6.6 Giai tich tin hiéu nhé
6.6.1 Mach tuong duong tin hiéu nho:

Mach tudng duong tin hiéu nhé (tan sé dai gitia):
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= Pién trd gate-source:
aVGS

dig |,
= Hé sb khuéch dai ap ngudgc: h, = 0

— o: H& mach
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= Pd xuyén dan (transconductance):
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m =
Ngs

= gm = 2"kn|DSQ

= Pién trd drain-source:

. (avDSJ
ds — N
Olps 0

Ly thuyét: rgs —
Thuc té€: rgs = 20 — 500 KQ; rgs ~ 1/lpq
» Hé sd khuéch dai:
_ OVpg
Ngs

H= = Omlds
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6.6.2 Mach khuéch dai ap cuc nguén chung (CS):
Mach CS:
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Mach tucong duong tin hiéu nho:
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(b)
Trd khang vao nhin tl nguén: Z; = R; + (R // Ry)
Trd khang ra nhin tu tai: Z, = Rq // rgs

Hé s6 khudch dai ap: A, =L =g (R, //Z,)—2

Vi Z,+T,
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Vidu: Xac dinh A,, Z;, Z, cia mach Kb dung MOSFET sau:

Vgs — Vs Vis

TaiD:i= =0V +
' R,  om'e ' R,
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Y, 1 1
VGivee=Vvi= A =-% - _(g. -1/R +
gs i Av Vi (gm f)(rdS //RL Rf
. . R
z= i i - ' —77KQ
b (vi—Vvg) /Ry 1A,
Zo= 25| R, /Ity = 13 KO
Io Vi=0

6.6.3 Mach theo ngudn (Source follower — CD):
Mach CD:

DCLL: Vpp = Vps + ips (Rs1 + Rs2)
Dlén ép phén Cuc: VGSQ = - IDSQ Rs1

Théng thudng, dé Q nam gitia DCLL: vps = (Vpp / 2) >> Vesqa = Rs1 << Re2
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Mach tudng dudng tin hiéu nhé: (Gia st bd qua R; rat I16n)

TVDIJ .
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! 43‘
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”.- R, =R51+R32% =
) 5 o=
_7L —
2 , ~ s s \
» Trd khang ngd ra (nhin tu R): Z, =—=
IO Vi=0
NgO ra: vs = uVgs + lofgs
Dovi=0 — vg =- Vs
= Vs = - WV + lofas
r 1 .2 2
=Z,= 2~ = (Gidslu>>1)
p+l o gp
A Lt £ b2 A . : v
= PO Igi ap hd mach (khéng co Rs): A, - —_S
sV

g
NgO ra: v = nvgs = p (Vg — Vs)

:>A\',=Lz1 (Gid st pu>> 1)
u+1
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v
= Tré khang ngd vao: Z, =

P& xac dinh Z;, st dung ngudn tuong dudng Thevenin ngd ra:

Zy~-L
G & S
0 NN o
+ +
+ +
O FuowO g
— | / —
: _ -
Z~(1+u)R, =
LoaZVlVal AR _ i GiR,
Vi Vg Ugn+Ry p+l 1+9,R
P . R R
VGi gid sl Ry >> Rt iRy = vg— Vg mvg - —2—v = vg- —2 Ay
Rso + Rg i Rg2 + Ry ’
Vg Ry P
— 7 =9 ~ (1 + 1)R; (Gia sli Re >> Rq1)
Ii 1— H x RSZ

u+1 Ry +Rg
= Nhan xét: Giong nhu mach Emitter Follower (BJT): Z; I16n; Z, nhd; A, ~ 1
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6.6.4 Phan anh tré khang:
= Xét mach sau:

Vop

?

o

Uy

Vet
U/
»

Mach tuong duong tin hiéu nhé:
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. M gs +V3 =V;
f— IdS=
R, + g + Ry

i, = MMtV =Wy ch tuong duong khi phan anh véo cuc D:

(L+DR, + 1y + Ry
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Fds D
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_ M I(p+1)+vs l(u+1) -V,
R + 1y I+ + Ry (e +1)

MUy

(a)

— Mach tuong duadng khi phan anh vao cuc S:

Viét lai:

ds

Ry/(u+ 1) PR

AN—— AN ol -0+
%Rs
+

Uy2

(b)
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= Cac budc thuc hién phan anh tré khang:
1) Tuong dudng doan DS cla FET bang dién trG rgs nGi ti€p ngudn ap (uv4) [cuc
duong & S]. Xem doan mach nay gén lién véi phan mach cuc D
2) Phan anh vao D:
Gilt nguyén phan mach cuc D va doan tuong duong DS
Phan mach cuc S x (n+ 1)
3) Phan anh vao S:
Gili nguyén phan mach cuc S
Phan mach cuc D va doan tuong ducong DS : (n + 1)
= Vidu: Phan tich lai mach CD bang cach phan anh tré khang vao phan mach cuc S
Mach tuong duadng:
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6.6.5 Mach tach pha (phase-splitting circuit):

Vv Vv R
Tin hiéu nhd: ige = ——2="2 = v, =——2v,
Ry R ° Ry °
Néu R = Ry = Vop = - Voq : Mach tach pha
P& xac dinh A1, Ava, Zo1, Zoo: SU dung pp phan anh trd khang véi v, = v3 = 0

Vv LR
— Av]_ _ ol — _ d
Vi (u+DR, +rg +Ry
AVZ :V02 — _ :URS
Zoy =Ry rgs + (1 +1R,]
r R
Z,, =R N[—E+ ¢
u+l u+l
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6.6.6 Mach khuéch dai cuc céng chung (CG):

Mach CG:
r.
i S D
i E
O 1
G _

= Tré khang ngd vao:
Phan anh vao mach cuc S:

2
+ 10
1
e R
(h)
. +R
u+1

= Trd khang ngo ra:
Phan anh vao mach cuc D:
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(c)

= Zo=rgs+ (L+ N
Hé s6 khuéch dai:
Vg (1 + DRy
Vi B Ry + rgs + (& + 1

A, =

\'
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6.7 M& rong
6.7.1 FET kénh p:
= p-channel JFET
Cau tao:

Gate &
o
L]
o— p channel ———©
Source § Drain D
n !
]

Dac tuyén VA:

pl =

Chuadng 6



= p-channel MOSFET
C4u tao:

. — r
|
§
N N oD
R
A
Aty

) [
;) - _f_____.t. If.’
p channel

a

Substrate

———

(a)
Dac tuyén VA:
isp, mA
F
U.SG =6V
5
4
3 Vs = Vn; =2V

= vsp, V

(b)
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Nhan xét: p-channel FET (isp, Vsp, Vsg) tudng ty n-channel FET (ips, Vps, Vas)

6.7.2 Depletion-mode MOSFET:
= So sanh:
Khivgs = 0: Enhancement-mode: Khédng c6 kénh dan gitta D va S
Depletion-mode: C6 kénh dan gitaD va S

= Enhancement-mode: V1y > 0: Dién ap ngudng hinh thanh kénh dan.

Depletion-mode: Vy < 0: Dién ap ngudng tat kénh dan.

= Pac tuyén:

ips ips ips

|
|
|
I
I
|
|
|
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0
Vs Vrp g Ves 2 ¥

T Vos,on Vs
(a) (b) (c)

Transfer characteristics: (a) JFET; (b) depletion-mode n-channel MOSFET;
(¢) enhancement-mode n-channel MOSFET.
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