SAMD21 Pin Signal SERCOM Physical Port
Assignment

12C SDA SERCOM2 Pad O STEMMA QT /D4’




12C SCL SERCOM2 Pad 1 STEMMA QT /D5’

USB D- Native USB USB-C Connector ©
Peripheral

Native USB USB-C Connector °
Peripheral

Analog AO ADC / DAC Header Pin AO '




Feature

Drive Type

Braking

Response Time

Complexity

ERM Support

Unidirectional DC

Passive / Active

Moderate (Inertia-bound)

LRA Support

Bidirectional AC (Resonant)
2

Active Phase Reversal ?

Very Fast (Instantaneous
start/stop) ®

High (Requires calibration)
1




- 1000
LRA Drive_Time_Value — — 0.5
2 x fLR.-! = 0.1

Communication Metric USB CDC (Serial) USB HID (Interrupt)

Transfer Type Bulk (Asynchronous) Interrupt (Synchronous

Polling) ™

Best Case Latency ms (fixed) *




Worst Case Latency >10ms (OS dependent) 2ms

Implementation usbd-serial crate usbd-hid crate %

OS Driver Vendor or Generic Serial Native HID Driver "

"C" fn HmdDriverFactory(

#[no mangle]
ol : i8,
p return code: * i32,




) -> *mut std::ffi::c void {
/I Interface discovery logic

OpenVR Interface

IServerTrackedDeviceProvi
der

ITrackedDeviceServerDriver

IVRServerDriverHost

IVRDriverinput

Rust Equivalent Structure

VTable_ServerProvider

VTable DeviceDriver

VTable_DriverHost

VTable_Driverinput

Responsibility

Driver lifecycle and
registration %

Per-device activation and
property management %

Callback interface into
SteamVR »®

Input/Output component




creation %’

Haptic Request Duration Frequency Actuation Mode
Type Mapping

Instantaneous High (> 100Hz) Library Effect ID 1

Click (Strong Click) *

Soft Bump Low (< 50Hz) Library Effect ID 7




Sustained Rumble > 100ms

Variable Pulse Variable

# Example driver registration command
"C:\Program Files (x86)\Steam\steamapps\common\SteamVR\bin\winé4\vrpathreg.exe" adddriver|

Dynamic

(Soft Bump)

Real-Time Playback
(RTP) 2

Waveform
Sequencer (up to 8
slots) 2

"C:\path\to\my haptic_driver"



Reliability Layer

Embedded Hardware

Embedded Software

Communication

Host Software

Component

12C Bus

Main Loop

USB HID

Driver DLL

Strategy

SERCOM Timeout and
Peripheral Reset ?

Hardware Watchdog Timer
(WDT) #

Packet Checksums and
Retry Logic

Non-blocking I/0 and
Hot-plug support "
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