UNIVERSAL loT BOARD vO0.1

ESP32-S3 motherboard - optional MODEM / mikroBUS slots - DC, battery and solar through one charger

POWER

Power input

DC 5-24 V jack/terminal, USB bench power,
solar input, BQ25798 charger (MPPT,

dual input, NVDC), 1S Li—ion battery

File: power_in.kicad_sch

Power rails

3V3 TPS63802 (always an)
4x TPS22918 switched 3V3 rails

VMODEM switch, 5 V and 12 V boosts

File: power_rails.kicad_sch

VSYS (charger) - 3V3 always on. 3V3_SENS, 3V3_SD, 3V3_A, 3V3_B, 5V_SW, 12V_SW, VMODEM and ISO_5V

are switched from expander #1 and are OFF at boot. The isolated RS485 side uses ISO_5V / ISO_GND.

‘calc’ = computed from datasheet equations. 'TBD" / "UNVERIFIED" / '‘DNP' notes need a check before layout.

Generated by hardware/tools/gen_schematic.py — see hardware/README.md.

CORE
MCU

I/0 & EXPANSION
RS485

ESP32-S3-WROOM—-1-N16R8
USB—C + ESD, reset/boot, straps

TPL5010 external watchdog

Isolated supply (B0O505S), 1S07721,
THVD1426 auto—direction transceiver,

SM712 TVS, 120 Q jumper, 2 terminals

File: mcu.kicad_sch

10

MAX17048 fuel gauge, ADS1115 ADC,

SC161S752 dual UART - microSD

2C0: 2x TCA9535 expanders, RV-3032 RTC,

File: io.kicad_sch

File: rs485.kicad_sch

Slots

MODEM 2x10 slot (4G card + ID straps)
SLOT A / SLOT B mikroBUS sockets

bulk capacitance for 2 A bursts

File: slots.kicad_sch

Sensor ports

2x Qwiic 12C, UART, 1—Wire
2x analog (0-3.3V / 0-10 V / 4-20 mA)

2x pulse inputs, 4x MOSFET outputs

File: ports.kicad_sch

Universal loT board — see docs/spec—v0.1.md
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1 | 2 3 | G | 5 | 6 | 7 | 8
| DC INPUT 5-24 V | | INPUT SELECTION | | BATTERY |
| Barrel jack or terminal - PTC - TVS - reverse—polarity P—FET (A04485) | | Back—to—back N—FET pairs on ACDRV1 / ACDRV2 | | 1S Li—ion: 2x 18650 in parallel or a LiPo on JST—-PH |
| ] i |
| o | | VAC1 = VIN_DC |
= I | | | o
| < =) | - |
| 21 pe_Rav J J PVRFLAG | < | |
o - g8 a VINDC D2 be.G T | | . B | | |
3 >
I bCEEan £—eno - E S 1 12v 2 | I yin-oe i3 - ! ‘ ~ % | I VBAT VBAT |
e “ N3 2 1 5 VBUS <
| & DC_FUSED. BUmmn1  VINDC - | | 5‘ N o ] | | |
8 = - | = ] & | + 8711 + 812 1 J4 |
| B GND | S | 18650 holder 18650 holder vB -
] 9 | _Ez S c1 | GN |
| b < g | pe/L2v b | LiPo JST—PH
| . 9 | | I(mn 50V Tn 50V Q | | A A |
| — c - N | |
| 5 | L |
| YA PWR_FLAG | | | | |
I §D I I VAC2 = VIN_SOLAR I I I °
o
- ] | S I | VBAT I
|_ ____________________________ | | VIN_SOLAR 8271 ) ) <+ P | | |
USB BENCH POWER | z V=N 5 | PWR_FLAG
VUSB - VIN_DC through a 40 V Schottky (blocks 24 V back-feed) | | IS] - | | |
| R < e | h
> 8 Ntz
I SS34 VLG | | C4 < oy c3 - I | Use protected cells (PCM). Put the NTC next to the cells. I
| d | | T G Tﬂ @ ¥ | | Fit either the hotders or the LiPo, not both. |
L s s |
| | | GND Q Q | | |
©- = | 03-@6 AON7410: 30 V, 220 V V.65, < 26 mQ at 4.5 V (ACDRV drives V_GS ~ 5 V) Jl | Jl ¢
____________________________ e o o o o e e —— —— —— ——— — —— e ———— —— — ——— —— e o o o o e e —— —— —— ——— — —— e ———— —— — ——— ——
"SOLAR INPUT .
I 6 V or 12 V panel, Voc < 22 V - reverse—polarity P—FET (A04485) - sense | | CHARGER — BQ25798 |
| | 1S Li—ion - 1.5 MHz, 1 pH - 12C 0x6B - NVDC power path - VSYS o ~ |
| | | < & o VSYS  VSYS  VSYS  VSYS  VSYS  VSYS |
[as} [as}
| I I Lol lololalolal N
| 3 |
| oL . o | | Th Th 100n
2 y & S | 1 & |
| I 1 EFL%,RAW g' VIN_SOLAR FDEIE SOL_G S | | vm,ncggu\jAm — 25$SY$ 3 S |
| 13 3 12V = | VIN_SOLAR 8| s &5 oAt 122 |
| ACDRVL__ 148 ) cpRvy paTp L8 BATP
| + | ACDRV2__ 10 , Crons SoRv [24__SDRV |
| Sl S SOLARLRAW 523N 1 VIN_SOLAR | | 2 2 2 REc o d g P
| > > > VBUS__ 2{ 55 Swa [265W2 = REGN |
| o PMID__29 19 BTST2
9 | | _LC7 _LCS _ch oW1 3g PMD BTST2 _EB |
| GND < 3 | BISTL 4| v 15 t6_TS E
| o | 10u 350 35V.00n 50V REGN | (UM_H12 7 ILM_HIZ 4.7u 10V 1n 50V i |
| = g8 | | Lﬁ. REGN PROG (22 PROG N i |
= =
S % o o _\2co SCL scL S A
| N - : g i
| N | | = 713 STAT REGN g |
CE fu}
| |1 g s g ] o |
| AU | | =g & % o- anp (22 DeXE (red)
T | c10 |c11 |c12 |3 BQ2579BRAMR GND 2 N |
| | | |
g(z | 'Y = =
| 3 10u 35vL0u 3540u 354000 50V A (ul =
| g i
| ADC_AIN2 = VIN_SOLAR / 6 (22 V - 3.67 V). | GND GND GND  GND =
GND |
| | |
- J
\-_ _|
________________________________ 1
CHARGER NOTES
| | I
| PROG 3.0k = 15, 1.5 MHz (needs 1 pH). | Universal loT board — see docs/spec—v0.1.md
ILIM_HIZ ~ 3.4 V > 3 A input limit (calc). |
| . . Sheet: /Power input/
| TS 5.23k/30.1k +.103AT = JEITA 0-60 °C. CE low: EN_CHG bit. | File: power. in.kicad_sch
| By emeeh (AT VBP9 % AL NPT Clik | [Title: Power input & charger: DC 5-24 V, solar, USB, BQ25798, batter
| Size: A3 [ Date: 2026-10-15 Rev: 0.1
| | KiCad E.D.A. 10.0.8 Id: 2/8
T T 2 3 —— = —————— - el el ——— = —- T 7 T ] F




i T 2 T 3 T [ T 5 T 6 T 7 T 8
_______________________________ e e e e e e e e e e e -
| 3v3 MAIN — TPS63802 | MODEM SUPPLY — TPS22965 | | 5V BOOST — TPS61023 |
| Buck—boost from VSYS - always on - 11 pAlqg - 2 A | VSYS - VMODEM - 6 A switch, 2 A bursts | | VSYS - 5V_SW - true disconnect when off |
| 11.3V3 5 12_3V3 | | | S < SW_5V |
| i 5 | | ) | |*
| | vsys U3 VMODEM | | |
| D a 7 N | |
| VSYS EE P AF I \él:: vouT | I e BLSY 5V_SW 5V_SW |
véys 19 6 = 4 5 r3 6
VIN vouT VBIAS  GND VIN vouT
| 24 4 e B [+—FB3V3 | CT_MOM._ 61 ¢ PAD % | | Py N e [-—FB-5Y Lzz Lzz |
= —V____2] >
| = S R FAlT R | 3| TPS2296EDSCR  GND | SWo GND 9 o I | L
L1_3\¥@D 9 3 S TPS61023DRLR  GND
| 1 AGND = z = | 3 ) |
GND | VSYS VSYS = =z VMODEM | VSYS 5‘ o
a
| A TPS63B02DLAR  GND | o | | S |
| | €27 c28 €29 €30 | | 31 L |
3 Sl=
| | IM Iom Im 25y I | IM S |
| | | |
| GND GND GND GND GND | | GND oXo | B
VOUT = 0.5V x (1 + 511k/91k) = 3.31 V. | |
| MODE low = power—save. PG unused. | Bulk 470 pF + 100 pF sits at the MODEM header. | | VOUT = 0.595 V x (1 + 732k/100k) = 4.95 V. |
| | veis = vsvs (= vin). | | |
- ] ‘- ) - ]
| SWITCHED 3V3 RAILS | L
| TPS22918 x4 - OFF at boot (EN pulled down) - enabled by expander #1 - QOD on VOUT (C_L < 200 ufF) - CT 2.2 nf =~ 3.6 ms rise |
| 3V3_SENS 3V3_SD 3V3_A (SLOT A) 3V3_B (SLOT B) |
| 3v3 U5 3V3_SENS 3y3 U6 3v3_SD 3v3 U7 3V3_A 3y3 U8 3V3_B .
v vout & (T VIN vout & (T VIN vout & (T VIN vout & |
| ov oS oy oo f2 Sov a5 Sov a5 |
| cT GND cT GND cT GND cT GND
TPS220180BVR  GND| 5. TPS220180BVR  GND| .5 TPS220180BVR  GND| g TPS22018DBVR  GND| ., |
| C34 €36 c38 C40 |
| 1u 1u 1u 1u |
| 2.2n 25V 2.2n 25V 2.2n 25V 2.2n 25V
<L GND <L GND <L GND <L GND | =
| GND GND GND GND GND GND GND GND |
\—-_ . _ _ d
—————————————————————————————————————————————————————————————— 1 T e e T T T T — — ——— /1
| 12 V BOOST — TPS61088 | | 12 V NOTES |
| Input gated by a TPS22918 (a boost passes VIN to VOUT when off) - 300 mA - | |
| n | | VOUT = 1.204 V x (1 + 499k/56k) ~ 11.93 V |
©
| VINAA2V. 2 SW.42V | f_SW ~ 600 kHz (calc)
3 | ILIM = 550k / 110k = 5 A (PFM) | L
| 12V IN o 12V_Sw 12V_Sw I | COMP values calc: verify the loop |
| U9 | | on the first prototype |
6 VIN_12V u10 12V_Sw 12V_SW 12V_SW 12V_SW
| \él:: vgg[T) = 2w of o vour I R | ADC_AIN3 = 12V_SW x 0.28 |
| ped oND 12 VINA2V_ 2] ey rp [LZ__FB_12V |
3 vobe  comp [LB__COMP_t2V c50 |cs1 |cs2 | |
| TPS22918DBVR  GND| ., 1M [ tuM_t2v |
| SW_A2V_ 4f o fﬁ Tﬁ Tﬁ 25v | | |
BOOT_12V__ 8 1
1u - <'—={ BooT NC 3
| 2.20 25V z z VECAV_ 1] yee N | | | |
< < SS12V__1Q o¢ AGND B GND GND  GND | |
| <% GND = S FSWAV__ 3l ey pGND % | | |
| CRRRCNY cu cus 3 . _ TPSGIOBBRALR  GND . |- L
| ‘R |
| IOU 10T00n S o o 5 |
| GND GND _E% _Ew £i8 ﬁ | |
| TOOn Iﬁs.}u Ih = | Universal loT board - see docs/spec—v0.1.md
] % 3.3 L | Sheet: /Power rails/
I ;. GND GND GND I neae | File: power_rails.kicad_sch
L . . . . ;
A | Title: Power rails: 3V3 buck—boost, load switches, modem switch, 5 V|and 1.
| | Size: A3 [ Date: 2026-10-15 Rev: 0.1
I_ ______________________________________________________________ KiCad E.D.A. 10.0.8 Id: 3/8
T 1 2 1 3 1 T 1 5 I 6 I 7 I 8 i




| ESP32-S3 MODULE | I STRAPPING PINS | | RESET & BOOT ”

ESP32-S3-WROOM—-1-N16R8 - GPIO map per docs/spec—v0.1.md | EN RC delay - BOOT button on 100

3V3 3V3

STRAP45
STRAP46

[10k]
R32
[10k]
R33

BOOT

wm
o
EN
[L0K ]
R35
BOOT

<
<

|

|

|

|

|

|

|

| e GND GND

| J A GND GND

| U1l P32-53-WROOM-1—-N16R8

| = 3en 2 ™00 2

| " RXDO

| — 1 o1 - O )

| o
o4 021 B3 (oo s | TETERNAL WATCHDOG T T T T T T T T T T T T T T T T T T T T B

| o2 D | | EXTERNAL WATCHDOG |

| 106 g[ozeg | | TPL5010 - -60 s - pulls EN low if WDT_DONE is not pulsed |
107 a| 1037

| 108 1038 ;2 | | |

| 010 104053 || |

| 1011 1041 2 DM § | |
o e o )

| 16 STRAP46 | |
1014 1046 f~— >

| 1015 - 1047 ;;‘ | | é U12 ~[PL5010DDCR |

| 016 2 lous | g . o |

o
| ~ | | 3‘ WDT_DELAY__ 3| DELAY/M_RST Dgig |4 WDT_DONE |
| - c57 WAKE |2x
| || g |
| GND | | I(mn — |
| |

I I | GND GND I

| | I |

| 1035-1037 drive the octal PSRAM inside the module: leave unconnected. | |

| . | | 22 kQ - tIP =~ 60 s (TPL5010 table). RSTn is open—drain into the EN RC (10k pull—up). |

TXDO/RXDO (1043/44) belong to SLOT A; the console runs on native USB (1019,/20).

| | | Firmware must pulse WDT_DONE (1042) at least once per period. |

| || |

0 _ _ _ _ _ o e - d

~ N
5 8‘ 8‘
USB-C 16P « o
%] %]
A4 = =

vausd-At (Ve

[as]

(%]
coussysoccs :
ceog—=2—— =5

u13
A7 USB_CON_DN 0| USBLC6-25C6
D—o V4 ==
B7 _ USB_CON_DN USB_CON_DP__ 1|£T&|6 USB_DP
Do GND GND
A6 USB_CON_DP USB_CON_DN__ 3|[# [|4
bacl B6  USB_CON_DP 123

o~
SeUtgeX X
SBU2H—2X

GND  GND USBLC6: route D+ through pins 1-6 and D— through 3-4 (flow—through).
CC1/CC2 5.1k to GND: the board is a USB sink.

| D+

Universal loT board — see docs/spec—v0.1.md

Sheet: /MCU/

File: mcu.kicad_sch

Title: MCU: ESP32-S3 module, USB-C, reset/boot, straps, watchdog

Size: A3 [ Date: 2026-10-15 Rev: 0.1

KiCad E.D.A. 10.0.8 Id: 4/8
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T T 2 T 3 T ] T 5 T 5 T 7 T B
— UX — UX
| 12c0 BUS & IRQ | | EXPANDER #1 — 0x20 | | EXPANDER #2 — 0x21 ‘
| Internal bus - open—drain pull-ups to 3V3 | | TCA9535PWR (no internal pull—ups) - rails & outputs | I TCA9535PWR - modem & slot control I
| |
| || |
I 3v3 3v3 3v3 3v3 33 | I s | | s | |a
| L - |
| L . . s % |
| | | ;; SDA S P00 | | ;; SDA S P00 |
| E & g > @ | | scL = Po1 | | scL = PO1 |
3 o 2 l | CIRQ) INT E8§ | | CIRQ) INT E8§ |
w << (&) <<
| =] 2 = | PO4 | PO4 L
| N . N . |
| IRQ (109) = wired—0R of RTC INT, | | TCA9535PWR " | I TCA9535PWR " 3 LG I
| expander #1 INT and expander #2 INT. | P10 e 14 UARfRS%
| 0x20,/0x21 TCA9535 - 0x36 MAX17048 - 0x48 ADS1115 | | Eg | | Eg 15 ADC_ALERT |
| 0x4D SC161S752 - 0x51 RV-3032 - 0x6B BQ25798 | | Eii I | | Eli %x |
| | | 3 a2 915 L0 BLEER | | 3 a2 915 E><)< | |5
| 221 " = pie m | | 221 " = pie %X |
| | A0 z p17 |22 "5 A A0 z P17 9%
l\—_ - | | GND S I | S |
———————————————————— | 3V3 | 3V3 |
I_STATUS LED & USER BUTTON -I | GND I aND |
Expander #1 214 / P15 | | c58 | | €59 | | |
I : » | IOOW I I Iom I
z |
| | | GND | | GND |
| -t oo - J
| < oz | reiie};f ~444ree -2 vv29mtle . — —7fm /—"—+—7—7"##HHD > —++—"—""/—7"7"— T " hees A~ T e |
| 3 % | | FUEL GAUGE — MAX17048 | | ADC — ADS1115 I
| :‘ z | | ModelGauge (Li—ion) - 12C 0x36 - powered from VBAT | | 16-bit - 12C 0x48 - AINO/1 ports - AIN2 solar - AIN3 12 V |
o
| = @ | | | | 3V3
| l | | Tuie |
soaN (green) | | | ADS1115IDGSR |
| 3 usmhwz | VBAT U17 | g
| \ j7 | I s g \égf" ggﬁ I | CADC_AIND >— AlN(fLE%T/RDY o |
| B T o S s i
9 - 7 o 1 —
| | | VBAT et 23 | | 3v3 AIN3 2 ADDR |
| | | l MAXL7048G+T110 GND | | l ™ GND |
| | | c61 | | C62 l
_____________________ GND |
____________________ . O |
—
| RTC — RV-3032-C7 1 | I b
| +2.5 ppm TCXO - 160 nA - 12C 0x51 - INT - IRQ | | ________________________________ | _______________________________ ]
| |
—————————————————————————————————————— o PSSP S e D C JC . JC JC JC JC Jc JC D c C I JC ]
| | I_UART EXPANDER — SC1615752 | | microSD |
| 3vz  U16 | 12C 0x4D - ch. A - SLOT B - ch. B - UART sensor port 3V3 | | SPI mode - powered from 3V3_SD 16 microSD |
| 1 6o soA |2 | | | |
| RT;QC?X,B?\ﬁ:i \E/S‘ACKUP S% | u19 | SC161S7521PW | | SD_DAT2__ 1|0 = M
| cLkaut Hx | | 7 S GPIO7/RIAR | 3V3_SD 3V3_SD 3V3_SD 3V3_SD 3V3_SD 2 paT3/c0 | |
vss 5—%7 | UARTRST_ Slpeser  ~ GPI06/CDA | | CMD - |
| RV—3032-C7 GND | 02 /DTRA -
| GPI04/DSRA[2 | | - |
| | GND L GPI03/RIB |2 | 5 5 -
| . ~ | | “ARURQ% RQ__ cwoz@f | ™ |
- | ol s dos amamt . - |
| = = | | XTAu‘ilD XTAL2 %n.c./so | | = = SHIELD L ND | E
| | v;) ii SCL/SCLK TXA g‘ 3‘
| R 0 | T oo ol || |
Ol O
| = | < A2 I |
| | 2 : e s e 3 SCURRTP Ty | -—— - —
| < < | > > ALy o] XTALL RXBE
GND GND GND | -L -L —IXTAL2 " mé |
| App Manual 8.1: VBACKUP, EVI to VSS via 10k. | | 63 Co4 a CISE [pu=T8 3v3 |
~N
| Firmware: disable CLKOUT (NCLKE=1. CLKF=0). | 22 22 Q GND l L
L_____________________! | Ses I Universal loT board — see docs/spec—v0.1.md
GND
| GND GND 100n | .
| File: io.kicad_sch
| ChU | Title: 1/0: 12CO bus, expanders, RTC, fuel gauge, ADC, UART expander,
—————————————————————————————————————— - Size: A3 [ Date: 2026-10-15 Rev: 0.1
KiCad E.D.A. 10.0.8 Id: 5/8
T I 2 1 3 1 T 1 5 1 3 1 7 I 8 i

micro.



i I 2 I 3 G I 5 I 6 I 7 B8
____________________________________________________________________________________ =
| ISOLATED SUPPLY ]l |_ISOLATOR - 1S07721 |
| 5V_SW - TPS22918 - B0505S—-1W (1.5 kVDC) - ISO_5V / ISO_GND | I 1 forward (TX) + 1 reverse (RX) - default output high |
| |
| ||
| 150 | | A
| 5v_Sw U20 pot | | |
1 6 ISO_IN 1S0_5V
| 3 m VS(IJJ[T) g ‘SOJN% = o ;,J | | 3v3 1u21 8|so 5v I
cT GND GND ov VCC1  vcc2
| TPS22918DBVR  GND GND  B05055-1W  ISO_GND | | ; L3 OuTe ?’Eg{ei[}o |
c68 z - - | | Houta na 2150
| o | €67 d 1SO_5V GND1  GND2 |
| . sy iy @ | | GND 1507721DR  ISO_GND | H
| _Eeg €70 | | |
GND
| oND GND 10u 10u | | yS N |
| | | 171 €72 |
GND ISO_GND | |
| | | 100n 100n |
|
| | | GND ISO_GND | B
B0505S-1W (EVISUN): Cin = Cout = 10 pF per datasheet, = 100 pF load. | |
| Quiescent current 23 mA typ.: keep EN_ISO5V low in sleep. | I |
|
- ]
____________________________________________________________________________________ =
| TRANSCEIVER — THVD1426 ]l |_BUS PROTECTION & TERMINATION | H
| Automatic direction control (from D) - 12 Mbps - 1/8 unit load | I SM712 TVS - 120 Q termination on a solder jumper |
| |
| || 5 |
[oe]
| 1S0_5V | | > |
| | | D10
| E \sojxogtfusz — ﬁsv ;g . I I RS485_A 1 5:712 2 RS485_B I .
| ‘S\SBREEJ% B A g EE»RSL‘SE B RS485_B |
=z - gR—— L B i =
| 5‘ ISO_EN__31SHoN  GND 5—%7 § 2 I | ISO_GND ,E |
| THVD1426DRLR ISO_GND S | | & |
=
| | |
1S0_5V “
| | | TERM 183R1 |
| c73 | | - | i
@
| 100n | | g |
| || 2 |
| - ) ISO_GND n o | |
RE and SHDN high: receiver on except while transmitting (auto—-direction). |
. " | | Close TERM only on the node at the end of the cable.
| 10 Q pulse—proof resistors per Tl surge example (fig. 9-5). | | |
| D
- ]
['RS485 TERMINALS x2 (DAISY CHAIN) }
I 12V_SW + GND power the sensors - A / B / ISO_GND are the isolated bus |
| | i
| |
| 17 J8 |
| 12v,§w7é® 12v,§w7é® |
| rsfbEl 3 z rsfbEl 3 z |
RS4858_ 4 |o RS4858_ 4 |o |
| Is0_ce—2s Is0_ce—2s E
| RS4B5 1 RS4B5 2 |
| |
| |
| |
| |
| Pin order: 1 12V - 2 GND - 3 A - 4 B - 5 ISO_GND. | B
| Sensors powered from 12V_SW share the board GND, so isolation then only protects | Universal loT board — see docs/spec—v0.1.md
| against ground loops from separately powered devices. | Sheet: /RS485,/
| | File: rs485.kicad_sch
| | Title: Isolated RS485: isolated supply, 1S07721, THVD1426, protection
Size: A3 [ Date: 2026-10-15 Rev: 0.1
| | KiCad E.D.A. 10.0.8 Id: 6/8
e . e S - 5 I 7 B F




T T p) T 3 T 5 T T 5 T 7 T ]
rss-acv ~t+ __________  ——""""""">""">>"""""/""""™" I “anree A — .ot ... L
| MODEM SLOT | | SLOT A — mikroBUS |
| 2x10 header, 2.54 mm - A7670E / SIM7600G—-H / EG915U card - 3.3 V logic | | UARTO (1043/44) - SPI - 12C1 - rail 3V3_A |
' | |
| |
| || |
| ] . . |
I VMODGM—é%i—MDEM I | C B |
VMODEM———— 1 = ND L L
| o am— g § || - - |
= 9 10 L L
| L | i M (0 || K K |
| MDM_RI i i MDM_STATUS | | - - |
| MDM_DTR g - :%x | | A1-8 SLOT A 16-9 |
MDM_IDO MDM_ID1
| Xﬁ;T:iOO DEND | | Left: 1 AN - 2 RST - 3 CS - 4 SCK - 5 MISO - 6 MOSI - 7 +3V3 - 8 GND |
| | | Right: 16 PWM - 15 INT - 14 RX - 413 TX - 12 SCL - 14 SDA - 10 +5V - 9 GND |
| | | |
| Pin 9 MDM_TX = ESP32 - modem (1039) - pin 10 MDM_RX = modem - ESP32 (1041). | I SVIASVIA I
| Pin 7: 3V3 reference for the card’s 1.8 V level shifter (max 50 mA). | l l
| Card 1 (101.100): 11 none - 10 A7670F - 01 SIM7600G—H - 00 EGI15U/EC2S5. | I S |Gk I
| | 10u  |100n
| |
I I | GND  GND |
| |
| T o |
| g 7 |
| 3 o | | |
VMODEM VMODEM VMODEM = = | |
| | e e e e e . e e C— —— —— —— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —
| +|c7s +|c7s 76 L |
| Iﬂ]u 10V palymer IOOu 10v polymerIOOn = | I_STOT E : THEFO_BUS __________________________________ _i
| | | UART via SC16/S752 ch. A - SPI - 12C1 - rail 3V3_B |
| GND GND GND GND GND | | |
| | |
| || I
I PWRKEY/RESET pull-downs: expander pins float until configured at boot. | I |
| I | |
—————————————————————————————————————————— | J12 113 |
i i |
Slot cards must not drive any pin at boot except through =10 kQ (103 is a strapping pin). I Z Z |
| 8 C |
| - - |
| SLOT B 1-8 SLOT B 16-9 |
| Left: 1 AN - 2 RST - 3 CS - 4 SCK - 5 MISO - 6 MOSI - 7 +3V3 - 8 GND |
| Right: 16 PWM - 15 INT - 14 RX - 13 TX - 12 SCL - 11 SDA - 10 +5V - 9 GND |
3V3_B 3V3B
| |
I 179 Lao |
| I()u I(mn I
I GND  GND |
|
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"12C PORTS x2 (@wnc) | | UART SENSOR PORT  l'i-wiRE PORT

JST—=SH 4P - 12C1 - 3V3_SENS JST—XH 3P - DS18B20 chain - 4.7k pull-up

3V3_SENS 3V3_SENS 3V3_SENS

| | |
| | | | |
| | | |
| | |
| o ] |
| L L L 115 I | L 116 | | 7 |
GN i GN i | sv_sg—— 3v3_sens— -

| 3V3_SENS—S - 3V3_SENS—= | | GNE( T | | s ;| |
| - - - o

. . | . | L-WIRE |
| 12C 1 12C 2 UART

a a =
i y ¥ |
| |
| I | I I ESDIB5.OKDE6 I
|

| B N |
| | | | | GND |
| Pull-ups on 3V3_SENS: I12C1 is usable only while that rail is on. | | | | |
| ___________________________ _I - J L_- - i

["ANALOG INPUTS x2 T T PULSE INPUTS x2

0-3.3V - 0-10V - 4-20 mA (solder jumpers) » ADS1115 AINO / AIN1 Rain gauge / anemometer - ULP counts in deep sleep

S - : =il : PULSE2
J21
c84

ESDIBS5.6%026

GND

100n

Pull=up on always—on 3V3 so reeG 2 C

0-3.3 V: BYPASS closed (default). 0-10 V: cut BYPASS, close 0-10V (+3).

4-20 mA: BYPASS + 4—20mA closed (20 mA x 150 Q = 3.0 V). V+ jumper: 3V3_SENS (default) or 12V_SW.
contacts keep counting in deep sleep.
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| | 3v3 |
| N |
| N |
| V4 3V3/12V V4 3V3/12V | SR |
3V3_sens—LQlD—>—e3v_sw 3V3_sens—LQlD—>—e3v_sw | e
| JPEN JP6u | | PULSE 4 |
S ND €
| 3 BATSAS 3 BATSAS | | oL ‘ ‘ =3 o (PULSEL |
| = 14825 NI —— PP ——3vs o 1P N BB 5——9v3 130
3 e 2 . | | |
BYPASS D17 BYPASS D19 c83

| g © | |

| ANALOG 4 « ANALOG 2 . | ESD9B5.96020

ND @ S Dend 10 00
| o i ANL_VE @ = ADEAING o i ITPRT =1 = ADC_AINL | | Hoon |
S E Sl-— E || 333 |
| J18 J19 GND GND |
| ESD9B5.9KPA6 c81 ESD9BS5.94D6 c82 I I L |
| --:OOW --:OOW | Ea& |
| PULSE 2

| GND GND | | SH ND @ |
| GND GND | |
| | |
| N |
| | |
| N |
| | |
| | |
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