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WHY DIGITAL FITNESS NEEDS
BETTER MOTORTECHNOLOGY

Strength machines, rowing ergometers, and
home gym systems have historically relied
on mechanical components. Weight stacks,
belts, fans, and fluid drums create
resistance through physical mass or drag.
These systems are familiar but limited. They
are loud, inconsistent, and impossible to
reconfigure during a workout.

As fitness brands shift toward digital
resistance and connected training, new
challenges emerge. Modern equipment
must deliver:

e Smooth and repeatable force control

e Instant changes in resistance

e Quiet operation suitable for homes and
studios

e Compact mechanical architecture

e Real-time responsiveness to user input

e Predictable behaviour at low speeds

Traditional motors struggle with these
demands. Cogging, torque ripple,
mechanical noise, and slow torque response
create uneven resistance profiles that break
immersion and undermine product quality.
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The fitness equipment market is shifting toward compact,
connected, and software-driven machines. Motorised cable
systems, smart rowers, and adaptive strength platforms now
depend on precise control of force, motion, and resistance.
ECM PCB Stator Tech enables this new generation of products
with its air-core PCB Stator motors and intelligent motor
controller platform. Together, they deliver smooth digital
resistance, ultra-quiet performance, and fully programmable
training profiles for fitness OEMs around the world.

THE ECMPOWERED
ADVANTAGE \

ECM'’s patented PCB Stator motor design
removes iron from the stator, eliminating the
root cause of cogging torque and torque
ripple. When paired with ECM'’s intelligent
motor controller, OEMs gain a compact,
high-performance actuator optimised for
digital resistance systems.

Key advantages include:

Zero-cogging torque for frictionless
movement

High-bandwidth torque control for rapid
adjustments

Quiet operation with significantly
reduced mechanical noise

Compact, planar motor form factor for
smaller machines

Software-defined resistance profiles
Consistent force output across the entire
motion range

This transforms the motor from a simple
actuator into a flexible digital resistance
engine.
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ECMpowered Motors

Transform Digital CASE STUDY APPLICATION EXAMPLES:

Resistance in Smart ADAPTIVE CABLE RESISTANCE FOR DIGITAL
Fitness Equipment STRENGTH TRAINING

THE PROBLEM v ECMPOWERED INTEGRATION v
Cable-driven strength machines rely heavily on ECM built an adaptive cable-resistance

stable tension and smooth motion. Users feel prototype using a PCB Stator motor and ECM’s
every inconsistency. intelligent controller. The system was

designed to keep tension consistent
throughout the full cable stroke while
delivering smooth, quiet digital resistance.

Traditional motor systems often create:

e Small jumps in tension caused by cogging

e Lag or delay during drops, holds, and
eccentric phases

¢ Noticeable noise during resistance changes

e Uneven force output during slow movements

e Difficulty maintaining constant tension over
long cable travel

These issues disrupt the training experience and
make digital resistance feel less like lifting real

weight.

KEY PERFORMANCE ADVANTAGES v

Smooth low-tension control Quiet operation
Zero cogging torque removes the 3 With no belts, fans, or clutches, the

“granular” feel common in system runs with significantly lower
motorised systems. acoustic noise.

Fast torque response Accurate force delivery

The motor and controller adjust
resistance quickly during dynamic sets
such as slow negative reps or advanced
training techniques that emphasize
control when lowering the weight.

Resistance is defined in software,
allowing instant changes based
on user performance or
programmed workouts.

An industry executive summarized the difference:

“We tested nearly every electronic home-gym system at FIBO—ECM’s prototype
was on a different level. The smoothness and precision are unmatched.”

This feedback reflects the central engineering outcome: ECM delivers frictionless movement and
precision tension that mechanical stacks and traditional motors cannot replicate.
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ECMpowered Motors

Transform Digital CASE STUDY APPLICATION EXAMPLES:

Resistance in Smart QUIET, INTELLIGENT ROWING RESISTANCE
Fitness Equipment FOR CONNECTED TRAINING
THE PROBLEM v ECMPOWERED INTEGRATION \%
Most rowing machines generate resistance ECM created a programmable rowing
through air or water. While familiar, these resistance system using a 1 HP PCB Stator
systems come with significant limitations: evaluation motor and ECM's intelligent motor
e Loud operation that disrupts home or studio controller. Resistance is generated entirely
environments through software and precise torque control,
e Fixed drag curves that cannot adapt during a  rather than airflow or fluid drag.
workout

e Limited personalisation for different athletes
or training levels

e No practical way to synchronise multiple
rowers in a group or virtual setting

¢ Inconsistent resistance as mechanical
components wear over time

These constraints prevent traditional rowers from
delivering the precision and connectivity
expected in modern fitness equipment.

WHAT THIS ENABLES v

High-fidelity rowing feel Quiet operation

The stroke is smooth and consistent

With no air movement or fluid dynamics
from catch to finish, without creating noise, the system runs much

turbulence or the stepped resistance more quietly than conventional rowers.
found in traditional fan systems.

Dynamic training modes Connected multi-rower experiences
Resistance can change instantly at 4 Multiple machines can be linked so each
any point in the stroke. This supports rower'’s resistance responds to the group’s
training styles such as intervals, rhythm. This mirrors the feel of rowing in a
racing simulations, variable drag, boat and creates new opportunities for
and fatigue-based adjustments. virtual classes and team training.
CONCLUSION v

ECMpowered technology gives fitness manufacturers a compact, quiet, and highly responsive
motor platform for next-generation digital resistance. Smooth torque, software-defined load
profiles, and precise force control enable more natural strength modes, intelligent rowing
experiences, and fully connected training environments. The result is equipment that feels lifelike,
adapts instantly, and delivers a premium digital workout experience.

inquiries@pcbstator.com www . pcbstator.com



