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Power & Antenna & Radio Interface
MODULE_#RESET))———————————————
- u1B
sw1 ZGM230SB27HGN2 SMA Connector
PTS810
R6
100R Reset RF IN/OUT
1
RESETn ols _50R_P1 1
Silkscreen: C100 RFI
GND RESET 100N VMCU
Module Power Supply
2| VREGVDD TP
GND c110 VMCU GND
I/0 Supply Ground
10U 26 GND 7
10vVDD GND |57
GND
c111 4
GND GND 5 NP
10U Do Not Connect gng 261
38 | becourLe GND a1
GND »%—=— vbcbC GND
GND
ZGM230S 1/0 & Signal Assignments MODULE_PAQ[S..0] Y= MODULE_PCO[0.0] Y
MODULE_PA00 MODULE_PCO00 Pl Cs
MODULE_PAUT R DLk MODULE_PCOT SPITCOPI
MODULE_PADZ DEBUG SWDIO MODULE_PC02 SPI_CIPO
MODULE_PAD! DEBUG_SWO MODULE_FCO SPI_SCLK
SI_SWCLK
:é SI_SWDIO > EXP_HEADER(16.3]
R P |
/O Port Pi S stswo EXP_HEADER1(
o] Ins
MODULE_PA04 EXP_HEADER13/=> EXP_HEADER[16.3]
MODULE_PADS MU INT
MODULE_PA08 FLASH_SPI_CS MODULE_Pcod >  RGBLED_B
ZGM230SB27HGN2 yeoM oTs > EXP_HEADER[16.3]
VCOM_TX | .
> MODULE_PAO[9..0] - . } VCOMRX MODULE_PCO5
MODULE_PA0O MODULE_PA10 ) VCOM_RTS
PA0O MODULE_PAOT L > sivoomnx MODULE_PCO07
Pt 14 MODULE_PAD: SI_VCOM_RX MODULE_PCU8 % CENSOR_ENABLE
MODULE_PA03 MODULE_PCU0%
PA03 MODULE-PAUT ExP HEADERT > EXP_HEADER[16.3] = LED1
PA04 MODULE_PA05 a
PA05 GOULE-PATE —
PA06 ODULEPA
Eﬁg; g? ODULE PAOS Low Frequency Crystal
ODULE_PA09
PA09 gg ODULE_PATO MODULE_PDO[5..0] ey -
PA10 > MODULE_PA10 MODULE_PD00 LFXTAL_O = %
> MODULE_PBO[6..0] MODULE_FOUT CPXTACT 32.768 kHz
4 MODULE PBOO MODULE_PB0[6..0] ) ~
PBOO .
PB00 [0 MgDBLE_PE!81 MODULE-PBO? LESENSE_LC_EXCITE
PB02 ODULE_PB03 ~PB02 RGBLED R
PB03 ODULE-PBOT Burrgm
Phos [ £ (oS o BUTTOND » EXP_HEADER[16..3]
PBO5 75 ODULC 06 ExP HEADERM6.3 MODULE_PD02 EXP_HEADER1 1ﬁ & S
PBOS EXP_HEADER5 > - [16.3] ODULE_PDO03
—>> MODULE_PC0[9..0] A LISIBISASN e DEBLO PTI. DATA
= - MODULE_PD05 1 =i
oo |12 MODULE_PC00 DEBUG_PTI_FRAME
| 35 MODULE _PCOT
PCO1 gg GOULE-PCT: M ODULE_PE0d  LESENSE_LC_SENSE SI_PTI_DATA
PCO2 737 ODULE_PCO3 1 12C_SCL SI_PTI_FRAME
PCO3 738 ODULE_PC04 12C_SDA
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PCOs 45 ODOrE=FCDs ]:3 awie e _sot
gggg T ODULE PC07 QWIIC_I2C_SDA
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Push Buttons

Qwiic Connector

VMCU
SW100
R140 PTS810
™M R141
1 3 100R
BUTTONO <4 [2] » VMCU
c142
Silkscreen: GND P102
N BTNO
GND QWIIC_I2C_SDA
VMcU QwIIC_12C_SCL
Qwiic 4P
Sw101
R143 PTS810 GND
™ R144
1 3 100R
BUTTON1 < 2] . ]
C145 %
Silkscreen: GND
N BTN1
GND
LEDs
VNZI§:U Silkscreen:
- R29  2K7 LED1 LEDO
LED100 LEDO ) 1
ReB R3O 2K7
7 17 |2 —
Silkscreen: !!' !!' !!' LED1 D) Lt
RGB LED - -
G B R LED1 LEDO
S YELLOW S YELLOW
R135 < o o " Al
RGBLED_G >>—|:D—‘ N N
698R R136
RGBLED_B Yy—— o }— GND GND
R137 910R
RGBLED R Y—}—
2K32

Breakout Pads - EXP Header
VMCUS5V 3v3
EXP_HEADER[16..3] ) EXP1A EXP1B A A
1
EXP_HEADER3 EE- ba EXP_HEADER4
EXP_HEADERS 5 EXP_HEADI
EXP_HEADER 7 EXP_HEADI
EXP_HEADERS EXP_HEADI
EXP_HEADERTT EXP_HEADI
EXP_HEADERT3 1 EXP_HEADERT4
EXP_HEADERTS EXP_HEADERTS
BOARD_ID_SCL<
BOARD_ID_SD,
GND

EXP Header Functionality

4 PCO1 SPI_COPI
6 PC02  SPI_CIPO
8 PCO3  SPI_SCK
10 PCO0 | SPI_CS
12 PA08 UART_TX
14 PA09 UART_RX
16 PB06 12C_SDA

1

3 PC05 | GPIO (BUTTONO)
5 PC06 | GPIO (BUTTON1)
7

9 PB02 = GPIO
1" PD02 GPIO
13 PAO4 GPIO
15 PB05 12C_SCL
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Sensor Power/lsolation SPI Flash 6-axis Inertial Sensor (IMU)
vMCU VDD_SENSOR U104A
f , (LA 1S3Adrs 24 soasol  Aposspo |2
12C_SCL 4| oo N SENSOR_I2C_SCL 227 ScUscLx
9 M2 NOZ VMCU vMmcu U110A n 12
12C_SDA COM3 — — NO3 SENSOR_I2C_SDA VMCU INT
SPICS 0] Somi —— Noa |1 IMU_SPI CS \ 0B A A op MXOSREO3F FSYNG
] P e SPI_COPI g £ SI/SI00  SO/sio1 VDD_IMU
D SENSOR_ENABLE)>—¢— IN1 v+ SPI_SCLK A3 SCLK N 21
IN2 cs# NC NC o
| c22 20
MU_ENABLE 3 723 IN3 7 R100 E3 NG NC Mg ¢
| IN4 100N GND 330K S WP#/S102 NC NC 7%
TSIAGTE %—=) RESET#/SI03 R102 R103 NC NC g%
1024 TS3A475 100K 100K NC NC 5
2 GND U1028 GND FLASH_SPICS ) NC NC Ha—x
SPI_COPI > coM1 — — NO1 IMU_SPI_COPI e NC NC F—X
vMCcU 2 VDD_IMU 14
SPI_CIPO 3 COM2 — — NO2 K IMUZSPI_CIPO V+ SPI_CIPO K ICM-20689
SPI_SCLK > 70| COM3 —~— NO3 |77 IMU_SPI_SCLK 23
coM4s — — NO4 . IMU_SPI_COPI
4 100N GND IMU_SPI_SCLK GND
N1 —SaTE VMCU IMU_SPI_CS
IN2 U108 IMU_INT
T2y N GND GND X25R8035F IMU_SPI_CIPO
vee FAL The SPI bus is shared with the flash.
c101
B2
GND 100N VDD_IMU
lr U1048
GND GND 3 fvop  Rresour [H2
VDD_IMU VDDIO
c104_| c105 C106
18
202" | 100N GND 470N
c115 ICM-20689
There are no pull-down resistors on the enable pins, GND  GND 10N GND  GND
and software should therefore immediately drive the lines
to prevent the pins from floating. GND
Ambient Light Sensor Pressure Sensor Hall-effect Sensor RH/Temp Sensor
VDD_SENSOR
R107 [] R108
2k8 | | 2K8
SENSOR_[2C_SCL
SENSOR_2C_SDA I\
VDD_SENSOR VDD_SENSOR VDD_SENSOR VDD_SENSOR VDD_SENSOR
A
U105 U106 u107 U108
5 10 6 5
> scL 4 sck VDD [ T scL vbp T scL VDD
SDA SDI VDDIO 112 SDA SDA 114
B R SDO TP3 3
*—=— NC csB vout DNC [F—
3 INT 100N 2! eNp 2L enp DNG [ 100N
GND - b
1 ono g P Si7210 Si7021
GND
EML6035 BMP384 N N
GND GND GND GND GND GND GND
LESENSE LC-Sensor
R198 R197
LESENSE_LC_EXCITE >>—{ 1 1
100R OR
C199
100N c198 L100 O Board Name
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On-board Debugger
U900A U900B
DEBUG_SWDIO Ro19 4T0R €2 fpno bco TEST_MODE TP
DEBUG_SWCLK Rl AR £ pai Ro21 470R PC1 VDD_SENSOR
X571 PA2 VCOM_RX iy PC2/ USART2_TX #0 -
DEBUG_RESET £3| PA3 VCOM_TX > PC3/ USART2_RX #0 g
DEBUG_SWO £5-| PA4/ UARTO_RX #2 PC4 / USART4_CLK #0 5
X—E7| PAS DEBUG_PTI_FRAME > PC5/ USART4_CS #0 R931 E
USB_PGOOD ) T3| PA6/ GPIO_EM4WU1 BOARD_ID_SDA PC6 /12C0_SDA #2 K 4
iz PA7 BOARD_ID_SCL PC7 /12C0_SCL #2 g
5| PA8 PC8 —
4| PA9 BOARD_ID_ WP <4 PCY ca | PE9
X—Na| PA10 PC10 DBG_SPI_MOSI B3| PE10/USARTO_TX #0
N5 PA11 PC11 DBG_SPI_MISO A3| PE11/USARTO_RX #0
W PA12 VCOM_RTS < PC12/ USART2_CTS #4 DBG_SPI_SCLK B PE12/ USARTO_CLK #0
g | PA13 P DBG_SPI_CS TRus ‘A5 | PE13/USARTO_CS #0
*—51| PA14 VCOM_CTS > G757 PC14/ USART2_RTS #3 TESTDBG_TXD 1532 AT| PE14/LEUARTO_TX #2
PA15 PC15 TEST_DBG_RXD (o3 PE15/ LEUARTO_RX #2
VMCU
DBG_VREGO PBO VMG SENSE E19 1 Po/ ADCO_CHO TEST_DBG_SWCLK 1032 O 8 PFO/DBG_SWCLK
- PB1 R901 co2s >72-| PD1/ADCO_CH1 TEST_DBG_SWDIO 1531 O ‘A107| PF1/DBG_SWDIO
PB2 ® Mi5 | PD2/ADCO_CH2 TEST_DBG_SWO O B | PF2/ DBG_SWO #0
PB3 100N % %715 PD3/ADCO_CH3 Bootiondr Halt *—pg P
PB4 X757 PD4/ADCO_CH4 VDD_IMU ootloader Hal bra
L0900 PBS GND i3 PDS/ADCOCHs “A Res P399 O e lprs
ue PB6 GND %137 PD6/ADCO_CH6 *—a7 | PF6
PB7 >gr3| PD7/ADCO_CH7 RG0S 57 PF7
R905 DEBUG_PTI_DATA) PB8 / USART4_RX #0 X—x5 PD8 1K 33R %—G7| PF8
~ PBY PD9 P
X B6 B1
5| PB10 *—az-| PD10 DBG_USB_DM gg:% AT3| PF10/USB_DM
v N £2 PD11 DBG_USB_DP 17| PF11/USB_DP
»—No | PB12 SUTTONG 5 X—¢3 PD12 Ro04 »—=—— PF12/ USB_ID
PB13/ HFXTAL_P —————————— %—51- PD13 V336G 1284 TOF 05461120
Y900 13 o HETAR x% et 33R EFM32GG128410F1024GL120-A
48 MHz PB15 BUTTON1 > X—=- PD15
3 D 1 EFM32GG128410F1024GL120-A EFM32GG12B410F1024GL120-A
s
GND
Serial Flash Board ID Power & Decoupling
U900D
TPII7
M7 pEcoupLe P12
DBG_3V3 O RESETn 900
DBG_VBUS DBG_VREGO
7 A B12 | se veus Wit w
‘f At DVDD
DBG_3V3 DBG_3V3  UgoiA TPJ15 TPJ14 ‘AT2| USB_VREG c6 NS
A A X25R8035F U903A J_ USB_VREGO  l0VDD1
DBG_SPI_MOSI Ef si/sio0 so/sior 22 T T 5 paAR02: C90 L oo02 10VDDO gg
DBG_SPI_SCLK Pscik BOARD_ID_SDA g T2 spA w7 N 10VDDO |t
cs# BOARD_ID_SCL scL V10| AVDD 10VDDO [¢3
VMCU AVDD 10VDDO
;300,? Si’ WP#/ 102 > A0 742692004 o —9 | VoD 10VDDO '[‘;
*—¥ RESET#/SI03 Ro12 5 A1 10VDDO
DBG_SPI_CS > TPJ16 10K r W
S €903 €905 c
DBG_SPI_MISO < T GND Xii C
S BOARD_DWP 1u 10N | 10N ves [
VSS 17
GND GND GND __ Mii VSS [Kiz
DBG_3V3 DBG_3V3 Mg | VSS VSS [5
U9018 U9038 Ng | VSS Ves M
X25R8035F 24AA024 MU ves vss
A1 N
vee vee GND EFM32GG12B4T0F1024GL120-A GND
cot4 co19
B2 4
GND 100N vss 100N coo7 | c908 | co09 | coto | cott co24 | ce25 | coo6
4U7 | 100N | 100N | 100N [ 100N 100N | 100N | 100N
GND GND GND GND
GND GND GND GND  GND GND GND  GND
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5
Debug USB Connection

Battery Connectors

USBC_VBUS P902
A 2P-1.25MM-BAT
P900_BEC 80259-102
B1_A12
GND
Ve gg = USBC_CC2 -
cc2 _
SBUT (85 TPJ18 TPJ19 =p001 oo
%t 7 CR2032 47U
D+ Qs T t DBG_USB_DP ~
D- A5 DBG_USB_DM V4
cc USBC_CCT o o o o of]
SBU2 %ﬁ ss || ND ND ND ND )
VBUS A1 517 ] _ Target Voltage Domain
oND 5 SiA527DJ VMCU
+—OTPJ13 Q9018
<
[a)a] [a}a] GND
oo oo o
5% i €920 ) )
" Q901 switches from battery power to USB when USB is
o0 | R915 2 Zg\(;z;m plugged in.
470K
3.3V Re lator - GND Additionally, the Mini Simplicity connector can supply power
. gu directly to the target voltage domain (VMCU) if the USB line
GND UsBC_VBUS o TPJ12 DBG_VBUS 5V GND and battery is removed.
D901
— U902
USBC_VBUS 1 2 T 2 1 T 2 1
A S IN ouT1
742792662 s83P3 R907 outz
co15 | cot6 [ | 10K
7 SET
4u7 | 100N SHDN
FAULT
5| GND
DBG_USB_DM GND_HEAT ~ CC
GND  GND = .
i B S Pao0aLDAD) Debugger Power Isolation
D900 K
DT1446-04
A |4 A A 3v3 0025 DBG_3V3
GND DMC2400UV
A A N . v
-~ LY
GND R929
USBC_CC1 1K
USBC_CC2 > USB_PGOOD
DBG_VBUS
Q902A R933
R621 [ ] R620 K7
5K1 5K1 Bleed resistor
DMC2400UV
GND
GND  GND
Mini Simplicity Connector
GND
Non-inverting open drain buffer
VMcU
VMCU
P903
MINI-SIMPLICITY R210
SI_PTI_DATA ] «  SI_PTI_FRAME OR
SI_SWCLK g SI_SWDIO Q2008
SI_swo SI_VCOM_TX
SI_VCOM_RX 3 < o RESET IN DMC2400UV
> M. 1 . _ » MODULE_#RESET
6 2 1
GND
D902 pEYG RESET )
ESD
Q200A
3 DMC2400UV ° Board Name
GND ZGM230S Dev Kit
GND GND N
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