


Power Supply Notes Test Points + Fiducials
Section to add version notes or any other general
Power U_5V_Buck_Boost_Converter Power U_12V_Boost_Coneverter information Testpad 12V_MODE_PIN13 A12V MODE PIN13is
U_BatteryCharger Power Vsystem SB 5V_Buck_Boost_Converter.SchDoc Power Vsystem Sz 12V_Boost_Coneverter.SchDoc Power MOIZ_)Epin from 12V
5.281 VUSB Power  BatteryCharger.SchDoc Vsystem 7 Vin 7 Vin 12v Boost Converter
Vout_charger [__| o1 5v [} 12v [ Téestpad 3V3 EB PINA
( )ﬁj Vin (fs—_J 12V_MODE PIN13 3V3_FB_PIN4isFB
oD ,J(f\fvff o5 TP6 12VEMODELRINTS TP7 - pin from 3.3V Buck
Testpad GND Testpad GND Testpad Converter
L © Opuetver Ve L= Ve L= Ve Add your power
l Q VBAT = =
| % VBAT GND GND ~ .
® GND 12V MODE PIN13. We h h
1 o Y- Ceptfordebuging architecture here!
Testpad TP GND purpose if required.
GND
A
3V3 FB PIN4. We kept 1 o
A A
‘ When 5V barrel is connected this LED will | for debuging purpose if Barrel Connector, we are powering the Don t forget.
=V Barrel DI required. Moter and pump it uses higher current. . . . .
R1 LSM0805472V ;’th:‘sjlb;\trgetlhceﬁnecterwnlprowdedlrect OR Jumpers In Serles Wlth
10k - Power U_3V3_Buck_Converter ) .
1% — Vsystem 3V3_Buck_Converter.SchDoc Power Power I
b 20,,\1‘AGND &:I Vi 3v3 5V _Bl_arrel q) 2 yOUI’ pOWE‘I’ INes
1 -
R [ h h hol
. {7 3V3_FB_PIN4 P2 3 lX { roug ole test p0|nt
NOTE: SUELIA AN TP10 _I_#L/\
B2B-PH-SM4-TBT(LF)(SN) is a vertical battery connector. ] GND Testpad = PJ-002A p p
If you would prefer aright-angle battery connector, use: —L—_ VSYS GﬁD er Ower net
S2B-PH-SM4-TB to the left. o
Only use one, delete the other. ENE AWe use PSC15R-050 5V ‘ Off Board Sensors
external wall mount adapter.
U_Off_Board_Sensor
5V Off_Board_Sensor_Connector.SchDoc
3Vv3 ] sv
T 13Vv3
RS485 NPK P
RS485 NPK_N 8 8
12v
T—:l 12_V_NPK
M troll SD Card Memory )
ICI’OCOH rO el’ U_Memory __] DigitalOut
- 3Vv3 Memory.SchDoc ADC -
—_— ADC_OUT
USB C Connector + FTDI Chi -
3Vv3 V3 ?;_\I/_?‘:_MCU.SchDoc ] VIN_MEMORY gg; S scL
04 ] MCU_VCC R2 0 == > SDA
& R3 FLASH_MEM_COPI R MEMORY_SPI_COPI
47k LRs FLASH_MEM_CIPO <} R6 ) A\ MEMORY_SPI_CIPO _l__:l GND
q o 3 FLASH MEM_CLK A t > MEMORY_SPI_CLK —
‘%‘0 R SElialT oo SCL 1% 347k scL FLASH_MEM_CS > MEMORY_SPI_CS =
Serial ToUSB.SchDoc SDA 1% SDA GND
A4/B9 2, . .
VBUS | These jumpers are in place for 1 ] GND
I vBUs |-BAA9 1 VBUS Testpad ADC — ADC two reasons: L
1. SPI lines have relatively N &
DP1 g USB P o~ CLI_RX {} 4 mgﬁ $§1) ULJI'\E;TCCLLII > UART_RX_CLI fast transmission speeds, ED Note:
DP2 ~ET D+ CLIL_TX OTest 0 TXRXCross Here UART_TX_CLI which could have signal This is the SD Card, which we will use for our
DN2 A USBEN L= P reflections. Series terminating project. PLEASE DO NOT ERASE! Connect
DN1 D- TP12 resistors on the *source* side a3V3rail to this SD Card.
TxI can help reduce reflections.
SBU1 <§%< 2. Can be used for debugging The SD CARD needs 100 mA (worst case,
SBU2 ——( most common is 30mA).
A5 VUsSB
cC1
I G B | 5V0_FTDI [ | I %@ FAN_PWM I 2C
—amp WM™ Pump_PWM SGﬂSOI’S
Al/B12 SR7 SR8 Servo_PWM C ua Or‘S
GND —pT/ATs ] 351k 351k R S 485 B ] Servo_PWM
SEEB S1 1% 1% (] Buzzer PWM U_Air_Filter_Temp_Humidity
SHLD S2 U_RS485 P13 PIR S PR 3v3 Air_filter_Temp_and_Humidity.SchDoc U_Off_Board_Actuator
SHLD S3 12v RS485.SchDoc Q ] 3v3 5V_Barrel Off_Board_Actuator.SchDoc
SHLD |34 ] GND Y RX-1 <] RASNEK ng“)tgad T RX- el o "] 5V_Barrel
= RS485 NPK P == 25 TX_NPK Tx Rx Cross Here e oA = SCL
GND & TP14 Testpad K> SDA Pump PWM L]V
Fump PWM |
USBAII0-GF-A RS485 NPK N =C= RIS RTS_Control_GPIO RS R NS Servo PWM = Fump_PWM
B Tx _I__:I GND m; Servo_PWM
_I_—:I GND — WD BUZZGLPWM
I : oD GND ———————1 > FAN_PWM
NOTE: GND
The FTDI Chip is an useful chip that allows us to convert USART messages
into USB signals. It allows us to connect the MCU directly to the USB port of a _I_—:I GND
computer and use the serial terminal (it is the similar to the bridge used on the = — _I_—:I GND
SAMW?25 Xplained Board).The FTDI device also contains protection circuitry RS485 moldule interfaces with NPK sensors, which GND —
for the USB. uses the RS45 communication protocal using RX GND
TX, this module takes that signal module from the
PK and converts it to UART signal for r
Note: Only the required pins are exposed for the
MCU. Remember to add the ports for the pins you
need to be exposed!
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MEMORY_SPI_COPI

MEM_SPI_COPI

MEMORY_SPI_CIPO Q—MEM SLIRCIRO
MEMORY_SPI_CLK MEM_SPI_CLK
MEMORY_SPI_CS MEMBESEIRGS
Power
3v3 sD
VIN_MEMORY
GND
GND
DN1
9 8
= »—=— DAT20ut DAT2In ——
— 10 DAT3OU DAT3In —f
= CMD Out CMD In
EM_SPI CLK 4
P15 EMASRISEIRO 5| Daoon  cikin 2
u n
O SD_CARD_DETECT 6 DAT 1 0ut )
Testpad 4 DATOIn T
SD_CD Rupl DAT 1In —
x% Rup2
5] Rund EP
3v3_sD| Vdd GND
ECLAMP2410PQTCT
. 693071020811
A
SD Card is wired to be used in SPI mode o =
&e NELLD Place bypass
= = near VDD Pin
CD is a card detect switch. When the SD card The ECLAMP2410 IC provides both transient c1
in inserted, the switch is closed, and the voltage suppression and optional pull up 474F
SD_CARD_DETECT line goes low. When the resistors for the SD card. It must be placed in SOV
SD card is not detected, said line goes high. series with the traces between the SD card 10%
We use the extra DAT1 Channel of the holder and the MCU. —
ESD/Pullup device to provide ESD protection GND
and the pullup required.
& - . . .
Use of card detect is optional, but is provided
if you want to use it.
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uator|

RTS

Top Level[3D] [_RTS A
Top Level[2D], Off_Board_Sensor_Connector[2B] A B
Top Level[2D], Off_Board_Sensor_Connector[2B] B ‘ 759 TXO  Power
Top Level[3C] < TX-0 f P10 RX-1
Top Level[3C] | RX-I @
Top Level[2C], 12V_Boost_Coneverter[1A] 12v }
1A], Off_Board_Sensor_Connector[2A], Serial TOUSB[2A] GND
12V A .
A: Bus input (complementary to B). Data is
c16 received from the RS485 data line A output of
100nE the NPK sensor
50V . .
10% B: Bus input (complementary to A) Data is
— received from the RS485 data line B output of
GND the NPK sensor
12v U4
. L8 lvee Al A
Ask TAand Nic. about how RS485
power the NPK sensor, Or They see the AP0 R B ! B ?228
old Project and See how much volt are 2 | — 1%
they using for the NPK sensor. RE
RTS 3 DE
RX-l 4 D GND 5
THVD1450DR =
GND
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id:

Top Level[2C] [ 5V0_FTDI

CLI_TX
CLI_ RX

VUSB

oard_Actuator[1A], Off_Board_Sensor_Connector[2A], RS485[1B]
GND
VBUS FB1 VUSB
Top Level[1C] [ VBUS TI 0 I TI
C2 MPZ2012S601AT000 C3 C4
0.01UF 4.7UF 100nF
10% 10V 10% U1
=50V —=10% —50V  VCCIO 4 7 TXD ‘
N S S vce TXD ‘
GND FL1 _ GND GND | veee =5 éo RXD
1 6 USB FTDI DATAN == 1] RIS <%
USB DATA N = " RIS =
Top Level[1C] < D- W% USEAETDINDATAND 7] Useom CTS ==+ | smogos412v
2 T A s VCCIO CBUSO | CBUSO R9
1= - + RS 2| RESET Y K
— 2
Top Level[1C] < D+ USE_DATA P 3 | ¥T & 4 3 Veelo s GND S;Z’ 1%
1 USEIEO2WE | 3V30UT GND
= C5 C6 FT234XD-R 1
GND . 100nF 100nF =
0/ )0,
USB Protection e 10% o emtiosfollows Fig 6201 | OO
@ — — Datasheet
To match Fig 6.1 and to - o
comply with USB 1.1, 2.0 CND ez
Spec, DONOT
CONNECTPIN5TO
ANYTHING

Top Level[2C]
| Top Level[2C]
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Top Level[1A]
Top Level[1A]
| Board_Sensor_Connector[2A], RS485[1B], Serial ToOUSB[2A]

Vin ——r
VBAT 1
GND L
GND
A
Please see Table 1 of BQ24075 FOR
current setup. You can change BQ EN1 and
BQ EN 2 if you want! Currently with BQ
EN1=1and BQEN 2 =2, the current
from the USB is limited to 500 mA.
Vin
Vout_charger
C7 U2
ég\':/ 43 IN ouT ié Vout_charger | Top Level[2A] Wiy Vi
—=10% BQBATTS 1| .o U L 3P4
GND TMR 14 4.TuF
Vbat 2 | BaT 50V %
T ) 3| gar ENz 3 BQEN?2 —10% JP5 JP6
ENL 6 BOQ EN 1 GND —
C9 BQ_SYSOFF 15 GND BQ EN 1] BQ EN 2
ATuF SYSOFF — [
s50v _ R10 BQ ILIM 12 [ CE BQ BAT TS
A R11
10% 1.13k 16 BQ _ISET
. ISET X
1% R12,,. 1k 9 | = 113k 1% R13 JP7 JP8
= il 5r 8 i
GND RI2™M Ik IFElee ves [Ep 1%
BQ24075RGTR s = = =
D4 = GND GND GND
Vout_charger GND

LSM0805452V

AiIim =Kilim/Rilim =1610/1130 = 1.42A (if EN2=1, EN1=0)

ISET = KISET/RSET =890/1130 =0.788A
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VSAMW?25
Top Level[3C] [ MCU_VCC 024 3¢
| Board_Sensor_Connector[2A], RS485[1B], Serial TOUSB[2A] S AM D 21
— XIN_32 29
= = PAQ0/XIN32
Ch XOUT 32 30, pag1/x0UT32
Top Level[3C], Off_Board_Actuator[2B] Pump_PWM }Pump PWM_ Control EPT %D PAQO2 WI NClSOO
U3B EP2 34 Eﬁgﬁ WIEN  Testpad TP16 ~ WINC CHIP EN 4] Wik CHIPEN
VSAMW?25 MCU RESET 24 RESETMCU EP3 3 PAOS WI_RST Testpad TP17 WINC RESET 50 RESET WiFi
_ EPC 35 oaoe
21 | vee Top Level[4C] < FLASH_MEM_CS FLASH MEM_CS 37 PAQ7 WI_RX  Testpad TP18 WINC UART RXI 3 WiFi UART RxD
I
C10  VSAMW25 7 | VBAT Top Level[3C], Air_filter_Temp_and_Humidity[LA], Off_Board_Sensor_Connector2C] < SDA SDARIZE 38l paos WITX Testpad TP19 > WING UART TXO 2 | \yirj UART TXD
10uF SCL_I2C 39
10&, H 1 JY, Top Level[3C], Air_filter_Temp_and_Humidity[1A], Off_Board_Sensor_Connector[2C] SCL Servo PWM Control 20 PA09 5
50V c11 0 GND (@) Top Level[3C], Off_Board_Actuator[3B] Servo_PWM FAN PWM 7 PA10 >é§N> WiFi GPIO 1/RTC 32kHz in
— 10pF 7 GND é Top Level[3C], Off_Board_Actuator[3D] FAN_PWM 1 PA11 >é§N> WiFi GPIO 3
o 0, GND >é§"> WiFi GPIO 15/4
CHR ég\/," gg GND c_'% Top Level[4C] [ FLASH_MEM_CIPO Et’jzset' — c%l:t?ol g PA16/SERCOML/PAD[0] >égu> WiFi GPIO 18/6
= 7 GND Top Level[3C], Off_Board_Actuator[1D] Buzzer PWM | LASH MEM COPI 11 PA17 >é<u> WiFi GPIO 16/5
e = GN\D Top Level[4C] < FLASH_MEM_COPI _ras—perrre 51 PALG/SERCOML/PADI2] 9
25— GND Top Level[4C] <_FLASH MEM CLK o= 13 PAL9/SERCOM1/PAD[3] >48<u>9 WiFi SDA
GND Top Level[3C] L TX-0 g ace—=smrine 51 PA20 S8t wiFl scL
= ATSAMW25H18-MR210 Top Level[3C] [_RX-I Dre 5001 NpR 7] PAd a .
GND Top Level[3D] <_RTS_Toggle_NPK }USER ESD T PA22/GCLK_1O[6] These following pins attach to the Internal Connections
EF5 13 PA23 WINC1500, not the SAMD21, and
—Erc 10" PA24/USB/IDM must not be used in the design. WINC1500 | SAMD21
EP6 1
e PA25/USB/DP CIFO PATE
SWCLK 25 We pull some of these pins to SMT CoPl PAL2
PA30/SWCLK test points to help in later debugging.
SWDIO 26 SCK PA13
PA31/SWDIO csn PAL4
PIR_Signal 27 RESET PA27
Top Level[3C] [ _PIR - PB02
ADC_PhotoResistor 28 CHIP_EN PA28
Top Level[3C] | _ADC PB03 IRGN PBO9
USGI’ LE D Top Level[3¢] < UART_TX_CLI _ 1 PBIO/SERCOM4/PAD[Z] WAKE RB08
Top Level[3C] [ _UART_RX_CLI PB11/SERCOM4/PADI3] ATSAMW25H18-MR210
VSAMW?25 LSM0805452V EP7 22| pgoo
R15 N USER LED USER_BUTTON 23 PB23/EXTINT[]
Al g ATSAMW25H18-MR210 35
1% D5 EpLl [
EP2 2 o
b EP3 3 ' o
D P EP4 4
U B VSAMW?25 € Ugger Ort ﬂz
EP6 6
SEr Utton VSAMW25 36 EFr7 | g
T e SWDIO
3 ® 0o 4 SWCLK MHDR 1X7
> oo«
9 | OO ?o“ MCU_RESET a
@ 0 Unused MCU pins wih standard 0.1"
= ARM Cortex Debug header to pull out etra pin.
GND
VSAMW?25 XIN_32
XOUT 32
Reset Button o ez Crystal
R18 ’_| I:I |
A
1SW2 3 R19 1&5( 32.768KHz Calculation of crystal load capacitors:
5 1 1 100 I S IGUNRESET : Cext = 2x ( Cerystal - Cpara - Cpch )
- PTS8108IK250SMTRLFS iltg _ SCoe o oSl anR(fomicystaldatashieet) Tile: MCU.SchDoc P
50V 50V 50V Cpara = 3.15pF (from MCU datasheet) enn
— Cpcb = 0.5pF (estimate) Desc: Mcu . .
i 1 10% —IL & L 5% Englneerlng
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~_Connector[2C]
Connector[2C]
Connector[2A]
SB[2A]

Power
@ +3V3in
JP11 T
_L_
GND

J7
—=+3V3in 1 | m GND

—® 3.3V
—® SDA
O SCL

QWIIC Connector, Vertical

A
12C Test Pin QWIIC for testing Purpouses.

Humidity and Temperature Sensor

Testpad TP20

SCL JP12 Q 2

SDA %«>

JP13

Testpad TP21

Us
SCL VDD ¢
©SDA
VSS

SHT41-AD1F-R2

A
+3V3in Humidity and Temperature Sensorqsing
3 12C. It uses zero Ohm resistor amd jumper
to reduce load. (SHT41-AD1B-R3)
C17
4 100nF
50V
— 10%
GND

Air Quality Sensor

+3V3in
sR21
4.7 a . .
506 Air Quality Sensor using I12C. It has
zero Ohm resistor and jumper to
—L 18 reduce load. (SGP40-D-R4)
100nF
50V
10% Us Testpad TP22 P14
+3V3in 1 VDD scL g gg;
SDA
—1_ ) VDDH JP15
GND e 7 Testpad TP23
41 A vss |2
SGP40-D-R4
_L_
GND
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o 5V

Top Level[6B], 5V_Buck_Boost_Converter[1A], Off_Board_Actuator[1A]
[1A], Memory[1B], Off_Board_Actuator[1A], RS485[1B], Serial TOUSB[2A]
GND
3Vv3
Top Level[6B], 3V3_Buck_Converter[1A], Air_filter_Temp_and_Humidity[1A] 3V3
12 V_NPK

Top Level[6B] | 12 V_NPK

NPK Sensor Connector

‘ASOiINPKSensorConnector(SENOGOS) |

Photoresistor Connector

A
Photoresistor ADC, Mounted outside
(PDV-P8103)

Top Level[6B]

12_V_NPK 19
— O
Top Level[6B], RS485[1A] 3T @
Top Level[6B], RS485[1A] < B > 1 ®
o

= 5-104363-3

Moisture Sensor Connector

A
12C Capacitive Moisture Sensor (Adafruit: 4026)

Top Level[6C], Air_filter_Temp_and_Humidity[1A], MCU[2A] SDA

Q oND T 3T gy,

Top Level[6C], Air_filter_Temp_and_Humidity[1A], MCU[2A] [ SCL

JP17
Testpad TP25

5V 310
a 1
L R23 i
Testpad TP24 =" 3V3 | 4 1 g onp 2@ Top Level[68] < DigitalOut 94— Zle
16 3 = K% ile
2 = R24
TD_(: 286 =g 1k = 5-104363-2
1% GND

Stemma Connector, Vertical

GND
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Hum

Top Level[38] [ 3V3_FB_PIN4

dity[1A], Off_Board_Sensor_Connector[2A]
| Converter[1A], 12V_Boost_Coneverter[1A]
ctor[2A], RS485[1B], Serial ToOUSB[2A]

3Vv3

FB q) +3V3
JP18 T

Vin

Power

o

GND

JP19

A3.3 V Buck Converter (TPS62082DSGR)
VIN: 3.4V t05.25V
OUT: 3.3V upto817mA

V_in U7
8 6 Rz}
- e 9% {78k
1 5
c19 EN  VOS
10pF 3 +3V3
MODE L1
10% o | 1 A2 T
50V LQM2HPN1ROMGOL TuH
2 ——C20
GND
T EP ] 1 B k4 FB gg\L/JF
TPS62082DSGR 20%
_L_
GND
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A

r[1A]
r2A]

, Off_Board_Sensor_Connector[2A]
, RS485[1B], Serial TOUSB[2A]

Power

0 5V_Barrel
Top Level[6C] | 5V_Barrel

Power
0 5V
GND

Water Pump Controller and Connector

A
‘ Water Pump Contoller and connector (Adafruit: 3910)

Servo Motor and Controller

A
‘ Servo Motor And Controller (Adafruit:

1%

154) |
5V_Barrel
5V_Barrel
+I C21
S _L+ c22 100pF J12
25V L[
o ;gs/ulz 113 20% 2 Py
STPS360AFY » o 21 - = ile
L I3l J ® GND 5-104363-2
= 5-104363-1
ENE R26 Top Level[6D], MCU[2B] [ Servo_ PWM
Top Level[6D], MCU[2A] | Pump_PWM
1k NVMFS5C423NLAFT1G
1%
‘ABuzzer_PWM (SMT-1427-S-5V-HT-R) AFAN and Connector(Adafruit: 3368), Allow thw air to flow for ‘
more accurate results.
5V
T 5V_Barrel
SR27
i - N A co3
Q2 1% o~ SPKI 100uF 114
¥ = BMT-1427-S-5V-HT-R Q3 25V
STPS360AFY 1
- Ll P20 el I~
oD P20 5 . ol °
R28 Testpad [©] = 5-104363-1
Top Level[6D], MCU[2B] [ Buzzer PWM * o GND
1k NVMFS5C423NLAFT1G - o
1% Top Level[6D], MCU[2B] [ FAN_PWM M NVMFSSC423NLAFTIG
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