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v6 audit F-52: modem TMP102 @0x49 (between U6 and U4)

v6 audit F-02: IGN TVS at J19.3

v6 audit G-04: JP_CUT across J7

v6 audit G-08: at J1.1

v6 audit D-09: Q8 base PD

v6 audit F-51: pack NTC -> PC5 (ADC1_IN15, 120/220)

v6 audit F-51: charger TMP102 @0x48 (between U17 and L4, <=5 mm from EP)

BLOCK U - VIBRATION (T11): U26 SC7A20 3-axis accel, I2C addr 0x18 (CS=3V3, SA0=GND), INT1 -> PB9. LAYOUT: place near a mounting hole for rigid chassis coupling; not on a flexy board edge.

BLOCK T - VEHICLE POWER INPUT 9-36V -> 5V/3A (replaces Mean Well SD-15B-5). F2+Q10 rev-pol+SMCJ33A -> TPS54360B 600kHz -> VEH5V. J5 = bench backup, one source at a time.

v6 ports P-5: modem USB download: short TP6 to TP5 at power-on

PC6/PC7 reserved: USART6 (3rd UART, future). Free: PA7, PB9, PB10, PC1-PC5, PC8-PC12, PD2. LED_C13 active-LOW (Blackpill parity). SWD: TP4/TP8/TP7/TP2/TP1 (SWDIO/SWCLK/NRST/GND/3V3).

2ND EXTERNAL NTC PROBE (T10): same circuit as the first probe J2/R14/C9 (/NTC_TEMP -> PB1). This one -> PC4 (ADC12_IN14). The old TMP102 and the SHT40 probe jack were deleted; on-board U8 SHT40 = tair+humidity.

v6 ports P-2: R1OUT series 1k (J17 TTL use)

v6 audit G-02: J16 ESD

v6 ports B-13: K1 DNP, PC6 -> DIN_4G direct (R8)

v6 audit E-01: U7 EN = PD2, OFF by default

v6 ports P-1: RS-485 TVS at J15

v6 ports P-4: DNP RS-485 bias option

v6 audit E-04: at W5500 AVDD 4/8 and 11/21

v6 audit A-05: CSYS +2x47uF at U17 VSYS pins 1/24

v6 audit B-02: 2x22uF at L1.2 (<=3 mm)

v6 audit C-01 (2026-09-28): GNSS antenna bias current limit
U25 TPS2552: IN=3V3_GNSS -> OUT=ANT_BIAS (L6/C112/C113); U18.7 VCC_RF now NC

v6 audit B-10: defined idle levels

v6 audit G-08: at J2.1 / J4.1

v6 audit D-01: U9 -> U23 -> F9P RXD2 (no back-power)

v6 audit B-09: at J11.C1

v6 audit A-13: PFO -> PB10 (EXTI10)

N2: C70 = U25 IN decap, <=2 mm to U25.1

BLOCK O - I/O expander: gauge + RGB status (E-1.1). PCF8574 SINKS: LEDs common-anode 3V3.

BLOCK P - ON-BOARD MCU (EinarBoard 3.0). STM32F411RET6 LQFP64 replaces the Blackpill and its two headers. DFU: hold BOOT0, tap NRST -> USB. HSE 25MHz REQUIRED for ROM-bootloader USB clock (AN2606). PB2=BOOT1 strapped LOW via R24 - NEVER repurpose PB2. Bench flash: USB powers 3V3 domain only via D16 (SYS5V dark; K1 is DNP on v6, PC6 -> R8 -> DIN_4G).

v6 audit D-12: PA9 TX pad (near TP4/TP8/TP7)

v6 audit F-03: U4 Cin at U4.2 (<=2 mm), GND to EP

BLOCK M - customer serial: SC16IS752 @0x4D (A1=A0=GND; 0x48 would collide with TMP102). ChA=RS-485 (U12 THVD1410), DE/~RE = U11 NOT(~RTSA): receive at reset; EFCR=0x10 (RTSCON=1, RTSINVER=0). ChB=RS-232 (U16 TRS3232E) + TTL hdr J17 (R73 1k: a TTL device on J17 may drive RXB; use one at a time).

v6 audit C-07: F9P recovery pads (next to a GND pad)

v6 ports P-1: RS-485 direction = NOT(~RTSA), receive by default

v6 audit E-02: at U1.37

BLOCK N - Ethernet W5500 on SPI2 (PB13/14/15 + CS PB12, RST PA15, INT PC0 (3.0: PB2 = BOOT1 strap — never repurpose)). 3V3_ETH from SYS5V buck U7 - NEVER 3V3_MODEM (must survive stack power-cycles). VERIFY vs W5500 ref v1.1.0: RSVD23=GND, RSVD38-42 open, VBG open, TOCAP/1V2O caps, 49R9+6.8nF magjack termination.

R449.9R/1%R549.9R/1% R1149.9R/1%R1249.9R/1%
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A0/CS10

A1/SI11

n.c./SO12

SCL/SCLK13

SDA/VSS14

IRQ15

CTSB 16
RTSB 17

GPIO0/DSRB 18
GPIO1/DTRB 19
GPIO2/CDB 20
GPIO3/RIB 21

V
S
S

2
2

TXB 23

RXB 24

GPIO4/DSRA 25
GPIO5/DTRA 26
GPIO6/CDA 27
GPIO7/RIA 28

C73 100nF

U12THVD1410
RO1

RE2

DE3

DI4

G
N
D

5

A 6

B 7

V
C
C

8

C109 100nF
R88 120RR89 120RR90 120R

C67 100nF

R3 10k

J17TTL_UARTB1
2
3
4

C71 100nFC84 100nFC72 100nF C74 100nF

U16TRS3232E

C1+1

VS+ 2

C1-3

C2+ 4

C2- 5

VS- 6

T2OUT 7

R2IN 8R2OUT9

T2IN10

T1IN11

R1OUT12 R1IN 13

T1OUT 14

G
N
D

1
5

V
C
C

1
6

C89 100nF

R46
100k

D6

PESD5V0S1BA

R8
0R

D4

PESD5V0S1BA

Q4

MMBT3904
1

2
3

U15

MP1584EN

SW 1EN2

COMP3
FB4

G
N
D

5

FREQ6

VIN7 BST 8

E
P

9

C106100nF-RF

L6 68nH C113 100pFC112 100nF

C92 100nFC95 10uF

J13UFL-GNSS

S
IG

1

GND2 GND 3

C88 10uFC93 100nFC94 100nF

C81

10uF

D8PESD0402-240

C1 A 2

C9

100nF

R29 4.7k

#FLG09PWR_FLAG

J8 UFL-LTE

S
IG

1

GND2 GND 3

R14 10k/1%

R48 10k

C77
47uF

C78
47uF

Q7

AO4406A

S
1

S
2

S
3

G4

D
5

D
6

D
7

D
8

J2

NTC-HOTSPOT

1
2

Q2MMBT3904
1

2
3

C62 2.2uF

R15 10k/1%C28 100nF

R43 1k

J4NTC-PROBE-2
1
2

J16

USB-C

G
N
D

A
1

VBUS A4

CC1 A5

D+ A6

D- A7

CC2 B5

D+ B6

D- B7

S
H
IE
LD

S
H

TP6USB_BOOT

#FLG12PWR_FLAG

R74
390R

R75
390R

R58 100kR47 40.2k

C8 100nFC22 100nF C2 10uF C25 10nFC23 4.7uF

R2312.4k/1%

C76220uF/16V polymer

R73
1k

C53 2.2nF D12 SS34

U7MP1584ENSW 1EN2

COMP3
FB4

G
N
D

5

FREQ6

VIN7 BST 8

E
P

9

R42 100k

R5731.6k/1%C54 10nF

#FLG13PWR_FLAG

C6 22uFC55 22uF C1100uF/6.3VL2 10uH/2A

R18 10k

R17 2.2k

#PWR03

GND

R1622k
D5

BAT54

#FLG06#FLG05

J3

PANEL_LED

1
2

JP1

CUTOFF_BYPASS

J7

CUTOFF-SW

1
2

D2
LED

D7SMAJ5.0A

11 2 2

R27 20k/1%

L14.7uH/5A

R28 75k/1%

R37 100k R62 100k

U2
TMP102AIDRLR

SCL1

G
N
D

2

ALERT 3

ADD04

V
+

5

SDA6

C52
220uF/16V polymer

C11
100nF

C44
22uF

C34
22uF

C10047uF/16VC10147uF/16V

C17 33pFC16 100nF C18 10pFR6 1kC12220uF/16V polymerC13220uF/16V polymerC15 1uFC14 22uF

#FLG16PWR_FLAG

C47 100nF

C58 100nF

#FLG15PWR_FLAG

U574LVC2T45VCC(A)1

1A2

2A3

GND4 DIR 5
2B 6
1B 7

VCC(B) 8

C60 100nF

U974LVC2T45VCC(A)1

1A2

2A3

GND4 DIR 5
2B 6
1B 7

VCC(B) 8

C59 100nF

R4022R

R630R

R390R

R410R R650R

R6822R

Q5 2N7002
1

2
3

Q3 2N7002
1

2
3

U4AP64350SP-13BST1

VIN2

EN3

RT/CLK4 FB 5
COMP 6
GND 7
SW 8E

P
9

R34200k/1%R35113k/1%C45 6.8nF R33 100kC46 56pF

R80

10mR/1%

J6FAN 2-pin

1
2

R94 270k/1%

R93

5.6k/1%

C87

2.2uF

C86

10uF

R95 100k/1%

R87
100k

R31

100k

R81

1.43k/1%

R71 100R

R560R-NEVER-FITR360R-NEVER-FIT

C19 DNP-piR9 0R

JP3

0R

R78100k

C85

22uF/16V

R7919.1k

#FLG08PWR_FLAG

R26
120k/1%

R21
100k/1%

C33
10nF

C5 DNP-pi

#FLG07PWR_FLAG

#FLG10

PWR_FLAG

#FLG11

PWR_FLAG

C37 100nFC36 1uFC35 10uF

R59

100k

R60

100k

TP11

CLPROG

C63 100nF

U13MFF2-SIM-carrier
VCC1

RST2

CLK3

NC44

G
N
D

5

VPP 6

IO 7

NC8 8

D18PESD5V0S1BAD20PESD5V0S1BA

TP5
1V8_MODEM

D19PESD5V0S1BA

C48100nF

U24

USBLC6-2SC6

1

2

3 4

5

6

C30100nF C26100nF R2410k R5210k

U6A7670SA-LASC

PWRKEY1

GND2

DTR3

RI4

DCD5

USB_BOOT●6

CTS7

RTS8

TXD9

RXD10

SPI_CLK11

SPI_CS12

SPI_MOSI13

SPI_MISO14

_EXTVDD15

RESET16

GND17

GND18

GPIO119

MK_IN_320

MK_OUT_321

DEBUG_RXD22

DEBUG_TXD23

VBUS24

ADC25

GPIO226

USB_DP27

USB_DM28

GND29

USIM1_VDD30

USIM1_DATA31

USIM1_CLK32

USIM1_RST33

USIM1_DET34

MK_OUT_635

MK_IN_636

CI2C_SDA37

CI2C_SCL38

GND39

EAR_P40

EAR_N41

MIC_P42

MIC_N43

MK_OUT_244

GND45

GND46

MK_IN_247

GPIO348

UART3_RXD49

UART3_TXD50

VBAT_ADC51

NETLIGHT52

GPIO453

GND54

VBAT55

VBAT56

VBAT57

GND58

GND59

RF_ANT60

GND61

GND62 GND 63
GND 64
GND 65

STATUS 66
MK_OUT_5 67
MK_IN_5 68

GND 69
GND 70
GND 71
GND 72
GND 73
GND 74
GND 75
GND 76
GND 77
GND 78
GND 79
GND 80
GND 81
GND 82
GND 83
GND 84
GND 85
GND 86
GND 87
GND 88
GND 89

GNSS_ANT 90
GND 91
GND 92

BT_ANT 93
GND 94

GNSS_TXD 95
GNSS_RXD 96
VDD_GNSS 97

GNSS_PWRCTL 98
VDD_AUX 99

1PPS100
LCD_BL_PWM101
LCD_SPI_CLK102
LCD_SPI_TXD103
LCD_SPI_RXD104
LCD_SPI_CS105

LCD_RST106
LCD_DCX107

USIM2_DATA108
USIM2_CLK109
USIM2_VDD110
USIM2_RST111
USIM2_DET112

NC113
NC114
NC115

GNSS_VBKP116
CAM_I2C_SDA117
CAM_I2C_SCL118

CAM_PWDN119
CAM_RST120

CAM_MCLK121
CAM_SPI_D0122
CAM_SPI_D1123

CAM_SPI_CLK124

C4
22uF

C3
22uF

J11NanoSIM-JAE-SF72S006

VCCC1

RSTC2

CLKC3

GNDC5

VPPC6

IOC7

CSW CSW

DSW DSW

SHELL SH

C42100nF SW1BOOT0 C506.8pF C496.8pF Y225MHz

1

2

3

C4312pF C5112pF R541k

R690R

R6422R

C38
100nF

R55
100k

R38
100k

U23
74LVC1G125GV,125

1

2

G
N
D

3

4V
C
C

5

C107
100nF

C564.7uF C321uF C274.7uF R3210R

TP3
DBG_TX_PA9

TP2GND TP8SWCLK TP4SWDIO TP7NRST TP13V3 #FLG17PWR_FLAG #FLG18PWR_FLAG #FLG19PWR_FLAGD13PESD5V0S1BAC6522uF/16V D15LED PWR (green)C41100nF R611k U3STM32F411RET6

V
B
A
T

1

PC132

PC143

PC154

PH05

PH16

NRST7

PC08

PC19

PC210

PC311

V
S
S
A

1
2

V
D
D
A

1
3

PA0 14

PA1 15

PA2 16

PA3 17

V
S
S

1
8

V
D
D

1
9

PA4 20

PA5 21

PA6 22

PA7 23

PC424

PC525

PB0 26

PB1 27

PB2 28

PB10 29
VCAP130

V
D
D

3
2

PB12 33

PB13 34

PB14 35

PB15 36

PC637

PC738

PC839

PC940

PA8 41

PA9 42

PA10 43

PA11 44

PA12 45

PA13 46

V
D
D

4
8

PA14 49

PA15 50

PC1051

PC1152

PC1253

PD254

PB3 55

PB4 56

PB5 57

PB6 58

PB7 59

BOOT060

PB8 61

PB9 62

V
D
D

6
4

D14LED C13 (blue)Y332.768kHz C57100nF D11PESD5V0S1BAD10PESD5V0S1BAR445.1k R455.1k C6410uF D16SS34 D17SS34 U10TLV1117LV33DCYR

G
N
D

1

VO 2VI3

J10

USB-C DFU

G
N
D

A
1

VBUS A4

CC1 A5

D+ A6

D- A7

CC2 B5

D+ B6

D- B7

S
H
IE
LD

S
H

U22TPS54360B
BOOT 1VIN2

EN3

RT/CLK4
FB 5

COMP 6

G
N
D

7

SW 8

E
P

9

C105 100nF

L510uH/SRP1265A

D32 B560C

TP12

PFO

D26SMCJ33AR98 100kD30BZX84C15

Q10IRFR5305

C116 100nFC115 100nFC114 10uF

R100162k/1%

C982.2uF/100VC91100uF/50V

R92523k/1%-DNP R10757.6k/1%C110 6.8nFR108 13k C111 39pFR9984.5k/1%-DNP R10610.2k/1%

C992.2uF/100V

F23A/125V-NANO2-in-holder~
1

~
2
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