BAI THi NGHIEM SO 2
CAC DANG GHEP CG BAN CUA
MA CH KHUE CH PAI TiN HIEU NHO

A. GIOI THIEU

BJT 12 linh kién bdn din 2 m&i ndi, c6 3 cuc 1a base (B), emitter (E),
collector (C). C6 2 loai BJT: pnp va npn. BJT 1a linh kién dién ti diéu
khién bing dong dién, nghia 12 cdc dic tinh dong 4p ngd ra collector C
dudc diéu khién bing dong ngd vao cuc base B. Hinh 1 1a ky hiéu va cic
cuc cia BJT.

C C
E E
BIT loai PNF BIT loai NPN

Hinh 1. Ky hiéu cua 2 loai BJT PNP va NPN

M&i loai BJT khi dudc sdn xudt ra déu c6 kém theo datasheet cho biét cic
thong s6 hoat dong nhu cong suat, dic tuyén ra, hé s6 khuyéch dai, dic
tuyén 1am viéc thay ddi theo nhiét d6. . . Hinh 2 cho ta 2 thong s6 quan
trong 12 hé s6 khuéch dai va dic tuyén ra khi dugc ghép E chung ctia mot
BJT npn. Khi st dung BIT trong thi€t k& cidc mach dién ti¥, cin chd y tham
khao datasheet dé€ bi€t dugc cac thong s6 ctia BJT; tir &6 chon cic BIT sao
cho hgp ly.

BJT c6 3 ché& d6 1am viéc, d6 1a tit, din khuéch dai va din bio hoa tuong
tng v6i cdc viing tit, ving tuyén tinh (hay con goi l1a viung tich cuc) va
viing biao hoa trén dic tuyén ra. Tuy theo muc dich st dung (l1am cong tic
hay con goi 1a khéa dién tit, 1am phan t& khué&ch dai . . .) ma BIT dugc
phédn cuc d€ c6 thé 1am viéc xuyén sudt tif viing tit d€n viing bio hoa hay
chi hoat dong trong viing tuyén tinh.
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Voesar < 10 Viing tit Vee(V)

Hinh 2. (a) Hé s6 khué&ch dai (b) Dic tuyén ra cia BJT dugc ghép E chung
Diém tinh Q: 12 mot di€m trén do thi dic tuyén ra V-1 ctia BJT xdc dinh
trang thai lam viéc ctia BJT trong diéu kién : Mach c6 chita BJT chi hoat
dong & ch& dd DC, khong c6 cac thanh phan tin hiéu AC.

Phédn cuc : Phan cyc cho mdt BJT 1a thi€t 1ap di€m lam viéc tinh Q cho
BJT bing cic dién 4p, dong dién DC.

Khuéch dai tin hiéu nhé : Mot mach khuéch dai ding BJT dugc goi 1a &
ché& @6 khuéch dai tin hiéu nhd khi BJT dugc phin cyc sao cho diém tinh Q
nim trong ving tuyén tinh va thanh phan tin hiéu ngd ra dao dong quanh
vi tri clia di€m tinh Q véi bién d6 twong ddi nhd. Thuc ra, khai niém tin
hi¢u nhé chi mang y nghia tuong d6i. Nhin chung, trong thyc t&€ thi mot
mach khué&ch dai dugc goi 12 hoat ddng & ché& do tin hiéu nhd khi di€m tinh
Q dugc phan cuc trong viing tuyén tinh va thanh phan tin hiéu dudc khuéch
dai & ngd ra khong bi méo dang so vdi tin hiéu ngd vao. DPiéu nay ciing c6
nghia ring, thanh phan tin hiéu ngdé ra nim hoan toan trong viing tuyén
tinh trén dic tuyén ra ctia BJT.

C6 3 loai mach khuéch dai dung BJT 1a E chung, B chung va C chung. So
dd mach tiéu bi€u clia cic cdch ghép nay cho & hinh 3.
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Hinh 3. C4c dang ghép cd ban ctiia mach khuéch dai tin hi¢u nhé

(a) Ghép E chung (b) Ghép B chung (¢) Ghép C chung

B. MUC PICH BAI THI NGHIEM

e Gitip sinh vién tinh todn, thi€t k&, phan cuc cho cdc mach khué€ch
dai ghép E chung, B chung va C chung.

e Gitip sinh vién do dac, khio sit va d6i chi€u véi phan 1y thuyét cdc
mach khué&ch dai di dugc hoc thdong qua cdc dai lugng dic trung clia mot
mach khué&ch dai nhu d6 19i, trd khang vao, trd khdng ra, tin s6 cit . . .

C. TOM TAT LY THUYET

Khdo sit hoat dong clia cac mach khué€ch dai dung BJT, ching ta s& ti€n
hanh khdo sit 2 phian : Trudc hét khdo st viéc thi€t 1ap diém lam viéc
tinh Q, titc phan cuc cho BIT; sau d6 sé khdo sat hoat dong ctia cic mach
khué&ch dai khi ¢6 tin hiéu vao thong qua cic thdng s§ dic trung clia mot
mach khué&ch dai nhu d9 1¢i, tré khdng vao vara . ..

I. Phan cuc DC

Ve Ve Vec Ve
Re Rc = Re Re= R Re = Re=
Re
R Re R: Re Veg Re

(c

—_
o |
=
2
_
o
=

Hinh 4. Mot s6 cach phan cuc co ban
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Pé& mot mach khuéch dai dung BIT c6 thé hoat ddng dudgc, can phdi phan
cuc cho né. Phan cyc dugce goi 1a t6t khi né 1am cho mach khuéch dai lam
viéc 6n dinh (diém lam viéc tinh it thay ddi), ddng thdi viéc phan cyc ciing
doi hdi mot s6 yéu cau khéc, tiy thudc yéu ciu thi€t k€&, ching han phan
cuc sao cho dong tin hiéu ngd ra maxswing . . . Cédc vi du trong phin nay
4p dung cho trudng hgp mach khuéch dai ghép E chung; tuy vay, viéc
phén cuc cho cdc mach ghép B chung va C chung 1a hoan toan tuong tu.

Hinh 4 cho ta 3 cach phan cuc cho BIJT. Kiéu phan cuc hinh 4a don gidn,
tuy nhién do 6n dinh phan cuc kém, do dé thudng hay s dung céc ki€u
phan cuc hinh 4b hay 4c. Ki€u phan cuc hinh 4c 13 ki€u phan cuc tiéu bi€u,
thudng r't hay dudc st dung, nhit 13 trong cdc mach tién khuéch dai clia
cac ampli. Mach tuong duong ctia né6 dugc cho & hinh 4d. Cac cong thic
thuong dung tinh todn phan cyc trong mach nay la:

Vi = [Risz chc (1)

R, =R /R, 2)

,=— =8 (3)
1- Vi / Vee

R, =Ry (Vee/Vig) (4)

VBB' VBE (5)

R R +(1-a)R,

trong dé, CZ:%; [ 1a hé s6 khuéch dai dong tin hiéu nhd, Vg =07V
d6i v6i BIT loai Si. Thudng thi R, >> (1-a)R, d€ loai bd sy thay ddi cla
I, khi nhiét do thay d6i. Trong thi€t k& thudng chon R, = %RE (1+ ).
Tir d6, c6 thé viét lai (5):

V.- V.

IEQz BB~ 'BE (6)
Ry
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VCEQ = Vcc'(VBB'VBE)(1+RC/RE) (7
K&t hgp (6) va (7) ta c6 thé viét
1
Teq = Igq :_m(VCC_VCEQ) (8)

(8) dugc goi la phuong trinh dudng tdi DC (DCLL).

Vi du: Thi€t k€ phan cuc cho mdt mach khuéch dai ghép E chung. Cho
ngudn cung cip l1a 15V, Rc = 1kQ, B =110. Hiy phan cuc sao cho dién 4p
tai cuc B cda BJT xap xi 3.5V, dong tinh Igg= 5mA.

Trudc hét, ta tinh dugc dién 4p tai cuc E ctia BIT, tir d6 suy ra dién trd
Re
V-V, (35-0.7)
S | 0.005

R =560 . Chon dién trd 560Q.

EQ

Phan cuc cho cuc B titc 12 tim 2 dién trd R, va R, . Tir cdc bi€u thic (1) va

1 .
(2) va st dung V,, =V,, R, = ERE (14 ) c6 thé tinh dugc R; va R,.

R, =R _Lp (14 8)=11.1x560=6.22k Q
R,+R, 10
Ry Ve 0333
R1+R2 VCC

=R, =26.66kQ.. Chon dién tr6 27k Q.

=R, =8.217kQ.. Chon dién tré 8.2kQ.

(SV c6 thé st dung dinh luat Kirchhoff d€ tinh todn phin cuc mot cich
chinh xac hon).

Trong thuc t&, khi thi€t k&€ phan cuc, n€u khong c6 doi hdi gi vé tdi (nghia
12 taira Ry khong c6 dinh), ngudi ta thudng thi€t k€& sao cho dién 4p tai cuc
C cia BJT xap xi Vec/2. Bién 4p Ve 1a tuy chon dua trén datasheet clia
BIT; S dugc ldy dua trén datasheet va dong tinh Igq; dong tinh Igglai phu
thudc do 1gi ciia mach khuéch dai. P9 1gi nay 1a tuy chon, thong thudng
trong cdc mach tién khuéch dai trong ampli d6 1gi nay khong qua 16n, do
d6 dong tinh thudng dugce chon chi vao khodng 0.5 dén 1.5mA.
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Mot trudng hop khac thudng gip trong tinh todn phan cuc 1 thi€t k€ phan
cuc sao cho dong ngd ra 1a maxswing. P& thi€t k& phan cuc sao cho dong
ra maxswing thi dién trd tdi Ry phai hoan toan x4c dinh. Pi€m tinh Q sé&
dudc xdc dinh tir giao di€m cda dudng tdi DC (DCLL) va dudng tdi AC
(ACLL) .G day chi dua ra mot trudng hop cu thé nhu mach hinh 5, lic nay
c6 thé xem Rc 13 dién trd tdi. Cac trudng hdp khic SV cé thé tham khio
thém gido trinh mach dién t& 1.

Vee
| ACLL
R, Re = Ve |/
C R.+R,
A
v . % G Q DCLL
: RE TCE
— - Vcee Vee  Vee
—
ccRi

Hinh 5. (a) Mach ghép E chung (b) Cdc phuong trinh dudng tai
Téng quit, di€m tinh Q vin dudc tinh tif cic cong thic tir (1) dén (8), lic
nay tu Cg hd mach do mach & ch& do DC. Biy gid ta gidi tich mach tim vi
tri cia Q sao cho dong ra 1a maxswing. O ch& do AC, gia s& khong xét dén
hiéu rng tin s& (Viéc 4nh hudng clia tin s6 tin hiéu d€n mach khuéch dai
s& dugc xét dén sau) khi d6 tu Cg xem nhu ti€n téi v6 cing, 1am ngin
mach Rg, vi vy § ch& @6 AC c6 thé viét :

i+—==0 9)

(9) dugc goi la phuong trinh dudng tdi AC (ACLL). Ta c6:

ie =1+1cg, Vep = Vet Ve (10)
Trong d6 : i,  : Dong dién tong cong chdy qua collector ctia BJT.

i_ :Dong dién AC chdy qua collector cia BJT.

C
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I, :Dongdién DC chay qua collector ctia BJT.

Ve : Dién dp tdng cong gitta 2 cyc C,E cia BJT.
v : Dong dién AC gitra 2 cuc C,E cua BIT.

ce

Vego : Dong dién DC giita 2 cyc C,E ctia BJT.

Tu do, (9) dugc vi€t lai :

. 1
1c'ICQ:'R_(VCE'VCEQ) (11)
C
V,
= i = Iegt ———khi v, =0 (12)
RC
D¢ maxswing d6i xing :
Lo = 2.1 (13)
Thay vao (11)
V, V,
2l =1 +—2 ] =—E 14
cQ cQ R, cQ R, (14)

Vi di€m tinh Q 13 giao di€m ctia DCLL va ACLL nén thay (14) vao
phuong trinh dudng tai DC, ta dugc :

VCC'VCEQ :ICQ (RC+RE) (15)

VCC VCC ( 1 6)

=1 oY iy oo ‘e
CQmaxswing 2RC+ RE CEQ 2 + RE/RC

Vi du: Thi€t k€ phan cuc cho mot mach khu€ch dai ghép E chung sao cho
dong ra 1a swing 3mA dinh. Cho ngudn cung cip 1a 15V, Rc = 2kQ,
=110,

Do dong ra 1a swing 3mA dinh nén néu thi€t k& phan cuc dé€ dong ra la

maxswing thi Icq phdi bang 3mA. T d6 tinh Rg tir cong thic (16)
R; :IL—ZRC :§_2X2:1kg'

CQmaxswing
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TU (6) ¢6 Vg = [ooRy+ Vi =3x14+0.7=3.7V
Lai 4p dung R, :%RE (1+8)=11.1x1=11.1kQ

RR ko B Ve 3704y
R,+R, R+R, V., 15

Trds, R,=

= R, =45k Q.. Chon dién trd 47kQ.
=R, =15,4k Q.. Chon dién trd 15kQ.

Chi y riing trong vi du nay, yéu cau dé bai chi 12 dong ra swing 3 mA dinh
chit khong phai dong ra maxswing 3mA dinh, nén SV c6 thé chon cic gid
tri dién tré khdc ma vin ddm bdo dong ra swing theo yéu cau (Nghia 1a c¢6
thé chon Icq sao cho dong ra maxswing 16n hon 3mA).

II. Ch& dp AC

O ch& dd AC, cdc mach khuéch dai dung BJT dugc phan tich dua trén mo
hinh mach tuong duong tin hiéu nhd dang hybrid. Cc thong s6 quan trong
cda cdc mach khué&ch dai dung BJT la:

1. Polgiap
Trong mdt mach khuéch dai (hinh 3), d6 1gi 4p dudc tinh theo biéu thifc :

A = (17)

v
V.

1

Trong thuc nghiém, Ay dudc tim bang ciach do dién 4p ngd ra va dién ap
ngd vao rdi 4p dung (17) d€ tinh todn.

2. Téng tré vao

Trong mdt mach khuéch dai, tdng trd vao c6 vai trd quan trong; dic biét
khi ghép nhiéu tang, tdng trd vio clia ting sau phai dugc tinh todn phdi
hdp v6i tdng trd ra clia ting trudc dé truyén cong suit cuc dai; ddi v6i ting
diu tién, tdng trd vao phai phdi hgp vdi tdng trd ngudn tin hiéu. Tong trd
vao Zi, (hodc Rj,) clla mdt mach khuéch dai duge dinh nghia bing ty s6
gitta dién dp va dong dién cia tin hiéu ngd vao (v; va i;)
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R, =i (18)

Nhu vdy c6 thé x4c dinh R;, bing thuc nghiém bing cich do v; va i; r6i lap
ti s6 nhu (18).

C6 thé sit dung microampemeter hoic miliampemeter d€ do dong ngd vao
cia mach khuéch dai, hoic dung voltmeter do dién 4p trén R; (nhu hinh
3a,3b,3c), sau d6 duing Ohmmeter va dinh ludt Ohm dé xac dinh dong i;.
Mot c4ch do dién tré ngd vao khac: Noi bién tr§ VR; ndi ti€p v6i ngd vao
clia mach khué€ch dai (midc VR; ndi ti€p gitta tu C; va dién trd R; trong cic
mach trén hinh 3), chinh bién tré VR; cho t6i khi dién 4p tin hiéu rdi trén
VR; bing vdi dién 4p tin hiéu roi trén ngd vao cia mach khué€ch dai. Khi
d6 dién trd clia VR; do dugc sé 1a dién trd ngd vao Ri, cia mach khuéch
dai.

Tong trd vao clia mach khuéch dai E, B, C chung c6 th€ ting (hay gidm)
tuy theo dang hdi ti€p am.

3. Téngtré ra

Tong trd ra cda mdt mach khuéch dai cling c6 vai trd quan trong nhu tong
trd vao. Tong trd ra Zoy (Row) clia mdt mach khuéch dai c6 thé xdc dinh
bing thyc nghiém nhu sau:

+ Do dién dp tin hi€u ngd ra khong tai, voy_i.

+ N&i bién tr§ VR vao ngd ra mach khué&ch dai (tai vi tri cla tai Ry
trong hinh 3a, 3b, 3c).

+ Chinh bién trd VRL cho t6i khi thdy tin hiéu ngd ra c6 dién ap
Vour 2 bang 1/2 vou 1.

+ Gid tri dién trd clda VRL do dugc s€ 1a dién tré ngd ra Roy clia
mach khuéch dai.

* Chii y: Khi do tong tré vao va ra chii ¥ giit sao cho tin hiéu vao va
ra khong bi méo dang.

Tong trd ra cia mach khuéch dai ghép E, B, C c6 thé ting (hay gidm)

tuy theo dang hdi ti€p am.

4. TAan so cit
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A(dB)

e

fi fe 1

Hinh 6. P4p iing tan sé cia mot mach khuéch dai

Do 1gi cia mdt mach khuéch dai bat ky khong phdi 12 mdt hiing sd, né 1a
mot ham theo tin s6. O cdc tAn s§ khdc nhau, do 4nh hudng cda cdc tu
dién trong mach ciing nhu dién dung ky sinh trén cdc phan ti cia mach, do
1gi sé thay ddi. Su thay ddi do 1gi theo tan s6 dugc bi€u dién bing dap ting
tan s6 nhu trong hinh 6, trong d6 :

- Khi fy < f< fy thi A = Ay ( d9 1¢i xem nhu khong d6i)

+ Khi f < fy thi A gidm.

+ Khi f > fy thi A gidm.

+ Khi f=1f; va f=fy thi do 1di tai cdc tan s6 nay bing 1/2 so véi
Ap. Tai cdc vi tri ndy clia tan s0, ta goi f = fi 13 tAn s& cat thadp va f=fy 13
tan so cit cao ctia mach khuéch dai.

- Tan s6 cit c6 thé xdc dinh trong thuc nghiém nhu sau:

+ Thay ddi tan so tin hiéu ngd vao cho t6i khi thi'y bién d6 dién 4p
tin hiéu ngd ra cuc dai. TAn s ghi nhan lic nay 1 tin so giita, ghi nhan
gié tri bi€én d di€n 4p tin hi€u ngo ra veu ;-

+ Gidm dan tin sd tin hiéu ngd vao cho tdi khi thd'y bién d6 dién dp
tin hi€éu ngo ra giam con 1/\/5 50 VGi Vou,_1. TAn s& ghi nhan ldc nay 1a tan
s6 cit thap fi.

+ Tang din tin s6 tin hiéu ngd vao cho t6i khi thA'y bién do dién 4p
tin hi€u ngo ra giam con 1/\/5 S0 VGi Vou 1. Tan s6 ghi nhan ldc nay 1a tan
sO cit cao fu.

* Chii y trong toan by qud trinh do khong thay doi bién do tin hiéu vao.
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Vé miit 1y thuyét, trong mot mach ghép E chung, tin sd cit thip clia mot
mach khuéch dai phu thudc vao tit cd cdc tu dién c6é trong mach (Tu
bypass Cg, céc tu lién lac C; va C, ). Viéc xét 4nh hudng cila tit cd cic tu
nay 1a kh4 phic tap. Khi phan tich, ngudi ta c6 ¥ di tim 4nh hudng tin s&
1én mach khuéch dai gy ra bdi tirng loai tu mot cich doc 1dp v6i nhau
(Nghia 13 di tim tAn s6 cit thap khi mach chi tn tai tu Cg ma khong c6 C;
va C,, hodc nguoc lai). Céc tan s& cit thap ddc 1ap nay dudc goi 1a cdc tin
s6 gdy. Trong thi€t k&, ngudi ta tim cdch don gidn héa 4nh hudng clia cic
tu bing cich thi€t k& sao cho tan s gy gy ra bdi tu bypass Cg xdc dinh
tan so cit thap clia mach, con céc tu lién lac s& dugc chon sao cho tin s&
gdy giy ra bdi chiing nhd hon rat nhiéu so vé6i tin s& gy giy ra bdi tu
bypass Cg. Tir d6, cong thitc diing d€ tinh tan s& cit thdp clia mot mach
khué&ch dai ghép E chung la:

1
27 R, Cy

L (19)
v6i Ry 12 dién trd tuong duong nhin ra tir 2 dau tu Cg khi mach & ch& do
AC vi NGAN MACH cic tu C; va C,. C4c tan s6 giy cta C; va C, dudc
tinh bdi cong thic :

1 1
fo = ofeo =
27 R..C. 2rR . C,

Ci i

(20)

v6i Rej va Reo 12 dién trd tuong duong nhin ra tir 2 dau tu C; va C, trong
diéu kién khong ton tai tu Cg.

Vi du: Tinh toan gid tri tu Cg trong mach cho & hinh 7. Cho tin s& cit thap
fL=100 Hz, B = hg = 100, h;e = 1kQ.

Trong mach nay, ching ta khong can phan tich mach & ché @6 DC, ma sé&
di ngay vao phan tich mach & ché€ d AC. Sd dd tuong duong tin hiéu nhd
(bd qua anh hudng cda céc tu C;, C,) sau khi da phan anh vé cuc E dugc
cho & hinh 8. Pién trd nhin ra tir 2 ddu cta tu Cg la

R, =R, /| et 1)
I+h,

trong d6 R’g = (Rp//R;) = 1kQ. T do,
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= ' — 100Hz
T
PPt R Rothe |l
1+h,
= Ce =2L . =2L 10001 1000 (22
TR Rethe g ”{60//(+H100
1+h, 101

= C,=1069uF.
Chon tu 1004F.

Hinh 7. (a) Mach ghép E chung (b) S¢ d6 tweng duong tin hi¢u nhé

G tAn s cao, ddp wng tAn s& bi gidi han bdi cdc dién dung ky sinh bén
trong linh kién, cu thé 1a bén trong BJT. Liic nay, sd db tudng dudng tin
hiéu nhd trd thanh sd @6 tuong duong hybrid — pi (Hinh 8 14 ki€u miu & tin
s6 cao trong ki€u ghép E chung). Mach lic nay xuit hién cic thanh phin
Tob', To'e, Coe VA Cpe. KY hiéu B’ d€ chi mdi cuc base va B 1a diu cudi (ddu
ra) base ctia BJT. ry, didc trung cho dién trd gitta 2 thanh phan nay; rye 12
dién trd giita 2 mdi ndi B-E va chiing ta ¢c6 quan hé : hie= rpp+ Iye; cac tu
Cpe V2 Cp bi€u dién cho dién dung ky sinh giita cic mdi ndi B-E va B-C.
Céc cong thifc can quan tAm 1a:

he
r.=10+50W;r. = 40—;

EQ
g, =401, (23)
-
e 2xf,
vac =C,,
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v3i fr va Cop dudc tham khao tir datasheet cia BJT.

Hinh 8. S¢ d6 tuong duong hybrid — pi ciia ki€u ghép E chung

Xét mot mach khuéch dai ghép E chung di€n hinh nhu hinh 9, mach tuong

duong tin hiéu nhd tan s& cao cho & hinh 10(a). Dung k¥ thuat hdi ti€p, sau

mot s6 phép bi€n d6i, ching ta dugc mach tuong duong rit gon' cho & hinh

10(b) (SJ @b nay khong phai 1a s6 dd mach chinh x4c, né chi ding d€ tinh

do 1gi va tré khdng vao, tuy vay né khong 1am dnh huéng dén viéc xdc

dinh tan s6 cit cao), trong d6 Cy goi 12 dién dung Miller, 13 dién dung

phan 4nh cia Cy. vé mach vao. Tir d6 tin s6 cit cao clia mach dudc xic
dinh béi :

f, = 1
Zﬂ'Rb'e (Cb'e * CM )

(24)

Hinh 9. S¢ d6 mach ghép E chung

! Tham kh4o thém chuong 2, gido trinh Mach dién tir 2.
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ngb’e

B Bli Cy ~ R,
R B+rb b e Vb’e \ E
Ad 4 - / ; 4 o
R Cw=(1+gmR’)Cp¢
b'e

(b)

Hinh 10. (a) Mach tuong duong tin hiéu nhé tan sé cao ciia mach hinh 9
(b) So d6 mach tuong duong rit gon ciia mach hinh 9
5. Do 1gi cong suat
Do 1gi cong suat ciia mach khuéch dai 12 ti s& giita cong suit tin hiéu ngd
ra trén cdng suat tin hiéu ngd vao :

_ Pout
Pin

A (25)

P

- Cong suit ngd ra va cong suit ngd vao c6 thé tinh dudc khi biét
dién 4p va tong trd tai 2 ngd vao va ra.Ta c6 :

= You.p =Y (26)

Thay cédc gié tri trong (25) vao (24) dudc

5 2
Ap — v out Rin {Voulj Rin (27)

2 =
V in Roul

out

- Thong thudng dd 1di cong su't ciia mach khuéch dai dudc tinh bing
Decibel (dB) :

POU[

A, (dB)=10log (28)

in
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6. Quan hé pha

- Trong mach khu&ch dai ghép E chung, tin hiéu ngd ra 1éch pha 180°
so vdi tin hi€u ngd vao.
- Trong mach khué€ch dai ghép B chung, tin hiéu ngd ra cing pha véi
tin hi€u ngd vao.
- Trong mach khuéch dai ghép C chung, tin hiéu ngd ra ciing pha véi

tin hi€u ngd vao.

D. YEU CAU TRUGC KHI LAM THI NGHIEM

, 2

Chui ¥: Sinh vién phdi thyc hién phan nay trén gidy dé gido vién hudng din
kiém tra trudc khi vao thi nghiém. Khong thuc hién phdn nay, sinh vién sé
khong duoc vao lam thi nghiém. Khi chon gid tri dién tré va tu dién, sinh
vién can lua chon gid tri trén thic t& gan vdi tinh todn nhét theo bdng cho &
phan phu luc.

I. Mach khuéch dai ghép E chung

Hinh 11. Mach thi nghiém khué€ch dai ghép E chung

1. Phéin cyc DC

a. Tinh todn phan cuc

Mach trén hinh 11. Xdc dinh R, d€ dién ap tai cuc C cia BJT Vc= 6.5V.
Tu R, tim dugc, xdc dinh diém phan cuc tinh Q (x4c dinh dong tinh Igq va
dién 4p tinh Vcgg). Cho Vg =0.7 V.

b. Phan cuc maxswing
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Khi K d6ng, tim R, d€ tin hiéu dong dién ngo ra 1a maxswing SmA. Tir gia
tri R1 tim dudc, tim di€m tinh Q.

2. Ch&€dp AC

a. Kdbéng

i) Khi K d6ng, dung mach tuong duong tin hiéu nhd tinh todn cic gia tri
do 1di dp A,, do 1di cong suit, tdng trd vao, tdng trd ra ciia mach hinh 11
(V6i gid tri R, da tim dugc trong phan 1a, BJT c6 B = 130).

ii) V6i gia tri ndo clia Cg thi tin s& cdt thdp cda mach 12 150 Hz ? Tan s&
ciit cao ctia mach 1a bao nhiéu néu van c6 Cg = 100 pF. Cho fr = 190 Mhz

va Cop = 22 pF.
b. Khd

Khi K hd, ding mach tuong duong tin hiéu nhd tinh todn cac gia tri do 1gi
ap A,, d6 10i cong suat, tdng trd vao, tong trd ra ciia mach hinh 11. (V6i
gid tri R, dd tim dudc trong phan 1a, BJT ¢6 B = 130.). So sdnh vdi cic gid

tri nay G cu a.

II. Mach khué&ch dai ghép B chung

Hinh 12. mach thi nghiém khué&ch dai ghép B chung

1. Phéan cyc DC
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Mach hinh 12. Khi R, ¢6 gid tri nhu d3 tim dudc trong phan phan cuc DC
ctia mach khu€ch dai ghép E chung, tinh todn Icq vd Vcgg. So sanh véi
trudng hgp phan cuc trong mach khué€ch dai ghép E chung va nhan xét.

2. Ch&€dp AC

Véi R, nhu phan phan cuc, BIT ¢6 B = 130, hiy diing mach tuong duong
tin hiéu nhd tinh todn cdc gid tri do 1i 4p A,, do 1di cong suit, t6°ng tré

N e
vao, tong trd ra.

II1. Mach khué&ch dai ghép C chung

Hinh 13. Mach thi nghié¢m khué&ch dai ghép C chung
1. Phéin cyc DC

Mach hinh 13. Khi R, ¢6 gid tri nhu d3 tim dudc trong phan phan cuc DC
ctia mach khu€ch dai ghép E chung, tinh todn Icq vd Vcgg. So sanh véi
trudng hgp phan cuc trong mach khué€ch dai ghép E chung va nhan xét.

2. Ch&€dp AC

Véi R, nhu phan phén cuc, ding mach tuong duong tin hiéu nhd tinh todn
cdc gia tri dd 1di 4p A,, d0 1gi cong sut, tdng trd vio, tdng trd ra.
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E. TRINH TU THi NGHIEM
I. Mach khuéch dai ghép E chung
Thyc hi€én mach trén hinh 11.

1. Phéin cyc DC

a. Vi dién tr§ R, ¢6 gia tri nhu d3 tim duge tr phan yéu ciu truc khi
vao thi nghiém ctia mach ghép E chung, thyc hién mach hinh 11. Ding
mdy do Fluke 45 nhan DC do gi4 tri Vc trén mach. V¢ c6 bing 6.5V? Ghi
vao bang 1.

b. Do gid tri Igg vd Vegg ( Chi ¥ ¢6 thé do Igg thong qua do dién 4p trén
dién trd Rc). So sdanh véi cac k€t qua di tim duge trong phan yéu cau trudc
khi vao thi nghiém. Ghi cdc gia tri vao bang 1.

2. Ch&€dp AC

a. Po d6 1lgi ap, quan sit quan hé pha

i) K déng Chinh mdy phit séng dang sin, tAn s6 1Khz cAp tin hiéu v; cho
mach hinh 11 khi K d6ng. Diing dao dong ky d€  mode AC do tin hiéu tai
ngd ra cia mach, chinh bién d6 may phat séng dé tin hiéu ngd ra mach
khué&ch dai con 70% cila gia tri 16n nhit (100%) khong bi méo dang. Poc
cac gia tri dién ap dinh - dinh cida v, v,. Tinh A,. Ghi cdc gia tri do dugc
vao bang 2.

iil) Khd Giit nguyén bién d6 tin hiéu vao nhu phﬁn trén, thuc hién mach
hinh 11 khi K hd. Po lai cdc gia tri v; va v,. Tinh lai A,. Ghi vao bang 2. So

sanh cdc gia tri § i) va nhan xét.

iii) Trong i) va ii) ti€n hanh quan sit quan hé pha giita v; va v, biing c4ch
quan sat d6ng thoi 2 tin hi€u. V€& v; va v, trén cung mdt hé truc toa do.
Nhian xét.

b. Po téng trd vao
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i) Khi K déng Trén mach hinh 11 v6i K d6ng, méc ndi ti€p bi€n tré VR;
vao gitta tu dién C; va dién tr§ R;. Dung dao dong ky quan st dong thdi 2
tin hiéu tai 2 dau bié€n trd VR, so vdi mass. Chinh bi€n tr§ VR; cho t6i khi
thdy bién do tin hiéu nay gidm con %2 so v6i bién do tin hiéu kia. Théo
dién tré VR; ra khdi mach. Dung may do Fluke 45 do gia tri dién trG cua
VR;, ddy chinh la t6ng trd ngd vao Ry, ctia mach khuéch dai. Ghi vio bang
2.

ii) Khi K hd Thyc hién lai phin i) & trén v6i mach hinh 11 khi K hd. Ghi

nhin gia tri R, ldc nay va so sanh vdi Ry, 6 phan trén.

c. Poténgtrdra

1) K déng Trén mach hinh 11 v6i K dong, dung dao dong ky do bién do
ngd ra v,, gid tri ndy goi Ia vo;. Mic bi€n trd VRL vao ngd ra clia mach.
Chinh bién tré sao cho bién do ngd ra gidm con Y2 so v6i vei. Thdo VR ra
khdi mach va dung may do Fluke 45 do gia tri dién trd cia VR, diy la
t6ng trd ngd ra Ry ctia mach khuéch dai. Ghi vao bang 2.

ii) K hd Thuc hién lai phin trén véi K hd va ghi lai gid tri Roy tim dugc
trong trudng hgp nay. So sanh véi Roy tim dugce & 1).

d. Po tin sd cit

i) Do tan s6 cit thip Khi K déng, giit nguyén bién dd tin hiéu ngd vao

nhu trong cdc thi nghi€m trudc, dung dao dong ky quan sat tin hi€u ngd ra
Vo2. Ghi nhan gi4 tri ndy. Gidm dan tin s mdy phat séng (vAn giif nguyén
bién dd may phat séng) cho tdi khi thay bién do tin hiéu ngd ra gidm cdn
1/N2 vop. Poc gid tri tAn s6 trén mdy phat séng, day chinh 13 tin s6 cit
dudi clia mach khué&ch dai. Ghi gia tri do dugc vao bang 2. So sdnh vdi tan
s6 cit thap 150 Hz theo 1y thuyé&t. Nhan xét.

ii) Do tAn s& cit cao Giit nguyén mach nhu trong i). Ting din tin s& mdy

phat séng (bién do mdy phét séng van gilt nguyén) dén khodng vai Khz.
Ghi nhan lai gid tri ngd ra v,. Tang din tin s6 mdy phat séng (vin giit
nguyén bién do mdy phat séng) cho t6i khi thdy bién do tin hiéu ngd ra
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gidm con 1/4/2 v. Poc gid tri tAn s6 trén may phat séng, day chinh 12 tin
s6 cit cao clia mach khué&ch dai. Ghi gid tri do dudc vao bang 2. So sdnh

v4i gia tri tinh todn va nhdn xét.

e. Do 10i cong suat Tinh va ghilai d6 1¢i cong suit vao bang 2.

3. Khao sit trudng h¢gp maxswing

a. Thuc hi€én mach hinh 11 véi K dong, R, ¢6 gid tr1 sao cho dong ngd ra
maxswing SmA (P3d tim dugc trong phin yéu cau trudc khi lam thi
nghiém). Po diém tinh Q trong mach. Cic gi4 tri Igg v Vg ¢6 x4p xi gid
tri tinh todn theo 1y thuy€&t? Ghi vao bang 1.

b. Chinh mdy phdt séng dang sin, tin s6 1Khz cip tin hiéu v; cho mach
hinh 11. Ding dao dong ky do tin hi€u tai ngd ra ciia mach, chinh bién d6
may phat séng d€ tin hiéu ngo ra cuc dai ma khong bi méo dang. Dong ra
i. dinh c6 biing SmA (Chid y quan sit dong ra thong qua quan sat dién 4p
trén dién tr6 Rc) ? Nhan xét. Ghi vao bang 2.

Bangl. Bang cdc gia tri phan cyc ciia mach khuyé&ch dai ghép E chung

Tinh todn phan cuc
R1 Igq Vceq p
kQ) (mA) ™)
DI DH A DA A)]|A)

Phan cyc maxswing

R1 Igg Vceq Iem
(kQ) (mA) V) (mA)
AR ERORNCO RO RIONNC))

(1) : Gi4 tri tinh todn bing ly thuyét.
(2) : Gia tri do dat trong thuc t€.
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Bang 2. Cac thong s6 khdo sat ¢ ché€ do AC ctia mach ghép E chung

Vp-p Téng tr Tan so cit Do Igi
Vi Vo Rin Rout fL i Ap Cong
(V) (V) kQ) | (kQ) |(Khz)|(Khz) |(dB)| S4at
(dB)

M@ M) | @] M) Q)| d) @)

(1): Gia tri khi K d6ng. (2) : Gia tri khi K hé
II. Mach khué&ch dai ghép B chung
Thuc hi€én mach trén hinh 12.

1. Phin cyc DC

Véi dién trd R, ¢6 gid tri nhu di tim duge tf phan yéu ciu truée khi vao
thi nghiém ctia mach ghép E chung, thyc hién mach hinh 12. Ding may do
Fluke 45 nhan DC do cdc gia tri Igg vd Vego ( Chid ¥ 6 thé do Igg thong
qua do dién 4p trén dién trd Rc). So sdnh vdi cac két qua da tim dugc trong
phan yéu cau trudc khi vao thi nghiém. Ghi cdc gid tri vao bang 3.

2. Ch&€dp AC

a. Po d6 lgi ap, quan sit quan hé pha

i) Chinh mdy phét séng dang sin, tin s& 1Khz cip tin hiéu v; cho mach
hinh 12 khi K déng. Dung dao dong ky d€ & mode AC do tin hiéu tai ngd
ra cia mach, chinh bién d6 may phét séng d€ tin hiéu ngd ra mach khuéch
dai con 70% clia gi4 tri 16n nhat (100%) khong bi méo dang. Poc cic gid
tri di€n dp dinh - dinh cta vj, v,. Tinh A,. Ghi cdc gia tri do dugc vao bang
3.
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ii) Quan sit quan hé pha giita v; v v, biing cdch quan st ddng thdi 2 tin
hi€u. V€ vj va v, trén cung mdt hé truc toa dd. Nhan xét.

b. Do tdng trd vio Mic ndi ti€p bi€n trd VR, vao giita tu dién C; va dién

tré Rg. Giit bién do tin hiéu vao van nhu ciu a. Dung dao dong ky quan
sat ddng thyi 2 tin hiéu tai 2 dau bién trd VR; so véi mass. Chinh bién trd
VR; cho t6i khi thdy bién do tin hiéu nay gidm con % so vdi bién dd tin
hiéu kia. Thdo dién trd VR, ra khdi mach. Ding may do Fluke 45 do gia tri
dién trd cda VR;, day chinh 1a tdng trd ngd vao Ri, cia mach khuéch dai.
Ghi vao bang 3.

c. Do téng trd ra Bién d6 tin hiéu vao vin gidng nhu ciu a. Dung dao

dong ky do bién dd ngd ra v,, gid tri nay goi la vo;. Méc bi€n tr§ VRy vao
ngd ra cia mach. Chinh bi€n trd sao cho bién do ngd ra gidm con %2 so v6i
Voi1. Thdo VRy ra khdi mach va diung mdy do Fluke 45 do gia tri dién trG
clia VR, day 1a tdng trd ngd ra Ry ctia mach khuéch dai. Ghi vao bang 3.

d. Do 1di cdng suat Tinh va ghilai do 1di cong suit vao bang 3.

Bing 3. Cac thong so dugc khao sat cia mach khuéch dai ghép B chung

Phéan cuc Vp-p Téng tr bo 1gi

Icq | Vero | B Vi Vo Rin | Row | Ap | Cong suit
(mA) | (V) V) | (V) | (k@) | (kQ) | (dB) (dB)

II1. Mach khué&ch dai ghép C chung
Thyc hi€én mach trén hinh 13.

1. Phéin cyc DC

Véi dién trd R, ¢6 gid tri nhu da tim duge tr phan yéu ciu trude khi vao
thi nghiém ctia mach ghép E chung, thyc hién mach hinh 13. Ding may do
Fluke 45 nhan DC do cédc gi4 tri Igg vd Vego ( Chid ¥ 6 thé do Igg thong
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qua do dién 4p trén dién trd Rg). So sdnh vdi cac két qua da tim dugc trong
phan yéu cau trudc khi vao thi nghiém. Ghi cdc gid tri vao bang 4.

2. Ch&€dp AC

a. Po d6 1lgi ap, quan sit quan hé pha

iii) Chinh mdy phét séng dang sin, tan s6 1Khz cAp tin hiéu v; cho mach
hinh 12 khi K déng. Dung dao dong ky d€ & mode AC do tin hiéu tai ngd
ra cia mach, chinh bién d6 mdy phat séng d€ tin hiéu ngd ra mach khuéch
dai con 70% clia gi4 tri 16n nhat (100%) khong bi méo dang. Poc cic gid
tri di€n dp dinh - dinh cta vj, v,. Tinh A,. Ghi cédc gia tri do dugc vao bang
s

iv) Quan sit quan hé pha giita v; v v, biing cdch quan st ddng thdi 2 tin
hi€u. V€ v; va v, trén cung mdt hé truc toa dd. Nhan xét.

b. Do tdng trd vio Mic ndi ti€p bién trd VR; vao giita tu dién C; va ngd

vao In. Giit bién do tin hiéu vdo vin nhu ciu a. Dung dao dong ky quan
sat ddng thyi 2 tin hiéu tai 2 dau bién trd VR; so véi mass. Chinh bién trd
VR; cho t6i khi thdy bién do tin hi€u nay gidm con %2 so vdi bién do tin
hiéu kia. Thédo dién trd VR, ra khdi mach. Diing may do Fluke 45 do gia tri
dién trd cda VR;, day chinh 1a tdng trd ngd vao Ry, cia mach khuéch dai.
Ghi vao bang 4.

c. Do téng trd ra Bién d6 tin hiéu vao vin gidng nhu ciu a. Dung dao

dong ky do bién dd ngd ra v,, gid tri nay goi la vo;. Méc bi€n tr§ VRy vao
ngd ra cia mach. Chinh bi€n trd sao cho bién do ngd ra gidm con %2 so v6i
Vo1. Thdo VRy ra khdi mach va diung mdy do Fluke 45 do gia tri dién trG
clia VR, day 1a tdng trd ngd ra Ry ctia mach khuéch dai. Ghi vao bang 4.

d. Do 10i cdng suat Tinh va ghilai do 1di cong suit vao bang 4.
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Bang 4. Cac thong so dugc khao sat cia mach khué€ch dai ghép C chung

Phan cyc Vp-p Tong trd bo 1gi

Icq | Vero | B Vi Vo Rin | Row | Ap | Cong suit
(mA) | (V) V) | (V) | (k@) | (kQ) | (dB) (dB)

F. BAO CAO THI NGHIEM

N z z 2 ‘A . A A N N g <R z ~ A
Trong bai bao cdo thi nghi€ém sinh vién can trinh bay t61 thi€u cic van dé
sau:

1. Cac mach thi nghiém.
Céc s6 liéu thi€t k€& .
Céc s6 liéu mod phdng.

C4c sd liéu chay mach thyc t€.

LA R

Céc nhan xét, giai thich va so sanh.

G. GIA TRI PIEN TRO 3 VACH MAU

Hai vach mau dau tién cé trén thi trudng cho dién trd 3 vach mau sai s6
20% 1a : 10, 12, 15, 18, 20, 27, 33, 39, 47, 56, 68, 82.
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