
Surf Wizard — Surf-Plate Linear Actuator Wiring
Matches INSTALLATION_RETROFIT.md §3d. Option A is the standard build. Pick ONE per boat.

OPTION A (recommended) — BTS7960 H-bridge per actuator, all control off the PCA9685

ESP32-S3 Bridge

GPIO 8

GPIO 9

3V3/GND

SDA

SCL

logic pwr

PCA9685 — 16-ch PWM @ 1000 Hz
I²C addr 0x40 · 3.3 V logic · NO servo rail needed

SDA

SCL

VCC/GND

V+ rail unused

PORT — Ch 0/1/2
RPWM / LPWM / EN

STBD — Ch 3/4/5
RPWM / LPWM / EN

CENTER — Ch 6/7/8
RPWM / LPWM / EN

EN = R_EN + L_EN tied together

BTS7960 43 A H-bridge — one per plate

PORT driver

M+ / M− → port actuator motor leads
B+ / B− → 12 V bus via its own 30 A fuse (NOT the relay board)

STARBOARD driver

M+ / M− → starboard actuator motor leads
Own 30 A fuse · GND bonded to bridge GND

CENTER driver (only if center plate fitted)

M+ / M− → center actuator motor leads
Twist motor leads · keep away from the I²C run

Direction wrong on a plate? Swap M+ and M− at that BTS7960 — never correct it in software.

Replacing a Lenco Integrated Trim Tab Switch Kit

Lenco Integrated keypad

Control box lives INSIDE the bezel —

there is no separate box to tap.

Actuator outputs → CAP + LABEL

12 V feed → REMOVE (pull fuse)

CUT Actuator motor leads

Same two leads, re-landed on

BTS7960 M+ / M− for that plate.

Reversible: re-land on the keypad to go stock.

Optional manual backup

1× DPDT changeover relay

per actuator, ≥30 A:

energized → BTS7960 drives motor

released → Lenco keypad drives motor
Never both at once.

OPTION B — Relay-pair H-bridge (2 relays per plate, uses the actuator's internal limit switches)

ESP32-S3 spare GPIOs

PORT EXT / RET → GPIO 17 / 18

STBD EXT / RET → spare pair

CENTER EXT / RET → spare pair

Verify pins in BRIDGE_PINOUT.md

PORT PLATE — relay-pair H-bridge

RELAY EXTEND: COM ← +12 V · NO → actuator + · NC → actuator −

RELAY RETRACT: COM ← +12 V · NO → actuator − · NC → actuator +

Both idle = motor shorted = brake. Never energize both together.

No PWM: full-speed jog only, no soft start, no partial-speed trim.

Plate actuator

12 V linear actuator with

internal limit switches

Prove both limits stop travel before

trusting a full-stroke command.

Common to both options

• E-Stop drops R_EN / L_EN (Option A) or opens both relays (Option B) — the actuator free-wheels. Prove it on the trailer first.

• Never drive extend and retract together. Firmware enforces a ≥150 ms coast before any direction change; fuse each actuator individually.

• Bond every ground (bridge, PCA9685, BTS7960, actuator return) to the boat's common bus, and label both ends of every wire.

Print at A3 or Letter landscape. Cross-reference docs/BRIDGE_PINOUT.md for exact channel assignments.


