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In the contemporary landscape of professional and semi-professional audio, the transition from fixed sound 

reinforcement to high-mobility, integrated Public Address (PA) systems has redefined how information and 

entertainment are delivered. Aiwa, a brand synonymous with audio heritage, has positioned its portable series—

specifically the WAS and AW lineups—to address the complex intersection of acoustic fidelity, power efficiency,

and wireless versatility. This article provides an exhaustive technical exploration of these systems, analyzing the

engineering principles that govern their operation and the practical considerations for their deployment in diverse

environments.

Theoretical Framework of Portable PA Engineering

To understand the performance of units like the Aiwa WAS-112LVE or the AW 115, one must first analyze the 

fundamental constraints of portable audio. Unlike stationary studio monitors, portable PA systems must achieve 

high Sound Pressure Levels (SPL)while operating on limited battery power and maintaining a manageable

physical footprint.

Acoustic Transducer Physics

The core of any speaker system is the transducer. In the Aiwa lineup, we see a range of driver sizes: 10-inch 

(WAS-110LVE), 12-inch (WAS-112LVE), and 15-inch (AW 115). The diameter of the woofer is directly proportional 

to its ability to displace air, which is the primary factor in low-frequency (LF) extension and acoustic efficiency.

•  10-Inch Drivers: Optimized for mid-range clarity and high portability. These units typically exhibit a higher 

resonant frequency (Fs) and are best suited for speech-heavy applications.

•  12-Inch Drivers: The industry standard for balanced performance. A 12-inch driver offers a significant increase 

in surface area over a 10-inch unit, allowing for lower frequency response without the excessive weight of larger 

cabinets.

•  15-Inch Drivers: Designed for high-output bass reproduction. The mass of the cone requires more power to 

move, but the resulting SPL at frequencies below 60Hz is significantly more pronounced.

Amplification Topology: The Role of Class D

Modern portable systems utilize Class D Amplification. Unlike Class AB, which loses significant energy as heat, 

Class D amplifiers use Pulse Width Modulation (PWM)to switch output transistors fully on or off. This results in

efficiency ratings often exceeding 90%. In the context of the Aiwa WAS series, this efficiency is what allows a 12-

inch speaker to operate for several hours on a lead-acid or lithium-ion battery while maintaining high peak power

outputs.

Technical Analysis & Core Mechanics

The operational logic of the Aiwa WAS-112LVEand its counterparts involves several integrated subsystems: the

power supply, the digital signal processor (DSP) or analog crossover, the wireless receiver module, and the



transducer assembly.

The Wireless Microphone Integration

A critical component of the Aiwa meeting speakers is the inclusion of dual wireless microphones (e.g., the pegang 

wireless systems). These typically operate on the UHF (Ultra High Frequency) or VHF (Very High Frequency) 

bands. The engineering challenge here is minimizing RF interference and maximizing the signal-to-noise ratio.



Feature Technical Specification Impact on Performance

Frequency Band UHF (Typical) Better penetration through obstacles; 
less interference from Wi-Fi.

Modulation Type FM (Frequency Modulation) High fidelity audio transmission with 
low noise floor.

Antenna Diversity Internal/External Dipole Reduces signal dropouts caused by 
multi-path interference.

Mic Element Dynamic Cardioid Optimized for feedback rejection in 
high-volume environments.

Digital Signal Processing and Connectivity

The inclusion of Bluetooth, USB, and SD Card inputs indicates an integrated digital front-end. The Bluetooth 5.0

protocol, often found in the newer AW series, provides improved range and data throughput compared to legacy

versions. This is critical for maintaining a stable link between the source device and the speaker, especially in large

meeting halls where the distance may exceed 10 meters.

Mathematical Modeling of Battery Life

The runtime of a portable unit can be estimated using the following formula:

T = (C * V * ;r’�ò��ö�vg

Where:T = Time in hoursC = Battery capacity in Amp-hours (Ah)V = Battery voltage (V);p = Efficiency of the amplifier/

system (0.85 - 0.95 for Class D)P_avg = Average power consumption during playback (Watts)

For a unit like the WAS-110LVE with a typical 12V 7Ah battery, the total energy capacity is 84Wh. If the average

power draw during a speech event is 15W, the calculated runtime is approximately 5 to 6 hours, accounting for

losses.

Comparison of Aiwa Portable Models

The following table evaluates the key specifications across the prominent models mentioned in the technical data,

providing a structured look at their capabilities.



Model Number Driver Size (inches) Input Support Microphone Type Key Application

AW 115 15" BT/USB/SD/FM Wireless Handheld Outdoor Events, 
Bass-heavy Music

WAS-112LVE 12" BT/USB/SD/FM 2x Wireless Mic Seminars, Medium 
Hall Meetings

WAS-110LVE 10" BT/USB/SD/FM 2x Wireless Mic Small Classroom, 
Mobile Presentations

WAS-108LVD 8" BT/USB/SD/FM Optional Wireless Personal Use, Small 
Group Briefing

Peripheral Analysis: Microphone Systems

The data also mentions standalone microphones like the Aiwa AW M-200 and S316. These are wired dynamic 

microphones. In technical terms, the dynamic capsule is preferred for PA applications because it does not require 

phantom power and is exceptionally durable. The cardioid polar pattern of the S316 ensures that the microphone 

captures sound primarily from the front, which is essential for preventing acoustic feedback(the screeching sound

caused by a loop between the mic and the speaker).

Practical Implementation & Field Guide

Deploying a portable PA system requires more than just powering it on. To achieve optimal Intelligibility and 

Coverage, technical professionals follow a specific workflow.

Step 1: Placement and Height Adjustment

Sound travels in a line-of-sight fashion at high frequencies. Placing a WAS-112LVE on the floor results in high-

frequency absorption by the audience's bodies (the "meat absorption" factor). For maximum coverage, the speaker 

should be mounted on a tripod stand so the High-Frequency (HF) Driveror tweeter is at least 6 inches above the

heads of the audience.

Step 2: Gain Staging

Improper gain staging is the leading cause of distortion. The correct procedure is:

1.  Set the master volume of the speaker to 50-70%.

2.  Adjust the input channel volume (Bluetooth or Mic) until the desired level is reached.

3.  If the "Clip" or "Peak" LED illuminates, reduce the input gain immediately to prevent thermal damage to the 

voice coils.

Step 3: Equalization for the Environment

Portable speakers often feature basic 2-band (Bass/Treble) EQ. In highly reverberant rooms (like those with tiled 

floors and glass walls), it is technically advisable to reduce the Treble  slightly to minimize harsh reflections and 

cut the Bass to prevent "muddiness" or low-frequency standing waves.

Case Studies: Troubleshooting and Solutions

In real-world applications, technical failures can occur. Understanding the failure modes is essential for quick

resolution.



Scenario A: Wireless Microphone Dropout

Symptoms: Audio cuts in and out when the presenter moves.Technical Cause: Multi-path interference or RF 

shadows.Solution:Ensure the receiver antennas on the back of the Aiwa unit are at a 90-degree angle to each

other. This maximizes the probability of catching the signal phase. Check for local interference from high-power

LED screens or Wi-Fi routers.

Scenario B: Excessive Hiss or Static

Symptoms: A constant white noise regardless of volume.Technical Cause: Poor signal-to-noise ratio due to low 

input gain and high master volume.Solution:Increase the output volume of the source device (e.g., the

smartphone connected via Bluetooth) to 90% and lower the master volume on the speaker. This forces a cleaner

signal through the amplification stage.

Scenario C: Battery Failure to Charge

Symptoms: The unit only works when plugged into AC power.Technical Cause: Sulfation of the lead-acid battery 

due to deep discharge.Solution:Lead-acid batteries used in systems like the WAS series should never be stored

in a discharged state. To prevent this, charge the unit for 8 hours after every use, even if the battery isn't fully empty.

If the battery is dead, it must be replaced with a matching Ah/V specification to maintain the charging circuit's

integrity.

Advanced Engineering Concepts: The Inverse Square Law

When planning a large event with a portable system, engineers must calculate the Acoustic Attenuation. The 

Inverse Square Law states that for every doubling of distance from the sound source, the SPL drops by 6 dB. 

If an Aiwa AW 115 produces 100 dB at 1 meter, the level at 2 meters will be 94 dB, at 4 meters 88 dB, and at 8 

meters 82 dB. If the ambient noise floor of a busy meeting room is 70 dB, the speaker must be capable of providing 

at least 85-90 dB at the furthest listener's position to ensure a 15-20 dB Signal-to-Noise Ratio (SNR), which is the

standard for clear speech intelligibility.

Evolution of the Aiwa Ecosystem

The synthesis of the technical data provided—ranging from the S316 microphone to the 15-inch portable 

woofers—points toward a modular approach to sound. The current market demand focuses on "all-in-one" 

solutions where the mixer, power amplifier, battery, and wireless receivers are housed within a single 

Polypropylene or ABS plasticenclosure. This material choice is not accidental; it provides a high strength-to-

weight ratio and is acoustically inert enough to prevent unwanted cabinet resonances that occur with thinner

materials.

As we look toward future iterations, the integration of TWS (True Wireless Stereo)technology—which allows two

portable units like the AW 115 to pair wirelessly and act as a Left/Right stereo pair—is becoming a standard

feature. This effectively doubles the acoustic output and provides a wider soundstage without the need for complex

cabling, representing the pinnacle of convenience in modern portable audio engineering.

The technical sophistication of Aiwa’s current offerings demonstrates a clear understanding of the needs of the

mobile professional. By balancing transducer physics, efficient Class D amplification, and robust wireless protocols,

these systems provide a reliable foundation for communication. Whether for a small corporate meeting using a 10-

inch WAS-110LVE or a large outdoor gathering requiring the 15-inch AW 115, the engineering remains focused on

one goal: delivering clear, authoritative sound in a package that requires no external infrastructure. Success in



utilizing these tools depends on a fundamental grasp of gain staging, placement physics, and proactive battery

management, ensuring that the legendary audio performance associated with the brand is realized in every

application.
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