTEXS5/ USO_RX #0
C“ PE B2 | E12/LCD_SEG8/EBI_AD4/TIM1_CC2 #1/ LES_ALTEX6 / USO_CLK #0 / USO_RX #3/12CO_SDA #6 / CMU_OUT1 #2
C U PE A2 | E13/LCD_SEG9/EBI_AD5/ LES_ALTEX7 / USO_CS #0 / USO_TX #3 / 12CO_SCL #6 / ACMP0_O #0 / GPIO_EMAWU #5
C U PE Al | E14/LCD_SEG10/EBI_AD6 / TIM3_CCO #0 / LEUQ_TX #2
— E15/LCD_SEG11/EBI_AD7 / TIM3_CC1 #0 / LEUO_RX #2
MCU_PFO E8
MCU PFL Dg | FO/DBG_SWCLK/LETO0_O0 #2 / TIMO_CCO #5 / LEUO_TX #3 / US1_CLK #2 / 12CO_SDA #5
MCU PF2 Cg | F1/DBG_SWDIO / LETO_O1 #2 / TIMO_CC1 #5 / LEUO_RX #3 / US1_CS #2 / 12C0_SCL #5 / GPIO_EMAWU #3
F2/LCD_SEGO / DBG_SWV #0,3 / EBI_ARDY / TIMO_CC2 #5 / LEUO_TX #4 /| ACMP1_O #0 / GPIO_EM4WU #4
PE
g“ BE Q; F5/LCD_SEG3/USB_VBUSEN / EBI_Ren #0,2 / TIMO_CCC2 #2,5 / PRS_CH2 #1
C“ BE A6 | F6/LCD_SEG24/EBI_BLO/TIMO_CCO #2 / UO_TX #0
C“ BE B6 | F7/LCD_SEG25/EBI_BL1/TIMO_CC1 #2/ UO_RX #0
C“ BE Ce | F8/LCD_SEG26 / DBG_TCLK #1/ EBI_Wen #1/ TIMO_CC2 #2
C“ PF10 A10 | F9/LCD_SEG27/DBG_TDO #1/ EBI_Ren #1
CUPFLL AT1| F10/USB_DM/ UL_RX #1
CUPFL A5 F11/USB_DP / UL TX #1
= F12/USB_ID
EFM32GG990F1024
Schematic Title
Page Title
Designed: ‘Approved: EFM32 I/O
DDB JNO Document number Revision
Size BOM Doc No:
A3 | <Cage Code> BRD2200A A01
Design Created Date: Sheet Created Date ‘Sheet Modified Date Sheet
Wednesday, December 03, 2008 Tuesday, January 12, 2010 Tuesday, March 27, 2012 4 o 10

= N n k] 1



VMCU X .
Transistor to isolate RESET
l'ine when in backup power
node. TPJ400
Q1
BSS138W T
MCUDBG_#RESET 21§ s EFM _#RESET
EFM_USB_VBUS
R410 NM N uic
OR K6q RESET pECoupLE [
C400
EFM_USB_VREGO <
SW400 o0 B8 (0]
RA401 ca01 | cao2 USB_VBUS
100R 1 i 2 B10
] U U7 511 | USB_VREGI N
3 4 USB_VREGO
C403
N VXCU
GND 100N vMCU Laoo GND TPJ401 vDD_DREG |-E8
CBF102WB L10 G4 VDRQUL
GND — R403 K9 | AVDD_0 10VDD_0 [
AVDDUL Kg | AVDD_1 I0VDD_1 7
AVDD_2 I0VDD_3 &g
:g&gg—g D7 caos| caos| cato| ca11 ca1z ca1s,
C404 | ca05 | c406 1ovDD 6 [22 4 1 1 1 1 1L
USB Connection and ESD protection 10U | 10N | 10N T T T T T
P F9 100N [LOON 100N [100N [100N 10U
K10 VSS_DREG [,
7] AVSS_0 VSS [
£400USB Mcio A8 L7 | Avss_1 VSS 5
AVSS_2 VSS 3.
9 12345 6 VSS (&5
0 | coooo | 7 N4 Ves [H8 N4
11 8 GND GND
EFM32GGO90F1024
N GND
GND GND GND > EFM_USB_ID
10 | R405 15R
ﬁ* EFM_USB_DP
5 EFM_USB_DM
R406 15R  L401
6 5 4 EFM_USB_VBUS
1 2
2 2 CBF221HC
D400
i % 1P4220CZ6
3
Hi gh Frequency C ock Low Frequency C ock
————————————>> LFXTALN
B ———————————» HFXTALN B
K LFXTAL_P
K HFXTAL_P
USB Host Power enable o
X400 2 D 1
1 2
32.768kHz
ca17_|  48.0MHz ca18 caz1 | ca22
7P5 ;’; P5 18P ;’; 18P
5v L402 GND GND GND GND
CBF221HC
—
2
ca19
10U | 100N U400 EFM_USB_VBUS
B s TOP
NP R408 OR e C420 Schematic Title
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LCD si gnal connections

LCD Boost
LCD_SEG[19..12] ) mm— (¢ LCD_COM[7..0]
D o — L N
:C) SEG =1 3E_3Q_3P_3G_3F_3H_3A_A2 COMS [ :C) COML 29N
:g; gga g zgiigjgiig:z%ji:ﬁ:fo coLto o o Evs ggmz f :g; ggu?g LCD_BCAP_N >>—_’
LCD SEG29 4D_4N_4C_4M_4)_4K_4B_EFM EM2_EM4_COL10_DP10_PADO_EM3_EM1_EM 9 LCD SECF
LCD SEG30 : Sb 5N SCaM 52 5K 5B, GoLs SA-or 096 _oE o6 oD a0 |12 LCD SEGIT rep-eexT >>—_|_
:C) SEG32 DP6_6E_6Q_6P_6G_6F_6H_6A 10A_10F_10B_10G_10E_10C_10D_B1 6 :C) SECF C501
LCD SEG33 6D_6N_6C_6M_6J_6K_6B_ANT 11A_11F_11B_11G_11E 11C 11 F |5 LCD see3s N ;’;w
7E_7Q_7P_7G_7F_TH_7A_BAT 7D_7N_7C_7M_7J_7K_7B_C
LCD_SEG[39..28] )
C
Segnent nanes
PIN 1 2 3 4 5 6 7 8 9 10 1 12 13 14
— | 80 il 52 83 4 35 36 7 S8 89 S10 st S12 S13
COMO | DP2 1B 1D RE 2D 3E 3D 4 E 4 D |DPh 5 D |DP6 6 D 7 E
coMt | Dbp4 | 1Q [ 1IN | 2Q | 2N |3Q |[3N |4 |4N |5E [5N |[6E [6N [7Q Segment pl acenent
COM2 | DP3 1P 1C 2P 2C 3P 3C |4 P |4 C |5Q |[5C |64Q |6¢C |7 P B ,
B| COM3 | COL3 | 1 G 1M 20 2 M 3G 3M |4 G |4 M |5P |[5M |6P |6 M [7C @ °c
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