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Dich tiéng anh chuyén nghanh khoa hoc

ty nhién va ki thuat.

Dich cac bar giang trong chuong trinh

hoc liéu méd cua hoc vién MIT, Yale.

Tim va dich tas héu phyc vy cho sinh
1€n lam semmer, luan van.

Tai sao moi thir deu mién

phi va chuyén nghiép 77?
Trao doi truc tuyén tai:
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Co ban vé khuéch dai

Co so dién ttr
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Khai niém co ban vé khuéch dai
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H. 14. So do khoi cia mot bd khuéch dai co ban.

Nquon tin hiéu

Ngudn tin hiéu 1a bat c th& gi cung cép tin hiéu,chang han., . . .

.. . tay nghe bang than chi trong dién thoai cé dinh . . .

... cam bién mlrc dau trong thung hoi 6to. . .

B6 khuéch dai

B khuéch dai la mét hé théng cung cap do loi. . .

.. . thinh thoang la dé lgi dién ap (dwgc minh hoa bén du@i), thinh
thoang la do lgi dong, ludn ludén la dé lgi cong suét.

H. 15. Dién ap tin
hiéu dau vao téng
guat.

Vv
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H. 16. Dién ap dau ra

cla bd khuéch dai
khéng dao.

Vv

o
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H.17. Dién ap daura

ctia bd khuéch dai
dao.
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H. 18. So do khoi clia bd khuéch dai co ban (H. 14 lap lai).
Tai

Tai la bat c&r thir gi ma chung ta cung céap tin hiéu dwoc khuéch
dai t¢i chuang,vi du., . ..

.loa. ..

... dui ctru trong 10 viba. . .

NG&i dat
Thuong c6 mét ndi dat. . .
. thwdng chung cho dau vao va dau ra. . .
. €6 thé dwoc ndi v&i mot khung kim loai. . .
. C6 thé duoc ndi voi day lanh ctia duwdng day dién. . .
. ¢0 thé duoc noi voi ca hai. . .

.. .c0O thé khong duoc ndi voi cai nao. . . use caution!!!

Pé lam viéc voi bo khuéch dai (phan tich va thiét ké)

Chungtacan hinh dung nhiing gicé thé & bén trong 3 khoi ctia H. 18,
nghia la, ching ta can mé hinh!!!
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Ché db khuéch dai dién ap

Pay thwong 1a ché do khuéch dai ma ching ta dé hinh dung nhét. . .
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Nguon BO khuéch dai Tai
H. 19. M6 hinh héa nguon, bé khuéch dai, va tai véi s nhan manh dén
dién ap.

Nqguon tin hiéu

Nguon tin hiéu la dién ap ... dién ap cua ngubn sé giam khi
dong ctia ngudn tang, nhw v&i bat ki ngudn thuwc nao. . .

... Vivay chung ta dung mach twong duwong Thevenin.

Pau vao bo khuéch dai

Khi nguén dwoc néi véi bd khuéch dai, dong chay qua. . .

... b6 khuéch dai phai c6 mét dién tré dau vao, R,.

Pau ra bo khuéch dai

bién ap dau ra gidm khi dong qua tai tang. . .
... modt lan nira chidng ta dung so do twong duwong Norton.
Tai

Dong chdy qua tai . . . lam xuat hién mét dién tr¢, R, .
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H. 20. M6 hinh khuéch dai dién ap(H. 19 lap lai).

Po loi dién ap mach hé

NEu chingtagd tr& R, ( R, = oo) dién ap ctia nguén Thevenin
tai dau ra ctia bd khuéch dai la dién ap dau ra mach hé cia bd
khuéch dai. Do dé, A,,. duoc goi la dob loi dién &4p mach ho:

Ao =— 8)

Do loi &p

Véi tai dwoc gén vao khai niém vé do loi dién ap cda chdng ta thay déi mot it:

v, R, R,
=—= = V,=—A,V, = =RApoc = 9
A Vv, R, +R, A=A R, +R, ©)

Chung ta c6 thé xem céai nay nhu do lgi dién ap ctia bo khuéch dai
néu nguon la li twéng:

N R | b,
Vi <:I-> \-/_': §R| ! Avocvi \?ogRL
I Bo khuéch dai | _ Tai

H. 2_1. A, =V, v, dugc minh hoa.
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H. 22. M6 hinh khuéch dai dién ap(H. 19 lap lai).

V@i mo6 hinh nguén “thuc” chang ta dinh nghia moét doé lgi dién ap hiru dung khac

Vv R, R, R,

s:_o — Viz—lvs — oc 10
A Vv Rs +R, As A\'R+RR+RL()

Chua y rang ca Ay va Ayg déu nho hon Ay ¢ , bdivi hiéu trng tai.

Po loi dong

Chung ta ciing c6 thé dinh nghta do lgi dong khuéch dai:

—L (11)

PO loi cong suat

B&i vi dau vao cla b6 khuéch dai va tai la dién tré, chang ta c6

P,=V,l,,va=V,l (rms values). Do do:
P, Vil 2 R
G= 0 _ 2L 12
P VI =AA = A» A R (12)




Nguon nubi, Bao tdan cdng suét, va hiéu suat Co s& dién tir 11

Nguon nudi, Bao toan cong suat, va hiéu suat

I ‘]’TVAA - |~ 1

ii RO io
9 I\/\/\I N 9

Vs C:) \-}-i § Ri Avocvi \-'/-0 g RL
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Nguon J—' B(f)\]ylwuéch dai Tai
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H. 23. M6 hinh khuéch dai dién ap trwng bay nguén nubi va ndi dat.

Ngudn tin hiéu cép cho tai dwoc chuyén tir ngudn mot chiéu
dwoc cung cap b&i ngudn nubi.

COng suat dau vaoDC

Ps =Vaala +Vesls (13)

bai lvgng nay thinh théang dwoc ki hiéu PyN. Khdng dwgc nham lan dai lwong
nay v@i cdng suét tin hiéu dau vao P;j .

Bao toan cong suat

Cong suét tin hiéu dwgc cdp chotdi = P,
Cong suat bi tiéu hao trong bd khuéch dai dang nhiét = P,
Téng cong suét dau vao phai bang téng céng suét dau ra:

Ps +P, =P, +P, (14)

Gan nhu lic ndo Pj << Pg va duoc bo qua.




Ngudn nubi, Bao toan cong suat, va Hiéu suat Co s& dién tir = 12
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Ngudn = Boffjuéch da Tai
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® Ve [
H. 24. Ché d6 khuéch dai dién ap chi ra nguon nudi va ndi dat
(H. 23 lap lai).
Hiéu suat
Hiéu suat la mot hé s6 chat lwong mo ta hiéu qua khuéch dai:
PO
n=-=>x100% (15)

S
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Ghép tang khuéch dai

Nhirng tang khuéch dai c6 thé duogc ndi véi nhau (dwoc ghép tang) :

I
Iy R I Roz o
o——= M —2 ANN—O
+ + +
Via § Ri Vol = Vi2 g Ri Vo2
Avoclvil i Avoc2vi2 i
o— o o
i BO khuéch dai 1 B khuéch dai 2
H. 25. Ghép 2 tang khuéch dai.
Chu y réng tai cta tang 1 1a dién tré dau vao cla tang 2.
Do logi tang 1: Vg,
AL=—= (16)
Vil
Do loi cla tang 2: v v
A\/z — 02 _ "o02 (17)
V|2 Vol
Gain of cascade: V.V
_ "0l Y02 _
Aoc = = A\/lsz (18)
Vil Vol

Chung ta c6 thé thay thé 2 m6 hinh bang mot moé hinh duy nhét
(nh& rang, md hinh chi la mét sy hinh dung nhirng gi & bén trong):

lig Rz oz
o—= AAAY >
+ +
Vil g Ril VOZ
) Avocvil i
oO— o)

H. 26. M6 hinh néi tang.
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Ki hiéu Decibel

Po loi ctia bd khuéch dai thuworng khong duoc bi€u dién nhw nhitng hé sé
ti 16 théng thuwdng khac. . . ding hon, ching nén dwoc biéu dién theo ti lé
logarit.

Pinh nghta co ban bat dau v&i hé s6 cong suét.

Do loi cbng suét
Ta da biét G = Pg /Pj ,va dinh nghfa:

Ggp =10logG (19)

Ggp duoc biéu dién trong don vi decibels, viét tat la dB.

B6 khuéch dai ghép tang

Chung ta biét rang G, = G, G,. Do dé:

Gioa.ae =1010gG,G, =10logG, +10logG, =G, 5 +G, 4 (20)

Do dé, tich cta do lgi tré thanh téng clia dé lgi trong thang decibels.
Do loi ap
Pé dan ra biéu thirc cho do loi &p trong thang decibels, ching ta

nh& lai tlr phwong trinh (12) réng G= Af% Do do:

10l0gG :10IogA,2%

L

—10logA > +10logR, —10logR, (21)

=20logA, +10logR, —10log R,
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M&c du Rj c6 thé khong bang R trong hau hét cac truedng hep , chiing ta dinh
nghia:

A, ¢s =20logA, (22)

Chi khi nao R; bang R|_, nhitng gi tri bdng s6 clia Ggg va A, gg S€ gidng nhau.
Trong tat ca cac trudng hop khac, ching sé khac nhau.

Tl phwong trinh . (22) ching ta co thé thdy rang trong mot bd khuéch dai ghép tang
tich clia do lgi dién ap trd thanh tong clia do loi dién &p trong thang decibels.

Po loi dong

Twong tw nhu viéc dan ra do loi dién ap & phan trwée, ching ta co
thé dan ra mot dinh nghia twong tw cho do loi dong:

A ;z =20logA (23)

Dung Decibels dé biéu thi nhirng bién do dac biét

Decibels dwoc dinh nghia theo ti €, nhwng thuwong dwoc dung dé bi€u
thi nhirng bién do dac biét clia dién ap va cong suét.

Pbiéu nay dwoc thwe hién bang cach dinh nghia mot chuén va xem
né nhuw la moét don vi:

Murc dién ap:
dBV, decibels d6i v&i 1V . . .chang han,

316 V

316 V = 20log =10 dBV (24)




Ki hiéu Decibel Co s dién tir E 16
Murc cbng suat:
dBm, decibels ddi véi 1 mW . . . chang han
5 mW = 10log>" _ 6,99 dBm (25)
1 mW
dBW, decibels ddi véi 1 W . . . chang han
5 mW = 10log 51TNW — 230 dbW (26)

CoO sw chénh léch 30 dB gitra 2 mau trén béi vi 1 mw =- 30
dBW va 1 W = +30 dBm.




M6 hinh khuéch dai khac Co s& dién tw 17

Nhi*rng mo hinh khuéch dai khac

Nh& lai, m6 hinh khuéch dai dién ap bat ngudn tlr sw hinh dung
nhitng gi co 1é & bén trong mot bd khuéch dai thuc:

| Re i R, l,
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Vs V| § R| Avocvi Vo g RL
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Nguon BO khuéch dai Tai
H. 27. M6 hinh héa ngudn, bd khuéch dai, va tai véitrong tam la dién
ap (H. 19 duoc lap lai).

MO hinh khuéch dai dong

Chung ta hay tap trung sw chu y vao dong dién.Trong tredng hgp nay chung
ta dung mach twong duwong Norton cho nguén tin hiéu va bd khuéch dai:

I ]
I
—_—

(M) 2R V2R >

Rog \Tog R,

isc’i

| Ngubn B6 khuéch dai dong Tai
H. 28. M6 hinh héa ngudn, bd khuéch dai, va tai v&i trong tam la dong
dién.

Po loi dong ngdn mach duwoc cho bdi:

(27)




M6 hinh khuéch dai khac Co s dién tir = 18
M6 hinh khuéch dai truyén dan
Hodc, chiing ta c6 thé chu y dén ca dién ap dau vao va dong dau ra:
RS ii i0
AW\
F + \-|/-
VS <_> VI g RI V RO; _0§ RL
- msc Vi
Ngudn BO khuéch dai truyén dan Tai
H. 29. M hinh khuéch dai truyén dan.
Do loi truyén dan ngén mach dwoc cho béi:
i .
G o = -V°— (siemens, S) (28)
1R =0
MO hinh khuéch dai dién tr& truyén
Chang ta hdy chtu y dén dong dau vaov a dién ap dau ra:
ii% RO L
O NN
+ _ +
is </I\> §RS V| §R| Rmocli VogRL
Nguon T B0 khuéch dai dién tro truyéE Tai
H. 30. M6 hinh khuéch dai dién tré& truyén.
Do loi dién tré truyén mach h& dwoc cho bai:
Y
Rioc (29)

= |—° (ohms, Q)

R =




Ché dd khuéch dai khac Co s dién tur 19

Bét cr ché do khuéch dai nao trong 4 ché do nay c6 thé duwoc dung
dé biéu dién nhirng gi & bén trong ctia mét bd khuéch dai thuc.

Cung mot bd khuéch dai nhwng c6 thé duwoc md hinh héa béi bat ki ché do
nao trong 4 ché dé khuéch dai noi trén!!!

e Hién nhién, md hinh sé& khac nhau bén trong bd khuéch dai .

[ Néu théng s6 ctia md hinh dwoc chon thich hop, ching sé hoat
dong twong tw nhau tai dau ra cia b6 khuéch dai !!

Chuing ta cling c6 thé thay do6i tir mot ché do nay sang bat clr ché do khac:

e Thay db6i mach twong duwong Norton sang mach twong
dwong Thevenin (néu can thiét).

e Thay doi bién phu thudc ngudn theo dinh luat Ohm
= Vv, = iiR, (néu can thiét).

H ay the!l! Chon vai gia tri va thwe hanh!!!
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Pién tré bo khuéch dai va bo khéch dai li tiwdnqg

BO khuéch dai dién ap li twéng

Hay xem lai m6 hinh khuéch dai dién ap:

i R

RS ) i°
A ———= AN\ —
+ +
Vs C_) Vi §R| AvocVi VogRL
i I |
Ngubn B6 khuéch dai diénap Tai

H. 31. Ché dd khuéch dai dién ap.

Chuang ta dang nghi vé dién ap, va ching ta dang nght vé khuéch dai. . . vi
vay chiing ta c6 thé lam thé nao dé cho dién ap cung cap cho tai curc dai ?

e Chung ta c6 thé nhan duoc dién ap I&én nhat tir nguon tin hiéu
néu R, >> R¢,nghta la., néu bd khuéch dai cé thé “do” dién 4p tin hiéu
v@i dién tr& dau vao cao, gibng nhv mét Von ké.

R, =0, chung ta khdng con phai quan tam dén gié tri cla
R !!!

e Ching ta c6 thé nhan dwoc dién ap I&én nhat ra ngoai bd
khuéh dai néu R, << R, nghia la,néu bd khuéch dai c6 thé
dwoc xem nhw nguodn dién ap.

Thuc vay, neuR, =0, ching ta s& khdng con phéi quan tam gia tri clia
RN

Vi vay, mot cach |i twédng, ching ta c6 thé c6 bd khuéch dai li
twong!!!
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H. 32. B6 khuéch dai dién ap li twdng.Nguon tin hiéu va tai
dwoc bé qua.

B6 khuéch dai li twdng chi la mot khai niém; ching ta khéng thé tao ra né.

Nhwng mot bd khuéch dai cé thé gan li twdng, va ching ta cé thé
dung mé hinh li tw&ng nham don gian héa véan dé.

B6 khuéch dai dong li twéng

Bay gi& chung ta hdy nhin lai mdé hinh khuéch dai dong cta ching ta:

Rog \7(’; R,

@ R | vEr ()

Ngubn BS khuéch dai dong TAi
H. 33. Ché dd khuéch dai dong(H. 28 lap lai).

Bang cach nao chiing ta c6 thé cuc dai hoa dong cédp cho tai?

e Chung ta cé thé nhan duwoc dong I&n nhat ttr ngudn tin hiéu néu
R. << Rg,nghia la.,néu bd khuéch dai cé thé “do” dong tin hiéu véi
dién tr& dau vao thap, gibng nhu moét ampe ké.

Qua thuc, néu R, =0, chiing ta sé khdng can quan tam gia tri clia Rg !!
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® Chung ta c6 thé nhan duoc dong cuc dai bén ngoai bd khuéch dai néu Ry >> R|_,
Nghta la., néu bd khuéch dai cé thé xem nhw mot ngudn dong.

Qua thue,neu R, =00, chling ta khong can phai quan tam dén gia
tri cia R !

Piéu nay dan ta dén khai niém vé bd khuéch dai dong i twdng:

o— o)
Ii \l, Aiscli
o—— o)
H. 34. B6 khuéch dai dong li
twong.

Bo khuéch dai dan truyén li twéng

V@i su tong hop nhitng khai niém treéc day chdng ta cé thé khai
niém héa vé mot bd khuéch dai dan truyén li twdng.

B khuéch dai nay do li twédng dién ap dau vao va tao ra mot
dong dau ra :

o0 O
+
Vi Gmscvi
o O

H. 35. B0 khuéch dai dan truyén Ii twéng.
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BO khuéch dai dién tré truyén li twdnq

Khai niém b6 khuéch dai li twéng cudi cung ctia ching ta do dong
dau vao va tao ra dién ap dau ra:

oO0— O
Ii \l, Rmocli
o—— O

H. 36. B0 khuéch dai dién tr& truyén li twdng.

Tinh don tri cta bo khuéch dai li twénq

Khéng gibng nhu nhitng ché dé khuéch dai “thuwc”,nhirng mé hinh
khuéch dai i twéng khong thé dwoc chuyén tlr loai nay sang loai
khac (hay thir . . .).
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Pap tuyén tan sO cuia bo khuéch dai

Khai niém va dinh nghia

Trong nhirng bd khuéch dai thwe, d6 lgi thay doi theo tan so. . .

“Tan s6” la nhirng kich thich hinh sin, tuan tw, co6 lién quan dén
pha. .. dung do loi dién ap dé minh hoa cho trwvd'ng hop chung:

A, =—2="C A A, (30)

CalAlva ZA, laham cla tan s6 va cé thé dwoc biéu dién
bang do thi.

bap tuyén bién dé:

P6 thi ctia |A,| theo. f dwoc goi la dap tuyén bién dd clda bd khuéch dai.

Pap tuyén pha:
bothi £ A, theo f dugc goi la dap tuyén pha cua bd khuéch dai.

Pap tuyén tan so:

Cung v@i 2 dap tuyén trén con c6 mot dap tuyén nira goi la dap tuyén
tAn s6 . . . mac du théng thwong dap tuyén tan sé dwoc dung
dé chi vé dap tuyén bién do.

Do loi khuéch dai:

Do _loi cia bd khuéch dai thudng chi dé cap dén bién do:

A, |, =20log|A, | (31)
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Pap tuyén hién do

Nhiéu thuat nglr va phép do dac tinh ctia bd khuéch dai duoc suy ra
tlr dap tuyén bién doé . . .

|Av|dB
. daitrung -
Avmles f—
3dB
<— Bérongdii B——
f(ti 1é log)

T,

H. 37. Béap tuyén bién do ctia bé khuéch dai ghép mot chiéu, hoac ghép truc tiép.

|Av|dB
e daitrung —
|Av midldB J/
3dB
<— Bérongdai,B —
f(ti 1€ log)

f, f,

H. 38. Bap tuyén bién dd ctia bd khuéch dai ghép xoay chiéu, hoac ghép RC.

|A, malee dwoc goila do loi dai trung. . .

f. vaf,latansé 3 -dB, tan sé gay, hoac
tan sd nira cong suat (why this last one?) . . .

B la dd _réng dai 3-dB, db réng dai nira cdng suat, hoac don gian
dd rong dai (cha vung giai trung) . . .
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Nquyén nhan gay gidm do loi tai tAn s6 cao hon

bién cam day phu . ..
bién dung phu. ..

Pién dung trong cac thiét bi khuéch dai (chwa ké trong md hinh bd
khuéch dai) . . .

Hinh dw&i day cho ta mot vi du:

o_é 2

1'3 O

H. 39. Ché dd khuéch dai 2 tang bao gom dién
cam day phu va dién dung phu gitra cac tang. Hi éu trng
nay cling dwoc tim thay trong moi tdng cla bd khuéch dai

O O

Nqguyén nhan gay gidm do loi tai tan so thap hon

Nguyén nhan clia s gidm nay la do tu dién dwoc dat gitra nhirng tang
khuéch dai (trong bd khuéch dai ghép RC hoac ghép dién dung) . . .

biéu nay ngan can dién ap mot chiéu trong mot tang anh hudng dén tang ti€p theo.

Nguon tin hiéu va tai cling thuong duoc ghép theo cach nay.

o 1} 0

(e, O O O

Fig. 40. Ché dd khuéch dai ghép 2 tang trong dé c6 chira tu
dién ghép gilra cac tang.




B0 khuéch dai vi sai Co so dién ttr 27

BO khuéch dai vi sai

Nhiéu tin hiéu mong mubn réat yéu, tin hiéu vi sai v&i suw hién dién
cua tin hiéu ché dé chung manh hon nhiéu.

Vi du:

Day dién thoai mang tin hiéu a&m thanh mong mudn gilra day dé va
xanh (dwoc goi la day tip va day ring).

Day dién thoai thwong chay song song hang dam véi duwong day tai
dién doc theo bén phai duwong qudc 10. . .tao ra dién ap cam rng 60
Hz (khdang chirng 30 V) tir moi day so v&i dét.

Chung ta phai tach ra va khuéch dai dién ap gitra cac day, trong khi
bo qua dién ap I&n cua day.

MO hinh hoéa tin hiéu ché dé chung va vi sai
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H. 41. Biéu dién 2 nguodn
b&i nhirng thanh phan ché
dd chung va vi sai ctiachung.

Theo trén, bt ki 2 tin hiéu nao ciing c6 thé dwgc mo hinh héa bang
thanh phan vi sai, v, va thanh phan ché db chung, v,cy:
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