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di agr am bel ow.
12C J
z
Micro-
SRAM
=| Eke 7 usB
Board 1 2 E <120 A [GRIC] yy 'y
u o .E.L -
BLE & Sensor Board =| diS L i " Temp
Yy A J A Sensor
(L . BT IZC USE_|ZC - SENSE INT
E % b 2 2 = - i o
EPIC 25 STATUS [GPIC) > 3 0w
- =F UsB LED i
BLE ) SP|_USE_CE > u-controller EL o N
PEM207S63 s — gl > EFM32GG 395 e
He 1 ap Tfe——LARTD e e e e * =T
g EEM_BLEINT /v fupap— oCl p—y
2oV [Cptional) Wcce lerc
Y A A A A A 4 F meter
Flash 2 Push-but ton
» I 3 A 4
=h- bt ton b b |EFMA3Z
- e, P RESETN
" i P T Tt T
RESETN ELE INT e j e ' O L <5y 1
s b T T I g 5 T T Pt T SFLCS 3 s
304 N ) A At 30W
3.00_CONN ¥ b |
ED‘ﬂTdZ — Fush-button Debug Ed FD
Battery Board M 10 > x| = Rx
FRENTH Header| - 3} o FU
3.0V from e g [ g T
. = N
..., 2032 Coin Cell (Board 2) | = I B I R
OR Max 10 DIP (Board 3) = Push-buttons
=
3.3V & GPIOs i ITAG
o L =g
I:ll #1 " Heade
3.3V o
Push-button =
Board 3 Mg = > P
FRSNTH - Altera - :
Max 10 Board > Micro-
» Max 10FPGA + phjrg
oIF : 100 OBSALI C
a [SWATCH 4 v -+ sonts
33y -
LED[0:7] z| Z| gl e
<|s E z =) O =ls ) &
5 o] =9
.............................................................................. ..H.._U..E..
33V
Breadboard s 2| & 2
Via DIP Interface
4 * 4 LVDS pairs or 8 variable voltage

single-ended 10s

2
PAGES

REV DATE DESCRIPTION

C1 09/18/2014 1 Change J2 pinout so that the mating connector on the Battery or Max 10 board will have pin 1
at the notch, instead of pin 2.

C2 10/24/2014 4-5 BOM update to change R5, R7, R13, and R15 to 4.7K-ohm resistors.
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3.0V
USB_VBUS 3.3V_REG
T U3 T us EFM32 RESETn <] 3
13 7 . 1 16
s LN ey vour |8 — out1 |2
C3 C1 ACCEL_INT2 <:| 345
4.7uF 12 | C\ABLE  VSENSE |2 R3 133K USB_PWR_EN 3 | STATT |14 -
25V 10uF R2 845 __CLIM1_ 4 3 10uF 12C_SCL 5
= 11| o Aonp |8 25V A% s N WARNT ——~ 25V 12C_SDA 2 5
10 2 = — 6 | - 10 = .
VS[2:0] = 000 9 | VS1 PGND 3 - 5 EN2 S outzfg -
SETSVOUT=33v  {— vs2 PGND 1 30V.CONN [ |CtM2 o Out2 SPI_SCLK 345
f— p— f— [ v
- “—1 Ne NC15 o = R25 = Hine 2 stAr Ha — g 34,5
*—— NC4 NC16 — IN2 i WARN2 ——= 345
620K SPI MISO » 345
EP5358HUI LTC4415 -
If USB is connected USB_VBUS is 5.0V. =
3.0V CONN Power board via the USB Host to concerve the coin DBG SWCLK
T~ R24 620K cell 3.0V from the connector. — DBG SWDIo —— L—< g
= DBG_SWO & 3
1256
EFM32_INT
Q1 D1 D2D5 D6 BLE_INT E;; 2
3.0V_ACCEL 1 Use accelerometer AWAKE (ACCEL_INT2)
- = feature to turn off power to all other MAX10 12C SCL 3
ACCEL INT2 components when there is no activity. 8;
R28 133K _INT23 G e e o1t MAX10_I2C_SDA_» 3
SiBA04DK S7 ACCEL_INT2 =1 -> Power On
MAX10_JTAG_TCK 3
3
MAX10_JTAG_TDI 3
MAX10_JTAG_TDO 3
MAX10_PRSNTn
R27 3.0V_CONN J2 3.0V_CONN 34
133K 2 1 UARTO_RX
G SCL GND UART_RX
T2C_SDA 5 12c_scL GND 3 SPT SCIK TART Ry < 3.4
= 6 12C_SDA SPI_SCLK S = %} 34
_ _ SPl_USB_CS ’
— BLE INT 13 VIN_MAIN SPI CS ; _USB_CSn
) EFM32_INT 12 | BLE_INT VIN_MAIN 75 SPL_MISO
3.0V MAX10_12C_SCL 16 | GND SPI_MOSI [—75 —
' MAX10_12C_SDA_ 18 | MAX10_I2C_SCL GND 7 DBG_SWDIO 3.0V
—= 50| MAX10_2C_SDA DBG_SWDIO [g DEG-SWO
MAXT0 JTAG TMS 22 | VOUT_MAIN DBG_SWO 7 =
MAX10_JTAG_TCK 24 | MAX10_JTAG_TMS VOUT_MAIN 753 DBG_SWCLK 3.0V
= = 26 MAX10_JTAG_TCK DBG_SWCLK 25 EFM32 RESETN
MAX10 JTAG TDI 28 | GND EFM32_RESETn 57 WMAX10_PRSNTn R38 10.0K
UARTO_TX __ 30 | MAXTO_JTAG_TDI -~ MAX10_PRSNTn |56 MAXT0_JTAG TDO '
UART_TX MAX10_JTAG_TDO MAX10_PRSNTN = 0 -> Max 10 Board Connected.
MAX10_PRSNTn = 1 -> Coin Cell Board Connected.
= PLUG_2X15 =
USE VBUS | 3.3V_REG |3.0V_CONM 3.0V
5.0V 3.3V 3.0 3.3V
5.0V 3.3V o 3.3V
Ty TR USB_VBUS EP5358HUI | 3.3v rEG
| I )
- S | 5.0V 500m A (600mA Max) | S00mA o oy 3.0v 3.0
kWhors &
UzE I o ov o oV MH1 MH2 MH3 MH4
USE WEUS [54)
[ J [ J o [
- 3.0V MH_SPACER MH_SPACER MH_SPACER MH_SPACER
LTC4415 3.0V BLE, USB,
30V CONN (ideal Diode) SEMNSORS,
CLOCKS
et ™ ™ Sl S et et A e o o e o o e s e e e e o Macnica Americas, 380 Stevens Ave #206, Solana Beach, CA 92075
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EFM32 USB
USB SiLabs AN0046 - USB data pair should be routed as diff 90-ohm
SiLabs AN0002 - Hardware Design Considerations

LAYOUT NOTES:
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Rev

USB Data lines should be routed as 90-ohm different ial pai§j - i i i i
3.0V B P/ N CSn D PAUSH BN raiSjlLabs ANOO16 - Oscillator Design Considerations
Match the USB data P/N within +/-10 mils.
Place 15-ohm series resistors near EFM32GG395
UGBA Place VBUS ferrite bead and 0.1uF capactor near USB connector.
o R21 USB VBUS
EBI A1 c2 L10 SPI_MOSI 10.0K D2
EBI A2 C1_| PAO/EBI_ADO9 (2) PDO/UST_TX (1) L1 SPI_MISO L1 BEAD C6_||0.1uF 6 1 USB_D_N
EBI_A3 D2 | PAT/EBI_AD10 (2) PD1/UST_RX(1) "'NT2 SPI_SCLK J1 ¢ | 25V
EBL_A4 D1_| PA2/EBI AD11(2) PD2/UST_CLK (1) "2 SPI_USB_Csn USB Micro-B =
FETAS E3-| PA3/EBI_AD12 (2) PD3/UST_CS (1) (112 1 VBUS - 5 2
EBI_AG E> | PA4/EBI_AD13 (2) PD4 M43 MAX10_JTAG_TCK 2 M USB D N SENSE INT
EBI A7 E1 | PAS/EBI_AD14 (2) PDS/GPIO [M113 MAXT0_JTAG_TMS 3 USB D P = ACCEL INT1 S
L3 | PA6/EBI_AD15 (2) PD6/GPIO [ 13 MAXT0_JTAG_TDI 4 USB_ID R33 DNI 4 3 UsB D_P ACCEL_INT2 X
“wm3 | PA7 PD7/GPIO 43 MAXT0 JTAG TDO 5
SENSE_PULSE SELN3 | PA8 PD8/GPIO [~ag EBI_CS0n 82400152
m4_| PAY/GPIO PDY/EBI_CS0 (2) | "gg ID connectivity: EFM32 RESETh
*—Na| PA10 PD10 Az Host -> Connect to GND = BT RESETD . L&
N5 | PAT1 PD11 g5 Device -> Not Connected - 2
W PA12 PD12 W
el B PDia [ SPLSCLK _ r——
EBI_AO B1 J2 SPI_USB_CSn 7 |
PA15/EBI_ADOS (2) PD15 3.0V _IOVDD  U6B 3.0V_IOVDD SPI_MOSI >
EBI_A16 F1 G11 POWER SPL_MISO
EBI A17 F2 | PBO/EBI_A16 (2) PEO 5157 EBI_A8 3.0V H11 cé
EBTATS 5| PB1EBI_A17 (2) PE1/EBI_A08 (2) 13 VDD_DREG IOVDD_0 (&g EFM BLE INT
FLASH SPI MOST_G1 | PB2EBIA18 (2) PE2 F&73¢ LED XX |g D1 R22 39.00 —|— IOVDD_1 =53 EFM32_INT >
FLASH_SPI_MISO G2 | PB3/US2_TX (1) PES/GPIO "¢ Esr AT 4 GReeNTED USB_VREGO IOVDD_2 1777 MAX10_12C SCL__%
PB4/US2_RX (1) PE4/EBI_A11 (2) IOVDD_3
FLASH SPI CLK __ H1 D11 EBI AT2 A12 K3 MAX10_12C_SDA_ %
3.0V FLASH SPIGSn—Hz | PB5/US2_CLK (1) PES/EBI_A12 (2) [ET7 =B ATS USE*VEUS USB_VREGO IOVDD 4 {4
U10 — V| PB6/US2_CS (1) PEG/EBI_A13 (2) [E17 EBI AT A11 IOVDD_5 [
3 ) LEXTAL N X—N7-| PB7ILFXTAL_P PE7/EBI_A14 (2) | g7 EBTDATAG USB_VREGI IOVDD_6 DBG SWOLK
VDD CLK_OUT — PBS8/LFXO_N PES/EBI_ADOO (2) —
[ A% EBI_DATAT c17  |cia B12 DBG_SWDIO S
4 1 o | PBY PES/EBI_ADO1 (2) "¢3 EBI_DATA2 — USB_VBUS J13 DBG_SWO g %
[ |GND GND ™71  wMAX10_l2C_SDA "~ N6 | PB10 PE10/EBI_ADO2 (2) g3 EBI_DATA3 1uF  |47uF  3.0V_AVDD DECOUPLE ™ ¢39 - L
=  32.768KHz =  TMAXI0 12C_SCL__N7_| PB11/12C1_SDA (1) PET1/EBI_ADO3 (2) "A3 EBI_DATA4 16V l25v T cs
AEXTAL P Ng | PB12/12C1_SCL (1) PE12/EBI_AD04 (2) g5 EBI_DATAS N11 VSS Ic8 1uF UARTQ_TX -
HEXTAL N N10 | PB13/HFXO_P PE13/EBI_ADO5 (2) 45 EBI_DATAG = M0 | AVDD_0 VSS ITH3 16V UARTO RX
D3 | PB14/HFXO_N PE14/EBI_ADO6 (2) A7 B DATAY - M9 | AVDD_t VSS 3 _— >
v —|—: <—= pB15 PE15/EBI_ADO7 (2) — AVDD_2 VSS g7 —
N I2C_STATUS K1 c10 DBG_SWCLK  Would like to go to a dedicated M11 VSS 713
1 3 12C SEL K2 PCO/GPIO PFO/DBGisWCLK (0) B10 DBG SWDIO debug header, but there is no M8 AV8870 VSS L5
0—| I—" MAXT0 PRSNTHn L1 | PC1/GPIO PF1/DBG_SWDIO (0) A0 DBG SWO space. Header on coin cell board. N8 AVSS_1 VSS 16
c34 cos SENSEINT 2| PC2/GPIO PF2/DBG_SWO (0) [gg = AVSS_2 VSS USB 12C SOL
- N| 48MHz —="" “ACCEL INTT M2 | PC3/GPIO PF3 A9 " EBI WEn USB_12C_SDA 2
16pF  — 16pF ACCEL_INTZ N2_| PC4/GPIO PF4/EBI WEn (2) &g EBI_REn = EFM32GG395 = <
50V 50V USB _12C SDA J12_| PCS/GPIO PFS/EBI_REN (2) ~gg UARTO_RX I2C SEL
— —  TUSB I2C SCL H13 | PC6/12C0_SDA (2) PF6/U0_TX(0) ~a7 UARTO_TX [2C_STATUS >§
- - EBTATS F15 | PC7/12C0_SCL (2) PF7/U0_RX (0) g7 3.0V 3.0V 10VDD 2
12C support for EBI_AD F13 | PC8/EBI_A15(2) PF8 [mE7—< - MAX10 JTAG TCK
10Kbit/sec - IMbit/sec. EBI A10 E12 | PCY/EBI_A09 (2) PF9 513 USB TERM D N R8 15.00 USB_D N 2 N R34 1 MAX10 JTAG TMS
E13 | PC10/EBI_A10 (2) PF10/USB_DM x93~ USB TERM D P R6 15.00 USB D P </ 3.0V_AVDD MAX10 JTAG TDI
EFM BLE INT D12 | PC!1 PF11/USB_DP 7577 BT RESETn BEAD
EFM32_INT D13 | PC12/GPIO PF12/GPIO R39 1 MAX10_PRSNTn
Cio Egﬁ/eplo 3.0V
x—> “C13 P15 RESETH M7 EFM32 RESETn R40 10.0K T w:»
S2 3.0v_IovDD Place near EFM32GG395 IOVDDx and VDD_DREG pins.
EFM32GG395 1 O—':'—C 2 -
3.0V
PB-SPST-NO — c18 |c24 |c23 |c22 |cer |c2s |c19 |c29 |c21
c12 | [0.1uF U2 —
25V D6 10uF  [0.1uF |0.1uF [0.1uF |0.1uF |0.1uF |0.1uF |0.1uF |0.1uF
c11 | [0.1uF E1 | VCC 25V 25V
- 25V vee 3.0V
— EBI AO A1 B6 EBI_DATAO =
EBLAT Az | A0 100 "G5 EBI_DATA1 cs  ||O1uF
EBI_A2 B2 | 1 17 |78 EBI_DATA2 | [25v 3.0V AVDD Place near EFM32GG395 AVDDX pins.
EBI A3 Ad G6 EBI DATA3 =
EBI A4 B4 | A3 103 B3 EBI_DATA4
EBI A5 Ca ﬁ“ 104 "7 EBI_DATA5 U9 i c33 |c3t1 |c3s |cae
EBI A6 A5 | AS 105 77 EBI DATAG 3.0V FLASH SPI MOSI 5 5 2 FLASH_SPI_MISO ==
EBI A7 B5 | A6 106 &1 EBI_DATA7 T bQo o bt 10uF [10nF [10nF [10nF
EBI A8 a6 | A7 107 R20 100K FLASH SPI CSn 1 > 25V |25V [25v |25V
EBI_ A9 H1 | A8 R18 10.0K ___FLASH Wn 3 CS# ¢ ¢ i
EBLA10 H2 | A9 R14 10.0K___FLASH_HOLDn 7| W#VPP =
EBI_ATT H3_| 410 HOLD#
EBL_ATZ R4 | Al FLASH_SPI_CLK 6 4
EBTATS e A12 CLK vss [
EBI A4 He | A13 M25PX16_S08 =
EBI A15 G5 | Al4
EBI AT6 G4 | A15
EBI A7 F4 ﬁ]? oy A3
3.0V EBI_A18 F3 | 8 NG2 c3 ¢ Macnica Americas, 380 Stevens Ave #206, Solana Beach, CA 92075
T .. Copyright (c) 2014, Macnica Americas. All Rights Reserved.
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3.0V Internal 10K pull-down on UART_RX
When sampled on RESET only:
Pl HCI UART RX = High (Programming mode)
R26 DNI SP1_CS HCI UART RX = Low (Application mode)
3.0V
U5A "|'
UARTO_RX
R32 DNI x—;g RESERVED UART_RX ]S UARTO-TX R17 DN
Y1 *—=— NC UART_TX -
BT_XTALO32K 1, 1.3 BT_XTALI32K 44
cis 1L ci6 BT XTALO32K 23 | P11 (XTALI32K) 28 BLE_INT 3.0V
P— DNI — P12 (XTALO32K) PO ™55 BLE EEPROM WP  R10 100K |
DNI DNI E; 31 EFM BLE INT
50V 50V SPI_CS 42 30
= ~— 3.0v SPLMOSI 1| P26/PWMO P3 735 12C_STATUS R4 10.0K
T 70 | P27/PWM1 P4 m33—SPI_USB Con Default LOWY6r
39 | P14/PWM2 (P38) P8 ™21 MAX10_PRSNTn USB 12C control. —
X—=— P13/PWM3 (P28/PWM2 P15 = -
3.0V ( ) 37 __SPI SCIK
P24 736 SPI_MISO
R13 47K BT I2C_SCL 21 | oo Egg 35 SENSE_INT
BT I2C_SDA ACCEL_INT2
R15 47K —12C_ 22 20a b3 |34 _
S1 3.0V
— BT _RESET
2 551 | n 27 RESET N TMC k28_TMC R9 DNI T
—  PB-SPST-NO 3.0V BCM20737S
R1 100K T
SPIFFY1 MASTER (ONLY) SPIFFY2 MASTER
CS =P33 CS0 = P26 (SPI_CS to accelerometer)
SCLK = SCL CS1 =P8 (SPI_USB_CSn to USB/uController)
3.0V MOSI = SDA SCLK = P24
P2 - MISO = P32 MOS| = P27
MISO = P25
1 SPIFFY2 SLAVE
SCLK = P24
DNI MOSI = P27
MISO = P25
TP1

3.0V
usB
3 vBAT
c13 21 onD GND [
GND  GND
. 5 17
v =1 GND  GND [3p
== >{GND  GND |53
- £1GND  GND |5
o1 GND  GND |55
77/ GND  GND [z
75{GND  GND |73
51GND  GND | %5
4] GND  GND | %5
GND  GND
BCM20737S

MACNICA

BT _RESETn D> 3
BT 12C SCL |—> 5
BT 12C_SDA ( > 5
12C_STATUS C>> 3
SPI_SCLK ]

SPI CS 52—)’3’5
SPI USB CSn I—%; 235
SPI_MOSI 3
SPI_MISO < >>| ggg
UARTO_RX <

UARTO TX >> gg
EFM_BLE_INT 3
BLE_INT >§E| 2
MAX10_PRSNTn <:| 23
SENSE_INT 35
ACCEL_INT2 >§3 235

Macnica Americas, 380 Stevens Ave #206, Solana Beach, CA 92075
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3.0V
SW1
3.0V C9 | |10nF 10 12C_SCL 2
|25V * vee 1 USB_I2C_SCL 12C_SDA >S 2
= 12C_SCL 9|, o~ B0 3.0V
T2C SEL g |1A—" 2 BT I2C_SCL SENSE INT -
10.0K 18 ot ’_;ES 3 USB_12C_SDA D>
R16 12C_SDA 6 A
T2C_SEL 7 ggizm 4 BT_I2C_SDA
5 i R7 R5
5 Hum di ty/ Tenp Sensor SN
GND 3.0V
FSA2267A_DPDT = U1 c s
5 6 12C_SCL BT 12C_SCL
VDD SCL [ T2C_SDA BT_I2C_SDA >S .
4
ISC_SEL = 0 -> Connect A to BO (USB [2C) c2 3 SDA
ISC_SEL = 1 -> Connect A to B1 (BT 12C) a4 Bmgg | 2C ADDR._ 0x40 USB_I2C_SCL 3
oduF . T IpAD NG GND 2__|_I2C Clock @ 400kHz (Maximum) UsE G SbA S 2 3
= Si7020 =
I2C_SEL
LAYOUT NOTE: SO B
DNC should be left floating or tied to VDD. (Solder to pads on PCB.)
PAD_NC should be electrically floating. (Solder to pads on PCB.) SENSE PULSE SEL¢—] 3
Proxi mty/ UV/ Anb Li ght Sensor
3.0V
3.0V 3.0V
[ U7 - ORINGT
c25 3 SiTiax 9 SENSE_LED1 D6 R31 30.0
VDD LED1 g SENSE _LED2 _R36 DNI ¢ SFH 4056
0.1uF 12C_SCL 2 VDDILEDZ I~ SENSE LED3 R37 47K 3.0V SW2 1l c20 ||33uF O-RING
25V T T2C SDA 17 SCL  VDD/LED3 c10 |[1onF [ 2 10V Populate o-ring when
= SDA 4 SENSE_INT _ R35 10.0K [[25v °© vee 4 SENSE_LED2_GESTURE \\K D5 SENSE LED3 is installed
31 bNet INT = SENSELED2_ 3| A B0 b = 3 _
| 2C ADDR: 0x60 10 | DNGo anp F& SENSE_PULSE_SEL| ! o—pi L8 SENSE_LED2_PULSE \\K géo —
Si1147 = 5 _
LED2 is only available in part numbers Si1142 & Sil 143 or Si1146 & Si1147. GND 1 SENSE LED3 g 03
LED3 is only available in part number Si1143 or Sil 147. FSA5157_DPDT = R Ra'nR;;E'ggr%tTong
Tie to LED2/3 to VDD when populated with Si1141 or Sil145. SENSE_PULSE_SEL = 0 -> Connect A to BO (GESTURE) http://www.silabs.com/support/pages/ir-range-estima tor.aspx
SENSE_PULSE_SEL = 1 -> Connect A to B1 (PULSE/OXIME TRY) et Estima
pr— ensor Current estimator
= http://www.silabs.com/support/Pages/sensor-current- estimator.aspx
Si1147 Default - SENSE_PULSE_SEL =0
Gesture functionality - 2 IR LEDs (SFH 4056-NQ) spa ced as far away as possible. (D4 and
D5) -
v 3.QV_ACCEL HRM functionality - 1 IR LED (IR11-21C/TR8) (D6) pl aced as close as possible. (D3)
30V CONN 33V REG . —|_ R29 DNI _ _
] Si1147 Optional Control - SENSE_PULSE_SEL =1
F 3- Axi s Accel er onet er Pulse/Ox - 1 0805 RED LED (new LED, doesn't exist o n Rev A) and 1 IrLED placed as close
as possible to each other and to the sensor.
<8 us
14 3 SPI_SCLK
RB861Y 4 1 VS  RESERVED3 2,34
J£4 j£7 1| VDDIO RESERVEDS ?o gg: 828 = gg 4
SPI SCLK 4 RESERVED10 n 2,34
0.1uF  |01uF ACCEL SPLCS g | SCLK 2 SPI_MOSI
SaT— cs NC2 < ] 234
25V |25V gg:_m%% (; v Neje [18 SPI_MISO > 234
— = MISO 12
- ACCEL_INT1 11 GND =3 ACCEL_INT1
ACCELNTZ 97| INT! GND 5 ACCELINZ — —= 34,
3.0V ACCEL INT2 GND 1 "~
ADXL362 =
R30 10.0K _ACCEL_SPI_CS
LAYOUT NOTE:
SPI USB CSn  R12 DNI SPI CS SPI_CS R11 0 ACCEL_SPI_CS 1. Capacitor placement
- Place 0.1uF near pin 14
By default the BLE masters the ADI Remove 0-ohm resistor to allow a - Place 0.1uF near pin 1 Macnica Americas, 380 Stevens Ave #206, Solana Beach, CA 92075
SPI. Populate 0-ohm resistor to device other than the accelerometer & _Copyright (c) 2014, Macnica Americas. All Rights Reserved.
allow the uController to master the to be the slave on the SPI chain. Title .
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