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ENGINEERING CANDIDATE - NO FABRICATION RELEASE. Power/RF/DFM review, BOM freeze and physical EVT remain open.
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C3

100nF 16V X7R R6

100k 0.1%

R5

100R 1%

R4

100k 1%

VBAT_RAW
1

GND
2

J1

3.6V PRIMARY PACK

IN
1

GND
2

ON
3

NC
4

QOD
5

OUT
6

U5

TPS22919DCKR

TP
1

TP1

BAT_PROT

C9

100nF 16V X7R

TP
1

TP3

GND

IN
1

OUT
2

F1

500mA >=16V FAST FUSE

TP
1

TP2

+3V3

POWER
1

#FLG2

PWR_FLAG

POWER
1

#FLG1

PWR_FLAG

R8

10k 1%

G
1

S
2

D
3

Q1

AO3401A

C10

100nF 16V X7R

C5

100nF 16V X7R

R1

470k 0.1%

C8

22uF 16V X7R

C7

22uF 16V X7R

C6

22uF 16V X7R

R7

100k 0.1%

L1
1

L2
2

L1

1.5uH >=4A Isat

C1

10uF 16V X7R

C2

10uF 16V X7R

R2

150k 0.1%

PS_SYNC
1

PG
2

VAUX
3

GND
4

FB
5

FB2
6

VOUT
7

VOUT
8

L2
9

PGND
10

L1
11

VIN
12

VIN
13

EN
14

VSEL
15

U1

TPS63070RNMR

R3

100k 1%

C4

100uF 6.3V X5R

+3V3

+3V3

GND +3V3

GND

GND

BAT_MEAS

BAT_PROT

BB_CTRL_HI

PG_3V3

AUX

GND

BAT_ADC

VBAT_RAW

BAT_QOD

BB_L2

BAT_MEAS

GND

BB_L1

+3V3

BAT_MEAS_EN

PG_3V3

GND

BAT_PROT

VBAT_FUSED

BAT_MEAS

BAT_QOD

FB

VBAT_RAW

GNDBAT_ADC

BAT_PROT

BAT_MEAS_EN

BAT_PROT

BAT_PROT

BAT_PROT

BB_CTRL_HI

GND

GND

BAT_PROT

BB_L1

VBAT_FUSED

BB_L2

+3V3

GND

GND

GND

FB

BAT_PROT

GND

BAT_PROT

+3V3

BB_CTRL_HI

+3V3

+3V3 GND

GND

GND

BAT_PROT

AUX

GND

GND

GND

+3V3

BAT_PROT

GND GND

FB

BAT_ADC

Sleep budget / real battery chemistry / passivation / pulse reservoir / cold-start and end-of-life voltage are NOT validated.

TPS63070 cold-start: either VIN or VOUT must be >=3.0V. A 2.0V VIN headline is NOT a guaranteed empty-output cold-start.

Battery MCU divider: enable, wait >=50ms (100k ||100k x100nF =5ms), sample with ADC calibration, then switch off.
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GND
1

DBG_TX
2

DBG_RX
3

J3

DEBUG UART

R12

1k 1%

+3V3
1

SWDIO
2

GND
3

SWCLK
4

GND
5

SWO
6

NC
7

NC
8

GND
9

NRST
10

J2

SWD 2x5

C30

12pF 50V C0G

C29

12pF 50V C0G

X1
1

X2
2

Y1

32.768kHz CL9pF

R11

10k 1%

C28

100nF 16V X7R

R10

10k 1%

C27

100nF 16V X7R

C26

1uF 16V X7R

C24

10uF 16V X7R

C23

100nF 16V X7R

C22

100nF 16V X7R

C21

100nF 16V X7R

C20

100nF 16V X7R

D1

GREEN LED

VBAT
1

PC13
2

PC14
3

PC15
4

PH0
5

PH1
6

NRST
7

PC0
8

PC1
9

PC2
10

PC3
11

VSSA
12

VDDA
13

PA0
14

PA1
15

PA2
16

PA3
17

VSS
18

VDD
19

PA4
20

PA5
21

PA6
22

PA7
23

PC4
24

PC5
25

PB0
26

PB1
27

PB2
28

PB10
29

VCAP
30

VSS
31

VDD
32

PB12
33

PB13
34

PB14
35

PB15
36

PC6
37

PC7
38

PC8
39

PC9
40

PA8
41

PA9
42

PA10
43

PA11
44

PA12
45

PA13
46

VSS
47

VDDUSB
48

PA14
49

PA15
50

PC10
51

PC11
52

PC12
53

PD2
54

PB3
55

PB4
56

PB5
57

PB6
58

PB7
59

PH3
60

PB8
61

PB9
62

VSS
63

VDD
64

U2

STM32U585RIT6

POWER
1

#FLG3

PWR_FLAG

IN
1

OUT
2

FB1

220R@100MHz FERRITE

C25

4.7uF 10V X7R

SWDIO

BOOT0

+3V3

RAK_RX

GND

RAK_TX

GND

GND

LSE_OUT

+3V3

LED_A

GND

LSE_IN GND

SPI1_SCK_RAW

SPI_MISO

SPI1_MOSI_RAW

SENS_EN

RUN_GPIO

VIB_CS_N

RTD_CS_N

LSE_IN LSE_OUT

+3V3

BOOT0

LED_A

GND

NRST

VCAP

GND

GND

LED_WARN

LSE_IN

NRST +3V3

LSE_OUT

VDDA

NOR_CS_N

NOR_SCK

GND

NOR_MISO

NRST

NOR_MOSI

LED_WARN

RAK_RST_N

BAT_MEAS_EN

PG_3V3

VDDA GND

VIB_INT

RTD_DRDY_N

DBG_TX

DBG_TX

DBG_RX

+3V3 GND

+3V3

VDDA

GND

GND

GND

VCAP

GND

GND

VDDA

+3V3

+3V3

SWCLK

VDDA

GND

GND

BAT_ADC

SWDIO

GND

+3V3

SWCLK

GND

+3V3

+3V3

DBG_RX

+3V3 +3V3

SWO NRST

GND

GND

SWO

RAM ECC / TrustZone / GPIO / DMA / SPI / cache / watchdog and actual MCU execution remain open.

MSI/HSI internal clock plus external LSE RTC; untrusted or reset time = TIME_INVALID until gateway synchronizes UTC.

USART2 PA2 TX connects RAK pad1 RX; PA3 RX connects RAK pad2 TX. SPI1 sensor, SPI2 NOR. Do not connect TX to TX.
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C42

10nF 50V C0G

C40

100nF 16V X7R

R25

1k 1%

RUN_CONTACT
1

N
C

2

GND
3

J5

RUN DRY CONTACT

+3V3
1

GND
2

SPI_SCK
3

SPI_MOSI
4

SPI_MISO
5

VIB_CS_N
6

RTD_CS_N
7

VIB_INT
8

RTD_DRDY_N
9

SENS_EN
10

J4

SH-A01 INTERNAL

R24

22R 1%

R23

22R 1%

HOLD_IO3
1

VCC
2

RESET_N
3

NC
4

NC
5

NC
6

CS_N
7

DO_IO1
8

WP_IO2
9

GND
10

NC
11

NC
12

NC
13

NC
14

DI_IO0
15

CLK
16

U4

W25Q256JVFIQ

R22

47k 1%

R21

47k 1%

R20

47k 1%

C41

1uF 16V X7R

SPI_SCK

NOR_CS_N

RUN_GPIO

NOR_MOSI

GND

NOR_SCK

RUN_CONTACT

NOR_HOLD_N

+3V3

GND

NOR_WP_N

RUN_CONTACT

GND

RUN_CONTACT

SENS_EN

GND

RTD_DRDY_N

+3V3

VIB_INT

GND

RTD_CS_N

+3V3

VIB_CS_N

SPI_MISO

+3V3

SPI_MOSI

NOR_HOLD_N

SPI_SCK

GND

+3V3

+3V3

NOR_WP_N

NRST

SPI_MOSI

+3V3

SPI1_MOSI_RAW

NOR_CS_N

NOR_MISO

SPI1_SCK_RAW

RUN contact does not carry24V. Use commissioned contact-valid/profile flag; an absent wire is UNKNOWN and cannot prove stopped.

NOR must enter deep-power-down before MCU STOP. Head rail off only after SPI/CS/IRQ high impedance; target sequencing still pending.

Battery sleep budget requires measuring the assembled head, MCU, NOR, RAK and regulator together. No battery-life claim yet.
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R31

10k 1%

UART2_RX/PA3
1

UART2_TX/PA2
2

PA15/PIN_A4
3

PB6/UART1_TX
4

PB7/UART1_RX
5

PA1
6

PA13/SWDIO
7

PA14/SWCLK
8

PA12/SCL
9

PA11/SDA
10

GND
11

RF
12

PA7/SPI1_MOSI
13

PA6/SPI1_MISO
14

PA5/SPI1_CLK
15

PA4/SPI1_SS
16

GND
17

GND
18

PA8
19

PA9
20

BOOT0
21

RST
22

GND
23

VDD
24

PA10/PIN_A3
25

PB2/PIN_A2
26

PB12
27

GND
28

PA0
29

PB5
30

PB4/PIN_A1
31

PB3/PIN_A0
32

U3

RAK3172-T-8-SM-I

C51

10uF 16V X7R

+3V3
1

GND
2

RAK_SWDIO
3

RAK_SWCLK
4

RAK_RST_N
5

RAK_BOOT0
6

J6

RAK SERVICE

C50

100nF 16V X7R

R30

10k 1%

+3V3

RAK_RST_N

RAK_RST_N

GND

GND

+3V3

RAK_RST_N

+3V3

GND

GND

RAK_SWDIO

GND

RAK_BOOT0

+3V3

RAK_SWCLK

GND

GND

RAK_SWDIO

RAK_BOOT0

RAK_RX

RAK_TX

RAK_BOOT0

GND

GND

RAK_SWCLK

+3V3

44-byte v2 frame is not guaranteed at every regional DR. Admit by actual allowed payload size; bounded retry and failure reporting required.

RUI3 RAK3172-T firmware only. Regional SKU/antenna/DR/payload limit, join credentials and RF/EMC enclosure testing remain open.

IPEX radio variant uses external matched antenna/pigtail through enclosure RF window. No motherboard RF trace connects pad12.
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