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EXP Header
LESENSE LC-Sensor User LEDs
VMCU  3v3
R198 R197 A
100R OR R107 3K sv
DAC_LC_EXCITE )>—1} 1 UIF_LEDO ) 1 EXP_HEADER[16..3] ) P100 A
R108 3K 1 ]2
Cc199 c198 EXP_HEADER3 PCY PAG EXP_HEADER4
L100 UIF_LEDT ) EXP_HEADERS D9 PA7 EXP HEADERG
100N 330P 390UH o LED100 EXP_HEADERY PB6 PA EXP_HEADER
LED101 EXP_HEADERY PB7 0 PA! EXP_HEADERTO
EXP_HEADERTT PB8 PD10___ EXP_HEADERT D
R195 w YELLOW 9 YELLOW EXP_HEADERT PD8 PD11 EXP_HEADERTZ
GND OR N ™ EXP_HEADERTS PC11 PC10____EXP_HEADERT6
- - BC_I2C_SCL
lmge BC_I2C_SDA 3 9 0
LES_LC_SENSE < — GND GND HEADER_2X10_2.54MM_HOR_SMD
GND
EXP-Header
Functionality
User Pushbuttons T )
Touch Pads T3 TOUCH SLIDER 3 pCY
5 PD9
VMCU 7 PB6 US3_TX#10 | 12C1_SDA#6
9 PB7 | US3_RX#10  12C1_SCL#6
11 | PB8 | US3_CLK#10
UIF_TOUCH[3.0] & 13 PD8 | US3 CS#20
SW100 R100 oue 15 | PC11 | 12CO_SCL#15
R101 []R102 100R UIF_TOUCHO 17
M 1M 1 i 2 Co — 19
BC_UIF_BUTTONO g [ 3 -4 t UIF_TOUCHS T VRCT
BC_UIF_BUTTON1 ’ 1 PAG US2_TX#
_| ct00 | citor SW101 6 PA7 | US2_RX# C
R103 8 PA8 | US2_CLK#
YE-BuTToNe NN L1 w2 T00R fo | A0 UszoS#
- - — 12 | PD10 | LEUG_TX#18
3 4 14| PD11 | LEUO_RX#18
N 16 PC10 | 12C0_SDA#15
GND  GND GND 18 | 5V
20 | 3v3
Memory LCD-TFT Display & Multiplexer Relative Humidity & Temperature Sensor
VMCU  3v3
M4 M5
VMCU
R111[] R109 =1 7 V_SENSOR
o0R M
U101A
R119
NC1
A3 O0R
BC_DISP_PWR_EN NC2 _\_
_\_co’\’” g; ———>BC_DISP_AVAILABLE , s TS3A475 m;a 5&;5 v SENSOR
comMi —~— NO1 U102 -
R108 D1 41 Come —— no2
100K D3 9 6 5
VDISP LJ L ggmggg,ggggkg 7o COM3 — — NO3 |7 T T scL VDD
A 25x4mm  25x4mm e COoM4 — No4 SDA @ B
B1 R104 1 3 C106
A A = SENSOR_ENABLE )} N1 N DNC H—
IN2 GND DNG [ 100N
IN3
TS3A24159 O0R 120 N4 Si7021-A20
U100A 85383 DISP1 R118 Isolation GND GND
BC_DISP_SCLK 13 f'net anpa P101 10M
BC_DISP_MOSI & ??55
BC_DISP_CS >
_DISP_ % 2 DISP_SCLK 10
BC_DISP_COM 6 T DISP_MOST 9| SCLK GND V_sw
DISP T 81 S
S 11 DISPCoM—— ¥ SCS
EFM_DISP_SCLK; = = EXTCOMIN V1038
EFM_DISP_MOSI 3 3 ’ — DISP e
EFM_DISP_CS & < - VDDA v+
EFM_DISP_COM VDD
7 | C108
c102 | c103 EXTMODE 7
14 R110 =— Vesa 100N GND
EFM_DISP_ENABLEY) 5y Naa m/l 100N | 100N TS3A4TS
GND GND
R105 TS3A44159 XF2L-1025-1A_MEMLCD
10M N [S01387DH03
GND GND  GND GND EFM32PG STK
® | Schematic Title
GND A
EFM32PG12 Pearl Gecko Starter Kit
V_sw V_sw
U1008 u101B Page Title
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5
PA Connections
MCU_PA[9..0] )

MCU_PA[9.0]

MCU_PAQ USO_TX#0
MCU_PAT US0_RX#0 VGOM_TX
MCU_PA U 07CT§30 338%?3
MCU_PA3 USO_RTS#30 veomsTe
N FAd LES Chiz LES_LC_SENSE
A VCOM_ENABLE > EXP_HEADER[16..3]
MCU_PAG Us2_TX# EXP_HEADER4
D MCU_PA7 USZ_RXET EXP_HEADERG
MCU_PAS USZ_CLRET EXP_HEADER
MCU_PAD US2_CSHT EXP_HEADERTO
PB Connections
MCU_PB[15..6] <4 > EXP_HEADER[16..3]
MCU_PB6 US3_TX#10 EXP_HEADER7
CU_PBY US3_RXFI0 EXP_HEADERS
CU_PES US3_CLKFI0 EXP_HEADERTT
CU_PBT0
CUPETA » SENSOR_ENABLE
e LFXTAL_P
K LFXTALN

MCU_PBI[15

Breakout Connections

VMCU VMCU

PC Connections
MCU_PC[11..0] <4

> UIF_TOUCH(3.0]

MCU_PF[15..0] )

MCU_PCO UIF_TOUCHO
WMCUPCT UIF~TOUCHT
WMCUPC UIF-TOUCH
MCU_PC3 UIF-TOUCH3
C MCU_PC6  US1_TX#11 EFM._DISP_MOS!
EFM_DISP_SCLK >EXP_HEADER([16.3]

MCU_PCO_ PCNTO_SOIN#13 EXP_HEADER3
MCU PCT0—T2C0_SDAZTS EXP
MCU PCTT—T2C0_SCLETS EXP

SENSOR_12C_SCL

SENSOR12C_SDA

PD Connections
MCU_PDI15.8] <4 > EXP_HEADER(16.3]
MCU_PD8 _ US3_CS#29 EXP_HEADER13
MCU_PDY PCNTO_STIN#FT6 EXP_HEADERS
MCU_PDT10 EXP_HEADERTZ
MCU-POTT EXP HEADERTA
1
MCU_PD12 __ DACO_OUT1ALT#0 S DAG_LC_EXCITE
MCU_PD13___ LETIMO_OUT#23
MCU PD14—UST_CS#I0 EFM_DISP_COM
LMoL EFM DISP_CS
B A EFM_DISP_ENABLE

PF Connections

Breakout header

J101 KMCU_PC[11..0] labels:
1 ? VMCU | VMCU
3 GND GND
CU_PAO 5 MCU_PC4 PAQ PC4
7 gcu TS PAL PC5
CU_PCE PA2 PC6
MCUPC7 KMCU_PDI15..8) PA3 PC7
MCU_PCB PA4 PC8
MCU_PD12 PAS PD12
MCU_PDT13 PB9 PD13
I Ml I MCU_PDTZ KMCU_PK[2.0] PB10 PD1A
T m el 22 PB11 PD15
3 el P2} PB12 PKO
25 [ aal26 PB13 PKL
%_ (= ml28 NC PK2
| 200 o130 GND GND
31 32 3v3 3v3
W N
GND
Y% 5V
4102
‘P N — ‘P 5V 5V
3
MCU_PF4 £ g BODEN K MCU_PF[15..0] E;\‘AD gg?N
MU PFS > 3 MCUDBG_RESET pre Rer
MCU_PFE 0 MCU_PFO PF6 PFO
MCU_PF7 MCU_PFT PF7 PF1
TMCU_PFB MCU_PFZ KMCU_PI[3.0] PF8 PF2
MCU_PFO MCU_PF3 PF9 PF3
MCU_PF10 MCU_PI0 PF10 PIO
CU_PFT 9 2 MCU_PTT PF11 PIL
CUPFT i B 7 MCU_P1Z QMCU_PIIS- W pe1s i
CU_PFT 23 [ o p 24 MCU_PI3 PF13 PI3
CU_PFT % | unl26 MCU_PJT& PF14 P14
CU_PFT5 27 | u 28 MCU_PJT5 PF15 P15
3 5? 29 | o gl 30 ?3 3 GND GND
31 32 3v3 3v3

MCU_PF[15..0] {4em
83 s BEs EWS}C',‘#,%M é MCUDBG_TCK_SWCLK
CU_PF SWO#0 7 DBG_TDORD MCUDBG_TMS_SWDIO
r = » MCUDBG_TDO_SWO
COPFS ALY K MCUDBG_TDI
MCU_PF4
— UIF_LEDO
MCU_FFe 3 UIF_LED1
MCU_PF6
— UIF_BUTTONO
MCU_FT7 é UIF_BUTTONA
MCU_PF8 MCUDBG_TRACECLK »MCUDBG_TRACED]3..0] Y | Schematic Title
MCU_PF9 MCUDBG_TRACEDO
A MCU_PF10 MCUDBEG_TRACEDT .
WCUPF T WCUDBG TRACED EFM32PG12 Pearl Gecko Starter Kit
MCU_PFT WMCUDBEG_TRACED3
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Power Select Switch: AEM/BAT EFM32 Power and Decoupling
TP709
AEM_VMCU_OUT T TP154
MCUDBG_RESET ) ?
RESET Pushbutton
VMCU
TP703 R129
SW104 i
4 ‘f ]
5 100R c107 u1c
3 N SW103 EFM32PG12B500F 1024
GND PTS810 100N VMCU
DPDT_SW_SMD C706
Reset DC/DC regulator input
L O TP156 100N GND M1d ReSETH vReavop AN
C405 | C406
Q703 5 BODEN ) 10 | gopen
TAL GND VMCU DC/DC regulator output] L1 1U 10U
I/0 Supply A12 ~
. Labels: ~| NTS210 1OVDDO VREGSW
P700 . ST1 BAT C407 GND GND
€400 [C401 [C410 |C411 |C412 o413: 10VDD1
COIN_CELL NM GND R792 F1 10VDD2 207
~ - 1K 10U [1U 10N lovbos
GND
GND GND GND GND GND GND Digital supply ©
GND GND GND Y A
L400 R400 DVDD
— 1R Analog supply c408
1 2 B13
AVDDO
I I I J1 100N
CBF102W8 C402 |C403 0414{3 AVDD1
AVDD2
10U [10N GND
SWITCH MODE DESCRIPTION Unused pins Regulator decoupling
M8 A9
POS GND GND GND X1 NC DECOUPLE
XNz | NC C409
AEM AEM Enabled, vMcU sourced from external 3.3v §§ N3 mg
LDO powered by BC USB 5V supply x% NG 1
%7 NC
. . L N7
BAT AEM Disabled, VMCU sourced from coin-cell Ng| NS GND
battery or external power supply
u1D
EFM32PG12B500F1024
Ground
Q]f VREGVSS0 Hs
512 | VREGVSS1 VSS15 [pg
RE VSS16 g7
VSS17 [
5 VSS18 [Hg
6 Vsso VSS19
7 vsst VSS20
T Es | VSS2 Vv8s21
€9 | VSS3 V8822 g
T F5 | VSs4 V8823 [~ g
Fe| VSSs VSS24 s
7| VSs6 VSS25
Fg| VSS7 VSS26
Fo| VSS8 vss27
&5 Vss9 VSS28
t+——g | Vss1o VSS29
&7 Vssi1 VSS30
Gg Vssi2 VSS31
T Go | VSs13 VSS32 5
vssi4 VSS33
GND GND
® | Schematic Title
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EFM32 PG MCU
U1A u1B
EFM32PG12B500F1024 EFM32PG12B500F 1024
MCU_PA[9..0] <4
/0 MCU_PD[15..8] <4 1o
MCU_PAO M MCU_PD8 9
MCU_PAT L13 | PAO MCU_PDY o | PD8
MCU PAZ __ Li2 | PA! MCU_PDT0 0| PD9
CU PA3 K13 | A2 MCU_PDT1 PD10
CU_PAZ K PA3 WMCU_PDT PD11
CU_PAS PA4 MCU_PDT3 PD12
CU_PAG PAS MCU_PD14 PD13
CU_PA Eﬁ? MCU_PDT5 gg}g
CU_PAS
MCU_PAS :: PA8 MCU_PF[15..0] <
= PA9
MCU_PB[15..6] <4 MCU PFO B3
———WCUPFT Az | PFO
MCU_PB6 F —— McUPrZ B2 | PF!
MCU_PB E PB6 ______McUPr3____A1|PF2
MCU PBS __ E12 | P87 —_____WMcUPF___G2 | PR3
MCU_PB9 D PB8 ——WCUPF5 61 ] PF4
MCU_PBT0___ D PB9 MCU_PF6 H2 | PFS
MCU_PB11___b11 | P810 MCU_PF7 H1 | PF6
MCU PB1Z __c13 | PB11 MCU_PF8 B1 | PF7
MCU PB13 __ci2 | PB12 MCU_PF9 c3 | PF8
MCU PB14__ci1 | PB13 MCU_PF10__c2 | PF9
MCU PETs 10| PB14/ LFXTAL_N MCU-PFT—61 | PF10
= PB15 / LFXTAL_P MCU—PET 53| PF11
MCU_PC[11..0] <% MCU—PFT3 Do | PF12
MCU_PF14 b1 | PF13
MCU_PCO MCU_PF15 E3 | PF14
PCO PF15
PC1 MCU_PI[3..0] <%
MCU_PC3 PC2
MCU_PC4 PC3 MCU_PIO G
PC4 MCU_PIT 512 | P10
PC5 MCU~PT 511 P1
Pc6 MCU_PT F13 | P12
PC7 = PI3
pPC8 MCU_PJ[15..14] <4
PC9
MCU_PCI1 A6 | PC10 MCU_PJ14 B6
PC11 MCU PJ15_ C6 Ej]‘;
o MCU_PK(2..0] %
L1
HFXTAL_PC———— HFXTAL_P MCU_PKO =3 B
MCU_PKT
HEXTAL_NY>——K1] pexrar_n LA T it
= PK2
High Frequency Clock Low Frequency Clock
————————————KHFXTAL_P —————————— LFXTALP
SHFXTAL_N > LFXTAL_N ® | Schematic Title
X1 40.0MHz X2
B 2 EFM32PG12 Pearl Gecko Starter Kit
N 32.768kHz S I LI C D N LA B S Page Title
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Board Controller Functional Block

VCOM_TX

VCOM_RX
VCOM_CTS
VCOM_RTS

VCOM_ENABLE

HB1

VCOM_RXD
VCOM_TXD
VCOM_#RTS
VCOM_#CTS

VCOM_ENABLE

ami AEM_VMCU_OUTIP———————>)> AEM_VMCU_OUT

User Interface to BC

BC_UIF_BUTTONO UIF_PBO
BC_UIF_BUTTON1 UIF_PB1

BC_I2C_SCL
BC_I2C_SDA

opeuc  MCUDBG_TMS_SWDIO_C2D;

MCUDBG_TMS_SWDIO

MCUDBG_TCK_SWCLK_C2CK|

MCUDBG_TCK_SWCLK

MCUDBG_TDI_C2DPS
MCUDBG_RESET_C2CKPS|
MCUDBG_TDO_SWO

MCUDBG_TDI
MCUDBG_RESET
MCUDBG_TDO_SWO

MCUDBG_TRACED]3..0}

MCUDBG_TRACED][3..0]

MCUDBG_TRACECLK]

EXP Board Identification

’EXPJD,SCL
EXP_ID_SDA

BC_DAC_ouTI

CTRLMCU_SPI_#CS|

CTRLMCU_SPI_MOS]
CTRLMCU_SPI_SCK|
CTRLMCU_I28_MCI

MCUDBG_TRACECLK

oard Controller GPIO BC_I0[11..0
P controller GPIOg0 o111, 014 AL LBl
BC_DISP_MOSI
MCU STK Platform
BC_DISP_SCLK
BC_DISP_CS
BC_DISP_AVAILABLE
BC_DISP_PWR_EN
BC_DISP_COM
® | Schematic Title
EFM32PG12 Pearl Gecko Starter Kit
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MCU power regulator
AEM_VMCU_ENABLE}}
VMCU_R  VMCU_S U700A
TP700 TP701 Bleeder
u701 (f T Resistor Ay e - ne X
R701
N ouTt — 2z —""—v - ——1"> sem.wocu ouT AEM Calibration
our2 4R7 €700 c701
SET R702 sense Resistor R760 NX3V1G66
— 180K 10U 100N 330K
SHDN TP705 TP7T11 TP712  TP713  TPT14
100N 10U [
3 ono Sl GND  GND T , jmza sz e o @ ‘f
GND —
GND_HEAT ~ CC <1 comt — Not Caiibration
R703 9| COMm2 NO2 AEM_CTRL
LP3982ILD-ADJ COM3 — — NO3 L Current
GND GND GND C705 110K 3V6 SW 01 Coms —— Noa [
33N _ 0x1 3.30 uA
L702 AEM_CTRL? 1 N1 gxi égg ui
~2 TCTRCZ IN2 % u
GND GND K 7129 IN3 0x6 320 uA
CBF102WB urees u7oo8 IN4 0x8 3.30 mA
14 v+ 6 vee AEM_CTRL[3..0] )
| cror _| croa
7 3
100N GND 100N GND
TS3A4751 NX3V1G66
GND GND GND GND
R1002 AD8656
— 3 ™ TP706
MCU current sense oKz R1003 T
C1001 T 1 — > AEM_SENSE_CURRENT_RANGE2
N 62R
2 €920
VMCU_R VMCU_S 100N
U1000A
ves GND
GND
R709 R710 R1004
1K8 U703 LTC6102CDD 1K8 BT 1002
c710 1 8 1L
5v L700 100N 2| NS IN+ 1r
CBF102WB -INF )
— 6 | \res R1005 oP
2 1 2 BV 160R
R717 sl
B 10R C714 cr28 g V’(HEAT) out 14 4
10U 100N -
R718 c729 MCU Voltage Sense
N 12K R1007 AD8656
GND GND GND :l?v’;‘ — 5 N\ TP707
6K2 R1008 T VMCU_BUF TP708
o oo ©1003 z 7 —3 > AEM_SENSE_CURRENT_RANGE1
N 62R
o croa > AEM_SENSE_VOLTAGE
100N
U10008 cr18
GND
N
R1009 oNo
1
51K c1004
1|
1r GND GND
R1010 0P
i IHB1
MCU STK Platform
L1001 3v3 A
CBF102W8 NP ® | Schematic Title
U1000C R731 —
A 2 .
v " EFM32PG12 Pearl Gecko Starter Kit
Page Title
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R811
s —— [+ <DEBUG_EXT_CABLE_ATTACH
T00R { DEBUG_TMS_SWDIO_#OE
~ vougr K DEBUG_TMS_SWDIO_OUT
Reo0  TPUBI3 3 Reand
100K DH_VTARGET & Z@@oa DH_VTARGET VTARGET
74LVC2G125
00000 DH_VTARGET VTARGET UB09A
c2
DH_VTARGET R816 R801
74LVC2G125
D | P800 100K , [ALVC4086 _Usoon 47K RPBOO Usoos K DEBUG_TCK_SWCLK_OUT
1 DH_TMS_SWDIO_C2D 1z == W TMS_SWDIO
3 F_TCK_SWCLR_C2CK 912 —— 2 TCR_SWCLK - ' DEBUG_TCK_SWCLK_#OE
D0~ = 3z —>— 3y = —
5 7 I g?’ o 1 4z —— a4y 1 IBICLSWO = — ﬁ K DEBUG_TDI_OUT
T H_#RESET 3 o K DEBUG_TDI_#OE
11§:|_': 1 RP8O1 UB0BA
! 112 3 |4 |5 |6 |7 58 3E o5 L4l — g g; B1 M DEBUG_TMS_SWDIO_IN
X 1E — o 82 a2 DEBUG_TCK_SWCLK_IN
AAAAAAAAN — s 583 A3 DEBUG_TDO_SWO_IN
< 1 4[5 |6 — 8 6 v DEBUG_TDI_IN
GND F VW W WS D800 R805 3R | 6|52 e DEBUG_#RESET_IN
VESDO5A8A-HNH o #RESET — 5 o ¢
74LVC4066 A 1 7187 AT —XTX
D801 ) N 20 S v 33R VTARGET B8 A8
PESD5VOF5UF GND 317 —~— v oE pZ2
N 9 - 2
1o 32 3Y (7 oNo DIR
4z —— 4y RB09
MCUDBG_TRACECLK 100K paio a‘;la\ﬁZGﬂS 74LVCBT245
-~ 3 NM
MCUDBG_TRACED[3..0] ;E DEBUG_HEADER_EN —__ C2 B1 GND
3E
= 2 1 MCU_SW_EN 100R K DEBUG_RESET_OUT
ssy < K DEBUG_RESET_#OE
C MCUDBG_RESET_C2CKPS <} VMCU_BUF VTARGET
805A TS3A4T5 R808 [ ] Re07
2 74LVC4066 __UBQBA a7 | ] ak7
MCUDBG_TMS_SWDIO_C2D COMI — — NO1
MCUDBG_TCK_SWCLK_C2CK 41 Comz —— no2 2l —~— v e uo2c125
—_— —_—~—
MCUDBG_TDO_SWO o coms NO3 |7 32z 2y o 81
MCUDBG_TDI_C2DPS CoMs — — NO4 3 3 3z —— Wi H
1 — iz —— v 74LVC2G125
51N Q800 u803B GND
o4 IN3 DMNSLOGWK 1E 22 T sl < K DEBUG_DH_SW_ENABLE
IN4 2 1
SEfTT 1
4E
15 K DEBUG_MCU_SW_ENABLE
R814
10M M
K DEBUG_MCU_ISOLATE_#EN
GND
Power & Decoupling
VTARGET
L801
B 2 1
CBF102WB
c810
VTARGET
100N
> DEBUG_EXT_VDD_TARGET
GND GND
€890
VTARGET 3V3 R891
Qe A us0sB 100K 10N
23 L800
T2 xggg 5v CBF102WB
] paD 22 4
VCCA "
GND
csoe:: ::osos enp 2
100N 100N GND
74LVC8T245 | csos
MCU STK Platform
GND GND GND  GND ® [ Schematic Title
EFM32PG12 Pearl Gecko Starter Kit
Mode DEBUG_MCU_SW_ENABLE | DEBUG_DH_SW_ENABLE | DEBUG_BUF_#OE | ISOLATE_#EN | DH_VTARGET VTARGET
- : : : 0 | evernat vortase | savermat vort SILICON LABS |Pece e
ebu u xterna \4el age xterna \4el age
g g g Designed: Approved: Debug Interface
MCU Debug 1 0 0 1 Disconnected VMCU DDB JNO —
See TBoMDootG Document number Revision
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P601

J-Link USB Port

WR_COM_USB_MINI_B

DEBUG_RESET_OUT

CmMmcu1

Indicators:

DEBUG_TDI_OUT

DEBUG_RESET_OUT

DEBUG_TDI_OUT

DEBUG_TMS_SWDIO_OUT

DEBUG_TMS_SWDIO_OUT

DEBUG_TCK_SWCLK_OUT

DEBUG_TDI_IN
DEBUG_TMS_SWDIO_IN
DEBUG_TCK_SWCLK_IN
DEBUG_#RESET_IN
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PA8 / USART1_CK / TIM1_CH1/MCO TPJ912  TPJ913
R902 22R - B70-| PA9 / USART1_TX / TIM1_CH2
10| PA10/USARTT_RX / TIM1_CH3
USBDM 1 B PA11/USART1_CTS / CANRX / TIM1_CH4 / USBDM
UsBDP R SR A PA12/USART1_RTS / CANTX / TIM1_ETR / USBDP
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