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PDM microphones in stereo mode Breakout Pads - EXP Header & Additional IO
Left mic VMIC
VMCU vMIC (data is sampled on
A the rising clock edge) 74279272
R163
D TP201 O—p —,
R146 VMCU  3v3
OR u2 c5 c4 10R 5V A
U4n TS3A475 SPK0641HT4HS Label %3 s Label: A
GND U
NOT —>— comt oo 3 seteer VPP R T o | Eer Exe2 o
R160 O0R NO2 —>— COM2 R164. O0R 2 EXP3_CAN_RX EXP3 EXP4 7y EXP4_SPI_MOSI
MIC_CLK - T NO3 —>— com3 1 4 cLock EXP5_CAN_TX - EXPS5 EXP6 e EXP6_SPI_MISO
R161__OR NO4 —>— com4 R165___OR R139 R DATA EXP7 2 EXP7 EXP8 o EXP8_SPI_CLK
MIC_DATA <4 — R L R15— —2 2g99g EXPY S EXPY EXP10 — EXP10_SPI_CS
N1 5666 EXP11 = EXP11 EXP12 — EXP12_UART_TX
N2 EXP13 = L EXP13  EXPl4 — EXP14_UART_RX
IN3 of~jofv EXP15_I2C_SCL, 5 EXP15 EXP16 — EXP16_I2C_SDA
IN4 TP202 O— BOARD_ID_SCL EXP17 EXP18 8
TP203 BOARD_ID_SDA 7 EXP19 EXP20 w5
MIC_EN MIC_CLK : o MCU_PE8
MIC_DATA = MCU_PE9
. GND GND MCU_PB3 - — MCU_PE10
MCU_PB4 = = MCU_PE11
™ R159___OR MCU_PD2 = = MCU_PE13
—— MCU_PD3 — — MCU_PE14
R158___ OR MCU_PD4 — — MCU_PF5
GND —'\m L] L
Right mic GND
Isolation switch bypass (opt.) (data is sampled on
the falling clock edge) 1
74279272
TP207 R162
—
C 2 1
u3 l c3 c2 c1 10R
SPK0641HT4H
seLecr | VPP 150p 100N U
2 L . .
cLock Mini Simplicity Connector
I T 5h08 GND GND GND P y
22R R138 2222
550606
VMCU
al~lofo
TP205 O— P4 MINI-SIMPLICITY
TP206 ]
3 2
S|_DBG_RESET SI_UART_RX
GND GND SI_UART_TX 3 < SI_DBG_SWO
SI_DBG_SWDIO 0 SI_DBG_SWCLK
fE el Y
M
GND
Push Buttons & LEDs
Target MCU connections to Mini Simplicity Header
VMCU
vMCU VMCU RP1
A A MCUDBG_SWDIO o I < SI_DBG_SWDIO
swi - 6 Y aoao
R21 PTS810 - - MCUDBG_SWCLK — = é SI_DBG_SWCLK
v LEDO LED1 MCUDBG_SWO — |5 > SI_DBG_SWO
] RGB RGB MCUDBG_RESET — K SI_DBG_RESET
UIF_BUTTONOS 7 év' év' 7 év' év' 0R
c8 100R ¥ N ¥ X R142
;Em GND Rl G| B Rl G| B VCOM_TX ) 1 > SI_UART_TX
0R
N oW o
GND R143
R5 R170 VCOM_RX <4 - < SI_UART_RX
UIF_LEDOR UIF_LED1R ) OR
8K2 8K2
R157 R169
UIF_LEDOG Yp—— } UF LED1G p——»P F+——
5K6 5K6
R17 R168
UF_LEDOB >—_ }— UF_LEDIB D>— }—
4K7 4K7
UIF_BUTTON1< Vyeu z ® | Schematic Title
100R N/
GND
Ri6s Thunderboard EFM32GG12
O0R
u4B N
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. . PC connections
PA connections PB connections
U1A
I/0
MCU_PA[6..0K4 MCU PAO
MCU-PAT PAO/US3_TX#0
MCU PA: PA1/US3_RX#0
MCU_PAO cu_PArs.0] MCU_PB3 ——<Qucu_peis.3) MCU_PC4 Grcu_pers.4) VCU_PA3 4 | PA2/US3_CLK#0
EXP4_SPI_MOSI ~ MCU_PB3<{&————=0 s EXP12_UART_TX: MCU PAZ PA3/US3_CS#0
EXP6_SPI_MISO MCUP MCU_PB4 MCU-PES EXP14_UART_RX), TMCU-PAS PA4
EXP8_SPI_CLK e TPAS VCOM RTS TCUTPES MCU-PAG PA5
D EXP10_SPI_CS WCUPAT VCOM_CTS, 5 MCU_PAB 17 | PA6
XP7 CUPAS LEXTAL_P MCUTES MCU_PA8 = PA8
EXP9: MCU-PAG LFXTAL_| 2 P {1CU_PB[14..11] MCU_PA[15..12 MCU_PA12 18
EXP11 CUPAS MIC_DATA = MCU PATI 79| PA12/TIM2_CCO#1
MIC_EN = MCU_PA8 ™ MCU PATZ 20| PA13/TIM2_CC1#1
MCU PA12 CU_PA[15..12] s TMCU PATS 64| PA14/TIM2_CC2#1
UIF_LEDOR 1 TPA = PA15
UIF_LEDOB
UIF_LEDOG MCU_PBI8..3K < MCU PB3 g
VCOM_EN oo TMCU-PB4 70| PB3
MCU_PB12 MCU_PB5 PB4
MIC_CLK §—F————"4— MCU-PBG PB5
2R R141 MCU_PB7 PBs
MCU_PB13 —CUPET 18| PB7
HEXTAL_P &0 PBTa—— MCU_PB[14..11K% MCUPBTT 25
HFXTAL_N)) = ~ PB11/PDM_DATO#3
PB12/PDM_CLK#3
PB13
PB14
MCU_PC[5..4K4 MCU_PC4 13
a 74| PC4/U0_TX#4
= PCS5/U0_RX#4
Layout: Use EFM32GG12B810F 1024GM64-A
local GND, place
testpoint close
to chip
u1B
I/0
MCU_PD[6..0K e MCU_PDO 28
" MCU_PDT 29 | PDO/CANO_RX#2

——WCUPDZ 50| R
A, §$ ES;ICANO TX#2

—McU PD4 32 | PD3

—MCU_PD5 33 | PD4

_MCU_PD6 34 | Egg

PD connections PE connections PF connections Mcu_pps (¢——— U8 3 | ppy

MCU_PE[15..4] <y MCU_PE4 41
—MCU PE5 4 | PE4/12C0_SDA#7
—MCU PE6 43 | PE5/I12C0_SCL#7

K MCU_PE[15..4] MCU_PE7 44 | PE6

MCU PDO K Mcu_PD6..0] EXP16_12C_SDA MCUFEs " MCU_PES 56 | PE7
EXP3_CAN_R - EXP15_12C_SCL NCU-PEG __MCU_PES 57 | PE8
EXP5_CAN_TX: MCU D VCOM_R N —__MCU_PETO 58 | PE9
MCU_PD2 MCUPD3 VCOM_TX: MCUPES —__MCU_PETT 59 | PE10
VR MCU_FD e PEs VCUFED MCUDBG_SWCLK L S e prz.0 —MCUTETZO0 | FErs
UIF_BUTTONO MCU_FDS P O MCUDBG—SWD‘Og N o PErs
| a MCU_PE10 MCU_PETT r ] —__MCU_PETd 62 | PEI3
UIF_LED1R SI:EUCEP[;E MCUPET MCUDBG_SWO —CU PET5 65 | EE};
MCU_PD8 MCU_PE13 mgﬁ:ﬁgi MCU_PF5 4 MCU_PFS K MCU_PF5
UIF_BUTTON1) < Mcu_PDs MCU_PE14 L MCU_PF2..0K¢
EXP13 — MCU_PF10 Qcu_PF12..10] PFO
B EFM_USB_DM, PF1
EFM_USB_DP’ PF2
UIF_LED1G — MCU_PF5 PF5
MCU_PF[12..10

EFM32GG12B810F1024GM64-A

High Frequency Clock Low Frequency Clock

—————————HFXTAL P
——————— LFXTAL_P

) }—¢|—) FXTAL_N S LEXTAL N ® | Schematic Title
A L _ﬂ ' Thunderboard EFM32GG12
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5 . 4 3 EFM32GGl2 Giant Gegko Power and Decouplin 1
EFM32GG12 USB Connection and ESD Protection PEStd
MCUDBG_RESET Y)———j
R167 33R
Eﬁgsw_usa_op SIS vMcy
EFM_USB_DM Reset DC/DC regulator input
5 4 R9S 3R RESETN vReGvDD |2
co3
D3 782420001  EPM_USBVBUS USB power
SP1001-04 100N
VBUS
L2 VREGI ;’; VDCDG
L401 DC/DC regulator output GND L9
X 1 s vrReGsw [
vDCDC au7 co1
Digital supply
4 ovo |22 4u7
c92
GND
100N
46 | vreGO P
€100 Analog supply GND R130 —
24 1
4u7 1/0 Supply AVDD TR CBF102WB
Debug USB Connection and ESD Protection ey feguiator deconpling 004 _| o5
GND s pECOUPLE [ TN 10U
55| 10VDDO co6
c99 c98 co7 *E IovDDo GND  GND
10VDDO Ground VREGVSS |28 U
100N 100N 100N Ves 6.
EFM32GG12B810F1024GMB4-A GND
GND GND GND
GND
CTRL_MCU_USB_DP
CTRL_MCU_USB_DM
5 4 Board Power Select Switch
D1 782422221 DBG_VBUS
SP1001-04
1 ~~2
L402
hila |s 5V
GND
EFM_USB_VBUS VMCU
w4
6 3 swiTe
5 2 WITCH
2 H g I e POSITION VMCU SOURCE 5V SOURCE
DBG_VBUS DPDT_SW_SMD
10U .
Vs EFM32GG12 on-chip requiator, | EFM32 VBUS
3.3 V Re lator which is powered by the
. gu GND USB connector.
Main VM{ZU
va decoupling DBG 3.3 V board regulator, which Debug VBUS
Qs USB is powered by the DBG USB
! connector.
Ut 5 SHo2I
2 ouTt I3 4
R134 out2 c73
c103 c106 10K R25
7 SET 10K U
4u7 100N SHDN
FAULT
3 {ono GND
oo oNo g GND_HEAT ~ CC
- SiA527DJ
oo LP3982ILD-ADJ i
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Debug Isolation Switch & Level Shifters

R152
MCUDBG_SWDIO <4 = v, 1an TS3A475
MCUDBG_SWCLK <4 :D—l :‘; coMi — — NO1
R154  oR 5 COM2 — — NO2
MCUDBG_SWO oy 767 COM3 — — NO3 [—73
OR [ | CcOM4 — — NO4
MCUDBG_RESET <4 -
OR  VLVLSHIFT = IN1
= IN2
1 N3
IN4

VCOM Isolation & Level Shifters

R147

74LVC1T45

3 K DBG_SWDIO
15—<< DBG_SWDIO_DIR
3 K DBG_SWCLK
65—« DBG_SWCLK_OE
3 > DBG_SWO
5 %

GND

2
11—« DBG_RESET i

GND

3 < DBG_VCOM_TX
5

74LVC1T45

U914A

» DBG_VCOM_RX

VCOM_RX <: DOR R148 912A TS3A475
> —_—

VCOM_TX I—l NO1
R149  oR CcoM2 —~— NO2

NN
Q
o]
=

VCOM_CTs <&——— COM3 —— NO3 [~

S|«

OR R150 coM4 — — NO4
VCOM_RTS )—D—,—1
OR
J -

1~ IN2
IN3
VCOM_EN ) 1 IN4
R144
™

Isolation Switch Power Supply

vMcu
R145 U9128
= ul,,
R C109

GND
U14B

14

v+
C81

7
100N GND
TS3A4T5

74LVC1 T45’@

U915A

K DBG_VCOM_RTS

74LVC1T45

U916A

» DBG_VCOM_CTS

100N GND
TS3A4T5

74LVC1T45’@

Level Shifter Power Supply

02 isolates VMCU from level shifters and disables Ul4 when debug

USB cable is not inserted

vMCcU Q2 VLVLSHIFT
? DMN5LOBTK
141
DBG_VBUS -
R123
1K R119
10K
GND GND GND
VLVLSHIFT 3v3
U158
6 1
VCCB  VCCA
c86 c85
2
100N GND 100N
74LVC1T45
GND  GND GND
VLVLSHIFT 3v3
U168
& fvces veea
c87 c83
2
100N GND 100N
74LVC1T45
GND  GND GND
VLVLSHIFT 3v3
U178

VCCB VCCA

U18B
NC

<

CcC

6
2
100N GND 100N
74LVCTT45

6
3
GND 100N 100N
7ALVC1G125 NM
GND

u916B
s VCCB VCCA
c115
100N GND
74LVC1T45

U138
6 1vees veea
c16
100N GND
7ALVCTT45

U914B
8 VCCB VCCA
C117
2

VLVLSHIFT

U9158
8 VCCB VCCA
C114
2

100N GND
74LVCTT45

il

3v3

C113

100N

GND

3Vv3

C112
100N

<H

3v3

1
Cc111

100N

3v3

1
C110

100N

100N GND
74LVC1T45

GND
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On-board Debugger
U9A U9B ugc
CES P g PE2 % PEO
c PE3 g5 PE1
UeD DBG_SWDIO S PAO PB7 PA15
s DBG_SWCLK PA1 PB8 c1
PBY "3 3v3 DBG_SWO t PA2 K X1 PE4
M7 DECOUPLE DBG_RESET 25 PAs o R117 NM_or g1 PES
CTRL_MCU_RESET ) RESETn c28 I_Ez PA4 DBG_SWO Ti| PC1/USART1_RX #0 SI_UART_TX &—— F— XF77| PES
R125 *——=— PA5 DBG_VCOM_TX PC2 / USART2_TX #0 SI_UARTRX *—gz | PE7
USB_PGOOD E L R140 OR B4
DBG_VBUS B12 U ~L3| PAG/GPIO_EMAWUT DBG_VCOM RX_ iz PC3/ USART2_RX #0 NM | PES
A USB_VBUS 1K Vi3] PA7 3 A PE9
~ " vop_pree (AU DBG_SWDIO_DIRé ? PA8 DBG_VCOM_CTS T 2 1 pcs CTRL_MCU_SPI_MOSI 1 g PE10/ USARTO_TX #0
USB_VREGI 6 oND DBG_SWCLK_OE PA9 BOARD_ID_SDA 75 PC6/12C0_SDA #2 CTRL_MCU_SPI_MISO 3| PE11/USARTO_RX #0
USB_VREGO 10VDD_0 &g | *—Na| PA10 BOARD_ID_SCL F12 | PC7/12C0_SCL #2 CTRL_MCU_SPI_SCLK 55| PE12/ USARTO_CLK #0
10VDD_1 |3 N5 PATE BOARD_ID_WP F1s| PC8 ETRL,MEU,SPLCS A5 | PE13/USARTO_CS #0
10VDD_2 Ve | PA12 E15| PC9 TRL_MCU_TXD PE14 / LEUARTO_TX #2
100N U N11 10vDD_3 JK131 XM | PA13 X E13 | PC10 CTRL_MCU_RXD Al PE 15/ LEUARTO_RX #2
AVDD_0 10VDD_4 *——— PA14 %511 PC11
b LN AV 1ovDD5 [& D121 pciz CTRL_MCU_SWCLK g 18 | PFO/DBG_SWCLK
V3 782420021 oo oo T | AvbD2 10VDD_6 - %15 PC13 CTRL_MCU_SWDIO A10-| PF1/DBG_SWDIO
— X—f5 PBO *E15 PC14 CTRL_MCU_SWO Bg| PF2/DBG_SWO #0
, , 2 pai == pC15 RP2 ~Ag| PF3
511 P82 PF4
Cs7_| cs_| cao vss 1S g Pes VMCU_SENSE L10 1 ppo/ ADCO_CHO SI_DBG_SWDIO TP999 28 1 prs
ves [ ZHi| PB4 iz | PD1/ADCO_CH1 SI_DBG_SWCLK Boot Loader Halt X—ooo PF6
U 10N T 10N vss |53 Y| PBS Vi3] PD2/ADCO_CH2 SI_DBG_SWO g7 PF7
Vss *— PB6 %15 PD3/ADCO_CH3 SI_DBG_RESET » CTRL_MCU_RESET ~ %—¢7 PF8
M11 VSS gz >N15| PD4/ADCO_CH4 R g5 PF9
oo oD oNo Ma| AVSS_0 Vss >3] PD5/ADCO_CH5 M A3 PF10/USB_DM
Ng| AVSS_1 VsSs |q Lo %-T13-| PD6 / ADCO_CH6 B11| PF11/USB_DP
AVSS 2 VsSs |—= s PB10 X&73| PD7 / ADCO_CH7 %= PF12/USB_ID
3v3 N ~ DEGMCU_LED g PB11 CTRL_MCU_TEST_MODE K13 | pg - -
GND EFM32GG305F 1024 GND “Ng | PB12 B6_| PD9 EFM32GG395F 1024
10| PB13/HFXTAL_P %—as"| PD10 R7___15R
PB14/ HFXTAL_N »—g2{ PD11 CTRL_MCU_USB_DM
X3 »—¢3 PD12 CTRL_MCU_USB_DP =
VI oy S— %—51- PD13
c36 c32 | c33 | crs | cro L 3 D 1l EFM32GG395F 1024 S ot
%= PD15
4u7 100N | 100N | 100N | 100N c26 | 48MHZ| c27
10P EFM32GG395F 1024
GND GND GND GND  GND
GND  GND GND
Test Points Board ID Serial Flash
3v3
TP 5 CTRL_MCU_SWDIO
Tps2 ) - TPIO——» CTRL_MCU_TEST_MODE V3 a3
O——K CTRL_MCU_SWCLK
--MCU_ A A U11A
TPIB 5 CTRL_MCU_SWO DBG VBUS ig V3 CTRL_MCU_SPI_MOSI? g% SI/8100  S0/8101 FE—3)CTRL_MCU_SPI_MISO
- U13A CTRL_MCU_SPI_SCLK A3 PSCLK
7 i AR e — SDA Ra ol av3
O——K CTRL_MCU_RESET TPU13 BOARD_ID_SCL b SCL R20 330K S WP#/si102 ui1B
%—=¥ RESET#/SI03
TPJS 7 A0 1o vee
O——<K CTRL_MCU_TXD A1 ; CTRL_MCU_SPI_CS ) ca1
A2 wp BOARD_ID_WP MX25R8035F
TP 5 CTRL_MCU_RXD GND B2 | snp
-7 24AA024 I 100N
GND MX25R8035F
3v3 GND GND
U138
vce
TPI140—< BOARD_ID_SCL TPI8G ¢ CTRL_MCU_USB_DP cas ~ ® | Schematic Title
TPI18— (K BOARD_ID_SDA TPI19G( CTRL_MCU_USB_DM 41 ss 100N
P8¢ BoARD_ID. WP 2R Thunderboard EFM32GG12
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