Rethinking Industrial Automation: A
Production-First Control Philosophy

Executive Summary

Modern manufacturing faces a growing crisis: dependency on proprietary automation vendors.
High-tier control systems from suppliers like Siemens, Beckhoff, and Allen Bradley subject
manufacturers to exorbitant licensing fees, vendor lock-in, long lead times for replacement
parts, and planned obsolescence that forces expensive retrofits.

Our control architecture eliminates these vulnerabilities. Built on the core objective to "make
obsolescence obsolete," our approach delivers top-tier performance—including advanced
features like dual-loop servo feedback—while ensuring complete independence, zero ongoing
software fees, and unmatched serviceability for field technicians.

Key Pillars & Bottom-Line Executive Benefits

1. Complete Vendor Independence & Zero Software Overhead

e No Licenses, No Dongles, No Vendor Lock-In: Eliminate recurring software license
costs, mandatory annual support contracts, and proprietary programming dongles.

e Open Hardware Manufacturing: Every control system includes a complete Bill of
Materials (BOM) and a full constructor’s package (Gerber files, schematics, and assembly
data) for all circuit boards. If a board is ever damaged, replacement hardware can be
manufactured by any local or online PCB fabricator—completely freeing you from OEM
part monopolies and supply chain delays.

2. Bare-Metal Reliability & Real-Time Performance

e No Operating System Vulnerabilities: By removing Windows, Linux, and complex RTOS
layers from the machine control path, we eliminate boot-up delays, unexpected updates,
OS crashes, and cybersecurity patch cycles.

e Deterministic Execution: The main microcontroller unit (MCU) operates on pure "bare
metal" hardware execution, ensuring absolute real-time determinism and instant boot
times.

e Purpose-Built for Production: Uncluttered by generic, one-size-fits-all automation
bloat, the controller focuses entirely on high-speed, reliable machine execution.

3. Low-Cost, Self-Contained Maintenance & Code Management

e Hosted Onboard Programming & Diagnostics: The main MCU carries its own hosted
programming language, compiler, file manager, debugger, USB host, SD-card storage,
Wi-Fi, and Bluetooth directly on the chip level.

e Direct Field Serviceability: Maintenance personnel can plug a standard HDMI monitor,
USB keyboard, and mouse directly into the control cabinet's main MCU to perform code
edits, live debugging, or diagnostics—no specialized $5,000 engineering laptops or
vendor software setups required.

e Ultra-Low Cost Microcontrollers: Built on widely available, low-cost commercial MCUs,
replacement intelligence costs a fraction of standard industrial PLC units.



4. Simplified Infrastructure & Rapid Machine Recovery

e Rugged, Swappable HMI: Operator interaction relies on a ruggedized Android device. In
the event of catastrophic physical damage, the HMI app can immediately be loaded onto
any standard Android tablet or smartphone to resume operations.

e Decoupled Architecture: The HMI acts strictly as a user interface; all real-time
machine safety and control logic run independently on the enclosure's main MCU.
An HMI crash or disconnect never compromises machine motion or safety.

e No Network Configuration Headaches: We avoid complex IP addressing schemes,

subnet management, system menus, and fragile XML configuration files.

e Robust Hardware Expansion: Axis drives and /O modules communicate over a simple,
ruggedized, 4-wire full-duplex RS485 network—designed specifically for high noise
immunity and quick troubleshooting by standard factory maintenance teams.

5. High-Precision Positioning (Dual-Loop Servo Control)

e Eliminate Mechanical Inaccuracy: While standard legacy controls charge premium
upgrades for dual-loop feedback, our architecture inherently supports dual-loop control

out of the box.

e Sub-Micron Accuracy: By pairing motor-mounted encoders for velocity loop stability
with direct load-mounted feedback (such as linear scales) for absolute positioning, the
system automatically corrects for backlash, thermal expansion, and mechanical wear in

real time.

Direct Comparison: Legacy Industrial Controls vs. Our Approach
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By shifting from closed, vendor-centric PLC architectures to a bare-metal, self-contained
control system, manufacturers gain complete ownership of their production machinery. This

approach delivers lower capital expenditure, eliminates recurring software licenses, minimizes

Mean Time to Repair (MTTR), and guarantees that machine obsolescence is permanently

retired.
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