Bai giang Ky thuat Xung Chuwong 4

CHUGNG 4.

MACH XEN, MACH SO SANH

I. KHAI NIEM

Trong hé thdng tuyén tinh, khi mot tin hiéu dang sin tic dong & ngd vao,
ngd ra khong bi bi€n dang. G nhitng hé théng nay, cdc linh kién duge ding
12 nhitng phan t& tuyé&n tinh. P&i véi nhitng phan t khong tuyén tinh (phi
tuy€n ) dic tuyén Volt-Ampere khong 13 dudng thing. Pic tinh khong tuyén
tinh dugc 4p dung trong viéc bi€n ddi dang séng ngd vao. Dang séng niy
rat hitu dung trong nhitng &ng dung k§y thuit xung.

Mot dang mach dugc khdo sat trong chuong nay ma dang séng ra khong
tuyén tinh goi 12 mach xén (clipping). Mach xén ciing dudc xem tuong
dudng nhu mdt mach gidi han, mach chon di€n 4p, hay mach chon bién do.

Mach han ché& bién dd 12 mach ma tin hiéu ddu ra lip lai tin hiéu dau vao
khi dién 4p diu vao chua vudt qua mot gid tri ndo dé goi 1a ngudng clia
mach han ch€, con ngugc lai dién 4p diu ra sé giit nguyén mot gid tri khong
ddi khi dién 4p ddu vao vudt ra ngoai ngudng han ché ctia mach. Gia tri
khong d6i d6 goi 1a mifc han ché.

Mot mach xén dugc dinh nghia nhu modt mach han ché bién do dién 4p bdi
st cit bd nhitng thanh phan khong cin thiét cda dang séng ngd vao. Su cit
bd nay cé thé thuc hién bén trén hoic bén dusi cla tin hiéu ngd vio mot
mifc nao do.

Mach xén 1a mdt mang hai clra, c6 dudng dic tinh 1a nhitng dudng gay 1y
twdng, c6 mdt dudng nghiéng di qua hoic khong di qua gbc toa do, mot hay
hai dudng nim ngang c6 nhiém vu loai bd nhitng thanh phan khong can thiét
cta tin hiéu ngd vao. Ngo ra quan hé vGi ngd vao theo phuong trinh: v, =
f(vy).
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Vé thyc chit mach xén déng vai trd nhu mot chuyén mach dién td
(switching). N&éu nhu khéa mic ndi ti€p vdi tai thi tin hiéu sé di qua khi
khéa déng va bi chin lai khi khéa md, titc 1a déng vai trd clia mot phan ti
phi tuyé&n. P& thyc hién yéu ciu dé, ngudi ta ding cidc phan ti khong tuyén
tinh nhu: Diode, Transistor, Op-amp.... Riéng mach han ch& dung Transistor
va Op-amp, ngoai nhiém vu cit bd nhitng thanh phan khong cin thi€t con
khué&ch dai tin hiéu, nén con goi 1a mach han ché& khuéch dai.

Nhitng yéu ciu ctia mach xén 1a dd sic khi cit, dd 6n dinh cia ngudng. Piéu
nay phu thudc vao nhitng phan ti phi tuy&n dudc st dung.
MACH XEN V61 DIODE LY TUGNG

Theo cdch mic cia Diode, chia mach xén ding Diode thanh hai loai song
song va ndi tiép.

Mach han ché& néi ti€p c6 Diode dudc mic ndi ti€p vdi tai

Mach han ch€ song song c6 Diode dudc ndi song song vdi tai.

Theo chitc ning, mach xén ndi ti€p va song song dudc chia thanh hai loai
xén am, xén duong va mach xén hai phia.

Xén am 12 cit bd thanh phin 4m cda dang séng tin hiéu vao va chi giff lai
thanh phan duong

Xén duong 13 cit bd thanh phan duong ctia dang séng tin hiéu vao va chi
gitt lai phan Am

Xén hai phia 12 cit bé cd thanh phin 4m va thanh phan duong cda tin hiéu
vao mot mic nao do.
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1. Mach xén song song

a. Mach Xén Duong
Mach gdm cdc phan tif nhu dién tré R, ngudn Vpc, Diode.

Gia st tin hiéu vao 13 dang séng sin, c6 bién do max 1a + V. Khdo sdt mot s6
dang mach xén co ban nhu sau :
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Hinh 4.2
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Ngudng xén Vpc =V
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b. Mach Xén Am

Xét tin hi€u ngd vao la dang séng sin c6 bi€én dd max la £V
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Hinh 4.8
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Dang mach 2
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Dang mach 3
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én ndi tiép
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2. Mach x

G day la dang hinh sin c6 bién d6 max la £ V.
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Cédc dang mach c¢d ban dugc trinh bay nhu sau:
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b. Mach Xén Ducong
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Il. MACH XEN V@I DIODE THUC TE

Da6i v6i Diode thuce t€, khi phan cyc thuin thi c6 dang tuong duong nhu sau:
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1.V,
Khi V, so sianh dudgc véi V,, nhat 1a véi Vpc , thi ta phai ké V, vao mach.
Trudng hop nay thudng 1a mach st dung Diode loai Si, c6 v, = 0,6", va
ngudn Vpe bé.
Khi Vpe >> V,, thi ta c6 thé bd qua V,

Ta xét dang mach ma trong d6 V, so sanh dudc v6i Ve
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Hinh 4.26
Pay la dang mach xén song song, c6 V, = 8 sinmt

N&u Vy >V, + Vpe = 2,6 ¥, thi Diode dan, tin hi€u vao dugc truyén dén ngd
ra,licnaytacéd Vg = Vpc+V, =2,6 (V).

N&u v, < V, + Vpc = 2,6( v), thi Diode ngung dan, do d6 V, =V, = 8 sinat.
2. rq

Khi D din thi ton tai dién trd thuin ry (dién trd dong), rq so sanh dugc véi R
(dién trd tai), lic d6 tin hiéu ra s& bi méo khong con sic sdo nita.
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Céic dang méo cé6 thé gip nhu sau

Truong hgp a
v,
MWV V‘,‘,\,/ ,,,,, - Y bi méo dang ,‘/
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Hinh 4.27a
Truong hgp b
AV bi méo dang
Vv AN—4 Vr
R f%
= Vdc
1
Hinh 4.27b
Chitng minh

Xét trudng hdp a, mach twong duong ctia diode D khi D 1a Diode thuc t€.

Phan cuc thuan
A Vi g K
— Dl —

Phan cuyc nghich
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L
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v T >y AV,
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V6i gid st R,, — o hay R,, >> R (di€u nay phl hgp véi thuc t€ nhat 1a khi

diode 1a loai Si)

Khi V, <Vpc +V, , diode phan cuc nghich, D tdt

— V,=V, hay = =1
\%

4

I

Khi V, >Vpe + V,, Dphén cyc thudn = D dan, lic nay
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Vra=VDC+Vy +Vrd (*)
Tacod, Vig=1i.14
v, =(Vpe +V
ma i=— Ve y)zvv. L —(Vpe +7,).
R+r, R+r, R+r,
Phuong trinh (*) = v =vv.r—d—(VDC+Vy)-r—d+(VDc +V,)
Y R+r,
Vd rd
=V =v. +(V,-+V )| 1-
ra VR+Vd (DC 7)[ R+rdj
R
=V, =v,. la +(Vpe + 7).
R+r, R+r,

e Néury<<R (thidurs=5Q, R =1M) thi (R J—)l thi quan hé gitra
+r,
dién 4dp ra va dién 4p vao la:
1 > o s L .
V., :vv'E+VDC+VV ,néu R 16n thi E—)O,do d6 Vg =Vpc+V,

e N&urgcé thé so sdnh v6i R (VD rg=5Q, R=10Q) thi quan hé vao - ra
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Hinh 4.28
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3. Anh Huéng Ciia Pién Dung Lién Cuc Cy

Gifra hai cuc clia Diode ton tai mot dién dung lién cuc. Pién dung nay ciing
lam dang song ra bi méo.

Chiing ta khéo sit sy 4nh hudng cia tu Cq d€n dang séng ngd ra.

Xét dang mach sau
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5 Trudng hgp khong ké
—» qud trinh qud do va dnh
hudng cia C, , Cq.
X
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i 7 hudng cia C, Cq
1
— X
v, bi méo dang
Hinh 4.29
Giai thich hoat djng

Khi V, = 5(v) thi D phin cuc thuan, D din, do d6 tu C4 va C, dudc nap véi
thdi hing napla 1, =1y (Cq+ Cy).

Khi v, = - 5(v) thi D ngung ddn = tu C, x4 qua R v&i thdi hing 1a 1, = RC,,
ma 1, < 1, (Vi R >>1y), thdi gian x4 hét 1au hon so véi thdi gian nap day.

IV. MACH XEN G 2 MUc pOC LAP

Mach nay 1a dang mach ghép hai mach xén song song vdi nhau. P€ thuc
hién mach nay, ta c6 thé dung hai ngudng xén Vg, Vg, va két hop véi hai
Diode, hoic c6 thé dung hai Diode Zener. Nhiém vu ctia mach nay la loai
bd bt cd hai thanh phin trén va duéi clia tin hiéu ngd vao.

Khdo sdt mot s6 dang mach xén & hai mitc ddc 14p cd ban nhu sau:
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1. Dang mach dung diode
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Hinh 4.30

Tin hiéu vao 1a dang sin ¢6 v; = 9 sin ot, va gid thuyét1a V,=0, 13 =0
(Diode 1y tudng)
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Hinh 4.31
2. Dang mach dung diode zener
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Hinh 4.32
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Bai tap

1. V& dic tuyén vao-ra va dang séng ra ciia mach sau

. Vr
+16V AW
R S
1 2 :
/ Vv C
16V \ / =
B |
2. Cho mach sau vé6i V, =18sinwt, V, =0,7V, V, =8V R,
. R . , Vin Vout
V€ dédc tuyén vaora (Vi-Vy,) va dang song Vin, Vou 1,2K
ing véi R,
a).R,=0
b). R, =0.5K Hinh 2
¢). R, =2.2K
3. Cho mach sau vé6i ¥, =10sin ot,V, =07V, vV, =3V ,rp=0. ) R2
Vin M
Vé dic tuyé&n vao-ra va dang séng V,,(t), Vour(t) ing v6i I ¢
a).R, =0 R1§1K
b). R, =220
Hinh 2
4. Cho mach sau véi V,, =10sinw¢, v,=06V, V,=3V Vin R Vout
Vé dic tuy€n vao ra (Vip-Vou) va dang séng Vi,(1),
Vour(t) Gtng v6i
a).rp=0 Hinh 2'

b). rp = 0,5K; R=1K

5. Cho mach sau. V& cdac dang séng dién dp ngd ra V,(t) khi dién ap ngd vao
Vin(t) 12 dién 4p khu vuc, dang sin, tdn s6 50Hz, 220V hiéu dung, biét ciac Diode
ban din va 6n dp déu c6 Vy=0,6V ; V=6V

a).1p =0 10K 10K
b). 1p = 0,5K WA—r1 W
i Vea(t)  Vin(t Vis(t)
Vin(t) DZ\% A(t) ® 5 %\% o7
Hinh 2A ) Hinh'ZB'
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