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High Efficiency Power Amplifier

Aksorn Wilainumchokchai
Pichai Cusirivanishakorn advisor
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Abstract

According to this project ~~High efficiency power amplifier—that plays an important role
to amplify Voltage signal,especially audio signal, A conditioned signal that be amplified by it
has an adequate electrical power which can be loaded by devices such as 8 ohm speaker.In these
circuit constructions and designmethods which electronic principle be comprise were applied
in order to meet the specifications in power delivering and quality of sound,Based on
knowledgement- The benefits of this design can be enchanced further to the higher level of

electronic study-and research .
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veGr= | Vepl®

Voo vsop=Vop-1y,
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PMOS Qﬂqﬁﬁﬁiﬁlﬂéiuﬂh\i Non-saturation
yanlAsuaaIuz(Transition point)¥ed PMOS A®
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v H 4
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' =3 A 1 A (= Tyl 2 o A B O ~
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o o d 1 Y] I3 ) ~
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el gt

2.28
g (2.28)



14

Y
71
(@]

P p 4 Jd a Jd a o
12,13 w)CMOS invertersiioeinaadndninasanai lalge

o 2 A o a o a o
311912.14(v21)EMOS mvertermmemvmmwmmnammqﬂﬂm

@ P a @ H g A o
wmmu‘nqmumﬂhlﬂuu@’;PMosmmg:ﬁmegmmammﬂiJqa

ES4 fP,,dt = OJCL(VDD —vo)fl;—;’dt (2.29)
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E. A @M, | 2C) —20— i =5CLV§D (2.31)
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NMOS 710
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P=fE. = fC/Vp (2.34)
é d' 3 [ 4 [ o é [ v
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2.5 AN 4 'm)sﬂameinmunsmmmnmwm (Low pass filters)
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#99(Second Order Low Pass Filter) Taodisngazideaaadngand
2.5.1Wdﬁi‘fuﬂlﬂ\‘nmiﬂﬁmﬁuﬁ‘uﬁZ(Second-Order Filter Functions)
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v Vv
W11 (Transfer function)i‘l&‘;l i laldeid
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é Al 2 d’,
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~ v a Jd LS
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diosnnsdeddi v, = 09ngli220 5114
V==V, ==pV,==pV, (2.42)

i v, + APV, (2.43)

(2.44)
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v iy ) > § a J
disamnanumieuiunnilszmsues Quag Q, (Transistor matching) AIzUANVIDIAADS
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322 quinvawveamsdwuliihnszuanss (Dc Tranfer Characteristics)
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1 H = sa @ o
[ranNsaNeNRsTnEANIAnMeil luwslines nlFiumsvnedyauving

{&n(Small Signal Parameters) #431/113.7 uanadiamsao199s lagusedudUWNLLY adl

wosuden  annunildhensii(Forward-Transconductance :g) ansaionlvoglumey

YBIANANUUIUINT G| ma‘f ﬁ"Jklﬂ (Individual Transistor Transconductance: gf) A Y
A5 3.13
Vi IQ
1 1
Q 2
= = =—g (3.13)
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Vo= Vae Y :[V+ _icch]—[V+ —ic1Rc] (3.15)
Jaguing 18Ty
1 1
0 gmvd (Y gmvd
y =|| =422 || =222 |IR. =g Rv
o 2 2 2 2 C gm o i (316)

lugili 3.8 waz 39 waasdnsaiourensveisnnuuandie  Augasna
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Suiusvesaussmuuaznszuavesdayanaiugtlvesdinnniimae I (Transconductances
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. g ) iffesmnanuiuunasienszualugauadmanudmm e niynidisumema 51
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Signal ground

5171 3.9 LAAIVFIIILANUUANA WA IO WIHNILUATUTBIATL

naumsi idnan 1idhsduawismihwmea, ladeauns

% RN o

AN=
\Z; 2 4V

(2.18)

a d [
323 momnesingliseselieudaaminadn (Small-Signal Equivalent

Circuit Analysis)

4 a o v o v
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v 1 a a J ¥ a v
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71# 3.10 nressioudaanaviinen

Fusldusedu v, =V, uag R, =a 4l
e ﬂRC (Vb2 —Vbl)
By 2(rﬂ +RB) (3.19)
useiudunaAmeIs EUD THuane
Vi=V5 Vi (3.20)
AdaswesanimesFen Inuane

V R,
= \ G4\ (3.21)
Va’ 2(rlr+RB)

A

324 meandiumInindagnaneeulnia(Commonmode rejection Ratio;

CMRR)

oA o W w £ a 4 @
Susiivenanuennsn lumsidadyaanouueulnue  Fagniaduiuinleny

M3 3ARAATHYBINTIVIBAUANAI TABIRZ

4,

CMRR =
7 (3.22)
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Tapiln@udan CMRR azuaauiluniiods
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A
CMRR ; =20log,, Zi‘ (3.23)

cm

325  29sumgansuanmanlyvaadsznnuennw (Differential amplifier with

active load)
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waziluwai 19
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d M
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uﬁﬂﬁ‘ﬂ (Small signal analysis with BJT active load)
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3.3 MAN 2 MAVENBTYRNUNIIAN (Voltage Amplifier)
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1+ 4
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3.4 MAN 3 MAvENanseud (Current Amplifier)
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TorosaanodFi(Crossover distortion) fitiavy Fa19vstszianiiduiitdemihmniflunna
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3.5 29951EINAN 9 (Additional circuits)

3.5.1 ummim'aN«'nsi’]auné’mmuav(Negaﬁvc Feedback Terminology)
\ v d’ld o @ g
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4.3 29a5amAaaeli(Class AB Amplifier)
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