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CHUONG 5
TRON TAN
5.1 Pinh nghia
5.1.1 Pinh nghia

Tron tan 13 qud trinh tdc dong 1én hai tin hiéu sao cho trén dau ra cia bo tron nhan

dugc tin hiéu tdng hodc hiéu cia hai tin hiéu do.
Goi: f:1atin sd cua tin hiéu ngoai sai
f, : 1 tAn s6 cua tin hiéu can tron vdi £,
f,, : 12 tn s0 trung gian 14y & du ra cta bo tron tan.
5.1.2 Nguyén tic

Khi tin hiéu ngoai sai va tin hiéu hiiu ich dua vao phan i phi tuyén thi dong dién
tong hop dugc khai trién theo chudi Taylo.

i=a, +av+tavi+..av+..
Trongdo: v=v,+ v,
Gidsi: v, =V, cos m,t

Vo = Vi COS Oyt

: a
= i=a,+ta, (V,cos o+ Vg cos ogt) + 72(Vn25 +V2) +

a

+ 72 (V2 cos 20, + (V. cos2myt) + a,V Vi [€os(@, T g )tHCos (@, - @)t

Tin hiéu ra gdm c6 thanh phan mot chiéu, thanh phan co ban : (o, ©,, ©®, * O,
20,,, 20,,. Ngoai ra con c6 cac thanh phan bac cao.

o =|tro,+ moy,|
Khi mn=1=0=w,*o,:bdtrdn tin don gian
ns th g v
m, n> 1 = b tron tin t6 hop.

Thong thudng ta chon bd tron tan don gian.
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5.2 Mach tron tan
5.2.1. Mach tron tin dung Diode
Uu diém : dudc tng dung rong rai  moi tn sd, dic biét & pham vi tn s cao (trén

16Hz). Nhudc diém : 1am suy gidm tin hiéu.

¢ o
Vth _— Vtg
a) _T_%
I

O

o )
b) Ve | —— % y — |Vt
)

o
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¢) Vith -4
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Hinh 5.1. Mach trén tin dung diode
a. Mach tron tin don.  b. Mach tron tin can bing

c. Mach trdn tan vong.
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5.2.1.1. So' d6 tron tan don :

Ons

Hinh 5.2. Dic tuyén clia diode va dang song tin hiéu
Theo dic tuyén ly tudng hoda cta diode ta viét dudc quan hé :

L[SV khiv=>0
0 khiv<0

Trong do : s=—=—=G;

Vi dién 4p ngoai sai 1a ham tuan hoan theo thdi gian, nén hd din 1a mot day

xung vudng goc véi do rong phu thudce vao goc cit 0. Vi diém dinh chon tai géc toa

do0=".
2

Theo chudi Fourier ta tinh dudc bién do hai bAcncia S :

2sin n g

0
S, = EJS cosno_td(® t)=
To nn

T N .? L ’ X 1X A A
Thay 0 = 5 va gia thiet n = 1 ta tinh dugc ho dan trén tan :

Tuong tu dién dan tron tan dudc x4c dinh :

0
Gm = Gio = ljc}ld((,l)nst) :S_e Vél 6 = E thi Gm §
To T 2 2

Chu y : d€ chéng tap 4m ngoai sai, thudng dung so dé tron tAn can bing.



73

5.2.1.2. So' d6 tron tan can bing :

Dién ap tin hiéu dit 1én hai diode nguigc pha.

Dién 4p ngoai sai dit 1én hai diode dong pha.
VD, =V, cos ot
VD, = Vy, (cos ot + )
VD1 = Vigpy = Vi

Dong dién trung tan tao ra di qua cdc diode :
itg, = Itg, cos (w,, - @) t
itg, = + Itg, cos (®,, - ®y) t - = Itg, cos [(®,s - ®y) t - 7]
= Itg, cos [1 - (0, - ®y)] = - Itg, cos [, - ®y] t
= Itg, cos [®, - ®y] t

Trén mach cong huidng ra ta dugc :
itg = itg; - itg, = 2 Itg.cos ot

5.2.1.3. Mach trén tin vong

Gom 2 mach trdn tin cin bing mic ndi tiép. Trén dau ra so do nay chi cd cac
thanh phan tan sé o, + ®, con cdc thanh phan khdc déu bi khii do dé dé& tich dudc
thanh phan tan s6 trung gian mong mudn.

5.2.2. Mach tron tin dung phan tif khuéch dai
5.2.2.1. Mach tron tan ding BJT

NORGE

Hinh 5.3. Mach tron tan dung BJT Hinh 5.4. Mach tron tan dung BJT
Mic BC véi V,, dit vao emito Mic BC véi V,, dit vao bazo
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1 1
1] 1 a
Hinh 5.5. Mach trén tan dung BJT Hinh 5.6. Mach trén tin dung BJT
Mic EC vdi V,, dit vao bazo Mic EC vdi V, dit vao emito
o Dic diém ciia so'dé BC :
- Pham vi tin s6 cao va siéu cao vi tan s gidi han cia nd cao.
- Hé s6 truyén dat ctia b phan trdn tan thap hon so vdi so d6 EC.
e Cidc so dd khdc nhau & cdch ddt dién dp ngoqi sai vao BJT:

Trén co s so do nguyén ly, ngudi ta da thiét ké nhiéu lodio dd thuc té khac
nhau nhu dudi day :

A. Tron tan ding BJT mic theo BC

b
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Hinh 5.7. Mach trén tan dung BJT don
mic BC véi V,, dit vao bazo

A) Mach tron tan dung BJT don mic theo BC vdi dién 4p ngoai sai v, dit vao
bazo

C,,C;:tyliénlac; GC,L,:cong huidng Vy; C, : ndi masse V.

Dién ap u,, ghép 16ng véi bazo dé tranh anh hudng tuong hd gitfa mach tin hiéu
va mach ngoai sai.
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B. Trén tan dung BJT don mic theo EC

R3

‘ Vg
Cr ==Ls % E La

—Cs

Vns - Vee
Hinh 5.8. Mach trén tan dung BJT donméc EC véi V,, dit vao bazo
B) Mach dién tron tan dung BJT don méc EC vdi v, 6 bazo.

Dién dp v,, dudc dit vao bazo qua dién trd nhd R;:10 - 500, dién trd nay cd tac
dung nang cao dién tré mat ghép r, cla BIT, do d6 nang cao dudc do tuyén tinh cla
dic tuyén BIT.

C. Tang tron tan tv dong

3
Ca p— L, § é Vig
C O
¢ E
Vith ng —_— L g %Ll
I Rs

o Lo §
._(_I: [ e ] % L, =—Csg
1 -1 V3
Rz § Rl — 3 C5 |

Hinh 5.9. Mach tron tan tu dong
BIT viia 1am nhiém vu tron tin viia tao dao dong ngoai sai.
V., dudc tao nhd qua trinh héi tiépducng vé E qua L, va L,
V,, dudc dit vao bazd clia BJT qua bién ap vao

C, L, tao thanh khung cong hudng néi tiép ddi véi tan s trung gian. Nho dé Vig
bi ngdn mach & dau vao, trdnh dugc hién tuong tron tan ngudc.
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DE€ tranh anh hudng tuong hd gitia v, va v,

Re C‘f E Qfl%%\ ngudi ta két cdu mach dudi dang so do cau,
| trong do :

Ls R.C, 1a phan t ky sinh clia mach vao BJT.

Khi cdu can bing thi khong con ton tai sy

=

lién hé gida v, va v, trén L; cdm tng sang
L, gay anh hudng dén v,

D. Trén tan diy kéo

¥

Hinh 5.10. Mach tron tin day kéo

a.So do nguyén ly b. Mach tron tan ddy kéo EC
Uu diém ctlia mach tron tAn ddy kéo so véi so do don :
- Méo phi tuyén nhé (hai bac chin bi triét tiéu) - Pho tin hiéu ra hep.
- Lién hé gitfa tin hiéu va mach ngoai sai it. - Kha ning diéu ché giao thoa thap.

Vi nhiing uu diém d6, nén loai mach nay hay dugc dung trong b tron tin mdy
phat. Trong s6 db day kéo (A), do cach méc mach nén dién ap vao T,, T, lan lugt 12 :
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V, =V, +V, A i i =g -1
{1 ns t Dong d]@l’l ra:i. =1, "1,

V, =V —V,
Vi : iy =a,+ta; (Vo + V) + 2 (Vs + V) + ...
lp =80+ ) (Vas = Vi) T 82 (Vo = Vi)’ + ...
= i, =28,V + 48,V T 285 V5 + 63V T

Thay v, = V,..coso,t , Vy, = V,.cosm,t va bién doi ta thiy trong dong dién ra ¢ cac
thanh phan tin s6 :  ©,, 30, ®, +O va 20,, T,
5.2.2.2 Mach trén tan dung Transistor truong FET

Uu diém cta tron tdn dung FET so vdi BIT:

- Quan hé gitia dong ra I, (dong mang) va dién ap vao (V) 1a quan hé bac hai,
nén tin hiéu ra clia mach tron tin giam dugc cdc thanh phan phd va han ché dugc hién
tugng diéu ché giao thoa, giam dudc tap am va ting dudc dai rong cua tin hiéu vao.

A. Trén tan dung FET: Nguyén ly cta viéc tron tin ding FET ciing gidng nhu BJT

Hinh 5.11. Mach tron tan dung FET

B. Tron tin dung FET mic diy kéo

Hinh 5.12. Mach tron tdn dung FET day kéo



