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essential. Using the analog-input 
class D amplifier, the PWM signal 
would have been generated through 
advanced analog circuitry.

Once the signal is converted to PWM, 
it then passes to the power stage, where 
it is checked for error conditions and 
timing control is applied. The signal 
is then passed to gate drivers, which 
control the MOSFET switches. Other 
functions in the power stage include 
detection of and recovery from error 
conditions, such as over-current, over-
temperature, and under-voltage.

After the power stage, the last step of 
the audio signal pathway is through a 
low-pass LC filter, which removes high-
frequency components from the audio 
signal to reduce EMI. This is effectively 
the digital to analog conversion. With-
out this inductor and capacitor filter, 
the speaker itself becomes the digital 
to analog converter (DAC). Most of TI’s 
lower-power analog-input class D prod-
ucts do not require this filter, but it can 
be included to minimize EMI.

Because the digital amplifier con-
verts the signal to analog with passive 
components, this conversion introduces 

no distortion to the signal. The conver-
sion from digital to analog occurs at 
the final output voltage, avoiding un-
necessary noise that will be audible. In 
contrast, the analog conversion occurs 
as the first step in an analog ampli-
fier and is at a low-level voltage, which 
is then processed and amplified. Any 

noise on this low-level signal from pro-
cessing or from coupling will be ampli-
fied and affect the final signal quality.

CONCLUSION
As previously mentioned, the digital 
amplifier provides several advantages 

over the traditional analog-based cir-
cuit, such as fine detail, noise immuni-
ty, high efficiency, and configurability. 
In addition, because audio processing 
design is now software-centric, changes 
can be made quicker with less impact 
to the design schedule.

The digital amplifier is changing 
the audio and home theater market, 
and will continue to do so. The ben-
efits of the digital amplifier have 
been enjoyed by mass consumer 
markets for the past three years, and 
home theater systems are now com-
monplace, in large part due to the 
digital amplifier. Digital amplifiers 
will expand across various markets 
(e.g., automotive head units, porta-
ble systems, in-wall speakers, and 
so on) and enable new product cat-
egories, replacing applications that 
have traditionally been dominated 
by analog. Texas Instruments has 
been one of the driving forces behind 
this shift toward digital amplifiers 
and is at the forefront of future home 
audio innovations, changing the way 
consumers are able to experience 
entertainment.    aX
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