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Values from datasheet reference designs: BQ24650 SLUSA75B, TPS63900 SLVSET3D. First design: review by an EE before fabrication.
Every pin connected by net label; unused pins carry no-connect flags.

PWR_FLAG

C14
100nF

F2
2A hold

REFP0
9

AIN0/REFP1
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AIN3/REFN1
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V

D
D

13
D

G
N

D
4

A
V
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S
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SCLK
1

DIN
16

DOUT/~{DRDY}
15

~{CS}
2

~{DRDY}
14

CLK
3

U7

ADS1220IPWR

C19
100nF

VBUS
1

USB-
2

USB+
3

P0.13/I2C_SDA
4

P0.14/I2C_SCL
5

P0.15/UART2_RX
6

P0.16/UART2_TX
7

P0.17/UART2_DE
8

P0.19/UART1_RX
9

P0.20/UART1_TX
10

P0.21/UART1_DE
11

P0.10/NFC2
12

P0.09/NFC1
13

GND
14

RF_BT
15

GND
16

NRF_RESET
17

SWDCLK
18

SWDIO
19

VBAT_SX
20

VBAT_IO_SX
21

GND
22

P0.24/I2C_SDA_2
23

P0.25/I2C_SCL_2
24

P1.01/SW1
25

P1.02/SW2
26

P1.03/LED1
27

P1.04/LED2
28

P0.03/QSPI_CLK
29

P0.02/QSPI_DIO3
30

P0.28/QSPI_DIO2
31

P0.29/QSPI_DIO1
32

P0.30/QSPI_DIO0
33

P0.26/QSPI_CS
34

GND
35

GND
36

RF_LoRa
37

GND
38

P0.31/AIN7
39

P0.05/AIN3
40

P0.04/AIN2
41

GND
42

VDD_NRF
43

VBAT_NRF
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U4

RAK4630 (IPEX)
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J12

RAIN GAUGE - open sky

C20
10nF

PWR_FLAG
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PWR_FLAG

PWR_FLAG

C21
10nF

R28
100k
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J11

RAIN GAUGE - throughfall

R27
100k

C13
10uF

PWR_FLAG

R26
4.7k
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J10

SOIL TEMPERATURE (DS18B20)

1
2

J2

LiFePO4 18650 holder

R10
100k

F1
1A hold
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J9

MICROPHONE (SPH0645)

R5
71.5k 1%
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J8

I2C SENSOR BUS (SHT45, OPT3001 x2, MLX90614 x2)

1
2
3
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J4

SAP-FLOW PROBE (heater, 2 thermistors)
R7
5.11k 1%
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J6

SOIL 15 cm (TEROS 10)

R6
100k 1% 1

2
3

J7

SOIL 40 cm (TEROS 10)

L1
22uH 1A

R2
330k 1%

R3
100k 1%
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U1

BQ24650RVAR

R11
36.5k 1%
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16.2k 1%
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LX1
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CFG1
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TPS63900DSKR

R16
1M 1%

C9
10uF

R1
10R

D1

SS14

L2
2.2uH 1A

1
2

J1

SOLAR 6V 2W C1
10uF 25V

R14
1M

C5
100nF

D2

BAT54J

C11
1uF

R25
100k

VIN
1
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U3

TPS22917DBVR

R24
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P
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SDA
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SCL
6

U5

ATECC608B-MAHDA

R15
1k

D3

green
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U6

ADS1220IPWR

C15
100nF

C7
100nF

C8
10uF

C18
100nF

R20
4.7k

R17
1M 1%

C6
100nF

R21
4.7k

R19
470k 1%

R4
0.1R 1%

R18
2.2M 1%

R23
10k 0.1% 10ppm

R22
10k 0.1% 10ppm

C16
100nF

1
2
3

J5

DENDROMETER

TH1
103AT-2

R9
100k

R8
30.1k 1%
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5
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J3

SWD Tag-Connect TC2030
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VBAT_SENSE
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3V3
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GND
VSOLAR_SENSE
ADC2_DRDY
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GND

GND
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GND
ADC1_CS
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SPI_MOSI
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HEAT_EN
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A. SOLAR MPPT CHARGER - BQ24650, LiFePO4 3.6 V, 0.4 A, charge only 0..45 C

C. MCU + LoRa - RAK4630 (nRF52840 + SX1262), SWD, voltage sense

B. POWER - TPS63900 buck-boost 3.3 V (75 nA idle); TPS22917 sensor rail switch

F. HEAT PULSE - about 4 W x 5 s = 20 J per pulse, straight from the cell

E. PRECISION ADCs - ADS1220 x2, ratiometric to the sensor rail

D. SIGNING - ATECC608B (device key generated on chip, never leaves it) G. PROBE CONNECTORS - every sensor plugs in; all sensors on the switched rail

R22
10k 0.1% 10ppm

R23
10k 0.1% 10ppm

J10

SOIL TEMPERATURE (DS18B20)

1
2
3

R26
4.7k

D2

BAT54J

C2
1uF

C4
1uF

C3
1uF

R11
36.5k 1%

R12
0R

J2

LiFePO4 18650 holder

1
2

R10
100k

R5
71.5k 1%

R7
5.11k 1%

R8
30.1k 1%

TH1
103AT-2

C7
100nF

C8
10uF

C6
100nF

R15
1k

D3

green

R19
470k 1%

C16
100nF

R17
1M 1%

C15
100nF
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