65

CHUONG III: CAC UNG DUNG CO BAN

1. Mach chinh luu ban ky (half ware rectifier)
Tir tin hiéu xoay chiéu ctia khu vire (220V — 50Hz) hay thap hon (qua bién thé), ding
diode v6i tin chét chi din dién theo mot Ch\i/él.l (P-N) dé d6i dién thanh DC.

Béan ky +: D phén cyc thuin nén din, nén dong dién TL qua tai RL cling ¢ gia tri sd

bién thién theo ban ky + ctia ngudn. Nén dién thé ra trén tai VL ciing c6 dang ban ky + cua
V2.

Ban ky -: D phin cuc nghich nén khéng dan, do dé khéng cé dong qua tdi IL, nén VL

Két qua: 1a dong chay qua tai IL, va dién thé trén tai VL chi con lai ban ky +, nén

duoc goi 1a mach chinh luu ban ky.

Dién 4p trén tai:

|_V1

" = 0.45V,,

El

|
Ve = —.[Vm sinwtdwt = f‘cos wt‘g =
T
0

Tuwong tur cho dong trén tai:
Tyo=tn o _g45Vew

nc —
T 7R, f
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2. Chinh luu toan ky (Full ware rectifier)
Bién thé ¢ day 14 bién thé co chau giita lam diém chung, dién ap & 2 diu nguoc pha

nhau so vdi diém giira. Vi

D
g
Vi

- —p—

- Ban ky + tai A: DI dan, D2 ngung => dong I, chay qua D1 qua R tré vé diém giita
bién ap.

- Ban ky — tai A?(ch{nh la ban ky + tai B): D1 ngung, D2 din => dong I chay qua
D2 qua R vé diém gitra ctia bién ap.

Do d6 dong qua tai chinh 13 tong ctia 2 dong I va I

Dién ap trung binh trén tai:

v, —2Yn 06367 =0.07,

RMS
T

Twong ty cho dong trén tai:
=2, ¢ 2K,

DC T

:0.9—V”m
T 7R, R,

1

Nhan xét: P gon song ctia mach chinh luu toan song giam so voi chinh luu ban ky.
3. Chinh hru chu.

Thay vi phai sir dung bién ap c6 chiu giira,

ta khong can ma chi can sap x€p cac diode v,

dé c6 thé din dién & ca 2 ban ky. &?‘( é
R

- Banky diu V. > V. D1D3 dén, D2 -

D4 tit => dong chay A->D1->R->D3->C.

- Banky sau V, <V, : DI D3 tit, D2 L

D4 dan => dong tir C->D2->R->D4->A,
Cong thirc tinh dong va ap nhu 2 diode
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4. Machloc

To

Vi

hiéu ra trong cac mach chinh luu c6 do gon soéng kha 16n va VDC thép (toan ky VDC

=0.636 Vm). Do do dé cai thién do gon song nguoi ta mic thém cac mach loc.

O ngd ra, khi D1 din, dong qua tai R va nap cho tu C. O dinh A, dién thé giam, tu lap
tirc xa dién qua tai voi thoi gian T = RL.C. Khi tu xa dén B, D2 dén va lai nap cho tu 1én
dinh A, ctr thé tiép tuc. Két qua 12 dang song ra nhu hinh v& ¢6 VDC ting va dd gon song
gidm so vai lae chua co tu loc.

5. Machxén

Mach xén con goi la mach gidi han bién d9 tin hiéu, trong dé tin hiéu V, Iudn ti 1& voi

tin hiéu vao V; néu V; chua vuot qua mdt gia tri ngudng cho trude Vi, con khi V; vugt qua

mirc ngudng thi tin hi¢u ra Vy ludn gitt mot gia tri khong ddi.

Cac linh kién tich cyc duge sir dung trong mach xén thuong la diode, transistor, dén
dién tir cling nhwr cac vi mach tuyén tinh. Tuy nhién mach xén dung diode duoc sir dung
rong rai hon vi mach cau tao don gian, do tin cay cao.

Cac mach xén dung diode:

o Mach néi tiép: tai ndi tiép diode.

e  Mach song song: tai song song voi diode.
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Gia thiét diode 1y tuong.
V,=0
r; =0 (dign tro thudn)
Is = 0 (dong ro, dong nguoc)

1, = oo (dién tré nguoc)

% Mach xén trén:
D

R

Vi Vo
Vi

— 1

Mach ndi tiép

Vo A

Vn|----

N
0 Ll
R
S VW————e
. ¥D
.

N -

Mach song song

Vo

Vi v/—v

ARNAY

»

0 Vi

Ham truyén dat

»

Dang tin hiéu ra khi tin higu vao hinh sin

Mach noi tiép

Mach song song

e Néuv, > Vy
— Diode tit

—> Vg = VN

e Néu vi<Vy

— Diode dén

—> Vo=V

e Néuv;>Vy
— Diode dan
—=>vi=Vy

e Néu vi < Vy
—» Diode tt

—> Vo=V

¢ Mach xén dudi:
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D R
——\V\—9
R —
Vi Vo Vi A D Vo
I Vy _I_ Vi
Mach néi tiép Mach song song
Mach ndi tiép Mach song song
e Néu vi < Vn e Néu Vi< VN
—» Diode tat — Diode din
—vp=Vy —vg=Vy
e Néu vi= VN e Néu vi > Vn
— Diode dén — Diode tat
— Vg =V = Vo=V

Via
Vu t
Vo
» v.
0 Vi —

Ham truyén dat

Dang tin hiéu ra khi tin hiéu vao hinh sin
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CHUONG IV: MACH KHUECH DPAI

1. Khai ni¢m vé mach khuéch dai
1.1 Khdi niém mach khuéch dai
Khuéch dai la qua trinh bién ddi mot dai lugng (dong dién hodc dién ap) tir bién do

nho thanh bién dd 16n ma khong lam thay déi dang ciia no.
Tuy theo dang cua tin hiéu can khuéch dai ma nguoi ta phan ra: bo khuéch dai tin
hiéu mét chidu (tdng quat hon: tin hiéu bién thién chdm) va bo khuéch dai tin hiéu xoay

chiéu. Bo khuéch dai thir 2 lai dugc chia 1am 2 loai: tan s6 thap (Am tan) va bo khuéch dai

tan sO cao.
) Khdéi khuéch dai

Rs i, i
1 rr

L] Qav | Rl w

Vs

Hinh 3.1: So d6 khoi tong quat ciia mach khuéch dai

1.2 Cic théng sé dac trung ctia mach khuéch dai

X X S, Vi qa y2 A on gen s A gea s s
- Hé so khuéch dai dién ap: 4, = —* 12 ti so gitta dién ap ra VL va dién dp vao VS

Vg

- Hé sb khuéch dai dong dién: 4, =L,
I

I

- Hé s6 khuéch dai cong suat (d6 1gi cong suét): 4 )=

A o ~ V.
- TOng tr&é ngod vao: Z, = z_,

i
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- Tong tré ngd ra: Z.
Chét luong bo khuéch dai cang tét khi Z; cang 16n va Z, cang nho.

.1.3 Cdc théng sé Hybrid

i I2
> <
*— —e
+ +
V4 Vo
- e

Hinh 3.2: So d6 trong dwong mach khuéch dai 4 cyce 2 cira
Phuong trinh mang 4 cyc viét theo thong s6 Hybrid :
vy =hyi; + hppvy
iy = hyi) + hayvy
Thay cac thong s6 mang 2 cira bang céc thong sb h ciia transistor :
vy = hii; + hyv,
ig = hfi] + h(}Vg

Trong d6 cac thong sé h ciia transistor dugc dinh nghia nhu sau :

v s , \ z
h,=—  :trd khang vao ngan mach
Il v, =0
Vv ~ . aep , . 5
h, =4 :d0 lgi dién ap ngugc khi hd mach
Vz i =0
Il ~ . N A <
h, =+ . d0 lgi dong thuin ngin mach
II vy =0
i 2 % ~ ,
h,=-*| :tOng dan ngd ra ho mach
Vi
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Ung dung vé6i cach mic khac nhau (EC, BC, CC) ma chir tht 2 duge chi dinh. Vi dy :
hoe; hie: tee

2. Céic khai niém co'béin ciia mach khuéch dai mt ting

2.1 Diém lam viéc tinh va dwong tai mot chiéu

Xét mot ting khuéch dai dung BIT mac EC nhu hinh 3.3.

Hinh 3.3: Ting khuéch dai don gian ding BIT médc EC

Pé BIT c6 kha ning khuéch dai tin hiéu, chuyén tiép J; phan cuc thuin con chuyén
tiép Jc phan cuc nghich. O mach nay, nguém E; cung dién tré Rg tao ra dién ap mot chiéu
Jam cho chuyén tiép Ji phan cuc thudn & mot mirc nhat dinh, nghia 13 lam cho dong Iy va
dién 4p Vgg trong mach vao cé nhitng gia tri Igg, Verg nao do. Trén dic tuyén vao cua
BJT, cip gi tri Iyg va Vpgg 12 toa d6 diém Q, goi 1a diém 1am viée finh ngd vao cia BIT.
Nguén E> cung dién tré Rc tao ra dién ap mot chiéu lam phén cuc nghich chuyén tiép Ic,
khién cho dong I va dién ap Vg ¢ ngd ra c6 nhitng gia tri xac dinh: Icq va Vegg. Céap gia
tri Ieg v Vg € xde dinh nén mot diém Q, goi 1a diém 1am viée tinh ngd ra.

Nhu vay véi mot BJT da cho, nguén E;, E; cung cac dién tré phan cuc Rp, R s€
quyét dinh gia tri tirc thoi cua dong dién va dién ap trén BJT, néi cach khac ching s& quyét

dinh diém lam viéc tinh ctia mach.
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' du
\ e
ECR Vee =Vceg Ez I
Ry E Rc )
(1) Q> Is = lpo
I fp------ Q log === =25
| ' Igs
: (1) -
Q3
" 2 o
0 VBEQ E|\ B 0 VCEQ E! N
Hinh 3 4: Dic tuyén vao va duong tai mach vao Hinh 3.5: Dic tuyén ra va duomg tai mach ra

Dong T va ap Vi lién hé v&i nhau theo dic tuyén tinh ctia BJT (dudng s6 1 — hinh

3.4). Mat khac theo dinh luat Kirchoff 11:

E1=IBRB+VB

V E
o> [, =— 2B J 5L
RB RB

Giao diém cua 2 do thi néi trén xac dinh diém lam viéc tinh Q cua duong tai mach

vao.

Tuwong tu, trong mach ra, dong I va ap V¢ ¢6 quan hé voi nhau theo dac tuyén ra

ctia BJT (dudong s6 1 —hinh 3.5 tng véi dong Iy = Igg). Theo dinh luét Kirchoff 11:

E; =IcR¢ + Vg
| E,

s lp=——V, +—2=
C RC CE RC

Giao diém cua 2 do thi trén xac dinh diém lam viéc tinh Q ctia duong tai mach ra.

Nhu viy diém Q trén dac tuyén vio va ra 1a mot va 13 duy nhit. Vi ting khuéch dai
dang xét, cac cap gia tri (Ig, Vgg) hodc (I¢c va V¢g) thoa man dinh luat Kirchoff II trong
mach vao hoic ra s& xac dinh nén dudng tai mét chidu ciia mach vao hodc ra. Giao diém
ciia duong tai mot chiéu voi dic tuyén tinh twong tmg ctia BIT chinh 1a diém 1am viéc tinh

ma toa d§ cua nd la gia tri dong va ap tuc thoi trong mach.
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P dbc cna duong tai AB la rgy = —RL; cua duong tai MN 1a rgf = —Rl. Nhu vay,

B C
mot cach téng quat, do doc cta duong tai mot chidu co gia tri tuyét dbi bing nghich dao

cua dién trd tuong ung.

2.2 Trang thdi ddng — Dé thi théi gian

Trang thai lam viéc ctia BJT hodc FET khi co tin hi€u xoay chiéu dua dén ngod vao
(do d6 xudt hién dién dp xoay chiéu hoic dong dién xoay chiéu & ngd ra) goi 1 trang thai
dong. Luc nay tin hiéu xoay chiéu V, xép chdng 1én dién 4p phan cuc von ¢ & trang thai
tinh. Trén hinh 3.6 va 3.7 minh hoa d thi thoi gian ciia cac dong & trang thai tinh va cac

dong tuong tng ¢ trang thai dong khi V; hinh sin.

F 3 \‘ys & \,"s
Trang thai tinh Trang thii déng
\“S = 0 t /-—\
0 ] 0 SN— i
A iB A J.B
Lo oo ffm St IS
0 ] 0 i
;; iC = B1C+ICEO Y i'C
ICQ ICQ B R D SR S
t t
0 ¥ 0 i
Hinh 3.6: Cédc dong dién ¢ trang thdi tinh Hinh 3.7: Cac dong dién & trang thai dong

Ta thay dong dién tirc thoi ¢ trang thai dong 1a téng dai sé cua 2 thanh phin: thanh

phan mot chiéu (ing voi trang thai tinh) va thanh phan xoay chiéu do tin hiéu V, gy ra.
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] () . (b) 2 Nt

T / (c)
Hinh 3 8: Cdc thanh phin cia dong dién tirc thai

2.3 Dwong tii xoay chiéu

Duong tai MN ¢ hinh 3.5 1a tip hop tat cd céc vi tri ¢ thé ¢6 cua diém 1am viéc tinh,
Noi cach khac mdi diém trén duong tai MN xac dinh mot cip gia tri tuong ing ciia dong

Icva dién ap V.

Poi véi trang thai dong, khi co nguén tin hiéu xoay chiéu Vs tac dong, mdi cap gia tri
tuong tmg ciia dong vao ap tirc thoi ic(t), vep(t) trén ngd ra s& xac dinh nén trén dic tuyén
ra mot diém lam viéc dong. Khi bién dd V, thay déi, diém lam viéc dong bay xé dich trén
mét quy dao nao d6 duoc goi 1a duong tai xoay chiéu.

Ve~

Dién tr¢ tai doi vdi tin hiéu xoay chiéu cua mach ra: R_= L Vay do doc cta
C~

-\ o+ ‘A 1 ] ’ \ ’ [ -\ 5« A \
duong tai xoay chiéu la: g = —R—; trong do6 & 1a gdc gitra duong tai xoay chiéu va truc

hoanh.

Miit khée, c6 thé coi trang thai tinh nhu 1a mét truong hop riéng (tng voi bién do Vi
= 0) cua trang thai dong. Khi bién do V, thay doi, diém lam viéc dong di dong trén duong
tai xoay chiéu. Khi bién do V, = 0, diém lam viéc dong tr& vé trung v6i diém lam tinh.
Diéu nay chimg to diém 1am viéc tinh cling chi 1a mét diém 1am viée dic biét cia duong
tai xoay chidu. Nhu vy ca duong tai mét chiéu 1an xoay chiéu déu chira diém lam viéc

tinh, hay n6i cach khac, diém lam viéc tinh Q 14 giao diém cta 2 dudng tai nay.
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2.4 Cic ché dp lam viéc ciia pkfin tir khuéch dai

Tuy theo vi tri diém lam viéc tinh trén dudng tai xoay chidu, nguoi ta phin biét cac
ché do 1am viéc sau day:
2.4.1Ché dp A
Khi chon dién ap phan cuc sao cho diém lam viéc tinh Q nam & khoang gitra doan
MN trén dudng tai xoay chiéu (trong do M va N la giao diém cta duong tai xoay chiéu véi
dic tuyén ra ung voi1 dong cuc dai Iy, va dong cuc tiéu Tgmi) thi ta noi phf‘?m tir khuéch

dai lam viéc & ché do A.

\h C iB:[Hm:n
] M
Cmax [ = .
i | , ip=Ipg
' Qa
-] E0 BTG
CQ i
I I
lCul I : . l
S Ip= i
l(“]'\in S _: N B=1Bmin & "
3 : [\D (.'.
]
0 : Veeg I
: ]
I

Hinh 3.9: Diém lam viéc & ché d6 A
bic diém coa ché do A:
- Khuéch dai trung thuc, it méo phi tuyén.

- Dong tinh va 4p tinh luén khac 0, nghia 13 ngay ¢ trong trang théi tinh, ting khéuch
dai da tiéu hao mot nang luong dang ké. Bién do dong va ap xoay chiéu 1dy ra (Icms Vcem)
t6i da chi bang dong va ap tinh. Vi vay ché d6 A c¢6 hiéu sudt thp, thong thudng hidu sudt

t6i da ctia 1op A 1a 25%.

- Ché do A thuong ding trong céc tang khuéch dai tin hiéu nho.
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2.4.2 Ché dp B

Néu chon dién ap phan cuc sao cho vi tri diém tinh Q trung voi diém D hodc diém N

thi phén tir khuéch dai lam viéc & ché do B 1y tuong. Dac diém cia ché d6 nay nhu sau:

- Khi dong dién vao (hoac dién 4p vao) 1a hinh sin, thi dong dién ra va dién ap ra chi

con nira (hodc gia nura) hinh sin, no6i cach khac: méo phi tuyén tram trong.

- O trang thai tinh, dong Icq = 0, do d6 ning lugng tiéu thu boi ting khuéch dai rat
nho. Chi & trang thai dong, dong dién trung binh I méi ting dan theo bién do tin hidu vao.
Do d6 ning luong tiéu thu ciing ti 1& v4i bién do xoay chiéu tin hidu xoay chiéu lay ra.
Nhu vy ché d6 B ¢6 hiéu sudt cao (khoang 78.5%).

- Ché d6 thuong dung trong cac ting khuéch dai cong sudt (cac ting cudi cua thiét b
khuéch dai). D& khic phuc méo phi tuyén, né doi hoi mach phai ¢6 2 vé dbi xtmg, thay

phién nhau lam viéc trong 2 nura chu ky.

—
'Y
—

Je IB\‘ELIJ’.
M
1
1
1
1
1
i 1
Emin
PO (. U W SN e N N Qe
0 1 % | D
| Ve
1
1

()

I
i
l

(e

I

t

Hinh 3.10: Diém 1am viéc & ché d6 B

Trén thyuc té, nguoi ta con dung ché dd AB (trung gian giira ché d6 A va ché do B):
diém Q chon & phia trén diém N va gan diém nay. Luc d6 phat huy duoc wu diém cua mdi

ché dd, giam b6t méo phi tuyén nhung hiéu suit kém hon ché d6 B.
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2.4.3 Ché dp D

Ché d6 nay con duoc goi 1a ché dd khoa hay ché d6 dong ma. Ngoai ché do khuéch
dai, BJT hodc FET con c6 thé lam viéc nhu mot cai dong ngit dién (ché do khod). Luc
nay, tuy theo xung dong dién vao (hoic dién ap vao) ma BJT lam viéc & 1 trong 2 ché do
dbi 1ap: trang thai khoa (trang thai tit) khi Q nim & phia dudi diém N, trang thai din bao
hoa (trang thai m&) khi Q nim phia trén diém M, gan diém C. Day la ché do BJT lam viéc

voi tin hiéu xung.

3. Cac mach phén cuc cho BJT
3.1 Dang nguon I chiéu Vg

Hinh 3.11: Mach phén cuc ding ngudn 1 chiéu
Binh luat Kirchoff II cho vong cé chira Vgg:
-Veg + Rplg + Vg + Relgg =0

Mf‘i ICQ =~ IEQa ICQ = ﬂIBQ

Ve =V
:]CQ — BB RBE
R, +—=2

s

Dinh luét Kirchoff II cho vong tir Ve dén mass:
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-Vee + Releg + Vegg T Releg =0

1 1
V(,‘EQ + V(‘('
R-+R, R-+R,

=> ICQ = _—

Pay chinh 13 phuong trinh duong tai 1 chiéu (DCLL). Dé Ic 6n dinh, phai chon R

>> RB/ﬂ . Thuong chon R, = 1]—0(,6’+ DR, dé Ieg 6n dinh.

3.2 Dang dién tro Rg

Hinh 3.12: Mach phan cug ding dién tro

Dinh luat Kirchoff 11 tir Ve -=> Ry -> mass:

-Vee + RB]ﬂ + Vg + Releg =0
B

i ICQ _ Vcc - VBE
R.+R,/ B
Dinh luat Kirchoff I tir Ve -> R -> mass:
-Vee + Releg + Vegg + Releg =0

=> Ve = Vee — (Re + Re)leg

1 1

+
CEQ
+R, R-+R,

= ]CQ == cc

R

C

Pay la phuong trinh dudng tai 1 chiéu (DCLL) ciia mach.
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3.3 Dang dién tro phin ap

Vee Vee

@@ = ® =
Hinh 3.13: (a) Mach phan cyuc dung dién tré phan ap
(b) Mach Thevenil tirong tmg
Theo dinh ly Thevenil:

Ryy = Ry = R //R, = SR
BB T 1 2 R1+R2

RZ
R +R,

Vg = Vr=Up = Vee

Theo cach tinh toan twong tu nhu mach phén cuc dung dién ap Vg, ta co:

I VBB _VBE
co R
R+ %
b
1 1
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3.4 Phan cuwe nhé hoi tiép tir Collector

+Vee

I 5t
Hinh 3.14- Mach héi tiép ding kidu hi tiép tir Collector

O mach nay, dién tr¢ Ry dan dién ap tir ngd ra (cue collector) va dua nguoc vé ngd

vao (cuc base):
Ve = Ve — g Rg=Vee—(Ic +1g) Re— Tz Rp

Vi vay khi nhiét 46 lam dong ra I ting 1én thi anh huong d6 sé tac dong nguoc vé
ngd vao, lam Vgg gidm va lam I¢, nghia la bu tru lai su bién dong diém 1am viéc do nhiét

do.
DBinh luat Kirchoff IT cho vong tir V¢ -> R¢ -> Ry -> mass:

-Vee + Re (Ie + 1Ig) + Rglg + Vg =0

=>-Vee + Ie(Re + JI;;JF;B):O
=] = VCC _VBE
¢ R, +R,
R, +———
B

Vee = Vee - [ERc

HOE.C VCE = IBRB + VBE »"JIB R—B
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4. Cac mach phén cuc cho JFET
4.1 Phén cwe cho JFET kiéu tw cd'p

I
wlf 1 G

Hinh 3.15: Mach phgn cye cho JFET kiéu ty cap

Cac JFET thuong dugc ty phan cuc nho dién tro R, mic giira nguf‘m va dit. Dong
mang 1D s¢ ha trén dién tr¢ d6 mot dién ap Vgy = Ip.Rg. Chinh dién 4p nay phén cuyc
nghich cho chuyén tiép P — N giira cue cira va kénh dan, bai vi dong qua RG xép xi bang 0
nén diém G gin nhu ding thé voi dat.

Vas =-Ip Rg
Vps = Ep — In(Rp+ Rs)
Ta c6 thé xdc dinh diém 1am viéc tinh Q bing dd thi. Gia st dic tuyén truyén dat Ip = f{Vgs)

ctia JFET duoe mé phong bang biéu thirc:

V 2
Ip=1 -
D DSS[ Vp]

=>1Ip= 7LVGS

S
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4 ID F ID
Vas=0
Ipss Ep \\M
RD+RS
Q Vies=Vasg
IDQ IDQ ——————
|
|
: Vas=Vp
Vs i Ve
> N >
0 0 Vosa H

Hinh 3.16: Diém Q trén 2 46 thj
Giao diém Q ctia d6 thi néi trén x4c dinh cdp gid tri cdn tim: Vsq va Ing.
O ngd ra, gia sir da c6 ho dic tuyén mang ctia JEET nhu hinh 3.16. Mt khac:

1 E
R,+R,

P
R, +Rg

b=
Puong tai 1 chiéu nay thé hién biang dudong MN. Giao diém ciia duong nay voi dic
tuyén tinh tmg v&1 Vs = Vgso s€ xac dinh tri b dong va ap tinh trong mach ra.

Ngudi ta cling c6 thé xac dinh diém tinh Q theo phuong phap giai tich, khi da biét cac
tham Sé Vp, IDSS, RD, RS cee

Qua 1 sb phép bién d6i ta duoc:

R, Y Ryl
(V_:J Tpss .'2)_(2- S‘V:‘SS +1Jln g =0

Pay 14 phuong trinh bac 2 ddi voi In. Nghiém cia n6 chinh 1a Ing. Tir do xé4c dinh

dlI'(_}’C VGSQ va VDSQ-
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4.2 Phéin cuc cho JFET kiéu phén dp

i +Ip
+Ep
IDSS
Ing
B Ve
4 B * Ve Vasol 0 Ve
Hinh 3.17: Mach phén cyc cho JFET kiéu phén dp Hinh 3.18: Xdc dinh diém tinh bang 46 thj

2 dién tré Rg; va Rgs tao nén b phén ap. Do Ig = 0 nén:

RG2

b =~ =const
RG] + RG2

Vou =E

Mét khac: VSM = ]D- Rs.
Vi vay dién ap phén cuc ¢ ngod vao xac dinh boi: Vgs = Vou — Ip Rg
Va o ngd ra: Vps =Ep —Ip (Rp + Rg)

Dong mang I xac dinh nhu sau:

Quan hé nay (thé hién bing duong thing AB) cit truc hoanh tai hoanh d0 Vg, cit
. 4 Vciw . L2 . \ \ re ae £ A
truc tung tai tung do ). Giao diém cua duong nay vai dac tuyén truyen dat I, =

Ry

f(Vgs) 1a diém tinh Q.
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