1 INTRODUCTION TO AUDIO SIGNAL CHAINS

Audio signal flow refers to the path an audio signal takes from the source (like a
microphone or instrument) to the output (like a loudspeaker or recording device).

It's essential for sound engineers to understand how audio travels through each
component in the system in order to diagnose problems, optimize setups, and
ensure clean, high-quality sound.

1.1 UNDERSTANDING SIGNAL PATH FROM SOURCE TO OUTPUT
MIXER

Audiovarsity

A typical signal path in a live or studio setup may include the following steps:

Sound Source: A microphone or instrument captures the original sound.
Preamp: Boosts the mic-level signal to line level.

Mixer or Audio Interface: Routes and processes the signal (gain, EQ, pan,
etc.).

Signal Processor: Applies effects such as compression, EQ, or reverb.
Amplifier: Increases the signal level to drive loudspeakers.

Output Device: Converts the electrical signal back into sound (e.g.,
loudspeakers or headphones).

1.2 STAGES OF THE SIGNAL CHAIN
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1. Input Devices: These include microphones, DI boxes, and instruments.
Microphones typically produce a very low voltage signal and require a preamp to
raise it to usable levels.

2. Preampilifiers: A preamp amplifies low-level mic signals to line level. Proper gain
setting here is critical to avoid noise and distortion.

3. Mixers and Audio Interfaces: These allow you to combine, control, and route
multiple audio signals. Mixers often include EQ, pan, and auxiliary sends for routing
to effects or monitors.

4. Signal Processors: Include devices or plugins like equalizers, compressors,
reverbs, and delays. These are either inserted into the signal path or sent via
auxiliary routes.

5. Amplifiers: Amplifiers take line-level signals and boost them to speaker level.
They must be matched with speakers in terms of power and impedance.

6. Output Devices: Loudspeakers and headphones convert the electrical signal
back into sound. Proper placement and calibration ensure accurate sound
reproduction.

1.3 ANALOGUE VS DIGITAL SIGNAL FLOW.

In audio engineering, sound systems can be classified as either analogue or digital.
Each system type processes and transmits audio signals differently, with unique
advantages, limitations, and applications.

Understanding the differences is essential for choosing the right tools in various
recording, mixing, and live sound environments.

Analogue Sound Systems
Analogue systems transmit audio as continuous electrical signals that represent the

original sound wave.
They typically use hardware-based components like analog mixers, preamps,
outboard processors, and tape recorders.

Key Features:

« Warm and natural sound reproduction.
» Simpler signal path; more tactile control.
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* Susceptible to noise, interference, and signal degradation.
* Physical equipment requires more space and maintenance.

Digital Sound Systems

Digital systems convert audio into binary data (Os and 1s) using analog-to-digital

converters (ADCs).

Signals are processed, stored, and manipulated in a digital format using software

and digital devices.

Key Features:

* Clear, precise sound with minimal noise.
* High flexibility through software-based control (DAWSs, plugins).

* Easier integration with computers and digital networks.

» Dependent on latency, software updates, and hardware compatibility.

Comparison Table

FEATURE

ANALOGUE SYSTEM

DIGITAL SYSTEM

Signal Type

Continuous electrical

Binary (digital code)

Sound Quality

Warm, smooth

Clean, accurate

Noise

More prone to interference

Low noise floor

Equipment Preamps, analog mixers, Audio interfaces, DAWSs,
outboard gear plugins
Flexibility Limited by physical routing Highly flexible and
automatable

Maintenance

Requires calibration and
upkeep

Easier to maintain; updates
via software

Storage

Tape, analog media

Hard drives, cloud, SSD

Learning Curve

Straightforward, hands-on

Steeper; software-dependent
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Comparison: Analog Signal Chain vs Digital Audio Workflow

Stage

Analog Signal Chain

Digital Audio Workflow

Sound Source

Mic/Instrument

Mic/Instrument

Preamp

Analog Preamp

Audio Interface Preamp

Mixer

Analog Mixer

DAW Mixer (in software)

Processing

Outboard Gear (EQ, Compressor)

Plugins (EQ, Compressor, Reverb)

Recording Medium

Tape Recorder

Computer/DAW Recording

Playback System

Amplifier + Speakers

Interface Output + Monitors

1.4 ANALOGUE TO DIGITAL FORMAT CONVERSION

Step 1: Sound Begins as an Analogue Signal
Sound waves in nature are continuous vibrations. Microphones convert these sound
waves into continuous electrical signals, still in analogue form.

Step 2: Signal Reaches an Audio Interface or ADC
The analogue signal is sent to an Analogue-to-Digital Converter (ADC), usually
inside an audio interface, digital recorder, or sound card.

Step 3: Sampling — Measuring the Signal in Slices

Sampling involves taking rapid measurements of the signal. The number of times the
signal is measured per second is called the Sample Rate.

Common sample rates include 44.1 kHz, 48 kHz, and 96 kHz.

Step 4: Quantization — Assigning a Value to Each Sample

Each sampled point is assigned a numerical value based on its amplitude. This
process is called quantization.

The precision is determined by Bit Depth, such as 16-bit, 24-bit, or 32-bit.

Step 5: The Signal is Stored as Digital Audio
The digitized data is stored as binary code in formats like WAV, AIFF, or MP3. This
digital data can be edited, copied, or transmitted without quality loss.

Final Analogy
Imagine tracing a smooth curve by plotting lots of dots along the line and writing
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down their positions.
That’'s how analogue audio becomes digital — a series of measured points that,
when played back quickly enough, sound like the original wave.

Summary Table

Step Process Key Concepts
1. Input Sound captured as electrical signal Microphone, Analogue
signal

2. Conversion | Analogue-to-Digital Converter ADC

3. Sampling Measure signal many times per Sample Rate (kHz)
second

4. Assign numbers to each sample Bit Depth (16, 24, 32-bit)

Quantization

5. Storage Save data in digital formats WAV, MP3, Binary data
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