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S U M M A R Y  

The best gaming loudspeaker is the driver that 

meets the complete system requirement: target 

sound pressure level, frequency range, amplifier 

voltage and impedance limits, available enclosure 

volume, mounting geometry, duty cycle, 

environmental exposure, cost, and production 

requirements. Datasheet values should only be 

compared when their measurement conditions are 

equivalent. 
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WHY LOUDSPEAKER SELECTION MATTERS IN GAMING EQUIPMENT 

Modern gaming equipment combines high-resolution displays, sophisticated controls, networked 

electronics, motion systems, and increasingly immersive audio. Sound is not a secondary feature. It 

communicates gameplay events, reinforces physical action, supports dialogue and music, and 

helps distinguish one machine or attraction from surrounding equipment. 

Commercial gaming applications also impose constraints that are less common in consumer 

products. A driver may need to deliver useful output in a noisy venue, fit behind a restricted grille, 

share limited cabinet volume with electronics, operate for extended periods, and tolerate 

vibration, humidity, dust, or occasional splash. The correct choice therefore depends on the 

complete electroacoustic and mechanical system, not on driver diameter or wattage alone. 

For gaming machine manufacturers, choosing the right loudspeaker drivers is essential to 

delivering a compelling and reliable gaming experience. 

WHY AUDIO MATTERS IN GAMING MACHINES 

While visual design attracts players to a machine, sound keeps them engaged. Explosions, racing 

engines, background music, and interactive sound effects are key components of modern arcade 

gameplay. 

Gaming environments present unique acoustic challenges: 

• High background noise levels 

• Multiple machines playing simultaneously 

• Limited cabinet space 

• Long daily operating hours 

Because of these factors, gaming machines require specialized loudspeaker drivers capable of 

delivering powerful and consistent performance. 
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WHAT SPECIFICATIONS MATTER MOST? 

1. REQUIRED SOUND PRESSURE LEVEL 

Start with the sound level required at the player position, not simply the loudest published SPL 

value. The result depends on driver sensitivity, amplifier voltage, listening distance, acoustic 

loading, cabinet losses, grille restriction, equalization, compression, and the spectral content of the 

game. 

Higher sensitivity generally produces more output for a given electrical input, but sensitivity figures 

are only comparable when the reference conditions are the same. A 2.83 V measurement 

represents 1 W into 8 ohms but approximately 2 W into 4 ohms. Comparing 2.83 V/1 m values 

across different rated impedances without correcting for input power can therefore be misleading. 

 

Technical check 

Record the sensitivity reference, measurement distance, bandwidth, baffle or enclosure condition, 

and rated impedance before comparing drivers. IEC 60268-5 defines loudspeaker characteristics 

and measurement methods, but supplier data sheets may still present results under different 

conditions. 

2. POWER HANDLING AND THERMAL MARGIN 

Power handling is not a direct measure of loudness or sound quality. It describes performance 

under specified test conditions and must be interpreted with the test signal, duration, bandwidth, 

crest factor, enclosure, and pass/fail criterion. 

For a gaming system, evaluate both thermal and mechanical limits. Continuous broadband content 

can heat the voice coil, while low-frequency effects can create excessive cone excursion even 

when average electrical power appears moderate. Equalization that boosts bass may substantially 

increase excursion and amplifier demand. 
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3. NOMINAL IMPEDANCE AND AMPLIFIER COMPATIBILITY 

Nominal impedance is a rating, not a constant resistance. A loudspeaker’s impedance changes with 

frequency, and the minimum impedance may be more important to the amplifier than the nominal 

value alone. Parallel drivers reduce the combined load, while series wiring increases it and can 

introduce other system trade-offs.  

Confirm the amplifier’s rated load range, output-voltage limit, protection behavior, channel 

topology, crossover arrangement, and wiring configuration. A mismatch can reduce output, 

increase distortion, trigger protection, or compromise reliability. 

4. FREQUENCY RESPONSE AND USABLE BANDWIDTH 

The required bandwidth depends on the application. Dialogue and notification sounds depend 

heavily on midrange clarity. Engines, impacts, and cinematic effects may require stronger low-

frequency capability. Music and positional detail can benefit from extended high-frequency 

response. 

Do not select a driver from a single frequency-range statement. Review the response curve, stated 

tolerance, measurement environment, off-axis behavior, resonance frequency, distortion, and the 

effect of the intended enclosure. A small full-range driver may suit a compact terminal, while a 

premium simulator may justify a multi-way system or separate woofer. 

5. ENCLOSURE VOLUME, LEAKAGE, AND MOUNTING 

The cabinet is part of the loudspeaker system. Rear volume, vent dimensions, panel stiffness, air 

leakage, mounting orientation, damping material, and grille open area all affect the final response. 

A high-quality driver can produce weak bass, coloration, or mechanical noise when installed in an 

unsuitable structure. 

• Define the available sealed or vented back volume. 

• Check mounting depth, magnet clearance, terminal access, and screw pattern. 

• Provide adequate grille open area and clearance for cone movement. 

• Control panel, trim, and grille vibration at operating level. 

• Evaluate left and right placement relative to the player, especially for stereo or directional 

cues. 



 

 STETRON INTERNATIONAL 6 
 

6. DURABILITY AND PRODUCTION RELIABILITY 

Commercial gaming drivers should be selected for the expected duty cycle and environment. 

Relevant construction details may include cone and surround materials, voice-coil temperature 

capability, adhesives, tinsel leads, terminals, frame finish, magnet retention, and resistance to 

vibration or contaminants. 

Reliability should be verified at the system level. Recommended validation can include extended 

program testing, temperature monitoring, rub-and-buzz inspection, polarity and impedance 

checks, environmental exposure appropriate to the application, and production end-of-line testing. 

7. ENVIRONMENTAL AND WATER-EXPOSURE REQUIREMENTS 

For outdoor attractions, water-play equipment, or partially protected installations, specify the 

actual exposure: humidity, condensation, rain, splash direction, washdown, dust, salt, chemicals, 

temperature range, and drainage. “Waterproof” is too broad unless a defined product or enclosure 

has passed a relevant test. 

IEC 60529 IP codes classify the protection provided by an enclosure against access, solid objects, 

dust, and water. An IP rating normally applies to the tested enclosure or finished assembly, not 

automatically to an individual loudspeaker driver installed in a different cabinet. If no verified 

rating applies, use precise language such as moisture-resistant, splash-resistant, or weather-

resistant and state the test conditions. 

 

Claim guidance 

Do not convert a water-resistant cone or coated frame into an unsupported IP claim for the  

complete gaming machine. Seals, grille openings, cable entries, drainage, mounting orientation,  

and enclosure joints can determine finished-system performance. 
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COMMON DRIVER TYPES FOR GAMING AUDIO 

COMPACT FULL-RANGE DRIVERS 

A practical single-driver solution for terminals and cabinets where space, cost, and installation 

simplicity are priorities. 

OVAL LOUDSPEAKERS 

Useful when the baffle is narrow but additional radiating area is desirable. Performance still 

depends on enclosure and grille geometry. 

WOOFERS AND SUBWOOFERS 

Add low-frequency impact for simulators, motion systems, and premium attractions. They require 

sufficient enclosure volume, excursion capability, amplifier power, and appropriate filtering. 

COAXIAL AND MULTI-WAY SYSTEMS 

Full-range output to improve clarity in tight cabinet spaces but require suitable crossover design 

and physical integration. 

MIDRANGE DRIVERS 

Used in applications that require clear voice prompts, effects, and high output clarity. 

TWEETERS 

Adds detail, brightness, and sound staging. 

A PRACTICAL OEM SELECTION PROCESS 

1. DEFINE THE USE CASE. Identify the game type, player distance, venue noise, content, 

intended sound character, and environmental exposure. 

2. DOCUMENT THE MECHANICAL ENVELOPE. Provide baffle opening, mounting pattern, 

depth, magnet clearance, grille area, back volume, and nearby obstructions. 

3. DOCUMENT THE ELECTRICAL SYSTEM. Provide amplifier topology, supply voltage, rated 

load, maximum output, DSP, crossover, and channel configuration. 
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4. SET MEASURABLE TARGETS. Define target SPL at the player, usable bandwidth, distortion 

or noise limits, and reliability requirements. 

5. SHORTLIST DRIVERS USING EQUIVALENT DATA. Compare sensitivity, impedance, 

response, power testing, excursion capability, and dimensions under clearly stated 

conditions. 

6. PROTOTYPE IN THE REAL CABINET. Measure and listen with the production-intent grille, 

amplifier, DSP, wiring, and representative game content. 

7. VALIDATE RELIABILITY AND PRODUCTION VARIATION. Test operating level, duty cycle, 

environment, mechanical noise, and end-of-line acceptance limits before release. 

FREQUENTLY ASKED QUESTIONS 

WHAT IS THE BEST SPEAKER FOR A GAMING CABINET? 

There is no universally best driver. The correct choice meets the required output, bandwidth, 

amplifier load, enclosure volume, mounting space, environment, reliability target, and cost for the 

specific machine. 

IS A HIGHER-WATTAGE SPEAKER ALWAYS LOUDER? 

No. Acoustic output also depends on sensitivity, amplifier voltage, frequency, enclosure, excursion, 

compression, and distance. A higher power rating alone does not guarantee higher SPL. 

CAN 2.83 V SENSITIVITY RATINGS BE COMPARED DIRECTLY? 

Only when rated impedance and other measurement conditions are equivalent. At 2.83 V, an 8-

ohm driver receives about 1 W, while a 4-ohm driver receives about 2 W. 

SHOULD GAMING EQUIPMENT USE 4-OHM OR 8-OHM SPEAKERS? 

Use the impedance supported by the amplifier and wiring configuration. Review the driver’s 

impedance curve and minimum load, not only the nominal rating. 
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DOES AN IP-RATED SPEAKER MAKE THE WHOLE GAMING MACHINE IP-RATED? 

Not necessarily. IEC 60529 ratings apply to the tested enclosure or assembly. The installed system 

must be assessed with its grille, seals, joints, cable entries, drainage, and mounting orientation. 

WHEN SHOULD A GAMING SYSTEM USE A WOOFER? 

Consider a woofer when low-frequency impact is important and the cabinet can provide suitable 

volume, excursion margin, amplifier power, and filtering. 

 

PARTNERING WITH AN EXPERIENCED LOUDSPEAKER MANUFACTURER 

Loudspeaker selection is most effective when acoustic, electrical, mechanical, environmental, 

commercial, and production requirements are considered together. Early supplier collaboration 

can reduce redesign risk and help the engineering team optimize the driver, enclosure, amplifier, 

DSP, connectors, and manufacturing controls as one system. 

Stetron develops standard, modified, and custom loudspeaker solutions for gaming equipment, 

including compact full-range drivers, oval speakers, woofers, coaxial solutions, midranges, 

tweeters, and application-specific environmental configurations. Engineering support can include 

driver selection, enclosure matching, impedance and power optimization, mechanical 

customization, material selection, samples, and production-quality planning. 

 

 

BUILD BETTER GAMING AUDIO 

BRING STETRON YOUR CABINET GEOMETRY, AMPLIFIER SPECIFICATION, TARGET SPL, 

FREQUENCY RANGE, AND ENVIRONMENTAL EXPOSURE TO BEGIN A TECHNICALLY 

GROUNDED LOUDSPEAKER RECOMMENDATION. 

 



 

 STETRON INTERNATIONAL 10 
 

 

 

 

REFERENCES AND TECHNICAL BASIS 

1. International Electrotechnical Commission. IEC 60268-5:2003, Sound system equipment, 

Part 5: Loudspeakers 

2. International Electrotechnical Commission. “Ingress Protection (IP) ratings.” Overview of 

IEC 60529 and the two-numeral IP code for enclosure protection against solids and liquids. 

https://iec.ch/ip-ratings 

 

BUILD BETTER GAMING AUDIO 

CONTACT@STETRON.COM 

https://iec.ch/ip-ratings

	build better gaming audio CONTACT@STETRON.COM

