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#BHUONG Ill: TRANSISTOR N Ol L UONG

3 CUC BJT

Cau tao, haat dong

MO hinh tin hiéu lén

Pac tinh

Cac mach phan cuc

Khuéch dai tin hiéu lén

Hoat déng chuyén mach, giao hoan
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®., CAUTAO TRANSISTOR

. Gé 2 NOl tlep xuc ghé’p Xen K e nhau.
 CO 2loai Transistor n oi: npn va pnp (h. 1)

E E E E

loal npn lo ai pnp ;



CAU TAO TRANSISTOR

* Vung phat E phdam,

« VUnNg rén rat hep va phadt ( nre)

» Vung thu Cén nhit va pha trung gian g&
vung phat phd@am va vung an pha ét
> Tén @i nham am cli:
Cuc phéat (Emitter) phat caatitai dén‘ arc thu
(CO||eC'[OI:) va dong 4t tal nayduoc diéu khien
b61 cuc nen (base)
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®. , PHAN CUC TRANSISTOR

e Khi chua phan ac ( chra cp dién DC)

« Do c6 & hién dién 2 viing hém nén transistor
chua din dién ( ngrng cin)
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®. , PHAN CUC TRANSISTOR

» Khi chua phan ac, transistor ging nhr hai
diod mic ngroc nhau va cé rao &0,7V (hay
hai viing hém) nén ngng dn.

- 4P

cach nhin nay con durg do thir transistor
con bt hay hr




®. , PHAN CUC TRANSISTOR

e Cac cach phanuc va hat dong aia transistor
npn




*. , PHAN CUC TRANSISTOR

Cut-Otf Mode

Effecive bace wii{W) Electron flow causing large curent
— Ja }
le l,
{ : : k i c —
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“ ' Re ] Ry
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r|" || | [
“ ll’ / -||-|- '|.,I'EE i II"II[;'
Ve | /= * Depletion regions touch,
Reverse biased making W =0

(larger deplefion regions)



®. , PHAN CUC TRANSISTOR

Saturation Mode




sﬂPH‘AN BO PIEN TICH CAN B ANG NHIET PONG

'Qbﬂbttt'

ving hi ém  ving hi ém
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®.GAC KI EU HOAT PONG CUA BJT

e CO 4 kiéu phan ¢ wc No6i phéat-n en EB
tuy theo cach ¢ ap dién phe.ngh ich  phe. thu @n
Tac déng
-Ngwng ’ thu an
-B&o hoa Noi | ph.c.ng (Forward
-Tac déng thu an thu-n én active )
-Tac dong nghich CB Tac dong |Béao hoa
ph.c.th [nghich (On
( Reverse | saturation)
active)
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®.GAC KI EU HOAT PONG CUA BJT

1.Ca 2 n6i EB va CB déu phan c wc nghich :
Do 2 ndi déu ngwng dan = BJT ngwng dan

[T

Eex Eex (off)
n . P
YU
o B
N T
ving-hiém|rong—"
#‘ \/ 2L\ /
VEE "V CC
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®.GAC KI EU HOAT PONG CUA BJT

2.Ca hai néi EB va CB déu phan arc thuan:

Do hai noi déu dan cac hat tai cing chay vao ving rén.Ma
vling nén hep nén ki tran ngap cac hat tai > BJT dan bao

hoa.

. e, E.. »
C o Dol
o ol
o T
Eﬁh ' : Ié
o ol

ving hiém hep N
° | Vee Vcc‘|
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®.GAC KI EU HOAT PONG CUA BJT

Céc kiéu hoat ddng trén khong st dung riéng biét
ma két hop nhau trong hoat ddng giao hoan
(chuyén mach)

Ic
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®.GAC KI EU HOAT PONG CUA BJT

3.Phan arc thuan EB, Phan arc nghich CB:
Do tdcdong aiadién tredng ngodi,cadién ti ty do b day vao arc
nén. Tal day do @rc rén hep nén co chl s it dttd b tai ket, da $ dttd
con hi déu bi hat & cuc thu—> BJT din manh (kiéu tacdong thuin

rat thdng ading trong mch khiéch dai).
Ermgoa %W

|E IpE ICO IC
+ | [+ VEE B -1 [+ VCC
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®.GAC KI EU HOAT PONG CUA BJT

4.Phan arc nghich EB, phan arc thuan CB
Céach hat dong giong nhw & kiéu 3 nhwng cac hat tai di
chuyén theo chiu tir cuc thu sang arc phéat . Do du trdc bat
doi xirng cac dong thu va dong phadeéu nho hon é kiéu tac
dong nghich = BJT dan theo kiéu tac dgng nghich.

E

ex
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®.GAC KI EU HOAT PONG CUA BJT

Cach phanwc tacdong nghch nay itdugc sr dung ,
ngaai trir trong IC $ do Gu tracdol xang nén cacwc
thu C va gc phat E

c the thay tf¢ vi tri cho nhau.

Chuy:

1. Trong plan khio sat transistor b dong khiech dai
ta xetden kiéu tacdong ( roi BE phan ac thuan, noi
CB phan gc nghch)

2. Phin hat dong giao hoan&sxétdén sau.

-
((»)



BPEY THUC DONG PIEN TRONG BJT

 Theo dinh lu at Kirchhoff ta co:

le=lg+lc (1)
 Theo cach ho at déong cua BJT v tra xét cO:
IE - InE + IpE - InE (2) "
IC - Inc + Ico (3)
Goi & hé so truy én dat dong dién phat — thu :
~ so dttd dén cwc thu e e

sodttd phat dtte cwe phat — o — I
Thay vao (3) cho:
lc= dlg+lco=Qle +lcgo (4)
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mp THUC DONG PIEN TRONG BJT

e Hé so truyén dongdién rat bé

a<l (4 (a00,95 0,9998

cong thirc (4) thwong chi sir dung trong cach rap arc nén chung
( CB).

* Trong cac trwong hep thong dung khac ( nhee cach rap CE) ta
chuyén d@éi thanh dang nhw sau bing céch vt lai thanh:

1
= =Bt (B, ®

e V(i
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Nhan xet

Do lgi dong(dé khuéch dai) B rat 1én ( 20 — 500)
Dongri | g5 = (,B"'l) | co = (ﬁ"'l) | ceo

rat bé ¢ nhiét do binh thwong nhung lai ting nhanh theo
nhiét do .
O nhiét dé binh thwong ( nhiét d§ trong phong),ta con A
biéu thiec don gian :
= Bk (6)
Tong quat ta co tré sir dung (1) va (6) trong cac phép
tinh phan giai va thiét ké mach transistor.

BPEY THUC DONG PIEN TRONG BJT
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o TT——
Chuy: Transistor con dworc goi la:
1. Linh kién diéu khién bing dongdién.
2. Linh kién diéu khién bing hat tai thiéu .

3. TRANSISTOR la cli viét tat coa nfdmts TRAN SFER
RESISTOR (Pién trd chuyén).

4. Poi vai transistoroai pnp, cach Iy ldn vé haat dong ding
giong nhr o tran-sistor npn ning thaydién tir tu dobang

16 trong, nén @ chiéu dongdién ngroc lai.
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CAG CACH RAP VA PAC TUYEN VI

e CO0 ba cach rap (xatinh tr ngd vao va ngo raia
mach transistor) : CB, CE, CC ( EF)
1. Cach rap arc nén chung (CB)

G

Vi Cv)

] -

— VEE
+

RL
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CAG CACH RAP VA PAC TUYEN VI
2.Cach rap arc phat chung ( CE) Co

o
||

an=n i

" Q e

+
— VBB -

o)

@ @
Do: _l_

Tin hiéu vao ©n — phat BE

Tin hiéu ra thu — phat CE

Ca 2 ngo vao va ra caxc phat chung

RL
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CAG CACH RAP VA PAC TUYEN VI

3. Cach rap thu chung (CC hay EF)
« Machdién | L

.||_.

* Hoac: 0
|

p— 26



*. PAC TUYEN CACH RAP CE

e  Gom cO 3dic tuyén thong dung sau:
a. Pic tuyen vao Ig = f(VBE)‘VCE = Cte
| s( MA)

Vee= 1V
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*. PAC TUYEN CACH RAP CE

b. baa tuyénral. =f (V) Ig=Cte

vungbao hoa—vungtadéng———
Aﬁ,'mA) 60UA

0| /" 5 UA
' — o wmm w
o L .
4 ®,
Qx | 20UA
2 L i 10uA
/ l OuA
Qu——5

10 15 . 29 25'#%—?@9 ,
vung ngrng ( cut off)
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*. PAC TUYEN CACH RAP CE

c. Pic tuyén truyén IC =f (IB) Vg = Cte
Ic ( MA)

 Trong dai thay doi
nhé cia Ig,| - thay doi
tuyén tinh.

 Khidonglglon, |-
khong con tuyén tinh
( s€ xét trong chwong 0 lg (HA)
mach khuéch dai)
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I ———
P lgi (a6 khuéch dai) dong

e Tai diém finhdiéu hanh Q ta c6:

_IC _318TA_ 318.0_3_
T ‘ _G 90
s = 40uA  4Q0
e Tai diém finhdiéu hanh Q, ta co:
:E ‘ 4.2 4, 20° 105

s = 40uA  4Q0°
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BUHNG THANG TAI TINH - DCLL

« Phrong trinhduong thang ti tinh
Tu ( 5) viét lai:
lc = (vec = Vee) Re = -Vee/ Re +’VCC/RC( 7)?
buong @i tinh duoc Ve tréndac tuyen ra qua 2iiem Xac
dinh sau
Chol.=0 > Vgy=Vee (Biém M)
Cho Ve =0 =2 Iy = Vod Re (Piém N)
noi 2 diem M va N hi ta codugc duong #i tinh
. Giaodiém,duc}’ng i tinh vaduong phan gc I chon trudc
cho ta ti so diem tinh Q.
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PUHNG THANG TAI TINH - DCLL

32



BUHNG THANG TAI TINH - DCLL

Vai tro ciia dwong thing tai tinh:

e Phan gil mach Transistor.

e Xacdinhdiém tinh diéu hanh Q.

 Cho bkt trang thai hat dong aia transistor (tadong,
bao hoa, ngng).

« Mach khiéch dai c6 tuyén tinh hay khong.

e Thiét ké mach khiéch theo ydinh (chon traéc diem
tinh Q, tinh céc trso linh kién)
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BUHNG THANG TAI TINH - DCLL

CHU Y
« Do lgi dongdién thaydoi theo \i tri diém tinh diéu
hanh Q.

« biém tinhdiéu hanh Q thaxztm vi tri theodién thé
phan @&c transistor va con thaipi theo tin héu xoay
chiéu (AC) tacdong vao mch .

» Ta £ xet cac dng mach phan gc (DC) khaooy
chuong 4 va g khuéch dai trong cte d6 dong (AC) o
chuong 5 .
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*. MACH PHAN CUC CO BAN

« Mach phan ¢ wc bang 2 ngu 6n cap dién riéng:
RC

Q [T T =<
RB | C
——— AN
>— + VCC

Q

|+ | VCE —

i

Tinh dworc trij s6 diém Q:
Vgg = Rg lg + Vg (1)
ls = (Vgg- Vee) /Rg (2)

c=p g (3)
Vee = Rele + Vg (4) 2 Ve = Vee- Rele (6)
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*. MACH PHAN CUC CO BAN

5
Vceo

F

Thidu:Vé&iVee=18V;Rc=3k ,dong | go =40uA
Tinh dwoc Q (1. =4mA,
(Vee=6V,
(Vge = 0,7V cho tr wéc 36



I
P6 loi dong

e Theo hinh trén ta co:
lc=4mAvalg=40 U A

e Tinhdwec dé lgi dong DC :

o Transistor co tinh khuéch dai dong
o0 Do loi dong co tre tinh nhanh tir do thi.
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*bj loi dong vadd lei thé & ché d¢ dong

e Xét dd thi
e Ta co:
- PO lgi dong

_p Al
A_ﬁac Al

B
- Po lgi thé
AV

A_E

IC2_|C1

||32_||31Q

V2= V&=

Vee2 Vi

_(4-gm
~ (40-20 an

_ 612 _
0,68- 0,65
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:VCEZ V&= 6-12

VierVeel, 0,68-0,65




Ip A
) E—

Vee

I

|

l

Verg
<> lTime

F-----
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TACH PHAN CUC TRANSISTOR NOI

Dé Transistor hoat dong ta phai cap dién DC cho cac
cwe B,C,E (phan cuwc) dé xac dinh diém tinh diéu
hanh Q (I, e, Veg).

Hai mach transistor co ban:
» Khuéch dai
» Glao hoan

tuy theo dang mach ta cé cach phan cwc twong
trng theo mot trong cac dang saul.
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., MACH PHAN CUC CO PINH

1.Phan gc ¢ dinh

Ap dung dinh luat Kirchhoff v & & + Ve
thé ta co: |
Mach nén - phat:
Vee = Relg+ Ve (1) BB Las +Iﬂ
I = (Vee — Vee) / Rg (2) !
I\/Iach/ﬁw - phat: ﬂu 1.:::5:
lc= 1l (3) 'm;-]:? 1
Vee = Vee + Rele (4) —_I_TE

Vee = Ve —Rele (5)
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., MACH PHAN CUC CO PINH

 Phwong trinh dworng tai tinh:
le = (=Vee /Rey+ (Ve IR

N Ic (mA)
| = DCLL (-1/R.)
Vcchc_:____/
I 5o
| M

43



., MACH PHAN CUC CO PINH

Thidul
o Cho mach & h.4.1.1 i Vcc=+5V, R; =430k ,R. =1
k , =200, ke = 0,7 V. Tinh tri sb diém tinh diéu hanh Q.

Ve

¢ Glai: t
(5-0,7V _(5 0,7V
= = =10uA
*T ke | wsag e .
| c =200( 1QuA) = 2rA —
Vee =5-(110°)(210°) = & " l B e
o PD:VCEQICQ - " 1.-:111:_ _
Py = 3V(2mA) = 6 mW |®

— 44



A CH PHAN CUC CO PINH CO PIEN TRO

S, ON PINH R
Ta co:
Ve =Rl s Vet Rl e =Veetl | RHBH)R| = e
= Vo Ve TORE S
RHLHR . I
|C=/B|B ] H NPN
VeV \Veom Y=
I :18 D + CE
- RH AR EB_,_I% REl ™

B
VeVl R*+R)

Khi T tang, ks tang 2 Vg =Rl ting 2 Vgegiam—> Iz glam—> | giam
lal, can lang lal.
45



A CH PHAN CUC CO PINH CO PIEN TRO

<4 ON PINH R

Thidu4
. Cho mach nhuw h.4.2.1 1 Vcc =+12V, =470k, R
=2k,R-=1k, h =100. Tinh tri s6 diém tinh Q va

PD' _I_WEE
e QGial:
(12-0,7)V ~ e
52 7 470kQ + (100+ ) kKQ » il o
1 ¢

=19,79uA 0 2QuA J” ,
| co =100(20uA)= 2mA —] T;Km
Vceo =12V = (2+ D)kQ ( 2mA) VEE |-
=12-6= 6V il
Pp =6V (2mA) = 12mW 45




#HACH PHAN CUC BANG CAU PHAN THE

4 VA PIEN TRO ON PINH R

 Mach dién: +
- A > ~ LT i i
R,, R, dién tr& phan cyec. ?
R dién tré cap dién g B
A > R . . | Lin B
Re dién tro On dinh nhiét . %

La mach rat théng dung. —L
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#HACH PHAN CUC BANG CAU PHAN THE

4 VA PIEN TRO ON PINH R
Mach dién twong dwong DC

e Theodinh ly Thevenin:
= [Ry/ (Rt RY] Ve (1)
Rg = RiRy /(R +Ry) 2)

e Theodinh ly Kirchhoff:
= Rglg + Vge+ Relg (3)

VBB =
Vs ~Veae
+(p+)Re W

| g =




#HACH PHAN CUC BANG CAU PHAN THE

4 VA PIEN TRO ON PINH R

e Mach thu — phat :

Ve ~Vee Ve ~Vae
— - ] 5
IC ﬂIB IBRB+(ﬂ+1)RE & ()
T Re
va : 'B
c=RelctVeTRelE (6)
~ o _
VCE:VCC_(RCIC+REIE) =Vec ™ RC+(%jRE lc (7)

VCEDVCC_(RC+RE)|C (8)

Pidm tinh didu hanh cho b &i ( 4), (5), (8)
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#HACH PHAN CUC BANG CAU PHAN THE

 Phwong trinh dwdng
tai tinh:

Ve

|c=

VoI

R*R R+R

0

4 VA PIEN TRO ON PINH R

VCEQ VCC VCE(V)
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#ACH PHAN CUC BANG CAU PHAN THE

3 VA PIEN TRO ON PINH R
VAI TRO C UA PIEN TRO ON PINH NHIET R,
 Khinhiétd¢ Ttang, lgotang ,=> l-tang > Vtang -2
Ve = (Vgg— Vp) giam > | giam = I giam lai dé chong lai

s gia &ing naoi trén, gk Transistor khong.

e Cach nic R- duoc goi la mach hoi tiép &m dé lam mach
ondinh va @i tién cacdai luong khéac ét hon( dai théng,
tong t,nhiéu, bién dang).
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#HACH PHAN CUC BANG CAU PHAN THE

4 VA PIEN TRO ONPDINH R
Thidub

e Chomach hinhH4.14aco:Vcc=12V,R | =
56 kK, R, =10k, Rc=25k, Rg=500Q. Tinh tri

so diém tinh Q va nh an xét. e
o Giai: ¥
56(10
VBB:56S12)12\/:1,8/ $n1 kéij‘:
q
56(10) .
= =8,48Q 0 8,%Q ™=
Re 56+ 10 - - WCE
. (L8-0.7)V g 65 A VEBE |
* [8,5+101 0,3]kQ 2 w2 o 4!;
| co =100(18,65/A) = 1,86MA ~

Ve =12V —(2,5+ 0,5kQ( 1,86MA) = 6M - 52



PITAN CUC BANG BIEN TRG CUC THU-NEN

e Mach dién thu-nén:
Vee = Rglg +Vee (1)
Iz = (Vee-Vee) / Re (2)
va :
lc =01 G
Mach thu — phat:
Vo= Relle +lg) +Vee (4) 7
Vce =Ve = Ve — R’C( lc+1g) (5) =
Chuy : Trong (1) néu chwa biét V. thi phai tinh tw
Vo= Re (e + 1) + Rplg + Ve (1.
s =(Vee—Ver) /[ Reg H( S +1)R(] (2)
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PITAN CUC BANG BIEN TRG CUC THU-NEN

 Phwong trinh DCLL.:

¢ ( MA)

_ Ve, Ve
lc = i |
Rce Rc cM

ICQ ------ :
* lem =Ved! Re

* Veem=Vee

Y DCLL (- 1/ Ry)
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PIAN CUC BANG BIEN TRG CUC THU-NEN

Vai tro caa dién tré hoi tiép Ry
« Pé coduoc ar on dinh nhit do tot hon, cn két hop ¢ 2
dién tro Ry va R: ( xéetd doan sau).

e Khinhi¢tdo T tang=> |- tang 2> Vg gilam =2 Vg giam =g
giam = | giam chong hi sy gia &ng trén, lam rch 6n
dinh nhEt do.

« Pay la lai mach throng sr dung ¢ cac mach tien khiéch
dal Micro( may vi am)
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PITAN CUC BANG BIEN TRG CUC THU-NEN

Thidu 7:

e Cho mach theo H.4.1.6 v &i Vcc =9V, Rc = 1k Q,
Ry = 39kQ . Tinh Q.

o Giai: g
(9 07) m}\lfﬂ

2,2A
= (39+5)kQ H P
| =50(92,2%A) = 4,60A w :,,,T:
Vee =V -1kQ(4,6mA) = 4,% 1



#AN CUC BANG DPIEN TRO HOI TI EP R;

S VAR
e Machthu-neéen: e
Vee= Relletlp)+ Rl
+ VBE+ REIE (1) | 1] i '-l-' Ic+IR
= Re(f +1)+Rglg + Vget+ Rele B !
Vee—V B AR
I . — CC BE _{E . ++IE
RB+(/8+1)(RC+RE) oV veE
=B, G -
Mach thu — phat: -
Vee= Rellctlg)t Ve + Relg E +IE
Vee =Vee— (R +Re) I (4)
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AN CUC BANG PIEN TRO HOI TI EP R,

5. VA R
 Phuwong trinh DCLL.:
Ic ( MA)

__ Ve . V DCLL( - 1/ (Re + Rg)
RetRe RcTRe low /
Q

* ey =Veo! (RetRE)
e Vegy = VCC

0 VCEQ Voo Vee(V) o



AN CUC BANG DIEN TRO HOI TI EP Ry
5 VA R
Thidu 8
. Cho mach phanc wctheoH. 4.1.7 véi Vcc
=10V, Rc = 4,7kQ, Rg = 250k , Rg = 1,2k . Tinh
tri so diem tinh Q kni =90 va =135 ( thay
fioai 50%).
e Giai:
a.Voil =90 cho:
90(10- 0, JV
| 250+ 91 4,7 1,p|kQ

Vo =10V —( 4,7+ 1,2kQ( 1,068A)= 16 6,271 3,72
b.V&I = 135 cho:

=90(11.81/A) = 1,063A

| o =
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AN CUC BANG PIEN TRO HOI TI EP R,

S VA R
e VOIS = 135

_13510-0,V _
ICQ_[250+ 13¢ 4,7 1pkQ “19%8.9:4)= LA

Vo =10V —( 4,7+ 1,2kQ( L, @A) = 16 7,08 29

3 =90 | =135 ting 50%

[ | 1,063 mA | 1,2mA | tang 12,88%

Vero | 3,729V | 2,92V | gidm 21,69%
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PEAN CUC BANG NGUON ON DONG




PEAN CUC BANG NGUON ON DONG

Hoadc mach 1*
e Taco:
—RlptVp+tVe+tRel =0 1 = g
_ Vo~ VetRalp e "
le= - ;:'i TR
Re s
I = e _ —
* Do VBE :VD — J*J/m T ‘-;
e Cho: = __il
|E:R2|D:VR2:h.S. —L

Re Re



*®PHAN CUC BANG HAI NGU ON

e Taco mach:

- = —i- -
- RE J;
. VEE - VEE



*PHAN CUCT BANG HAI NGU ON

Xeét mach sau:
1. Mach nén phat cho (voi I = 0) + Ve
Rglg+VeetleRe -Vee =0
Re
IE:VEE_VBE:h_S_ Ve
Re VB
e VCE
2. Mach thu phat cho: Y oy
Vee (-Vee) = ReletVeetREele § RB |
RE
Ve =(Voo Ve (RHR) 1| ==
- VEE

Ciing c6 thé tinh nhanh:
Ve = Ve Rele
Vee =V, + 0,7V
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*PHAN CUC BANG HAI NGU ON

Ta coO:
ReletVeetRele Ve =0
Dong | 5 <<I¢:

Vet Rele Ve =0

Chodong di én .

IE:VEE_VBE:IO:hS

¢ Va: R e
VeetRelctVetRelc Ve =0

Ve = (VCC +VEE) _(RC+ RE) | c



*®PHAN CUC BANG HAI NGU ON

e Thidu: Chomachcé:Vcc =10V, Vg=-10V.

Rc =1, 2k, Rg = 1,5 k v&i 50 <8< 200. Tinh trj s6 diém
tinh Q.

e Giai. (1()- O,7)V

Vee =[10+1QV —(1.2- 1.5kQ( 6,@A)= 3,26

e Hoac tinh tw:
Ve =10V -1, %Q( 6,2nA) = 2,58

Ve=Vee=-0,V
Vee=Ve—Ve=2,56-(0,7= 3,26



Higpso on dinh nhlet trong mach phan arc bang

G cau phan thé va R

e Ta co:
Vieg = Rglg + Vge + Rele= Rglg + Ve + Rellgilc) =
= Vet Rplg+Relc+Relg= Vge+(Rg+Re) Iz +RElc

1)
= Ale +(,B +1) | cBO (2).

Thay (2) vao (1): - 541 -
( leBO TVee T Relc

+ I_C
. Ve = (RB RE) ,8 3
BVes—Vee) =(Rs+Re) e =(Rs +Re) ( B+ | co+ BRel
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Higpso on dinh nhlet trong mach phan arc bang

S cau phan thé va R
e Sap xép lai:
IB(VBB_VBE):(RB+(/8+1) ) (RB+RE)(IB+1)|CBO
IB(VBB_VBE) (,8+1)(RB+RE)
v (B +1)Re + (B +1)Re
Tinh dwoc: _ 0] _(,6’+1)(RB+R )
0l cso RB+(,8+1)RE

Do: (B +1)Re = Rpg Nén:

Hay: | ¢ =

| cBO

S, cang nhé mach cang 6n dinh ( 1- 11), S, = 11 Ia tri O t0i ua.



Héyso on dinh nhlet trong mach phan arc bang

cau phan thé va R

Sy = — 5 S
" Re+ (B +1)R: R e
s . = 01| ¢ _ (RB+ RE)(V s — V BE)+mBICBO
= =
OB [R + (p +1)RE]

» Vi trong cong tkkc van con chira & 5o, Vg, Va Nén ta c
thé tinh theo cach sau:

IC{RB-I-(I";-I-:L) RE} :(VBB_VBE)+(RB+ RE)(,B+1)|CBO

| (RB+(/82+1)RE):| (RB+(/81+1)REJ
Suyra:. °° B, o B,
|cz_RB+(l82+1)RE(ﬁzj

ICl_RB+(/81+1)RE B




Hpso on dinh nhlet trong mach phan arc bang

k) cau phan thé va R

o _

* Hay:

« Chuy: Do cach tinh cacéhsd on dinh phrc tap ,nén ta chxet ¢
so S cia mach trén . Khida gii quyeat Stot thi cac g 6n dinh
khac trongdoi dugc giai quyeét.
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Thi du 1: Cho mach é hinh H.4.1.4a c6 céac tt s sau: Vcc = 12V,
R,=56kQ,R,=10kQ ,Rc=2,5kQ, R, =500Q, B=1X

Tinhtriso lg, I, Ig, Vo, Ve, VaVee Vg,

Giai: Lan lwot tinh dwoc

Vg = 56(1@ 12V =18

56+ 10

_56(19 _
56+ 10

Rs

(1L8-0,79V

8,4&Q [18,%Q

22T 5+ 101 0,5]kQ

=18, 65uA

| o =100( 18,6%/A) = 1,865A

Veeo =12V —( 2,5+ 0,5kQ( 1,865A) = 6\

T e
T—I—
Rc=2]5k
_I_

L 2 I: WL
_I_
W

e

| LN

M=

L

T
P -
9

_I_
Ty o

—1
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e Ta co tk tinh cac trsb nhu sau:
le =(B+1)1, =101 18,6%A) = 1,888A
Ve =V —Rele =12V - 2,%Q( 1,86WA) = 12 - 4,668
=7.33N
Ve =Rl =0,5%Q(1,883nA) = 0,941
V.. =V, -V, =7.33% - 0,94 = 6,306= 6\4
V., =V. -V, =7,33% - 1§ = 5.537
« Nhan xét:Mach hat dong 6t, vi co:
- N6i BE phan ac thuin
- N6i CB phan ac nghich
- Piém diéu hanh @n trungdiém duong thing i tinh 72



Thi du 2: Cho mach khiéch dai theo h. Transistor co L =0.7V,
£ =90. T|’nh e
1.7 5 lg)lcle Ve, Ve Ver Ves
2T O R, A, A, R,

Glai
1. Tinh ti Q
Vg, = R V.. = 0 v=16¥%
R+R, 50+ 10
(10)
= kQ =8,4kQ
RIR =572 =8

| Vi Ve 167—07 098

5" R+S/+IR 84rl-15lj.)1 143, 652
=5,8A=

l. =3, =150 583A = 0,87




T ———
le =(B+1)1, =151 5,83A) = 0,88A
Ve = Rl =1kQ(0,88nA) = 0,8%
Ve =Vee =Rl =10V - 5kQ( 0,878A) = 10 - 4,375 5,6%F
V.. =V. -V, =5,625- 0,88 4,7486= 4,%5
V., =V. -V, =5,625- 1,67 3,956 = 4
Ta c6 thé tinh V¢ theo cach sau:
Vee =Voe =(Re +Re) I =10V =(0,878A)( & JkQ=

=10-5,25= 4,79
Nhan xét:
e Mach ¢6 Ve >0 ndi nén — phat phan arc thuan va Vg > 0 hay V. <0 i
thu nén phan arc nghich, Transistor hoat ddng trong ving tacdéng:
e Piém tinh diéu hanh Q can nhw trung diém dwong thang tai, nén transistor
khuéch dai tuyén tinh
S = 9,4 transistoron dinh nhiét tot 74






