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Br eakout Connecti ons

Test Specific Connections

pushbut t ons

MCU_PA[15..12] ) e vmcu
MCU_PA12 TP100 MCu_PD[8.0]
MCU_PA13 TP101 SW100 R100
MCU_PA14 TP102 R101 []R102 100R
cu PD1 TP148 i i 1 i 3 —
CU_PD2 TP110
CU_PD4 TP145 2 |_' 4
MCU_PB(14.11] ) CU_PD8 TP105 B:E:SES é GND
c100 | c1o1 Sw101
MCU_PB11 TP103 prg R103
MCU_PB12 8 TP104 IN IN 1 i 3 100R
No Connect
N
GND  GND GND
MCU_PC[7.4] ) e—— TP106
TP107
TP108
MCU_PC4 o P09
wQ TP2
MCU_PC6 TP111 H H
0 TP11s Touch slider Phot o Transi stor
TP127
TP128 T1  TOUCH SLIDER K LES_LIGHT_EXCITE
1X5 2.54MM TP129
TP130 ~a [/ Q100
TP131 TEMT6200FX01
MCU_PC5 4 TP132 NM
MCU_PC7
MCU_PC[15..12] ) ee— 7 NM Q TP UIF_SLIDER[3.0] << »  LES_LIGHT_SENSE
e
MCU PC12 1100 UIE_SLID R199
MCU_PC13 UIF_SLID 22K
UIF_SLID
MCU PC14 o 7 UIF_SLID
GND
TP133 H H
Thise EXP Conmuni cati on
TP135
Power T EXP port NOS! - PDO
TP137 VMCU 5V 3v3
TP138 A A M SO PD1
(. MCU_PD8..0] SPI CLK- PD2
MCU_PD[B.0] VA MCU_PC[7.4] ) 1 [ 2 CS- PD3
cu_PD TP118 VMCU cu _pca 3| el MCU_PDO
CU_PD TP119 MCU_PC[15.12] Cu_PC 5 MCU_PDL VP
CU_PD TP120 TP139 CU PC12 7 MCU_PD2 OPA DA- P
CU_PD TP121 TP140 MCU_PB[14.11] CU PCi3 0 SDA- PD6
L LEL EXP_HEADER_PD3 | 2C
CU_PD. TP122 CU PBLL z EXP_HEADER_PD4 SCL- PD7
ICU_PD! TP123 ICU PB12 EXP_HEADER_PD5
CU_PD TP124 3v3 CU_PD 6 MCU _PD6
CU_PD TP125 CU_PD 18 _
CU_PD TP126 TP141 | 9 =" 20 UART TX- PDO
8 TP142 _
HEADER 2X10_2.54MM_HOR_SMD RX- PD1
4 2 L wurono LEUART o PO
MCU_PDI8..0
TP143 GND - RX-
1\ 8 TP144 PD5
LESENSE LG Sensor User LED
UIF_LEDO ) 1
2K
~
R198 R197 LED100
0R 0R YELLOW
DAC_LC_EXCITE ) 1 1 §
-
c199 c198
1100 .
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PA Connecti ons

PB Connecti ons

OPAMP Connect i

on Foot print

MCU_PA[6.0] > LCD_PA[6..0] MCU_PB[8..3] ) »LCD_PB[6..3]
CU_PA( LCD _PA(
CU_PA LCD PA.
CU_PA: LCD _PA!
CU_PA LCD PA cu Pl LcD P €250
CU_PA. LCD_PA. CU_PB4 LCD_PB4 1L
CU_PA! LCD_PA! CU Pl LCD P 1T
D CU_PA! LCD_PA CU_Pi LCD P
MCU_PA[15..12] ) s> LCD_PA[15..12] MCU PB7 100N NM
cu PA LCD PA MCU _PBS <t§§ﬁt—z R240 R245
CU_PA. LCD PA. ! —
CU_PA14 LCD PA14 —
CU PA LCD PA MCU_PBI14..11]> 10K NM 10K NM
MCU_PB11
KUIF_PB1 oNo
MCU_PB12 »DAC_LC_EXCITE R241 OPAMP2_NEG
MCU_PB13
e HEXTAL P 0>
KHFXTALN or OPAMP2_OUT
EXP_HEADER_PD3
R242 OPAMP2_POS
I F+—+——> EXP_HEADER_PD5
EXP_HEADER_PD4 OR
EFMB2 Opanp
PC Connecti ons PD Connecti ons R243
L
10K NM
C MCU_PC[7.4] ) — < UIF_SLIDER[3..0] Ro44
MCU_PD[8.0] 10K
NM
MCU_PC5 UIF_SLIDERO MCU_PD3
MCU_PC7 UIF_SLIDERL MCU_PD4 g OPAMP2_NEG
MU PO OPAMP2_POS
OPAMP2_OUT
MCU Pc4 < LES_LIGHT_SENSE 5 N GND
UIF_LEDO
MCU_PC6 7 -
K LES_LC_SENSE MCU PD7
MCU PDS EFM_BC_TX
K EFM_BC_RX
MCU_PC[15..12] ) — < UIF_SLIDER[3..0] g} LES_LIGHT_EXCITE
MCU_PC12 UIF_SLIDER2 MCU_PD8
MCU PC13 UIF_SLIDERS K UIF_Peo
MCU_PC14 > EFM_BC_EN
MCU PC15 > MCUDBG_TDO_SWO
. PF Connecti ons
B PE Connecti ons
MCU_PF[5.0]
MCU_PE[15..4] ) > LCD_PE[15..4] mgﬂ gig MCUDBG_TCK_SWCLK
MCUDBG_TMS_SWDIO
CU_PE4 LCD PE4
U PES TCD PES »>LCD_PFI5..2]
CU_PEG6 LCD PE6
CU PE7 LCD PE7 cU LCD
CU_PE8 LCD PE8 CcU LCD
CU_PE LCD PE CcU LCD
CU PE LCD PE CcU LCD
CU PE LCD PE
CU PE LCD PE
CU_PE LCD PE
CU PE LCD PE
CU PE LCD PE
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MCU_PA[6..0]

MCU_PA[15..1

MCU_PB[8..3] (<

U904A

PAO, LCD_SEG13, TIMO_CCO #0/1/4, 12CO_SDA #0, LEUO_RX #4, PRS_CHO #0, GPIO_EM4WU0O
PA1, LCD_SEG14, TIMO_CC1 #0/1, 12C0_SCL #0, CMU_CLK1 #0, PRS_CH1 #0
PA2, LCD_SEG15, TIMO_CC2 #0/1, CMU_CLKO #0

PA3, LCD_SEG16, LES_ALTEX2 #0

PA4, LCD_SEG17, LES_ALTEX3 #0

PAS5, LCD_SEG18, LES_ALTEX4 #0

PA6, LCD_SEG19, GPIO_EM4WU1

PA12, LCD_BCAP_P

PA13, LCD_BCAP_N

PA14, LCD_BEXT

PA15, LCD_SEG12

PB3, LCD_SEG20, LCD_COM4

PB4, LCD_SEG21, LCD_COMS

PBS5, LCD_SEG22, LCD_COM6

PB6, LCD_SEG23, LCD_COM7

PB7, LFXTAL_P, TIM1_CCO #3, USO_TX #4, US1_CLK #0

PB8, LFXTAL_N, TIM1_CC1 #3, USO_RX #4, US1_CS #0

PB11, DACO_OUTO #0, OPAMP_OUTO #0, TIM1_CC2 #3, LETIMO_OUTO #1
PB12, DACO_OUT1 #0, OPAMP_OUT1 #0, LETIMO_OUT1 #1

PB13, HFXTAL_P, LEUO_TX #1, USO_CLK #4/5

PB14, HFXTAL_N, LEUO_RX #1, USO_CS #4/5

PC4, DACO_PO0 #0, OPAMP_PO #0, ACMPO_CH4 #0, LETIMO_OUTO #3, LES_CH4 #0

PC5, DACO_NO #0, OPAMP_NO #0, ACMPO_CHS5 #0, LETIMO_OUT1 #3, LES_CH5 #0

PC6, ACMPO_CHS6 #0, 12CO_SDA #2, LES_CH6 #0

PC7, ACMPO_CH7 #0, 12C0_SCL #2, LES_CH7 #0

PC12, DACO_OUTIALT #0, OPAMP_OUTIALT #0, ACMP1_CH4 #0, CMU_CLKO #1, LES_CH12 #0

PC13, DACO_OUTIALT #1, OPAMP_OUTIALT #1, ACMP1_CHS5 #0, TIM1_CCO #0, TIM1_CC2 #4, PCNTO_SOIN #0, LES_CH13 #0
PC14, DACO_OUTIALT #2, OPAMP_OUTIALT #2, ACMP1_CH6 #0, TIM1_CC1 #0, PCNTO_S1IN #0, USO_CS #3, LES_CH14 #0
PC15, DACO_OUTIALT #3, OPAMP_OUTIALT #3, ACMP1_CH7 #0, TIM1_CC2 #0, USO_CLK #3, LES_CH15 #0, DBG_SWO #1

EFM32TG840F32

U904B

PDO, ADCO_CHO #0, DACO_OUTOALT #4, OPAMP_OUTOALT #4, DACO_OUT2 #1, OPAMP_OUT2 #1, US1_TX #1
PD1, ADCO_CH1 #0, DACO_OUTI1ALT #4, OPAMP_OUTIALT #4, TIMO_CCO #3, US1_RX #1

PD2, ADCO_CH2 #0, TIMO_CC1 #3, US1_CLK #1

PD3, ADCO_CH3 #0, DACO_N2 #0, OPAMP_N2 #0, TIMO_CC2 #3, US1_CS #1

PD4, ADCO_CH4 #0, DACO_P2 #0, OPAMP_P2 #0, LEUO_TX #0

PD5, ADCO_CHS #0, DACO_OUT?2 #0, OPAMP_OUT2 #0, LEUO_RX #0

PD8, CMU_CLK1 #1

PE4, LCD_COMO, US0_CS #1

PES, LCD_COM1, USO_CLK #1

PE6, LCD_COM2, USO_RX #1

PE7, LCD_COMS3, USO_TX #1

PE8, LCD_SEG4, PRS_CH3 #1

PE9, LCD_SEG5

PE10, LCD_SEGS6, TIM1_CCO #1, USO_TX #0

PE11, LCD_SEG7, TIM1_CC1 #1, USO_RX #0, LES_ALTEXS #0

PE12, LCD_SEGS, TIM1_CC2 #1, USO_RX #3, USO_CLK #0, 12CO_SDA #6, CMU_CLK1 #2, LES_ALTEX6 #0
PE13, LCD_SEG9Y, US0_TX #3, US0_CS #0, 12C0_SCL #6, LES_ALTEX7 #0, ACMPO_O #0, GPIO_EM4WU1
PE14, LCD_SEG10, LEUO_TX #2

PE15, LCD_SEG11, LEUO_RX #2

PFO, TIMO_CCO #5, LETIMO_OUTO #2, US1_CLK #2, LEUO_TX #3, 12C0_SDA #5, DBG_SWCLK #0/1

PF1, TIMO_CC1 #5, LETIMO_OUT1 #2, US1_CS #2, LEUO_RX #3, 12C0_SCL #5, DBG_SWDIO #0/1, GPIO_EM4WU1
PF2, LCD_SEGO, TIMO_CC2 #5, LEUO_TX #4, ACMP1_O #0, DBG_SWO #0, GPIO_EM4WU1

PF3, LCD_SEG1, PRS_CHO #1

PF4, LCD_SEG2, PRS_CH1 #1

MCU_PB[14..11 K e g Zﬁ >
MCU_PCI[7..4] {4 o Zﬁ 2
D MCU_PC[L5..1 2 o ta 2
CUPA =
CU_PA: 17
CU PA 18
CU_PAL4 19
CU PA 64
cu P83 9
CU PB4 0
CU_PB5
CU_PB6
CU PB7
CU_pBg
CcU P 21
CcU P 22
CcU P 24
cU P 25
cu Pca 13
CU PC 14
CU_PC 37
CU PC 38
CU PC 45
CU PC 46
CU_PC14 47
CU PC 48
C
MCU_PD[8..0] <
MCU_PE[15..4] (< mmmmmmn
MCU_PF[5..0] g zg gg
CU_PD 30
CU_PD 31
CU_PD. 32
CU_PD 33
CU_PD 34
CU PD 35
CU_PD 36
cu 41
CU 42
CU 43
B CU 44
CU 56
CU 57
CU 58
CU 59
CU 60
CU 61
CU 62
C 63
c 49
C 50
C 51
C 52
C 53
C 54
A

PF5, LCD_SEG3, PRS_CH2 #1

PD6, ADCO_CH6 #0, DACO_P1 #0, OPAMP_P1 #0, TIM1_CCO #4, LETIMO_OUTO #0, PCNTO_SOIN #3, USL_RX #2, [2C0_SDA #1, LES_ALTEXO #0, ACMPO_O #2
PD7, ADCO_CH7 #0, DACO_N1 #0, OPAMP_N1 #0, TIM1_CC1 #4, LETIMO_OUT1 #0, PCNTO_S1IN #3, US1_TX #2, 12C0_SCL #1, CMU_CLKO #2, LES_ALTEX1 #0, ACMP1_O #2
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MCUDBG_#RESET )

SW400

R401
100R 1 i

GND 100N

TP400
T U904C
20 ————
RESET DECOUPLE
C400
vMCU TP401 VMCU
L400 27 VDD_DREG |22
37| AVDD_O I0VDD_0
* 2 albl 23 | AvDD_1 10VDD_3 3 \DbUJ
BLM21B102S R400 1R 10vDD_5
C40] €403 C403 C404 C40
c404 c41q c4l —
ca08 VSS_PAD
p— EFM32TGB840F3: 10U
10U| 10N| 10N
GND
GND
H gh Frequency C ock Low Frequency d ock
——————————————>> HFXTALN ————————————>> LFXTALN
K HFXTAL_P < LFXTAL_P
X400 40
1 2 2 D 1
ca12 32.0MHz c413 32.768kHz
12P =
12P ca14 ca15
22p ” 2P
GND GND
GND
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LCD si gnal connections

LCD Boost

LCD_PF[5..2] ) Lco1 —((LCD}B[G 3]
LCD PE2 LCD SEG 28 LCD co LCD PB6
D LCD_PE[15.4] 3 | LCD PE; LCD SEG 2] AL EMEMLANT Coms [-2L—Lepco LCD Pe5 PP 21
LCD P LCD SEG 4| AS_TC_TM_78B COM2 1755 LCD CO LCD PB3 LCD_PE[15.4]
LCD PE LCD SEG A4_TE_TG_TF COM3 754 LCD CO LCD PE7
LCD PE LCD SEG A3_6C_6M_68 COM4 1753 LCD CO LCD PE6 €500
LCD PE LCD_SEG 7_| A2-6E_6G_6F COM5 1755 LCD CO LCD PES
LCD PE LCD SEGY 8 ﬁé—gg—gg—gs ggm 1 LCD CO LCD PE4 2N
g; Z; g; ggg g EFM_PADO_PAD1_GEK 3N_3P_3J_3K g; ggé g; -
LCD PE LCD SEG10 MINUS_1E_1G_1F 3D_3Q_3H 3A g LCD SEG LCD PA4
CD_PE LCD SEGLL 1D_1Q 1H 1A BO_3E _3G_3F LCD_SEG LCD P,
R Coseor BAT1E 1M 18 OO a2 ok [ 26 —LCD SEC LCo P2 1
> > B2 2E_2G_2F 2D_2Q 2H 2A > >
LCD_PA[15.12] >>—( I CL010-1087-03 C Lco_pAG.0l %
LCD_PA[6.0] )
C
Segnent nanes
PIN 1 2 J 4 5 6 7 9 10 11 12 13 14
— | 80 S1 52 33 54 ] 56 58 59 510 Sl 312 S13
COMO | DPR2 1E 1D 2E 2D 3E 3D |4 FE |4 D |DPS 5 D |DpP6 6 D |7F
COMt | DP4 | 1Q | 1N [ 2Q | 2N |3Q | 3N |4q [4N [5E [5N [6E [6N [74q seqrent pl acement
COM2 | DP3 1P 1C 2P 2C 3P ac 4 P 4 C 5 @ 5 ¢ 6 Q 6 C 7P _ 3 )
g | COM3 | COL3 1G 1M 2 G 2 M 3G IM 4 G 4 M 5 P 5 M 6 P 6 M 7 G @ °c
‘ ‘ °F
COM4 | MINUS | I F 11 2 F 21 JF 31 4 F 4 ] 5 G 5 J 6 G 6 I 7 F [
COM5 | PADI 1H 1K 2 H 2K JH JK 4 H 4 K 5 F 5 K 6 F 6 K 7 H @ @ , H HU U%U UU U I
COM6 | GEK 1A 1B 2 A 2B JA JB 4 A 4 B 5 H [5 B 6 H |6 B 7 A ﬁmm o i Y oY e
COM7 A7 A6 A5 A A3 A2 Al EFM |5 A COL5 |6 A ANT BAT \ o oo S R (S 7
| EW[} T (e (v () -
e > | & > | KIS >
e [0 ) =589 () (1
PIN 15 16 17 18 19 20 21 23 24 2 26 27 28 N _ L Y0L L >0 0P >0 > % >/
1 DP2 DP3 v DP4 * DP5 ] DP8 [ -
— | Si4 515 S16 317 S18 S19 COM7 COM5 COM4 COM3 COM2 COM!1 COMO
COMO |7 D 114 10A 9 A 8 A EM? COMO <Schematic Path>
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COM2 |7 C 11 B 10B 9 B 6§ B COL10 COM2 Schematic Title
A| COM3 |7 M G 106G 9 G 8 G DP10 COM3 . :
EFM32 Tiny Starter Kit
COM4 |7 11E 10E 9 E 8 B PADO COM4 —— y
coMs [7 K [ mc [10C [ 9¢C | 8C | EM3 COM5 _ v .
COM6 |7 B | 1D | 10D | 9D | 8D | EMl AG. "o ——
cowr | ¢ | F BL | B0 | B2 | EMO | cowr o B RDA100A noa
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Power i nput 3V3 Regul at or

5V TP600 3v3

U600 T
2 1

IN OUTL [4——¢
R600 out2

10K 5 R601

SET
C601 7 SHDN 180K

100N 100 . o L8
5 GND s
47: GND_HEAT ~ CC ﬂ_
LP3982ILD-ADJ R602

P6OL USB_MINIB

4
12345

8 ooooo 6 GND GND GND €602 110K
9 ( j 7 Place these TPs 33N
close to USB
TP604  header
|~ @ o)
) o 5v GND GND
N N TP603
GND GND
L600
GND | E—
1~y 2
3v3
BLM41P600S R603
100K
> USBDP »  3V3_SENSE
» USBDM 603
R605
6 5 4 100K 100N
1) D600
TP601 TP602 pazoocze | | | A| K
Y\ o
I
>k1 2 3
GND
VMCU swi tch User input to control ntu v3 ava
vmcu_swrrct—ﬁo VMCU_SWITCHED
R661 NM R607 R608
3v3  VMCU U695A TS3A475! 4K K7
roR R MCUDBG_#RESET 21 com. —— no1 CTRLMCU_MCURST 3y3
UIF_PBO 9| COM2 —— NO2 CTRLMCU_UIF_PBO U601A
UIF_PB1 70| COM3 —— NO3 [77 CTRLMCU_UIF_PB1 5 [
coms — — Noa < CTRLMCUJZQSDA; 5 SDA R609
TS3A475: V4 1 CTRLMCU_I2C_SCL SCL 10K
2 U602 TS3A47S! 74LVC2G125DC  GND CTRLMCU_MCURST_CON IN1 1
EFM_BC RX <& % comr — — No1 CTRLMCU_UIF_PBO_CON IN2 5 A0
EFM_BC_TX ) 5 com2 — — NO2 »BC_RX CTRLMCU_UIF_PB1_CON IN3 51 AL 7
76| COM3 ——— NO3 |47 IN4 A2 WP KEEPROM_WP
Tgéz [] 1 ot o 24AA024
INL A4
IN2 N
5 IN3
IN4
EFM_BC_EN VXCU 3X3
R611 R610 1 I M1 M2 M3
180K 10M U6958 €680 U601B
14 €605 8
v 100N won| V€€ o o
GND GND onp 4l ss
TS3A4T5 24AA024
GND GND GND
5v 3v3
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T T = outt FH——1 T T 4 ) T
R700 ouT2 4R7 €700 c701
10K 5 R702 R760 6 R704 TP703 VMCU
c702 c703 ) p— SET 180K 10U 100N 10M 5 Lt
SHDN SW700 O0R
100N 10U |8 2 4 ST700
D 3 FAULT [ oNo oND GND sl s 2
GND
9| GND_HEAT  cC |2 GND 3] i 1
a Bl eeder Resi st or TS5A3150A c704 Q703 C706
LP3982ILD-ADI R703 100N DPDT_SW_SMD .| NTs210
GND GND GND c705 110K . . . R750 100N
N 100mA calibration switch TP715 100R 702
o——4
GND TP704 1K
GND GND o |
GND
-
GND
Lt P700
TP705 COIN_CELL
e} P71z TP ~ » AEM_H_TDO_SWO
TP711  TP713
7024 TS3A475! QQ ? T GND
i COM1 —~— NOL T
9] COM2 —~— NO2
10| COM3 —— NO3 37
CcoM4 — — NO4
AEM CTRLO 13
AEM CTRLL 51 N1 R705 [ R706 [ R707 [] R708
AEM CTRL2 61 IN2 1K 2k | ] arc | ] am
AEM CTRL3 IN3
C IN4
AEM_CTRL[3..0]))
MCU power regul ators
GND
c708
VMCU_R VMCU_S 1 VMCU_R VMCU_S 709
17 |1
vcs \e 1T
R710 N R711 R712
LTC6102CDD 43R 4R7 U705 LTC6102CDD O0R N
TLV272
8 R713 8 TLV272
IN+ -INS IN+ R715 R716 5
10K -INF
10K 10K
VREG
7 TP706 e cr1s
N TP707
BLM21B102S ~ R717 3 3
1R 5V 4 —O 5V 4 6
C714 91V (Hean) our iy eAn out o —O
10U - -
R718 >AENLSENSEi(:URRENTiRANGEl R720
N 12K N 10K
GND GND GND R723
1K
B NM >AEM SENSE_CURRENT_RANGE2
MCU power current sense GND GND - - -
GND GND
VMCU_DBG power
- sy L780 ADC ref erance vol tage sy
VMCU_SWITCHED 1 2 L701 3v3
BLM21B102S —
MCP6001T 1 2 R724
R781 (-
T 1— 1R
R790 OR 33R U7068 BLM21B102S 716 u704C
Loor Q702 VMCU_DBG  VMCU_SWITCHED o0 5 oo cgols Voo -8 7028 c707
R779 OR BC846BWT1G 3v3 U Ve 100N
R770 —
— —_
GND — 10U 2 4 7
R773 OR 0R \m GND GND GND
c725 MCP6OOLT R728 TS3A4T51
el TP710 ot
R771 OR 10U GND TLV272 GND
4 <Schematic Path>
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A VMCU_SWITCHED LM4040CIM3-3.0
AEM_SENSE_VOLTAGE 1 i
? AEM_SENSE_VOLTAG 1 2 urors EFM32 Tiny Starter Kit
U707A BLM2181025 o Yoo
4 R729 c718 GND GND ;
100K Page Title
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a3 5 4 3 2 1
——————— > DEBUG_EXT_CABLE_ATTACH
R800
10K TP803
N~ 9 9 % @ @ o o
(f 8 8 83 8 8 8 8 8
g g g ggggEct VTAGeET
HEADER_2X10_2.54MM_SMD_SHROUD Q00000
P800 74LVC4066 __UB0OA
1 DH VTARGET 2[ < v RP800 Ugo1A
R 1oz —~— - -1 181 1a1 L DEBUG_#TRST_OUT
5 DH_TDI 9 2 SW_TDI 2 [ 6 T
D 7 _DH TMS SWDIO 1032 T2 ST SW_TMS SWDIO 3 6 182 1A2 1724 - TDL
DH TCK_SWCLK 2z = 4y SW_TCK SWCLK 7 I 61883 1A3 17323
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