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6.3.4. Mach dao dOng Colpitto

Dao ddng Colpitto con goi 1a dao dOng ba di€m dién dung. Mmach hoi ti€p duong dudc tao bdi
hai tu di€n n0i ti€p trong khung cdng hudng hinh thanh hai di€n 4p ddo pha nhau trén hai tu dién .
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Hinh 6.3.5 1a dang mach dao dOng Colpitts mac E chung. Mach cOng hudng gbm L, C1 ,C2 mac
3 ngd ra (cUc collector). Theo su phan bO dién thé trén culn , di€n 4p trén cuOn C2 (ciing chin 1a
dién 4p hoi ti€p vé cuc B thong qua tu CB ) ngugc pha v&i dién 4p tu trén C1 (ciing 12 dién 4p ra
V0).Tang khué€ch dai E.C vOn c6 Vo ngudc pha vGi Vi, vi vay h0i ti€p & diy 14 hoi ti€p duong.
Culn RFC tai cuc C 1a cudn can cao tan (radio ruquency choke), c6 di€n cdm rat 16n trong viing
tan sO dao dOng. Vi vay, vé mac AC, xen nhU cudn RFC hé mach .

Hinh 6.3.6a 1a mach tudng dudng cla hinh 6.3.5. va hinh 6.3.6b 1a phan mach tuong duong dé

tinh hé s6 hoi ti€p
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Hé s6 khuéch daicUa tan xac dinh bdi :
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Theo hinh 6.3.6a:
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TU hinh 6.3.6, ta tinh dugché s6 hoi ti€p

R,

1 °’LC, j R(C, C, °‘LCC,)
PE thod min di€u kién dao dOng : arg (A, ) =0 phadi c6

Nhuvay A, =



Cl +C2- 2LC1C2=0
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Tuong tU, muGn cho Ay =1phdicé:1- %LCI=-Ri
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6.3.4. Mach tao séng dung tinh thé thach anh
Céc mach dao ddng LC & trén c6 nhuoc di€ém 1a tan sO dao dOng khong On dinh do cic gid tri L va
C bién thién theo nhi€t d0, va phdi cin chinh L hodt C mdi dat tan sO yéu cau.d€ c6 dugc tan s
dao ddng chinh xéc, On dinh khéng phdi can chinh ngudi ta thay thé khung cOng hudng LC bang
tinh thé dp dién, nhu thach anh (quartz)chén han.
Ddc tinh cUa tinh thé dp dién c6 thé tém tac nhu sau (hinh 6.3.7): khi ta 4p 1én bé mat tinh thé
mOt dao dOng dién, tinh thé sé€ rung va tao ra mOt dao dOng c0 hoc hodt néu tic ddng 1én bé mac
tinh th€ moOt 4p luc, trén b€ mdc xudt hién mot sUc dién ddng. Tuy thulc vao kich thudc bé dy
mac cat (do nha san xudt ché tao ), mGi phi€n tinh th€ dp dién c6 mot tan s6 cOng hudng nhat
dinh, tUr d6 sinh ra mOt dao ddng dién, cOng hudng mOt tan sO tuong Ung. DEu can luu y 1a tinh
th€ dién 4p hoan toan cich dién, chi c6 dao dOng di€n 4p xudt hién trén b€ mdc tinh thé .
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Do ddc tinh hoat ddng nhu mach cOng hudng cla tinh th€ 4p dién, ta c6 th€ mo phdng “mach
dién tuong duontg” cla tinh th€ 4p dién d€ gidi thich nhu hinh 6.3.8.
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Dién dung va dién cdm tuong duong ciia tinh thé€ thach anh, tri s6 phu thudc vao ddc tinh co cla
né ; R: Pac trung cho tGn hao ning 1ugng khi chuyén tU co sang di€n va ngudc 1ai; C,: dién dung
hinh thanh do ban cuc va diy ndi, Chang han, mot tinh th€ thach anh c6 tan s6 cOng hudngd
4MHz, c6 céc tham sO tuong duong tiéu bi€u nhu sau: L = 10mH, R = 100 , C =m0.015pF , CO =
5pF. Do d6 hé s6 phdm chat clla mach cdng hudng thach anh cé gid tri rat 16n:

1 |L
—.|—= 26.000
¢ R\VC

TU hinh 6.3.8b ta tinh duQc tOng trd tuong duong cla mach :
1 ’L
7o L c 1
c, C CC,
Hé thlc (6.3.7) cho thay c6 2 tan sO cOng hudng dGi vGi tinh th€ thach anh :
MOt tan s6 cOng hudng lam cho Zq = 0, g0i 1a tan sO cdng hudng ndi ti€p .

¥ 1
"2 JLC
MOt tan s6 cOng hudng 1am cho Zq = , g0i 1a tan s6 cOng hudng song song :

fro =l =
" 2Jey ¢
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Tan s6 cOng hudng ndi ti€p hoi nhd hon tan s6 cOng hudng song song. Tan sO cOng hudng cla
tinh thé€ thach anh c6 thé dugc di€u chinh doi chiit bang cdch mac thém mOt tu dién vi chinh Cg
n0i ti€p (hinh 6.3.9)

Cach mac trén chi thai d6i dudc tan s6 cOng hudng ndi ti€p (hinh 6.3.9)



Hinh 6.3.10 12 mOt dang mach dao dOng duing tinh th€ 4p dién & tan sO co ban. Piy la dang dao
ddng Colpits, trong d6 cudn day L dugc thay bang thach anh (Xtal). Mach dao ddng & tan s6 cOng
hudéng hoi ti€p cla Xtal ; tAn sO nay tOng trd cla Xtan cuc ti€u, dién 4p hoi ti€p duong dua tir
cuc C vé cuc B dat cuc dai. Con G céc tan sO khdc tOng trd cla Xtal rat 16n, tin hi€u hoi ti€p
duong dua vé bi suy gidm rat nhi€u nén mach khong thé dao dOng & tan s6 dao dOng nay dugc .
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