v T 142074

Inentiwusilminauameiianmsulasdyanondesuuu PCM (Pulse Code Modulation) (Hu
Fyne PWM (Pulse Width Modulation) tiadlaulifiumezenouaiassnedoaaas Taglicas
odsmuwlndygnadineaduamnaan TaglaRandnmsluuusassdyonandos 16 Jofduiinuy
Fasowmunsdiaradn mm‘Jﬂi’rﬂwuﬁ;umﬂmwﬁﬁugwLﬁuvﬁumwﬁuﬁuélﬁqmmﬁvaqﬁtymwmﬁq
dNUUY e PWM ﬁlﬁmnmmﬂaqicytmmﬁm PCM el 44.1 kHz Togldinatiadana vei
anuinasdyusade (Reference signal) Ustann: 5.89 GHz ‘?}ﬂu'mminasvw'ivu‘lm"lumqﬂf]ﬁa N
daaiimsanszaumimaulad (Re-quantize) dyanalvinde 8 Ua ialWdyaa PWM faud
Reference signal Uszanai 22.5 MHz 3eanansoadinldade uddiammsmoauladanssdussyinliany
aziuauadyngydely Rdadlimszasanuisurasdyanafitnaiu Inniwesilaaens
saispanuiamoulagldinaiiamailonasumnds (Oversampling) Fudumsiiainnuaazaems
dudaya warmslddyann PWM wuy 9 n Tashasisieemidyana PwM AlaTianuieuds
osluiindanas dyana PWM Aulasnindyana PCM lagldinafiadenaazgmaniesiziim
uJas’t%udmmﬁmi'«vuuvaqf?numvnmua:atﬂﬂm%m"mmﬂuﬁna’ tamanuilsranduaradiznsee
PHATNRBULYUE 9 wamsHassMINuzaImulasdyanuainamelysunsunauiiesd
Wy maliamsudasdygra PeM Wudyana PWM wuv 9 Ja dunseanuandagesasdyanuay
Tufinddududiq uazdurawmasanumoudimsluiings iy (THD) asalapgeiiuss@ndaw wasvin

g

Temslanesugnuaslsenaudmeaslvnanaady

This thesis presents an optimal algorithm to convert a PCM (Pulse Code Modulation) audio
signal to a PWM (Pulse Width Modulation) signal that is normally used for a switch-mode (class D)
amplifier circuit without using a digital to analog converter (DAC). A 16-bit audio format commonly
used in CD ROM's was chosen as a case study. The technique is developed from the frequency-
domain relationship of the PCM and PWM signals. The PWM reference signal resulted from the direct
conversion of 44.1 kHz PCM signal would become as high as 5.89 GHz and hence is not realizable.
This restriction can be overcome by re-quantize 16-bit PCM signal to the 8-bit one so that the FWM
reference signal will have a realistic frequency of 22.5 MHz. However, such a re-quantization reduces
the PCM signal resolution and causes harmonic distortion on the resulting PWM signal. Since the
signal distortion is undesirable and needs to be minirﬁized, the thesis proposes two compensation
methods: “signal oversampling™ and “9-bit PWM pattern™. The former is effectively equivalent to
increasing the number of sampling points of the PCM signal while the latter tends to increase the signal
resolution by means of an extra polarity bit. Harmonics and distortion analysis were used to evaluate
the PWM signals obtained from the aforementioned techniques and to reveal the effectiveness of each
technique. Computer simulation of the PCM to PWM signal conversion was developed and the results
indicate that the proposed PCM to 9-bit PWM conversion technique is able to decrease the amplitudes
of low-order harmonics and the total harmonic distortion factor (THD) significantly. The reduction of

harmonics is more pronounced when the signal oversampling is used in conjunction.





