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Board Controller

AEM_VMCU_ENABLE

Advanced Energy Monitor

AEM_VMCU_ENABLE

EM_CTRL[3.0]

AEM_VMCU_ENABLE

AEM_CTRL[3..0]

AEM_SENSE_CURRENT_RANGE1

AEM_CTRL[3..0]

AEM_SENSE_CURRENT_RANGE1

AEM_SENSE_CURRENT_RANGE2

AEM_SENSE_CURRENT_RANGE!

EM_SENSE_VOLTAGE

AEM_SENSE_VOLTAGE

DEBUG_#TRST_OUT

AEM_SENSE_VOLTAGE

AEM_VMCU_OUT

AEM_SENSE_CURRENT_RANGE1
AEM_SENSE_CURRENT_RANGE2

AEM_VMCU_OUT

AEM

Debug Interface

DEBUG_#TRST_OUT|

DEBUG_TDI_OUT

DEBUG_#TRST_OUT

DEBUG_TDI_OUT

DEBUG_TCK_SWCLK_OUT

DEBUG_TDI_OUT

DEBUG_TCK_SWCLK_OUT

DEBUG_#TRST_IN

DEBUG_TCK_SWCLK_OUT

DEBUG_#TRST_IN

DEBUG_TDI_IN

DEBUG_#TRST_IN

DEBUG_TDI_IN

DEBUG_TMS_SWDIO_IN

DEBUG_TDI_IN

DEBUG_TMS_SWDIO_IN

DEBUG_TCK_SWCLK_IN

DEBUG_TMS_SWDIO_IN

DEBUG_TCK_SWCLK_IN

DEBUG_TDO_SWO_IN

DEBUG_TCK_SWCLK_IN

DEBUG_TDO_SWO_IN

DEBUG_#RESET_IN

DEBUG_TDO_SWO_IN

DEBUG_#RESET_IN

DEBUG_BUF_#OE

DEBUG_#RESET_IN

DEBUG_BUF_#OE

DEBUG_TMS_SWDIO_#OE

DEBUG_BUF_#OE

DEBUG_TMS_SWDIO_#OE

DEBUG_TMS_SWDIO_OUT

DEBUG_TMS_SWDIO_#OE

DEBUG_TMS_SWDIO_OUT

DEBUG_DH_SW_ENABLE

DEBUG_TMS_SWDIO_OUT

DEBUG_DH_SW_ENABLE

DEBUG_MCU_SW_ENABLE

DEBUG_DH_SW_ENABLE

DEBUG_MCU_SW_ENABLE

DEBUG_#RESET

DEBUG_MCU_SW_ENABLE

DEBUG_#RESET D

DEBUG_MCU_ISOLATE_#EN

DEBUG_#RESET

DEBUG_MCU_ISOLATE_#EN

DEBUG_EXT_VDD_TARGET

DEBUG_MCU_ISOLATE_#EN

DEBUG_EXT_VDD_TARGET

DEBUG_EXT_CABLE_ATTACH

DEBUG_EXT_VDD_TARGET

DEBUG_EXT_CABLE_ATTACH

DEBUG_EXT_CABLE_ATTACH

Target MCU & Peripherals

AEM_H_TDO_SWO AEM_VMCU_IN

AEM_H_TDO_SWO

MCUDBG_TMS_SWDIO
MCUDBG_TCK_SWCLK
MCUDBG_TDO_SWO
MCUDBG_#RESET

AEM_H_TDO_SWO

MCUDBG_TMS_SWDIO
M _TCK_SWCLK
MCUDBG_TDO_SWO
MCUDBG_#RESET

MCUDBG_TMS_SWDIO
MCUDBG_TCK_SWCLK
MCUDBG_TDO_SWO
MCUDBG_#RESET

DBG

Miscellaneous

BC_UART_TX

BC_UART_RX

BC_UART_TX EFM_BC_TX
BC-UART RX BC_UART_TX EFM_BC_TX EFM BC RX EFM_BC_TX
— BC_UART_RX EFM_BC_RX EFM BCEN EFM_BC_RX
EFM_BC_EN —= EFM_BC_EN

BC_UIF_PBO

UIF_PBO

BC_UIF_PBO BC_UIF_PBO UIF_PBO UIF_PBO
BC_UIF_PB1 BC-UFPB CON BC_UIF_PB1 UIF_PB1 UIF_PB1
BC_UIF_PB_CON — BC_UIF_PB_CON
CTRLMCU_I2C_SCL BC_12C_SCL
CTRLMCU_I2C_SCL CTRIMCU - T2C-SDA CTRLMCU_I2C_SCL BC_2C_SCL BCT2C SDA BC_I2C_SCL
CTRLMCU_I2C_SDA BC 12C_EXP EN CTRLMCU_I2C_SDA BC_12C_SDA —= BC_I2C_SDA
BC_I2C_EXP_EN — BC_I2C_EXP_EN
LED_STATUS_R BC_I010
LED_STATUS_R TED-STATUS G LED_STATUS_R P BC_DISP_PWR_EN
LED_STATUS G! TED-DEBUG OUT LED_STATUS_G
LED_DEBUG_OUT TED JONK LED_DEBUG_OUT BC_DISP_MOSI
LED_JLINK = LED_JLINK BC_DISP_SCLK
BOOTLOADER_HALT BC_DISP_CS
BOOTLOADER_HALT BOOTLOADER_HALT BC_DISP_COM
{@lBC_DISP_AVAILABLE
Starter Kit Common
BC_IO[13..0] Target MCU Interface
BC_I0[13..0]
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5 4 2 1
H D =7-10 mm, bigger is better
Br eakout Connecti ons Touch Pads 0 =7 10mm; bise
Only top layer shown. No ground on other layers below
button or anular ring.
T
Trace should be taken to bottom layer with via at edge of
3V3 VMCU 5V 3V3 VMCU 5V button, keep tracec short, away from power/noisy traces
AN Labels: A Labels: and route directly to efm32.
Ji01 Ji02 ToucH ToucH
L[, 5V 5V
D | » NC MCU_PF[5.0] ) MCU PE2 2 | u NC i 4100 Full Ground
. NE — 2 Zi‘zD UIF_TOUCHO éé b 71
. aND MCU_PF3 oF% UIF_TOUCH1
MCU_PE[13..10] ) MCU_PE10 PELD MCU_PF4 PFa NM
MCU_PEIT PE11 MCU_PF5 PFS
MCU_PET: 8 PE12 8 GND No Ground
MCUPET 5 Els MCU_PC[11.8] ), MCU_PC8 9 es
MCU_PC[4.0] ) 0 GND MCU_PCO 0 pCY
MCU_PCO pCO MCU_PCI0 pC10 .
WMCU PCT 1 WMCU PCIT PC11 For mulitple buttons, keep centers at least 20mm apart,
MCU_PC pC2 MCU_PD[7.4] )} MCU_PDZ PD4 enough to allow ground between buttons.
MCU_PC[15..13])) MCU_PCT pC13 MCU_PD5 PD5
MCU_PC14
MCU_PA10.8] 3 B MCU_PCI5 5,’8‘5‘ MCU_PD6 S[')‘GD
- MCU_PAIO PA10 MCU_PAR.0] ) MCU_PD7 PD7 EXP-Header Functionality
MCU_PAD ) PA9 - MCU_PAD 8 PAO EXP t
9 GND MCU_PAT 9 PAL pOI‘
MCU_PA8 0 PAS MCU_PA 0 PA2 VMCU 5V 3v3 1 GND
?%_. NC 1 VMCU AN 3 PCO ACMPO_CHO
VMCU 2 3V3 N 5 PC1 ACMPO_CI
23 3v3 [ EXP_HEADER(16.3] > P100 7 PC2 ACMPO_CH2
[ NM b - 9 PAO
NM EXP_HEADER3 PCO 3 PD7 EXP_HEADER4 11 PB11 IDACO OUT
EXP_HEADERS pC1 5 PD6____EXP_HEADERG 13 PAL -
N N EXP_HEADER PC2 7 PC15 _ EXP_HEADERB 15 | PE13 | [2C0_SCL
GND GND EXP_HEADERD PAO PC14 _ EXP_HEADERIO 17 Xi
EXP_HEADERIL PB1L BD4 EXP_HEADERT 19
EXP_HEADERT: PAL 2 PD5 EXP_HEADERIZ
EXP_HEADERI5 __PEL3 PEl2 _EXP_HEADERI6
2| vmcuU
c gg’:ggggk\B 9 4 | PD7 | USLTX ADCO_CH7
- Bl 6 PD6  USIRX ADCO_CH6
HEADER_2X10_2.54MM_HOR_SMD 8 PC15  USL CLK
10 | PCl4 USLCS
GND 12 | PD4 | LEUO_TX ADCO_CH4
14 | PD5 | LEUO_RX ADCO_CH5
16 | PE12  [2C0_SDA
18 | 5V
20 | 3v3
ava Menory LCD-TFT Display & Multipl exer
User pushbuttons
M4 M5 e
R109 -1
U101A R100
AL R101 [ |R102 100R
A3 | NC1 1M 1M
BC_DISP_.PWREN [ >——————"4 NC2 c1 1
COM1 [~Gg—1_>BC_DISP_AVAILABLE r—‘s ul
b1 o~ #—COM2 UIF_PBO 2 VA
EFM_DISP_PWR_EN o3| NI TS L Vet ‘
_DISP_PWR_EN No2 VDASP c100 | cio1
25x4mm  25x4mm - = R103
UIF_PBO
B ~ g% Nt R104 UIF PBI N N 100R
IN2 —
TS3A24159 OR %
GND  GND GND
U100A 3338 DISP1
1 5888
BC_DISP_SCLK NC1 Faaa 101
BC_DISP_MOSI NC2 56 R107 3K
BC_DISP_CS NC3 12 DISP_SCLK 10 | UIF_LEDO —
BC_DISP_COM ——— NC4 \ i T DISPMOST SCLK 1
4\ 7 DISP_C: g‘cs R108 3K
A DISP_COM UIF_LED1 —
EFM_DISP_SCLK % g NOL—e 8 = EXTCOMIN User LEDS = L
EFM_DISP_MOSI 3 NO2—s” T DISP o ~| Lep1oo
EFM_DISP_CS 7 NO3—'; t VDDA UIF_LED[1.0]
EFM_DISP_COM NO4—e ¢ VDD LED101
c102 | c103 \ElégMODE S YELLOW [Ny YELLOW
14 R110 —— 1 N M
6] IN1-2 10M 100N | 100N VSSA
EFM_DISP_SELECT) IN3-4 o - -
R105 TS3A44159 XF2L-1025-1A_MEMLCD GND GND
10M N LS013B7DH03
GND GND  GND GND Target MCU Interface
® A
GND Schematic Title
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5
PA Connections

MCU_PA[2..0];

MCU_PA[10..8] )

> EXP_HEADER][16..3]

MCU_PAO TIMO_CCO EXP_HEADER9

EXP_HEADERL

MCU_PAL __TIM T/CMU_CLK

383{2?0 EFM_DISP_SELECT
= EFM_DISP_PWR_EN
MCU_PA9

> EFM_BC_EN

3

PB Connections

MCU_PB[8..7]);

MCU_PB11))

MCU_PB[14..13] )

MCU_PB7
MCU_PB3 LFXTAL_P

= K LFXTAL_N
MCU_PB11 IDACO_O

> EXP_HEADER11

MCU_PB13
MCUPELL HFXTAL_P

— < HFXTAL_N

PC Connecti ons
MCU_PC[4..0] )

C

> EXP_HEADER][16..3]

MCU_PCO ACMPO_CHO / PRS_CH2 EXP_HEADER3

MCU_PC.
MCU_PC

ACMPO_CH.
ACMPO_CH

EXP_HEADER?

PD Connecti ons

MCU_PD[7..4])

> EXP_HEADER[16..3]

Target MCU Interface

MCU_PC4 _ ACMPO_CH4 é UIF_TOUCH1
UIF_TOUCHO MCU_PD4 LEUO_TX EXP_HEADER12
MCU_PD6 UST_RX EXP_HEADERG
MCU_PD7 UST_TX EXP_HEADERZ
MCU_PC[11..8] ) m—
EFM_BC_TX
MCU_PC8 _BC_
meu_p - — 0 7
CU_PCY__EMAWUZ é OIF-PBI
L % EFM_DISP_MOSI
» UIF_LED[1..0]
MCU_PC10 UIF_LEDO
MCU_PCIT UIF_CEDT
MCU_PC[15..13]>,
MCU_PC14 _US1_CS
MCU_PC15 _USI_CLK EXP_HEADER10
T EXP_HEADERS8
EFM_DISP_SCLK
[m) |=]
D D
PE Connecti ons PF Connecti ons
MCU_PFI[5..0] )
MCUPFO 0BG SWoLK MCUDBE,_TCK_SWCLK
— — MCUDBG_TMS_SWDIO
MCU_PE[13..10])
VMCU
P01
mey_PElD EFM_DisP_COM
= EFM_DISP_CS
> MCUDBG_TDO_SWO
- '“%n
EFM_#RESET . .
> EXP_HEADER[16..3] > EFM. *SWD i's not supported on ZG devi ces.
N SWD
MCU_PE12 _12C0_SDA EXP_HEADER16 GND M
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MCU_PBJ8..7]
MCU_PB11

X

MCU_PBJ[14..13K¥

MCU_PD[7..4]

MCU_PF(5.0]

K

K

MCU_PA[2..0] <

MCU_PA[10..8] <4

MCU_PAO

EFM322G222F32

MCU_PAL

MCU_PAZ

MCU_PAB

|

MCU_PAY

MCU_PAIO

MCU_PB7

MCU_PB8

MCU_PBIL

MCU_PBI

MCU_PB14

R[SIS|N|=

MCU_PC[4..0] <4

MCU_PC[11..8] <4

MCU_PCO

PAO / GPIO_EM4WUO / 12C0O_SDA #0 / LEUO_RX #4 / PRS_CHO #0 / TIMO_CCO #0,1,4
PA1/CMU_CLK1 #0 / 12C0_SCL #0 / PRS_CH1 #0 / TIMO_CC1 #0,1
PA2 / CMU_CLKO #0 / TIMO_CC2 #0,1

PA9
PA10

PB7 /LFXTAL_P / TIM1_CCO #3 / US1_CLK #0
PB8/LFXTAL_N/TIM1_CC1 #3/US1_CS #0
PB11/IDACO_OUT/OPAMP_OUT / TIM1_CC2 #3
PB13 / HFXTAL_P / LEUO_TX #1

PB14 / HFXTAL_N / LEUO_RX #1

uiB
EFM322G222F32

MCU_PCL

MCU_PC:

MCU_PC3

MCU_PC[15..13] <4

MCU_PCA

MCU_PCB

MCU_PCY

1]

MCU_PCIO

MCU_PCIT

MCU_PCI3

MCU_PCIZ

MCU_PCI5

MCU_PD4

MCU_PD5

MCU_PD6

MCU_PD7

MCU_PE[13..10K

]

MCU_PE10

PCO/ ACMPO_CHO / I2C0O_SDA #4 /| PCNTO_SOIN #2 / PRS_CH2 #0 / TIMO_CC1 #4 / US1_TX #(
PC1/ACMPO_CH1/12C0_SCL #4 / PCNTO_S1IN #2 / PRS_CH3 #0 / TIMO_CC2 #4 / US1_RX #
PC2/ ACMPO_CH2
PC3/ACMPO_CH3
PC4/ ACMPO_CH4

PC8
PC9 / GPIO_EM4aWU2
PC10

PC13/PCNTO_SOIN #0 / TIM1_CCO #0/ TIM1_CC2 #4
PC14/ PCNTO_S1IN #0 / PRS_CHO #2 / TIM1_CC1 #0 / US1_CS #3
PC15/PRS_CH1 #2/ TIM1_CC2 #0 / US1_CLK #3

PD4 / ADCO_CH4 / LEUO_TX #0
PDS5/ ADCO_CHS5 / LEUO_RX #0
PD6 / ACMPO_O #2 / ADCO_CHS6 / 12C0_SDA #1 / PCNTO_SOIN #3 / TIM1_CCO #4 / US1_RX #2,
PD7 / ADCO_CH7 / CMU_CLKO #2 / 12CO_SCL #1 / PCNTO_S1IN #3 / TIM1_CC1 #4 / US1_TX #2,

EFM322G222F32

MCU_PETT

MCU_PEIZ

MCU_PEL

MCU_PFO

MCU_PFL

MCU_PF

MCU_PF3

MCU_PF4

MCU_PF5

PE10/PRS_CH2 #2 / TIM1_CCO #1

PE11/PRS_CH3 #2/TIM1_CC1 #1
PE12/CMU_CLK1 #2 / 12CO_SDA #6 / TIM1_CC2 #1
PE13/ ACMPO_O #0 / GPIO_EM4WUS5 / 12C0_SCL #6

PFO/DBG_SWCLK /12C0_SDA #5 / LEUO_TX #3 / TIMO_CCO #5 / US1_CLK #2
PF1/DBG_SWDIO / GPIO_EM4WU3 /12C0_SCL #5 / LEUO_RX #3 / TIMO_CC1 #5 / US1_CS #2|
PF2/ GPIO_EM4WU4 / LEUO_TX #4 / TIMO_CC2 #5
PF3/PRS_CHO #1
PF4/PRS_CH1 #1
PF5/PRS_CH2 #1

Schematic Title

EFM32 Zero Gecko Starter Kit

SILICON LABS |PagerTite
Designed: |Appmved: EFM32 I/O
Si:NBBOM Do No: INO Document number Revision
A3 | <Cage Code> BRD2010A BO1
Design Created Date: Sheet Created Date Sheet Modified Date Sheet
Wednesday, December 03, 2008 Wednesday, August 28, 2013 Friday, March 13, 2015 5 of 10

2 2

1




TP400

EFM_#RESET >>—1
MCUDBG_#RESET[ >

AEM_VMCU_IN >

VMCU

100N L400
CBF102WB
— RA403
GND 1 2
TP709
gro4 TPJ703  VMCU
SW700 o0R
— P701
OliTs 1 2 3 2
[ | ] 3 4 141
Q703 C706
NM NTS210
DPDT_SW_SMD TP704 R750 - 100N
Layout note: 100R
Rotate such that - GND
the battery is used . p700 R792
when switch is in b
the left position COIN_CELL
GND
o
GND
GND

AEM_H_TDO_SWO <

uiD
EFM322G222F32
4150 RESET DECOUPLE zgﬁcﬂ)o
$1U
28
TP401 VDD_DREG VMCU
AVDD_0 nggg’g gz o 1
I
AVDD_1 10VDD_5 43 VDU,
C408| C409| C410| C411| C415|
C406 vss ?8 N s
Vss T T T T T
10U 10N 10N 44
vss 100N [100N [100N [100N 100
4 N
GND GND
GND
Hi gh Frequency C ock Low Frequency C ock
> LFXTAL_N
> HFXTAL_N
{ LFXTAL_P
< HFXTAL_P
X400
1 D 3
ca17 24 MHz ca18 caz2
7P5 7P5 18P
GND GND GND GND
Target MCU Interface
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I ndi cat ors:

4

3
3V3 Regul at or

St at us Debug out J- Li nk
3v3 sy TPJ600 3v3
3v3 3v3
U600
. 2 1 .
R920 R919 R900 RO03 IN o v
1K 1K 3K 2K R600 M2 M3
10K et R601
€600 coe01 e 180K c607
o 'E - - 0O
LED904 LED901 100N 100 . AT 100
LED_G_R ELLOW BLUE 31 oo
NN M g GND_HEAT ~ CC
< ® - - LP3982ILD-ADJ R602
GND GND GND 110K GND
LED_STATUS_R GND
LED_STATUS_G
LED_DEBUG_OUT[ >
LED_JLINK >
BOOTLOADER_HALT
— Boot | oader VMCU Vol tage Mrror
hal t prn Isol ati Vol Buf feri
sol ation ol tage Buffering 5v L780
TPH999 CBF102WB
—
vMCU Q7018 1 2
DMNS5L06
3 R772 5 (008 R781
3R U7068
VMCU_BUF
100N Q702 VDD
C . i . R779 OR BCB46BWTIG
Vol t age Domain Isolation & Level Shift svsw ) VA n 2
MCP6001T GND
R774 c725 MCP600LT
aK7 4
R782 10K 10U
TPJE50  TPJ6SL \
GND
GND GND
CTRLMCU_I2C_SDA —— o1 |5 BC_I2C_SDA
CTRLMCU_12C_SCL — — NOZ | BC_I2C_SCL
— — NO3 [77 X
— — NOo4 X .
sc. 12 Ex0 0 Power Supply for Anal og Swi tches
The USB VBUS voltage is used to bias these transistors, turning the
P- Channel MOSFETs (Q700) off, and the N-Channel MOSFETs (Qr01) on.
TS3A4751
GND GND J-Link USB Cabl e PMOS State | NMOS State | V_SW VMCU_SENSE
Connect ed o f ON 3.6V vMcU
UB60A TPJEOT Di sconnect ed ON OFF VMCU | sol at ed
74LVC2G125
B EFM_BC_RX UB02A TS3A475:
EFM_BC_TX 2 1 2 81
4] COM1 —~— NO1 3 < BC_UART_TX
COM2 — — NO2 3v3
9 8
o e — N ) SO
UIF_PB1 — 2
3 B com4 NO4 3 vMcU VSW  1pisos 3V6_SwW
EFM_BC_EN > INL Q700A Q7008 Q701A
T;g IN2 TPJ606 BSS84 BSS84 DMNSLO06
BC_UIF_PB_CON[ > o IN3 i 63 A 1
12y g o1
BC_UART_RX L3I 131 VMCU v sw
Re81 [ ] R610 ) U660B o - o R627
i 10M Isol ation 74LVC2G125
5V_SW ) < sv_sw R NM
BC_UIF_PBO
GND  GND Bac,uu:,pm
3v3 3V6_SW
zﬁ R621 ZP
OR NM
Starter Kit Common
® | Schematic Title
A sy 3V6_SW
v_sw wweu_BuF L EFM32 Zero Gecko Starter Kit
IN  ouT
U028 U660C N
Page Title
- e 1. | SILICON LABS [
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I

3v3

——___>DEBUG_EXT_CABLE_ATTACH
U8B07A
?osglg R8s é B1 AL DEBUG_#TRST_OUT
— Sg9388ym DH_VTARGET o B2 A2 DEBUG_TDI_OUT
285232388 B3 A3 DEBUG_TCK_SWCLK_OUT
100R SeEpEERy DH_VTARGET 81 as
e FECREEERER A VTARGET 7] B2 peq
HEADER_2.54MM_SMD_SHROUD DH_VTARGET QOO0 R816 15 | gg ﬁs 9
T 100K 74LVCA4066 __US00A %141 gg 2 22 0
1 DH_VTARGET  — v L RP800 GND
3 DH #TRST 7 SW_#TRST 4 5 — 22
5 DR_TDT 2z — 2Y g O 3| — [® CEP>—
n - n -
7 DH_TMS_SWDIO 10 | 32 - 3Y 11 ~TMS_SWDIO 2 7 DIR
DH_TCK_SWCLK 4z — 4y SW_TCK_SWCLK i — [®8
T DH_RTCK 74LVC8T245
3 DH_TDO_SWO 13 VTARGET 3R
5 DH_7RESET 1E f5
7 gg 6 RP8OL UB0BA
: 2 2 ?7521 —‘3‘ — § é B1 AL DEBUG_#TRST_IN
O 1pgos ol G A s — 9 B2 A2 DEBUG_TDI_IN
Feoo —o SW_TDO_SWO i — s 5 83 A3 DEBUG_TMS_SWDIO_IN
&No tps0s MAANAANANANAAN — — = B4 A4 DEBUG_TCK_SWCLK_IN
85 A5 DEBUG_TDO_SWO_IN
R802 R803 R804 Gl = ne -2 DEBUG_#RESET_IN
100K 100K VESDOSABA-HNH D800 100K 74LVC4066  Ug02A 5y 5 9 - -
2 1 4| B7 AT g ¢
312 —>— 1Y [7 B8 A8 X
1% T L oE p22 DEBUG_BUF_#OE
— b2 4 ] "
GNDGND AV 032 T L T R807 o2 -BUE
GND GND aK7 GND
UB03A
AEM_H_TDO_SWO [ > e s 74LVC2G125 74LVCBT245
_H_TDO_ 5
ig ?2 DEBUG_HEADER_EN c2 B1 GND
4E s
P GND 8 < DEBUG_TMS_SWDIO_#0E
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