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Chuong 1: MACH LQC TiCH CUC

1-1 Ham truyén c6 ddp ng phing t6i da:

Con goi 12 ham Butterworth. Khi bac clia bo loc ting 1én, tan s§ cit khong thay doi, nhung
dd doc ciia bd loc ting dan dén ly tudng. Khi thi€t k& cdc bo loc bic cao: 3, 4, 5 ta dua vao
bang cdc ham Butterworth di chuin héa.

1-2 Mach loc tich cye bac nhat

a- Mach loc thong thap bac nhat: LTT1

R o
C
1
. jR3

Bo khuéch dai ddo

NN

R,

A
L) A "

Ham truyén: H(S)=

AH(S)
Avo

0 O :(o

R
Ay =1+—2 2
Vo R, 2)
O = — 3)
c R,C, |Cl

B khué&ch dai khong ddo
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R
Ay =——2
Vo Rl
o — 1
c RZCI
b- Mach loc thong cao bac nhat
S

A V. A
Ham truyén: H(S): Z(S) _ Vo
CR,S
4 H(S)
Avg
0 1 "6
o, =
ClRl
R
A =-—"2
VO Rl
1
o, =
RICI

1-3 Mach loc tich cu'c bac hai

a- Mach LTT2 Il

R R =

ViS¢, ;>__.V2(S)
T 1

Mach hdi ti€p Am mdt vong
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R, R J_ C

Vi®) C2I K _‘__>_ Va(S)

Mach héi ti€p 4m 2 vong

0y =———"—
C1C2R2R3

2

Néu chon: —2% = w
¢ b?

Mach LTT2 diing hdi ti€p duong
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Trudng hdp 1: Ayp=1 (R3=0).

Né&u chon C 41)22
Cl bl

b1
4nf,C,

Thi R, =R, =

, 1
Oy =——"——
RlRZClCZ

Trudng hop 2: Ri =R, =R; C; =C,=C; = Ay = 1.

R
Ay =3-2=1+—2

4

SR, o059
R4

b- Mach LTC2
R»
’_| >_

Vi®) ¢, ¢ R,

| Va(S)
R3

R4

Bo LTC diing hoi ti€p dudng

Truéng hdp 1: Ayp=1va C;=C,=C.

) 1
Oy =5
C’RR,
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Tru’6ng hd[} 2:C;=C,=C; R =R, =R;

0, =——
" RC

R
AVO=1+R—3=3—\/§

4

R 2059
R4

c- Mach LTD2:

o— AN~ ” >
vi(S) Ri é& _‘__>—72(S)

Bo6 LTD hoi ti€p 4m 2 vong

Xét truong hgp C; = C, =C ta co:

e L [R+R, _ 1
° 2nC\RR,R, 2rCR'R,

Q R,

"R,Co, 2R,

Vo

1 1 [R;(R, +R
Q:_O\)OR—;C:_ 3( 1 2)
2 "7 2\ RR,

Q =nR,C

Ha

v

®min o Mmax
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R= Rk )
R, +R,

Piéu kién: Ag. > 2Q>

R,
N\
&)
[
Il
LR
e 11 N\ -
+
LTD bac?2
N 4 R
Ham truyén: H(S):—Zz SC\R,
Z, (1+SCR,1+SC,R,)
4 H(dB)
A
-40dB
0 f: fi f, \ Vf
[
2nR,C,
f=—
2nR,C,
1
’ 2nC R,

AVO(dB)zlolglf—l

3
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Chuong 2: KHUECH PAT CONG SUAT CAO TAN

(KDCSCT)
2-1Géc cat cia bo KPCSCT:
A i Ac
D ImaX
. T
(; A0 Vo/B \[b ® t; Imax
évmin —’/ Vmax g -ty > i l

Hinh 2-1 Dang dic tuyén dong va gidn do6 thdi gian cia
dong dién & ché€ do C

, T-t
Géc cit tinh theo do: 0° =180° —2 (1)

C4c thanh phan dong dién ra dudc tinh dya theo hé s6 phan gidi xung dong dién ra clia
Transistor:

- Thanh phan trung binh mot chiéu:
I,=1,,.0,0)=1,0,(0)
- Thanh phan hai bic nhat:
I, =1, .0(1(9) = Imocl(e)
- Thanh phan hai bac n:
I, =L, (0)=1,0,(0)
2-2 Cdc mode hoat dong ciia b) KPCSCT Iép C dung Transistor

A hfe
Bo = hge

0,707Bo e

- ¥V

0 O,3fﬁ fﬁ 3f§ fr

fthffp ftmngb‘mh feao
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D43i tan s6 1am viéc cia Transistor dudc chia 1am 3 doan:

fo < fp: tin 6 thap, cdc tham s6 dugc coi 1a khong thay d6i; hse = Bo;

0,3fy < fo < 3 fp: tn s8 trung binh, cdc tham s& clia Transistor thay ddi va xuat hién
dién trg ky sinh (rpy'), dién dung ky sinh (Cye, Cp:c)

|B| — BO — fe (3)

A ~ 7z A . g A A N 7,
fo> 3 fp: tan s6 cao, cdc tham s6 cuia Transistor thay doi, xudt hién 1y, Cye, Cyre Va cdc
diém cam ky sinh L.

.n Op . fﬁ
B:_JBO(D_:_]Bof_ “4)

0 0

Trong gido trinh Dién tit théng tin chli y&u chiing ta s& nghién cttu bo KDCSCT § tin
s6 thap va tin sd trung binh va chi xét & ché dd kém dp. (Transistor nhu md ngudn
dong)

2-3Bd KDCSCT dung Transistor

1. Bo KPCSCT dung Transistor é ché do kém 4p mic Emitter chung.

Cae
Rn Cl’lg "

I
b L —-I-C
C C

)

€n +

=
A/
@)
=
NSl
I
|

lheeli’y

Céc bu6c thi€t k& bd KPCSCT khi chua k& d&€n 4nh hudng ciia mach ghép dau vao va dau
ra (Chi y: cdc budc thi€t k& khong nha't thi€t theo trinh ty dua ra)

0- Xdc dinh pham vi lam viéc clia Transistor theo (2-2) dé vé sd dd tuong duong tin hiéu nhd
ch6 ding.

1- VCC = (0’5 - O’S)VCEmax cho phép

2- Chon géc cit: 0 = 60° = 90°

3- Chon hé s6 1¢i dung dién dp: & = 0,85 + 0,95 = Vemi1/Vec.
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4- Xdéc dinh bién dd hai bac nha't trén Collector: Ve = &1 V.

5- Xadc dinh cdc dong dién:

I = Ile‘ . In :I'n [1+03TvaCY1(9)Rm1]

V1(9)|B|
ig =T, cosot—Iyo; I' =15 I :I%; Lo = YO(G)Ile
|l3| Yl(e)
D e e C, . ©,C,.Co.R 7, (0)
C|:C'6+C;C'e= b'e ,C — T™>~b'e “b'c  tdl i1
’ ’ M YI(n_e) " Yl(n_e)
Cb'e[l"'mTCb'thle(e)]

C' =
’ Yl(n_e)

1 . .
LZige=7—"7:Cp = Cb'c|:1+|B|yl(e):|
JoC,,

A A 2
NéEu ké cd rye ta c6: Z’igc = toe//Zirc
Nél.l I'ye >> Zigc ta co Z’iEC ~ ZieC

N&U 1ye s0 sdnh dugc v6i Zigc ta c6:

I, I,
b'e _ b'e
|ZiEC| -

\/1+(rb'ecb'em0)2 1+[030]2
g

Bién do di€n dp kich thich vao: Vpn = I'plZigcl

Cong sudt vio ctia ngudn kich thich:

P:lﬁ.

' Z
2

iEC |

Xdc dinh trd khdng ngudn tuong duong

Tn = Ran'e

bé dong dién dau vao khong bi méo thi: 1, =1,
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10- Thién 4p Base

*

V= Vg —I'|Z,|v,(n—6)
=0,7-1'|Z,|y,(mt—0)
; \"
11-Dién trd tai tuong duong: |ZL| =R, = %
Cml

12- Cong sui't ngudn cung cip: Pec = IcoVee.
13- Cong suat hitu ich trén tai

1 1 1 V2,
PL :EchIcm :5 éml td :Eﬁ

14- Cong suit tiéu tdn trén Collector: Pc = Pcc — Py.

P, 1,7,
L :_&vm)

15- Hiéu sudt ctia mach: n =
Pee 2 77,(0)

Trong thuc t& thudng cong suit ra trén tai dugc biét trudc nén ta cé thé tinh cdc budc 0 + 4,
13, 11,5, ...

2. Bo KPCSCT dung Transistor ¢ ché @6 kém ap mic Base chung.

I, * c l,C
b'e Ao —4 —
Rn ¢ == be = thl C’C—

Céc budc thi€t k& tuong ty nhu trén.
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16. f, :L—lc v6i C. =C,. +C'.
c™~C

R
Rui = ®QoLc = L. =—2 v6i Qp =50 + 100
e
=C I =
© 4An’flL,
Néu & dau vao bd KPCSCT cé mach cong hudng Ly, Cy, thi ta ciing x4dc dinh tudng tu nhu
trén véi:
1 1

f, =——; Ru1 = ®QoLc; > C, =————
= Lc w1 = 00 QoLc T

C, =C,. +C', v6i C'y tinh theo budc 6 & trén.

2-4 B nhan tan dung Transistor Che
Chg I}
[ @ | Le
Lch j.
L Lc Cc
Lb § Cb_- Rb g A J
V +_ RE Cl’lg—- —_ Cng
BB = ]’ T
i’y
Lb gthl __C:’b __C:*b’e I'v'e |h*fe|i’b LC g th2__ CC

Muc dich ctia bd nhan tan:
- Nang cao tan sd séng mang
- MJ4 rong thang tin s6 1am viéc
- Nang cao chi s8 diéu ché trong may phat FM

- Nang cao d6 dn dinh tin s& vi khdng c6 hién tugng hdi ti€p ky sinh qua Cy. do tdn s6
hoat dong dau vao va dau ra khdc nhau.

» Tan sd cong hudng dau vao:

1 . . .
Oy =0, = LC véi C, =C' +C,,,
S Coe .
Vo1 Gy, = 'Y(TE—Q) ; Ry =0,Q, L,
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> TAan s6 cong hudng diu ra:

1
o, =ko, =——; R, =ko,Q,L
0 LCCC d 002+ C

» G6c cit tdi vu cda bo nhan tin dung Transistor

0, = @; k: hé s6 nhan tan clia by nhan
k

Cdc budc thiét ké ciia bo nhdn tan:
0- Xadc dinh pham vi lam viéc cta Transistor theo (2-2)
I- Vee= (0,5 + 0,8)VCEmax cho phép

2- Chon géc cdt t6i vu: 0, = 180

3- Chon hé s6 1¢i dung dién 4p:
& =&1=0,85+0,95=Vcmi/Vee = Vem/ Ve
Vemk = EVee

4- X4c dinh xung dong hai bac k

Lo = Yk(e)|B| I, = Yk(e)|B|-Ibm1
5- Xdc dinh cdng sudt hitu ich trén t3i ng vdi hai bac k

1 1v.(0 1y 1o
PLk :EIkaVka :E 1I((e))lcm Cml :EY_TPU :EOL_IIPLI

6- Pién tr§ cdng hudng tuong duong cua mach ra
R = \ _LR
tdk - - td1

Lo yikl Y

Cml

1

7- Hiéu sud't cia bd nhan tan:
= P61 Pec = TV
N = ; VO1 Pcc = 1co. Ve
PCC

8- Do khong c6 hién tuong hoi ti€p qua Cyp. nén

In :Ivn:Ibn — Ile* — Ika*
v,(0)8 7. (0)jp
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I 0
ig = Iycosot — Igp V6i 1, = co :i Vo( )I

B |ﬁ| v, (6) "

9- Trd khdng vao cla ting

iEC

1 VG O = Cb'e
ijZ' ’ ’ Y1(n_9)

N&u k€ ¢ rye ta ¢6 Z’igc = Iy o//Zige (tinh nhu trén)

10- Bién do dién dp kich thich vao: Vymi = LilZigcl

11- Cong suat cda ngudn kich thich: P, = %Ii Z

iEC |

12-

ZH

, Vi, P tinh nhu b KPCSCT

13- Tinh mach cdng hudng vao:

1 . . R
;v6i C, =C,, +C,;L, =—4—

®, =
Lbe moQ()l

14- Tinh mach cdng hudng ra

1 ) R
;v6i L =—4%—

ko, =
’ L.C. ko Qy,
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Chuong 3: CAC MACH TAO DAO PONG

3-1Céc van @é chung vé mach tao dao dong

- Bo tao dao dong & tan sd thap, trung binh: ding bd khuéch dai thuit tosn + RC hoic
dung Transistor + RC.

- BO tao dao dong & tin so cao: 0,3fpg < fo < 3fg dung Transistor + LC hodc dung Transistor
+ thach anh

- B0 tao dao dong & tan so siéu cao: dung Diode Tunel, Diode Gunn.

2 P A A P A [N A LN 2 A R .
- Cdc tham sd ¢d ban cia mach dao dong: tan s6 dao dong, bién d6 dién dp ra, dd 6n dinh
tan s6, cong suat ra, hiéu suit.

- Trong chuong 3 ta chi xét mach dao dong LC, dao dong thach anh va chi xét diéu kién
dao dong ciia mach

. Bo khuéch dai A *
V1 V2

Bo hi ti€p p

A

- Heé s6 khuéch dai ctia bo khuéch dai

%
% ®

A =|Alexp(jp, )=

1

<

*

M T \'A
odul hé s6 khuéch dai: |A| =

*

M
+ @4 gbc di pha clia bo khuéch dai.
- Heé s6 truyén dat ctia bo hoi ti€p
B=[Blexp(jo,)

%

%

[Vl

ul hé so hoi ti€p: |B| =

+ @p goc di pha ctia bd hdi tiép

- Piéu kién pha d€ mach dao dong: ¢ = g + @ = 0,21
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- Diéukién bién bo d€ mach dao dong: |A[.|>1
3-2B9 dao dong LC dung Transistor

a- Mach tao dao dong 3 di€m C ki€u Colpits mic EC

+VCC LCh
{r
Coe | C
I1
1 : E Cl T
2 R “‘ C 'III.{ Lo
- Lbe
H CH
T ¢ B
C
.......... -_.— L Vk
L [ Coel |
' B
R, = Ri//Ry; R’y = Rp/ltpre = e (né’u Ry >> I‘b’e)
Cdc budc thiét bo tao dao dong 3 diém C:
1- Xdc dinh pham vi tan s& 1am viéc clia mach
2- X4c dinh diéu kién pha
1 1
X, =Xp =— <0; X, =X =—<0;
2 oL,
X3=Xcg=wL >0
3- Xdc dinh hé s6 hoi tiép
\Y%
po—vee o G (1)
VCE CZ
- Ta thudng biét o, L tir d6 suy ra:
1 C,C
td = 2,02 = ! = (2)
4n°f;L  C, +C,

- nc6 thé tinh theo cdng thifc (3-45) nhung nhiéu khi khong du dit liéu dé tinh

~ N A N N A s R
- Néumach lam viéc & tan sb thiap ta cé thé chon
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n=0,01 + 0,05, tir d6 tinh C,, C..

- N&u mach 1am viéc & tan sd trung binh, € mach hoat ddng 6 dinh ta chon: C’; = 10Cy
= C, = 11Cype 16i tir (2) tinh Cy, thay vao (1) tinh n

4- Hé s6 khué&ch dai clia s6 @6 mic EC

~h h
A=-SZc=——5 He {szK //n—g} 3)

11le

LN o
O tan sO thap: hZIe = hfe, h]]e = hie =TIpe

%

G tin s6 trung binh: | h,,, |=

- Ry = mLQy thudng biét trudc my, L, Qo )

- p: hé s& ghép diu ra clia Transistor vi khung cong huéng

C1C2
Ve  C +C C 1
p=—E -T2 2 )
Vi C, C,+C, 1+n
5- Diéu kién bién do d€ mach dao dong: |A[.|f>1 (6)

b- Mach tao dao dong 3 di€m C kiéu Colpits mic BC
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Gia thié/t RE >> hib
- Bu6c 1 va 2 1am nhu trén, thudng mach mic BC 1am viéc & tin sd thap.
C1C2

e A e V, C, +C C
- Budc 3: Hé s6 hoi tiép: p=—F =—1——2 = L
Vi C, C, +C,

> N&u mach lam viéc & tin s6 thap ta c6 thé chonn=0,1 + 0,5; tir 6 tinh C;, C, Vi
Ciq thung tinh dugc.

» N&u mach Iam viéc & tan s6 trung binh, tinh nhu trén

h h
- Budc4: A=SZ, =ﬂ{p2RK //—121}
n

11b
> 6 tan sO thﬁ,pl hy1p = 1, hygp = hie/hge

» O tin s8 trung binh:

» Ry tinh nhu trén.

> Hé s6 ghép dau ra cia Transistor vdi khung cong hudng:

- Budc 5: Diéu kién bién do d€ mach dao dong: |A|.[p[>1

c- Mach tao dao dong 3 di€m C ki€u Clapp mic EC
Lch
+VCC
%Rz C

eV

C
é N .I»E%: L \ik
Mo T T®
_J?_ B
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- Céc budc thiét k€ tuong tw nhu mach dao dong 3 di€ém C ki€u Colpits mic EC, chi khac
vé& Cyq va hé s& ghép p clia Transistor vdi khung cdng hudng.

1 o1 1 1 1
vO1 =—+—+—

Coaflc, C, C, C, C,

Néu ta chon C,, C; >> Cy thi Cq = C, khi d6 nhdnh cong hudng ndi ti€p L, Cy sé& quyét
dinh tan s& cong hudng clia mach va mach s& 6n dinh tin s6 hon

Vee _Cu G
vV, Cl C,

d- Mach tao dao dong 3 di€m C ki€u Clapp mic BC

L
+Voo  —

C

Céc budc thi€t k& tuong tu nhu mach dao dong 3 di€m C kiéu Colpits mic BC, chi khdc vé
Ciq va hé sd ghép p.

- Khi biét fy, L ta tinh dugc Cy, ta s& chon Cy 16n hon Cig mdt chit vi du: Cq = 25pF thi ta
chon Cy = 30pF.

\Y% C C, +C
- Héso ghépp: p=—2¢= 4__C L 2
g g pp p VK C1C2 td C1C2

C, +C,
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3-3 Cac mach dao dong dung thach anh
a- So d6 twedng duong ciia thach anh
- Ly Cgrqla L, C, rcha thach anh (ry = 0Q)

- C,: dién dung gia dd (C, = 10 + 100pF) (Cq = 0,01 =+ 0,1pF)

ey

- Tan sd cong hudng song song:

® C C
\/L c,C, \/ C, C, C

1C,+C, C,+C,
- Trd khdng tuong cua thach anh:

Zq=Xq=]jooliq 3)

V6i L, = (4)

> DE thay ddi tan sd cong hudng riéng clia thach anh ta mic Cs ndi ti€p vdi thach anh:

W i[ ]
Cs A

| C +C,+Cs-wlL C,(C, +Cy)
 joCy C, +C,-o;L,C,C

q -9 P

&)

khi dé tan s6 cdng hudng ndi ti€p clia mach s& 1a

Cq
£y —9 (6)

fr =
¢ C, +Cq
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Af

f

q

L1 G
2

Cp+C

S

Cq
f=f [1+—2—

> DE gidm &dnh hudng ca Cp ngudi ta mic tu Co song song véi Cq
~f néu C, >>C
C,+C, ° oo

b- Mach tao dao dong diing thach anh véi tin sé cong huéng song song

o . _+Vcc
1~
T Cne

2 R Lch =

SRi _|_C -Ill—IC1 CILTA
—Q) Ecl
{ C2 %LthA

> D& mach dao dong theo ki€u 3 diém C ki€u Colpits, thach anh phii tuong duong nhu
cudn cam, nghia 1a: mq < ) < ®,

Thyc t€ wy = ©, nhung d€ tinh todn don gidn do o, = o4 ta coi ®,

o, +o,
e | 1
> (D

Cq ]
®, =0, 1+ C A JXq (2)
P
L
=Pz o >
0 Mo (0]
Cua

Cu

Bi€t ®,, Cq, C, ta tinh dugc w,
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. 2 A ) 1
- biéncamriéng cua thach anh: L, =— 3)

ooq.Cq

- bién cdm tuong duong ctia thach anh:

2
O)Q

L, = 4
“eilc, +C, ~wlL,C,C, ]| @

Zgra = JooL 5
PSS B e ©

oL, C,+C,

Céc phin con lai tinh todn tuong ty nhu mach dao dong 3 di€m C ki€u Colpits mic
EC.

Rg | Mach B.C

Ap dung cédc cong thitc (1) — (6) § trén va cdc cong thic trong mach dao dong 3
diém C kiéu Colpits mic BC.

> Khi tu Cs mic ndi ti€p vdi thach anh né déng vai trd nhu tu Cy trong mach dao dong 3
di€m C ki€u Clapp. Khi tinh L, Cyq ta sé& chon Cs 16n hon Cyq mot chiit, 16i tinh C;, C,
nhu cdc mach & trén.

c- Mach tao dao dong dung thach anh véi tin sé cong huéng néi ti€p

o Trong loai mach nay thach anh déng vai tro

mach hdi ti€p. Chi diing tai tdn s& cong hudng ndi tiép

B cia thach anh thi Z; = 0Q khi d6 B = B’ va mach sé

(ﬁ\ +—i[J— B’ ”Zz hoat dong nhu 3 di€m C ki€u Colpits hoic Clapp va
e/ . LR

cting c6 thé mac EC hay BC

3-4 Mach tao dao dong RC
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Don gidn va thong dung nhat 12 mach dao dong cau Wiew

-
-|||—f\l}\2r ‘vf\'il) 1
SEal

Vin Vout

@) 27::
:|:

l||—'\%/
.uH I_.

- TAins6 dao dong: o = L
RC

- Diéukién dao dong vé bién do: |/;|.|f§| = |/:|. >1

B+

Ma B* =— nén |;§|=3

1
3

. R
- Mitkhic A=1+_L=3=R, =2R,

2
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Chuong 4: PIEU CHE TUONG TU
4-1Piéu bién

a- Phé cia tin hiéu diéu bién va quan hé ning lugng trong diéu bién.
AVa

v

)
S —
S —
S —
S —
—
S —
S —
S —
S —
—
S —
S —
S —
S —
—

v
—t

AVAM
Vo
mV,
2
0 ®-Q ) 0+ Tt
Va(t) = VacosQt (D)
Veo(t) = Vgcosmpt 2)
Vam(t) = Vo(1+mcosQt)cosmopt 3)
VQ
m=—- (<1 4
v (<D 4)

0

Vo (t) =V, coso,t + m;/() cos(w, + Q)t + m;/(] cos(m, —Q)t

Vo

- Cong sudt tditin: P, =
2R,

(6)
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2
~ Cbong suit hai bién tin: P, =P OmT 7

[0}

2
- Cong suat diéu bién: P,,, =P, +P, =P, (1 +m7] ©
& s0 1gi O A Pbt
- Hé s6 101 dung cong suat: k = o
AM

- Cong suit diéu bién 16n nhit: P, =P,  (1+m)’ (10)

M max
Pay 1a diéu kién d€ chon Transistor sao cho
P AMmax < Pcmax

b- Piéu bién Collector

> Dién dp Collector bi€n ddi theo dién 4p Am tan:

%

Vee = Ve +V,, cosQt (11D
V.

voi E=— ]
VCC

> PE dim bio Transistor khong bi ddnh thing, phdi théa man diéu kién:
Vot Vg < Ve =BV (12)

E max

)=V, +mV,, =V, (1+m)= Vo (1+m)=2V.. <V, D3divéidiéu bién thi
VCC < O’SVCEmax (13)

> N&u diu ra cia mach di€u bién 12 mach loc c¢6 hiéu suit Ncn thi dieu bién Collector c6
cong suat dinh la:

2
pr,, < Fellrm) g (14)

AM max — © Cmax cho phép

Necu
A N LN [N 2 . z
Day la di€u kién d€ chon Transistor c6 Pcmax cho phép

> DE thi€t k& bo diéu bién Collector ta sé& ti€n hanh theo hai phan nhu sau:

P P . ~ A A N ,
Cho truéc Py - P,, =—> —>P ,=—=2"— khi dd bi€t P , ta ti€n hanh cdc

2
Nen (1 i mJ
2
budc thi€t k& nhu ddi véi mach KPCSCT (muc 2-3)

- Thi€t k& phan diéu bién: V, =mV, =mV__,
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- Phd cla diéu bién V,,,(t) (theo 3) va vé& phd
- Tinh cong suit hai bién tan (theo 7).
- Tinh hé s& 1¢i dung cong suit k (theo 9).
- Kiém tra diéu kién dién 4p (theo 12)
- Kiém tra diéu kién cong suit (theo 14).
4-2Piéu tan va diéu pha
a- Quan hé giita diéu tin va diéu pha

> Dao dong di€u hoa séng mang:
v, (t) =V, cos(coot +Q, ) =V, cos (p(t)

> Tin hiéu diéu ch& am tan: V,,(t)=V, cos Qt

> Tin hiéu diéu tan

FM: Vi, (t) =V, cos[(oot + %sin Qt + (po}

Trong d6: oft)= o, + Awcos Qt
Véi Aw: lugng di tan cuc dai

AT vV, A A
Chi s6 didu tin: m, = k—2 =2 he 56ty 1&
QO Q

e Tin hiéu diéu pha PM:
Vium (t) =V, cos[(oot + Apcos Qt + (po]
Trong dé: q)(t) =@, +ApcosQt
Vé6i Ag: lugng di pha cuc dai
Chi s§ diu pha: m  =kV, = Ag
véik: hé so ty 1é

e Quan hé giita do di tin va do di pha:
Ao = M = A@.Q.sin Qt

dt
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Tir 3, 6, 9 ta nhin tha'y chi cin biét tin hiéu diéu tAn FM sé& tim dudc tin hiéu diéu pha PM
va ngudc lai.

b- Phé cda tin hiéu diéu tin va diéu pha

Al(m)

Ip
I
I

0 0+Q @ +20Q t

| (D()—Q
0 (1)0—2Q

v

I
» Khi chi tinh cdc thanh phin I,(mf) > 0,01Iy(mf) thi bé rong dai tin clia tin hiéu diéu tin
chi€m la:
Dy =2(m, +/m, +1)2,.., (1)
- Khi ms> 1 ta c6 bi€u thic gan ding:
Drm ~ 2miQnax ® 2A® (2)
= goi 1a diéu tin bing rong
- Khimf< 1 = Dy = 2Qumax 3)
Goi la diéu tin bing hep

> D& m¢ ~ const khi tan s6 thay ddi phia phat phdi c6 mach pre-emphasis va phia thu cé
mach de-emphasis.

c- Diéu tan bang Varicap

Rp
NN\
o Nl o o °
|1
I
Co
C, :cmhfe} (1)

+  Cjp: dién dung ban ddukhie =0

+ @: hiéu dién thé ti€p xic ¢y = 0,7V
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+ n: hé s6 phu thudc loai varicap n = %,%,1,2.

+ e:VpC + Ae (2)

v6i Vye: dién dp phan cyc ban ddu cho varicap

Ae =V, cosQt+V ,cosm,t (3)
A G
Veai
Vo /\
Vo \j
Ve .
0 "V
T~
/__/
—
Va
> Trong thuc t& ta phdi tim moi cdch d€ gidm 4dnh hudng cla dién 4p cdo tan trén varicap,
khi d6: Ae =V, cosat 4)
aa . . C R Ae
» Goi dién 4p AC trén varicap da chuin héa: x = &)
P+ Vi
Cvo :Cin|: 2 jl (6)
o+ VpC
= Cy =(1+x)"Cy, (7)

> Tuy theo ciach mic varicap vao khung cong hudng ta c6 thé tinh gin ding d6 di tin do
varicap gdy ra theo dién 4p diéu ché Vq,.

_C3 CV()
L Cvo X L X L I
Cvo
Cy
a b b c
\Y
Af, = O,SHf{ Q } (8)
P+ V,
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v, [ e
Af, ~ 0,5nf,| —2 Yo ©)
P+ V. | Cyo +C5 |
v, ooy, ]
Af, ~ 0,5nf,| —2 vo (10)
_q)+VpC | Cyvo +C,
Mic Varicap don:
R2§
Cng__ RI%

Rg

. V, V, . . ” .
Néu chon Vi, = % thi Vg, = ;C tao phan cuc ngudc cho varicap. Pién trd R thudng

dudc chon vai trim kQ. Do dong trén R biing 0 nén Vi = 0V. P& thi€t k€ mach diéu tan
varicap cin ti€n hanh 2 phan

- Phdn tht nhat: thi€t k€ d€ mach thda min diéu kién dao dong vé pha va bién do
(gi6ng phan 3-2-b).

- Phan thit hai: thi€t k€ mach diéu tan varicap. Tuy theo cdch mic varicap vao khung
cong hudng theo sd d6 a, b, ¢ ma chon cong thic (8) hodc (9) hoic (10) dé€ tinh

Vv, = f(Af).
. 1

+ TlIlhfl :fo—Af:> Ctdl :m: CVI
. 1

+ Tinh f2=f0-Af:> Ctdz Zmi CV2

+ Védictuyén Cy =f(Vq).
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Mic varicap day kéo:

S

T SR

Lcn ;Rz

i CV2 Lch
—rYY Y\ _o

Va
¥ Cy,

So @6 mic varicap ddy kéo triét tiéu dugc hoan toan séng cao tan trén varicap nén cic cong
C,,C C C .
thic 8, 9, 10 & trén dudc tinh chinh xdc hon. C,, =—"—2— =YL =—¥2 &y C,, =C,,.
Cy, +Cy, 2 2
Vé 1y thuyét C,,(1+100pF), trén thuc t€ gid tri hay gip C,, =10+50pF; vi du

C,, =C,, = 50pF = C,, = 25pF.

Céc budc thi€t k& dudc ti€n hanh nhu 2 phan & trén
d- On dinh tin s¢ trung tAm cua tin hiéu diéu tan

Céc bién phap 6n dinh tin s6 trung tim f dugc x&p tir don gidn dén phifc tap:
- Piéu tin tryc ti€p biing thach anh: do di tin hep, chi diing trong phat thoai qudc t&.
- St dung thach anh 1am bd dao dong: do di tan hep.
- On dinh ngudn cung cap, st dung cdc dién tr§ bu nhiét.
- Ha thdp tan s6 trung gian clia bd diéu tin d€ ning cao d6 6n dinh tan s&.
- St dung hé thong tw dong diéu chinh tin s6 AFC-F: chi diéu chinh thd.

- St dung hé thong tu dong diéu chinh tin s6 hdn hgp AFC-F va AFC-P: AFC-F diéu
chinh thé, con AFC-P diéu chinh tinh duva Af —> 0.
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Chuong 5: VONG GIU PHA PLL

5-1 Nhirng uu, khuyét di€ém cta vong giit pha PLL

*

*

Uu diém:

- Kh4 niing lam viéc & tin s6 cao.

- Sy doc lap vé kha niing chon loc va diéu hudng tin sd trung tAm.
- Nhirng linh ki€n bén ngoai it.

- DE dang trong viéc diéu hudng

Khuyé&t diém:

- Sy thi€u thon thong tin v€ bién do tin hiéu.

- Ty ddng diéu chinh hé s khuéch dai khé.

5-2Sc d6 khéi va nguyén 1y hoat dong ctia PLL

Vi(t) = V;sinm;t

5 Vo (t V(D)
N B6 so p(0) LTT R
pha

A

VCO

A

Vo(t) = Vocos(mot + @)

Sd d6 khdi ctia PLL

N LN s R z A 2z *A N N 2 ~ . 7z A A A~
Vong diéu khién pha c6 nhi€m vu phdt hi€n va di€u chinh nhitng sai s6t v€ tan s6 giita
tin hi€u vao va tin hiéu ra, nghia 1a PLL Iam cho tan s6 ra o, cda tin hiéu song song

bdm theo tan s6 vao o, cda tin hiéu vao.

Khi tin hiéu vao da lot vao ddi bit cia PLL, thi tan sd fy cia VCO sé& bam theo tan s&
Vao o, .

5-3 Mot so wng dung ciua PLL.

T4ch séng tin hiéu diéu tan.
T4ch séng tin hiéu diéu bién.
Tdng hdp tan s6.
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Nhin tan s6 bing “khéa hai” PLL.
Piéu ché tan s6 (FSK) va diéu ché pha (PSK).
DPong bd tan so.

B6 loc bam theo thong ddi hodc loc chin.
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Chuong 6: MAY PHAT
6-1 Dinh nghia va phan loai may phat
Mot s8 chi tiéu k§ thuat co bin clia mdy phat:

- Cong suatra cia may ph4t.

- P06 6n dinh tin so: Af_ 107 <1077
0

- Chi s6 diéu ch&€ AM (m), chi s6 di¢u tan FM (my)
- Dai tan s6 di€u ché.
6-2 So d6 khdi tdng quat ciia cdc loai may phat
- Sd @b khdi tdng quit clia may phat diéu bién (AM).
- Sd @b khdi tdng quit cia mdy phat don bién (SSB).
- Sd @b khdi tdng quat clia may phat diéu tan (FM).
- Sd @b khdi tdng quit cia mdy phat FM stereo.
6-3 Cac mach ghép trong may phat
> Yéu cAu chung ddi vdi cdc mach ghép.
- Phoi hgp trd khdng.
- DPdm bdo ddi thong D.
- P3mbdo hé s6 loc hai cao.
- DPiéu chinh mach ghép.
» Ciéc loai mach ghép cd ban.
- Ghép bién 4p.
- Ghép hd cidm.
- Ghép hai mach c6ng hudng.

6-4 Cac mach loc ¢o ban trong may phat
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a- Machloc I don.

ANAA—e—TN °
R; L
Vi
> Hé s6 pham chi't cia mach vao:
X, oL
Q; R R (D
> Hé s6 pham chd't cda mach ra:
R
Q,=—t+=0,CR, ()
XC
> Hé s6 phim cha't tuong duong clia mach:
Q;xQ
Qu="r—2 (3)
Q +Q,
> DE truyén dat cong suit 16n nhat va ddp tuyén tdn sd bing phing nhit ta c6
Q‘ 20 LA ~ 2 1
Q,=Q,>Q, =— (4) v6i tan s0 loc cua mach: o, = — (5)
0 td 2 0 \/ﬁ
b- Mach loc © don.
R; L
7YY Y
= C = C, RL
Vi
> Khi mach ddi xitng C; = C, =C.
R R.
Q. -q, =R _Ri (1)
XC XC
. 1
V6 ®) = — 2)

> Khi mach bat d6i xing: C; # C; ta c6.
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R;+R 1

Xl= (D)
| Cl| Qu 0,C,

R, +R 1
X, |=—E% = 2
| C2| Qu ®,C, ®)
|XL| = |Xc1 + Xcz| (3)
véi R =,/R,R; 4)
Qld = Qi +Q0 )

c- Mach loc &t do6i.
=C; gRL

R.Q, +R
X 1
Xl Q1 (1)

XX
|XC2| — Clla C3 (2)

R,Q.+R
X | = DL
Xl Q —1 3)
R =4R,R; @
Xy = |XC1 +XC2| (5)
X = |Xc2 + XC3| 6)
Q, -2 )
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