

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

|. Mach khuéch dai Transistor

Khi cho tin hiéu (ac) tac dong vao
mach khuéch dai da dugc phan

cuc trudc (H.1)

e Cac dong dién va
dién thé sé thay doi
chung quanh diém tinh
dieéu hanh Q (H.2),

e Cac dong ig, ic gobm co
thanh phan DC va ca
thanh phan AC

e Cac dién thé vg , Ve
gom co ca thanh phan DC
va ca thanh phan AC
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e Cac tri s@ dc‘)nﬁ“dién va dién thé déu la tong
cong thanh phan xoay chieu ( AC) vai thanh
phan 1 chieu ( DC), va dugdc viet nhu sau:

I L (1a)
ic  lco ' ic (1b)
Vee | AU dupg thEdl ogpg, 1c
Vee V Beo  Voe 1d

® iy, ic; Vpe, Vee la tri sO tUc thai cua thanh phan
xoay chieu ( AC).
® iy, ic. Vpg, Vg la tri s tUc thdi tong cong gom
Ca thanh phcgn AC va thanh phan DC .
o Ica, Veea, Veeo 1@ thanh phan DC ( la tri s6
|%'mct?nh Bcllz’ﬁéu ﬁanh Q)

[S(e]
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Phan giai bang do thi

iC ( mA) iB (UA)



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

e Ta cO cac tri sau:
biém tinh diéu hanh Q (Ig=30UA; I,=3mA;
Veegg= 9V )
Cac tri s6 thay doi ( ac):
V.. = 0,68V - 0,65V= 0,030V = 30mV
i, = 40uA - 20uA= 20uA
i.=4mA -2mA = 2mA
V.= 6V - 12V = 6V
e Tinh dudgc:
Po Igi dong: A== i_/i, = 2mA/20uA = 100
bo Igi thé: A, =v_/V,.=- 6V/ 0,03V = - 200
Tong tré6 vao R, = v,_./i,=60mV/ 20uA=3k"
Tong tréra: Ro =v_/i.= 6V/2mA = 3k*
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Mach twong dwong cla mach khuéch dai
dién thé
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2.So d6 don gidn mach khuéch dai

Rs i i

e O]
| |
| |

C-D Vs (t) i Gain, A i Rl = v ()

| |

. PR B

* ] -

L | I
| |

Source ' Amplifier Load
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III.Mach tudng duong trong ché do dong
e Theo mach dién & h.1,vungnén-phat cho
VestVs = IgRg+Vae (2)
VegtVs = (Igqtip)Ret (VaegtVee)  (3)

sap xép lai:

Ves-lgq~Veeq= IbRg+VpeVs (4)
khi cho vé phai cua (4) bang zero, con lai:
VS — ibRB —+ Vbe (5)

la phuong trinh vong nén-phat véi moi s6
hang DC cho bang zero.

e Tuong tu v48i phucng trinh vong thu -
phat:
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Vee=IcRe + Ve (6)

Ve = (Iegtic)Rct ( VepotVee) (7)
Hay:

Vee = LeqRem Verq = letVee (8)
Cho vé bén phai (8) bang zero ta co:

i Rc+v,, =0 (9) 2

Vee = iCRC (10)

la phuong trinh vong thu-phat vGi moi s6
hang DC bang zero.

Phuong trinh (5) va (10) lién quan dén cac
thong so ac trong mach. Cac phuong
trinh nay c6 dudc truc tieép bang cach cho
tat ca cac dong va thé DC bang zero.
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e LUu Yy rang :
Mach néi tat cho dién thé bang zero V=0
Mach hd cho dong dién bang khoéng I =0.
Nhirng két qua trén la hé qua truc ti€p cua su

ap dung nguyén ly chong chap vao mach
tuyén tinh.

e KE&t qua ta co mach BC %/ic o
tuong ducng G ché
dd ac, va moi tri so
dong va thé la tin . L+ vbe |
hiéu thay doi theo C‘?
thdi gian.
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e Mach dién & ché d6 dong (AC)

]
ot
-

M
e D& cb thé &p dung cac dinh ludt Ohm va
dinh luat Kirchhoff,ta phai thay transistor
bang mo hinh thong so(vat ly hoac toan
hoc)

ccccccccccccccccc
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MO hinh thong so0 cua Transistor
¢C0O nhiéu loai mo hinh thong so nhu':
N chd' T ( thong so r).

MO hin
MO hin
MO hin
MO hin

N €
N €

N €

hong s6 hon tap *
nong sO hon tap h.

ong sO y.

e Tat ca cac mo hinh trén chi ap dung
trong truong hop khuéch dai tuyeén tinh
vdi tin hién nho.

Sau day ta sé xét dén 3 mo hinh thuong
gap la thong so6 chu' T, hon tap 7 , hon

tap h.
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1. MO hinh thong sO r ( cha T)

e Do phan cuc thuan,nén noi nén phat co6 diéen tro
dong cho bgi:
re = Vi / Igg
e Do phan cuc nghich nén noi thu - phat c6 dién
tré nghich r_ rat Ién ,va c6 dong i. chay qua:

O/ . c o+
ic O—— O
B rbb c |
O—-— AN e Y n %
n % rc N ic
ib vbe 1b rbe G Bib < rc vce
ie e
vbe vce .
B ~ O- @ O

I‘eie_=( s +1) reib=rbeib
I‘c ic = ’Brc ib

Do: Vi = Fpplp+rele
Vce = I‘CiC.II- reie

cccccccccccccccc
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2.M6 hinh thong s6 7 hon tap

e Xem transistor co tinh tuyén tinh & ché do tin
hieéu nho , theo ly thuyét tir cuc ta co:
e O’ mach nén - phat :

— Vbe: — V
r=~ ﬂre ﬂ -

b
e O’ mach thu - phat:
;

ic_( ic\(vbe\_
o P ] W

I'b whe
rhe quvbe 4y

Ve VﬂT Eﬂ'

° I, =. Vpa+Vq)/Igration
V, dién thé Early
g.. dudc goi la hé sb truyén dan

ccccccccccccccccc
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3.Md hinh thdong s6 hon tap h

e Xét cac ham sau:

Vege = f (Ig, Vce) (1)
Ic=f(1g, VgE) (2)
Pao ham 5iéng phan ch%:
— VBE + VBE
0V ge = dis” 7 0V ce
| \V _
B l\/CE h.s CE |B h.s
— aI(j + aIC
d|c ~n d|b ; dy CE
| B \/ CE:h.s v CE | B:h.s

trong do:
deE =Vbe 7 CIIB = Ips CIIC = los deE = Vce
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Thay vao trén ta co:

= .+

V be hie|b h reV ce (1)

— .+

ic hfelb hoche (2)

va dudc biéu dién bdi mach sau:

E hie _IE}
o S Y _I
' 5 {E '

+
o
whe hyetree @hfeih 1l/lhoe
l ,. .

Thongg sd hon tap h cé thé tinh dudc tur Ecac dac
tuyén

Thoéng sb hcfm tap h thay ddi theo nhiét do.

Thong s6 hon tap h dudc cho bdi nha san xuat , _co
tri chinh xac trong phan giai mach va cho cac bieu
thiic dé nhé.

Cé thé suy ra cac thong s6 tir thong s6 hon tap h.
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I Wl IS4l 4\ o - i
n

e Thay mo hinh thong so0 transistor vao mach
tuong duong , ap dung cac dinh luat mach dién
dé phan giai mach & ché do dong (ac).

a.Trong truang hop gan dang ( cho h,, = 0) thi

ECéc mo hinh thong so gBié‘)'ng nhau :

C

3 0 —i

) v =) T

1l .

whe rhe Ii{DE)i]:. ro vee & yhe %hie hteih lihogg
::-— . _i:- e {:-_

E E E

Ta C6 . = = ) yr . = =
e 7 hie ’ ﬁ hfe , o [I¢ 1/hoe

Néu co thém diéu kién h_ ., rat nho, ta co phép gan
dang thr 2.
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an gial mac

thong so h

e Xet mach khuéch dai rap cuc phat chung
(CE):

e Vai tro cac linh kién klhac: —+

Tu Ci, Co la tu lién lac § i B

( ngan dong dc cho L
dong ac qua ) J— |

Tu hoa Cg co tri s6 I8n g KL—

la tu phan dong ( bypass) T f ..

nGi tat & ché do ac. +
Xc = 1/ ( wC )= B
_ ~ o2

CuuDuo-n;'hang;ong.c
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e Mach dién tuong ducdng ¢ ché do dong (ac)

? Zs
— Rs Q i%ﬁ' .
L EEY
‘\/E/S\, T I/I NPN Vs | \ b ?RB b § lic ZL
6 b l] T
| -

hie

Rs (Zs)

VS
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Giai mach:

— +

Vi:Vbe hielb hrevo (1)

Io IC_hfelb_I_hoeVo (2)

TU (1):
_V|_V e — VO
Zi___ - _hie+hre (3)
| | b | b
Vo Ve Zilo ~ 1o "YWV, (4)
— - +

oYL hfell hoevo (5)

Thay (4) vao (2)

V o — fe
= (6)
l o hoe_l_ Y L
Thay (5) vao (3): | , heheZ L
Zi hi ~ e (7 & 8)

+ +
h oe Y I— https:/lfcom/ta\ieudtluc@ e Z I—

ongThanCong.com
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e PO Igi dong dién:
Thay (4) vao (2):

lo hewli hee Zilo 1o 1T heeZy “heli (97
A — Io: hfe — herL (10&11)
| Ii 1+herL hoe+YL
e DO Igi dén the:
Thay (9) vgo (1);
| herL| +
" hie 1o heV, (12)
V' he
Thay (4) vao (1
((%_)herL |( Vo\_|_ —
Vi hie L J hreVo
N h e J Z L
( _ 1+ \
V0| hre_h|e herL |:Vi (13):>
k herL )
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Hay: hoZ.

herL

Ay - 7
Vi hreherL_ hie+herL hie+ hiehoe_hrehfe
herL
Av A, (14)
¢ . y b= hie
A2 ) —_— o gy s e,
e TONng tro ra: £ - |
0 lvs=o,zL > Il .|.
Theo mach ta cé: T‘_FE W
Vs =0>> -
V s: Rs+ hie I i+ hreV o - O - -
— _hreV o
i n (19) 1
Rs hie —
Thay (19) vao (2):
_ _h fehrev 0 _( _ hfehre
b — +h(,vf’lo‘LhO Jvo (20) =
R S hieCuuDuong - R S hnps:h/fb.ciorg eudien
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e Chu y:

a. Cac thong s0 va cac cong thuc trén deu
ap dung chung cho cac cach rap véi luu y
vé chi sO sau:

» Cach rap cuc nén chung : h,,, h,,, hg, h,,.

» Cach rap cuc thu chung : h;, h, h, h,..

b. Trong Data chi cho cac thong so
h;.,h,. h.,h,. N€N ta phai chuyén doi sang
cac thong so cua cach rap tuang ung (
xem bang chuyén doi trong giao trinh)
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e Cac trucng hdp khac :

e 1. Co tai riéng R;:
Van ap dung cac cong thirc (8),
(10),(14).(21)
nhung thay Z,=R_ bang tri s6 Z, = R.// R;.

2. Khi ké dén dién tré Rg thi cac cong thirc
tré thanh:

Zs= Rg// Z,
3.Néu dién thé nguon V, cé R thi:
Zis = Rs+ZiB
Avs = ( ZiB / Zs + ZiB) Av
A = (I,/15)=(I,/5;)(1;,/1,)= A; [
ZS/(Zs+Zi)]
4. Khi Z_, qua Ién thi tinh
Z,=R.//Z,
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Cach tinh gan dang th& nhat: Khih,, =0
(8) > Z = h,hoac Z,’' = Rg//Z

(10) 2 Ai = hfe/(1+herL)

(14) 2 Av = _herL/ [ I‘.‘ie( 1+ herL)]

(21) > Z, = 1/ hoe V& Z,' = R//Zo= Re// (1/hce)

P= (23]
— | == |
bis I T.: i :
- le o
Vs vl -PE :
d . hfeik ¢L1/H08 £

J + X

Ta cd thé tinh truc ti€p cac cong thic trén tur
mach tugng duong gan dung trén:
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Tu mach dién gan dung ta tinh duoc:
e TONG trd vao:
V.=Z 1 > Z=V/L=nh,vaZ'=Ry//h.
P06 Igi dong :
Io = {( 1/ hoe) / [(1/hoe)+ZL]} hfer =
= help / [14+heZ1] = heli / [1+heZ, ]
Ai = Io/ Ii = hfe/ [1+herL]

Do Igi thé:
VO —_ _IOZL —_ _ZtheIl/ [1+herL]9
Av = Vo/Vi =il herL/ { hie[l+herL] }

TOng trd ra :
Vs=0 va ZL 200 = Vo = - Io (1/ hoe) >
Z, =1/ hoe V& Z,' = [Rc// (1/ hge) ]
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b.Cach tinh gan dang khi: h .=0vah_Z, < 1
(8) = Z;= h hoac Z = Rg //h;,

(10) > A = hge hoac Ag = hRg / (Rg + hye)
(14)> A= - herL/ I«‘ie hoac A= - hfeRc/ hie
(21)> Z,> oo (vb cuc) => Z, = R,

Ta c6 thé tinh truc quan tir mach dién tucng
ducong gan dung nay.
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2.Mach khuéch dai phan cuc hoi tiép RB

e Tu Cgz ndi tat nén ta cé mach tudng T
duong: R
Zi = Rg; // Nie e L [
A, =V,/V,= PN S
= _herL/ I“'ie j_
VaGi: =

7, = (1/h,2)// Rez // Re -
A=1/1=nh, N
(do 1/h,. ; Rz rat Ién) .
7, = (1/ o) // Re

e Cach giai day du xem & giao trinh
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Ung dung

e Mach tién khuéch dai Micro

oo
T+ anr
P
§ 4 7k
DE 4 _7uaF Vo
- } |— -
1M
T < 1 F
|
- sl I:
L=
I E
S oo

e A, = 50 -150; BW = 30 Hz -250 Hz
e R = 3k - 8 kohm; Ry = 4 kohm

ccccccccccccccccc
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Mach khuéch dai cwe phat chung khéng
co tu phan dong C-.

Mach dién

Vi khong co tu
Phan dong C¢ g
Nén mach tuong —n—o—]|
ducng co6 dang: |

Cach giai day du xem trong gido trinh
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Mach tuong duong ( h..=0 va h_.R,<1)

—1 t °
v g *H\% ® % L
hie hfeib 1/h
|
@ ) RB § Vb ? . i v §RL
ve /le Vo
-
e Ta coO
V.=V,.+ V,
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Giai dudgc:
V; = hi I, +I.Rg= [hje+ (hic+1)Rg]I,

Z;, = Vi/I = hig + (hi+1)Rg

Z'=Rg// Z

Ay =V, /V; =
- herL
hie+(hfe+1)RE

A= 1,/1; =hg

Z,= [(1/h,.)+ Rg]

ZO’ = ZO// RC =RC
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3.Phan giai mach rap CC bangthong s6 h,,
e Mach tucong ducong:
Ta co két qua tuong tu nhu %
| RB 0
I

¢ mach rap CE nhung
khong co tu Cg va dién tré

Re = 0. O--T co
e TONg trd vao: i 5 |F—>
Zi = hie + (hfe+1) R; rat j v
IGn -
( thudng chon Ry réat I16n dé . =
khong lam giam Z). IR o]
+ D3 9i thé: No O
Av = Vo / Vi = SR
= (h{(c+1)R / [ hyy + g ;
(h;e+1) Rg] . .
= 1 o=¢ _T_ ©

e PO Igi dong:
A. =1 /F-=h. 4+ 1
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e TONg trd ra:

R 200
V=[h+ (Rs//Rg) ]I, hie
I =(hie+1)1I RS RB —O
2,=V/1= <— -
[ (Rs// Rg) t+hi ] l N
(he +1) >

=(Rs+h.,)/ (hie+ 1) (néuR;lIadn)
co tri rat nho.

Nhan xeét :
Mach rap CC hay EF co:
* TOng trd vao rat I6n ( vai tram kOhm )
* PO Ioi thé gan bang 1.
* PO Igi dong IGn
* TOng trd ra rat nhoé ( vai chuc Ohm )
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V. Su tuong dudng giura cac thong so6

e Mach khuéch dai chu phat chung : Trong dieu
kién gan dung ta c6 cac mach tuong duong

giong nhau: 5 .
5 e = s =
g éhle CQ . i C(: ?D\c - roe Bib vce (RC
0 l — o o > l O
1 1
ZI = hie = Ipe
Ay = =h¢Rc / hje ==R¢/ re
Ai = hfe = F
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e Mach khuéch dai cuc phat chung khong co6 tu C;:

Z, " r-" FFt1 R,
AP
AL = - R c _ _ Rc
r« Re R e
Zo Rec
e Mach khuéch dai rap theo cuc thu chung (CC,EF)
Z i T rpet £ 1 r.
A, £ *+ta
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V. Thi€t tinh mach khuéch dai
Transistor

Cach 1
Chon trudc:
e Dang mach can rap ( phan cuc VDB)
e \cC
e Tri s0 Q: I.o = 1 MA, Vo = Vcc/2
e 5;,=11
e Av
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eTinh tri sO linh kién

1. Tinh R
AV = hfeRC/hle 2 RC AV hle/hfe (1)
2. Tinh R
Re+Re =(Vcc- Vegg)/ Icg 2 R (2)
3. Tinh Rg
S;=1+ Rg/Rg =11 2Rz = 10 Rg (3)
4. Tinh Vgg R; R,
Vgg=Rglg+Vge+ReIE
=VBE+{RB+RE(hfe+ 1)}(IC/hfe)
Ry = RgVee/Ves 7 Ro= Rg/ [(1-Vge/Vec)]
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Cach 2

1.Chon trudc:
e Mach phan cuc Cau chia thé

: ICQ /Bmln
® Nepnin=
e Ve = 0,1 V¢
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2.Tinh tri so linh kién

Ap dung qui tic 10

1. Re = Vi/Ieo= Ve/leg

2. R. = 4 R,

3. Rg = NeeminRe/10

4. Vgg = Vget+Ve+Rple/Negmin
5. Ry = RgV¢e/ Vs

6. R,= Rg /[1-(Vge/VCC)]
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