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Battery & motion-sensor wiring

XIAO D labels matched to the raw GPIO numbers in the supplied ESPHome code.

Seeed Studio XIAO ESP32C3

Logical terminals - not pad positions

3V3

D4 / GPIO6

D5/ GPIO7

D3/ GPIO5

GND

BAT+ BAT-

Positive Negative

4 @

Rechargeable LiPo battery
3.7 V nominal / 650 mAh

Molex 2.0 connector (supplied pack)

3.3V supply*
R e L e -2
12C data
12C clock
Motion wake*
@ = e === -2

Common ground

SOLID: firmware-assigned signal or manufacturer power terminal.

DASHED (*): inferred / conditional connection; confirm the module supply and INT wiring.

MPUG6050 module / 0x68

Module-rated VCC

SDA

SCL

INT

GND

Connection notes

BAT+ and BAT- are underside battery pads. Follow the
actual board markings; the drawing does not locate
physical pads.

MPU address is 0x68. Match the actual module address
to the code. Supply 3.3 V only if the actual breakout
supports it.

The firmware configures GPIO5 as a high-level wake input and writes MPU motion-interrupt registers. INT-to-D3 is the inferred wake path, not an observed installed wire.
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Lights, siren & battery-monitor schematic

Functional signal schematic. Output hardware and monitor circuitry are represented as blocks.

XIAO ESP32C3 contrE)IIer Light bank A interface

Pin assignments from pine YAM

Logic-level signal

D9 / GPIO9 Control A1

4
@

Logic-level signal

D10/ GPIO10 Control A2

4
@

Interfaces share XIAO GND.
Light bank B interface

Logic-level signal

D1/ GPIO3 c ¢ Control B1
Logic-level signal
DO/ GPIO2 c ¢ Control B2
Siren interface / sound hardware
Logic-level signal
D8/ GPIOS8 © ¢ PWM signal input

o . Two-tone siren: 850 / 950 Hz defaults
Load circuitry is not specified.

Battery monitoring requires an input interface; do not connect the raw LiPo voltage directly to the ADC.

Battery-voltage monitoring

LiPo voltage

L 2

- mm———- ® Half-voltage monitor (expected) ® D2/GPIO4 ADC
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Device pin map & operation

Pin names are translated from the Seeed XIAO ESP32C3 manufacturer documentation.

Function ESPHome GPIO XIAO label Connection / behavior

Light bank B / output B2 GPIO2 DO Interlocked with GPIO3; starts ON.

Light bank B / output B1 GPIO3 D1 Interlocked with GPIO2; starts OFF.

Battery-voltage input GPI04 / D2/ A2 Half-voltage monitor output; firmware multiplies by 2.
ADC1_CH4

Configured wake input GPIO5 D3 MPU INT inferred; high-level wake configuration.

MPUGB050 12C data GPIO6 D4 / SDA Sensor SDA; address 0x68.

MPUG050 12C clock GPIO7 D5/ SCL Sensor SCL; sampled every 200 ms.

Siren PWM GPIO8 D8 Siren interface control; initial frequency 850 Hz.

Light bank A / output A1 GPIO9 D9 Interlocked with GP1O10; starts ON.

Light bank A / output A2 GPIO10 D10 Interlocked with GPIO9; starts OFF.

What the code does

Lights: a 200 ms interval toggles both pairs, with 200 ms interlock waits. The firmware does not identify which physical lamp color each output drives. Master Enable controls the
siren, not the light banks.

Siren: low/high tones default to 850/950 Hz, each adjustable from 100 to 3000 Hz. PWM duty is the volume setting. Awake/sleep defaults are 30 seconds / 30 minutes; the car
publishes inactive one second before sleeping.

Source & verification

Diagram positions are illustrative. Load power, polarity and current handling belong to the actual light/siren interface circuit. GPIO lines are control signals. Physical wiring and
operation have not been tested here.

Firmware baseline: downloads/pinewood-derby/pine-esphome-reference.yaml. The supplied esp32-c3-devkitm-1 board target is retained. D6 / GPIO21 and D7 / GPIO20 are
unused in this configuration.

Board pin / battery-pad source: Seeed Studio XIAO ESP32C3 Getting Started
Project files: tryonelectronics.com/projects/pinewood-derby#files

Pinewood Schematic & Wiring | v1.1 tryonelectronics.com | Support

Updated 13 October 2026 | Copyright 2026 Tryon Electronics Page 3 of 4



https://tryonelectronics.com
https://tryonelectronics.com/support
https://wiki.seeedstudio.com/XIAO_ESP32C3_Getting_Started/
https://tryonelectronics.com/projects/pinewood-derby#files

Tryon Electronics Pinewood Schematic & Wiring

%ﬁ ; PROJECT DOCUMENTATION Pinewood Derby Electronics | Unit 67

Battery voltage & charge-level reference

Verified ADC pin mapping; the actual installed sensing circuit still requires measurement.

LiPo battery External voltage monitor XIAO ESP32C3
3.7V /650 mAh Expected ratio: 1/2 D2/ A2 = GP104
Component values not specified ADC1 channel 4
VBAT VBAT /2
Battery positive O —m————— -- c ¢ ADC input

BAT+ is a power connection;

it is not an internal ADC link.

Battery negative L

GND
Shared ground

The code uses GPI04, attenuation: auto, a 10-second interval and multiply: 2.0. Battery Level is calculated from Battery Voltage and uses no additional connection. Below are
expected values from the code, not measured results.

Battery voltage (V) Expected ADC voltage (V) Estimated Battery Level
3.55 1.775 0%

3.825 1.9125 50%

4.10 2.050 100%

Check the live voltage against a multimeter and confirm the half-voltage ADC input. Percentage is a linear estimate, not a fuel gauge. The raw LiPo must not connect directly to
D2. LEVEL on the card means car tilt.
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