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Hoi tiep

® Gidi thiéu

® Phan loal

® Ki€u dién ap noi tiép

® Ki€u dién ap song song

® Ki€u dong dién noi tiép

® Ki€u dong dién song song




®* PDua mot phan dién

ap ra vé dau vao

Hoi ti€p am va hoi

ti€p duong

® Hoi tiép duong: mach

- tao dao dOng

® Hoi tiép am: 6n dinh
hoat ddng cua mach

Input , | T V. A v (output ®
signal signal)

Feedback amplifier



Gigi thiéu

® Tac dong cla hoi ti€p am
Gidm hé s6 khuéch dai
Thay doi tré khang vao ra
On dinh hé s6 khuéch dai
On dinh hoat dong
M& rong ddi tan hoat dong
Gidm nhiéu




Phan loai

® Duya trén cach dua tin hiéu ¢ dau vao (noi
ti€p/song song) va cach lay tin hiéu & dau ra
(dién ap/dong dién)
Ki€u dién ap noi tiép
Ki€u dién ap song song
Ki€u dong dién noi tiép
Ki€u dong dién song song



Ki€u dién ap noi ti€p

+ |
v,
-

.|..
vV,

£
Vi

A=V [V,
B=V/V,
A=A/(1+pA)
Z=Z(1+BA)
Z=Z,J(1+[BA)



Ki€u dién ap noi ti€p

R;f Ampliﬁcr

|
L™ |k
N\, ; R N\, av,
L——Vf+' l

< &

Feedback network

s

v
v, =BY, ﬁ:é v,

=
Il

Shs =1




Ki€u dién ap noi ti€p

A=A/(1+3A)
B=Vi/V,=R,(R*+R))
Z=Z{(1+BA)

2L J(1+BA)



Ki€u dién ap song song 3

LY o A=V/I
| V. +$ ® [3:|f/V0
f I, A= T V,é R

| j

o A=V IV =AI(1+BA)
o Zi=Z/(1+pA)
¢ Zof:Zo/(1+ BA)




Kiéu dién ap song song

- * B=I/V =-1/R’

%x o A=A/(1+BA)
R, TI:W &) b * Z~Z/(1+pA)
N % A’ k\h ¢ Zof:Zo/(1+BA)




Ki€u dong dién noi ti€p :

Basic amplifier

% O 3

Feedback network

+
fiy

Eggfﬂﬂ

A=l V.

B=v/l,

A=l IV =AI(1+3A)
Z=Z(1+BA)
Z=L,(1+PA)



Ki€u dong dién noi ti€p :

+Vee
Re
Rp
Gy
=
Vi
= 1 I,
+

I (% F

A=l V.

B=V/I=R,

A=l IV =AI(1+3A)
Z=Z(1+PA)
Z=Z,(1+BA)



Ki€u dong dién song song 2
-, A=1 /I
el
r B=1/1_

|
4
|

I =

Bl, l,

k:

A=l /1 =AI(1+BA)
Z=Z{(1+PA)
Zof:Zo(l-l_BA)



Ki€u dong dién song song

_WDD_

" A=l /|
o e g B=1{1,=Re/(r.+Re+R)
i Aseae
i A e

e

W R

L
+ It
® :
%E




Hé so khuéch dai véi hoi tiép | :

TABLE 17.1 Summary of Gain, Feedback, and Gain with Feedback from Fig. 17.2

Voltage-Series  Voltage-Shunt  Curreni-Series Current

Shunt
Gain without feedback A L Vo k b
T Y Yo Y fy
41 Wilhout Teedbac Vr- J'I- L": f]-
v I V. iy
f f i f
Feedback b — — — —_
i v, V, ; l
y D v, l L




Tro khang véi hoi tiép :

TABLE 17.2 Effect of Feedback Connection on Input and Output Impedance

Voltage-Series Current-Series Voltage-Shunt Current-Shunt

7. 7 (1+ BA Z (1+ BA 4 -
(Increased) (increased) (decreased) (decreased)
Z - Z (14 BA a Z, (1t PA
af l+l}f‘l rJ( B] 1+BA rJ( BJ

(decreased) (increased) (decreased) (increased)




Biang thdong véi hoi tiép :

Gain
.IL
A

Ar;l

U.?G?A,-ﬂ /
B,
0.707A,,

iy A b fi Freciuency
> B -




Bai tap

® Chapter 18: 1, 2,3,4,5




Mach

® Ghe
® Gheé
® Gheé
® Mac
® Mac
® Mac

ghép

n gilra cac tang khuéch dai
0 Cascode

0 Darlington

N nguon dong

n dong guong

n khuéch dai vi sai




Ghép gilra cac tang khuéch

dai

o
OO0 0 o

hép truc tiép
hep dung tu
nép dung bién ap
nép dung dién tré

nép dién quang




Ghép gitra cac tang khuéch dai

Ghép truc tiép

® Truc ti€ép ghép gilta dau ra
tang trudc va dau vao tang

+Ver=+1 sau
2 2v .
Roy 0 8l e Uu
Bp L T 7 j v Pon gian
1p A~ ” o
1 198 I % m) Khong mat nang luong
|| Bo=100/5i A .
A Reo Khdng méo
B=40i5i = Be =2t Bang théng rong
1.1
pun ®* Nhuoac:

Phai chi y anh hudng DC
gilra cac tang
® Hay su dung trong IC



Ghép gitlra cac tang khuéch dai

Ghép dung tu

+Ver-

(L
s
T
11

—H 5

e
r— 0
?

® Dung tu ghép dau ra tang trudc va dau vao tang sau




Ghép gilta cac tang khuéch dai

Ghep dung tu

—
Cy
v My

Stage |




Ghép gitra cac tang khuéch dai

Ghép dung tu

® Dung tu ghép dau ra tang trudc va dau vao tang sau
* Uu:
Céach ly DC céc tang
Dung tu 1&n tranh méo
® Nhugc:
Cong kénh
Han ché tan so thap
® S dung trong mach riéng lé
® Tu tuy thuOc vao tan so cua tin hiéu. VD: v&i &m tan tu noi tang
cO tri sO tU 1uF dén 10 pF. Tu C_ thuong chon tir 25uF dén 50
UF



Ghép gitra cac tang khuéch dai

Ghép bién ap

Dung nhiéu truéce kia
Cach ly vao ra

Dé phoi hgp trd khang
DAi tan lam viéc hep
Khdng tich hop duoc
Cong kénh

pat

=>it dung




Ghép gitlra cac tang khuéch dai

® Ghép dung dién trd - thudng dung cung C
Tang trd khang vao
Giam tin hiéu vao
Tao muc dich dién ap
Phu thubc tan so6 (khi dung ctuing C)
® Ghép dién quang
Dung cho ngubn dién ap cao




Ghép Cascode

Vee

® Hai transistor mac chung
E va chung B dugc noi
truc tiép

® Pac biét dugc sur dung
nhiéu trong cac Ung
dung & tan so cao, vi
du: mach khuéch dal
dal rong, mach khuéch
dai chon loc tan s6 cao



Ghép Cascode

® Tang EC vdi hé s6 khuéch dai dién ap am nho va tré khang
vao 18n dé dién dung Miller dau vao nho

® Phol hop tréd khang & clra ra tang EC va clra vao tang BC

® Cach ly tot giCra dau vao va dau ra: tang BC c6 tong trg vao
nho, tong trd ra I6n c6 tac dung dé ngan cach anh hudng cla
ngd ra dén ngd vao nhat la & tan so cao, dac biét hiéu qua vél
mach chon loc tan s6 cao



0000
0000
o000
’ o0
o
Ghép Cascode
Vo= 1BV
I ® Mach ghép Cascode
thuc té:
E 1 — _ — = A
. A =L = dén dung
ipin | Miller @ dau vao nho
" { o ¥os , A -
C, C=5uF A,210n => he soO khuéch
I t 0 dai téng 16n
1k
o', Vas (B, = 3= 200)
5.6 k2 : o :
i ¢,
(" =5 pF
.F-c”lﬁ.1
4.7 kil | II.E == 20 F

w



Ghép Darlington

C ¢ ® Hai transistor cung
loai, hoat ddng nhu
mOt transistor

Q[ QD
0 ® Hé sb khuéch dai
dong dién tong rat
fofy
E E

® TOng trd vao rat 16n



Ghep Darlington

o +Vee

r
oV,

il
=z
™
—

Phan cuc trans Darlington va so do
tuong duong mach lap emitter
(hay st dung trong mach cong
suat)




000
0000
o000

o000

o0
V4 - o
Gheép Darlington
+¥ee (+18 V) Type 2N999
N-P-N Darlington-Connected
- 4 Silicon Transistor Package

Parameter Test Conditions Min. Max.

Ry § Ve Io =100 mA 1.8V
13 ML)
; heg (Bp) I =10 mA 4000
Cy - Ic =100 mA 7000 70,000
) i By = 8000
0.5 pF I"] | : Vap = 1.6V
® T6 hgp vao mot package
{I{ i (hinh vé)
g ® Hoac xay dung tu 2
§-*‘5““ transistor roirac (chay: T,
+* cong suat nhd, T, cong suat

IGn, 1. max la gidi han cua T,



Ghép Darlington - tng dung |

| ® Nhay cam véi dong rat
N nho -> ¢o6 thé lam mach

b

iouich soroes Ehe “touch-switch”

Pl

® Mac kiéu CC cho
khuéch dai cong suat
véi yéu cau phoi hop
tré khang vdi tai co tong
trd nho




Ghép Darlington bu

9 ® Tuong tu ghép darlington

® Hali transistor khac loai, hoat
déng giong nhu moét BJT loai
pnp

® Hé sO khuéch dong dién tong
rat I6n




Mach nguon dong

B6 phan cap dong dién,
mac song song VOi
dién tréd R, duoc goi la

1@ =R Nebathrctt N -
ndi tré clia nguodn

Ngubn dong dién ly tudng
khi R = o, va cung cap
mot dong dién la hang
sO

() Meubn Iy trdng




Mach nguon dong

I ® Dong cung cap 6n dinh
" I . va dién trd nguon rat 16n
{> Tnss ® Surdung BJT, hoac FET,
hodc két hop

Wisloff)

e A s
e |, I.ladong dién khdng
i doi dugc cap cho mach,
= ndi trd nguodn la dién trd
RS g Ez ra clia mach
A




Mach dong guong

K

5

ﬂ

CC
o
% H’II
L .y
":
—

® Cung cap 1 hoac nhiéu
dong bang 1 dong xac dinh
khac. Chu y khong nhan ra

I qua nhiéu dong

® S(rdung chu yéu trong IC

e Yéu cau: Q,, Q, hoan toan
giong nhau

¢ I=1=V_-V_/R

iz



Mach khuéch dai vi sai

IW ® Mach doi xu‘ng theo du’dng
thang du’ng cac phan tu’

el Rz tuong Ung gidng nhau vé
moi dac tinh

® Q1 gibng hét Q2, mac kiéu

o+ _ EC hoac CC

| QL Q2 W . ]

i " e 2dauvao v, vav,, co thé

st dung 1 hoac phoi hop

e e 2daurav,vav,, st dung

1 hoac phoi hop

I"f-:-ut

+_




Mach khuéch dai vi sai

® P3u vao can bang, dau ra can bang
Vin= Vi~ Vo, Vo = Va =V

0

® P3u vao can bang, dau ra khéng can bang
Vin = Vl- V2 ’ Vout = Va

® P3u vao khéng can bang, dau ra can bang
Vin=Vi s Vo = Va— VY

® Pau vao khong can bang, dau ra khdng can bang
Vin=Vi s Vou = Vy



Mach khuéch dai vi sai

- hé sé khuéch dai vi sai va hé sé triét tiéu déng pha

Ché dd phan cuc 1chiéu: V,, =V, =>1_, =1, =1/2 =>V_, = V,,

Néu Vin = Vl - V2 => VBl+Vin va VBZ_Vin => icl > icZ
=> Vour = Vo1 = Voo >0
0 khuéch dai dién ap vi sai

Néu Vin = Vl = V2 => VBl-i_vin Va VBZ+Vin => icl = ic2
=2 Vot = Vo1 " Vo = 0
O triét tiéu dién ap dong pha



Mach khuéch dai vi sai

- hé sé khuéch dal vi sai va hé sé triét tiéu déng
pha

Phan tich bang so d6 tuong duang xoay chiéu:

V,=V;,V,=0; Vv, ,=V, : A=RS2r,

Vi, =V -V, sV, = V.-V, A=RAT, (differential mode)
V.=V, =V, ; V=V, P A, = BRJ(Br.+ 2(B+1)R;) (common mode)
Nhan xét :

Tin hiéu vao nguoc pha: khuéch dai lén

Tin hiéu vao cuing pha:  khuéch dai nhé

kha néng chong nhiéu tot

Ti s6 nén déng pha (CMRR-Common mode rejection ratio)
= Hé sO KD vi sai/Hé s6 Kb dong pha

CMRR cang I6n chat lugng mach cang tot

VGi KB ngd ra khéng can bang, T,, T, van c6 tac dung trlr cac tin hiéu nhiéu
déng pha hay anh hudng clia nhiét do tac dung Ién hai transistor



Mach khuéch dai vi sai

- ndng cao tinh chéng nhiéu

® C6 ngudn dong 6n dinh
vGi noi tré rat 16n

-> 0n dinh nhiét va gidm
hé s6 Kb dong pha

-> tang kha nang chong
nhiéu

Ngubn dong ciing co thé
la mach dong guong

Figure 1-8 — Simple Current Source




Mach khuéch dai vi sai

- ndng cao

tinh chéng nhieu

+V

® SU dung “active loads” -

@ Current mirror maCh d(\)ng gucjng

0 thiét lap dong collector
nhu nhau trén cad hai
Q transistor

' out

0 tang hé s6 khuéch dai

% VI sal



Mach khuéch dai vi sai

- van dé dién ap tréi

®* Ng/nhan: dac tinh ky thuat cua hai transistor
khéng hoan toan gidbng nhau

e Khac phuc: Dung dién tré R. khong doi
xtng (bién trd)



Mach ghép

® BT chuong 12: 1, 6, 11, 12, 15, 19, 21, 24, 26, 30




Khuéch dai céng suat

® Gidi thiéu
® Link kién cdng suat va dac tinh
® Cac ché d6 hoat dong cla tang KBCS

Kién truc tang KBCS
Khuéch dai cong suat ghép bién ap, AC &

DC

® Nhiéu trong KBCS



Gigi thiéu

® Tang KBCS muc dich dé hoat déng tai, vdi
dong qua tai Ién dén vai ampre => khong
phai la KD cong suat thap (tin hiéu nho) nhu
da tim hi€u trong cac chuong trudc

®* Hudng dén hé thdng am thanh trong nha
(VD: dai, am ly)



000
0000
o000
XX )
m /= = A o0
Gioi thieu :
| |
input
selector —
’ treble
halance 1o other
‘ volume channel
cd | i}
disc o]
i PN
lape -t S L
radio— ==:"=! EF s I:]:|
1
mig l -
filters onfofi
INPUTS PREAMPLIFIER POWER LOUD-

AMPLIFIER SPEAKER

Hé thong am thanh Hi-fi (High fidelity): khuéch dai tin hiéu am
thanh t&r nhiéu nguon khac nhau (dia CD, radio, micro) dua ra
mot loa (mono) hodc 2 hay nhiéu hon (stereo)



Gigi thiéu

® Pau vao: nhiéu muec dién ap vao va tré khang khac
nhau
VD:microphone — 0,5mV va 600Q

dia CD — 2V va 100Q

® P3au ra: ¢ nhiéu loai loa v4i mic cong suat rat
khac nhau (tUr vai W dén vai tram W). Trd khang loa
cling c6 nhiéu muc khac nhau, trong doé cac gia tri
4, 8 va 16Q tuong doi pho bién



Gigi thieu

® Tang tién khuéch dai (preamplifier): khuéch dai tin
hiéu vao dat mdc nhu nhau véi dap Ung tan so
phang trong khoadng am tan (20Hz dén 20kHz).
Ngoai ra, c6 thém bd khuéch dai c6 chon loc
(equalizer) d€ tang/gidm phan tan thap (bass),
phan tan cao (treble)

® Tang khuéch dai cong suat (power amplifier):
khuéch dai dién ap va dong dién véi dap Ung tan
sO phang trong ving am tan



Gigi thiéu

® Yéu cau vditang KBCS:

1. Cung cap cbng suat dén loa ¢ tai xac dinh
trudc

2. Hé sO Kb dién ap 6n dinh, khéng bi anh
hudng bdi tai

3. Nhiéu thap

Tiéu chi (2) va (3): nén s dung indicate that
overall negative feedback should be used.
The

® closed-loop gain will then be determined by



Linh kién céng suat & dac tinh

°* Dibt

® BJT cbng suat

® MOSFET cong suat

® Thyristor (SCR-silicon controled rectifier)
® |nsulated-Gate Bipolar Transistor (IGBT)
® Gate Turn-Off Thyristors

® MOS-Controlled Thyristor (MCT)



Linh kién céng suat & dac tinh

® Pidt cong suat: khd nang chiu dong thuan Ién (n100
A)

® BJT cbng suat : P=nW — n*100 KW, f = 10KHz, npn
=> Transistor Darlington cong suat: dong bazo nhé

® MOSFET c6ng suat : diéu khién bang dién ap vao
(chuyén mach)



Linh kién cdng suat & dac tinh| :

65 W at 25°C Caze Temperature

6A Continnonsz Collector Current
10A Pealk Collector Current

100V Collector-Emitter Voltage
Lzolated transistor package availlable
on request

+  Custom zelection: possible

® BJT cong
suat: P=nW —
5 n*100 KW, f =
TO-220 10KHz, npn

o F ¥

® Transistor
PN2222A MMBT2222A PZT2222A Darlington
&4 O A
% [ : C cong suat:
] e dong bazo
TO-92 Eﬂﬁ' B 50T-223 B N h 6

NPN General Purpose Amplifier

= This device s for use as 3 medum povesr ampFier and switch
requinng colecior currends up 1o S00mA.

= Sourced from process 18



Tan nhiét trong transistor
cong suat

® Cong suat I&n nhat phu thuoc:
Cong suat tiéu hao: P =V .l

Nhiét d6 cla 16p tiép giap (Si:150-200°, Ge: 100-
110°)

® Pyry=Poro(T1-TO)(hé s6 suy giam)
=> SUr dung tan nhiét dé tang céng suat cuc dai

® S{r dung khdng khi (<60W) hodc chat Idng
(>100W)



Cong suat, dién ap va dong dién

Tin hiéu dang sin:
u=V,_sin(wt)
| = |_sin(wt)

Cong suat trén tai:

P=V_ | /2=V ?2R

Tinh theo dién ap dinh-dinh v, ;  Hinhve U, 1 qua dien
tro R

P=V_ 28



Ché do hoat dong cua KPCS

® Ché d6 A — dong dién chay lién tuc trong
mach => tranh tinh khong tuyen tinh do
mach chuyén dbi ché db on va off

® Ché d6 B — rat pho bién (ché do AB)

® Ché do C — linh kién dan trong khoadng dudi
50% thoi gian, thuong dung trong mach radio
két hgp v&i mach cong hudng LC



Ché do hoat dong cua KBCS

® Ché db D — chuyen mach glu’a muc cao (on trong
khoang thoi glan ngan) va muec thap (off trong khoang
dal) lién tuc vaéi tan soO siéu am, hiéu suat bién doi
nang lugng rat cao

® Ché dd E — dién 4p hoac dong dién qua transistor
nho => cong suat tieu hao thap, su dung trong vo
tuyén

® Ché do G — lgi dung dac tinh cla tin hi€u c6 mot vai
gia tri dinh 16n nhung gié tri trung binh khong 16n, dé
chuyén mach mudc nguén s dung thich hgp => gidm
tieu hao nang lugong



000
; 0000
Ché dd hoat dong -
~ N o0
-Che do A :
v, ® Cong suat ra nho (vai
} watt)
Power supply ) A o o
level ® Tin hieu ra bien doi
Full 360° output swing trong 360°
i ® PiEm lam viéc Q thich
level qo’p
® Hiéu suat thap (<50%
oV et khi c6 hoac <25% khi
khong c6 ghép bién ap)



Ché do hoat dong

-Ché do A

Vee
Load
R, Ic J, R c/
Ci LIE- Power
transistor

0000
o000
XX )
| X )
o
ki

V

£c dc load line

Re /’

Q-point
Jr‘fc;! IBQ
\_I e
0 VCEQ Vee Ver



Ché do hoat dong

-Ché do A

Output
current swing

0 I Ve

™ Output
voltage swing

Output
current swing

™. Output
voltage swing



Ché do hoat dong
- Ché do A - Hieu suat

® Cong suat vao:
La cong suat mot chiéu: P,(dc)=V e,

® Cong suat ra: la cong suat xoay chiéu
I:)o(a'C):\/CE(rms)IC(rms):I ? R :V ? / Rc

c (rms)” “c c (rms)

P,(aC)=Vgplcw)2=17 R 2=V 2 /R,

¢ (p) ¢ (p)

P (ac)=V lco.0 18=12, o R/B=V 2, ,/8R

CE(p-p) " C(p-p) c (p-p) c (p-p) Y
e Hiéu suat: n=P(ac)/P,(dc)*100%
® Hiéu suat cuc dai:
nN=P, /P, =(V_28R)/(V.2/2R )*100%=25%



Ché dd A - ghép bién ap 2
+VC11: N, N;: N,
. ég §R_,_ gk | WY
RE; I v, — v, R,
1 B |

o V,/V,=N,/N,
e 1/1,=N,/N,



Ché do A - ghép bién ap

ki (A)

05 4 load line de load lins

045 5, 12 mA

041 ( . 10 mA

________ Al . m
035 --
Collector § mA i <
current signal 03 fﬂ_ﬂf‘ peraling point
o~ 6mA
I
¢ 02 4 mA

0.15 , 2 mA
i ,

0.l ! BN

o [ =0mA
0.05 | N
| | | [ 1 l %
0 h] 10 15 0 25 Ve (V)
- ﬂ vff _—
Ve £p" Vep =12V
e Collector voliage
{.:-"‘""F variation
| T —

® SH vong day cla bién
ap sé xac dinh duong
tai tinh

® Trd khang cudn cam:
ly thuyét: 0 ohm

thuc té: vai ohm

® P(aC)=(Vcemax
(lemaxlcmin)/8

e P(dc)=V,_l

=> Hiéu suat dai cuc dai
la 50%

CEmm)

cc Cqg



X X )

; 0000

Ché dd hoat dong -
~ N o0
-Che do B :

® Tin hiéu ra bién ddi trong

s 180°
® Phan cuc 1c xap xi mic 0V

Class B Q-point ¢ G‘\hép dé)y'kéOZ két h0p~2
is fixed at OV 180° output té\ng tl{dng (0] nhau, mOi

Class B _~~ swing tang dan trong mot nra chu

dc bias ky

level Lx A p Ny

A, ~: ® Nhieu xuyén muc rat Ion

| ® Hiéu suat <78.5%



. R o000
Ché do hoat dong ool
~ N o0
-Che do B :
+Vee +Yee
} }
Olzle-hi:l.ll: One-half

® v
° Pi(dC):Vccldc:Vcc(Z/T[)I(p)
e P (ac)=V . A(rms)/R=V*{p)/(2R))
e n=P_(ac)/P,dc)= (/4)*(V (p)/V.)*100%<
1t/4*100%=78.5%



Ché dd B - Mach day-kéo :

&y
- +V(*,:"
R,
R,
NN\ *
- LN A

T | Ar——
Biasing network -

Qs

% A b, .

N B
Phase-splitting Push-pull circuit

input transformer connection

Push-pull output Load
transformer



Ché do B - Mach doi xting bu

Biased off by

input signal ~~__ )
+
A R, -
v, —1 s AAAS Y
— +
' = Ve,
Biased on by
input signal
Biased on by
input signal \
-+
- Vccl
: +
= Ve,
Biased off by P -
input signal




Ché dd B - Mach doi xtrng bu | ::
Aoy,

Crossover

/ distortion

s




Ché do B - Mach doi xing bu | :

e .
R, é 100 ©@ it npn transistors are better
suited for high-power
+ % R, output stage.
= Ve, =20V -
Rp=1%Q ) [\

. 3
W ARE Rp=10Q

+
——s V‘-"-’z =20V Input | k.‘RZ
- <
-
R, 10H) €2 /\
l%___ . —
ac loa 2
eI 5 (= 3

Complementary-symmetry Quasi-complementary push-
push-pull circuit pull circuit



Ché do hoat dong

- Ché do AB

® Tuong tu mach day-kéo ché d6 B
® MOi transistor dan trong khodng hon ntra chu ky
® D& gidm nhiéu xuyén muc



Ché do hoat dong

-Ché dé C

Phan cuc dé dan it hon nra
chu ky, chi dan ca chu ky tai
tan s6 cong hudng

Su dung trong mach cong
hudng, trong thdng tin vo
tuyén

Hiéu suat 16n — typically 75-
80%

Thuong trong mach yéu cau
cong suat khéng quéa cao



Ché do hoat dong

-Ché do D

® SU dung véi tin hiéu xung — on trong khoang
thoi gian ngan, va off trong khoang thoi gian
dai

® SUr dung trong mach sO, hoac tivi

® Hiéu suat rat cao — thudng trén 90%



Ché do hoat dong

- S0 sanh
A AB B C D
Chu ky hoat | 3600 180°-360° | 180° <180° |Pulse
dong
Hiéu suat <25% 25(50%) |<78.5% |75-80% |Typ
<50% -78.5% >90%




Kién tric tang KBCS

Loai 3 tang:

é Bl ® Tang “Transconductance”: dién
. . > ap vao, dong dién ra
g * Tang “transimpedance”: dong
4@_.@2 diénlvao, dién ap ra, tang
: : khuéch dai dién ap
First stage, } Second i Third stage, X X ]
gg?a; m‘ig; o ® Tang ra: tang dém, hé sb

khuéch dai dién ap bang 1



Kién triac tang KPCS e

Loai 2 tang

V+
, ® Tang “transconductance”
. _ ® Tang 2: két hgp tang
— khuéch dai dién ap va dém
(%}- : ra
K .
First stage, i Second stage,
input H voltage
subtractor ' amplifier

& gain ' & output



KBCS ghép bién ap :

> e
R,
R, o
2 iR
C(
T NN,
-\r— " —
Biasing network -
I)( 0>
‘_Y—/ 8 v ) \ - A b v
Phase-splitting Push-pull circuit Push-pull output Load
input transformer connection transformer

S0 dung bién ap & dau vao va ra:
Nang, cOng k€énh, dat tién va
khéng tuyén tinh




KBCS ghép AC & DC :

+Vee
f }
One-half . Or.m-hia.lf
111111 ‘ circuit
/\\/ H Load /\\/ H‘T
i ‘ One-half Load

circuit



KBDCS ghép AC & DC

Ghép DC: Ghép AC:

> Hai ngubn cung > MOt nguOn cung cap
cap doi xUng

> Tin hi€u ra khéng > Pién &p ra cb
c6 thanh phan mot thanh phan mlt
chiéu chiéu (khodng % mUlc

ngudn cung cap)
> Can tu 16n mac nobi
> Khéng can tU ra ti€ép vdi dau ra
ngan thanh phan
mOt chiéu



KBDCS ghep AC & DC - So sanh

Ghép DC:

> Khéng can tu 16n
(dat tién)

> Tranh duQc nhiéu
sinh ra do tu

> No turn-on thump
in principle

Ghép AC:

> Khéng bl tréi
thanh phan mlt
chiéu trong tin
hiéu ra

> Khoéng can mach
bdo vé chOng 10i
mOt chiéu

> Easily prevent
turn-on thump



Nhieu

®* Nguyén nhan: cac linh kién khéng hoan toan
tuyén tinh

® Ghep xuyén

® Use Fourier analysis

Harmonics
Fundamental frequency

® Harmonic distortion
%n™ harmonic distortion=%D _=|A |/|A,|*100



Bai tap

® Chapter 16: 1, 3,4, 5, 12, 16, 18, 23




Gigi thiéu

® Tang cuoi, cung cap cong suat ra tai
Dai cong suat: 1W - 100W

® Tham s quan trong:

Khd nang chju cong suat

Hiéu suat

Nhiéu
Tan nhiét

® Khong hoat dong & ché do tuyén tinh

® Ché d6 hoat dong: A, B, AB, C, D
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