Chuong 7: MAY THU

7-1 Dinh nghia va phan loai may thu:
Mot s6 chi tiéu k§ thuit cd bin clda mdy thu:
+ Do nhay: bi€u thi kh ning thu tin hiéu y&u clia may thu ma van ddm bio:
- Cong suatra danh dinh Py.
- Ty s6 tin hiéu trén nhiéu (S/N).

+ Do chon loc: 1a khd ning chén ép cdc dang nhiéu khong phai 1a tin hiéu can thu:

A
Sp=—22>1
f

+ Chat lugng 1ap lai tin tidc

7-2 S0 d6 khéi tdng quait ciia mdy thu:
+ SO db khoi tdng quat mach khuéch dai truc tiép.
+ SO db khoi tdng quat mach d6i tAin AM va FM.
+ SO db khoi tdng quat mach don bién (SSB).

7-3 Mach vao may thu:

Mot s6 chi tiéu k§ thuat cda mach vao:

. N Vv
+ Hé so truyén dat: A, =—> (1)
EA
A
+ Do chonloc S, :A—O ()

f
+ Dai thong D (BW)
+ TAan doan lam viéc.

a- Anh hudng ctia Anten hoiic ting diu dé€n mach vao
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> Tan sd cong hudng clia mach vao: o, = —— (1)

> Dién din tuong duong lic cong hudng:

1 d
— =g, =d,0,C=—2 2
R, go 0®o o L (2)
" I v
v61 d, = — hé s0 tOon hao 3)

0
> Khi c6 4nh hudng clia dién din anten:
Y=g, +]j0,C, 4)
hoic dién din cia mach vao ting khuéch dai diu:
Y=g +jo,C, 5
dién din twong duong ctia mach cdng hudng trd thanh:
8q =8 +tm’g, (6)
C,=C+m°C, (N
> Hé s6 pham chi't ciia mach cong hudng sé gidm tif Qo xudng Q; theo quan hé:

d:& 8u _ +m2gi

el —24d _q

8
d, Q g go ®

» Néu AC=m’C, (9) khd nhd thi do sai léch tdn s6 cOong hudng s& la:
Af, _1AC  1m’C
£ 2cCc 2 cC

> Nguyén tic x4c dinh hé s6 midc mach (m)
- Mic ting t6n hao khong vudt qua gidi han cho phép.

- Su bi€n thién clia tham s anten va din nap vao ting diu khong giy dnh huéng
dén chi tiéu ciia mach vao.

» Cdc mach loc nhiéu lot thing (nhiéu tan sd trung gian)
b- Cédc mach ghép anten véi mach cong huéng vao
+ O f<30MHz = Ca =50 + 250pF; ra = 20 + 60Q2.

+ O f>30MHz = Ca = 10 + 20pF; ra = 10Q.
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7-4Bo tron tan

Thuc chi't 12 mot ting khuéch dai cao ting PF c¢6 hai tin sd vio khic nhau va ddu ra bd
ddi tan ta c6 vo s6 tan s6 mf, +nf, . Vi diu ra bd do6i tan ta dit mdt mach cong hudng tai

tan so trung gian: f,, =f, —f,
+ O bing séng trung va ngin: f, =455KHz

+ O bang séng FM: f,, =10,7MHz

7-5 Tach séng

a- Nhifng chi tiéu ky thuat c¢d ban ctia b tach séng bién do.

. . \Y V,
> Hé s6 truyén dat: A =25 =—2 (1
Virg mV,
2 2 N 3 A 42 Z ViTS
» Trd khdng vao cua bd tich séng: Z,,y = —— (2)

iTS

JE+ 1+ 100%

1Im

> Meéo phi tuyén: y =

3)

b- Tach séng Diode

> Téch séng ndi ti€p: Dua vao qué trinh phéng nap cla tu ta sé c6 dang dién 4p Am
tan da tidch séng trén dién trd tdi Ry.

R A 2 A ~ . A N
+ Di€ukién dé tu C loc tan so trung gian § dau vao:

1R (1)
O¢

+ PDiéu kién d€ RC khong gdy méo tin hiéu 1a:

2
Qrc < VIZM° )
m
Vi vay trong thuc t&€ m # 1 (m ~0,7+ 0,8)
Y S . R
+ Dién tré vao taich song: R, = E 3)
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+ Pé tinh R ta dya vao bang sau:

SR

20 ‘ 50 100 ‘ 200 ‘ 1000

Ars

0,75 ‘ 0,84 ‘ 0,89 ‘ 0,93 ‘ 0,98

» Tach séng song song it dugc ding do R, :%

c- Tach séng tin so
> Yéu ciu clia bd tdch séng tan s6.

d\]0 TS

Hé s8 truyén dat cao Sy 16n: S, = At

+

Dic tuyén truyén dat phing trong mot pham vi tin s6 rong.

+

+

Pién 4p vao khdng can 16n.

+

Pé V. = f(Af) ma khong phy thudc bién do dién dp vao nén trudc bd tich

séng tin s6 can c6 bo han ché bién do.
+ Dic tuyén truyén dat phai d6i xing qua gdc toa do f(Af) = —f(Af)
> C6 3 nguyén tic dé€ thuc hién tdch séng tin so.

- Bién tin hiéu vao FM thanh tin hiéu AM, rdi ding tich séng bién d6 d€ tich
s6ng = thudng diing IC chuyén dung nhu IC d€ tdch séng.

- Bié&n tin hiéu FM thanh tin hiéu diéu ch& do rong xung rdi thuc hién tdch séng
tin hi€u d6 rOng xung nhd mdt mach tich phan.

- Lam cho tin s cta tin hiéu FM b4am theo tin s6 VCO clia PLL, dién 4p sai s6
chinh 14 dién 4p cin tich séng.
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PHAN II
BAI TAP
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Chuong 1: MACH LQC TiCH CUC

Bai 1.3 Thi€t k&€ bd LLT bac 2 c6 tin s6 cit trén f, = 1Khz, C; = 0,1pF, |Ayl = 1 trong hai
trudng hop:
1. BO LLT c6 hdi ti€p duong.

2. Bo LLT c6 hdi ti€p 4m nhiéu vong.

* B LLT c6 hoi tiép duong.

e
o——AAN TW - +
Vi) R R L )
CII 2

1
H(S) = 2 2
1+C,(R, +R, )o,S + ©;C,C,R,R,S
bl=«/§ by=1

Chom: C2 2 4bs _41_,
C, b 2

=C,=2C, = 2X0,1MF = 0,2MF

b, V2
4nf,C,  4.3,4.10°10

~1123Q

* B LLT hoi tiép dm hai vong.

%“2 T
NN A4 % s
i) B LR
CZI
R, 4nf,C,
=R, =R, = */53 —~1122,6Q
4.3,14.10°10"
C, _ 4bz(1+\Av0 ): 412 _,
C, b} 2
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— C, =4C, = 4x0,1uF = 0,4pF

— b2 _ 1
4n’f2C,C,R, 4.10.10°1077.4.107.1122.6

R, ~ 5570

Bai 1.6 Thi€t k& bd LLT bic 3 ¢6 tan sd cit trén f. = 1Khz, C; = 0,16pF, Ay = 3.

¢
R
i 1
Rl R3 C
—rrn—3b IS 3 T —~ ~ Va(S)
Vi®) IL/ vis | Rl
L cl 5

Vi cho moi C bing nhau nén chi c6 thé diing bo LLT2 hdi ti€p duong 1 vong.

Theo bang Butterworth ta ¢6: B3(S) = (S+1)(S2 +S+1),(bypy=1;bp=1).

LLTI: R, =—— - 31 - =1KQ
oc.C  6.28.10%.0,16.10"
R2 3
A, =—5 =3 =R =3R, =3x10 =3KQ
1
1 1

LLT2: Chon R; =R, = =1KQ

®,C  6,28.10%.0,16.107°

R R
A, =1+—2-3-42=159 =—-5-059
’ R6 R6

Chon Rg = 1KQQ = R5=1590Q.
Bai 1.8 Thi€t k& bd LLT bic 4 c6 tan sd cit trén f. = 1Khz, tdt ci cdc C = 0,16uF.

Vi tit cd cdc tu dién bing nhau nén chon sd d6 hdi ti€p duong mot vong 1a don gidn
nha't. Khi d6 ta ciing chon cdc R biing nhau.

Cot T
TR , WC“T Ry ‘
VI(S) Rl R N —QVZ(S)
C 5 J_ =
- Ry

B4(S) = (S* + 0,765S + 1)(S* + 1,848S + 1)
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Mdt loc 1:
b21 = 1; b11 = 0,765

C1 = C2 = C3 = C4 = 0,16MF

=R, =R, =R5=R( = L _ 31 - =1KQ
0,C  6,28.10°.0,16.10"
R R
A, =3-0765=1+—> = —2=1235
4 4

Chon R4 = 1KQ = R3 =1235Q.

Mdt loc 2:

R R
A 2=3—1,848=1+—7 = =0,152

Rq
Yo RS RS
Chon Rg = 1IKQ = R;=0,152. Ry = 1520Q.

Bai 1.5 Thi€t k&€ bo loc thong ddi LTD bac 2 ¢6 tin sd cong hudng fy = 10Khz; D = 2000Hz;
Ayo=10;C; =C, =0,1uF.

G o SR
—nn It
Vi(S) R —
1(S) 1 R, + Va(S)
f, 10*
= — = :5
V=5 7210°
Ry=— = 13 —=1,6KQ
aDC  3,14.2.10°.10"
R .10°
R, =3 L6760
2Ay, 20
R,R
S L —C T YRR ILS SR TVoY
®>R,.C>  47°.10%1,6.10%.10™* 6,4 R, +R,

Bai 1.11 Thiét k€ bo LTD bac 2 c6 F = 1000 + 3000Hz; Ao(dB) = 10dB; C; = 0,1uF =f; =
1000Hz; t, = 3000Hz.
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4 H(dB)
1
ol 71000 3000 \ f
C,
| |
11
R»
NN\
| |

Vi(S) ICIl Ry J:>__.V2(S)

1 0,16

= - —1,6KQ
" onf,Cc, 10%.1077

Ay, =101g£—1:10dB BT

3

—fy =0 100050y,
1010

1 1
:>R2

2nf3C; 6,28.104.10

~C, - 1 1 0,16

- = =3,3nF
2nf,R,  6,28.3.10°.16.10° 3.16.10°

Trang 44

CuuDuongThanCong.com

https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Chuong 2:

KHUECH PAI CONG SUAT CAO TAN

I. Khué&ch dai cong suit cao tin: (KPCSCT)

Bai 2.2 { |
S|
}1M{jQ
+
en VCC_T -I- Che

PL=0,1W; fo = 10MHz; Qo =50;

f; = 3500MHz; h¢e = 100; Cye = 107F:

Cb’c = 1PF, PCmax = 2Wa VCEmax = 40V;

maxic = 1A; 0=90%7Z,= 1KQ.

f .10° . .
1. fB = hT = 35(1(())010 =3,5MHz = f, =10MHz < 0,3.f[j =10,5MHz suy ra sd do lam viéc G
fe

tan s thap, ta c6 so dd tuong duong sau:

R,
iy
hi e Lc thg CC -
(&% 1 OOIb

2. Chon Vee = 0,5Vegmay = 0,5x40 = 20V
3. Chon £=0,9.
4. Vem =& Vee=0,9x20 = 18V.
2P,
5. Iep =—t c2xdl ¢ 0,011A =11mA << maxi. = 1A
Vle
6. Dién trd cdng hudng tudng duong:
\Y
Ry =—em_ 18 6360
Io,, 0011
R 1,636.10°
C M - =0,521uH

C2nfyQ,  6,28.107.50
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-3
! ! _ 107 _4s6.6pF

8. C.= -
€ an’f2L 4x9.86.10'.0,521.10° 20,55

I 0,011

I =1, = = =22.10°A
v,(0).p 0,5.100

10. Vgg = Ve'po — In.Znyo(m - ©) = 0,7 =22.107.10%.0,3 = 0,634V
11. Ico = Y0(0).B.Tom = 0,3x100x22.10° = 6,6mA

-3 -3
25107 _ 1,4.100.L1(())_3 ~ 530Q2

12. h,, =14h,,
- 6.6.

13. N&u R, = 1KQ thi Z; = Ry//hi. = 10%//530 = 346Q2
14. Bién do dién 4p kich thich:

Vom = Iom.Zi = 22.10°x346 = 76mV
15. Pcc = Ico.Vee = 6,6.10°x20 = 0,132W.

. P
16. Hiéu sudt: = —= 0.

= =75%
P 0,132

Bai 2.1: Gia thi€t gidng bai 2.2, chi khac fr = 350MHz

6
1 fy= fr _ 3500.10 =3,5MHz; f, =10MHz < 3f; =10,5MHz
hg, 100
suy ra mach hoat dong & tan s6 trung binh c6 cdc Cks.
R,

nl ] _
en_L rb’e% -I—C.b’e-I—CrM q%feli’b?]dc R -

- Cc

Céc bu6c 2—> 8 gidng hét nhu trén
9. Hé s6 khué&ch dai dong dién & d4i tin s6 trung binh:

- : h
B =|h = e — 00 -0 .53
> a7 GEH
(O 2m.10
1+ — I+ ———
s 21.3,5.10
10. 1, = lem _ 001 _ 0,67mA
v,(0)|f  0.5x33
11. P& dong vao Base khong bi méo phai thda min diéu kién:
Tn = Tﬁ = L = Rn.vae
©p
3
=R ! ! = 10 =45,5Q

" 2nfy .Cy, T 6.28.3,5.10%10° 21,98
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12.

13.

14.

15.

16.

17.

18.
19.

: R
‘Zn‘: N _ 45,5 455

® ? 22107 Y 3027
14| 0 I+ ———
o 271.3,5.10

In = I’n[l + (DTCb’C"Yl(e)'ZL]
=0,67.10°[1 + 6,28.10%.3,5.10"%.0,5.1,64.10°]
=0,67.10°[1 + 1,8] = 1,88mA

Vv, =|Z,|I, =15.1,88.107 =182mV
Vis = Vero =L, |Z, [y (n—0) = 0,7-0,63.107.15.0,5 = 0,7V

-0
Zige = D) % __pseo

JoCye[l+ ©:ChZiy, (0]  .6,28.107.107°.2,8
Mit khic: Zjpe = —— — 2,860
JoC'y,
=C', = ;7 —5,55nF
6.28.107.2,86

Chd y: C'p = C’pe + C'y (khéc v6i dién tir 2 12 ¢6 thém géce cit)
Yorc = joCy, [1 +1B
11
Yopc  j.107°
B
Pcc = Ico.Vee = 7.107.20 = 134mW = 0,134W
P, 0,1

n=—L - = 74,6%
P 0,134

.yl(e)} =.6,28.107.10"2[1+33.0,5]~ j110.107

~-j.10°Q

I, =0,32x33x67.10° ~ 7.10° A = TmA

Ico =7o-

Bai 2.8: Giong bai 2.1, chi khidc & dau vao khung cong hudng chi dudc ghép mot phan vao

*

dau vao d€ gidm dnh hudng cda dién dung ky sinh va gidm dnh hudng clia 1’y

Cp.a

b Iy L

= b Le $Ryc 3
a 2 Ve Cc

Ly RS Cp=0—

Céc buSc tir 1 — 10 gidng bai 2.2, nhung cich tinh mach vao khic vi & dau vao c6 khung
cong hudng.

Céc budc tir 15 — 19 giong bai 2.2.

Nhu trén ta c6: C’y = 5,55nF, khi d6 dién dung & dau vao:

Co=Cp +a’C’ = C’p+ (1/25)5,55.107 = C’y + 222.10%.

Coi hé s pham chat ctia khung cong hudng & ddu vao va diu ra gidng nhau: Qo = Qp, =
50.

Ry _ 1624 1624.107°

®,Qy 2m107.50 314

L, = =0,517uH
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1 1 10°*
Co="55 = 14 6 =510pF
4n°fyL, 4.9,86.10°.0,517.10" 20,39
Khi d6 dién dung cAn mic & diu vao:
C’p = Cp — a’C’, = 510pF — 222pF = 288pF.
Tré khdng vao:

r ‘e
Z, =R, //;—2 =1636// 251,

25.107° 14325 107

7107 71073

Suy ra: Z; = 1636//4125 = 1171,4Q

Hé s6 phdm chi't cda mach diu vao:

Qi = @RiCp = 6,28.10".1171,4.510.10"* = 37,5

Né&u & dau vao mic truc ti€p vao Base, khi d6 dién dung ky sinh rat 16n (C’y = 5,55nF) >>
Cp, nén mach lam vi€c khong dn dinh va khi d6 Z; rit nhd (Z;i = Rup//tre = 150Q) nén Q; =
®oRiCp = 6,28.107.150.510.10™" = 4,8 << Qg = 50)

Do tr§ khang vao clia Transistor rdt nhd, nén cdch mic nhu bai 2.8 dudc st dung ra't nhiéu.
Mt khic taing KPCSCT Ia ting cudi ciing nén ding trudc né sé 1a ting tién KPCSCT,
nghia 13 Ly, C’y, clia tAing KDCSCT chinh 13 L¢, Cc clia tang tién KDCSCT trudc do.

ry. =L4Jh, =165

II. Mach nhin tan
Bai 2.5
ch
L% 1 | ch j-CC
1 C,
BT T [C
f. .10°
1. fB =T — 3500.10 =3,5MHz; f, =10MHz < 3fB =10,5MHz
hy, 100

Suy ra mach hoat dong & tin sd thap:

Ly thlg G, = rb’eg 4 Lc 3th2 —_—Cc
mVbe

..||_

180°

Chon géc cit tdi uu: 0 = =90°

Chon ngudn cung cip: Vee = 0,5V cgmax = 0,5%40 = 20

Chon g, =&=0,9

Slly ra Vle = chz = §XVCC = 0,9X20 =18V.

Cong sudtra clia bai 2.1 1a cong suat hai bic nha't. Do d6 cong suit ra do hai bac 2 gy ra
s€ la:

v, (0) p OCz(e) 0212

—. P x0,1 = 0,042W
71(0) Ll = o, 0) Ll =

P.. =
L2 0’5

Trang 48

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

10.

1.

12.

13.

14.

Dong dién hai bac hai:

2P,  2x0,0424

1 = =4,7mA
Cm?2 ch2 18
bién trd tuong duong ctia mach cong hudng ra:
V
R, =22 = 18 T =3830Q
e, 4,7.107

Néu coi gid thi€t clia
Qo2=50 ta co:

bai 2.1 trong d6 Qg 1a hé s chdm cha't ctia khung cong hudng diu ra:

R 107
o= R 38307 _383.10 _ 0.61H
200Qp, 2.6,28.107.50 62,8
-8
Ce = 12 = }4 == 10 = 104pF
(2w, ) L. 4.4.986.10.0,61.107° 96,23
Hiéu suft bo nhan: n, =121, = 0212 750318 ~ 2%
Y4 0,5
B x e 0
G tin 6 thap: Ig :yz—().Isz _ 0318 47107 = 7.05mA
v,(0) 0,212
-3 -3
fye = hye = 1h 2210 1400002210 - =496Q ~ 5000
Ieo 7,05.10~
Iewy  47.107°

G tins6 thap: I', =1, =

Bién do dién 4p kich

: = =22.10A
7,(00° Jh;,  0,212.100

thich & dau vao:

Vomt = Lomi-Z; = Iymi (Rgy /Ty ) =22.107(1636 // 500)

=0,08425V ~ 84mV
0
15. R, = 2O g 0212 05 16040
Y,(0) 0,5
16. Coi mach cong hudng dau vao va diu ra c6 hé s phadm chi't riéng bing nhau: Qg = Qp, =
50. Thyc t& khi ¢6 1y thi hé s6 pham chi't Q’; < Qo.
R 107
17. L, =—94 = 162? _1624.10 7 0,517uF
®yQy  2m10°.50 314
1 1 10°°
18.Cp=—s—= _ =19 _si0pr
4n’f2L,  4x9.86.101.0,517.10° 20,39
Bai 2.4
6
1. fB = ;T = 3501(2)'(:0 =3,5MHz; f, =10MHz < 3fB =10,5MHz Suy ra mach hoat déng &
fe

tan s6 trung binh:

Ly Riai

Y Y Y\

C’bl Ipe C.b’ — Lc R ==Cc
_|_ gmvb’e

.|||_
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Cé4c bu6c 2 dén 11 gidng nhu bai 2.5.
12. G tin s6 trung binh:

* h
h | = - 100 . 31837 33
oy 2m.107 ’
1+[ 0 T+ =
o 21.3,5.10
* -3 -3
13 1, =14, [ 2210 :1,4.33.L03:163,8£2z164§2
Ico 7,05.10
, I 1077 107
4. 1, =—===7= 3’5112033 - 4’175;07 =0.03mA
Y2(900 h T ’

15. Vi = It Zi = Tom = Ruai//rye) = 3.10°(1636//164) = 4,47mV.
Cdc budc 15, 16, 17, 18 nhu trén chi chd y: Cp, = Cpmge + C’b*
20. Trong mach nhan tan do tan s& cong hudng & diu vao (wg) va dau ra (2m¢) khic nhau, nén
Cpe 1077
v, (m—0) 0,5
Ta thdy Cy = 2000p >> Cp, = 510pF. Do d6 mach nay lam viéc khong 6n dinh, ta phai cii
ti€n mach nhu bai 2.9

khong c6 dnh hudng ciia Cy . Khi d6 ta c6: Cp, =

Bai 2.9:

Rua1 Cb+Cb ~32+ % ! Vi Lc SR +CC IL

Céc bu6e tir 1 dén 14 giong hét nhu bai 2.4
15. Vomi = Ibmi1-Zi = Ipmi = (thl//(rb’e/az) = 3.10_5(1636//4100) =0,035mV =35mV.
Céc budc 16, 17, 18 gidng bai 2.5
-9
20. C,, = Coe 10" 5 109
1(n-0) 05

2.107°

Ly

Y Y Y\

..||_

suy ra aZ.CZ, = = 80pF

21. Khi d6 dién dung C’y = Cy — Cy-" = 510pF — 80pF = 430pF.
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Chuong 3: BO DAO PONG

I. Dao dong ba di€m dién dung

Bai 3.2: Mach dao dong & finsp.

fo = 1I0MHz, Qo =100, L =1uH,
rye = 500€2, fr =3500MHz, hg =100,
Cb’e = 1000pF, PCmax = 4W, VCEOmax = 40V,
maxic = 1A, Ccg = 5pF.
Lch
+VCC o- 12228"

.|||_

Céc mach dao dong lam viéc & ch€ do 16p A nén tinh todn mach phin cuc gidng nhu
trong mon Pién Tt 1. Trong thuc t&: Igg = 1+-5mA va Rg = 10°+10°Q (sinh vién tu chon).
Vidu: Chon Igg =5mA; Rg = 10°Q; Ve = 10V.
Vie = ReIgg = 10°.5.10° = 5V
Slly ra VCEQ = VCC - VRE =5V
VBB z 0,7 + RE.ICQ = 5,7V;
Ry = (1/10).hee.Rg = 10KQ;

R, =R, Yee  _j0¢ 19 __»396k0
R, =R, Vee 19+ 19 _ 49 8k0
Vig 7
-3 -3
h, =h, 25.10 :10025.1073 5000
Pay 12 mach dao dong 3 diém dién dung nén thda min diéu kién cin bing pha vi:
Xlz—L;Xzz— ] ; X3 =oL.
oC, oC,
6
£ = fr _3500.10° _ 35MHz :
hg, 100

= f, =10MHz < 0,3.f; =10,5MHz

= Sd @6 1am viéc & tan s6 thap
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- Come e
@ CE 1 §L
Ry=R,//R, __ ‘ c,

3. Hé so hdi ti€p: p = Ve G -n
Vee C,
n ¢6 thé chon theo kinh nghiém: n = 0,01+0,05 (E.C) va n = 0,1+0,5 (B.C) hoéc tinh theo
cong thuc.
Chonn=0,01 = C, =100C;.
4. Bién dung tuond duong cia khung cdng hudng:
1 1 107
C4An’2L 4.9.86.10'.107° 39,44
C,C,  C,.100C,
C,+C, C,+100C,
= 100C, = 25,35nF = C,
— C, =253,5pF
5. Hé so6 khué&ch dai ctia sé d6 mic E.C:

td =253,5pF

Cy = = 253,5pF

~h h
A=-SZ.=—2 {pZRK / —121}
1le n

hy1e = hie = 100; hyje = 16 = 500Q; Zyp, = % = 1500(1 =5MQ
6. Rk = @LQp=6,28.10".10°.100 = 6,28KQ.
7. Heé s6 ghép Transistor véi khung cdng hudng:
GG,
Vege G +C, G, 1 1
Vg C, C,+C, 1+n 140,01

8. A=%[(0,99)2.6,28.103 //5.10° z_?l.6,155.103 =-1,23.10°

p= 0,99

9. Piéu kién bién dd d€ mach tu kich:

AL IBI=Al.n=123.10°.0,01 =123 >>1;
Suy ra mach dao dong
Bai 3.1: Mach dao dong & tin s6 trung binh
1. Budc 1: nhu trén.
fr 350.10°
h, 100
= f, =10MHz <3.f; =10,5MHz

2. fy = =3,5MHz

Suy ra so db 1am viéc & tin s6 trung binh (c6 cdc dién dung ky sinh)
3. Hé sd hoi ti€p c6 thé chon nhu trén, khi d6 C;, C, giong hét bai 3.2. Nhung d€ mach hoat
dong 6n dinh ta c6 thé chon C; = 10Cy = 10.10° = 10°F = 10nF, suy ra C’, = 9nF.

Trang 52

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

4. Nhu trén ta c6: Cyq = 253,5pF

C. = CC, _ c1.1088 _ 253.5pF

C,+C, C,+10

=C,.10* =C,.253,5.10"* +253,5.10™%

=107°C,(1-253.4.10%)=253,5.10

= 0,97465.C, =253,5.107"

= C, #260pF = C, =255pF

Chi§: C;=C’; + Ccg va C; =C’; + Cpe trong d6 C’; va C’, mic & bén ngoai, con Ccg

va Cype la cdc tu di€n ky sinh.
_C, _260.107"

Khi d6: n = =———F = 0,026
C, 10™

*

Ihy, |

*
I hy |
* 2

5. A=-SZ.=- p*Ry //
lhy, | n
O tan s6 trung binh ta c6:

* h
lh,, |= fe = 100 =33

? 21107 Y
1+ 22 1+ “76
g 21.3,5.10
* 1 1 103

lhy, =1y, = = —— = = 4550
2nfy.Cye  6,28.3,5.10°107° 21,98

Clhy, | 455 45,5

Z

if 2 =67,3KQ

n> (0,026 676.107
6. Nhu trén Rk = 6,28KQ.
Ve 11
Vg l+n 140,026
8. A=-—2 (0,975)°.6,28.10% // 67,3.103]
45,5
= (~0,725)[5.97K // 67,3K] = (- 0,725).5,48.10°
=-3,975.10° = -3975

9. Piéukién bién @6 d€ mach tu kich:

=0,975

AL IBI=l Al.n=3975x0,026 =103,35 >>1
Suy ra mach dao dong.

Dao dong 3 di€m dién dung kiéu Clapp

Bai 3.3: Mach dao ddng & tan s6 trung binh:

C
—3
C == mgg 53 T
: L Vk

. I,_T ....................... .
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Budc 1, 2, 3 giong nhu bai 3.1 § trén

4. Nhu bai trén ta c6 Cyg = 253,5pF nhung L = L +L+L
Ca C G C

Chon Cy = 270pF dé C, quyét ding f, trong mach

_ 12
L GG 11 G=Cy  165.10 —_—241.10°
¢, ¢ ¢CccC Cc4 ¢, C,C4 68445.10°

=C,+107* =C,.107.2,41.10° = C, +107* =2,41C,

-9
Khi do: n=—t =110 o9
C, 10.107

5. Giong bai 3.1 chi khéc:

h

LI 45,52 _ 455 — 0030
n> (0,71 0,504

6. Nhu trén: Rgx = 6,28 KQ)

Ve Cyq  2535.107% 02535

Ve C, 711070 7l

=0,0357

8. A= 3 —33 [0 0357)*.6,28.10° // 90 3] ~0,725)[8//90,3] = -5.33

9. Piéukién bién d€ mach tu kich:

AL IBI=lAln=533x0,71=3,78 > 1

Suy ra mach dao dong
10. Chi y: C’5=Cy—Cpe=10"—-107 = 9nF;

C’1 = C1 — CCE = 7,0951’1F

Bai 3.4: Mach dao dong & tan so cao.
1. Mach thda diéu kién pha vé dao dong nhu trén
fr  350.10°
h, 100
fo = 100MHz > 3fg = 10,5MHz
Vay mach hoat dong § tin s6 cao. Ta khong thé tinh cdc Ly gnn, Vi vAy phdi diing sd d6
dao dong mic Base chung.
f, = fr = 350MHz = f;, = 100MHz < 0,3f, = 105MHz

Suy ra s6 d6 hoat dong & tan so thap (khong cin tinh Cy;sinh)
ch

Ve T J: 0
Ci

2 Trang 54
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3. Viso db 1am viéc & tin sd thdp nén hé s6 hdi ti€p c6 thé chon nhu bai 3.2. Py la so d6
B.Cnénchonn=0,1.

C,.C,
B_VBE_C1+C2_ ¢
Vi C, C +C,

4. Gi5ng bai 33 ta c6 Cy = 253,5pF; chon Cp, = 270pF va ta sé& co:
SR VT [\ ——
C,.C, nC, 0,lC,
= C;=0,1C; +0,1C, =0,1C; +4,14.10”
= 0,9C; =4,14nF
= C; =4,6nF.
5. Hé s6 khuéch dai cia sd dd mic B.C.

h h
A = SZC — 21b |:p2RK // 11bj|

2
11b

0,1

= C, = 41,4nF

n

hoip ® hpy = 1;

h, 500

o =7 =""—=95
h, 100
hyy, 5
n (0,1)

6. Nhu trén: Rg = moLQp = 6,28.10%.10°.100 = 62,8KQ
V C . -12 . -12

7. poYer _ W 2535107 2535.10 : _61.10-
Vi C,C, 1 415.10°

C,+C, 241.10®

8. A :é[3721.106.62,8.103 1/500]= 0.2[234//500] = 31.88

9. Diéukién bién dd d€ mach dao dong tu kich:

* * *

ALIBI=lAln=3188x0,1=3,188>1
Suy ra mach dao dong.

I11. Dao dong thach anh:

Bai 3.6: Mach dao dong & tin s6 thap ki€u Colpits
Chd y gid thi€t giong bai 3.2 nhung chua biét L.

T 4 +VCC

Lch

C
¥ L—jc
Trang 55 C,
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. Diéu kién pha: d€ mach dao dong theo ki€u 3 diém C Colpits, thach anh phii tuong duong
nhu cudn cdm, nghia 1a: f, > fy > fi,.
Dé don gidn ta coi fy nim gitta f, va f,:
Af/2 Af/2

| |

I I I

fq fo fp
Mach Colpits E.C

f =f (1 d J f (1 —10_13 j 1,005f
p q q — ’ q
2C, 2.107"

f +f  f +1,005f
Matkhéc:fozquzq 1

Suyra: f = fo = 10’
Y g 1,0025 1,0025

f, = 1,005f, =10,025MHz

_ fy 3500.10°
" h, 100

fo = 10MHz < 0,3fg = 10,5MHz

Suy ra sd d6 1am viéc & tin sO thap.

. bién cdm riéng cta thach anh:
1 1 10

=1,0025f,

=9,975MHz

=35MHz

f

L,= = = =2,55mH
T (ont, Pc,  4.986.995.10%107% 3924
. Trd khing tuong tuong clia thach anh tai tin s fy: Zi = joolg nén:
2
oL C -1
L, = 0™~q>~q

o2C, +C, -®2L,C,C,

wgL,C, =4n*f;C L, =4.9,.86.10"*.107"°.2,55.10 =1,00572
_1,00572 -1 _

4.9.86.10"(10" +107* —1,00572.107"!

~ 572.107
39,44.10'.0,428.107"

:>Ltd =

=33,89uH ~ 34pH

. CcCc, 1 1
C,+C, 4n’fjL, 4.9,86.10'%.34.10°°
. Chon hé s6 hoi ti€p: n=0,01.

td =7,5pF
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VBE Cl

p=———=-—"=-n
VCE C2
Suy ra C; =0,01C; hodc C, = 100C;.
C,.100C
Suyra: Cyy =————— =7,5pF = 100C, = 757,5pF
C, +100C,

Vay C, = 100C,; = 75,75nF va C, = 7,75pF
7. Heé s6 khuéch dai ctia s6 d6 mic E.C

lh, . | lhy, |
A=-8Z.=——2|p’Ry /I—
Ihlle I .
h21e = hfe = 100; h11e =TIpe = 50002.
h, 500
ifa :n_2: 10~ =5MQ

8. Rk = oLaQo=6,28.10".9,226.107.100
Suy ra Rg = 57,94.100 = 5794Q

Vege  C, 11

Vg C,+C, 1+n 140,01

9. p =0,99

10. A= %[(0,99)2 .5794.10° // 5SMQ |~ —0,2.5678 = —1135

11. biéu kién bién @6 d€ mach tu kich:

TALIBI=lAl.n=1135x0,01=11,35>1
Suy ra mach dao dong.
Bai 3.5: Mach 1am viéc & fuung binn méic ki€u Clapp.
C
C’ ] \T/ 1. Piéu kién pha: tinh nhu trén, nhung luu y khong nhitng
: K thach anh phai tuong nhu cudn cidm, ma thach anh cting
Cs ciling phdi tuong dudng nhu cudn cam nghia la: oy < oq
< ®p < Wp.
Cs=Co  f,=9,975MHz va f, = 10,025MHz

fp  350.10°

2. fB =

=3,5MHz
hy, 100

fo = 10MHz < 3fg = 10,5MHz
Suy ra sd d6 lam viéc & tin sO trung binh phai ké ci Cks.
Céc budc 3,4, 5 nhu trén: Ly = 2,55mH; Ly = 34uH va Cy = 7,5pF = C; ndi ti€p C; ndi ti€p
Cs.
6. DE Cs quyét dinh tin s6 cong hudng trong mach ta chon Cs << C; va Cs << C,. Chon Cg =
10pF, khi d6:
1 1 1 1 Cg4-Cy4 (10-75)107"

—t——=——-—= = o =9.972MHz Vay ’q = 9,972MHz < o
C, C, Cy Cg CuCq 75.10°

=9,975MHz

Suy ra TA + Cs tuong duong.
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7. Hé sd hdi ti€p: c6 thé chon n = 0,1 do mach Clapp.
= =-n
Ve G,
Suy ra C; =0,1C; hodc C, = 10C;.
Suyra: St 2G00G35 108 112 0,033.10°C,
C,C, _ C,.100C,

Y
©0,033.10°

C’ 1 =C; —Ccg =3325pF; C’, =C; — Cpe = 32,3nF
8. Heé so khué&ch dai ciia s6 @6 mic E.C

B:_h__&

1 =333.10™ =333nF = C, =10C, =33 3nF

'h, | 'hy |
A=-8Zc=——2—|p’ Ry /|4
lhy, | n
* h
lh,, |= fe = 100 =33
2 7 2
o, 2710
1+] =2 T+ 5
g 271.3,5.10
% 3
lhy, I=1,, = 1 = 1 c ;= 10 =45,5Q
2nfy.Cy.  6,28.35.10°.107° 21,98
lhy, |
Zig =—1-= 45’§ = 45500
n 10~
9. DBién trd cong hudng twong duong nhu bai 3.6: R = 5794Q.
Ve . Gy (Cl +C2)
p= = =Cyx———
C, +C,
=275.10"2.3,03.10 % = 0,0833

10. A= —% (0.0833)°x5794//455.10° |~ —29.1

11. biéu kién bién d6 d€ mach tu kich:
[ALIBI=lAln=29,1x0,1=291>>1
Suy ra mach dao dong.

IV.Dao dong RC

Bai 3.8: Dao dong ciu

Trang p8
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2 R
bé mach dao dong: B, = . _2

R,+R, 3
= 3R, =2R; + 2R,
= Ry =2R;
Chon R; = 1KQ, thi R, = 2KQ.
C= L ! — =0,16.10"° = 0,16pF
o,R  6,28.10°.10
Bai 3.7: Dao dong ciu Vién
¢
| R R,
4| AN ANAA
g
R_ &
T ° J_ NN 11
Vin f C
b L1
2 A 1 RZ
D€ mach dao dong: B=—= = R, =2R,
3 R,+R,
Chon R, = 1KQ = R; =2KQ.
1 1

= = —— =0,16.10" = 0,16pF
o,R  6,28.10°.10
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Chuong 4: PIEU CHE TUONG TU

L. Piéu bién Collector

Bai 4.4:
Cue T

Or1
=
=
Q
11
1]

Cc

+VCC

P. = 100mW; f, = IMHz; fo = 10KHz; Qo = 50; m = 0,5; 6 = 90°.
Tran sistor nhu bai 2-1.
_ fp 350.10°
" h, 100
fo = IMHz < 0,3fg = 1,05MHz
Suy ra sd d6 hoat dong & tan sd thap.
2. Chon ngu6n cung cﬁfp Vee =0,5Vegmax = 0,5x40 = 20V.
Chon hé s6 1¢i dung dién 4p £ =0,9.
4. Bién do trung binh ph?in hai bac nhat: Ve = Vo = EVee = 18V.
= khi d6 V0 = 18cos(2m.10°)
2P, 2 P.u 2 0,1

L. f, =3,5MHz

het

5. Igy = = X =—X =9,88mA
o Vem Vem 1+m72 18 1+%
2
6. Dién tr§ cdng hudng tudng duong:
V,
pmem o I8 je3q)
I, 9.88.10
R .10°
7. L= w o _ 1,822 160 _ 1822 : ~58.107 = 58uH
2nf,Q, 6,28.10°.50 31,4.10
-6
8. C. ! ! 0 437

T 4nf’L.  4.986.102.58.10° 22875
9. Bién do dong kich thich vao:
- Iew _988.107°
v,0).h,  0,5.100
10. Ty, = 7,(0).p1,,. =0,3x100x2.10™ = 6mA
11. Trd khdang vao ctia Transistor

-3 -3
Z =1, =14h, 210 41002210
I 6

CQ
12. Bién do dién 4p kich thich:
Vim = ZiIom = 583.0,2.107 = 116mV
13. Pcc = Ico.Vee = 6.107.20 = 120mW

=19,76.10° A ~ 0,2mA

=583Q

073
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P, 0,089

P. 0]2

15. Bién do dién dp am tan: Vo = mVy = 0,5x18 = 9V
— khi d6: Vo(t) = 9cos(27.10%)

16. Phd cia tin hiéu AM

V V
MY cos(m, +Q)t+m 0

14. 1= =70%

cos(m, — )t

Vuu =V, cosm,t+

=18cos(2m.10°t) +4,5c0s 2n(10° +10*)t + 4,5cos 2m(10° —10* )t

Vam a

18

10%-10*  10° 10%+10*

_ Vo asy

17.P,, =—2 = ~ ~89mW
2R, 2.182.10

2

2
18. P, =P, 0 —89.10° Oy 125mw
2 2
P
9. k=m L 1 4
PAM l+1 9
2
m

20. Ki€m tra: Vg0 + Vo = 18 + 9 =27V < BV¢go = 40V
Pammax = Poo(1 + m)> = 89.107(1 + 0,5)* = 200mW < Pcpmax.
Bai 4.5:
Vi = 1Ocos2n.106t; Va = 7cos2n.104t; R; = 1KQ.
1. Gi6ng nhu bai 4-4: f = IMHz < 0,3f; = 1,05MHz
Suy ra sd d6 hoat dong & tan sd thap.

.o . \Y%

2. Hé so diéu ch&: m =—2 7. 0,7

vV, 10

\Y
3. Chon&=0,9 = V. =— :ﬂzn,nv
g 0,9

4. Phd cia tin hiéu diéu bién:

mV, mV,

cos(m, — )t

V() =V, cosm,t+ cos(m, + )t +

=10cos(2m.10°t) + 3,5cos 2m(10° + 10*)t + 3,5cos 2m(10° —10%)t

Y
AM A

10

3,5
0

| | .
10%-10*  10° 10°+10*
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OV, 10y
2R,  2.0°

2
6. p, =P T _55020%
2

5. P, =50mW

=12,25mW

[0}

7. Cong suit diéu bién:
Pan = Poo + Poc = 50 + 12,25 = 62,25mW
8. Pammax = Poo(1 + m)> =5.10%(1 + 0,7)* = 144,5mW < Pcay.
9. k= L bt 20%
2 2

—+l —+1

m 0,5
10. Ki€m tra: Vgo + Vo =10+ 7 = 17V < BVcgo = 40V
11. Bién dd hai bac nhat:
Ve YV, 10

I. . = =—=—+=10mA (chd y R =R
Cml RL RL 103 ( Yy KL td)
R 3 —4
12. L = L — 10 3 = 10 =3,18uH
2nf,Q, 628.10°50 314
-6
13. C ! ! _10 =7,97nF

T4nIL 4.9.86.102.3,18.10° 1254
14. Bién do dong kich vao:
- Iew _ 107
7, (0)h,  05.100
15. Ty =7, (0)B1,. =03x100x2.10 = 6mA

-3 -3
r,, =14h, 251¢ =1,4.100. 265 10
CcQ

16. V,, =1, 1, =2.10".583=0117V

0,2mA

=583Q

073

I1. Piéu tin Varicap

Bai 4.6: Biéu tin diing Varicap don
fo = 100MHz; Af = £75KHz; Qo = 50; L = 0,1uH;
Transistor nhu bai 2-1

+VCC
C 'LC
> L |—> I
R, *
Cli Lch
7YY\ VQ
C= )
TRI Re T
=
6
1 fy= fr 350107 5 svimy
h. 100

fo = 100MHz > 3fg = 10,5MHz

Trang 62
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Suy ra sd dd hoat dong & tan s6 cao, nén phai chuyén sang ding mach dao dong B.C nhu
hinh vé

L
C,C
2. Cp=—t = S ~2535pF=—'"2 Chon C, = 30pF =
ATf2L 4.9.86.10'°.107 39,44 C,+C,
C,xC 107, 107"
c, = CxCq 3107 2535 10° 63 spm
C,-C, (30-2535)10
3. Hé sd hoi tiép:
C1C2
-12
B= Ve _ C +C, _ C, 30.10 =+0,155 =+n

Ve C, C,+C, 30.10+1635.10"
4. Heé s6 ghép Transistor vdi khung cong hudng:

Vk VCB
5. O tins6 thip nén: hyp~ 1; h,,, = by 300 _ 10Q
h, 50
6. Ria=mLQp = 6,28.10°.107.50 = 31400
7. Hé s khué&ch dai khi mic B.C:

hllb

2
n

h
A=8Z. =2 {pZRK /
hllb
8. Piéukién bién d6 d€ mach tu kich:
[AL.1B1=l Al.n=37x0,155=5,7>>1-—>mach dao dong
9. Chon V,.=5V;n="%; ¢=0,7V; Suy ra ta co:

} ~ L [123140//416]~ 36,8
10

C \ \
Af:lnfo. Vo 11 1635 Vg =75.10"suy ra
2 7°C +C, y+V, 2727 73041635 0,7+5
8
af =10-1635 G 25 10° suyra Vo = 20mV
44118

10. f; = fy - Af =99,925MHz;
f, = fy + Af = 100,075MHz;
1 1 107"

Cu = = = =2539pF
4L 4.9,86.9985.102.1077  3,9381 P
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Cppm—t - ! _ 10" =25317pF
U 4n2L 4.9.86.10015.102.107 39499

_ C,xC,, 163,5.1072.2539.107"

- =30,06pF
"o, -y, 138,11.107™" P
C,xC 107", 107"
. XCyy _163,5.10 25,3{?2 10 _ 29.955pF
C,-C,, 138,183.10
A C
30,06pF
CV() = 30pF = Cl
29,96pF
< > AV
V(<0) 5 0
TN
/__/
N—

Bai 4.7: Biéu tin diing Varicap day kéo

° +VCC

R.  Vem

1. Bu6c 1 va 2 nhu trén
C.10XC n CxC,

2. C, = = 2535pF
CVIO +CV20 Cl +C2
C,,,xC
Chon C,,, =C,,, =20pF = C,, =100 _ jopF
v10 + v20

C.C
Suyra C, =———=1535pF
Cl 2
3. Hé so hdi ti€p: vi s6 dd mic B.C nén ta chonn = 0,1

CC,
B:VBEZC1+C2= C2 =Il=01
Vo C, C, +C, ’

= C, =0,IC, +0,1C, =C, =9C,
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. CC, ¢,
T C,+C, C,+9Cl
— 9C, = 153,5pF = C»
=C, = 17pF
Céc budc 4, 5, 6 nhu trén
A=SZ.= hﬂ{szK /Il hl;b } ~ i{12.3140 //i} ~ 60,5
b n 10 1

8. DPiéu kién bién do dé€ mach dao dong tu kich:

[ALIB1=86,26x0,1 =8,6 >>1—>mach dao dong

9. Chon V,.=5V;n=%;0=0,7V
C A" A"
Af:lnfo. w_ VYo 11, 10 Y

2 C,+C; y+V, 22 10+1535 0,7+5

9
Af = %VQ =75.10° suyra Vg =43,4mV

=1535pF

Nk

2

=75.10° suy ra

10. Bu6c 10 nhu trén ta c6:
Ctdl = 25,39pF; Ctdz = 25,317pF
Suy ra: CV01 = Ctdl - C3 = 10,04pF; CV02 = Ctd2 - C3 = 9,967pF
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Chuong 6: MAY PHAT

| YO
1

L. KPCSCT + mach ghép diu vao va daura

P, =2W
Lch ” A
R = RA=75Q2
P = C2 £ C3 4
:|: Vcc —Cng
m=0,7  Qui=5 0=90" 111=0,7 Q=5

Thiét k&€ bo KDCSCT nhu hinh vé& c6 fy = 10MHz. Transistor ¢ cdc thong s6 fr = 350MHz; hg.
= 100; Cyc = 1pF; Cye = 1000pF; Pcmax = 10W; Vegmax = 40V; max ic = 1A.

Céc budc thi€t ké:

fp  350.10°
h, 100
fo = 10MHz < 3fg = 10,5MHz

Suy ra sd d6 hoat dong & tin so trung binh

=3,5MHz

1. fB =

2. Chon Ve = 0,5V egmax = 0,5x40 =20V

3. Chon&=0,9

4. Bién d6 hai bic nhat: Peyy = £.Vee = 0,9x20 = 18V.
. . P

5. Cong sudt hai bac nhdt: P, =—2% = 2. 2,5W

2 9
6. Bién do hai bic nhit clia dong dién ra:
2P, 2x2,5
Lewi = vV =T
Cml
= 2l =2x278 =556mA < maxi. =1A
7. Dién tr§ cdng hudng tuong duong & mach ra
Ve 18

=—ml =~ 65Q
., 0278

Ry chinh 13 trd khdang vao ctia mach ghép dau ra.
8. Mach ghép dau ra:
R =R xR, =R xR, =69,8Q

R, +R
X = Q+ 65 +569 8 210
td
S 1
Po2mf[Xe,|  6,28.107.27
R, +R
[Xes| = g SNRE 569’8 ~ 290
td

=278mA

~ 590pF

1

C.=——— ~550pF
> 6,28.107.29 P
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*

B vl(e)} = 572pF
Xp, =[Xe|+[Xes| =27+29 =660
X, 66

L=t = ~ IuH
onf, 628107

C,=C,-C,.=C, —Cb{l +

P 5 Y YY) o o

R, = Ry = 65Q L, Ry =R, = 75Q

C2 C3

—j—
—i—

9. Hé so khuéch dai & tin so trung binh
e h
‘B _ly " 100 100

fe

: T 3007 0
7 5
14| 20 14| 0 S
o, 3.5.10

10. Thanh phin trung binh DC clia dong ra
_n® 032
co — yl(e) ““Cml — 0,5
11. Cong sudt ngudn cung ciAp
Pce =1co0.Vee =0,178.20 = 3,56W
12. Hiéu suit cia mach KPCSCT

x278 =178mA

P
B2 9004
P.. 3,56
13. Trd khdang vao
_ v,(n—0)
ZiEC - .
JO‘)Cb'e [1 + mTCb'CZLYI (e)]
~ 0,5
j-6,28.107.107".[1+350.10°.10265.0,5
- - _s70~-80=—
6,28.10™2[1+0,0114]  j6,35 joCy
= C'y =——————=2,023nF (C'y =C;,, +C
" 6,28.107.7.87 (Cor=CretCn)
14. Trd khang vao cda Transistor & tan s6 trung binh
) -3 -3
r,. =14/h, 2107 433, 2107 650
CO ’

15. Mach ghép dau vao: D€ sy truyén dat cong suit 16n nhit va ddp tuyén tin sd bing phiang
nha't ta thi€t k€ sao cho Q; = Qp = 2Qu.
Ry _ Ty _65

Xo|==L= =0,65Q
Q, 2Q, 10

c-— 1 . 17 ~24,5nF
2nf)[X.| 6,28.107.0,65

Mt khdc:

C,=C,+C, =C, =C,-C, =24,5-2,023 ~22,5nF
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X,, =Q.R, =2Q_ R, =2x5x50 = 500Q
X, 500

]_41 = = 7
onf,  6,28.10

~ 8uH

Qui=5 C 1:J[ Cb,:J[ I'y'e

. T,
16. 2. =Z. M1, =— 02—
iEC iEC b'e 1 + jO)OCb, ‘rb'e

! _ I‘b'e
‘ZiEC‘ B 1 222
VI+oCyry,
_ 6,5 65
J1+4.9.86.4,092.107%10" 4225 1.3

17. Cong sudt dau ra ctia Transistor

2 2
. I
Pb:lljzi:l £l zizl 02781 s
2 2( v.[B] 210,533
:%.3.10—4.5 =7,5.10"* =0,75mW

=5Q

18. Cong sud't dau vao clia ting KPCSCT
P, 075107

n, 0,7
II. KPCSCT + diéu bién

P, = =1,07mW

Thi€t k€ mach diéu bién Collector c¢6 gia thi€t nhu bai trén biét m = 0,7 va f, = I0MHz; fg =
10KHz. P& don gidn ta khdng tinh mach vao

L TRA =750
Pr=2W

Cl — C2

1 =+ 4 nhu bai trén: Ve = 18V =V,
5. Cong suat diéu bién:

P
P, :—Azigzz,sw

M, )

2
Cong suat hai bac nhit: P,,, = Pmo(l +m7j
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P.u 2,5

:>Pm0—PL1_( mz]: 0,49 =2W
1+ 1+
2 2
6. Bién do hai bic nhit clia dong dién ra
2P
I, =2 2% e
Ve 18
V
7. Ry, —~em _ 18 _ o655
I, 0,187

Ry chinh 13 trd khdng vao ctia mach loc © & dau ra
8. Mach loc ddu ra

R =R xR, =+/96,25x75 ~ 85Q
R;+R 96 +85

X | = 9 ~36,20Q
td
= L. 17 = 0,44nF
2mf,[Xe|  6,28.107.36,2
X = R6+R _ 75;85 0
td
1
, =——————=0,5nF
6,28.107.32
C;. :cb,{u Byl(e)} =107"[1+33.0,5]=17,5pF

C, =440 -17,5 = 422,5pF
Xy, =Xa| +|Xe| =36.2+32=6820Q

X
Lo=2u = 982 1686107 H~ LIuH
onf,  6,28.10
o Y YY) o
R =R, = 96Ql L, lRA =R =75Q
I ]
9. Nhutrén |f =33
0
10,1, = 20Oy 032 6167 0124
7,0) 0,5
11. Pee = Ico.Vee = 0,12.20 = 2,4W
P
12, n=tu 168 54q
P, 24
13. Nhu trén Z,. ~ —{7.83Q (véi Z, =96,25Q)
_ -3 3
141, =14 | 22107 _ 14332107 96550
CO 4
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15. ‘Z;EC‘ = rb—e*
J1+o.Corl,
B 9,625 9,625 _
J1+4.986.10%.4,16.10".92,64 1,587
16. Cong sudt dau vao

2 2
P :erz.:l tem z.=l 0.187 .6 =~ 0,4mW
o2 20yl 20533 ’

17. Bién do dién dp am tdn Vo = mV, = 0,7x18 = 12,6V
= khi d6: Vq(t) = 12,6008(27‘5.104'[)
18. Phd cia tin hiéu Am tin

\Y V
MY cos(®, + Q)t + m

Vo =V, cosm,t+ .

cos(m, — )t

=18c0s(2m.107t) +6,3cos 2n(10” +10*)t + 6,3 cos2n(107 —10%)t

Vaum a
18
6.3
0 >
10°-10* 10’ 10’+10* £
2
19.p, =P, 0 1682 _ 41w
2 2
p
20 k=0 20416
P, 25

21. Kiém tra: Vg + Vo = 18 + 12,6 = 30,6V < BVcgo = 40V
Pammax = Poo(1 + m)*> = 1,68(1 + 0,7)> = 4,85W< Pemax = 10W
(Chd y: cdc bude 9 + 16 c6 thé khong phdi tinh khi thi).
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