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Giao trinh ky thuat mach dién tr | dugc bién soan trén co sd chuong trinh
giang day theo tin chi ctia Téng cuc Day nghé.

NGi dung cudn séch dutge chudn hoa bac gom 18 bai hoc va phan Phu lyc 1a
bai hudng dan thuc hanh dién hinh, vai théi lugng 60 tist ly thuyét va 120 gid thuc
hanh tich hgp. _

M3i bai hoc déu dugc trinh bay chon loc véi nhing van dé co ban nhat,
théng dung nhat dé dua vao giao trinh gip hoc vién co diéu kién tét nhat tiép thu
kién thifc co s& cla ky thuat dién tir va nhiing ing dung. Mai bai hoc déu cb cau
héi 6n tap cling ¢, bai tap ap dung va thang qua bai hoc thuc hanh giup hoc vién
c6 thé 13p rap, do ludng, can chinh cac thong s6 k§ thuat mach dién ¢4 hoc.

Sach dung cho sinh vién Cao déng nghé va Trung cép nghé nganh ky thuat
dién t&, tu dong hoa, tr dong didu khién, hé théng dién...

Méc du da c6 nhimg cd géng, trong qua trinh bién soan, nhung van khéng
tranh khoi nhitng thiu sét. Ching t6i rat mong nhan duoc nhiing y ki€n gép y cia
doc gid dé hoan thién hon trong Ian tai ban sau, moi y kién dong gép xin gui vé:

Cong ty ¢d phén Sach Dai hoc — Day nghé. Nha xuat ban Giao duc Viét Nam,
25 Han Thuyén - Ha Néi, dién thoai (04) 38264974,
Xin chan thanh cam on!

CAC TAC GIA



Bail

MACH CHiNH LUU

Mach chinh Juu ¢6 nhiém vu cung cap cdc dién dp va dong dién mot
chiéu ¢6 gid tri nhat dinh cho tai (12 cdc mach ngoai khic). Nh¢ hién tuong
chinh luu. trén tai xudt hién dién 4p (dong dién) con lin thanh phan gon
song khong.mong mudn, cdn phii dung mach loc dé ¢6 thanh phan mot
chiéu & 16i ra.

Ta lan lugt nghién ciu ¢de mach chinh luu thong dung nhur;

- Chinh luu ban ky;

- Chinh luu toin ky: _

- Mach chinh luu toan ky hinh cdu:

- Mach chinh luue nhan déi va nhan n lin gia tri dién dp vao.
1.1. MACH CHINH LUU BAN KY

1.1.1. Mach dién va tac dung cia linh kién

Mach chinh luu nita chu ky chi sit dung mot dist (diode) dé chinh
huu, didt chinh hru €6 1hé duge méc n6i Giép véi cudn day thit cdp bién dp
hodic mac song song véi bicn dp. & day 1a chi xét mach chinh luu dung dist
mac ndi 1iép vi trong thue 1€ mach chinh luu dung didt mac song song it
khi dugce sir dung, chi thudng sir dung trong chinh luu boi 4p, mach ndy s&
duoc trinh bay & phan sau. .t
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c)
Hinh 1.1. Mach chinh tuu nita chu ky

Mach dién chinh tuu ban ky nhu hinh [ .1a.



Mach dién bao gom:

~ Bién dp ¢d nhicm vu bién déi dién dp xoay chiéu diu vio (U)) thinh
di¢cn dp ra (U,) theo yéu cau trén tai ticu thu.

- biot chinh fua D.

- bi¢n trd tai (thiét bi ticu thu dién) R,

So do dang séng duge triinh bay wrén hinh 1.1b: dang dién 4p ra cda
bién dp chinh la dién dp vio cia bd chinh luu (U,).

Di¢n dp ra cha bd chinh luu: U, trén hinh 1.1c.

1.1.2. Nguyén ly hoat dong cla mach dién

Khi cap dién dp xoay chiéu U, vao hai dau cuon L, thi & hai ddu cudn
L, xudt hién mot dién dp cam dng xoay chié¢u U, (hinh 1.1b).

- NEu & nua chu ky dau dién the tai A 1a (+), didt D duge phin cyc thudn
nén ¢6 dong dién qua tai (di tr A qua R, t61 B). O nita chu k¥ 1ép theo,
dién thé wai A ta (-), didt D by phan cue nguoge khong cho dong dién di qua.

Nhu vay dong dién chi di qua tai theo mét chiéu nhit dinh, (di tir (+)
R, d¢n (-) R, & cidc nia chu ky dau cua U,).

1.1.3. Ung dung ctia mach dién

Mach chinh luu ban k¥ 13 loai mach don gidn, dé dang lap rdp va st chia.
Gid thanh thip, nhung mach it dugc str dung vi dé gon séng & dau ra 16n.

1.2. MACH CHINH LUU TOAN KY DUNG 2 DIOT

1.2.1. Mach dién va tac dung cua linh kién

So dé mach chinh luu todn k¥ biéu dién trén hinh 1.2a.

A D,
4
U, Uk,
R
U1 L1 L21 ! Um
= _L "N :
F¥s N
U, D?l
»
B I

a) .
Hinh 1.2. Mach chinh luu toan ky diing 2 diét



Tac dung linh Kién
— Bién &p doi xdng: véu cdu dién 4p & ddu ra chia bign ap dang déi xdng
L, =L,
Uy =-U,
- Diot chinh luvu: D, D,
- bién ud tai: R,
So d6 dang séng tin hiéu tai cita ra nhu hinh 1.2b.
Dac diém clia mach chinh luu toan ky (mach chinh luu hai nita chu ky)
la trong ca hai nira chu k¥ coa dién dp xoay chiédu déu cé dong dicn gua tai.
So d6 mach chinh luu t10an k¥ st dung 2 di6t chinh 12 2 so dé chinh
luwu mot nira chu k¥ méc song song ¢6 tai R, chung.

Sa d6 nguyén 1y mach dién hinh 1.2a. Trén so d8 ta thay bi€n 4p phai
c6 diém giita n3i mat.

1.2.2. Nguyén ly lam viéc ctia mach chinh luu

Trong bin ky duong gia thi¢t dist D, thong, dong dién di qua D, —
qua R, diot D, 1at.

Trong bdn ky am ti€p theo di6t D, thong, dong dién di qua D, — qua
R,, diét D, tat.

Dién dp ra trén tai R c6 dang nhu trén hinh 1.2b.
1.2.3. Cac tham s& cGa mach
bién dp ra mét chidu: U, =0,9,2U,

Dong dién qua didt: I =~2l—1

1
Dién 4p ngugce dat trén méi diot: U, =30,

H¢ s6 gon s6ng nhé bang 1/2 mach chinh luu ban ky.

1.2.4. Ung dung cha mach dién

Do nhiing dac diém trén, mach chinh luu toan k¥ dugc ding phd hién
hon mach chinh Iwu ban ky. Tuy nhién, mach cé han ché¢ 1a bién dp phai c6
hat cuén thir cip bing nhau va trdi pha nhau (d6i xing) va diém giita ndi
mit nen két cdu clia bién dp phiic tap hon.



1.3, MACH CHINH LUU TOAN KY HINH CAU
1.3.1. So d6 mach dién

So d6 mach chinh {uu 104n k¥ hinh cdu biéu dién trén hink 1.3a.

A

B
a)
»
Y,
/\ t
UH: &

R

b)
Hinh 1.3. S8 d& mach chinh liru toan ky hinh ciu

S do dang song tin hicu cira ra: Pién dp ra trén tai ¢6 dang hinh 1.3b.

1.3.2. Nguyén ly hoat dong clia mach dién

Sa d6 nguyén 1y cua mach, hinh 1.3a,

Dic diém ctia mach chinh luu todn k¥ hinh cau (mach chinh luu ciuw)
1a chinh hru ca toan ky dién dp dau ra coa cudn thi cdp, va dicn dp nguge
dat 1én diot trong truong hop nay chi bing mdt na dién dp nguoe dat lén
mai didt trong so do mach chinh luu toin ky str dung hai diét.

Nguyén 1y lam vi¢e ctta mach nhu s

Trong bdn k¥ duong (gia thi¢t A" — B): DD, thong; D.D, tit. Dong
di¢n chay trong mach theo chiéu:

A'5D >R -»D,>B



Trong ban ky am A — B*: DD, 1it; D,D, thong. Dong dién chay
trong mach theo chiéu sau:

B" 5D, >R >, >A"
1.3.3. Pac diém

So vér mach chinh luu 10in ky. mach chinh ki cau ¢é nhitng dic di¢m;:
~ Dign dp méu chicu U, glong nhau;
Dong di¢n qua didt 1, gidng nhau:

- Ditn dp nguge dat trén trng dist giam mot nira: U,.=3U./2;

- ¢ 56 gon séng giong nhau:
- Trong mach chinh leu toan k¥ ¢hi ¢6 tén hao trén mot diét, nhung

mach chinh lue cdu, t6n hao 1rén hai dist. Vi vdy. ¢ nhitng mach yéu ciu
chinh [uu ra dicn dp cuo npudi t thutng dang mach chinh luu caiu.

1.4. MACH CHINH LUU TOAN KY DIEN AP BOI XUNG
1.4.1. Mach dién va tac dung cua linh kién

Ngay nay nhiéu thi¢t bi dién td doi hoi ngudn cung cip doi Xung "+

va " -7 50 véi diem mat (mass) chiung.

So dé mach dicén 1a hinh 1.4,
‘ ‘ Uas
l Uzo
-uU,
Cox ig
Hinh 1.4 I

Ve cau tao, day 13 hai mach chinh lru todn ky (hinh 1.2) ¢6 chung
bi¢n dp ¢6 hai cudn thit cdp doi xtng.

Trong so dé mach chinh lvu ciu, ndu n6i dit diém gilia cudn thit cip
v mite thém tdi s& dige mach chinh juu ¢ dién dp ra hai cuc tinh.

1.4.2. Nguyén Iy hoat déng clla mach dién

Trong 1/2 chu k¥ duong (hinh 1.4):
D, thong nap cho C, tao ra dicn 4 ap U,

D, thong nap cho C, tao ra di¢n dp U
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Trong 1/2 chu ky am:
1, thong nap cho w C;;
1D, thong nap cho tu C,.
Mach dién nay cling cho phép ta 13y di¢n dp 16ng U = 2U,,.

1.5 MACH CHINH LUU NHAN DOt VA NHAN n DIEN AP

1.5.1. So do mach dién

Mach chinh luu nhan — P}
déi dién dp 1 hinh 1.5a; !

e Cl_+

“ )

D, C, -
_H_.._——w-— I——;—
LJ
a) Hai Ian
Mach chinh lwu dién Tang thor 17 Tang thiin -1 U < nu,
dp ra bang n lan dién ap - .—— —r—
S , i, I | e
vao la hinh 1.5b: i 11
" N Cn—1
' CI *
L e 3
' ol | a4 ol | ha
1| 1
C, C, lU,
b) n 1an

Hinh 1.5. Mach béi ap
a) Mach nhan 2 dién ép vac; b) Mach nhan n 1an dién ap vao

1.5.2. Nguyén ly hoat ddong ciia mach dién \
Mach nhan déi di¢h 4p duoe ding trong nhitmg trudng hop dac bigt, vi
du khi yéu cau di¢n dp ra cao ma dong tiéu thy lai nhé (c& pA).
Néu dung mot ting (hinh 1.5a) thi dién dp mot chiéu & diu ra gap doi
tri 56 dinh clia dién dp xoay chiéu & ddu vio, vi C, va C, dugc nap dén gid
tri dinh cha dién ap vio qua D, vi D, trong hai nira chu ky (<) va (+).
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Trén hinh 1.5b trong nita chu k¥ (=) cta di¢n dp U,, C, dugc nap dén
gid tri dinh U, thong qua D,. Trong nira chu ky tiép theo C, duoc nap
thong qua C, vaD, véigidui U, =U. +U, =2U,.

Khi ¢6 n tang nhu vay thi dién dp ra1di U, < nU,. Thuong chon n £10.

1.6. CAU HOI VA BAI TAP

I. Néu dinh nghia mach chinh luu, vai trd cta mach chinh luu trong bo
nguon cung cap.

2. V& mach, trinh bay sy khdc va gidng nhau gita mach chinh luu toan
ky va mach chinh luu toan ky hinh céu.

3. Trong truong hop nao thi s dung mach chinh luu nhan doi va nhan
n {an gid tri dién dp vio? 86 lugng dist ¢6 trong mach chinh lutu nhan n 1an
la bao nhiéu?

4. Bi¢t dién dp mot chiéu ra sau b chinh luu 12 U, = 20V,

Hay v¢, phidn tich mach dién, tinh dién dp gon séng khi bo chinh luu Li:

a) B chinh luu nira chu ky.

b) Bo chinh tuu hai nira chu ky.

11



Bai 2

MACH LOC NGUON ¢O BAN

2.1. TONG QUAN VE MACH LOC

2.1.1. Khai niém

Chic nang cua by chinh luu 1a chuycn doi dién dp xoay chiéu thanh
di¢n dp mot chi¢u. Pau ra cha bé chinb luu ta thu duoge dicn ap mot chiéu.
Tuy nhien dién dp nay chua duge 6n dinh nhr mong mudn. Vi vay ta phai
cho qua bé foc de duge dién dap mét chidu on dinh hon.

2.1.2. D% yon séng dién ap dau ra ctia mach loc

Tin hicu ra sau khi loc duge bicu dién nhy hinh v& gém thanh phin mot
chicu va thanh phén thay d6i (d gon séng) thanh phin nay ¢6 214 {ri nho,

D¢ dinh gid dicn dp dau ra cia bo loc ta sir dung von meét mot chicu
(DC voluneter) v von mét xoay chicu (AC voltmeter). DC volimeter cho ta
gid tr] trung binh hodc gid ti cha di¢n dp mat chiéu U, AC voltmeter cho ta
gid tri thinh phan thay doi U, . ta xdc dinh duge do gon song nhu sau:

T
. LJ [N I
r=——100%
L]dc
Vicdie 2070 Su dung von mét mot eHicu v von mét xoay chi¢u do tin
Bicu ra cua mot mach toce ta doe dudge tir von mét mot chidu 13 25V vi von
mét xoay chidu I 13V, Do pon séng & diu ra cita bo loe khi d6 & 1a:
1.3V

- 100% = 6%

. Ul[rlnk] o
p=— N (0G =
U 25V

e
- 11& s& 6n dinh dién ap.
Sir Gn dink di¢n dp: Mot nhan 18 quan trong khic trong bo ngudn cung
¢lip do [ luong chenh kech dién dp mot chidu gifta dau ra ciia bo ngudn va
yeu ciu thye & cia mach di¢n. Dicn &p cung cip ¢ ddu ra clia bo ngudn khi
chua €6 i s€ bi gidm di khi ¢6 i Luong chénh lech di¢n &p trong trudng
hop khong tai U, vived di U duge xde dinh bai he s6 6n dinh dien dp AU



Vi du 2.2: Nguén dién 4p mot chiéu cung cap 60V khi diu ra khong cé
tai. Khi ndi v6i tai. dien dp thue € trén dé 15 56V,

Tink gid tri 6n dinh dién 4p.
Bai giai:

60 - 56

AU, =D [U_U“ 100% = 100% = 7,1%

vl
NCu gia tei coa di¢n dp ¢d (ai bang gid trj cha dién 4p khi khong c6 1ai
thi su on dinh di¢n &p 13 0%. day ciing chinh 1 dié¢u mong muan dat duge.
Hé 56" gon séng cita cde bo chind hu:
Di¢n ap sau khi di dugc chinh luu bao gém thanh phin mot chidu va
thanh phan hai (zon séng).

+ Dai v6i tin hiéu chinh fuu niia chu ky. dién 4p mot chicu déu ra la:

U,. = 03180
Gid tri cua di¢n dp gon song la:
U,.=0,3850U
Do gon song r ¢coa mach chmh luu nirs chu k¥ duge tinh:
r :MIOO% :M&IOO% =121%
U,. 0,318U
+ D61 v6i mach chinh luu hai nita chu ky, dién 4p mot chicu diu ra G
U, = 0.636U,
Gid tri cua dién ap ggn song la:
U = 0,308U
Do g2gn song r cua tin hi¢u chmh luu hai nita chu k¥ duge tinh:
r= U—"‘ﬂﬁloow,\ 0. 308U 1009 = 489%
U,. 0.636U

Tém lai: Dicn dp chinh luu toan ky ¢é do gon song nho hon tin hi¢u
chinh luu ban k¥.

2.2. MACH LOC DUNG TU PIEN

2.2.1. Sd d6 mach dién va tac dung cda linh kién

Mach loc thong dung nhat hién nay 13 mach loc u dién, bao gom mot

tu dién méc v6i dau ra cta bo chinh luu va mic song song vai tai mot chidu
(hinh 2.1).
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-— \ H
Bo ‘ _L ! Tai
AC ch?nh : : mc}t
Ity T chiéu
- T T
| 1

Hinh 2.1. S¢ d8 kh&i ba lo¢ ding fu dién
Hinh 2.2a chi ra dang di¢n dp cia b chinh luu ¢a hai nla chu k¥ trudce
khi loc.
Hinh 2.2b la dang di¢n dp ra ciia bo chinh luu sau kht dd duge noi vaoi
t¢ dién. Ta thay rang (dang séng) dang dién dp sau khi di loc 12 dién ap
mot chiéu nhung van con nhap nho (con thay doi).

2.2.2. Nguyén ly hoat déng cta mach dién
Hinh 2.2a 1a bd chinh luu hai nira chu k¥ va dang séng dau ra clia
mach khi duge két néi véi tai (R). Néu khong ¢6 tai, dau ra cua bo chinh

tuu duge noi vai e dién C, dang song diu ra ly tudng s€ 14 mot hing s6 va
¢ gid trn bang bién do U clia bo chinh luu,

T
e VWA e 1
i = ,-
P )
5 P
— A 1
gu'" 1 N
- H .
Hinh 2.2

a) Mach chinh luu khi chua c6 tu; b} Mach chinh luu khi co tu.

Hinh 2.3b 12 gidn d6 dang séng dau ra cua bd loc ty dién, thoi gian T,
1a khodng thoi gian tu dang nap dién vi nap dén gia tri bang bién do dién
dp dau ra bo chinh luu U, Thoi gian T, 1 khoang thai gian va dién dp bo
chinh luu gidm tir U, vit déng thoi tu phong dign vao tai.
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Ti2 b}
Hinh 2.3. Bd loc ty dién
a} Sd dé mach ; b) Dang song ddu ra
Nhu vay dang séng dau ra gom dién ip mot chicu U va hai U
chinh la su nap va phéng ctia w dién.

rrins}

2.2.3. Tinh toan cac théng sé clia mach dién
BDién dp gom séng U, - - '

bicn dp gon séng U, dugce tinh theo cong thirc:
I

_ v

Yrims 431C.
Bién dp mor chién U,
Ta ¢6 thé tinh dugc gid tri dién dp mot chidu & ddu ra bo loc dung t dién:
by U,
IR N :

Trong d6 U,: Bién do dien dp sau bo chinh luu:

I, Dong dién tai tinh bang mA;

C: Di¢n dung tu loc tinh bing pl+;

{: Tan & tin hidu vio tinh bang kHz.

Vidy 2.3: Tinh todn dién dp gon séng, dien ap mot chiéu ddu ra va do
gon s6ng cua bo chinh luu hai nia chu k¥ véi bo loc ding tu C = 100uF
not Vi tai ticu thu dong SOmA, tdn 6 tin hicu vio la 60Hz.

Bai giai:

_ Idu
EERNCTYe

50

4436010 7100
Ta c6 di¢n dp mot chid¢u dau ra;

Ta ¢o di¢n ap gon song: U

Thay s6 vao ta ¢é: U

=1,2V.

[ IyLIEN]

Utlc = Um _L‘h‘_ :30—“——3[?T_=27-.9V
4.f£C 4.60.107°.100
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u
D6 eon s6ng: r=-——"22100%

H

5
Thay sé: r=- 1,2V
i 27.0V

100% = 4.3%

2.3. MACHLOCRC

2.3.1. $d do mach dién

D¢ giam nho do gon séng & dau ra bo loc tu dién ta mic thém khau loc RC
(hinh 2.4a). Tin hiéu dau ra caa khau loc duoce chi ra trén hinh 2.4b vy 2.4¢.

UI’ [rms) Ulr{rmsj
Use ] ot L
W e N e e N
1 o
t i
b) c)
R

N

Hinh 2.4, Mach loc RC va dang séng dau ra

2.3.2. Tinh toan cac théng s6 cta mach dién

X¢t anh hudng cda bo loc RC dai v6i thanh phan DC, dién dp mot
chiéu trén tai duge tinh nhir sau:

R
l(lt' = I U e
R+R,
R R
1,.
p— * R R,
Uac U do : Ur{rms} C T
a) b}

Hinh 2.5. S¢ d3 tudng dudng cba mach loc RC
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Vi die 2.4 Tinh dién 4p mot chiéu ra tai ¢é di¢n tro R, = 1kQ. Khau
toc RC ¢6 thong s6 R = 120Q, C = 10uF, bi¢n 4p U, qua b toc tu dién
U, =60V.

R, U - 1000
R+R, ™ 12041000
Xét anh huéng cha b loc RC déi véi thanh phan AC, do gon séng
ducc bi¢u hién nhu so dd hinh 2.4c.
Khi d6 do gon séng duoc xdc dinh nhu sau:
XC

B
rirnmsj R M Ermsy

Ta c6: U,

60 =53,6V

D61 v6i mot bo chinh luu ca chu ky, ¢6 gon song & tan s6 120Hz, tr&
khing caa ty di¢n duoc tinh theo cong thic:
L3
X = =2
C
V6i don vi cia Cl1a uF, don vi clia X 1A kO,
Vi dy 2.5 Tinh todn cdc thanh phdn mét chiéu va xoay chi¢u cha tin
“hiéu ra tdi R, cda mach sau:
U, = 150V
Ur[rms} = 15V U(‘!c U

rirms)

: ’ AA%AY, » -
300G
i TIN HIEU
VAD + c, + G, g R,

DAY ol T 15uF T 10pF 5k

Hinh 2.6. Mach loc RC

Bai gidi:
Tinh todn thanh phin DC:
. R 5kQ
e —— Uds: R —
R +R, 50002+ 5k02
Tinh todn thanh phin AC:
1.3 1,3

Xe === 22 = 0,13kQ = 130Q
C 10

150V =136,4V



Trd khdang bo loc 1a thanh phin xoay chi¢u AC di¢n 4p dau ra:

X X, R0

vermsg —. rims) l— A5V = ’;! oV
R 300

D0 gon song dau ra:

U
=l 006, = 100% = 2.86%
U 136.4V

i e

o

Ung dung cta mach loc RC:
Mach loc RC ¢6 kich thude gon, d¢ dang lap rdp, sta chita nén duge sur
dung trong hau hét cde mach loe didn.

2.4. MACH LOC DUNG CUON DAY L

2.4.1. Tac dung ctia mach dién

Mach foc st dung cudn cam con goi 1 mach chinh luu véi @i dién
cam. ¢ tic dung duy i, on dinh dong dién ra. Khic véi mach tii dicn
dung 1a dicn dp ra 13 dai luong duge on dinh.

2.4.2. S0 dd mach dién

Mach 1oc ding cudn cdam L. ¢é so d6 nhu hinh 2.7:

* L
: ey
SR,
L 4 T
Hinh 2.7

2.4.3. Tinh toan cac thong s& ctia mach dién

Cudn day L uén hinh 2.7 loc 1am bi‘lﬁg phing dong di¢n ra ciia mach
chinh luu, v6i quan he¢ theo cong thice sau:
Y
2.(})!:.[

it

.

Trong d&:
L la dién cam cda cudn day;

U 12 di¢n 4p ra mot chiéu;
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L 12 dOng dien ra mot chicu nhé nhat;
o 13 tan s6 goe cta duo dong co bin.
BPicn ap v dong vao hi¢u dung dugce tinh:

Ul = |, 18U

I, =111
Dong diot hiéu dung:

I, = —I'—_ = (.7.1

V2

bicn ap gon song duoe tinh:

U = 0,6.U.

LA Sk

2.5. MACH LOC LC

2.5.1. Tac dung cia mach dién

D¢ tang hicu suat cta bo loc v d¢ hicu sual ra it phu thudc vio tai hon
Ada vi dicn tro thuin cda cuon cam rat nho, nén nguii ta su dung bo loc LC.

2.5.2. Sg dé mach dién (hinh 2.8)

+ L
—— T
e SR
S B
Hinh 2.8

2.5.3. Tinh toan cac théng s8 clia mach dién

Mach loc LC (hinh 2.8) lam vi¢e nhu mot bd chiu dp phu thuoc vio tin
0. Vi di¢n ur¢ thudn cla cudn day rit nho, tu C ¢6 trd khdng ridt [6n véi
thanh phan I chicu nén xuit hi¢n & diu ra.

Khi diw vao ¢ d6 gon séng. do X, di 1én, X, di nho, nén dién dp gon

song bi suy hao gdn hét trén cuon cam. hi¢u tmg loc dat duge vén chat
ltong cao.

He so foc k dugce tinh:
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I (U)L - ]-1)
k Ui wt, _ [(1).L—L].U)C
U, b wC
wC
k= UJFE.L.C -1
Thong thudng gid tri cha k >> 1 nén ¢6 the viét lai 1a:
k=w LC-1

Mach loc LC cho phép dong dién ¢6 tri $6 16n di qua.

2.5.4. Ung dung ctia mach loc LC
Mach loc LC ¢é chat lugng cao nén dugce sitr dung trong cic trudng hop
yéu cau chdt lugng cao, dong dién cung cap cho tai 1dn.
2.6. MACH LOC CONG HUGNG
2.6.1. So dé mach dién

Mach dién cdc b loc cong hudng ¢6 so dé nhu hinh 2.9.

b)
Hinh 2.9. Mach dién cédc bd loc céng hudng

2.6.2. Tac dung cua mach dién

Hinh 2.92a bicu thi bo loc cong hudng ding mach céng hudng song
song Ly, C¢ mic ndi ti€p véi tai R, nhd vay s& chin séng hai ¢ tan s6
bing tan s6 cong hudng cia né.

Hinh 2.9b biéu thi bo lgc cong hudng ding mach cong hudng néi ticp
Ly, Cx mic song song vé&i tai R, & tdn s6 cong hudng ndi ti€p clta mach
L Cy tra khidng cua mach rat nho, nén ndé ngan mach cdc séng hai ¢6 tdn s
bing hay gin bang tan s6 cong hudng.

'2.6.3. Ung dung clia mach loc céng hudng

Mach loc cong hudng ¢é do tén hao nho, duge ng dung trong nhirmg
mach ¢d dong tiéu thu nho, cong sudt nho.
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2.7. CAU HOI VA BAI TAP

I. Néu nhing vai tro clia bo loc trong bo nguén co ban. Néu cdc loai
mach loc nguén thong dung.

2. V& mach nguén gém: Bien dp ngudn (dién ap cudn sg cap 1a 220V
xoay chi¢u ludi dién, dién dp cuon thi cap 1a 9V). mach chinh luu ciu toan
k¥ gom 4 dict, mach loc RC (R = 100€ : C, =C, =200pF).

- Phan tich nguyén 1y lam vice bd ngudn de.

- Tinh do gon sdng coa mach.

3. Cho mot bg chinh lyu hai nita chu ky ¢6 ty loc C = 100uF, dién dp dau
vao bo chinh ey ¢6 tan s6 f = 5011z Khi néi vdi mot dién trd tai R, = 2,5k
di¢n dp mot chiéu ra la U, = 12V. Tinh do 20n s6ng clla mach.

4. Cho mét bo chinh luu ¢ ding ty loc C = S00uF, dong dién chay
qua fai la 200mA véi hé s6 gon song 1a 8%. Tinh dién dp dinh (U_) dua
vio bo chinh luu va dién dp trén ty, biét dién dp dau vao 1a S0Hz.

5. Hay tinh dién dp gon séng tai dau ra cia bo loc RC (R = 1000
C = 100pF).

Bict tin hicu vao bo loc 1a SOV vai di¢n dp gon séng 2,5V (1in hi¢u nay
duge 12y tir bo chinh luu hai nira chu ky ¢6 dung tu loc).
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Bai 3

MACH X€N VA MACH GHIM AP

Ngoiti nhiém vu chinh luu di¢n dp. didt con duge st dung d¢ xén (cat)
mot phan dién dp trén. dudi miic dién dp bang OV hodc x¢én ca hai phia, goi
1at 1 mach xén (clipper). Ngodi ra, con ¢6 Kicu mach khic, mach sit dung
diot de ghim motmiic dién dp tin hicu daw vio goi 1 mach ghim hay mach
han ché (cat, xén) bién do — mach han bién (clamper).

3.1. MACH XEN (CLIPPER)
3.1.1. Khai niém

Mach st dung dé xén mdt phin tin hi¢u cho trude, ¢6 nhi¢m vu thay
ddi dang tin hicu khi qua mach. Mach thue hi¢n cat tin hicu vao qua né, ké
1lr id tri do cao dd duge xiac dinh trude.

Mach chinb hru nira song 12 mot vi du don gian vé mach x¢én tin hicu.
3.1.2. Phan loai

a} Phdn logi theo cdch meic mach, ta ¢i:

- Mach xén mic song song;

— Mach xén miic noi ticép,

By Phan loai theo tin liéw dan ra, tu ¢6:

- Mach xén uén;

- Mach xén dud.

C6 thé s dung didt hode tranzito trong mach xén tin hi¢u. tuy nhicn
trong bai niy ta chi xét cde mach xén su dung didt.

3.1.3. Mach xén mic ndi tiép

Dang mach don gian nhu hinh 3.1,

D
+ » ) +
Y, R U
Hinh 3.1

o]
[



Mach di¢n bao gom diot ID mac noi tiép vé6i dién trg R 6 mach ra.

Bi¢n dp vao U dien dprata U,

Hinh 3.2 14 dang séng thong dung & diu vao v cdc dang di¢n dap ddp
tng cla mach xén tai dau ra, khi coi diot D [i ly twong.

Dang séng Bap tng
U, U(t)
1 F
Up | Un
0 t o I | I t
Um
Ut} Uit)

Hinh 3.2

Ta thdy. tin hi¢u ra ¢ 12 mot phdn cha tin hiéu vio.
3.1.4. Mach xén song song

So dé mach xén song song nhu hinh 3.3:

R
AAAA »
+ +
U, (1) D Ut
Hinh 3.3

Mach di¢n bao gom didt D méc song song véi mach ra va di¢n tr& han
ché R. '

Mach dién thuc hicn cit mot phin dien ap duong, vi vay & diu ra ta
nhan dugc phan am cua tin hiéu vao, mach con goi 12 mach xén trén. Hinh
3.4 1a nhitng ddp ¥ng cda mach xén song song vdi cic dang séng thong
dung & dau vao (dist D duge coi la 1y tudng).
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NN

) Hinh 3.4
Néu ta dao chiéu didt nhu hinh 3.3, thi khi d6 mach s& cét di phdn am
cua tin hiéu vao, tai dau ra }a mot phin tin hiéu vao 1ay theo chidu duong
nhu hinh 3.5.

«5\»
Up
+
u, 2 b é U QL
! R ' 0.7V
Hinh 3.5

Trong trudng hop nay dién ap ra duge tink:
R,
R +R,
Vidu 3.7 Xac dinh dién dp ra va v& dang tin hiéu ra cta mach xén
hinh 3.6 cho dang tin hiéu vio nhu hinh 3.6.

U, = ( U,

Bai gidi:
biat s& mao khi dién dp vao > + 0,7V. Mach cat dién dp theo chiéu am,
vi vay dién ap ra dugc tinh:
R,
R+R,

U, = ( U,
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U, = —fl—z.mv =909V
10° +10

10V 100(2
Rt
10V 1K)

Hinh 3.6

T

Di¢n 4p ra ¢6 dang nhu hinh 3.7b vai dién dp dinh la 9.09V, véi dien
ap vao hinh 3.7a va dién dp dinh 10V,

AWANYAWAY

a) b)
Hinh 3.7

3.1.5. Mach xén diéu chinh dugc mic ra

Khi mac thém di¢n th¢ mot chiéu U nai uép véi dion, dang séng diu ra

s€ tuy thudc vao cuc tinh cla ngudn dien mot chiéu va didt. Mach dién nhu
hinh 3.8.

Rs
)
0 +_: UBB Rt 0- e
L

Hinh 3.8
Dién dp tai diem A khi > + 0.7V so v6i K cla didt thi digt bit diu
dan: i thoi diém do dien dp tai A bi cit v6i gid tri > + 0.7V dien dp vio.
Néu ta mac néi tiép didt v&i mot nguon ¢é thé diéu chinh duge (bang

ciach mac nguon véi mot di¢n trg bicn doi). thi ta ¢é the thay doi midc dien
dp cat ¢ diu ra theo yéu cau nhu hinh 3.9,

Khi ta doi lai cuc tinh cOa nguén E mic néi LEp v6i didt D; trong

truong hop may, mdac dién dp ra ndm dudi mic di¢n dp md cha diot nhar
hinh 3.9.

25



- A U, Co thé
rd thay d8i
miffc cét
ULy . . + - e e
v [\] Usy Ry

Hinh 3.9
U <(-U,,+07V
Tir hinh 3.10, thay doi cuc tinh cua didgn D (dao chiéu diol); khi d6 dién
ap ra (U)) s€ ¢6 dang la dién dp tin hi¢u viio bi cil phan dudi ¢ha tin hicu
viio, day chinh 14 truong hop mach xén dudi dé cap dén trong phan rén
(hinh 3.11).

R; A
MANN 4
|
v ob
U0 ~ - 0——r
ot =y R2_y s i
1T t T+L,B B8 7N
T+ l
Hinh 3.10
R, A
AASN ’

uo%@ i_um RZ -y, Lorvi

T+

Hinh 3.1
Piém dién dp cit duge xde dinh bdi pid tri dién dp U, va gid wi dien
ap mo coa diot:
U, <(-U, -07)V
3.1.6. Mach xén hai mirc
Mach dién nhu hinh 3.12

A
AAAN O
10V )
B, D,
o @ * —__ 7V __‘N
o T T+,
Hinh 3.12



Bao gom hai diot 1D, va D, mic song song va nguge chidu nhau, véi
mai nhinh song song méac néi tidp véi mot nguén Uy, dien dp mot chidu
véi mide dién ap cho trude E, néi ticp véi D, va E, néi tiép véi diot D,.

bicn dp ra s€ bi xén theo hai chidu: phia trén va phia dudi.

Vi 3.2: Cho mach xén hai phia nhu hinh 3.12. véi dang dién dp vio
cho truac. hiy v& dang dién dp ra.

Bai giai: Khi dién dp tai diém A dat gid tri
+1.7V. diot D, dan dign va tién hanh cit dang tin - 7.7V 3
hi¢u vio tir mie dicn dp +7.7V. U o

Véi nhinh song song thd hai, dist D, khong \_/
dan dicn cho tdi khi dat gia i - 7.7V, AlAd

Nhu vay, & muc di¢n dp duong lém hon + 7,7V
va mie dién dp am hon -7,7V thi dién dp viwo bi
cat bo, tin hiéu ra ¢6 dang nhu hinh 3.13.

Hinh 3.13

3.2. MACH GHIM

Nguyén tic 1am vice ctta cde mach ghim dién dp 12 dua them thanh phin
mot chidu clng véi dign dp xoay chidu diu viwo. Thue hién biing cich méc néi
ti¢p ngudn mot chicu hoic tu dién vdi ngudn xoay chidu ddu vio ciia mach.

Much di¢n co ban nhu hinh 3.14a va 3.14b:

] L
a) —'Ilf +
xU,, -0,7V

U () R,

e T AN
T © o/

b} -

Hinh 3.14
Mach ¢6 thé ghim & mot mide dign dp xéc dinh nio dé bing hoiic khéc khong.
3.2.1. Mach ghim trén muc khéng
Khi truyén di¢n dp tin hicu tir mot ting nay sang mét tang khic qua tu

noi tang, (w s& giir lai thanh phan mot chidu cla tin hiéu, nghia 12 trong ch¢&
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do xdc lap, ty dién duoc nap dién dén mac 1am cho dién dp trén tu dién
ding bang thinh phin mot chicu cda dién dp tin hiéu vao.

Neéu dién dp dau vao la doi
xitng, tic 1a ¢é thanh phian mot

chicu biang khong, thi sau maot S R
“ . . N .. . . L. by
chu ky tin hi¢u vio, dién dp trién Y -

w cing bing khong. Didu niwv
chi didng khi mach nap va phéng
co cung hang s6 thoi gian. Thue
¢, thi hang s6 thoi gian cua
mach nap va phong 14 kKhic nhau.
Khi do, tu phan cdach s¢ duge nap

dién dén mou dicn dp khong doéi U, 4 ':

nao dé. ngay ca khi dién dp tin '

hicu vao la doi xdng clng xudt S

hi¢n mot mic di¢n dp con goi i Unm Yo !

‘. . . . i X ———
thicn dp phu hay thién dp dong. ! = L o
Muc dicn dp ndy s¢ 1am thay doi Ueo 4 Pl P
ngudng vio moc cua mach ghin. : 7 -

' 1 1 I i
Xt dang tin hi¢u xung hep ,: Un, ; , }
o dau vao nlur hinh 3.15. o L P bt
I £ 1 1 1
o U b | P B
By » o n o P !
U:.‘.p
U, R[J D Uy U,
2 . o |
a)
Hinh 3.15

Trong Khoang théi gian xung t tu C, s¢ duge nap di¢n véi hang s thoi
glan T,

map*

Rpm-R

_ . . Ixh "™ -
Tn:up_ CP'I{n . [{u - I{ _I-i-v. - I{[.)lll'
[nh 1 P
Va trong khoang thoi gian phdng, hiang s6 thdi gian phéng T SC 1
~ . [
Tohone = Cpe Rt trong dé: R o= o i22 T R
prhsisy I pvng vy I{ + R P



Nhu vay, d¢ mach ghim hinh 3.15 ¢4 két qua theo yéu cau can chon
di6t vax tinh todn mach thoa mian didu ki¢n:
tl\i_lp< l.&
T > T — 1
Phai chon diot ¢d Ry, ridt nhd va R
BDi¢n trd mach phan cach R lon,
Tat ca cde quan hé néi trén duge x¢t trong diéu kién da bo qua nol ro
cua nguon tin hicu diu vao.

rat 1on.

[RITpTS

3.2.2. Mach ghim dudi mirc khéng

Mach ghim duéi mic khong <6 dang tuong tu nhur sa dd hinh 3.15 dén
nhu hinh 3.16, nhung phai déi chiéu dict D. khi d6 ta cé:

R, .R
Dl p -
SRR,
I1)th I
V'\' Rl)lh'l.{p -
H [{pill'\u;t - ..~ I<l.)lh'
R, + R,
a}
T
tx
U .-
Um
OI i L} 1 I t’_
bolA A A
of = AN
by | | P
w L
D\- 13 1}
Up=0 t
c) 0 = - 4 TS
Hinh 3,16
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Tuwong tu nhu truomg hop trén, viée chon cdc tham sO cua mach ciing
phai tién hanh wong 1w nhy truemg hop mach ghim trén muc khong dé
mach thoa man didu ki¢n:

tl“ll\ >> ‘\

T||l|.r:|;- << (.l‘ - l\)

Ta nhan duge gidn do dicn dp nhy hinh 3.16¢.

3.2.3. Mach ghim ¢6 muc ghim khac khong

Muon ghim ¢ mot mie dién dp (murc E) ndo dé, ta phai mic noi tiep
voi dién 16 R, mot nguon dién dp nhu hinh 3.17a va 3.17b.

1 T 1
. vt L
12 B ‘
Ups
aju, 0, 0 | | L
£ + ¥ 4t ll 3 E
@ lre o 1o R
Cp Q E t
& i -+ + 2 1 -
vy, R Dy, . T : |
ngj U, | P ¢
£ ' - .
& e 2 ol T e
Hinh 347

P¢ tranh anh huong dén chat lugng mach ghim, can luu y: Ngudn phu
E phai ¢6 dién tré thudn nho so véi dicn trd thuin caa diét.

Ta ¢é mic dién dp ra nhu hinh 3. 17¢.

3.2.4. Ung dung ctia mach ghim

Cic mach ghim duge sit dung nhiéu trong mach khoi phuc thanh phan
dién dp mot chicu cha tin hi¢u (DC restore), trong k¥ thuit thong tin va vo
tuven truvén hinh, mach diong d€ 6n dinh nén hodc dinh cia tin hiéu & mot
mitc xdc dinh ndo d6, bang hoac khic khong (hinh 3.18).
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Miic trang

. T da dudc
Mife den xung - i tmum M il | g . .
aingmoons | JWIN M| ooi e
—htt= Tt T~ M den da
ca khdi phuc

i

N

Do rong xung

Khéw phuc ¥
dien ap Lt
| mét chigu

éng thu hinh

Mirc trang

.

Hinh 3.18

3.3. CAU HOI VA BAI TAP

b. Dinh nghia mach xén va mach ghim st dung dist. Phan biét su
gtong v khic nhau cling nhu Hioh vye st dung cda hai loai mach trén. _

2. V& va phan tich mach xén trén. mach xén duéi vii mach xén hai
phia. Ncu tng dung cta mach xén trong k¥ thuat dién ti.

3. V& vi phan tich mach ghim trén mic khong. dudi micc khong. Néu
tng dung caa mach ghim trong k¥ thudt di¢n 1.

4. Cho so d6 mach xén vi dang dicn dp vio nhu hinh 3.19.

APAN 0
1k£2
te
©
Hinh 3.19

Hiy: Xdc dinh gid tri v v& dang dicn sip ra,

5. V& dang di¢n ap ra cha hinh 3.20

AN o
1000
15Vrms ([~ N Uy
= 5V
- —0
Hinh 3.20

6. V& 5o d6 mach xén trén, phan tich mach va xdc dinh dang dién dp ra
néu cho dién dp vao dang hinh sin, bién do di¢n dp dinh — dinh 14 50V.
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Bai 4

MACH VI PHAN VA TiCH PHAN

4.1. MACH VI PHAN

Mach vi phan duge dinh nghia fa mach ma dién dp diu ra U () ty 1¢
vo1 dao ham theo thoi gian ctia dién dp tin hiéu dau vac U (1).

4 d 1
Uv ¥ dt ¥ u

r

Hinh 4.1. Sd d& kh&i mach vi phan

Ta ¢é: U, =k. du, )

(trong d6 k 14 hé s6 ty 1¢)

beé thuce hién mach vi phan, khi st dung cdc phan tir thu dong, ta cé hai
loat mach vi phan:

— Mach vi phan RC;

-~ Mach vi phan LC.

4.1.1. Mach vi phan RC

a) Much dién va tde dung cua linh kicn

Mach hinh 4.2 1a mdt khau vi phan RC thue hi¢n loc cao tan ¢é tinh
chat cho qua cdc tdn $6 cao (f> f ;) W mot gidi han boi tan s6 cat (f.,); va
chén lai cdc tin so thap (f< f_ )} d6i véi cdc tin hiéu diu vio 1a tuong .

i c

U R Uz

) )
Hinh 4.2

b) So do dang sdng tin hiéu

bPo1 vai tin hicu dau vao 1a dang xung vuéng, ¢é bién dé U, = 10V nhu
hinh 4.3a va 4.3b.
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o) Phdn tich qud irinh lam viee

* Tal thai diém t, tu khong duoc Usd
nap, tro khang cua tu bang 0 — toin v
bo dign dp vao dat (61 dién dp ra. 10
* Khi 1 > t;: tu duoe nap, rd Khing ; -
cua tu tang theo mic nap, 1am cho phin U, :‘t‘z"rt'L G0 ! i
16 dién dp vao dat treén tu C. v o &:
Do dé: U,=U +U, 10 k i”“k o
U, gidm déan... khi X, 54 ; toan @ ; | ; } >
b U, sut trén X, nén U, = 0. -10 1| r § T
Toc do giam cua U, phy thuoe vao %ni ‘

tr 80 cha ty C; 10 l\
vai © = RC 12 hing 50 thyi gian g

cla mach. 10 l I/' l/
* Tai thoi diém t,: dién dp vio U, U, | ; : i
o vé OV, Voo
s s . i
Khi d6 U, = U, tu C déng vai trd ; Tl : t
nhv mot ngudn dién dp véi cuc duong  © ; : ! -
¢ OV: cuc am co mirc — U, =~ 10V, -10 | E !
* Khi t > t,: sau khi U, dat mirc — 10V U, | ‘
bat dau qud trinh phéng dién cua tu C, VoA > i
di¢n dp ra tang dan tr— 10V + OV. 10 ' ' t
, g g ™ T v

Qua trinh nap va phéng cua w C

dién ra rit nhanh khi © = RC du nhd. -10
Tan s6 gidh han cha khau vi phan

RC cang cao khi 1 = RC cing nhd.

Tan 50 cat cia mach duge tinh:
N
2nt 2nRC

d) Biéu tinie todn hoc quan hi¢ gifta tin hidw vao va tin hién ra

kb

Vi phan 14 mét phép todn tic dong 1én ham s6 thé hién 16c do bién thién
cua mot dai luong theo thoi gian (hay téng quat theo mot bién s6 nao dé).

4.1.2. Mach vi phan RL
a) So do mach dien

Mach vi phan RL. dugc minh hoa nhir hinh 4.4.

T MACH DN



Hinh 4.4

b) Phdn tich mach .

Tuong ty nhu mach vi phan RC dd phan tich ¢ trén, muén ting do
chinh xdc cla mach vi phan thi phai giam hang s6 thoi gian c0a mach vi
phan. di¢u nay c6 thé thuc hién nhd mach vi phén RL.

Vo T= L

. R

Tuy nhi¢n, mach vi phan RL lai lam gidm bién d¢ dién dp ra. Muén
tang bién d¢ dién dp ra ma vin dam bao phép vi phan chinh xdc, ngudi ta
sir dung cac bd khuéch dai thuat todan vi phan.

4.1.3. Mach vi phan véi bd khuéch dai thuat toan

Pé ning cao hiéu qua cia mach

R
vi phan, hién nay ngudi ta thudng C; ‘
dung mach vi phan duge sir dung u, o} [::\/\_
g . p Y 0_‘| + Ur

v3i bo khuéch dai thuat toin nhu '
hinh 4.5.
Bidu thitc quan hé giita tin hi¢u
vao va tin hiéu ra duogc tinh: Hinh 4.5. Mach vi phan
dU
UI' = — thl' ¥
. dt
So d6 dang séng tin hiéu nhu hinh 4.6.
U, U
+1V ' +2V fomeeen _
t(s)  Qua magh vi phén 0 i(s)
WVIts1 15 2 2V r r
Hinh 4.6 :

Vi dang tin hiéu vao clia mach vi phan 1a xung vuong thi tin hiéu ra
¢6 dang xung nhon.
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Viidie 4.1 Thict k€ inach khuéch dai thuit todn thuc hi¢n chitc nang sau:

]
U = U0
dt
Biét: U, =2V, sin 1000t; R =2kQ . C = 0,47uF
Hay: —Tinh U R
VC dang dién dp ra. c [ c
+
Bai gidi: Chire niing trén Iy mach vi phan, o—p—
s0 46 hinh 4.7. U, 3
-~ Tinh dién dp ra ¢ -E
J
U, = —kM
dt _
Vai k=1=RC Hinh 4.7
Ur:—l{C‘dU"m 2v
dt 1 88
Thay s6, ta tinh dugc: ' [\
2V st
U, =-2.10%.047. 10°, d—(——“:]‘lloﬂ‘l |
It ‘
=- 2.0,47.10 °. 2.1000. cos 10001 U U
= - 1,88.cos 1000t .
V& dang dién dp ra dugc bidu thi nhu Hinh 4.8

hinh 4.8.

4.1.4. Ung dung mach vi phan

Mach vi phin duge sir dung nhiéu trong k¥ thuat mach, véi muc dich:

— Thu hep d6 rong xung vi tao ra nhitng xung nhon dé kich thich va
dong bo cdc thigt bi khic.

— Thuc hi¢n thuat todn vi phan voi nhitng ham s6 phiic ap trong may
tinh va cdc thiét bi do ludng, cdc he thong theo d8i va tu dong diéu chinh.

4.2. MACH TiCH PHAN

Mach tich phan duge dinh nghia la mach ma tri s8 dién trén ddu ra f(v
ty I¢ véi tich phan theo thoi gian cla tri s6 dién ddu vio f (1),

[ —— ; b————c
I Mach

U, tich phan : Ur
o— —————a0

Hinh 4.9. Sa dé kh&i mach tich phan
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£.(0) =k [f,(t)dt

Véi k lahe s6ty 1¢:

f(1). £{0) 1a ham cua dién dp hoidc dong dién theo thoi gian.

4.2.1. Mach tich phan RC

a) Mach dién va tde dung linh kién
Khi tic dong 161 mach tich phan
don gian RC nhu hinh 4.10. Mot dién
dp hinh sin v4i tdn s6 khic nhau,
mach thé hién tinh chat clta mét mat
loc tan thdp, nghia 14 mach cho qua
nhirng tan s6 thap tir dau vao dén dau
ra va khong cho gua nhimg tin s0 cao,
tan sO gidl han trén cta mach phu
thudc vao hang s6 thoi gian t = RC
ctia mach dugc goi 1a tan s cat:
1 1

" 2nt 2aRC

b) -Khi tac dong vao mach mot

v

xung hinh chit nhat

Do di¢n dp vudng gdc duge tao
ra tr vé sd cdc dién 4ap hinh sin ¢6
tin $6 khdc nhau nén & nhitng tan s6
khac nhau, bién dé cing s€ khic
nhau, véi tan s cang cao thi bién dé
cang nho. Nghia 14, chi phdn tin thip
cua xung hinh chit nhat dugc truyén
dat t6t & ddu ra, vi vay tai déu ra,
dang tin higdu vao da bj thay déi, tuy
theo gia tri RC duge chon, dién dp ra
s& ¢6 cac dang khac nhau duoc thé
hién trén hinh 4.11.
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U, =c (U

oy

L

Hinh 4.10. Mach tich phan RC
Uk

a}

b}

Hinh 4.11. D6 thj dang séng ra mach
tich phan vd&i cac gia tri T khac nhau



Nhéan x€t: T cang Idn thi dang tin hiéu ra bién dang cang nhiéu.

) Biéu thite todn hoe quan hé giita tin hiéw vao va tin hiéu ra

Khi thuc hién phép tich phan theo thoi gian mét ham s8 nao dé, ching
han ham mot chiéu, két qud cho ta mot hiim bac nhat theo thoi gian. Thuc
nghi¢m chiing minh duge, néu diu vao cho ham béac nhat thi & 16i ra ta ¢
ham bac hai theo thoi gian.

4.2.2. Mach tich phan RL L

Mach di¢n nhu hinh 4.12.

Tinh chat tich phan cia mach R
tuong tu nhu mach tich phan RC,
nhung h¢ 50 ty I¢ k thay déi. phu thuac 7=
vio gid tri khau tich phan LR, Hinh 4.12

-]

U = —E;[U\,dt

4.2.3. Mach tich phan véi bé khué&ch dai thuat toan

So d6 mach dién nhur hinh 4.13.

o
V6i mach tich phan mic véi bo |
khuceh dai thuat todn ddau vao dao. R N
phin tir héi tiép 13w dien trong mach Y oan— _—
tich phan.
1
, = ———. (U dt
R.C, ; Hinh 4.13

Dau trir the hién tin hi¢u dau ra ddo pha so véi tin hieu ddu vao.
Néu dira tin higu ddu vao 1a xung hinh vudng, thi dang xung ra 13 hinh
tam giac nhv hinh 4.14.

U;
t(s)  Qua mach vi phan T t{s)

0 -

Pg doc =1

Hinh 4.14
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Vi die 4.2: Cho mach dién nhu hink 4.15.
Bict: U, = 10sint00t - C= 1ulF 1 R = 100k
ay Cho bi¢t chic nang cua mach.

by VIct bi¢u thac U .

Bai gidi

4) Pay la mach lich phin thuc bién
chde nang dién ap ra 1y 1¢ vaéi tich phan
- dign dap vao. Hinh 4.15
b) D¢ thiét 1ap bicu thic dién ap ra. viét phuong trinh tai nit N.
Coi khudch dai thudt toan 1y tudng nén I, = 0

Ta co: L,+1.=0
U , dU,
k=" lg=C—
1 di
L iU
i C“_L =0
R, dt
- 1]
Suy ra: U =-———U.dt
RC;

Thay s3 vao ta dugc:

| =

1 T
—————— [10sin 100t dt
100.30°.10°° ;

U, = 1(V}. cos 1001.

4.2.4. Ung dung mach tich phan

Cdc mach tich phan duge sir dung rong rii trong k¥ thuat di¢n ti d€ tao
dizn dp vi dong dién bi¢n doi duong thang trong cdc bd phin chi bdo diing
ong tia di¢n 1 cua ky thuat rada, do ludng va vo tuyén truyén hinh. Mach
tich phian con duge su dung dé chon xung theo do rong trong k¥ thuat
thong tin va diéu khién. diéu chinh déng bo cic thiét bi.

4.3. CAU HOI VA BAI TAP

1. Mach tich phan va mach vi phan thuc hién chire ning gi? Cho vi du.
2. Ncu cac dang mach tich phian va vi phin.
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3. Ching minh ¢ong thitc
dU (1
U, =k
dt
khi st dung mach vi phan v6i khuéch dai thuét todn ddu vio dio.
4. Chimg minh céng thitc

U=-b fu,at
RC;

khi str dung mach tich phan vét khuéch dai thuat todn dau vio dao.
5. Ncu dng dung cua mach vi phan va tich phan trong k§ thuidt mach

di¢n (.

Bai tap 1. »

Cho mach dién nhur hinh 4.16.

Biét: tai thoi diem1=0; U, =0V Ug2
R, =R, =R =100k} ;
C=1uF.

a) Xdc dinh bicu thite U, = f(U,, + U,,)

b) Tinh U, néu biét: U, = (1 + 10sin1000)V: Hinh 4.18
U,=-1V.

Bai tap 2.

Cho mach dién tich phan t6ng va tich phan hiéu nhu hinh 4.17 va 4.18.
- Hay xay dung cong thiic tinh di¢n dp ra (U,), bi&t cic dit lieu diu vao.

R, c c

Yy O H *_”—
R

u, 2

U, R N U

N U e A ->
U, o—A~Anrn——i ! + >
R, :—l>_‘ u, R l
T

Hinh 4.17. Mach tich phan tong

Hinh 4.18. Mach tich phan hiéy



Bai 5
VAN D€ CHUNG
cUR MACH KHUECH PAI TIN HIEU NHO

5.1. NHIEM VU CUA MACH DIEN TU

Cac mach dién 1r ¢é nhi¢ém vy gia cong tin hiéu theo nhirng thuat todn
khédc nhau. Ching duge phan loai theo dang tin hi¢u duge xT 1.

Tin hi¢u ¢é the duge khuéch dai. didu ché, tich séng, chinh luu, nhé.
truyen dat, di¢u khi¢n, bién dang. tinh todn (cong, trir, nhin, chia...). P& gia
cong tin hicu ngudi ta thudng ding 2 loai mach co ban: mach tuong tr va so.
Theo gtdo trinh nay ching ta chi di vao nghién citu cdc mach tuong wr.

boi véi cac mach tuong 1w khuéch dai tin hiéu la chitc nang quan trong
nhat. ngudi ta thudong quan tam dén hai thong s6 chii y&u la bién do va hé
$0 khuéeh dai cua tin hiéu.

5.2. DINH NGHIA VE MACH KHUECH DAI

Mach khuéch dai Ia mét thiét bi dién i duge dac trung boi mot mang bén
cuc, khi ta dua mot cong sudt tin hicu ¢ dau vaoe thi ta nhan duge van tin hi¢u
dé & dau ra vdi cong sudt 1dn hon. So do khai cta bo khuéch dai nhu hinh 5.1.

1, I,
Ra
3 Uv l> Ur % Rt
U"‘-
Hinh 5.1

Trén so do:

R, la dién trd trong, U, la suit dién dong cia nguon tin hicu;
R, la tdi d¢ ticu thy ndng lugng;

[, la dong dién vao:

U, 1a dién dp vao;

P. ki cong sudt vao.
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Tuong (e ¢ dau ra;

[t U Py 1an luot Fudong dign, dién dp, cong sudt o diu ra.

Vidu vé mach khucch dai: D61 vai he thong am thanh, nguon tin hicu
vao la tin hicu dau ra micro, tin hidu tr dau G may ght am, tin hi¢u sau
tich séng cia rudio... Mach khuéch dai 1 mdy tang am, @i 1 loa dé bicn
doi tin hi¢u dién &m tan thanh am thanh.

5.3. THAM SO CO BAN CUA MACH KHUECH DAI

5.3.1. Hé s6& khuéch dai

@) HE o' khneech dai dién dp (K, 10y s gidia dién ap ravadién ap vao:
K. =-+ (5.1)

Ty 6 niy cho biét dién dp ra 16n gap bao nhiéu lan di¢n dp vao. Trong
k¥ thudt vo tuyén, ngudi ta thudng diing dan vi dexiBel d¢ do hé s¢ khuéch
dat va duge tinh nhu saa; '

K, =201gK, (dB) (5.2)

K, 1a h¢ 56 khucch dai dién dp tinh theo don vi dB.

Trong ky thuat truyén thong con dimg don vi Nepel vict tat [a Np vi
duoce dinh nghia nhir sau:

Ku :]'\KU{NP) (§3)
by H¢ 5o khuéch dai dong dien (K,) la 1y $6 gitta dong dién ra va
dong dién vao:

K, = (5.4)

) e i ke h dui cong sidt (K, ) a1y 30 gifta cong sudt ra va cony
NUAT vae:

P < =
I :[T (3-3)

N¢u cong suat tinh theo don vi dexiBel thi:
K,=101gK, (5.6)
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5.3.2. Trd khang vao va ra cua mach khuéch dai

a) Tro khdng vao a1y 6 gifta didn ap vao va dong dién vao:

. U :
/. = (5.7)
I
h) Ura khdang ra fa 1y 56 giva dién ap ra va dong dién ra:
U
2=t (5.8)

5.3.3. Pdc tuyén tan s& cla mach khuéch dai
Hinh 5.2 la dac tuyén tdn s6 cia mach khuéch dai.

$i, (4B)

s Hinh 5.2 f2 f{Hz)

D6 1a do thi bicu dién sy phu thudce cha hé s6 khuéch dai vao tan so.
Trén dac tuyén, khoang tan s6 1 {, = {, 1a dai tdn s& ma mach khuéch dai
¢6 kha nang lam viée duge. Tai nhitng tan 8 nay. hé s khuéch dai cua
mach giam di 3dB so véi hé s3 khuéch dai cye dai.

Hién tuong hé s6 khuéeh dai giam & tan s6 thap va tan so cao, goi do
13 hién twong méo tuy&n tinh. Sy méo tin hiéu ndy 1a do cdc phan tir tuyén .
tinh trong mach dién nhu cudn cam, t dién gay nén.

5.3.4. Méo phi tuyén trong bd khuéch dai

a) Méo diéu hod: Hién tuong méo tin hicu ndy dugc biéu dién trén
hinh 5.3.

Hinh 5.3
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Khi ta dua tin hiéu c¢6 dang hinh sin 0 diu vae:
U, =U_ sinaot
Thi ¢ déu ra ta nhan duge hinh sin bi bién dang. Phan tich hinh sin
bicn dang do ta thay no bang tdng hinh sin ¢6 tdn $6 co ban ban diu va cdc
hinh sin khdc ¢4 tdn 6 16n gdp 2. 3... n lan so véi hinh sin co ban ban dau.
Cac hinh sin ndy ta goi 1 cdc hai phu.
U, =U;sinot + Uysin2ot + Usindot +... + U, sinnot— (5.9)
D¢ dinh gid miic d6 méo ctia tin hi¢u, ngudi ta ding h¢ s6 méo khong
dudng thing vi dugc dinh nghia nhu sau:

\/U,J +US +..+U
d= - U T 100% (5.10)

Tir (5.10) 1a thdy mach ¢6 chdt lugng cao thi hé s6 méo nho. Trong
thuc t€, cde hai bac hai vi hai bac ba thudmg giy dnh hudéng 16n. Ta con dinh
nghia heé s6 méo hai bic hai va ba;

d, =y—3.100% vil dﬂ‘zgﬁ‘.IOO% (5.11)
i l'J] [

b) Méo bién do

Hi¢n tugng dién 4p ra va dién U £V}
ap viio bin doi khong theo quy
luat dudng thing ta goi 1a méo ;
bi¢n d¢. Suy (i hinh 5.4, di¢n 4p !
vao d¢ cho mach khuéch dai i
khong méo la khoang tir U, dén '
U.,.. Trong khoang di¢n dp ndy tin I

. . . N UVI UVZ Uu(mv}
hi¢u khong bi méo vi dién dp ra va
viio bién déi vdi nhau theo quy Hinh 5.4. Méo bién dé

ludt duong thang.

Hién tugng méo ndy la do cdc phédn tr phi tuyén nhu diét, tranzito
24y nén.
5.3.5. Tap am va nhiéu trong bé khuéch dai .

Khi ta khong dua tin hi¢u vao nhung vin ¢6 dién dp ra trén tai, thi dién
dp do a do nhic¢u bén ngoai tdc dong vio hoac do tap &m cla bin than may
gay nén. Bo khuéch dai ¢6 chat luong cao thi mifc tap am cang phai nho.
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Trong ¢de bo khudch dai. ngudi ta dinh nghia hé s6 tap am S bang ty 58 tin
hi¢u trén tap an:

S=—% (5.12)

5.3.6. Hiéu suat cia mach khuéch dai

Hicu sudt cua mach khuéch dai ky hicu 1a n, duoc dinh nghia la ty s6
gifta cong sudt ra trén tal vit cong sudt tdu thy cva mach khuéch dai (P,):
IJ
n=--.100% (5.13)

)
[H

5.4. HOI TIEP TRONG BO KHUECH DAl

5.4.1. Khai niém vé mach hoi tiép

Hot ucp la dua mot phan tin hicu ra (di¢n dp ra, dong dién ra) cua mach
khu¢ch dai quay tre ve dau vao.

Mach dién lam nhi¢m vu trén goi ki mach hai tiép.

Ngudi ta phan ra hai loai hai 1icp co bian 13 héi 1ép duong v hai 1iép
am. Tin hi¢u hot uép am nguge pha vét tin hiéu vao va tam y¢u tin hi¢u
vito. Nauoe lai. hoi 11¢p duong dong pha vai tin hiéu vao vi lam ting tin
hicu vito, thudny 1am bd khuéeh dai mat on dinh nén réit it dung trong cac
mach khuéch dai ma chi dimg trong cac mach tao dao dong.

Ngoii ra con phiin bi¢t hdi tiép am mot chicu, xoay chi¢u. Hoi 1iép am
mot chidu d& on dinh ché do lam vice coa mach khuéch dai, héi tidp am
xoav chiéu thutmg dang d¢ on dinh cde tham s8 cia mach. Vi vay trong
cidc mach khuéeh dai ¢hi xét cic mach hoi ti€p am.

5.4.2. Phan loai mach hai tiép

Thee cich mac ¢ ddu vio va diu ra ciua b khuéeh dai, ngudi ta chia
lam 3 loat hoi 1icp saus

() Ho81ép didn dap net 1iép

Tin hicu hoi tép dua vé dau vio mac noi iEp véi ngudn tin hicu ban
diu va ty §¢ vai dién dp dau ra vé wén hinh 5.54.
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c) d)

Hinh 5,5, Cac loai mach hai tiép

b} Hoi tiép dién ap song song

Tin hi¢u hoi ti€p v¢ dau vio mac song song v6i ngudn dién dp ban dau
va 1y 1€ vai dién dp ra (hinh 5.5b).

) Hoi tiép néi viép dong dién

Tin hi¢u hoi ti€p vé dau vio mac noi tiép véi ngudn iin hiéu ban diu va
ty 1¢ véi dong dién ra (hinh 5.5¢).

d) Hoi 1iép song song dong dién

Tin hiéu hoi 1iép v¢ ddu vao mac song song véi nguén tin hicu ban dau
va ty 1€ v&i dong dién ra (hinh 5.5d).

Trén cic so d6 duge ky hiéu nhy sau:

U, U, la dién dp vao va ra cha mach khuéch dai c6 hoi 1iép;

I.. 1, 1a dong vao va dong ra ctia mach khuéch dai ¢6 héi ticp;

Lo Lao Uy U, la dong dién vao, dong dién ra, dién dp vio va ra cia
mach khuéch dai khéng c6 hai tiep.

Lo Liw U U 1a dong vio, ra, dién dp vio, ra ctia mach héi uép.

5.4.3. Anh hudng ctia héi tiép tSi cac tinh chit cha mach khué&ch dai

a) Anh futong ciia hoi iép 101 hé s6 khuéch dai
Dé xét anh hudng nay ta xét hinh 5.54. Ta ky hicu:
K, 12 hé 6 khuéch dai khi khong ¢6 héi 1iép;
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K, la h¢ so khuéch dai khi ¢ hoi ticp:
B 1a hé s6 truyén dat ciia mach hoi tiép:
Theo dinh nghia h¢ s6 khuéch dai ta ¢6:

I
KU - [' rk
U\.‘L
U,
K, = -l-J— (5.14)
Pau vao ta co;
U =u,+U, (5.15)
Hé s& truyén dat cia mach hoi 1i€p duge dinh nghia nhu sau:
B= —l{i (5.16)
U\-‘h
U,=BU, (5.17)
Thay biéu thifc (5.17) vao (5.15) ta ¢6: .
U,=U,+BU,=U_,+BK,U, (5.18)
Thay (5.18) vao (5.14) ta cé:
U
L K, (5.19)

U U_(1+K..B) 1+BK,

Tir (5.19) ta thdy, khi ¢6 hoi ti€p am, hé s6 khuéch dai cua mach s€ bi
giam. Néu hé so khuéch dai K, 16n thi hé s6 khuéch dai clia mach ¢é hoi ticp:

Khi trong mach ¢6 hdi tiép duong dién dp hdi ti€p va dién dp vao cung
pha nhau ta cé:

U
= a - K (5.20)
VU, (1-K,B) 1-BK, |

Nhu vay, trong mach ¢6 héi ti€p duong thi hé s6 khuéch dai cia mach
s€ tang.

b) Anlt lutdng ciia hoi 1iép tdi tré khdng ra va vao ctia mach khuéch dai
Xét so d6 hinh 3.5a va theo cong thirc (5.19) ta c6: Trd khdng vao cla
mach khi ¢6 h6i ticp:
o U _U,(+BK,)
M| I

v b
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mik: IL.=1,

nén: R, =R, (I1+BK) (3.21)

Tir (5.21) ta thay. khi ¢6 héi ti€p am néi tiép thi trd khing vao cla
mach s€ tang (1 + B.K,) 14n. Bang cdch chdng minh tyong tu ta rit ra dugc
k¢t luan sau:

- Hoi ti€p am di¢n 4dp néi ti€p nhu hinh 5.5a ud khdng ra giam, g
khdng vao tang.

~ Hoi tiép am dién dp song song nhu hinh 5.5b trd Khang ra va vao déu giam.

- Hoi ti€p am song song dong dién nhu hinh 5.5d 1am giam trd khing
vao va ting trd khing ra.

¢} Anh hueéng hoi HEP 131 dde mven tdn s¢

Anh hudng cia hei tiép duge biéu dién trén hinh 5.6.

Nhu chitng minh ¢ phin trén héi tigp 4m lm giam he s6 khuéch dai
cua mach nhung dai tén s6 duge mé rong, héi Liép duong tuy lam tang hé
s6 khuéch dai clia mach nhung lai lam giam dai tan s6 lam vigc.

) Ky

4

Hinh 5.6. Anh hudng hdi tiép tdi dac tuyén tin s
Trén so d6 ta ky hiéu:
K, la h¢ s6 khuéch dai ciia mach khong ¢6 hoéi tiép;
K," la h¢ 6 khuéch dai khi ¢6 héi tiép duong;
K, 14 h¢ s6 khuéch dai ctia mach khi cé héi tiép am.
d) Anh lucong hoi tiép dén hé 56 méo khong diwong thdng
Néu goi d” Ia h¢ s6 méo khong dudng thing khi mach ¢6 héi ti&p thi ta cé:
d
d'=———
I1+BK,

Nhu vay, héi ti€p am lam giam hé s6 méo khong dudng thang.

(5.22)
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¢) Anh hicong cia héi 18ép 167 do 6n dinh

Khi ¢6 hdi 1iép am, do on dinh ¢ila mach khuéch dai s tang 1én. Tinh
chat niy dac biét quan trong trong diéu kién cdc tham s6 & diu ra thay déi
theo nhiét do, khi dé dién dp ciing bi thay déi din dén dién 4p vio ca mach
cling thay doi, su thay déi ndy ¢6 xu thé chéng lai sir thay doi céc tham so
& dau ra.

Tam lai. dé nang cao chit luong cta mach khuéch dai nhu tang dé 6n
dinh, giam hé s6 méo, thay déi tré khang vio va ra cho phil hop, ngudi ta
thutmg dung héi 1iép am. Ngodi ra, ¢don ding hoi tiép am dé lam mach diéu
chinh am tuong. am sic d¢ thay doi hé s6 khudch dai tuy theo tian s trong
cic mach khuéeh dai dm tan...

Duéi day 1a mot vai vi du vé mach hoi ti€p am hay dung trong thuc t€:

Mach dién hinh 5.7 12 mach khucch dai ¢é hdi ti€p am ndi tiép dong
dién duge thue hién trén dién tee R, ta 6

Ug=Us=R:
Nhur vay dién dp hot tiép phu thude vao dong dién ra, 11 dau vao ta ¢6:
U, =U, =Uy: + Uy, (5.23)

Picn dp vao khi chua ¢6 héi tiép Uy, mac ndi tiép vdi dién dp hdi tiép
trén R, nén day 1a hoi ticp ndi ti€p. Mat khac tir (5.23) ta thay, khi U, ting
thi dién ap vio khi chua ¢6 héi tiép Uy, giam (vi U, khong déi). Nhu vay
U, vi Uy, nguge pha nhau. H6i ti€p Am mot chiéu trén Ry, ¢6 tic dung lam
ting dd on dinh cla mach vi: gid thict nhi¢t do tang 1am cho dong dién 1,
tang, dién dp wén R tang. Su tang di¢n dp hoi tiép trén R, s&€ c6 tac dung
lam giam dién dp vao Uy, va lam cho I; gram.

+Ec

Hinh 5.7. Mach khué&ch dai ¢é hdi ti€p am ndi tiép déng dién
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Tuy nhién, héi 1i¢p am trén dien 1rd

dai cua mach. DE khic phuc hién tugng
nay. nguoi ta mac them w dién C, song
song véi dién trd R . C

Hinh 5.8 14 so dé mach khuéch dai o
¢ hoi tiep am dien dp song song. Mach
hai 1iép duge thue hicn qua dién tro R,
Dicn o hoi Gép Ry tay dien dp ur diu
ra cua mach khuéeh dai {cue C) vé diu

R, €6 tac dung [am giam hé s6 khuéch %RC
Ry

o— —0

vao (cuc B) dé cung cap dién dp md cho L
tranzito, déng thoi lam tang su én dinh~ Minh 5.8. Mach khuéch dai cé héi
cla mach. tiép am dién ap song song

Hinh 5.9 1 so d6 mach khucch dai ¢6 héi ti€p am dién 4p néi Lidp, tin
hi¢u ra duge dua vé cuc emitd cia T, thong qua mach héi tiép RC. bay Ia
mach hot tiép xoay chidu.

+ T ©
Ra Re,
C
— F—ur
C4
Rs Rea

Hinh 5.9. Mach khu&ch dai cé hSi tiép am néi tiep dién ap

5.5. CAU HOI VA BAI TAP

I. Ncu vi tri, chifc nang va ng dung cia mach khuéch dai tin hi¢u nho
trong bo khuéch dai.

2. Trinh bay cic tham s& ¢g bin ciia mach khuéch dai.

3. Phan tich nhimg dnh huéng coa héi Licp am 161 cic tinh chal coa
mach khuéch dai, v& mach dién minh hoa.

4. Phin tich tic dung link kicn vi nguyén ly lam viée coa mach dién
hinh 5.10.

T MACH Db

49



© U 20V

Y Rg £ 1,70k
—6V Ur
L,
_-.FI i
O
I i R, p=120
: Cy104F r er=40k!1
0
Ceg10 F

5k

R
Uy
11
o

Hinh 5.10 Hinh 5.11

Bai tap 1. Cho tang khuéch dai nhu hinh 5.11, véi cdc thong s6 da cho
trong mach dién: chon tranzito loai Si véi Uy, = 0.7V.

a) Hav phan tich tdc dung linh kién va nguyén 1y lam viée coa mach
khucch dai (khi khong cé w C).

b) Phan tich tdc dung cta e C;; trong mach khuéch dai.

¢) Hay xac dinh:

I

R,

R.:

K. _

K, v61 mach khong ¢é tu Ci;;

K, vdi mach khong ¢6 tu C,, so sdnh h¢ s6 khuéch dai dong dién thay
d6i. Cho bi¢t nguyén nhan sy thay doi d6.
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Bai 6
MRCH KHUECH PAI TiN HIEU NHO
DUNG TRANZITO LUONG CU'C

6.1. KHAINIEM VE CAC CACH MAC TRANZITO LUGNG cuc

Trong thue t& ngudi ta dimg ba cdch mic co ban cua tranzito. o Ia
cdch mac I chung (EC). B chung (BC). C chung (CC). Khdi ni¢m chung &
day c6 nghia la: cue d6 via tham gia O dau vio, vira tham gia & dau ra.
[inh 6.1 13 ba cich mic co ban do:

I -
C P — iy
o l
ra vao ra
P e ]
— o B <
aj b)

Hinh 6.1. Cac mach khuéch dai
a) Mach EC; b) Mach BC; c) Mach CC

Mach mic E chung dién dp vao duge dua 16i cue B va E. dien dp ra
duoc 1ay & C vii E nbu vay E 12 cue chung ¢ dau vao va ddu ra cia mach
khuceh dai.

6.2. DUONG TAI VA DIEM CONG TAC TiNH

Duong tdt tinh duge ve 1rén dic tuyCn tinh cda tranzito (hinh 6.2) d¢
nghi¢n ciu dong dign va dién dp khi mic trong mach cu thé ¢6 tai. Dicm
lam vi¢e tinh [ diém nidm trén dudng tai tinh, né xdc dinh di¢n dp vi dong
dien khi khong ¢6 tin hicu. BE hidu 16 van dé nay ta xét mach khuceh dai
mac EC ohw hinh 6.3.

Phuong trinh quan h¢ dong dién ra va di¢n ap ra c6 dang;

U =E. - 1. R, (6.1)
Néu dign dp phan cuc Uy, lam cho tranzito khod. khi ay:
L= 0va Uy = E. =20V, Nhu vay didm ¢6 toa do (I, =0. U, =20 {a
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di¢m f\ trén dac tuyén ra. Gia thiét rang Uy, 1am tang cho tranzito mad va
lo = 0.5mA, kKhi av ta co:
Uy =20V - 10kQ. 05SmA = 20-5= 15V

Khi U = 0 thi I = 2.8mA.

Néi cac diém rén ta s¢ duoe dudng tai tinh véi R = 10kQ. Qua nhimg
phan tich wén ta thily dudng i chinh 13 do thi bién thién coa dong dién [,
theo dicn dp Ug; Gng véi tdi R, va di¢n dp nguon nhat dinh. Khi thi¢t k¢
mach. diém [am vicc phii nim trén dudng tii.

1(mA) b g
bo | K Teme0uA
1.8

1.6

1.4
1.2

1.0

0.8

0.6

0.4

0 12 14 16 (V)
Ugg —=
Hinh €.2
+Ec
-0
Ic
Rp Re
)
lg
\ lUCE
Uge
[e
0O 0

Hinh 6.3. S¢ d6 mach EC, dic tuyén va dudng tai tinh



Nhu da néi trén, diém lm viée xdc dinh dong dién 1. vi dieén dp U,
~ khi khong ¢6 tin hi¢u vio. Khi ¢6 tin hiéu vio, dong 1, bi¢n déi theo su

bién doi cha bien do tin hicu din 16 dong I bi€n déi. két qua bicn dp ra
tren i bicn doi gidng nhu quy ludt bicén ddi cia dién dp vao. Vi so do
nguven ly hinh 6.3, duding i (inh R = 10kQ. Gia thiét chon di¢m lam viée

tinh Q nhu hinh 6.4, {tng véi diém nay I, =ImA, U, = 10V.

Khi I, ting tr 20pA dén 40pA. Trén hinh 6.4 ta thiay 1. ¢6 gia try
bang £.95mA va U, = 0.5V.

Cé the thay rang. khi 1, = +20mA dan 16i AU = - 9.5V, khi I, gidm

W 20mA xuong 0 thi . giam chi con 0.05mA va Ug: = 195V, tie la
kht L, gidam di mot lugng AL, = — 20mA 1am cho U tang lén mot lugng
AU, =495V, ’
g = 40uA
20K m e T ot
’ 15 Alg

e \Q Ig = 20pA T 10uA
108~ -—— TN T e e e e — e 3 = { - _
- ': fg= 10pA \

0.525 I B. - __“ Alg = 20pA 3 ; A
0.4 : O‘:

0.05mA i :\IB = OuA ‘jllA

0 4 ] 122 ;15 120

AUce =-9.5V!  AUg=+95y ! Ugt — =

Hinh 6.4. Chon diém lam viéc tinh

Tom lai. néu chon diém 1am vice Q thi 0 diu ra ta ¢6 thé nhin duoc sy
bicn doi cue dai dien dp A U, o = 9.5V,

Ncu chon diem Lm vice khdce, vi du didm Q' tai day taco [, = 0,525mA,
Ui = 1173V tinh todn tuong tw nhu trén ta thay dé tin hicu ra khong mdéo
ta chi co the dat duge gia i Uy, 161 da la 4,75V, Nhu vay. dé tin hicu ra

Lo va khong bi méo, dicm lam vice tinhy thuong chon & dicm gilta cua
duong tai tinh.

n
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6.3. MACH CUNG CAP VA ON PINH CHO TRANZITO

$3¢ cho tranzato kam vice ta cin phii cung cip dicn dp mot chicu. chon
dicm fam viée cho pht hop. Mat khdc. trong qui trinh lam vige. cic tham
SO cna tranzito phu thude rat nhicu vio nhict do. vi vay ta luon phii c6 bign
phip d¢ on dinh di¢m 1am vice cho tranzito.

6.3.1. Nguyén tac chung vé phan cyc

Mudi tranzito 1am vice, phai thod min dicu kién sau:
Tiep gidp wifta 12 B phat duge phan cue thuin;
Tiep giap gidga C- B phai duge phian cue ngudc.

D¢ e dong tinh L., trong mach colecto, phai cung cap cho buazo mit
di¢n dp ndo dé goi b thién dp. Cung cilp thién dp cho bazo thudng lay
npudn cung cip cho colecto. BE cung ¢dp cho bazo ¢o the dung cdc
phuong phip

Dinh dosie kKhong doi cho bazor
- Binh dicn dp bang mach phan ap:

“Pinh dién dp bang hoi 1iEp am dign dp song song.
6.3.2. Mach cung cap cho tranzito

a) Mach cung cdp dién dp cho cie B bdang dong 6 dinh

3
ICO +EC
Ra Re
1—-—9
Co
N lpo
< 1 l Uceo
C
T ! U \. U,
N LEQ l
i— _ £}

Hinh 6.5. Mach dinh déng cho bazg

Sar do mach di¢n hinh 6.3, Ta ¢o:

Er = ]nn Rn + Um-:n {6.2)
E. U,
Suy ra: ly, = EeUna (6.3)
Rn

54



Do Up, rat nho so véi E¢ nén ¢6 the bo qua:
E.

By f{"

H

I (6.4)

Nhu vy, nhdr ¢6 dién 1ro R, ta di xide dinh dugc mét dong di¢n khong
déi 1. Dien rg RH phai ¢6 tri $6 Ion khodng vai ram kQ. Trén mach ra:

=1, R + Ul {(6.5)
Bicu thic (6.3} Lot la phuong trinh dusng tai. Trong phuong trinh E..,
Re co dinh nén |- tang thi U, gidm. Vé cay tao, so do nay kém on dinh vi
tihuw ta di bict:
feo= Blyy+ B+, (6.6)
Trong dé 1, la dong nguge phu thuge rdt nhidu vao nhi¢t do. Khi

nhigt do tang, 1., ting lun cho Uepo nhur vay 1éch khoi diém 1am vice dd
dugc tinh 10dn ban diu. Hién tuong ndy ta goi la hién tugng troi nhidt.

h) Mach cdap dién dp cho bazo bing mach phdn dp
So do cua mach nhu hinh 6.6:

. —0
lco +Ec

g R, Re
[ +lgo
¥ "_ <
C,
{—

T UBEO\
-

Hinh €.6

Uceo U,

Trong mach thuong chon dong dien I = (5 + 10)],,, vit ¢6 thé bo qua L,

sovai L. Tacé:

E.R.
U, = U, = ——=2 (6.7)
? LG R. +R2 .
(m:E R [(0 (6.8)

Tt bicu thae (6.8) phuong phdp cung cip ndy cing chua khac phuc

duoc hién tuong tréi nhiét vi chua ¢6 mach di¢n d€ 6n dinh dong dién leo-
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) Much cung cap dién dp cho baze bang hot tiép am dién dp song song
Sor dé mach dién nhu hinh 6.7.

o

o
s
o

Hinh 6.7 Hinh 6.8

Nhu di phan tich ¢ cic mach dién trén cic phuong phip cung ¢ap do
con ¢é do on dinh nhiét kém. ngodi ra khi dong dién 1. tang lam dicn ap
Uy giam, Co the 1pi dung hién tugng nity lam cho dong dién |, giam. do
d6 on dinh duge dong 1. That vay. dong I, phu thudc vao hai véu (3 I,
va I, do dnh huong nbi¢t do I, ang lén khicn 1., cing ting. Nhimg néu
loi dung sy ting cua dong I, d¢ fam giam dong L, khi¢n 1, giam bét thi
k¢t qua a dong 1. o lai gid i ban dau. Viée mic nhu hinh 6.7 sé& thoa
man dicu kién tren. Trén so do, dicn rd R duge néi true 6iép gitta colecta
va bazo nén tr hinh 6.7 ta ¢d moéi quan he trong mach ra nhu sau:

E‘[' = {1(1} + II{(})I{1+ U('HJ (6-9)
Con quan he¢ dién dp trong mach bazo ¢4 1h¢ viet dudi dang sau:

Ucro = Lo Ry + Uy (6.10)
Vi Uy, nho ¢6 the bo qua nén suy ra

U('lf() = IH(I I{li

Tu (6.9) va (6.10) 1a thay, pia sir nhidt dd tang kun cho dong dién 1.,
tang thi dién dap U, s€ giam kéo theo dong dicn 1y, sé giam. Nhu vay dién
ap hoi ucp qua Ry, lam ting dé on dinh nhict nhung lai lun gidam hé so
Khu¢ch dai tin hicu xoay chi¢u. B¢ khac phuc mau thuin ndy mach duce
mac nhu hinh 6.8, Dicn 1rd R, trong trudng hgp nity duge chia thinh hai
phan R, R,, dicm néi 1iép hai dién tré ndy duoe ndi vdi dit qua  C. Dai
vat dien dp v dong mot chiGu. 1y € cot nhu hd mach khong ansh hudng ¢3
dén che do mot chicu. Nguge lai véi tin hiéu xoay chiéu thi tu C coi nhy
ngiéin mach xudng dat khong cho phan héi trg vé diu vao.
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6.4. PHUONG PHAP ON DINH DIEM LAM VIEC CHO TRANZITO
6.4.1. Dat van dé

Che 46 tinh nghia [ khi chua dua tin hicu vivo rén cic cue coa tranziie
¢o cde dong tinh va dicn dp mot chicu. Khi ¢6 tin hicu vao. dicn dp va dong
di¢n bicn doi xung quanh gid tri cis didm bam viee tinh, D¢ dam bio cho
mach lam vige binh thuomg trong nhimg diéu kicén khic nhau vé do am,
nhict do moi uudng xung quanh, ngodi vice cung cap dicn dp mot chicu
thich hop cho cic cue con phii ¢6 cic bicn phdp on dinh diem [am vige,
néu khong, chit lugng cha mach s¢ giam sdt vi cde tham so cha tranzito
phu thuge rit nhicu vie nhi¢t do. Muc dich ctia cdc mach on dinh La gii

cho dong dién 1, khong dor do nhimg tic dong cia mei truding.
6.4.2, Cac mach 6n dinh tuyén tinh

Trong bai 4 da phan tich hoi ticp 6 tic dung Lam tang do on dinh cha
mach, vi vy ngudi ta thudng ding cée mach hoi tép rong cite bd Khaceh
dar. Duéi day ta xét mot so vi du:

Macli Khucch dgi duge on dinl biing héi 1i¢p am néi ticp dong dien. Su
do mach dién 1i hinh 6.9

T <
+EC
R, Ry
———a0
»
Cy
o—A}——
] U,
UV
[l — 1
C

Hinh 6.9. Mach khuéch dai ¢ héi tiep m ndi tiep dong dién
Nouyen tac on dinh cta mach nhu sau: Khi [ tang (do nhict 3¢ 1ang
hode do do tap tdn tham & tranzito...) thi di¢n dp ha tren dicn G R, la
Uco = Ry T, tang. Vi dién dp bazo 18y weén b phan dp R, R. gan nhu
khong doi. nén thien dp gifta emito vi bazo U, giam lam cho 1, eiam
theo. do do 1., khong tang duac.



Trong so do nay R,

o 0 ndy | | 2
L nhigm vu hoi uep am Loz

dong dicn mot chicu de %W . le
on dinh chd do lam vice. “
D¢ rinh hdi GEp am xoay I Icos R

chidu lam gidm h¢ s SN I VY Tz
khuéeh dan coa mach, can o \

maic song sony véi R, mot Uaem\\ tBon Ru  Ugrop | Ui

tu O Ul 80 sao cho ngan N
mach dor vl dong tin s
hi¢u xoay chicu. Ngodi ra Rey Re.
con phuong phip on dinh
dicm lam viée bang cach
ahiép true UEp cic tang Hinh 6.10

nhu hinh 6.10.

Trong trudng hop ndy dién dp cip cho buzo ting mét dugic 1ay 1ir emita cla
ting hai thong qua dicn trd hoi Gep Ry, Khi do yéu td nlo d6 [am cho dong dién
[, tang thi dién dp weén R, tang, dién dp Uy, tang dan téi dong 1,,,, |, ting

ma: Eo= Ry Lo, + Yo

mit khice ta co: Uy, = Upgeos + Uy,

Loz

o -+

nén khi U, gidm lam cho Uy, gidm din t6i dong dién 1~ gidm
- - l\" - - ~t
6.4.3. Cac so do on dinh phi tuyén
Pé¢ én dinh didm 1am viée trong cdc so dé on dinh phi tuyén ngudi
thudng ding phuong phidp bl nhiét nhd cdae phan wred thaim 56 phu thude vio
nhi¢t do nhu tranzito, dict, dién trd nhiét. Cde so dé nay thuong dung trong
cdc mach cong suil v mach 10 hop. Hinh 6,11 14 céc sa dd 6n dinh phi wuyén.
o~ E
+Ec foc

Ry

Re

a) b) c}
Hinh 6.11. Cac so dé &n dinh phi tuyén



Neu diot vi tranzito trén hinh 6.1 1a déu duge san xuat 10 mot foar ban
dan nhu nhau vi néu nhict do mat ghép cua ching nhu nthaw thi dac tinh
nhi¢t cua dién dp bazo cmita v dién dp ha 1rén diét nhu nhau, hon nia
Uy v Uy, €6 chicu nguoe nhaw nén dnb hudng cia nhiét do duge b nhau
hodan an. B¢ giam dnh hudng do do p tin cta tham sé tranzito 2ay ra
con dang thém héi UCp am noi tiep dong dicén R, .

So do hinh 6.1 b cling lam vige theo nguyen tic dé. Tay nhién so do
hinh 6.11b ¢on cd the b duoe cic bién ddi cia ngudn cung cip: khi mic
NG GEp R vai mot dict phan cue thuan, thi R, R, ciing diét tao thanh ho
phan dp dua dicn dp cdp cho bazo. ndu chon R, >> R, thi di¢n dp bazo hau
nhur khong phu thude vao di¢n dp nguon cung cip.

S do hinh 6.1 e ding dién trd shiét cé h¢ 56 nhiét am dé bi. Khi
nhi¢t do tang thi R, giam, U, tang. 1am cho U, giam, dong di¢n 1. gidm.
Tuong 10 ¢d thé mac mot dién rd ¢6 b 6 nhict am song song vai dién tra
R, hodc mac song song véi R, dicn 1ed nhict ¢6 hé s6 nhict duong.

Cic so d6 on dinh phi tuyén ¢6 dac didm: mach 6n dinh chi gay én
hao phy khong ddng ké va khong [ giam dién dp ra.

6.4.4. Mach &n dinh trong cac mach té hop

Trong cic mach 16 hop twong we. 98 én dinh diém lam vice ngudi ta
thuong dung cic nguon dong dién ché ao dudi dang vi mach.

Ee

R4

I

Hinh 6.12. So 45 nguén dong

Hinh 6.12 1a so d6 ngudn dong dicn. Gid thiét I. khéng phu thuoce vao
Uey va cidc vanzito T, T, ¢6 tham 6 hoan toan giong nhau va & cung nhict
do. Ta co:
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13

by=laval, =1, = I:_ (6.11)
)
Trén sodo hinl 6,12 1 ¢é:
210
L=l + 20, =1, + S0 (6.12)
{3
I,
SUY Fd: [(h= - vl B>>2 (6.13)
|47
¥

Tu bidu thife (6.13) ta thily ¢4 thé dimg dong T, d¢ didu khicdn tri s8 cha
dong [ vivdy con goi day la mach guong dong. B¢ on dinh 1. don gian
nhat 1a 161 dicm véi nguon dien dp mot chicu dn dinh qua dién uo R.

Mach nay yéu cau Iy va T, phat hodn toan giong nhau nén thudng che
tao thanh mach o hop.

6.5. CAC MACH KHUECH DAl CO BAN
6.5.1. Mach khuéch dai EC

S do mach 1:C trong thue t¢ duge mace nhu hinh 6.13.

Q

b)

Hinh 6.13
a) So dd mach EC; b) Sg dé twong duong mach EC

Trong so do nay e C; toai b dnh hudng lin nhau cia ngudn tin hicu vi
mach vao dot va thimh phan mot chicu, ty C, ngan khong cho thanh phan
mot cincu, ¢hi cho thanh phian di¢n dp xoay chiéu ra wi. Dicn rd R, R, d¢
e dinh ¢hi¢ do tinh cua tang. Neuven 1y B vige cda mach nhu sau:

Khi dua dién dp xoay chicu 16 ddu vio xudt hicn dong xoay chidu
haza vin do dé xuodt hicn dong xoay chicu colecto & mach ra cua 1ang. Ha
ap wen dien e Ry o nen dién dp xoay chicu trén colecto. Hién dp nay
duge diea gua e C b mach tai.
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Hinh 6.14. Xac dinh ché& dé tinh clia ting EC
Dung phuong phdp do thi dua vao dac tuyén ra dé tim mai quan hé
gilta cdc gid tri bién do cua thanh phan xoay chiéu (dién dp ra U, va I ).

Su phu thuoe Uy = f (1) ¢6 thé tim duge tir phuong trinh:

Ucro = E¢ = I Ry — I Ry (6.14)
Vil,, = I, nén ta ¢6 thé viét:
Ucro= E¢ = Ieo( Re + Rp) (6.15)

Bicu thic (6.15) la phuong trinh duong tai mot chi¢u cia tang. Dua
vao dic tuyén vao ta chon duge dong bazo tinh can thiét, chinh 1a xdc dinh
toa do diém P 1a giao diém cla dong I, = I, v6i dudng tai mot chidu trén
dac tuyén hinh 6.14.

D¢ xdc dinh thanh phian xoay chi¢u cta dién dp ra va dong colecto
phai dung duong tai xoay chicu. Di¢n trd xoay chiéu cta gom hai dién trg
R, va R, mac song song. Tir d6 thay rang tai mot chi¢u 16n hon tii xoay
chicu. Khi ¢6 tin hi¢u vao. di¢n dp va dong di¢n la téng cua thanh phin
mot chicu va xoay chi¢u, dudng tai xoay chicu di qua diém lam viéc tinh P.
bPo doc cha duong tai xoay chicu doc hon dudng tai mot chiéu.

D¢ tin hi¢u ra khong bi méo. cic tham sé tinh phai thoa man nhing
diéu ki¢n sau:

Ueo> U, + A Ugg (6.16)

I co > Ium by ICO (6.1?)
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O day: AU, 1a di¢n dp colecta Gng véi doan dau dic tuyEan ra {con gol
ba dicn ap U, bdo hoa). Quan he dong [, vair dicn dp ra ¢o dang:
U
L= (6.18)
' R,

R

1

D¢ 1dang he s6 khudeh dai cia 1ang, tri sd coa R phii 10n hon R, tir 3
dén 3 lan.

Khi chon cic phan ur ciia b phan dp v6i quan diém on dinh nhi¢t cho
ch¢ o tinh thi sy thay déi cia dong tinh 1, phii it anh huong 161 thay doi
U,,. Muon vay thi dong I qua bo phan phan dp phadi lon hon dong dicén 1
qua dicn trg R,. Tuy nhi¢n v6i dicu kién 1 >> 1, thi R, R, phai nho vit
ching s€ gay ra mac ré mach vio. Vi the cde phan ta caa bo phin ap phii
han ch¢ theo dicu Kicn sau:

R, = R (2 dén 3)r, (6.19)
l{.f
[, = (2 dén 5) 1, (6.20)

r. 14 dién trd vivo cda tranzito, dac trung cho dién trd xouay chicu mach

bazo-cmita (r, = AU, /Al

Dién rd R,. R, ¢6 th¢ tinh theo cong thife sau:

L,
o -U

[{l = ul_& (6.22)
Ip - IW.)

Khi chon tranzito can chd y t6i cdc tham s gidi han nhu: dii tan 88
lun viée cling nhu cic tham s¢ v¢ dién dp va dong dién va cong suit. Dong
di¢n cho phép cuc dai 12 1., phii 160 hon tri s& e thdi IGn nhat cha dong
colecto trong khi lam viée, nghia la: _

L= Teo+ Lo, <L (6.23)

Vé mat dién dp, ngudi ta chon tranzito Uy ¢p > Ec.

Cong suat ti¢u hao trén colecto cta tranzito Pe = U, I, phai nho hon
cong suat cuc dai cho phép cua tranzito P .

Cic hé s6 khucch dai K, K, cing nhy dién tr¢ vao, di¢n trd ra 1
nhitng chi tiét quan trong cua b khuéch dai. Nhiing chi tiéu dé duoc xdc
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dinh khi tinh todn mach doi véi tin hicu xoay chiéu. Phuong phip giii
thich dua uén co " thay the tranzito va tang khudch dai biang so dd luang
duong dong xoay chicu. So dé6 thay the ting E. v& trén hinh 6.13b. B¢ don
gian. a gia ¢t rang ting khuceh dai duce tinh & midn tdn 56 trung binh.
tin hicu vao [a hinh sin v dicn 1r¢ cda ngudn cung cip doi vai dong xouay
chicu bang 0. dong dicn va dién dp trong mach tinh theo gid tri hicu dung.
Bign tro vivo cla tang:
=R /R, (6.24)
Vi dien tro trong et nguon dong 1, rd [6n conr, + R // R, >>r.+ R,
nén:
Upe =Ty + L AR + 1) hay La:
U = Ly {ry + (1 + By + (1B R,
chia ca hai v¢ cho |, ta cor
r=rg+ 0+ B+ {1+ BIR, {6.25)

Vol dicu kién R, // R, > (2 dén 3) 1, 12 <6 R, cla ting E. khong vuot
qua I dén 3kQ

Xie dinh he 56 khucch dai K= 1, /1, 1 s dé (6.13), tinh gdn ddng ta o6

K =B Re /IR, (6.26)
R,
Xac dinh h¢ s6 khuéch dai dicn ép K, = U,/ E
K, = LR (6.27)
I (R, +R)
Qua tinh toan tim ra dugc:
R /R
= -t (6.28)
B R, +R, -

T (6.28) ta thay B cang i6n. v dign wrd mach ra cia ting cang lén so
vor dién tro mach vao thi hé s¢ Khuéel dai cang 16n. Dac bi¢t hé s6 khuéch
dai dién dp € tang khi dién trd trong cua ngudn giam. He s6 khuéch dai
dicn dp trong mach E. khoang 20 dén 100. Vi tdng khuéch dai Eq dao pha
dicn dp diau ra so véi dién dp vio nén doi khi \’It,[, dao pha d6 dugce bicu thi
bang dau " " trong bicu thic K.

Dién ey ra coa tang:
=R, /e (6.29)
Vi r.>> Renén R, =R,.
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6.5.2. Mach khuéch dai CC

So do bhinh 6.15 [a mach khudeh dai mac CC. Hinh 6,152 i so do
nguyen [v viohinh 6.13b Lioso do thay the.

e
—E¢
C
-
R
- Lo {3
a) 5yl

Hinh 6.15, So d& nguyén Iy va sc dbé tudng dueng mach CC

Bicn tré R, dong vai tr0 nhu dien ré R trong sa dé mach B nghia la
1ao nén mot dien dp bicn doi o dau ra do dong dién chay qua néd 16n. Tu C,
co nhicm vu truven ra i thanh phan xoav chidu cua tin hic¢u ra. PDién ud
R.. R, dung ¢ xdc dinh che do tinh cua tang. Dung so do thay thé ngudi ta
cing ¢himg nunh dugc:

Pienudcoating R, =R, /R, [/ r,

mit khactaco: U =1, [ v+ (1+ By + R /R ehia U cho L 1a ¢

o=, (LB O HR R (6.30)

T bicu thite (6.30) ta nhan thay r, cua so dd mic CC [6n hon so do E.
Vi . thuong it nho so véi R,/ R, ¢oén r, nho hon s hang tha hai cua
bicu thuc. Vi vay dicn trd vivo cla tang Eip dién dp

R.=R /R /IU+BYCR /R (6.31)
bi¢ s khudeh dai dong dién trong so do CC
R, /R
K, =+ B) -il—i;—‘ (6.32)

L

¢ so khucch dat K, gan bing mot.

n e

Bién trg ra cva ting CC:

{6.33)

R =R,/ Lr“ b+ R, AR R:]

1+B
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dicn g cua tang rat nho, né duge ding dé phéi hgp mach ra cia tang
khucch dai véi tai ¢6 dién tré nho.

6.5.3. Mach khuéch dai BC

S0 d6 hinh 6.16 1a ting méc BC, so d6 hinh 6.16a 13 so dé n

guyén ly
vat 8 do hinh 6.16b 1a so dé thay thé. '

b}
Hinh 6.16. So dé nguyén ly va so dé tuong duong duong mach BC

Tir sor do thay the ta ¢6:

Ro=R://{r +(l-a )1y} (6.34)
He s6 khuéch dai dong dién
K =a Re /7R, (6.35)
R,
he¢ s khuéeh dai dién dp
R. .
R (6.36)
R, +R,

Dica tro ra cla ting
R. =R/ re (6.37)
Su d6 hinh 6.17a 1a tang khuéch dai dio pha ding dé nhan hai tin hicu
bing nhau vi léch pha nhau 180°. Tin hiéu ra 1dy 1ir colecto va emito.

- —E; g-E
| ;l. % 5 e
= By Re R ny ' &
i _?f_ l) n:sT IU,__
. . -1 .
f

1
|
x
=

. I Ur, g o
R Re R, n I % Rz Re
, | i < ¢,
i
M A .
b

Hinh 6.17. So d6 cac mach dio pha
a) Mach dao pha biing phu tai; b) Mach dao pha bang bién ap

&

ST MACH DN

ol
L]



Tin hicu ra U,, lay (it emitg déng pha vdi tin hiéu vao. Trong so do niy
néu chon R // R, = R, // R, thi s€ duge U, = U,,. Mach nay c6 tén la
mach dao pha phan dp phu tdi. vu diém cla mach {a don gidn, gon nhe.
nhung nhugc diém khong khudeh dai dién dp, vi mudn di¢n dp ra U, 16n ta
phai tang gia tri cta dign &rd tdi nhung dién o nay lai cling chinh la dién
trés hoi 1i€p. nén he s6 khudch dai ctia mach bi giam. Mat khdc ¢ diu ra tha
hai ta ludn cé U, > U,

Ta cling ¢6 thé dio pha bing bi¢n dp nhu so d6 hinh 6.17b. Hai tin
hi¢u lay ra tir hai nifa cudn thit cap cé pha léch nhau 1807 so véi diém O.
Ncu hai nita cudn thi cdp ¢6 s6 vong bang nhau thi dién dp ra s¢ bang
nhau. Mach dio pha bang bi¢n dp duge dung rat rong rii vi d¢ dang thay
d6i cuc tinh cua dién 4p v cdn ¢6 tde dung dé phdi hop tro khdng.

6.6. CAU HO1 VA BAI TAP

{. V& mach di¢n, phan tich tic dung linh kién. nguyén 1y lam vi¢e cda
mach KB véi tranzito BJT mic bazo chung.

2. V¢ mach di¢n. phan tich tic dung linh kién. nguyén ly lam viée cua
mach KB véi tranzito BIT mac emito chung.

3. V& mach di¢n. phan tich tic dung linh kién, nguyén Iy lam viéc cia
mach K véi tranzito BJT mac colecto chung.

4. Lap bang so sdnh va cho nhan xét vé cdc thong s0: 7. 7. K,, K; cua
cic mach BC, EC. CC.

se o - N 12y
Bai tap 1. Cho tang KD nhu + o
hinh 6.18, véi cic thong s6 da cho. vEc
a) Xic dinh cich mac tranzito Re g 220k
trong lang Kb? 5 = 100
s fo = 74}
b} Tinh: "
- © i
Iy U, Cy10pF
R, ' —e u,
R Cz10uF
| €
3.3k€2
K.
K'I-
Hinh 6,18
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Bai 7
MACH KHUECH PAI TiN HIEU NHO
DUNG TRANZITO TRUONG

7.1. MACH KHUECH DAl DUNG TRANZITO TRUONG

Tranzito truong (FITT - Field LEffeet Tranzito) [a loal tranzito duoc che
two dua vao hi¢u ang trudmg, ¢é thé dicu khidn do dan di¢n cua ban din
loai N hodc P, nhar mot dién trudng ben ngoil.

C6 hai toai thong dung cta FET 13 J FET (diéu khicn biang iép xdc
P--N) va MOS-FET (FIT ¢6 cye cira cich ly).

Hinh 7.1 Ia ky hi¢u J-FET kénb N va kenh P

D D
G G
|
3 S
a) Kénh N b} Kénh P

Hinh 7.1. Ky higu cia J - FET
Cht thich: 8 -- Cyc ngudn; D -- Cuc mang; G ~ Cuc clfa

Nguyén ly xay dung tang khudch dai dung tranzito truomg ciing gidng
nhu tang khucch dai dung tranzito lutmyg cuc (bipolar). Piem khic nhau 13
toai ludng cyc 6 the didu khién biing di¢n dp lan dong di¢n nhung tranzito
truong chi diu khién bang dién dp. Khi xdc dinh chée dé Ginh ciing cin phai
dua té1 cue ca mot dién dp mot chi¢u nhat dinh va ¢6 cyc tinh cin thiét,
mach khuéch dai tin hiéu nho dung tranzito truong FET ciing su dung cic
mach dinh thién kicu ¢& dinh. kiéu sir dung mach phén dp vi kiéu mach hoi
tiép am di¢n 4p.

Vi phin cuc cho cue clra cta J-FET Tuon 1a phiin cuc ngugc nén dién
trG vao rat lon. do d6 dong dién vao ¢6 1thé xem nhu bang khong:

L=1,=0
Vi vay: I,=1,
Dong I, duge di¢u khicn bang dién dp dat vao cuc cita (U, nén:
U(is s
Ip = sl __l-J—)
4518
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Trong dé: U 12 dién dp dat giita cyc clta va cyc ngudn:
U 1a dién dp khoa ding véi dong [, = O
Quan hé giia 1, va Uy duge mo 14 bang dac tuyén truyén dat (hinh 7.2a),
con dic tuyén ra (hinh 7.2b) cho bi¢l quan h¢ 1, = f(U,,0) vdi cdc tri s6
khac nhau. d6 13 hai dac tuyén quan trong, tir d6 c6 thé xdc dinh gin ding
cac thong 6 cua FET.

} [o(mA} i Io(mA)
10
UGSZ ov
7.5 101
Ugg=-1V
5
Ugs= -2V
2,5 UGSZ -3V
"""" Ugg= 4V
4] -
Ups{V)

b)
Hinh 7.2. Dac tuyén truyén dat (a) va dac tuydn ra (b) cha J-FET kénh N
Da hé dan cua FET G, cho biét khi dién dp vao cuc cira thay déi 1V
thi dong dién 1, thay déi bao nhiéu mA

A ..
8. = L, (mA /V) hay mS (milisimen).
s
2IDSS
glnll=
u,|

7.2. MACH KHUECH DAI CUC NGUON CHUNG (SC)

So d6 mach khuéch dai SC loai MOS dugc trinh bay trén hinh 7.3a. Tai
mot chiéu R, dugc méic vao cuc ming (Drain). Cic dién ud Rg, Rg dung
dé xdc lap dién dp Ugg & ch& do (inh. Di¢n 11 Rg con tao nén hoi ti€p am
mot chiéu dé on dinh ché do.

Piém lam viéc tinh P dich chuyén trén dudmg tai mot chicu s& qua hai
diém C va D trén truc toa do.

Tai diém a I = 0, Upg = Ep.

Tai diém b ta ¢6 Ups = 0, I = Ep / (Rp + R)

Puding tai xoay chiu xac dinh theo dién tr6 R, = Ry, // R,
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Goi Iy, 12 dong mang tinh, & diu ra cia mach ta cé:

Unso = Eiy - Iy, (R, +Ry) (7.1)
Upso la dién dp tinh giira cuc mang va cuc ngudn, & mach vio ta ¢é:

Uso = R0 1, _ (7.2)
ma: Ugo == Uy (7.3)

Ugs

|
\T““Uas

b)

Hinh 7.3. Mach khuéch dai SC
a) S0 do nguyén Iy: b) Dac tuyén clia mach

Vi vy ta ¢6 the néi rang R, 13 di¢n r¢ d¢ tao dién dp md am Uiso. T

(7.1 va (7.2) ta thay: dién tro R, cang tang dong dién ra I, cang giam. Nhu

vay Ry, ladién tr héi ticp am not ticp dong dién c6 tac dung 6n dinh dong ra

tnh I, Nhu vay viée chon di¢n dp Uy, cling nhu viée chon dieén dap U,
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cang nhu viee chon Uy, ¢ tang B nghia 13 tang Uy, s€ fam tang do on dinh,
nhung [m gidm he s6 khuéeh dai cta mach, Vi the Uy, thuong chon khoang
(0.1 dén 0.3) E,,. Trong thue 1& dién trd R, thuong duge chon Ry, = (0.05 dén
0,15y r. Trong dé r 1a dign g frong cda tranzito.

Vi mach khucdeh dai SC hé so khuech dai dién ap:

K = oo .!{_\-S-(l‘;uﬁlﬁ _

y S(r, /R, (7.4)
U, 5

trong d6 $ 1h hd dan vit S = B 12 he s6 khuceh dai tinh cua FET. Thay 5
vio (7.4 ta ¢
SR,

o= = T - (7.5)
R, r+R
Cing gidng nhu mach emito chung cta BIT. mach ngudn chung cua
FET ¢6 dién dp vio viy ra nguge pha nhau.

Pen tro vio cda tang:

R, =R, (7.6)
Dién rd ra cua 1ang:
R, =R,/ (7.7

Vi die 7.1, Cho mach di¢n
dung J-FET keénh N. Bict: di¢n dp
nguén E, = 15V, dicm lam vige
tinh duce chon tng véi Ry, = 1k€Q

Hay xic dinh:

Ci
a) R\ 0__1
by U Uy
c) Uy,
Bai gidi: Ro
a) Xae dinh gid tri dien 16 Ry

U g Hinh 7.4
Ry = abe = =266Q2

U 215107
b) Bi¢n dp Uy, duoce tinh:
Uy = Ry Iy = 266.7.5. 107 = 2V
U,=E-1,R,=15-510"15.10'=75V
Upo= Uy Ug=75-5=25V
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7.3. MACH KHUECH DAI CUC MANG CHUNG (DC)

Hinh 7.5 {a so do mach DC.
Ciing nhu mach SC: dién trd R, va
di¢n tro R, d¢ xdc dinh ché do
lam vié¢e tinh. Mit khic R, con la
tai mot chicu, tai xoay chidu 1a:

R, = R // R, (7.8)

Tang mac DC ciing giéng nhu
taing mac CC dién dp ra va vio
cung pha vdi nhau,

U =U, -U; (7.9}

Bang s0 d6 1uong duong ta tinh
duge hé s6 khucch dai dién ap:

B.R,

K, = (7.10)
r+(I+PBLR,

'

+Ep

Ci |
JAY Cs JAY
Rn —] e T

Rg Rg Ry |

i

t

]

Hinh 7.5. Mach DC

Cing giong nhu mach colects chung (CC), mach mic cuc mang chung
(DC) ¢o tro Khing ra nhd hon mach méc cuc ngudn chung (SC) va ud

khidng vao 1én hon mach SC.

Vi dy 7.2: Hinh 7.6 thé hi¢n
tang khucch dai dong J-FET mic
kifu cuc mdng chung ¢é céc thong
s0 da cho, biét thém: U, =-2.86V;
Up=—4V; Iy, = 4.56mA; L= 16mA:
g =25uS.

Tinh:

a) g,

b} r,:

AR
d)R,.
Bai giai:

a) Trudc hét tinh ¢

ok

_ 2l 2.16.10°

glni!_ ]UI‘l -

U,
m:: 1110 l_-‘M
Bin = By ( U

1L

Epov
0.05uF
U, ¢ 0.05uF
Ca
ﬁ; Rg <1M) Rg 2.2k ‘L_Jr
o aRr
i L
Hinh 7.6
=8.107(S)
-2,86
y=8.107(1 2

—) =228 (mS
4 ) {mS)
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hyr,= —
2, 2518

OR =R/, =R,/ e=R,= IMQ

= 40kQ

dy R =1, /I RS/ = =40 k€ //22kQ / _ = 3623520

'k
g, 2,.28.107
Mach cuc cua chung (GC) trong thue 1€ it dung nén kKliong xét dén. ay
nhién mach ciing ¢é nhing dic dicim gidng nhu mach BC.

7.4. CAU HOI VA BAI TAP

t. V¢ mach dién. phin tich tic dung finh kién, nguyén 1¥ Lun vice cia
mach khucch dai véi tranzito FET mac cue ngudn chung. ¢6 thé so sdanh
mach nguon chung cia FET véi mach nio khi s dung BIT.

2. V& mach dién, phian tich tic dung linh kién, nguyen 1y lam vice cia
mach khuéeh dai vai wranzito FET mic cuc médng chung, ¢ thé so sanh véi

mach nae khi sa dung BIT.
: v Ep 20v

4. Lap hdang so sinh vi
cho nhan xét vé cde thong 2h(2 ) r
st 7. 70 Koo Koocoa cidc

Re IDSS= 10m#a
mach SC. DC.

T~ UgE=—8Y
Bai tap 1. Cho tang ur UGSO:_‘W
Khuéch dar nhu hinh 7.7, voi ;DS :{igz&'m
¢dc thong s6 di cho. .
¢) Phan tich tdac dung
linh ki¢n va nguvén 1V hoat Hinh 7.7
dong cua mach dién.
d) Tinh: Eg 30V
g R.: K,
ap R: © C;‘E‘?FU
Bai tap 2. Cho tang Uo“ C,: O'MIFA !
khu¢ch dai dong J — FIET RJI - lbss = 10mA
hinh 7.8 vi cic sd lLidu cho — Regtomo Up:-w
irén hinh veé. Gu= 20uS
Hay xac dinh dién trd i ° T * ©
mot chiés R, cta ting véi he
0 khuceh dan dién dp K, = 10, Hinh 7.8
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Bai 8

MRCH GHEP TANG KHUECH bAl

8.1. VAN BE CHUNG CUA MACH GHEP TANG

8.1.1. Khai niém chung

Khi mot tang khadeh dai khong dim bio du he s6 khudeh d: 1t cin 1hict,
¢ the ghép néi nhidu tang khuceh dai don mac 06 1ép v nhau.

8.1.2. Sd dd khoi b khuéch dai nhiéu ting

U,(N-1)

Hinh 8.1. So d6 kh&i mach khuéch dai gheép nhidu ting
Mot bo khuceh dai thuong <6 nhicu ting mic néi tiép véi nhau nhu
binh 8.1. Trong bo khucch dai ¢6 nhidu ting thi tin hicu ra cia tang dau
hay tang trung gian bat kv s¢ 13 tin hicu vio cua tdng sau. Tl cla tng
trude la o kluing vito cua tang sau do. Vice ghép nhicu ting trong bo
Khucch dai plii ddm bao hé¢ so khucch dai cao. dé phoi hop trd khdng, mdéo
khong dudng thang nhé. ¢é thé the hicn duge cic logi dicu chinh nhu:
di¢u chinh am lugng. didu chinh am sic. di¢u chinh dac tuyen an so.. Tuy
theo yew cau cia mach ¢6 cie cdch ghép tang sau:
Ghép dien dung (mach dién ndy duge goi la mach khudch dai RC):
Ghép bicn ap:
- Ghép true G4é&p.

Hai cach ghép dau chi phi hop vai phép dong xoay chidu.

8.1.3. Phuaong phap tinh toan hé s6 khuéch dai cho mach ghép ting
a) 1Hé 56 khuceh dai ciia ingelt Knécl dai nhiéu ting

Theo so d6 8.1 ta ¢6 he s6 cia bo khuech dai nhidu tang hang tich he
80 khucch dai cla mdi ting (1inh theo don vi 86 lany hay bing téng cua
chung (tinh theo don vi dé xi Ben).



U Url Ul"‘ l‘J rk

K=—=—" —"F—.—/"F 8.1
YE LU, U D

0 n N W
Viy hé 6 Khucch dw ¢da todn mach L
K Ku] Ku’ K . K‘IHI (8'2}

Né&u tinh theo don vi dB thi:
K (dB) = K_,(dB) + K
b) Phat hop tro Khdng

HdBY + o+ K (dB) (8.3)

un

Bai todn vé phdi hop tré khing theo hinh 8.1: Ngudn tin hi¢u ¢é dién
trdg trong R, ; sudt dién dong cla ngudn tin hiéu E, © tdi coa mach la R,

Theo s d0 ta ¢6;

I::

S 8.4
R +R, (84

Cong sudl ra trén i Pg:

: 3’
P=1".R =R, (8.5)
R, + R

Cong sual ra trén i P, 1on nhat khi: R, = R,. {8.6)

Pidu ki¢n (8.6) d6 1a dicu ki¢n phoi hop 1ré khdng.

Viy phdi hop o khdang 1 chon gid tri coa 1ai thich hop véi gid tri cia
ngudn tin hi¢u sao cho cong sudt ra trén Lai 1a 1én nhat.

Didu kién phdi hop trdr khdng 13 trd khing 1ai phai cé gid tri bang dién
trg trong cta ngudn tin hicu.

¢) Pde tuvén 1an 36 cia bo khuéch dai

Moi tang khuéch dai thanh phin ¢é dai tin lam viéc riéng va do do6 gia
iri ddi 1an chung cta mach khudch dai nhicu tang duge xic dinh nhu hinh
8.2 moé ta dic tuydn tan s cla bod khudch dai gom nhiéu tang:

Ta thdy v6i 3 tang Khucch dai, ddi 1dn mdi s€ xdc dinh khi hé so
khuéch dai K, giam (LJ——L ~{).353 lan) hay (- 9dB).

) V222
Nhu vy, dai tin lam viéc cta bo khuéch dai nhiéu tang luon hep hon

ddi tan ciia maoi tang khuéch dai thinh phan.
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Hinh 8.2

8.2. GHEP TANG KHUECH DAI BANG TU DIEN

8.2.1. So dé nguyeén ly

So do mach khuéeh dai ghép w dién duge biéu dién trén hinh 8.3.

Hinh 8.3. Mach khué&ch dai ghép tu dién
Nhiém vu linh kién:
R;: R,: R, R, tao thanh bd phan dp d¢ xdc dinh di¢n dp Uy, cho T,, T,.
R, R, 1a cdc dién trd hi tiép én dinh chéd do cho T, T,
C,: C.. C, 1a cdc tu néi tdng ¢6 nhiém vu truyén dat tin hiéu xoay chidu

vi ngan dién dp mdt chiéu giita cdc tang khuéch dai khong cho dnh hudng
dén nhau.
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8.2.2, So dé tuong dudng

a) Sordé tiwong diing o tdn 56 thdp (hinh 8.4)

-t
_—
L b o
2

Trong do:

T so do wong duong ta thay hé sa khudeh dai ol mach & tan s thip
phu thuoe vao o Khing cia tu noi tang, w hoi tiép Cp.. Trd khing ca w
duee xac dinh theo cang ihic:

-

Tir cong thire trén 1a thay tin so cing giam tht h¢ s6 khuéeh dai
cing glam.

b Serdo tiemy divong o wdn sé trune binh (hinh 8.5)

T IC1

Hinh 8.5. So d4 tugng duong mach RC d tin s& trung binh
Trong dai tan 5o rung binh, 1006 khitng cda tu rdt nhé ta ¢é thé coi nhy
ngait mach. Vivay hé so khuceh dai khong bi phu thuoe vao tin so.
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e} Serda nionyg dwong o tan 56" cao (hinh 8. 6)

£
@

Trong dai t@n so cao dién
dung ky sinh Cy.. Cpy. Cypy 6 tray

Khing nho ma né duge mic song

B

1
1
1
! 1
| 1
song vor trg khidng ra va vio cia R, ; =2 Coe ™
mach khuéch dai nén lam giam h¢ Rot = Cpe }
o ,‘. PR . | i
s0 Khucch dai o tin so cao. U, . i
1 1
Pac tuyén tan so cha mach . . . o

khucch dai RC nhar hinh 8.7. Hinh 8.6. Sa 46 tuang dudng mach RC
b G tan sé cao
K, (B

fy f. fiHz}
Hinh 8.7. Bac tuyén tan s& mach khuéch dai RC
[di tan 1am vige o 6= 1
- Trong dai 1dn dic tuyén tan s6 twong doi bing phang.
Tui cde1an s5 thap [ < ¢: he¢ 6 khuéeh dai suy giam, phin fdn do tri

S0 tu naéi ldll"‘ vid tu L} gd\’ nén.

Tat cdc 1dn $6 cao | > f.: hé sé khuceh dai trong ving tan so nay suy

gtam chd y&u vi anh hudng ciu cic dicn dung tép gidp giira cdc Cuc Cula
ndnzfl[l) ﬂd\f’ ra.

Poi véi mach khuéch dai am tan, thudng chon tu hod ¢o tri so wr
tuEF + 1OuF Lun tu noi ting (tu lién luc).

bar vai cic mach khucch dai cé tan so cao, chi cdn w ¢o gld tri dicn
dung nho lam tw lién lac (vai chuc pF =+ vii nghin pF).

8.2.3. Uu, nhuge diém cda mach ghép tang RC
Un diém:

— Gitta cdce ting lién ket bann tu di¢n nén ché do mot chicu giffa cic

tang khong tien quan dén nhau va vice chon diém 1am vice cho cic tang rit
dé dang. thuan lgi.
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- Ddc wyén tin so cha mach bing phang trong dai tin s6 trung binh,
giam di ¢ tan so thap do anh huong cua tw nol tang va g C,.. giam di 0 an
80 cao do anh hudng cia dién dung ky sinh gifa cdc cue cha tranzito.

V& ¢itu 1go thi don gidn. gon nhe., dé dang lap rap va sia chitu.

Do ghimg dic diém trén mach khuéch dai RC hay duge ding trong
thuc &, dic biet 1 o cic tdng khucch dai dién ap.

Nhuge diém:

Trd khdng ra clia ting trude mic song song voi trg khdng vio cha tang
sa nen mach khong phoi hop trd khing gitra cdc tang. nén he s6 khuéch
dai kKhong lon.

8.2.4. Mot s vi du vé mach khuéch dai RC

ITinh 8.8a 1a mach khuéch dai ding cho micro dién dong.

Mach nity ¢6 dic dicm 1h do 6n dinh kém, dong tinh cta moi tranzito
khoang (LdmA. Hé s6 khuéch dai todn mach khoang 300 dén 600 Lin.
Much do hiing TESLA cua Cong hoa Séc sin xudt.

ITinh 8.8b & mach khuéch dai don giin d¢ kiém tra tin hicu bang tai
nghe ¢caa mdy ghi am. Mach dinh thiéa ding theo kic¢u héi Gép im dién dp

song song, ngudn ¢ip ¢é thé ur 1,5V dén 4.5V. a5y

4k}

0Cc71

10uF

Hinh 8.8a Hinh 8.8b. Mach kiém tra tin hiéu bing tai nghe

8.3. MACH KHUECH DAl GHEP BIEN AP
8.3.1. Sd do nguyén ly va tac dung linh kién
Trén so do hinh 8.9:.céc dién trd R, R,, R, R, tao thanh bo phan dp dé

xac dmh dién ap Uy, cho T, va T,.
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Cic €. G, ¢6 tdc dung 1am kin mach d6i véi thanh phdn xoay chiéu.

Cic bicn dp TR, TR, vd TR, ¢ nhicm vu truyén dat tin hi¢u xoay
chicu, ngan di¢n dp mot chicu vi phai hop 1 khing gilta cic ting
khucch dai.

Bicn dp mot chicu tai cye C cda T, khong anh hudng dén dicn dp
phan cue B-T,. cudén so cap TR, déng vai rd nhu mot dién trd @i cla
tranzite T,

o -E¢
Hinh 8.9. So d& nguyén ly mach ghép bién ap
8.3.2. Nguyén Iy hoat déng

Tin hi¢u vao (ir s cap bién dp TR, cam Gng sang cudn thir cip, vio
cue B-T, khuéch dai.

Tin hi¢u 1y ra wrén cugn so cap cua bién 4p TR, s& cam (ing sang cuon
thit cap. tiep tuc dua vao cuc BT, khuéch dai rdi ghép qua bién dp TR3
dén cira ra.

8.3.3. 8o do tuong duong d&i véi thanh phian xoay chidu

Trén so do hinh 8.10

pe:1 J pail
]\T1 . T2

R, L4 Ly tg 3 L4 Ls %‘ E Lg g R,

pa: 1

Hinh 8.10. So dé tuong dudng clia mach ghép bién ap
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10 so do twong duong ta o6 the vé dic tuyén tan s6 hinh 8.1 1.

A
Ky

i
i |
1 |
| b
| I
| I
| I

f fe f{Hz)
Hinh 8.11. Dic tuyén tdn s& mach ghép bién ap

Nhin xvét: '

Bac tuyen 1dn 86 cla mach khong bing phang vi & tin s6 thap do anh
huong cua dien trd ro. dién cam cha cudn day.

Tai khu vue tian 86 cao, do anh hudng coa dién dung ky sinh gilia cdc
CUC Cld tranzito.

Trong dai tan & um viée ¢ mot tdn s6 nhat dinh cia méi mach dién
thi di¢n dung ky sinh k&t hop cung vé&i dién cam tao nén hién nrgng cong
hudng o khu vue tan so cao. lun cho dac wyén bi vong lén.

8.3.4. Uu, nhugc diém cta mach ghép bién ap

Uu diém:

- Do cide 1ang ghép bicn dp nén ché do mot chidu hoan toan khong lien
quan dén nhau va viée chon diém lam vige cho cdc tang dé dang giéng nhu
mach khuéch dai RC.

— Mach dé phdi hop trd khing nén dé dat duge cong sudt ra fon.

Vi khong bi sut dp wén tdi mot chi¢u nén khong can ngudn cung cip cao.

Nhuoc di¢m:

- Pic tuyen 1dn s6 khong bing phang trong dai tin $6 b viéc,

Mach cong kénh khong ¢hé 1ao duge dudi dang vi mach.

Do nhimg dac dicm trén day nén mach khuéch dai ghép bién dp chi

dung trong nhitmg mach yéu ciu chit lugng thap nhu mdy thu thanh nhé.

Va1 cong ngh¢ ché tao vi mach nhir ngay nay thi mach ghép bién dp rit it
dugce dung.
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8.4. MACH KHUECH DAI GHEP TRUC TIEP

8.4.1. So dé mach ghép thuang

Ser do mach di¢n:

Cac mach ghép truc
ticp hay duge ding & cie
mach  Khuéeh  dai  tin
hi¢u bicn thicn  cham.

+EC

Neudi tax dimg phuong
phip ghép tryc cp
nguon tin hicu véi diu

vao; gita cdc tang; gidia
dau ra vl @i T so dé
hinh 8.12 ta thay di¢n dp
cdp cho B et T, duoc
lay tireve C cia T, nén:

- -

Hinh 8.12. Mach khuéch dai ghép tryc tiégp

Uy = U mat khice ta ¢6:
Ugpr = Uy, — Ugrs (8.7)
T (8.7) ta thiy d¢ dam bao ch¢ do lam viéc cho T, phdi tang gid tri
cua dien ¢ Ry, ma Ry, 14 dién teos héi 11¢p nén viéc tang dién trd hoi tiép
s& khé dat duwge he 88 khuéch dai 1an.
D¢ khic phue hién tugng trén, trong thuc (&€ nguoi ta thuding ding
mach dicn nhur hinh 8.13. Trén so dé nay dién dp dinh thién cho T, duge
Ity tr cue E cta T, qua dicn ué R,.

7

Re,
Re.

gn
|

Ot ———

Hinh 8.13. Mach khuéch dai ghép truc tisp

KT MAZH DREM
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bién dp ldy wr C cia T, duge [dy dé dinh dién dp Uy, cho T, Nhu viy
ché do mot chiéu gilia hal tranzito lien quan chat ché véi nhau.

Phuong phap nay cé do on dinh cao vi: Gid sir khi mach khong on dinh
(nhi¢t do tang) — 1T, ting —» U, tang -»U - T, giam — U, T, giam
—i-T,giam —> Uy, giam — thong qua Ry, Uy, —T, gidm — i.- T, giam.

Do ¢6 vong hoi tidp trén nén ché do mot chiéu clia mach rit on dinh, vi
vay mach rdt hay duge dung.

8.4.2. Uu, nhugc diém clia mach ghép tryc tiép

Uu diem:

~ Ché do mot chiéu lién quan chat ¢hé gilfta cde tang nén viéc dinh diem
1am viée ¢6 nhi¢u kho khin hon so véi mach ghép bién dp va ghép RC.

~ Pic tyén tan s6 cua mach bang phang it méo tuyén tinh.

— 2& ¢hé€ tao dudt dang vi mach.

Nhuge diém:

- Mach khong phot hop tré khdng.

- Kho didu chinh dé ¢o ché do mdt chicu phithgpcho ca T, va T,

8.5. MACH KHUECH DAI DARLINTON

8.5.1. SJ d6 mach dién

Hinh 8.14. Mach Darlinton Hinh 8.15. Mach Darlinten hi

8.5.2. Phan tich mach
Mach Darlinton thuc chit 1A mét cdch ghép truc tiép hai hay nhicu

tranzito véi nhau dé tao thanh maot tranzito méi nhu so do hinh &.14 hodc
mach Darlinton b0 nhu hinh 8.15.
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XEtmach Darlinton hinh 8. 14, Néu 201 B, B, 14 h¢ 56 khuéch dai dong
cua’l, va T, ta ¢6:

L=, = B-Im (8.8)
o=l + 1(,_, (8.9)
ley = B L. =B, (B, Ty + 1) (8.10)

I = B| m*‘B i P (51"'])-—[[” (B|+B +B B) (8.1

He 50 khuceh dai toan mach:

B= L (8.12)
]il
Thay (RB.EE) vao (8.12) ta ¢é:
B=B +B. +B.B. (8.13)

Tu (8.13) ta thay hieé 56 khudéch dai dong ctia mach rat 1én ¢ the dut 101
hang tram dén hang nghin lan.

Mat khic, trd khing vio ctia mach rit 16n va do dn dinh cao nén hay
duge ding trong ¢hé tao vi mach v & ¢ic mach doi hoi chal luong cao
hoitc mach ycu cau cong suat 16én.

8.6. MACH CASCODE

Dac diém coa much khudeh dai Cascode dung 2 tang khuceh dai
mac not Gép (hinh 8.16).

Hinh 8.16. Mach khuéch dai Cascode

Tang tha hai mac ki€u BC d¢ tang tin s6 cit, giam tap nhicu (vi dién
¢ vao cua 1ang thi nhat mac kiéu EC nho nén h¢ 6 khuéch dai cia tang
nay ntho), giam thi¢u hiéu iing miller & 1in s6 cao. Tang thit nhat mac kidu

EC. lam viée ¢ dién dp thap, he s khuéch dai dién dp nho (ciing nhiam
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giam hi¢u ¢mg miller clia ty & tin s6 cao). Song hé s6 khuéch dai dién 4ap
toan mach lai 1dn (khoang vai tram 1an).

Ta ¢6 thé dung vi dir tinh todn cho mach Cascode thuc té & hinh 8.17:

Ueo=18Y
8.8K
1.8K
RU'l RC C4
=€
o Y o
’ r.
1o T,
10uF 56K - =
o &K U, By=B,=200
Uv1 }=+
5uF
47K
RF\S
Hinh 8.17

Bai gidi:
* Tinh cdc théng s6 mot chiéu:
Iy =1, hodc I =1

Tu B, =P, taco: le: _ Loy hoac I, =15,

2 1

Dong I, & mach qua BR,; ma né duge mac song song véi Ry, = 4,7k,
Vi BR.= 100(1kQ2) = 100k, c6 gi4 tri 16n hon Ry, nhiéu ldn nén c6 thé
bo qua hiéu tng 1, én mach R.. Tur cdch tinh gin ding. ¢6 thé coi I, = ;..

Ap phan cuc:
U= R (U.) _ 4, 7%(18) - 84,6 495V

Ry +R,, +Ry, 4, 7kQ2+5,6kQ2+6,8k2 17,1

— 05 —
Vfi IEI — UEI — UB! UCF, — 4‘ JS 0’? — 4,25mA
R R 1k .

Dién trd 1iép gidp BE ctia T, 1a:
_26mV _ 26mV
I, 4,25mA

Tu Iy, = I, tacod:r, = 6,12Q

= 6,120

Tey
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*Tinh cde thong s6 AC:

K, - U, N ~R,
' U, I
Tai cla T, Ia 1o vio cia T, tie 1 ires licp gidp EB clha n6, nén: R, =1y,
Vay: K, = Tz —1 (h¢ s6 khuech dai nhd nén giam duoc hiéu tmg miller).
l'}'.|
R,
Vi K= e LEKQ o
e 612
U,
Vay: K= %= KKy = (10.0294.0) = - 204,1
vl

8.7. CAU HOI VA BAI TAP

I. Ncu nhiém vu, yéu ciu cha bo khuéch dai dién dp. Hé so khuéch dai
cua mach ¢6 nhiéu tang.

2. The nao 1a phéi hop (ré khing? Didu kién phéi hop trd khdng giita
cdc 1ang khuéch dai.

3. V& 50 do, phan tich tic dung céc linh kién, giai thich so dé tuong
duong. dac diém, iing dung mach khuéch dai ghép tu dién. '

4. V€ so do, phan tich tdc dung cac linh kien, giai thich so dé tuong
duong, dac diém, dng dung mach khuéch dai ghép bién dp.

3. V& s¢ do, phan tich 1dc dung cic linh kién, dac diém. dng dung
mach khuéch dai ghép tryc tiép.

6. V& so do. phan tich tic dung cic linh kién, dac diém, dng dung
mach khuéch dai Darlinton,

Bai tap 1. Cho mach khuéch dai gém 2 tang nhu hinh 8.18.

> + < E + 10V
Rg 5 2,7k02
Rz < 1.8k() Ry < 24k
Uy
C, 0.05uF Cz 01pF Cs 01pF
-— 1
Ry Rs
10M0) R CI1Cy 8,2kQ Cs

IUOpF

Hinh 8.18

85



Hay phan tich 1dc dung cdc linh kién, ddc diém., nguyén 1y 1am viéc
mach dién.
— Cho bi¢t 1y = 6mA:; U, = -3V, [} = 150. Xdc dinh hé¢ s0 khucch dai
dicn dp cta mach dign.
Bai tap 2. Cho tang khuéch dat dartington nhu hinh 8.19. Finh K,

16V
R < 2,4k(
SR— Bo =6000
Uy s T Uge= 1.6V
C10.1uF N BE= T,
120mv ¢ T2
U
Cy 20uF
Re _
500k
Hinh 8.19
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Bai 9

MACH KHUECH PAI CONG SUAT PON
HOAT PONG CHEPO A

9.1. PAC PIEM CHUNG MACH KHUECH DAI CONG SUAT

9.1.1. Dac diém chung

Cac mach khuéch dai da nghién ctu & cdc bai hoc trudc, tin hiéu ra
cla cac mach dé con nho. DE tin hi¢u ra dit 16n ddp iing yéu cdu cdc phu
tai, vi du: cho loa (radio - cattset); cho cdc cuodn 4 tia (1ivi) v.v... ta phai
dung dén mach khuéch dai cong suat. DE tin hiéu ra cé cong suit lén va
chit luong dap dng nhitng yéu cdu cua tai nhu do méo phi tuyén, hiéu sust
cic mach vi the mach c¢ong suat phai ducge nghién ciu khéc véi cic mach
khuc¢ch dai trude dé.

Vay khuech dai cong sudt [a tang khuéch dai cudi ciing ctia bo khudch
dai, ¢6 tin hiéu vao 16n. N6 ¢6 nhiém vu cho ra tai mot cong suat 16n nhat
¢6 thé duoce, vai do méo cho phép va bio dim hicu suat cao.

Do khuéch dai tin hic¢u lon, tranzito lam viéc trong mién khong tuyén
tinh nén khong the ding so d6 wong duong tin hiéu nhd nghién ctu ma
phai ding dé thi.

9.1.2. Cac ch& dé lam viéc cia mach khuéch dai céng suit

Tang khuéch dai cong suét ¢ thé 1lam viée & cde ché do A, B, AB va
C. D tuy thudc vao ché do céng tic cua tranzito.

 Ché’dd A la ch& do khuéch dai ca tin hiéu hinh sin vao. Ché do nay
¢6 hiéu sudt thap (véi dién trd tai dudi 25%) nhung méo phi tuyén nhod
nhit, nén duge ding trong truding hop dac biét (hinh 9.1a).

# Ché"dé B la ch€ do khuéch dai nira hinb sin vao, day la ché do ¢6
hi¢u suat [6n (n = 78%), tuy méo xuyén tam 1én nhung c¢6 thé khic phuc
bang cich két hop vai che do AB va ding hdi tiép am (hinh 9.1b).

# Ché"dg AB ¢6 tinh chat chuyén tiép gita A va B. N6 ¢6 dong finh
nhé dé tham gia vio viéc giam méo liic tin hiéu vao ¢6 bién dé nho.
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U oa
Mic
thién U,
ap
cla
che 3 o
a6 A Ra do 360
hire:
thién
ap cla Ra 180"
ché do
B
ov t oV t
a) b}

Hinh 9.1. Tin hiéu ra cia mach khuéch dai ch& dé A: (a) va B: (b)

# Ché"do C Khudch dai tin hicu ra b¢ hon néa hinh sin, ¢6 hicu suat
khi cao (>78%) nhung mco rit 1én. No duge ding trong cde mach khuéch
dai cao 1an ¢4 tai la khung cong hudng de chon loc séng dai mong muén va
d¢ ¢4 hicu suat cao.

* Ché do 1) tranzito lam viée nhu mot khoa dién dong mo. Dudi tac
dung cua tin hiéu vao diéu khicn tranzito théng bao hoa 1a khéa dong,
dong I dat cuc dai, con khoa ma khi tranzito dt, dong 1. = .

9.2. KHUECH DAI CONG SUAT CHE PO A

9.2.1. Khuéch dai céng suat don, hoat déng ché dé A str dung
tai dién tro

1. So do mach di¢n, tac dung linh kién Uee

So dd mach di¢n nhu hinh 9.2a.

Tdc dung linh Ki¢n:

C,. Tu noiang.

Ry Cung cap dién dp phan cuc cho
cuc B tranzito.

R ¢6 nhiém vu cung cdp dién dp |
chicu cho cue C tranzito va i tdi xoay
chiéu cho tranzito. Vi tang khuéch dai
cong suat la vang khudeh dai cudi nén R,

thuomg duoe sit dung la loa hodc tal nghe Hinh 9.2a. So d& khuéch dai
nhu hinh 9.2h. ché& dd A dang tai dign trd
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. —o =3V

Tai nghe
3000
M1
10uF
%—-ﬂ ocT
U

Hinh 9.2b
2. Nguyén 1y hoat dong

Trong ting khucch dai ché do A, didm [am vige luon thay doi déi xdng
xung quanh diém lam viéc tinh.

X¢ét tang khuéch dui don mic emito chung, mach ndy ¢6 h¢ s¢ khucch
dat Ién va méo nho. Ta chi xét mach & dang ngudn cap néi ti€p. Mach dicn
duoc cho & hinh 9.2a.

l-{mA)
UCE IB4
R
IBJ
Q
-
E . ' IEi(J
: \IA
0 UCF [w] U(;(_; UCF (V)

Hinh 9.3. Biém lam viéc clia mach khuéch dai ché dé A
3. Xay dung dutng tai tinh

Dang phan cuc mot chidu duoc tinh theo U, va R,
= - g 5 [ [}

|~ Yee 207V
1
R,
Tuong tng véi dong colecto sé la:
le =PI,

bicn dp colecto - emitg:
U('IT. = Ug - L. R,
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TU gid tri Uy ta v& duge duong tdi mot chiéu AB. Tir dé s xac dinh
duge digm 1am viée Q 1tong ing vai Iy, trén dac tuyén ra. Ha dudng chicu
tir diém Q dén hai truce toa do s€ €6 I, va Uy, nhu hinh 9.3.

4. Xay dung duong tai dong (khi c6 tin hi¢u)

Khi ¢6 mét tin hicu AC duge dua 16t dau vao coa bd khuéch dai, dong
dién va dién dp ra s& thay déi theo dudng tii mot chicu.

Mat tin hi¢u dau vao nho (hinh 9.4a) s& gay ra dong dién cuc goc
thay ddi & bén trén v bén dudi cia diém [am vige tinh, dong colectd (1)
vi dién dp colecto -- emito (U,) ciing thay d6i xung quanh diém 1am vigc
tinh nay.

Khi tin hi¢u dau vio 16n hon (hinh 9.4b) dau ra s&€ bién thién xa hon so
voi diém 1am viée finh di duoc thict tap tir thoi diém trude, cho 161 khi ca
dong dién va dign dp dcu dat dé€n mot gid tri gidi han.

Poi véi dong dién. gid tri gidi han ndy ¢6 thé [a 0 & dicm két thic
thap hoac Uy /R ¢ diém két thic cao cta chu k¥ hoat dong cua né. Doi
véi dién dp Uy, gidi han ciing ¢6 thé 1a OV hay bing gid tri ngudn cung
cap U

Tin higu O
vao Ic(mA) . Tln.hleu

1{mA) o

Dong dién ra L——

0

a)

Hinh 9.4. Quan hé giifa tin hiéu vao va tin hiéu ra
* Cong sudt cung cap tir ngudon mgt chiéu:
P (de) = U I,
* Cong sudt ra:

+ Tinh theo gia tn hicu dung:
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P(ac)=U

CLunns " l('l_ s |

P (ac)=1I’ R

Ctrnsy®

i

P (ac) = —=ot
-
+ Tinh theo gig tri dinh:

u.. .I. -,
Ch =l p ot
P (ac) = Lot T R,

2 2

Chipy

2R

+ Tinh theo gid tri dinh — dinh:

P (ac) =
(.

I’r(ac)zbﬁw-_wm

8

Gy :.‘lp--pl
])I,(d(.) = —g—‘RL
UJ‘ wp-p
P (ac) = —kzbl
C
* Hiéu sudt mach: Hi¢u suat cha mot mach khuéch dai phu thude vao
tong cong sudt xoay chiéu trén tai vi 16ng cong sudt cung ¢ip tit ngudn
mot chiéu. Higu suat duge tinh theo cong thic sau:
_ P.(ac)
P, (dc)

* Hiéu sudt cuc dai:

100%

V6i mach khuéch dai cong sudt ché do A, hiéu sudt cuc dai ¢6 thé
duge xdc dinh thong qua gid tri dong dién cyc dai va di¢n dp cuc dat:
UCF, naxir o} = UCL‘

1 _ UC(.‘

Cip—p) — R

C

U.U

i S Al W

R..
P (ac)=—F—
( 8

rmax
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Cong suit mot chiéu (de) tr naudn dién dp cung cip cuc dai duge tinh

dng voi gid tri dong thicn dp bang mot nla gid o cuc dai:

U
R Ug
I ey = Upee e = U — = — &5
AR TFAN (L (‘) ot i( RN e 2 21{(
ta tinh duge hicu sual cue dai:
Ui
l)I'II"l\ (uc) 81{ :
Nyor = ——————.100% = — [00% = 25%
) l)\'ln:l\{dc) J-":.‘(.'
2R

ITicu sudt cye dai cua mach khudeh dai tal ché do A dung tai dién trd
nhu ta thiay La 25%. Ticu suiat nay chi dat duge trong truong hgp dic biét,
con hau hét cde mach khuceh dai ¢hé do A ding 141 dién trd déu ¢é hiéu

suit nha hon gid i 23%.

Vidie 9.7 Tinh cong suat vao, cong sudl ra, hiéu sudt va cong sudt 16n

hao tranzito khi cho tin hi¢u vao véi1 dong bazo Ly, ., = 10mA.

& LeimaAg
1000 40
Witk
RIRLES a0
R YiHL . .. . o
13 wang tai mét chiéu
(BN
1k -
Re - 200 o
?|1 A Bidm lam viée
Il hatl ﬂ =25 BRE)
My
u, 100 s - DmA
" T | T -
4 10 15 20 25
a) Ueea b}

Hinh 9.5. So dé cho vi du 9.1

Bai widi: Tinh cac gid tri dé xde dinh diém Q:

Ly = [Upe =07V /Ry, = (20 - 0,7)/1kQ = 19,3mA

[ =8.1,=25.193 = 482.5mA

LJ(_‘[{Q = U{-(- - [(-‘ RL - 20 482,5 20 = l{}.’JISV

Uee = 20V

i

Mach dién khong ¢d R nén U



... 20V

Ta co; o= - = ;_()H(E =1A =1000mA.

Ta € duge duong tii mét chiéu R, (2 diém Uy =20V 1. = 1000mA).
Vi 1, va Uy, taxde dinh duge didm lam viee tren dudng tai.

Khi tin hi¢u vao vai dong bazo Ly = 10mA thi bién do dong colecto
trén dac tuyén s¢ 1a:
Te g = By, = 25. 10 = 250mA (gid trj dinh)

c 250.10 *A )
P(ac) :_I(r()m_k(‘:( 50 1;) A)

20Q)) = 60W

P, e, = Uge I = 20. 482.5. 107 = 9,65W
M%) =Plac)/ P, (dc). 100% = (0.625/9.65). 100%. = 6.48%,
P,=D -1 =965 0625 =9025W
Qua vi dy ta thdy 16 mach khuéch dai RC ditng ché do A ¢4 hicu sual
thap, chi dat 6.5% so véi hicu sudt cuc dai 12 25%.

9.2.2. Khuéch dai cdng suat don, ché dé A tai ghép bién ap
1. So'do mach dién, tic dung linh kién
So do mach dién:
+Upe

NN,

o o
= uy Ny N,
At
I, Ly LR
U“’—_) Uz
C
|
Ry

Hinh 9.6. Mach khuéch dai céng suit am tin ghép bisn ap

Day la mot dang cla khuéeh dui ¢hé do A véi hiéu sudt 16 da 1 50%,
su dung mot may bicn dp dé ldy tin hi¢u dau ra dén i nhu kinb 9.6.

Tac dung linh kién:

Hoat dong cua mdy bién dp: mot miy bién ap ¢6 the tang hay giim
2id tri dién dp va dong dién theo ty t& da duoc dinh trude. Gia si may bién
ap duge nghién cdu 12 loai may tang dp vi bo qua sy tén hao cong sudt.
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Hinh 9.7. Hoat déng cuia bién ap
a) Bién ddi dién ap; b) Bidn d&i dong dién; c) Bién ddi trg

Bién doi dién dp:

Nhu 1a thay & hinh 9.7a, mdy bi¢n dp ¢6 the lam tang hay gidm di¢n ap
phu thuoc vio nhitng s6 vong day & mdi bén.

Su bi¢n doi dp theo cong thae: U, /U, = N /N,

Di¢u nay cho thiy néu s6 vong day cudn thi cip [6n hon cudn so cap
thi di¢n ip ra thik cdp s& 16n hon di¢n dp vao so cap.

Su bién doi ciia dong dién: .

Dong dicn bidn doi s¢ ty 1¢ nghich vai $6 vong day ¢ 2 cudn. Tic la:

L/ = NJ/N,

Mai quan hé miy duoc thé hién & hinh 9.7b. Néu s6 vong day & cuon
thir ¢ap 16n hon cudn so ¢ap thi dong dién chay & cudn thit cap s¢ nho hon
dong dién ¢ cudn so cip.

Tdi ciia bién dp ¢o bién doi tro khdng:

Kiti bi¢n dp thay déi dien dp va doug dién thi tré khdng ¢ ca 2 cuon
cing ¢ thé bi thay doi. nhu ta thdy & hinh 9.7¢.

Ta goi R, 12 dién trd nhin vio tir cuon day so cdp mdy bién dp. trén do
di tinh dén anh hudng i ghép tir cudn diay tnt cdp thong qua hé so bicn dp:

a’ = {NI/N.’.):

Pién trd tai & cuon day thit ¢ip phin dnh qua dién trd s cip duge tinh

nhu sawn: '
R /R, = R/R,=(N/N,) =4

Trong do, ty so: U/U, = N|/N, va L/I, = N//N,

11¢ 8o phin dnh tir i qua so cap bicn dp bicu thi ty s6 gilta tai phdn
anh R, va tai R, qua ty s& bicn dp:

R /R = (ﬁ) =a’
N,
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Vidy 9.2: 4+ Tinh R | bict R, = 8€2 v ¥ 56 vong cia bicn apa=15/1

. (N y _
Ry=| —-| . R =158 =18kQ
N

.

+ Tinh 1y s0 vong cha bién dp khi cho R, = 16Q, R’ = 10kQ
{ N, }"‘ R 10000 N

v = ———— =025 suv s — = V625 = 25/]

R, 16 "N,

2. Xay dung dudng tai mot chiéu, di¢m lam viée tinh

I{A
R {A)
. Buéng ti 1 chiéu
0.5 /
045 — 12mA
b4 10mA
TR A -
B— 1
Déng dién 0.35 :\ B
colectn 0.3 . i emiéc
| . am vié
gteeofooosbe b 0.25 . Bm#
02 . 4mA
1
NS 015 : N oen
1
b : E\lli - hnA
0.05 T j U (V)
L1 ] | ' | -
1
0 5 10 15 ' 20 25
U > '
¥ Ugr = Uge = 12V !
] 1]
)
1]
1

1
Dién ap colecto
1

Hinh 9.8. Budng tai cba mach khudch dai céng sudt ché dé A ghép bién ap

V1 dién trd mot chicu cla cuon day bidn dp rat nho. 1y tudmg coi nhu
bang 0. Nhu vay. dudng dic tuyen tidi mot chicu Ry lic nay s& thing dimng
song song vai true tung ([).

Dicn dp tai dieém lam viée tinh: U, = U,
Neu cho bigt dong dinh thien T, thi chi viéc k& mot doun thiing song

song Vol truc tung . cat dac wyén véi dong 1, s¢ (im duge dieém lam viée Q.

3. Xay dung dudng tii dong

Khi chon dong 1, - phai can e vao dac tuyén dé xdc dinh sao cho 6
do mco la thap nhat. Diéu nily ¢6 quan hé véi bién do dicn dp va dong tin
hi¢u & ngd ra, ¢6 nghia la bién do cta ching khong vuot qui doan cong
dac yén viv dudng cong gidi han ton hao cho phép ciia tranzito.



Didm lam vice duge chon trén giao diém cla duong ta1 Ry, va dong 1.
ang v tham 6 1, = 6mA. D¢ dam bao cho tin hiéu lam viee ¢ phan dac
twyen thang thi dong dién vio ¢6 bién do dinh 4mA (peuk). T do sé xdc
dmhb dugc bien do cua dién dp ra v dong ra trén tdi bién dp.

Xic dinh duong 1ai xoay chiéu R, bing cdch ké mot doan thang ¢6 do
nghiéng (1 /R) I¢ch vé true I di qua didém 1am vige Q.

N&u tin hiéu bit dau vr didm lam vice & mige OV, thi dong colecto tir
dicm Q. I, s& bicn ddi mot luong:

Al = AU, /R,

Tl gid w1 Al treén truce L., kéo dudng thing dén diém Q 16i truc U, ¢

co dac toyén tii R ..

4. Tinh toan thong so mach dién
—Dang tin hiéu ra va cong sudt ra:

Tu hinh 9.9 ta xde dinh duge cic gid tri sau:

T . H r
LI(_'H{p T U('lfm;l\ - l')(_'!{luin
]L'lp P = ll'm;n T Aomin

§ U (Vi JLlc (A)

L T :(UCLm.m - L‘lﬁi-_ n1r:)

e, = 'l

# a) b)
Hirh 9.9. Dang dién 4p va dong dién ra cha ting khuéch dai ¢éng suat cla ché do A
Cong sudt xoay chicu gin 151 bidn ap:
— (L] Clmas U Clmi }'{ IC:nux — I(:min )

8
Phian cOng suat nay duogc gui téi cudn so cap cla bidn dp. néu bién dp
la Iy tuong thi cong suat trén tai gin bang véi gid tri nay.

P (ac)

Cong suat ra cing ¢4 thé duge tinh theo dién dp roi trén tai.
Vi dn 9.3 Cho mach di¢n nhu hinh 9.10.
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Bict tranzito ¢6 dac tuven tinh nhu hinh 9.1 1a.

Xdce dinh cic thong s6 gid i higu dung cua dong dién. dién dp, cong
SULL ren tai.

Cho bict: 1y 6 bich dp 3/1, dong tinh I, = 6mA. bi¢n do tin hicu vao
Ly = H4mA.

Uy =10V

Ry = 8(1

lern= 4rmA

Hinh 9.10, So d& cho vi dy 9.3
Bar giai:
+ Dac tuydn i R, bat dau tir diém:
Uiy = Ure = 10V
+ T dée tuyen tuong dng véi [, = 6mA, tim duoc:
Ugg = 10V
[, = [40mA
+ bién trg phi-in dnh tlr tdi qua so cap R :
R =(N/N,R =38=720
+ Xiac dinh duong tai xoay chidu nhu sau:
Gid 1ri bien doi cta dong 1. k& 1ir dic¢m Q:
Ale = AUy, /R = 10/72 = 139mA
Gud tri dong tai diém A 1rén dac tuyén I, (hinh 9.11b)
Loy + Te = 140 + 139 = 279mA
NG A va Q s¢ duoe dije luydn tii R,
+ Xue dinh gid i cuc dai v cue tidu cla dong va dp trén colecto BIT:
buong dac tuyen i R . it dac tuyén ra tai duong ¢6 I; = 2mA va dudng ¢6

I, = 10mA. Tai duong ¢6 1, = 2mA xdc dinh dugc . =—=25mA vi

Cunn

AT MACH ol
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U = 18.3V0 Tai dubng ¢6 I, = 1.7mA xdc dinh duoe Uy = 17V va
L. = 255mA,
1 . A
|C{m.|*'\] 1c(m.|f\}
400 |- 1o, 100 L 14mA
350 12mA 350 - 12méA,
300 - 300 - e ~
10r0A A R 7252 oma
St g™ 2 5INA :??‘L’U = \
200 | fmA 200 |-} 8mA
150 BmA _l_‘l_ﬂaf_)q e 6mA
o
100 amA 100 amA
%0 Ig-7mA Ig) pun™?5mMA 50 \ Ip= ZmA
1 i 1 ] [T 1 | ! | -
G 4 r o
5 016 200 By gy n 5 19 15 ‘10 25 e v
Ygp m=1.7Y Ughmart 183
a) b)
Hinh 9.11. Xac dinh digm 1am vigc trén dic tuyén I(Uce)
U(']' min = I' 7V’ ]'(' i 23[““\
Up e = 183V = 255mA
+ Cong sudl ra trén cudn so cap bién dp:
b (..l ( Clugis _U{'I'-',min)'([[‘m:u\ - ](‘min) — (183“1.?)(255 '—'2“) = 0.477TW
8 8
+ Giid tri dién dp hicu dung trén cudn so cap:
- — - - — iy
Ulnn_\r = LJH‘D}/2 = (U(f'l-'m.“- “J(_'I:mm)/‘z \/5 —16,6/2.828 = 5,{)7\}
+ Gid tri dign ;ip hi¢u dung teén tai:
ll’lll'-] (I\ /N ) U‘IH\\] /F{ 5 8? = l 96V
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+ Cong suilt ra trén tai tinh theo ap U
P e, = UL /R = 1.96/8 = 0.48W
+ Gid tri hicu dyng cua dong tai:

o %L‘ o E {“‘ was ™ L )%} = 3,230mA/2.828 = 244mA
+ Cong sudt ra tinh thco dong |
P = I R, = (244 10 )28 = 0,4T6W

— Tinh cong sudt mot chiéu va hiéu suat:
Cong sut cha nguon cung cap DC:

P = U I(.’{J



Cong suatticu tin trén tranzito & ¢hé do tinh:
P:J = P\m(". o P:-: AL
Vi cic thong sa & vidu 3, tatinh duoc:
Plien = U Tog = 104140.107%) = 1 4W
Po=Phe Poo= L3048 =0.92W
N =P o f Poe) 100% = (0.48/1.46).100% = 34.3%
Nl vdy. mach khuech dai cong suat & ché do A ghép bicn ap da da
trén 25%. Hicu suat cye dai coa nd ¢ thé dat duoe 161 50%.
Ta ¢6 the tinh hicu suat cue dai heo Uge v Uy biing cong thite kinl
nghiem cho mach ghép RC v bién dp:
+ P01 vl mach ghép RC:
N =25 U~ U Y7 Uge (Uit + U ) 1%
+ P01 v6i mach ghép bicn ap:
N =530 U )7 Uge (Ui un + U ) %
Vi di 94 Tinh hicu suat cua mot mach khuéch dar cong suat ghip
bicn dp véi U = 12V trong cic trudng hop:
ap U, = 12V bien doi xung quanh dinh thicn ctia dicm Q voi Uy, = 12V
MU . =6V.U,,=12V:
U =6V, Uy = 18V,
Bai giai;
) Up o = Ugrg + U, = 12+ 12 = 23V
Uit = Vo~ U, = 122 12 = 0V
M= 25 [(Uey: e~ U ¥/ Uee (Ugy, e + Vg i} %
=25 [(24 - 0Y/240.24 + 0)].% = 25%
B) Ut = U+ U = 12+ 6 =18V
Ui = U~ U, =122 6=6V
N =25 (U = Ui 77 Uge (U, + U
=25 [(18 -~ 6)/18.(18 + 6)]|% = 6.25%
) Ve = Uy + U, =18+6=24V
Utin = U~ U, = 18 -6=12V
rl - 25 l.(U('_'I-Z s UL'F. m|||)1/ Ul"(' (U('F{ i + U{'Ii min)]'%J
=25 [(24 - 12¥/24.24 + 12)|.% = 41.7%
Qua vi du tren 1a thdly mai twong quan gifta bién do dién dpra U, véi
di¢n dp nguon U Khi Upwax = Uge thi hicu sudt dat mie 16n nhat (n = 50%).
P méo séng hii cha mach khuéeh dai chd do A tuong doi nho. Trong
truong hop ghép bién dp, do ¢6 dong mat chidu chay trong cudn day khd

). %

Cl: min
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16n 1am ting dong tir hod cita 161 sit bién 4p dan dén trang thédi bdo hoi.
Dicu niy sé gay méo dang tin hi¢u ra. D¢ giim méo do bdo hoa tir, ngudi
ta tang tlr trS ca 181 sit bang vat liéu cich tr dat & khe ho giia cdc 14 sat.

Nhu vay, khuéch dai ché dd A chi dung cho tin hiéu nho nhu tang
khuéch dai micro, tién khuéch dai va dio pha,...

9.3. CAU HOI VA BAI TAP

i. Néu diéu kién, dac diém mach khuéch dai 1am viée 6 ché do A?

2. V& sd dé, trinh bay nguyén 1§ lam viéc, dac diém mach khuéch dai
cong sudt ché do A.

Bai tap 1. Cho mach khuéch dai cong suat don c6 bién dp ra nhu hinh 9.12.

Biét: I, = SmA; E.= 12V Uy, = 0.6V: p =50,

Bién d¢ dong dién vao [, = 4mA

Up: =1V R =8Q; ty s6 hicn dpn = w,/w, =4,

Tinh:

a) Gia tri diéntro R, R,

b) Xdc dinh diém lam viéc finh, dudng tai mot chifu wrén dac tuyén ra
- cua tranzito khuéch dai cong sudt che do A.

¢) Xdc dinh dong 4., vadién dap U_,.

Bai tap 2. St dung mach 9.12 va cdc két qua tinh duge trén bai tap 3.

Hay:

a) Tinh cong sudl ra trén tai.

b) Tinh cong suat tiéu thy.

¢) Xac dinh hiéu sudt cua tdng khué&ch dai cong suat don.

Bai tap 3. St dung mach 9.12, va cdc két qua tinh todn trong cic baj tap
trudc; chon dién trd tai R, =4 Q. Hay tinh P, ; n; va coéng suit tiéu tan P,

Uce
UCEmax

Hinh 9.12
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Bai 10
MRCH KHUECH PRI CONG SUAT PARY KEO

SONG SONG GHéP BIEN AP HOAT PONG
CHEPO B VA NB

10.1. NHUNG VAN BE CHUNG VE TANG KHUECH DAl CONG SUAT
PAY KEO

10.1.1. Nhirng van dé chung

So d6 khoi chung mach khudeh dai cong sudt ché do B nhu hinh 10.1.

G che do B, tranzito & diéu khién dong dién & mdi nia chu ky cua tin
hi¢u. B¢ thu duge ca chu k¥ tin hiéu dau ra, thi cin sir dung hat tranzito,
moi tranzito duge st dung & méi mira chu ky khdc nhau cia tin hiéu, sy van

hanh két hop s€ cho ra chu ky ddy da ciia tin hiéu,

Kht mot bé phin clia mach day tin hi¢u 1én cao trong sudt nira chu ky
con lai, mach di¢n khi d6 goi 1a mach ddy kéo.

Mot tin hi¢u ddu vio AC duoce dua vio trong mach dién ddy kéo véi su
hoat dong ¢ maéi phdn trén moi nira chu ky thay déi nhau, 1di sau do s&
vhan dugce ca chu k¥ cha tin hiéu.

Tranzisto cong sudt dugc sir dung trong mach ddy kéo c6 kha nang
cung cdp cong sudt mong mudn cho i, vi sy van hanh ché do B cida
nhifng tranzito ndy s& ¢d hi¢u sudt 1én hon so véi viée str dung mot tranzite

don trong ¢hé do A.
i
BAN MACH

KD i |

— KET HQP .

BAN MACH |

K&
RN
N

Hinh 10.1. S0 d6 khoi ting khuéch dai céng suit ché dé 8
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10.1.2. Caéng suat va hiéu suat

Vi ting khuéch diai cong suit chi¢im phan 16n cong suat clia toan bd
thiét bi. nén trong tinh todn. van dé ta quan tam ddu tién 1a cong suat va
hicu suat.

Cong sudt nguon cung cap:

) — It
| o Ueer Ine

[, = I, 12 dOng trung binh chay qua nguén cung cip.

Bicn do hay dong dinh I, = J? 1. nén dong trung binh chay qua ngudn
trong toan chu ky sC la:

l.ni_-: 2'('11\1/11:
Vidong trung binh [, = I, + L, nén ta ¢6:

Lo =2 \/i I./n

Cothé coi: Ug,,, =0 hi: U =2 2 Ue

Ta ¢6; P = Gecliy f Ue. 232 1o/t = Ul /o
Cong suat trén tai R cia mot tranzito ka:
P = Ul
4.9
Do do: Py = —L-

Cong sudt trén tai R, s& tinh theo cic gia 1 sau:
P, = U5 o o SRy = U‘J,‘,.N/ZZRL U e
Hicu suat: 1 = (P/P,).100% = (n/4).100% = 78.3%
Vi die 10.1: Xic dinh cong sudt cung cip, cong sut ra va hicu suit ¢
ché do B trong truomg hop chio dién dp tin hi¢u ra trén 1ai 16€2 la 20V vi
U, =30V g

Beai gidi:

IR

Dong dinhy tren tai 16€2 la:
= U, /R, =20/16 = 1.25A
Dong chay qua ngudn U
e = Elp = 0,790A
T
Cong suit coa dién dp ngudn:

P\LD(‘: = I—I(‘(‘I[)C - 30V 0.796!‘\ = 23,9W
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Cong sudt ra trén i R, :
Prves = US /2R = (20VY/ (2.16) = 12.5W
Hicu suat:
1 =P, \o/Pose)- 100% = (12, 5W/23.9W).100%. = 52.3%
Cong sudt ton hao trén hai tranzito va mot tranzito lan luot 1a:
P,.=P -P, Pr=Py/2

10.1.3. Gia trj cuc dai

O ché do6 B. khi Uy, = U, thi cong suit ra dat gia tri cuc dai:
Pl (ALY s — lJ4!‘.'("/2}{|.
Dong trung binh qua ngudn cung cip:
I..= g ._% _U.. cC
B
s R,
Cong sufit nguon cung cap cuc dai:

2 U )
P\- U mag U{'(‘[[)C = U(‘(-( ——) = 2U"(-(- / T[Rl_
T R,

Hicu suat cuc dai:

1= D /P 100% = (UPe/RO/(Ucc 2. L[J{ )1.100%
T L.

= %.100% = 78.54%

Khi dién ap ra trén tdi dat 0,636.U (= .U..) thi tén hao cuc dai trén 2
T

tranzito (nim trong dudng gidi han 1én hao cho phép) s€ la:

2 Ul

30 My, 1T

R,

Tai cla 2 tranzito trén cudn so cap bidn ap:

Re= (20’ R =42’ R, = 4R’ .
Vidiy 10.2: Xdc dinh cong suit cuc dai & ché do B khi cho U, = 30V

tai R = 1682,

Bai giai: Poacmn = Ul”-/2R|_ =28, 125W

Pune = 2U% ¢ /MR, = 35.81W

Moas = ;[:— 100% = 78,54%

y

1

l)'l' may })'ET TPL] /2 - S,?W
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Hicu suit cuce dai ¢ ch& do B con ¢é the xde dinh theo gid i dinh:

u:
Y = !
[ 21{,
' ]
P = Uc'('ln(' = Ut:‘r'g-—L P
T R
l)r' pL L[ U
N = —EL00% = 78,746 - L
o u,..
Dy e

Qua Kt qua trén ta thiy rang, hiéu suit tang theo ty 56 gita U,/ U

m~ ~t r Iﬂ.’ o - - -

10.1.4. Mot so dac diém mach khuéch dai cong suat

- Mach dién Khucch dan ¢he d6 B phai dang it nhat la hai tranzito cd
cong cue tinh hay kKhdc cuc tinh (I hoac N).

- Kht cén tang cong suitl ra, & mdi 1ang cong sudt cudi thutmg hav
dung hal tranzito & moi v&, mac kidu darlingtlon.

~ Khi tang cong suat ding hai tranzito ciing cyc tinh thi tang kich phai
Ja tang dao pha dé cdp hai tin hicu ngugce pha O clra vio.

10.2. MACH KHUECH DA! CONG SUAT DAY KEO GHEP BIEN AP

10.2.1. Mach dién va tac dung cua linh kién

5

~ . : Y ~
Chia 2 nira dao K&t hap day kéo Bién ap ddu  Két hop

ra ddy kéo
Hinh 10.2. Mach day kéo ghép bién ap

* Tac dung linh kién:
TR, Bi¢n dp dio pha, ¢ nhi¢m vu tao ra hai di¢n dip bang nhao vi
nguge pha nhau. muon dat duge dicu dé phai chon so vong day:
n, =n..

104



Bicn dp dao pha ¢6 cuon so cap dua ra o hat chan 1 va 2

Cuon hd cap caa TR, gém hai ndfa cuon 3 -- 4 va 4 - 5 dua ra o ba
chin. trong dé chan 3 v 5 [ay ra hai di¢n ap doi xding h(mu todn nguoc
pha nhau. con chan 4 [ diém chung. Do do, trong ch¢ 1o TR, hai ntra
cuon 3 d a5 ¢d o vong day biang nhau. nhung cudn nguoce chicu
so vai diem dat chung.

Ry, R,: Mach dinh thién kicu phan 4p cho BT, va BT,

T Tyt Tai tranzito kKhuéeh dai cong suat, mic ddy kéo ciing loai NPN
¢6 thong 50 hoan toin giong nhau.

TR, [a bien dp ra loa (bicn dp suat): Bicn ap T r, 1 bicn dp ra d¢ truydn
tin hicu tir tdng Khudeh dai cong suat ra loa, phoi hop tré Khidng gidia 1dng
cong suat va loa. ngan dicn dp mot chiéu ra loa. Bicn ap phai duge cudn
sao cho st vong n, = n,.

Bicn dp suat ¢d 3 chan ra: cuon so cap ¢d 3 chin 1.2 va 3 trong 6
chan 2 14 dicm gila cua cuon so cap. Hai nta cuon 1 2 v 2 - 3 ¢6 s
vong holn 10an bang nhau nhuag cuon nguee chicu nhau.

Cudn thi cip 4 - 5 miic song song vai loa. PE phit hop vii trg khing

cua Jou, et dicn day cuon it cip bich dp ra toa thudng I6n v s& vong day
it hon so véit cudn so cap.

10.2.2. Nguyén ly hoat déng clia mach
Phin tich mach di¢n hink 10.2, cic tranzito cong suat duce phin cue dé lam
vige o chd do AB nén mdi tranvito kKhuceh dai trong mot bin k¥ cha tin hicu.

Gia lhu,l tai thoi dicm xét, tin hicu hinh sin dua vio cge BT, ¢d bin
ky duong, T, khucch dai: do tinh chat dao pha cua bién dp TR, tin hlui dua
vao cue BU) tad bdn Ky am nén T, 1at

Dong 1. bicn doi chay trong mach ¢é chidu:
N N _ ]
+L.{,(, i I1_ 'Ll ¥ [,“\
Dong dién bien doi qua cuon day so ¢dp cua bidn dp loa s¢ o ra dién

ap cam dng sang cudpn thi cidp cua bicn dp low. Nia chu kv sau T. e T,
Khu¢ch dai ¢ ¢ dong 1., tir:

+ U =1, = L. — - U
vit gy dong cam g sang loa.

KCL qua ta €6 hat dong dien chayv nguoe chidu nhau ua loa trong hai nisa
chu ky khic nhau nén dong tong ¢ ¢6 d: mg Lip fai tin hiéu nhue & didu vao.
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Vido 10.3: Phan tich mach khuéch dai cong suat hinh 10.3.

2 - Uce

Phin tich:

Hinh 10.3

Hinh 10.3 14 so d6 mach khuéch dai cong suit diy kéo st dung hai
bicn dp dao pha vii bicn dp ra loa, cd cong sudl xoay chicu ra trén tai
khoang 100mW. B¢ tin hicu ra khong méo, hai v&€ cha T, T, phai cin nhau
nén dién dp ra & colecto cua T, ¢6 gid trl khodang 4 + SV. Bicn dp dio pha
thudng cudn theo ty 1¢ 7/(1 + 1), Dién tro R = 470Q va tu C, ¢6 gid tri hang
triim pF dén hang nghin uF, ¢6 tic dung loc cdc thanh phin xoay chiéu
bién doi qua dién trd trong cla ngudn cung c¢dp. Mach con ¢4 vong hoi tiép
am tir dau ra vé cue B cla tranzito T, Day 1a vong hoi ti€p xoay chicu cé
tic dung on dinh hé s6 khuéch dai cua toan mach.

10.3. HIEN TUONG MEO XUYEN TAM '8/

Méo xuvén tam la hién
tuong khi tin hicu vioe nho, ca
hai v& ctua mach khuéch dai
cong suil day kéo khuéeh dan
khong dugce can bing.

T hinh 10.4 ta thiy diém
lam vice chon vao dac tuyén

khong thang U, = 0 nén tin

hiéu ra bi méo nhicu so véi che

ddo A. Nguyén nhin la do tinh
khong dutmg thang & doan diu

cua dac tuyén vao khi dong I,
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nho. b6 1a hién twong méo xuyén tam (con gol [a méo goc) duge ¢ tren
hinh 10.4.

Tar day dac wyen viw cua hai tranzito duge v& chung mét dé thi. Tir
hinh 10.4 ta thdy o khi tin hi¢u vio 12 hinh sin thi dang ;. [,,, bi méo &
phin goc ting vai dong I, nhé do d6 dang dong dieén 1., I, vi dién ap ra
cang bi méo. Mudn giam mdéo trong mach bazd, ngudi ta chon ché do 1lam
vice AB. D6 1a che do gitia A vii B nhung gdn B hon. Pac tuvén vio duge
thé hién rén hinh 10.5.

Uso [

¥

Ig2

Hinh 10.5. Gidm méo xuyén tim & ché do AR

10.4. UU, NHUQC PIEM CUA MACH .

* Un diém:

U diém cha mach ndy Ja & ché do (inh s& khong tiéu thy dong do
nguon cung cip n€u khong ¢6 16n hao trén tranzito. Mat khdc. vi khong c¢o
dong mot chiu chay qua bién dp nén khéng gay méo do hiio hoa tir. Hicu
sudt cita mach dat 1on nhat, khodng 78.5%.. '

- Mach khucch dai cong suat ché do B ¢6 thé khai thic duoce t6i da
cong sudt cia méi tranzito vi né chi lam vice trong 1/2 chu kY nén cé thoi
gian toa nhidt.

-~ Mach dang bién dp nén dé phoi hop tro khdang. vi viy dé dat duge
cong sudl ra lon.

-~ Tin hiéu ra méo nhicu nén trong thue ¢ thuding chon mach 1A vige
a ché do AB.

* Nhuoe diém:

- Do dung bién dp nén dac tuyén tan s6 khong bang phéng trong dat
1an 8¢ lam vicc.
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V¢ edn o, mach dung bién dp nén qua ¢éng kénh.
- ‘Tai thot dicm chuyén USp gida qua tinh khuéeh dai, it cua T, va T,
sC gay nen hagn wong méo dang song. poi & méo dang xuyén tam ma
troitg mach khuéch dar cong suit don khong ¢dé.

10.5. CAU HOI VA BAI TAP

L. Neéu dicu ki¢n, dic dicm mach khuéch dai lam viée & ché do B.
2. Néu dicu kica. die dicm mach khucch dai 1am vice & ch& do AB.

3. V& xo do. trinh bay nguyén 1y 1am vice, dac diém mach khudeh dai
cong suit day kéo ¢d bién ap ddo pha va bi¢n 4p ra.

4 Giat thich hién tuong méo xuyén tam. Trinh bay bicn phap khac
phuc hicn trong mdo xuyveén 1am tren dic tuvén vao caa tranzito khudeh dai
dav kéo.

Bai tap 1

Phin tich tic dung cdc linh kién, nguveén 1y lam vi¢e cua mach dién
rren hinh 10.6.

oc71 OC7 oCr2

* & —HV

My

Hinh 10.6

Bai tap 2. Phan tich tic dung cic linh kién, nguvén 1y Fun vice cua
ciac mach dién hinh 10.7a.

Bai tap 3. Phin tich tdie dung cdc linh kién, nguyén 1¥ lam viée cla
maeh dign hinl 10.7b.
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Baill
MACH KHUECH PAl CONG SUAT PAY KEO
NOI TIEP OTL HOAT PONG CHE PO AB

11.1. DINH NGHIA MACH KHUECH DAl CONG SUAT BAY KEO
NOI TIEP OTL
Mach khuéch dal cong sudt day kéo noi tép OTL 1a loal mach khuéch da
cong sual day kéo khong ding bién dp suit (OIL -- Output Transformiess).
Mach s dung bién dp dao pha 6 dao diay ra: Trong doé so cap bicn dp 2
din dav: tha cap bién dp ¢d 4 dau diy, 1ao thanh hai cudn day cung ¢ip
dién dp dao pha cho cuc B hai tranzito khudch dai cong suit day kéo.

Do st dung ghép bién dp nén déic tuycn tan so khong bing phing trong
dai tan s6 lam vide.

V¢ ciu 1o mach diing bicn dp nén qud cong kénh.
Thuc ¢ thudng got lomach cong suit ¢6 bicn ap ddo plia. khong ¢o
bicn ap ra.

11.2. MACH OTL

11.2.1. So dé mach dién va tac dung linh kién

S0 do nguyen 1y coa mach hinh 1.1,

%R‘ ' o —Ugc
g
L fIETR

%m

Hinh 11.1. Mach cdng suit cé bién ap ddo pha khdng bién ap xuit

O

s

[10



) Faae dung Linh kicn

U e la nguon cung cdp dien dp mot chicu:

R,. R la cie dien tré dinh thién cho T;

R.. R, la cic dien trd dinh thicn cho T,

Ciic Iinh ki¢n phai chon sao cho thed min cédc diéu kicn sau:

1, twong duong v T,
*R =R.R, =R,

Tu C ¢6 tdc dyng ngan dicn dp mot chicu va truyén dat tin hicu xoay
chicu va loa. Tu phai chon ¢6 di¢n dung Ién khoang hang tram dén hing
nghin p s

D) Nenven Iy lan vide

BE mach lam vice & chd do B ta phii chon R, = R, ¢6 et tri nho. Khi
¢o Uin hicu dwa vio so cap cia bién dp dao pha. bich dp s& tao ra dicn dp ¢
bren do hang nhaw v nguoce pha nhau dua (6 cue B eda T, va T.. Trong 1/2
chu k¥ diw, giid su tin hicu m cho Ty @t e gidp B - E cha T, phan cuc
thudn. T, khucch dai, xuat hign dong dicn chay trong mach theo chidu;

+ U —loa— C—T.,- - U,
Trong nia chu ky sau: T, tat, 1, khwoceh dai. tu C phéng dién theo chidu:
+C—=lLoa-—~-T,— -C

Nhu viy ¢6 hai dong dién chay nguge chicu nhau trong hat nita chu kv
kbiw nhau qua loa nén tin hi¢u ra loa d3 1ap lai dang tin hiéu & ddu vao véi
bi¢n do [6n hon.

o) Be diém cia mach

So vai tang khuceh dai ¢ bidn dp dao pha va bién dp ra mach ¢6 phin
gou nhe hon nhumng loa mac true 1ép vdi mach nén khé phai hop teés khing.
V1 vy thudng phai chon loai loa ¢6 ted khing 1on, va khé dat dugce cong
sUdl ra 1dn, tu not ra loa phai chon ¢6 dien dung 1én. Vi vay mach it duce
dung trong thuc t&.

11.2.2. Mach khuéch dai cdng suat day kéo OTL duing tranzito phu

Mach OTL s€ ¢6 hi¢u sudt cao hon, giam nhé kich thude. trong luong,
gid thanh va tranh duge nhing nhuge dicm coa bién dp dao pha lien quan
dén dic uyEn tan s6 va tir trudng cda biéh dp. ngudi ta ding mot tranzito
phu dé dio pha thay thé biéh dp dao pha, mach OTL ding tranzito phu ¢on
goi la mach OTL bd phu, v6i hai wanzito khudeh dai cong sudt khidc loai
PNP vii NPN.
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ai Mach dicéw nhi hink 11,2
U= 30V

!

30V

‘) Is
15.6V 15V ®
D1
0,582
+ﬁl
VR _ |
Ui = 15V
D | 0.5Q 1000uF -
1 + ‘L
g 14 4v 15V} '
v o I) N Y
1 ,' ] —=—
+m 1.7v OV{ @ |
‘\ J,
v St lea
v 4.® a
R52 RE:3
1004
I

Hinh 11.2. Mach dién céng suat OTL dang tranzito phu

Bicu kién:

Ty T Ta hai tranzito ¢ling loai chat ¢hé tao (thudng 1a Siy, T, T, phai 6
cde thong s6 hodn toan twong ving voi nhau., ¢6 cting hé s6 khucch dai 3 .

Hai diot Dy, D, ciing toui, ciing ky hi¢u. ¢6 thong s6 gidng nhau., ding
dé ldO mugc L]"n,nh I¢ch dig¢n dp 2U,, = 1.2V dé phan cyc chénh lech cho cuc
B vaB -’

bj Tae (h_mg lind kien

C,: Tu noi tang;

VR. Ry;: Mach dinh thien kiéu phian dp cung eap cho B-T;

. D.: Tao phian cue chénh 1éch cho cuc B-T, va B-T,;

R.;: Cung cdp dicn dp phan cge thuan cho D, D, déng thdi tao dicn ap
dinh thien cho BT,

R0 Dién r¢ tao héi ticp am dong dién cho T,;

Ry, Ry hoi tiép am dong dicn cho T, T

C,: Tu noi tang. din tin hiéu tir dau ra ting khudch dai cong sudt ra loa:

T,. T;: khuéch dai cong suit diy kéo.



a) Fac dig tink Kion

U 12 nguon cung cap dicn dp mot chidu:

R,. R §d cac dién tra dinh thien cho T);

R.. R, 1 cace dicn wa dinh thicn cho T,

Cac tinh ki¢n phai chon sao cho thoid miin cic dicu Kién sau:

T, wiong duong vai T,
*RI=R,R, =R,

Tu € ¢6 tic dung ngan dicn dp mot chicu va truyén dat tin hicu xoay
chi¢u ra Joa. Ty phai chon ¢o dién dung 16n khoang hang tram dén hang
nghin p k.

b Ngtevén Iy Lam viee

D¢ mach tam vice ¢ chd do B a phai chon R, = R, ¢6 gid trn nho. Khi
¢o tin higu dua vio so ¢ap ciia bicn d@p dao pha, bién dp s& tao ra dicn ap ¢
bien do hang nhau va ngwoe pha nhau dua (& cue B eta T, va T.. Trong 1/2
chu k¥ dau, gid s tin hicu Tam cho T, L Gdp gidp B - F cia T, phan cuc
thuan. T, khuc¢eh dai. xuat hign dong dicn chay trong mach theo chidu:

+ U= loa—=Co T U,
Trong nua chu k¥ sau: T, . T, khuéeh dai. tu C phéng dicn theo chidu:
+C—lLoa—T1,— -C

Nhu vy ¢6 hai dong dién chay nguge chi¢u nhau trong hai nita chu k¥
khic nhau qua loa néo tin hicu ra loa da lap lai dang tin hi¢u & ddu vio véi
bi¢n dé 16n hon.

¢) Be diéni cia mach

So vai ting kKhucch dai ¢ bich dp dio pha va biéh dp ra mach ¢6 phin
gon nthe hon nhung loa mac truc ticp véi mach nén khé phoi hop ud khang.,
Vi vay thudng phai chon loai toa 6 trés khdng 16n. va khé dat duoe cong
sudt ra kdn, tu nor ra foa phai chon ¢6 dién dung Ién. Vi vay mach it duge
dung trong thuc 1€,

11.2.2. Mach khuéch dai cdng suit day kéo OTL dung tranzito phu

Mach OTL s¢ ¢6 hi¢u suat cao hon, giam nho kich thudc. trong luong,
gt thanh va tranh duge nhimg nhuge diém cla bién dp dio pha lien quan
dén diic tuy€n tin 6 va tir trudng cla bién dp. ngudi ta ding mot trar.zito
phu d¢ dio pha thay th¢ bién dp dio pha, mach OTL ding tranzito phu con
goi 1a mych OTL bo phu. véi hai tranzito khuéeh dai ¢ong suat khdc toai
PNP vii NPN.
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<) Nguyen Iy hoar dong

15 1a mach Khuéch dai che dd A. mac kicu E chung ta mach khuéch
dat dao pha. Tin hi¢u xoay chidu tir ngudn V., dua téi cuc BT, T, khuéch
dai dd ca hai ban k¥, sau d6 dua 16 cue BT, va BT, cta wdng khuéch dai
cOng suat.

X<l tai dau ra cyc CT,, gia thiét 1a ban ky duong thi T, dugc phan cuc
thudn va T, khuceh dai. T, it (vi T, — PNP khic loai v6i T)). Dong I, s& dj
tr nguoén +Uee qua T, nap cho G,(1000pF ) va di qua tai (loa) theo chidu
tr trén xuong mass cho ra bian ky duong cua tin hi¢u trén tai,

Khi ¢ ddu ra CT', ¢ ban k¥ am, thi dicn dp trén BT, giam, T, 1at. Lic do
Uy cling giam nén T, duoc phan cuc thuan, T, dan. Dong 1, s& do G,
OO0 pE phéng dién qua T, xuéng mass di (qua cudn diy loa (tat cong suat).

Nhu vay, hai T,. T, da luan phién nhau khudch dat, cho ra tai da ca chu
Ky tin hic¢u.

11.3. TINH TOAN CAC THONG 0 cUA MACH BIEN
Vidu 11.7: Phan tich va tinh todn mach dién sau:

Tinh cong suat ra va hiéu sudt mach di¢n hinh 11.3.

' .
fo I
Rg
R1 § : ]
@ YCq
Qs 27
Y »
+UVO___*]—4 : I|.
Cy Ry | ‘:
* 4

Hinh 11.3. Mach khuéch dai céng suat OTL
Bai giai:
«) Nlién vu linh kién
Q,: tranzito khuéch dai di¢n dp, duge phin cuc hoat dong & ché do A;
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R,. R,: Mach phan dp cho cuc BQ;

R.. C,: bién trd va tu dién mac tai cye EQ, nhiam muc dich hoi ticp
dong dicn mat chiéu. dn dinh ché do hoat dong cho Q,;

R,. C.: Mit loc ngudn chong nhi¢u va hoi ti€p vong:

T Bién dp dao pha:

R. Ri: R,.R,: Mach dinh thicn kidu phdn dp cung cip cho BQ,. BQ,
(trong d6 d¢ dam bio tinh can bang: R, = R, viR, = Ry);

R,. R,,: di¢én trd cye £Q,. EQ:
C,: Tu lién lac dn tin hicu tir cita ra cOa éng khuéeh dai cong sudt dén loa.
Bién ap T: dao pha tin hi¢u cung cip cho BQ, va BQ; sao cho:
U,,=-U
Céc tranzito duge phan cyc d¢ hoat dong ¢ ché do AB nén dig¢n dp tai
didm giita M do cau phan dp R.. R, R,, R, quyét dinh.
Vidi chon R, = R, va R, = Ry nén dién dp Uy, duge tinh:

lJM = % Ucu = UCI‘: nan (l l-l)

hR s

b)) Nguven Iy hogr dong

Khi ¢6 tin hicu am 1dn (AF) vao cuc B cla Q, khuéch dai, s& xudt hién
dong tin hi¢u chay qua cudn so cip cua bicn dp dao pha T. Tai thu cip cua

bicn dp. & chan 3 v chan 5 xudt hién hai tin hiéu ¢6 bicn do bang nhau
nhung ngugc pha nhau, cung cap cho hai cyc B clia hai tranzito Q, va Q..

Xét mébi chu ky caa tin hiéu:

~ Gid sir & ban k¥ dau, cyc B cha Q, nhan bin k¥ duong, nén Q,
khuéch dai, Q, tat. Chiéu dong dién 1, (theo chiéu mii t¢n licn nét):

Uee — Q, — dicm M — C, — Loa — mass.

— D&n nia chu kv 1iép theo, cyc B-Q, nhan ban ky am nén Q, tat, con
cuc B—Q, nhan bdn k¥ duong, duge phan cuc thuin nén dan. Dong I, (theo
chiéu mili tén dudng dint nét trén hinh 11.3) nhy sau:

Diém M—>Q,—R,,—Loa—C,

K&t qua 13 trén tdi (loa) xuét hien di ca chu ky cta tin hicu.

c) Tinh cong sudt va hiéu sudt
hm=';§“ (vi R, << R, nén bb qua Ry tic 1 R,, R, khi tinh) (11.2)

Cong suat trén tai do hai tranzito cung cap la:
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[ U

b J— cmay “Clas 11.3
i \/2 \/5 ( )
Thay 11.1. 11.2 viio 11.3 t ¢6:
U. U, U,~
P,: ol . ¢ — L (][4)
"2VaRr, 2/2 sk,

O trang thdi tinh. tranzito khong dan nén khong (iéu hao cOng suat
di¢n. Khi €6 tin hi¢u vio, tranzito khuéch dai tin hiéu nén ¢6 tiéu hao ning
luomg do dét néng, dong dién lic nay dugc tinh 1a dong dién trung binh

U...
I‘ v ¢ IIS)
B 2ITR, (
Cong suat dién cung cip cho mach bdi nguén U .. la:
U, u.’
Pee = Upelyg= U —E = K (11.6)
« CETTCNR, TR,
Hi¢u svat cia mach la:
U_(.‘('E_
q
nz—aL.IOO%:—b-{—'a—zﬂ.IOO% =78.5% (11.7)
l](.‘t_‘ _ (.‘(__‘j_ 4
2I1R,

11.4. UU, NHUGC BIEM CUA MACH KHUECH DAl CONG SUAT
DAY KEO OTL

Uu diém:

— Gidm duge bién dp xuat nén mach khucch dai cong suat gon nhe
hon, it ton kém linh kién.

~ Gid thanh mach dién ha so véi mach khuéch dai cong suat sir dung hai
bi¢n dp.
- Khac phuc duoc nhuge diém chia mach st dung bién dp xuat.
- Hicu sudt wong d6i cao, khodng 80%.
Nhuoc diém:
— Do van con diing bién dp dao pha nén mach vin con phiic tap.
- Cong sudt ra con bi han ché,

-- Hién nay loai mach nay it dugc sir dung so véi cdc loai mach khuéch
dai cong suat khac.
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11.5. CAU HOI VA BAI TAP

1. V& 5o do6. trinh bay nguyén by lam viee, diac diém, dng dung mach
khuéch dai cong sual diy kéo c6 bién dp dio pha vi khong bich dp ra.

2. V& so do, trinh bay nguvén 1y lam viee, dac diém. tng dung mach
khuéch dai cong sudt ddy kéo dlung tranzito cing loai; dao pha bang
tranzito phu va Khong bicn dp ra.

Bai tap 1. Phan tich tic dung cdc hnh kién, nguyén 1y lam viéc cua
cac mach di¢n (hinh 11.4),

Bai tap 2. V& | mach khuéch dai ché do B day kéo ghép bicn dp & diu
vao mach khuéch dai cong suat.

- Cho mach Khuéch dat dé hoat dong v U= 23V ndi véi tai 8.

Hay tinh cong suat ra v hicu sudt coa mach dign vita v¢,

Bai tap 3. Cho mach dién v cic s6 licu theo hinh 11.4

a) Cho biét tén ma_ich dién, phan tich tic dung linh kién va nguyén Iv
lam vice mach dien. '

b) Tinh cong sudt, hi¢u suat véi cac thong so da cho.

+22%
2 y ) &
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TN430aY
D

1N4007 o

J

G,

T 2200uFi35V

Hinh 11.4
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Bai 12
MACH KHUECH DAI CONG SUAT PAY KEO
NOI TIEP OCL HOAT PONG CHE PO AB

12.1. BINH NGHiA

Mach khucch dai cong suat day kéo néi tiép OCL 1a loai mach kKhuéch

dai cong sudt day kéo khong ding bicn dp dao pha v bi¢n dp xuat. mach
dung nguon déi xing.

Do khong dimg mach diao pha nén mach khuéeh dai cong suat sir dung
hai tranzito kKhidc loai NPN va PNP thinh mot cip.

Cic mach khucch dai cong suat da nghién citu trong bai 10 va 11 dcu
¢o bi¢n ap nén cong kénh, khong ché tao duge dudi dang vi mach, Vi vay,
ngay nayv Kicu mach nay it dung va dung chu yéu la loai k¢t hop hai loai
tranzito thuin nghich NPN vi PN]? (mach OCL). vi mach ¢6 wu didm dé
che tao dudi dang vi mach ¢6 cong suat lén.

12.2. MACH KHUECH DAI CONG SUAT DAY KEO NGI TIEP OCL

12.2.1. Mach dién va tac dung cua linh kién

#
L +Ueg
=™
== G4
w2 Gy
- Ugg
—z

Hinh 12.1. Mach khuéch dai céng suat ding nguén dai xing OCL
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Mach su dung hai tranzito kKhac loai NPN - Q, vi PNP - Q.. Ca hai
tranzito tam viée ¢ ¢h¢ do B nén trong trudng hgp 1y tudng thi thién dp
Ugpo bing 0: Qs viv Q, I hai loar tranzito ¢6 c¢dc tham sd hoin toan déi
xing nhau.

VR,. R,: mach dinh thi¢n kiéu phan ap cung cip cho cyc B-Q,. Trong
d6 Q, chinh dién dp phan cuc cho Q, nham km cho Q, va Q, can bing nhau,
dé dicén dp diem M bang 0 (U,, = O).

R, Dién s cue E-Q.

Q,: Khuéch dai dién dp.

Q,: Qu Khucch dai cong suit day kéo.

D,: D,: Tao chénh 1éch dién the phan cuc cho cyc B-Q, va B-Q,

R.: Cung cap di¢n dp d¢ D;: I, ludn duge phén cuc thuin.

C:Fu lien lac.

12.2.2. Nguyén ly lam viéc

Vai tin hicu dm tan A théng qua ta §ién lac C,, dua vao cyc BQ,,
duogc khuéch dai va ldy ra 0 cue C, dua t6i hai cuc B clha hai tranzito
Q, v Q.. cic tin hicu giong hét nhau, Do hai diét D, va D, Tuén duoe
phan cuc thudn nén noi rd ctia ching rat bé, ¢6 thé coi nhu ndi tat vé
mat tin hi¢u.

Xét trong mot chu ky cia tin hicu da vao cuc B cua Q,. Gia thiét tai
thoi diém x¢ét @ ban ky duong. & cuc CQ, cho tin hiéu ra ¢ bdan k¥ am, do
do Q. khuéch dai, Q, tat.

Trén so dé hinh 12.1. khi Q, 1at Q, khuéch dai, xuit hién dong di¢n
chay qua tranzito Q;, dong 1, ¢6 chiéu:

Mass — Loa — R, — Q; — — U
Sang nita chu k¥ sau Q. tit Q, khudch dai, dong 1., ¢6 chiéu:
+ Upe — Q, — R,— Loa — Mass chung.

Nhu vay hai tranzito luin phién nhau [am viéc trong hai nira chu ky
cua tin hiéu. V&i cic chu k¥ sau cua tin hiéu, qua trinh trén duoce 13p lai, do
d6 @ loa ta ¢4 ca hai bian ky cua tin hiéu.

V&i mach nay hé s6 khuéch daidicn dp K, =1 K, =8
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12.3. TINH TOAN CAC THONG SO CUA MACH PIEN

Céc thong so can thiét tinh todn cho tang khucéch dai cong suat thuimg b
- Cong suit ra P

- Cong sudl tiéu tin trén moi tranzito P;
- Cong suat ticu tan cyc dai cho phép & mdi ranzito P
- Dién dp rén tranzito U,

- Dong DC chay qua nguén ]
Vidi 12.1: :
Cho tang khuéch dai cong suit nhu hinh 12.2.

ITiteas

Cinax*

v

Hinh 12.2
Hai tranzito T, va'l, c6 U, = 0.5V 1 1, = ImA.
Cong sudt ra P,=25W ; Dién trd tai R, = 8Q.
a) Xac dinh dong di¢n cyc dai qua tranzito. !
b) Xdc dinh dién &p ngudn can thiét dé cung cip cho mach.
Bai giui.
) Tir biéu thic:

P = %.R‘ (trong do6 L, 12 dong dign ra moi nhinh).

vin

Suy ra: =1, 2r 2 23 =2.5A

R 8

b} Tir biéu thic: P, = %1‘— (U, 14 bien d9 dién dp ra cuc dai}
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bién dp trén tranzito U, = U + U, = yP.2R + U,
Uy = /2.5.2.8 +0.5=20.5V.

bicn dp nguén Uge =2({P2R 4 U, )= 202528 +0.5)=41V

Vay U= £ 205V

Vidu 12.2: )

Tu mach phan cuc dong tinh bing diét nhu hinh 12.3, hiy xdc dinh:

a) Cong suat ticu 1dn trén moi tranzito khi cap dién dp hicu dung & diu
vao la 12V

b) Néu tin hiéu vao tang d¢n gid tri cuc dai mi tin hi¢u ra chua mdo
dang, hdy tinh gid tr1 cuc dai cua cong suat vao, ra va cong sudlt liéu tin
trén moi tranzito.

irmsyT

¢) Xac dinb cong sud tidu tan cuc dai cho phép & mot tranzito.
I+UCC

% R4r
Q.

D
R

_f

U, e——¢ © U,

401

1Y |
il
C4
}1 Qg
Cs

NAN

=—25V
Hinh 12.3. Mach phan cye déng tinh bing diot

-
o
I3

1

Bai gidi:
a) Gid tri dinh cua dicn dp vio:
U= V2 U =V2.12= 1697 = 17V,
Vo1 bien do tin hi¢u ra trén tai ra R, trong trudng hgp iV tuong gan
bing di¢n dp vio (d6 o1 dicn dp bang 1) thi U, = 17V.
Cong sual ra trén tai:
P, o= U 2R = 177724 = 36,125W
L o= U /R, =17/4=425A



Dong DC chay qua nguén luGne cuc:
[ = 20/ =2.425/7 =2.71A
Cong sudt nguon;
Pone = Uee Ty = 25.2.7 = 67.75W
Hicu sudt (véi U = 12V, »:
N = (PP HO09% = (36,125/67.75).100%. =
Cong suil ticu tdn trén méi tanzito:
Pr= Py 2 =(Py - P2 =(67.75 - 36. 125)/2 = [5.8W
b} Ncu dién dp vao tang bang dicn dp U, U, = 25.U
(U, = 17.68V_ ) th U= Uge =25V
SUy ra; P = W /2R, =2572.4 = 78.125W
P = (/LU R = (27 10). (2594) = 904 TW
Ninas = (PP 100% = (78.125/99.473.100% = 78,54,
Véittin hi¢u vio cue dat thi cong sull ticu tin modi tranzito s¢ L
Pr=Pa/2 = (P - P2 = (99.47 - 78,1252 = LO.6TW
¢) Cong sudl ticw tin cue dai cho phép & mol tranzito:

Pope = (270 ) (UL R = /T ). (2574) = 31.66W

3.3

itk

1™

l)l =

= 31.66/2 = 15.83W,

12.4. MACH BU 6| XUNG

Mot su bat 1gi cha mach khuéch dar cong sudt OCL Ia cin phii ¢6 hai
nguon cung cap ricag biét, va han ¢hé na ¢ia mach b 13 méo Xuyen tam.
Day 1a sy eay khidce cua tin hicu ra trén tii & 1hoi diem chuyén 1iep 1 nira
chu ky duong sang am. e giam méo xuyén tam cho ché do B 1dc tin hiéu
dau vao con yéu, ngudi ta sé dung ch& do AB dé lun tang kich thich cho
ting ¢omg suat cudi che do B.

Mot dang mach day kéo ding cic tranzito bi duge trinh bay ¢ hinh
12.4. Mach nay & méi v¢ 1 mot ¢ap tranzito cing tinh déne thai khac tinh

YOI ciap tranzito cung tinh kia. goi 1i mach darlington bu dét xing. G mach

nay thi dong dicn diu ra s& cao hon, con trd khdng thi thip hon.



U,
R L
C=40uF + .

RZ% 1009

A
{ 220 U,
0,22uF

Hinh 12.4. Mach bl day kéo

12.5. UU, NHUGC DIEM MACH KHUECH DAI CONG SUAT

Uu diém:

— Mach khong diing bién dp nén tin hiéu ra it bi méo, gon nhe dé ché
tao dac biét 1a dudi dang vi mach, cic mach kich cho tang cong sudt chi y&u
ding theo phuong phdp kich dong vi the & dat duge cong sudt ra 16n ma
khong cin nguén cung cap cao. Tuy nhién dé tranh méo phi tuyén trong thuc
1¢ céc mach céng suat nay déu duge dinh thién d€ 1am viée & ché do B.

— Mach OCL ¢6 dac tuyén tdn s6 rong va kha nang chdng nhiéu t6t.

- Mach c6 két ciu gon, gia thanh ha nén duge sit dung rong rii.

Nhuge diém:

— Do tii thuong lién lac truc ticp nén néu cé su c6 nho & mach cong
suat thi dién 4p tai diém M s€ léch va lam cho tai bi héong, dé khac phuc
ngudi ta thudng mic thém mach bio vé.

12.6. MOT SO MACH THUC TE
So d6 hinh 12.5 la ting cong suat va tang kich.
Hinh 12.5: T|, T, duge kich thich bdi Ty, Trén T, ¢6 cic didt va dién

tré R Bicn dp md 22U 0= 2U,, (trong d6 U, 1a dién dp khi diot duge
phan cuc thuan). Do dé ta co:

Upir = Ugpa + Upyyy = Uy + Uggo
Uiy = Upps + Upe + Ueqs + Upgos
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bi¢m lam vi¢e cua T, duge chon sao cho khi khong c6 tin hiéu vao,
dién &p cyc emito cha T\, T, bing 0 ldc d6 s¢ khong ¢6 dong qua 1ai.

+Ucc +Uce

R
K
D‘l . T
- 1
Ry g O M
POy T
Dy )
C Ry c T
—] Ry
—{— Ta A
Uy u, -
1 [
" o—Uee ' ~Veo
a) b}

Hinh 12.5. Tang khuéch dai cdng suat NPN, PNP va ting kich
a) Mach cong suat thudng; b} Mach ding tranzito méc Darlinton ba.
D¢ ting cong suat ctia mach ta ditng mach mic Darlington nhur hinh 12.5b,
trong trudng hop nay can dung t6i 4 diét dé tao dién 4p ban ddu cho 4 tranzito.
Trong cdc mach khuéch dai cong suat diy kéo néi 1i€p, bao gio ciing
¢6 mot tdng méc colectd chung do d6 hé s6 khuéch dai dién dp biang 1, ¢6
nghia la bién d¢ dién dp vao kha 6n. Thue t€, nhitng so dd trén khong thé
dat dugc di¢n dp kich Uy, 16n theo yéu ciu. Vi muén the ta phai cap cho
cuc CT; mot dién ap rit 16n hodc phai ding nguyén tac boostrap, nghia la
nguol ta thudng dung phuong phdp lam cho dién dp cung cap cho T, bién
thién theo dién dp ra. Diéu nay duge thuc hién nhd mach héi tiép duong
xoay chicu qua tu C. Dién tré R, lic ndy duge chia tam hai R, va R,”.
Mach dugc mic nhu so d6 hinh 12.6.

O-I—Ucc

Ry

Vil

Q - Uec

Hinh 12.6. Mach dé’y kéo dung nguyén tic boostrap
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12.7. UNG DUNG CUA MACH CONG SUAT DAY KEO NOI TIEP OCL

Hinh 12.7 14 so dé cau tic IC logi MA 0403 ctia hing TESLA Cong
hoa Séc. Mach cong suat lam viée & ¢hd do AB (T, v T,.) ¢a hai déu 1
biin dan NPN, mach duge thay the loai két hgp NPN va PNP. Vi vay, mot
trong hai tranzite phai déng vai tro dong thoi ta mach ddo pha. Tai coa T,
dugc hop thanh boi hai phin: phian mot 1a mach T, T, (duoc mic nhu
dioy), phin thit hai 14 mach 1ai ra.

Mich gom T, T, T, di¢n té 2500, o di¢u kién binh thuong ¢6 dong
tinh khoang 10mA. Néu dua 16i cue B cla T, chu ky duong cha tin hi¢u
1), mo st ¢o dong qua tdi, ngudn nang lugng lic nay [a do w C phéng
di¢n. Khi dén nira chu ky am dwa 1di B -T,, déng tm gidm dong tinh. tang
dien dp teen Beua T, Py va T, mo eé dong qua tdi. Ty, va mach T, T, vt
dign tro 2500 hoat dong nhu mot mach dao pha.

Trong trudng hop nay dong tinh chay trong mach T,. T, T,, ¢é ngav
ca khi T, déng doi véi tin hicu xoay chicu,

Hinh 12.7. So d5 IC loai MA 0403

Sor do hinh 12.8 1a cde cich mac 1C MAD403, Tinh 12.8a 1 cdch mic
voi e klidng vao nho, hinh [2.8b [a cdich mac véi trd khing vao 6.
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Hinh 12.8. Mach ing dung IC MA 0403
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12.8. CAU HOI VA BAI TAP
[. V& va phén tich mach khuéch dai cong sudt ddy kéo noi ticp OCL
hoat dong & ché do AB.

2. Neu nhing diéu ki¢n dé mach khuéch dai cong sudt day kéo ndi tigp
OCL ¢6 thé hoat dong duge & ché do AB.

Baij tap 1. Phan tich téc dung cdc linh kién, nguyén ly lam vice cua
cac mach dién hinh 12.9,

= Tinh cong suat ra vi hidu sudlt theo céc thong s6 dd cho trén mach hink 12,9,

*Urp = +15V

lcsl

I
III+

+0.6V

0,50

2
]

‘ 1 —13,3v l)
1§
—14v
L, .
Rpz Res
1000

Uge =-15V

Y. UV P N
- ©
¢ L

Hinh 12.9



¢ linh kién, nguyén 1y 1am viéc cla

-

ca

Bai tap 2. Phan tich tic dung

mach di¢n hinh 12,10,
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Bai tap 3. Cho mach di¢n hinh 12.11
g, = 40V

+U, = 18V, u, ‘
R
80
[
- Upp = - 40V
Hinh 12,11
Tinh:
a) P]'[uc?:
b) P\'E{l-.‘J;
c)

d) Tinh cong suit 16n hao trén ca 2 tranzito.
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Bai 13

MACH BRO VE TRANZITO CONG SUAT LON

13.1. VAN DE BAO VE TRANZITO CONG SUAT

Do tra khdng ra cua cdc mach cong sudlt thuding nho, dic hiét 1a cic IC
cong suil nén dong ra Idn dé bi qud 1ai va tranzito bi phi hong, i vay phai
st dung mot ciach hop 1y cde giai phdp han ¢h& gid tri qua 16n clia dong
dién ra.

13.2. BIEN PHAP TY BONG HAN CHE DONG DIEN RA

D¢ biao v¢ cde tranzito cong sudl trong dicu kién 1ai nho hay bi ngin
mach tai. ngudi ta thudmg ding cic bicn phdp ty dong han ché dong dién ra
khong qui mét gic han cho trade £ 1 (¢6 hai cue tinh) - nhu hinh 13.1 L
mach thuong gap trong cic IC khuéch dai cong suat hién nay.

7+E

<+ ! Ry

T
y D1 T3
- R3 R4
U,
o4
Ry %

o
U,
R
T
% T
I 9
8 —-E

Hinh 13.1. Mach bao vé qua déng cho tang ra cua IC khuéch dai céng suit

Binh thuong cac tranzito T,, T, & ché dd khod cho téi lic dong dién ra
chua dat t61 gid tri t61 han £ 1 . Khi dong dién mach ra qua R, v R, dat
tGi giGl han nay, gidm dp (rén R, v R, do nd giy ra day 161 ngudng md
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cua T T, (khoang £ 0,6V) lam T.. T, m& ngan sy gia tang 1iép cia 1. nho
tdc dung phan dong I, I, cia T, va T,
Tl do 6 the chon R, vi R, theo dicu ki¢n:

R, = 0.6V R, = .6V

R, ) F i

Cic dicn g R, R, d¢ han ¢hé dong va biao vé¢ cho tranzito T,, T,.

Cic dién o dinh thién cho T, T, d¢ wdnh méo tin hicu. Bé n dinh
nht¢t 1a mac dién trg nhiét R, ¢6 h¢ 56 nhict dm. Khi nhiét do tang. pid tri

clia R, giam, suy ra Uy, giam, mach con duoe mic them dieén trd hoi 1uép
R, dé¢ on dinh nhiét cho T,va T,

13.3. DUNG PIOT DE ON DINH NHIET

Teén so d6 hinh 13.2, vige duy i dong
tinh I, én dinh (& ¢ché do AD) trong dai
nhict do roug, difu dé dat duoe nhor tic
dung bu nhict cta dict D, vi D,

B¢ xdc lap ché do AB cho cép tranzito
T,. 'T; can ¢6 ngudn dicn ap phu | chidu
phin cyc cho T, T,. Cic dicn ap phu nav
duge tao ra nho hai dicn dp thuan rot trén
hat diot D viv Dy (loat diot silic) d¢ ¢6 t6ng
di¢n dp chung gitta hai diém B, va B, la
Ui = + (1.1 +1.2)V: hé s6 nhiet am la:

(- ImV/ ‘-‘C)_ Hinh 13.2, Te"ing ra diy kéo
] _ i ) khéng bién ap d ché& dé AB
Vice duy tri dong dién (inh 1, On dinh dung cac dist 8n dinh nhiét

trong mot dai nhi¢t do rong dat duoce nhe

tac dung bu nhigt clia cap dist D, 12,: Khi nhiét do tang, dién ud thuan cta
diot giam nhung dong thuan cia didt tang nén di¢n dp thuin cia dist gan
nhu khong déi.

Mat khdc, di¢n dp thuan cha diét nho nén vin dam bio cho mach lam
vice o che do AB, va do dien trd vi phan lic m& cua D), D, dd nhé nen
mach vio khong lam tén hao cdng sudt tin hiéu, gép phan nang cace hi¢u
suat cua tang,

Ngoai ra, nhd st dung thém cdc dicn tré hoi ti€p Am mac & cuc emity
TyvaT, véiR,. R, nho (R, R, < R).
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13.4. DUNG PHIEN TOA NHIET

Tang cong sual lam viéc vé dong dién ra 1én nén nhiét do khi 1am
vi¢e cua cdc tranzito thudng tang. dan dén lam cho dong tiép tuc tang va
cdc ni€p gidp s¢ bi ddnh thing. Vi vay, phai gian tranzito cong sudt voi
phién tod nhiét dé ¢6 thé tod nhiét nhanh. Cdc phi€n toa nhiét thuong
duge lam bing nhéom ¢d xé rinh dé tang dién tich toa phiét, kich thudc
dugc ché tao tuy thude vao cong suit cla tdng khuéch dai. Can luu ¢ khi
stra chira, thay th¢ hoac cian chinh mach khuéch dai cong suat phai lap
cac phién tod nhié¢t cho tranzito khuéch dai cong sudt wrude khi cho mach
hoat dong.

: 13.5. MACH BAO VE QUA DONG CUA TANG CONG SUAT
BANG BIOT PHAT QUANG

So d6 mach dién hinh 13.3.

VAN

R4

L
O »

Hinh 13.3. Mach bao vé ding didt quang

* _ O

—Uce

Trén so d6 nay, dong ra cyc dai sé la:

+1 = Up: —Upy
m RI

. Up, _IU BI:2
rm R-3

Viéc han ché dong xay ra khi D,, D, mo. Dién ap thuin caa D, D,can
phai 1én hon Uy, khoang 0,7V. Ta thudng chon dist phat quang mau do, ¢é
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di¢n ap thudn khoang 1.6V, Néu ¢6 su ¢6 xay ra lam cho dong ra tang. din
dén sut dp trén R, va R, tang, 1am cho D, D, thong — dong vao s¢ bi phan
nhanh qua D., D, nén han ch& dong ra.

13.6. MACH HAN CHE DONG DIEN RA BANG TRANZITO PHU

So dé cia mach trén hinh 13.4,

Hinh 13.4, Mach bdo vé dung tranzito

T;. T, m& ncu sut dp trén R, R, vuot qud tri s6 0,6V. Khi d6 sé giam
bt sur gia tang dong cye géc cha T,, T,. Cdc dign ud R,, R, diing d¢ bao v¢
cdc tranzito T, T, khoi nhitng gid tri dinh ctia dong cuc goc.

13.7. CAU HOI VA BAI TAP
1. Tat sao phai cé mach bdo vé tang cong sudt, c6 nhitng loai mach bio
vé nao? _
2. V& mach va phan_,t'icli mach ding didt dé én dinh nhiét.
3. V& mach va phan tich mach han ché dong dién ra bing tranzito phu.
4. VE va phén tich mach bao vé diing di6t quang.
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Bai 14
MACH KHUECH PAI TiN HIEU BIEN THIEN CHAM
' GHEP TRUC TIEP

14.1. VAN BE CHUNG VE MACH KHUECH DAI BIEN THIEN CHAM

14.1.1. Binh nghia

Mach khuéch dai mot chiéu bién thién cham (tin hiéu mot chiéu), lam
viéc véi tan sO gdn biang khong, vai hé s6 khuéch dai theo yéu cau.
14.1.2. D3c tuyén bién dd tin sé cua mach khuéch dai tin hiéu
mot chiéu

Tai f = 0 thi h¢ s6 khuéch dai K = 0.

Ky 4

f
0 -

Hinh 14.1. Dac tuyén tin s& — bién dé mach khuéch dai tin higu mét chiéu

14.1.3. Phudng phap ghép nguén tin hiéu véi véi dau vao cua
mach dién

Dé thuc hién mach khuéch dai mot chidu bién thién cham theo yéu
cau, nghia la dac tuyén tan s3 ~ bién do nhu hinh 14.1, nén viéc ghép tin
hiéu vao v mach khuéch dai va ghép giita cdc tdng khong thé ding
phuong phdp ghep dién dung (ghép tu) hay ghép dién cam (ghép bién dp),
vi khi d6 déc tuyén tan s6 — bién d6 khong dat yvéu ciu (hinh 14.2 - mach
ghép tang trong khuéch dai).

Nhu vay, dé truyén dat tin hiéu mot chiéu bi¢n thién cham, cdn phai
ghép truc tiép theo dong mdt chicu gifia ngudn tin hiéu véi bo va gifta cic
tang véi nhau.
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Trong mach khuéch dai ghép truc ti¢p khong ¢6 phén ti céch ly thanh
phan mot chidu. Vi vay. dicn ap ra khong chi duge xdc dinh bang tin hi¢u
ra ¢o ich. ma ca tin hi¢u gia do sy thay doi ché dé mot chidu clia céc tang
theo thot gian: theo nhigt do hay mét nguyén nhan la nio khdc. Vi vy, cin
quan tam dac bict dén nhitng 1dng diu, vi sy thay doi ché do mot chiéu &
day s€ duge cdce tang khuéch dai sau ti€p tuc khuéch dat.

14.2. MACH KHUECH BAI TiN HIEU BIEN THIEN CHAM GHEP TRUC TIEP
BA TANG KHUECH pAl

14.2.1. Mach dién va tac dung linh kién

Mach 14.2. Mach khuéch dai tin hiéu mét chidu 3 tranzito

* Tac dung linh kién:

E,.. B, R;: Céc thong s6 ngudn diu vao:

T,. T.. T.: Phan t& khuéch dai;

Ri.R,: Mach dinh thi¢n ki€u phan dp cho By;

R Ry Ry Lin Tugt 1 dién trd cye E-T.T, T

Rep. Reo: Dién g cung cdp dién 4p cho cuc B-T,, B-T,, déng thoi
cing la dien 6 tai cye C-T,, C-T,.

R Dién ted cung edp dien dp cho cuc C-T, va la dién trotai T,.

R;. R;: tao thanh mach phan dp tdi mach ra.

* Nauyeén 1y lam viéc:

So do mach dién hinh 14.2. Mach khuéch dai tin hi¢u bi€n thién chim,
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ngudi ta thuong ding phuong phép ghép truce ti€p ngudn tin hiéu véi dau
viio. giffa cdc tang, gitta dau ra véi tai. Tin hiéu tir clra vao duge dua vao
mach khuéch dai gom 3 ting khutch dui T,, T, va T,. Di¢n dp ra sau
khucch dai duoe 1ay ra trén tai R,

Hé so khuéch dai chung ctia mach dugc tinh:

K. =K. K, K, (14.1)

Vi K, K,, K, lan lugt 1a he s6 khuéch dai cua tang 1(T,), tang 2(T,)

vas tang 3(T,).

14.2.2. Tinh toan cac théng s& cla mach dién
Tir sa d6 mach dién 14.2 gém ba tang khuéch dai, colecta cla tranzito
trurde duge not true tiEp vai bazd clta tranzito say, ta thdy dién dp cap cho B
cua T, dugce 1ay tit C cha T, nén:
Up, = U, (14.2)
Khi dé dién tré R,. nhd dong 1, tao nén dién dp can thiél U, cho ché
do tinh clia mdi tdng. Diéu do6 dat dugc bing cach ting dién th€ &m trén
emito cua moi tranzito.
Xét tranzito thi hai, ta cd:
Uiz = Uy = Upp = Uy — LRz (14.3)
Pé xic dinh he 6 khuéch dai ctia mdi ting, ta gia thiet R/ R, = R

R..> R, khi d6 cdc h¢ s6 khucch dai tuong dng cia moi tang dugc tinh 1a:

R, /R, R, R
KI = B| LIR = =B1 RI = RCl (14.4)
vl BI El El
R_//R, R, R
K, =P, €2 LARSS 5 e _E2 14.5
TR TR, TR )

K p RolMR SRR | Ry RR)
T R, R,

Nhu vay hé s6 khuéch dai cta timg ting ty 1€ nghich v6i dién tro emito
ctia né.

(14.6)

Pién trd R, tinh theo ché do én dinh nhiét cla ting ddu ¢é tri 56 Wr vai
tram €2 dén vai kQ, dién & R, chia nhitng tdng sau vita dé on dinh nhiét
do, vira dam bao tri 56 U, véu ciu tong img trong ché do tinh.
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Khi thuc hién ghép truc ti€p thi dién 4p trén emito ciing nhu cia mai
ting sau phdi ting ddn, din ddn 1dm gidm he s6 khuéch dai timg tdng
(K> K, > K.) dan dén hé 56 khudch dai chung (K, ) gidm.

Nhuge diém cia mach khuéeh dai tin hiéu mot chiéu bién thién chim
hinh 14.2 dugc khic phuc bing hinh 4.3 va 14.4.

Hinh 14.3 Hinh 14.4

Trong so do hinh 14.3, dién trg R, ¢6 thé chon nhé di vi ¢6 mic thém
di¢n trd R mac gilta cuc E cta T, va nguén cung cdp L., tao thém mot
dong di¢n phu chay qua R,..

‘Theo cong thic (14.3) d6i vai so dd 14.2 ta ¢6:

Rp» = ——UC“'I*U‘"‘Z“Z (14.7)
k12
Di v6i s d6 hinh 14.3, tinh R .,:
Ry, = o e (14.8)
L + Ip

Con véi so dé hinh 14.4, do mic thém dist 6n dp D, vito mach emito,
R, dugc tinh:
Ucm _ Uman: _'_UD

Ry, = I

(14.9)

13412

Cac mach khuéch dai mot chiéu ghép truc ti€p b dac diém 1a don
gian, nhung hé s6 khuéch dai khong cao (khoang vai chuc 1an) duoc si
dung khi tin hi¢u clra vao tuong d6i 16n 0,05 = 0,1V va d6 troi diém O doi
hoi khong chat che.
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Mudn ¢6 he s6 khuéch dai ion hon (hang tram dén hang nghin lan) thi
khong thé dung cach ghép tang nhu trén vi s¢ xuat hiéa do 1ol qua mic
cho phep va viée b nhi¢t do cing rat khé khan, cic mach khuéceh dai vi sai
trong biti 17 s¢ khac phuc nhimg nhuge diém tren.

14.3. UU, NHUGC DIEM CUA MACH KHUECH DPAI GHEP TRUC TIEP

Uu diém:

- Pac tuyen tan s6 cda mach bang phang it méo tuyén tinh do phén t
noi tang gay ra.

¢ s6 khucch dai idn hon cde mach tvong duong ¢6 st dung phin
tie ghép.
Nhuoce dicm:
Che do mot chiGu lién quan chat che gifia cdc tang nén viée én dinh
di¢m 1am vi¢e ¢6 nhi¢u khé khin hon so véi mach ghép bicn dp va ghép RC.

— Mach khong phoi hop trd khang.,

14.4. PHUONG PHAP GIAM DO TRO1 DIEM KHONG CUA MACH
KHUECH DAI TiN HIEU BIEN THIEN CHAM GHEP TRUC TIEP

Su thay doi mot cich ngéu nhicn ctia dién dp ra trong bo khuéch dai
mot chicu khi tin higu vao khong dai AU = 0 goi 2 sy troi diém khéng
cua bd khudceh dai.

Nguaydén nhan réi la do tinh khong on dinh cta dién dp ngeon cung cip,
cua tham s0 tranzito, cia gid tri dién (66 thay déi theo nhict do va théi gian.

Gia s6 dien dp roi o dau ra AU, duge e dink khi gén mach dau vio
cua b khudch dai (¢, = 0).

Chat lugng cuia bo khuéch dai mot chidu duge ddnh gid theo dicn dp
trol quy vé diu vio cia nd:

AU,y = ik

Do troi quy vé dau vao v dic trung cho tri$6 tin hicéu gia & diu vao,
bo Khuéch dai ¢6 hé 56 Khuéch dai 1a K. Tuy thudc vio yéu ciu clia bo
khucch dai ma trj s6 nhé nhit cua tin hicu dau ra ciing phai [6n hon A U, v
hang chuc hoac hing tram lin.
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14.5. PHUONG PHAP BU DIEN AP NGO VAO

D¢ tranh hién trgng wei diém khone, cin méac them nguon ¢, noi tidép
vOi nguon ¢, (hinh 14.2) & mach vio clia bo khudch dai.

O cia vio mach khuéeh dai (hinh 14.2). ngudl ta mac mot ngudn dien
dp bit diu vao ¢, not UEp véi ngudn tin hicu vio. sao cho khi c, =0, dong
qua nguon bang khong. Mudn th¢ phai chon dicn dp bit ¢, = U,

C6 the tao ta dién dp bu Uy, nhd Ry, va Ry, theo so do hinh 14.5, tai
day dién dp bl cia vao duoc tinh:

(14.10)

Hinh 14.5

14.6. PHUGNG PHAP BU DIEN AP NGO RA

Trong mach khucch dai tin hi¢u mdt chiéu, do dac diém ghép truc tiép,
Khong ¢ phin o cich ly thanh phan mét chiCu. nén dicn dp ra khong
nhiing chi duge xdce dinh bang tin hidu ra ¢6 ich ma con ca tin hicu gii do
su thay doi ¢hd do mot chidu cta cde ting theo thoi gian. theo nhiét do hay
Vi mdl nguven nhan la ndo khdc.

Su thay déi ngdu nhién cla di¢n dp ra trong bo khucch dai mot
chicu, ¢hi véu 1 nguyén nhan do su khong én dinh coa di¢n ap nguon
cung cap, cua tham so tranzito, gid tri dicn trd tai thay doi theo nhiét do
va theo thoi gian.

Mucn bu dién dp ngd ra, phai nang cao h¢ s6 khuéeh dai tin hicu ¢6
wh. Trude ety cian phai xde dinh dai dicn dp AUy, sao cho AU, , la mot
phiin khong ding k€ so v6i tin hicu ra ¢6 ich. Tuy thude vio véu cdu cila
bo khuceh dai, mi tri s6 nho nhat cha tin hiéu ¢6 ich ra ciing phai 16n hon
AU, nhi¢u lan.
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Tai mach ra cin ¢6 dién dp bi. tdi R, duge mac vio dudng chéo mach
cau gom cac phin t mach ritang cudi v cdce dién g R, R, (hinh 14.2).
Khi d¢ s¢ dam bao diéu kién U = 0 khi ¢, = 0; dién trg R, R, déng vai trd
bo phan dp d¢ o nén dién dp bl bang U, cho mach ra cia tang khi ¢, = 0.

U EeRy

s T _““_b‘m 14.11)
, R.+R, ¢ (

14.7. CAU HO1 VA BAI TAP

1. V& va phan tich dac tuyén bién dg - pha cia mach khuéch dai tin
hi¢u mot chi¢u bién thién cham.

2. V& va giai thich tic dung linh kién, nguyén Iy lam vi¢e cta mach
khu&ch dai tin hiéu mot chicu gém 3 tang khuéch dai.

3. Phan tich. vu, nhugc diém cia mach khuéeh dai tin hiéu mot chiéu
bi¢n thién chim so véi cac mach khuéeh dai ghép dién tré — di¢n dung va
mach khudch dai ghép bicn dp? Gidi thich tai sao mach khuéch dai tin hi¢u
mot chidu bién thién,cham khong sit dung cic mach ghép trén? DE xudt
bi¢n phip khdc cho mach khuéch dai tin hiéu mot chiéu bicn thién cham.

4. Cho mach dién nhu hinh vé

< +1J
¢IC‘|+ Igo i Ice B
Ry R, 2T c
Fo—
lg2
. el T,
gy T ¢1c1 RL= 10k
C1 _1... ! Ugez lez+ 132 U % U
O—_I}—-—q | R1 o2 a
- ——— J_UE?
U Uge 1
e 1 1 B1 Rs CSTl
k |

: ] | L
.T_ ov
Hinh 14.6

Tinh cdc thong s& ctia mach dién: 1, Ues,, Uer, Ky Kia

5. Sir dung mach di¢n trong hinh 14.6, tinh tin s6 giGi han rén (f),
1an s6 gigi han dudi (f), tir 46 vé dac tuyén bién dd — tan 56 mach dién,
nhan xét dic tuyén tan s6 - bién do vira vE.
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Bai 15
KHUECH PRI MOT CHIEU
¢6 BIEN POI TRUNG GIAN

15.1. SO PO KHOI CHUC NANG CUA MACH KHUECH DAI MOT CHIEU
cO BIEN POI TRUNG GIAN

B¢ xay dung bo khuéeh dai mot chidu tin hi¢u bi¢n thién chim thudong
su dung mach khuéch dai ghép tryc tiép, c6 thé ding phuong phdp khic
(phuong phép gidn ti¢p) sit dung mach diéu ché dé bi€n déi trung gian sang
tin hiéu xoay chiéu, xir 1y khuéch dai tin hicu cho di 16n i lai bign ddi rd
lai tin hiév mot chidu.

15.1.1. So dé khdi cha mach khuéch dai mét chidu co6 bién ddi
trung gian

So do khéi duge the hién trén hinh 15.1.

Tin hiéu vao —wt AC KD AC . Tin hidu ra

1 2 3
Hinh 15.1

V61 tin hiéu daun ra gdp K lan tin hiéu ddu vio:
U, =K. U, (15.1)

15.1.2. Chirc ndng cua so dé

Kidi 1. Dién dp mot chiéu duge dua téi bo didu ché [am bién déi mot
trong nhimg thong s6 cua dién dp xoay chi¢u (cdc thong s6 dé6 la: bién do,
tin 6, pha cla tin hiéu) theo quy ludt clia tin higu mot chiéu bién thien
cham. O day thudng dimg nguyén ly di¢u bién, it khi ding diéu tdn hay
di¢u pha. Lic d6 & ddu ra cia bd diéu ché, ta cé dién dp xouy chiéu cé bién
dé ty 1& véi dién dp vao U, bién ddi cham.

Khoi 2: Tin hicu xoay chiéu duge dua t6i bo khuéch dai xoay chiéu,
¢6 hé s6 du 1, tin hi¢u sau khuéch dai tai khéi 2 duge dua dén khoi 3.
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Khar 3: Dién dp sau khi khuceh dai duge tich séng bing bo eidi didu
ch¢ 3. nham chuyén doi tin hicu xoay chiéu ¢é chia thong s6 cua tin hicu
mot chiéu bicn thién cham. thanh tin bi¢u mot chiéu gée di duge khuéch
dai ten nhicu lin.

15.1.3. So d6 khai bo khuéch dai mét chiéu hai dudng c6 bién doi
trung gian

Kb

AC —

Hinh 15.2

bay la phuong dn khdc, khi thidt k¢ bo khuéch dai tin hieu mot chidu
cd bicn doi trung gian.

Bién dp mot chicu U, déng thai dit 1én hai nhinh song song. Mot
trong hai nhianh d6 la bo khuceh dai mét chieu c6 bi¢n dét trung gian (hinh
F5. 1y ma nguyén 1y fam vice da dugce trinh bay & trén.

Nhdnh con lai la bo khuéch dai mot chicu ghép truce 1iép ¢é hé s6
Khucch dai K. nhu da trinh bay trong bii 14.

B1¢n ap ra cua hai bo kKhuéch dai trén duge dua t6i mot bo cong va sau
do dua vao bo khuéch dai chung iép sau. Néu tinh dén dicn dap (ré6i AU do
bo khucch dai tin hi¢u mot chi¢u ghép true icp gy ra, thi dien dp dua vao
bo cong s¢ li

U =K. U +K,{UU + Al (15.2)

U =(K, +KylU, +K,. AU (15.3)

Khi dd do troi diém “0" twong d6i (h) cta bo khugeh dai mot chidu i
K, Al K -

hs e = L ¥’ (15.4)

(K, +K,)U, K, +K,’
Trong dé h” i d6 troi cda nhdnh khucch dai mot chidu true tiép.
duge tinh:
h= AU/U, (15.3)
Tu bicu thite trén ta thdy ring do én dinh cha bo khudeh dai mot chidu
cang cao khi ty s0 K,/K, cang 16n.

N
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Vi tham s6 cita bo khuéch dai mot chidu hai nhianh ¢é bicn déi trung
gian tot hon nhicu so vai bo khuéeh dai mot chidu trong tu kKhac. cho nén
chiing duge ding cho nhitng trutng hop khi ¢an h¢ s6 khuéch dat cao véi

do troi dicm “0” nhd nhat. nhur trong may tinh tuong tu hay trong cic thiét
bt do tuding.

15.2. MACH DIEU CHE DUNG TRANZITO

15.2.1. S0 d6 mach dién va tac dung linh kién

So d¢ mic tranzito theo kiéu
colecto chung, nhi¢m vu linh ki¢n R A C Uy
trong mach nhu sau:

£

R: Bicn trd cung cap dién dp
cho cue E tranzito.

- x . .. M
C: Ty néi tang din tin hicu G——J\/\/\/‘—K

sau khi dicu ¢h¢ 161 mach ra.

R, Dién trd mac néi tiép tin Mass
hi¢u vao va cuc B tranzito d¢ phoi . —°
hop tr6 khdng v céch ly cuc B
tranzito vdi clira vao.

Hinh 15.3
T: Tranzito hoat dong nhu mot khod dién to dong mo.

15.2.2. Nguyén ly hoat déng mach dién
Diy la mot bo dieu chd don gidn ding khod dién i, hoat dong nhu sau:
dien dp U, dutoe truyén 16i diém A, néu tranzito tit; néu tranzito ma — U, =0.
Khi dat 6t diu vao cta tranzito mon xung dién dp hinh chit nhat, thi &

diém A ciing s& ¢o mot dién dp xung ¢ bién do ty 1& véi dicn 4 ap vao U . Dién
ap nay qua tu C dat 16i dau ra, nghia B ddu vio coa b6 khuéch dai xoay chiéu.

15.3. UU, NHUOC PIEM cUA MACH KHUECH DAl MOT CHIEU
cO BIEN POI TRUNG GIAN

Uu diém:

— Mach ¢6 d6 6n dinh cang cao trong khi h¢ s6 khuéch dai di¢n dp cha
mach cang 16n (thé hién & bidu thace 15.5).

- Mach ¢6 do troi diém "0" nhd nén do chinh xdc ciia mach cao.

141



Nhuoc diém:
- Mach dién phic tap, ¢é thém nhiéu thach phin, chitc ning mdéi ma
mach khucch dai maot chiéu ghép true tiép khong ¢6.

- Ton hao nang lugng mot chidu 16n.

15.4. UNG DUNG CUA MACH DIEN

Mach khucch dai mot chiéu ¢d bién ddi trung gian dang mot nhanh
hay hai nhdanh ¢é hé s6 khuéch dai cao véi do roi diém 0" nho hon so véi
mach khuéch dai tin hiéu mot chi¢u khdc, nén duge dng dung nhicu trong
cac mach yéu ¢au do chinh xic cao nhu trong thiét bi do ludng, trong may
tinh tuong tu.

15.5. CAU HOI VA BAI TAP

I. V& 5o d0 khoi va phan tich chic nang cdc khoi trong mach khuéch
dai tin hiéu mot chiéu ¢d bicn doi trung gian.

2. Phan loai ¢dc mach khudeh dai tin hi¢u mot chiéu ¢ bién doi trung
gian? PPhan tich su khac nhau gitra cdc loai mach vira néu.

3. Tai sao ndi mach khuéch dai tin hicu mot chiéu ¢é bicn déi trung
¢ian mot nhanh thie chdt 14 mot nhdnh trong mach khuéch dai tin hiéu mot
chiéu ¢6 bién ddi trung gian hai nhdnh? Hiy v& va phan tich so dé khdi thé
hicu quan diém vira néu?

4. V& v phan tich tic dung linh ki¢n, nguyén 1y hoat mach di¢u ché
su dung tranzito,

5. Phan tich vu, nhuoe diém cla mach khuéch dai tin hiéu mot chiéu
bién thién chim c¢é bién doi trung gian so v6i mach khuéch dai tin hiéu
mot chiéu ghép truc ti€p.
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16.1. BINH NGHIA MACH ON AP

Moi thiét bi hoac mach dién 1 déu cin ¢6 ngudn di¢n dp hay dong
di¢n mot chiéu on dinh cung cidp dé duy 1ri hoat dong cua ching mot
cach tin ciy va hi¢u qud. Thong thuong nguén nang hegng dé 1a ngudn
nang lugng dién ap mot chiu chinh luu tir mang luéi dien xoay chiéu
110V - 220V(AC).

Nhi¢m: vu coa mach én dinh dién dp (got tat 1a mach dn dp) la cung
cdp dién dp mot chicu khong déi cho tai ticu thu khi dién dp ludi di¢n thay
doi. khi tai bién ddi thuong gap trong thue 1€,

C6 hat loai mach on dip ding tranzito 12 mach én dp noi ticp vi mach
on 4p song song. Cic mach 6n dp nay cé thé cung cap mot dién dp mot
chicu déu ra 6o dinh & mot gid tri nhat dinh ngay ca khi gid tri ddu vio ciia
mach thay doi hoac tai cha mach thay déi.

16.2. MACH ON AP TUYEN TiNH NO! TIEP DUNG TRANZITO

16.2.1. S0 d8 khdi va chirc niang clia cac khoi

So dé mach on dp tuyén tinh ndi 1i€p nhu hinh 16.1:

- DIEU CHINH o
U, Y,
LAY MAU
TAO DIEN SO SANH VA
AP CHUAN KHUECH DAl

Hinh 16.1. S¢ d& mach &n 4p ndi tiép
Chic nang céc khéi:

- Khoi 1ay méu: 1ay thanh phén sai léch dién dp chua 6n dinh cung cap
cho khéi so sdnh.



Khéi tao dicn dp chudn: tao ra mot mic dién dp chuan d¢ dua tdi
khot so sdanh.

-Khai so sdnh (SS). khudch dai (KD): So sidnh dicn dp chua on dinh
do khéi [@y miu cung cilp vdi dién dp chuian d¢ 1ay ra thinh phan sai iéch
roi khuech dai [¢én. cung cip cho khoi di¢u chinh,

- Khoi diéu chinh: Diéu chinh dién dp roi teén khéi niy theo hudng
nauoc lai véi dién dp thay déi & diu vdo. giir cho di¢n dp ra khong déi.

Nguyén tac hoat dong:

Trong qud trinh lam viée, mot phin dién ap ra nh¢ phan (o lay mau
luén duge so sanh v6i dién dp chudn (do phin tir tao di¢n dp chudn tao ra).
Khi di¢n dp vio khong 6n dinh xuat hién tin hi¢u sai léch. thanh phan sai
1¢ch niay duge khuéeh dai 1én (nhd phan e so sanh, khuceh dai). tiac dong
lén phan tir diéu chinh, ldm c¢ho tham s& ena phian ur didu chinh thay d6i bi
fai tdc nhan gay mal on dinh. Do dé: U, = Hing s6.

16.2.2. Mach dién va tac dung cua linh kién

+
L J
]

—
=

T \

R4

Ty

Ra
5 .
¥ z l Y

U

Hinh 16.2. So d& mach &n ap tuyén tinh

Tac dung cua linh Kién:

Ta doi chi€u ban vé so dé mach dién nguyen 1y va so d6 khéi mach on
ap tuyén tinh dé xdc dinh tic dung linh kién.

C,. C,: CGac tu dién loc;

R,.R.: Phan td &y mdu;

D,. R,: Phin tr dién ap chuan:

T,. R,: Phan ta so sdnh, khuéch dai;

T,: Phan tr dicu chinh.
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16.2.3. Nguyén ly hoat déng

Gia su dién dp U, tang, di¢n dp tén R, ting, Uy, tang. So sianh véi
di¢n dp chuan U, wén D, do do Uy, tang. Dong I, tang. Dong di¢n I, chay
qua R, dan dén Uy, 1ang, U, gidm. Vi cyc CT, néi truc uep vdi cuc BT, nén
Uy giam — tranzito T, bét théng hay Rep--T, tang, sut 4p AU (ang, bu lai su
tang ¢ dau vio. Do dé. dién 4p ra duge 6n dinh. Phan tich tuong ty vai
truomg hop dién dp vio gidm: lic nay dicn dp trén phén ldy mau giam, do
d6 Uy ¢, giam. So sanh v&i dién 4p chudn U, nén gta trt Uy, giam, dong [,
giam. di¢n dp roi (rén R; (U,,) gidam. Dién thé duong & bazo T, tang, néi tro
cua T, giam hay R ;-T, gidm. Sut dp AU giam tuong duong véi luong giam
U,. Do do. dign dp ra duge it & mic khong doi.

Nhur vay AU ty 1¢ thuan véi dién dp vio:

U=U -AU

U, tang thi AU tang con khi U, giam thi AU ciing giam mat luong
trong ung. do do:

U, = Hang s6

Qua nhi¢u cong trinh nghién ciu, dicn dp ra cang on dinh va dién trd
ra cita mach 6n Ap cing nhé néu do khuéch dai clia mach khuéch dai mot
chicu Ién. Vi vay. can phai chon tranzito T, ¢6 h¢ s6 khuéch dai 16n.
Ta ¢6 bicu thuc dién dp:

U, =U.R/(R,+R)

Suy ra: U = Uy (R, + RL/R,

U, = U,. (I +R/R,)

Tir bicu thic én ta thiy dién dp ra ¢6 thé thay di bing cdch diéu
chinh gid tri phan urlay mau R,, R,. O diy, ta mic them mot dién trd bién
doi VR vao gitta R, va R,.

Ngodi ra, vi phan tir di¢u chinh T, mac néi 1iép véi i nén I, phai chiu
dong di¢n 16n. Ta biét ring trong mach mic song song:

L=1+1

Dé bio vé cho T, ta ¢in mic thém mat dien tré R, song song véi T,

R¢lam nhiém vy phan dong cho T,.

16.2.4. Tinh toan cac théng s& cta mach dién
Vidu16.1:

Tinh todn dién dp dau ra va dong dién ra tai cia mach 6n &p hinh 16.3.
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Cho biét cic thong sd:

R, = 1k U, = 12V; R = 2200 B = 50; U, =20V; U, = 0.7V.
Bai giai

y T, U,
Tinh U, o » —
U =U, - Uy =12V -0,7V = 11,3V, R '
UC}", = U\. - UI’ - ZUV - l 1,3V = 8,?V R[
- oV -12V
Iy = v.-U, =2 =36.4mA V.
R 2200
Dong chav qua R} = Y = 1.3y =113mA
R, 1k Hinh 16.3
Vidu [6.2:
Cho so d6 mach hinh 16.4.
U, .U,
R,
z + L
$R
U, R,
Hinh 16.4

Hay phan tich mach dién va tinh di¢n dp on dinh ra cla mach vdi cic

thong s6 cho sau:
R, = 20kQ, U, = 8.3V, R, = 30kQ.

Bai gidi:

— Phan tich mach dién hinh 16.4:

Mach én dp tuyén tinh. Tac dung linh kién:

Hai dién 1r¢ R, vi R, Mach 18y mau;

Diat zener D, va Ry Cung cip dién dp chudn;

T,: Phan 1l so sdnh va khuéch dai;

T, Phan tr didu khién.

-~ Nguyén 1y hoat dong:

Néu dién dp diu ra tiang qua phan dp R, va R,, dién dp U, tang, lam
di¢n ap Uy, cia T, tang (dién dp U, khong déi), 1am dong qua T, ting dan
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dén di¢n dp U, clia T, giam lam cho noi tré cha T, ting, lam cho sut dp
rén T, tang, vi viy duy tri duge dién dp diu ra clia mach.

Truong hop di¢n dp diu ra giam, giai thich tuong tu.

-- Xdc dinh dién 4p dau ra;

Di¢n dp U, bang 16ng cta dién dp U,y cha T, va U, va dugc tinh:

R,
R, +R, '
Do dé dién dp dau ra U, dugc xic dinh:
_ R, +R,

U, R, =(U, + Upyra)

Theo cang thitc: U, = ELj—l—{;‘(U AU

¥

U,=Up, + U, =

Thay s6 vao, dién dp on dp ra sé Ia:
_ 20k€Q2+30kQ
30kQ

U,

(8,3V+0,7V) = 15V

16.3. MACH ON AP TUYEN TiNH NOI TIEP DUNG OP — AMP

16.3.1. Mach &n ap ndi tiép dung khuéch dai thuat toan

Hinh 16.5

Trong hinh 16.5, bo OP — AMP déng vai 10 bo so sanh va khuéch dai
nhu trong so d6 khoi hinh 16.1.

B6 phan 4p R, va R,: Mach ldy miu;
D,: Cung cip dién 4p chuin cho OP — AMP;
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T, Phin tr di€u chinh, s¢ diéu chinh d¢ di¢n dp ra ndy khong thay déi.

BPién ap ra duge tinh theo cong thac:

u =[1+ Ry
R,)

16.3.2. Mach han ché doéng dién

Pé bio v¢é mach 6n dp khi bi qua tai hodc ngan mach thi sa dé én ap
dugc vE lai nhu hinh 16.6.

U, R

s

—y g A .
Ra

=

Hinh 16.6. Mach han ché déng

Khi dong tdi [ tang thi di¢n dp.roi trén R (sdmpling circuit), di¢n trg
nay déng val tro mach 1ay mau. ciing (ang 1én. Khi dién ap trén R ting du
in. lam T, mo. T, ma lam dong cuc bazg cua tranzito T giam, va lam
giam dong tai qua tranzito T,, tranh cho R, qui tdi. Nhu vay hoat déng cla
R. va T, lam han ché dong tai cyc dal.

Mach han ch¢ dong (hinh 16.6.) chi lam giam dién dap tai khi dong
dién vuol qua gid tri gidi han.

Hinh 16.7 la mach han ché& dong cai ti€n. Mach nay s& lam giam ca
dién dp ra va dong dién ra bao v¢ tai khoi qud dong. Trong so do nay ¢é
thém bd phan d4p R, va R, bo phan dp s€ 1lay mot phan dién dp 1ai dau ra
ciua T,. Kht dong [, tang l&én dén gid tri cuc dai, dién ap roi trén R da
lon m& T, dé han che dong. Néu dién trd tai nho, dién dp diéu khién T,
md nho. Khi dién trd tdi tré lai gid tri cua nd, mach dién trd lai hoat
dong o6n ap.
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Hinh 16.7. Mach han ché& déng cai tién
16.4. MACH ON AP TUYEN TiNH MAC SONG SONG

16.4.1. So dd kh&i va chic nang cla cac khai

Mach 6n dp song song thyc hién 6n dp bing dong ti¢u hao song
song voi tai dé on dinh dién dp ra. Hinh 16.8 13 so dé khai cia mach én
ap dé.

u, U

jlls ll,
: : Tin higu diéu khién '
Piéu khién
Bién ap
chuin

L

Hinh 16.8. So d& khéi mach &n 4p song song

bién ap dau vao khong 6a dinh cung cap dong cho tdi. Mot phan dong
dién bi mat di do phan wr didu khién d¢ bio dam cho dién dp ra duge én
dinh dua d¢n tai. Mach ldy méu cung ¢ap tin hiéu héi Giép (Gi bo so sdnh,
sau d6 1y ra mot tin hieu dide khién d¢ m thay déi dong dien chiy qua
phan tir dicu khién. Vi du, khi di¢n dp diu ra tang, mach ldy mau cung cap
tin hiéu hoi iép (6t mach so sanh, diu ra mach so sanh dua tin hicu didu
Khicn lam tang dong dién song song qua phan ti didu khi¢n, lam cho dong
tai giam xuéng pilr di¢n dp én dinh,
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16.4.2. Mach dién va tac dung cua linh kién mach &n ap song
song dung tranzito

Mach dién nhu hinb vé 16.9.

U,
Hinh 16.9. On ap song song dung tranzito
R,: Phan tir 1y mau; D,: Tao dién ap chuan;
T,. Phén tir so sénh; T,: Phin 1kt didu khién.

16.4.3. Nguyén ly hoat dong

Pidt zener cung cap mot dién dp chudn, do d6 dién 4dp trén phin tir lay
méiu R, s& quyét dinh dién dp ra. Khi di¢n dp ra thay doi, lam dong song
song gua T, cling thay ddi, dé giit cho dién #p ra 6n dinh. Tranzito T, lam
cho doéng cuc bazo cua T, 16n hon mach ding mét tranzito, vi vay 6n dinh
dong qua tai 16n hon.

_Dién dp ra duge xac dinh nhu sau:
U =U =U, + Ug, + Uy,

16.4.4. Tinh toan cac thong sd cua mach dién

Viduy 16.3: Cho mach dién hinh 16.10.

Hiy phéan tich mach dién va xdc
dinh di¢n 4p on dp ra, dong L., I, L.

Cho biét: R, = 120Q); R, = 100€2;
U,=8.2V; U, =22V, v

Bai gidi:

— Phan tich mach:

[

Mach 6n dp song song don gian
hinh 16.10. Hinh 16.10
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Trén di¢n trd R dién ap chua dn dinh. sut dp do dong cung cap 16i tai
R,. Di¢n dp tren tidi duge xdc dinh bdi dién dp zener va dién 4p giita bazo —
emito. Néu dién trd tai giam, dong diéu khién cuc B ciia T, ciing giam, lam
dong colectd ciing gidm, s& lam dong ti 16n lén va 6n dinh duoc dién dp
trén tai. Dién dp ra trén tai la:
U=U,+U,
- Xéc dinh dién 4p 6n dp ra, dong [, [, 1
Dién dp 6n dp trén tai 1a:
U, = U, + Up =82V + 0.7V = 8,9V
Dong qua tai la:
U, 89V

Il = — = —— =80mA
R, 1000

Vai dién ap vao 22V, dong qua R, la:
_U -U 22v-389Vv
- R,  120Q
Do dé dong qua colecto 1a:

I =1 - I, = 109 mA - 89 mA = 20mA

I = 109mA

16.4.5. Mach &n ap song song dung OP-AMP

Hinh 16.11 1a mach 8n dp song song diing OP-AMP nhu 13 bo so sdnh
dién ap. R,

— AN ’ .

Hinh 16.11. Mach &n ap ditng OP-AMP

Dién dp chudn nh& dict én dp D, duge so sinh véi dién &p héi 1iép tir
bo phan dp R, va R, dé€ diéu khién T,. Dong qua Ry s& duge diéu khién sut
ap trén Ry, vi vay dién dp ra dugce 6n dinh.
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16.5. MACH ON AP DUNG IC

16.5.1. Khai niém chung

Rat nhicu mach 6n dp sir dung cdc loai IC 6n dp. Cic IC 6n dp chira
ngudn dién dp chudn, bo khuéch dai so sdnh, phin tif diéu khién bao vé qud
Lal, tat ca nam trong mot IC don 1¢.

Mic dir cdu tao beén trong IC c6 khdc vdi cdc mach 6n dp trude nhung
hoat dong bén ngoai thi nhu nhau. Pi¢n dp On dp ciing cé thé diéu chinh
duge hode ¢o thé [a ¢ dinh. Dong tdi clia cdc IC tir hang tram mA dén
hang chuc A, do dé rat phit hop véi nhiéu mach thiél k€ yéu ciu gon nhe.

Vao Ra

GND

TAI

1

Hinh 16.12, Sd d3 khéi b6 &n ap dung IC

Hinh 16.12 cho thay sy ghép néi IC 6n dp 3 chan véi mach,
bién-dp viao U, duge dua t6i mot chan, dién dp ra duge 6n dp U, tir
chan thi 2, chan that 3 dugc ndi vdi mass.

16.5.2. Cac ho IC én ap théng dung va (g dung cua ching

) On ap cd dinh ding 1C
* Ho IC 78xx cung cap di¢n dp ra ¢6 dinh 1 (+)3V dén (+)24V. Ky
hi¢u xx d¢ chi dién dp ra.
Vi du, 7805 1a 6n dp 5V; 7824 1a 6n dp 24V.
Su d6 mach mic trong thue t€ nhir hinh 6.13.
1

Vao Ra

3
+ 7812 +
U, C, GND C, u,
- 2 _
1 I l I I°

Hinh 6.13. Mach &n ap ding 7812




Trong do:

Chin | duge a6l véi dién dp vio:

Chan 2 duge néi voi mat;

Chiin 3 duge néi vai tal;

Tu di¢n C = 0.1pF d¢ cai thién qud trinh qua do vi loc nhidu tin s& cao.

Dong dién dua ra cta ho 78xx thudng < 1A,

* Ho 79xx tuong e nhu he 78xx nhung cung cdp dién dp ra c6 dinh tir
{ -1V dén (-)24V.

b On dp diing 1C o6 thé diéu chinh dieoc dién dp ra

Céc 1C 60 dp ciing sdn ¢6 mot s6 loai cho phép ngudi sit dung <o thé
dicu chinh dién dp ra nhu mong mudn.

LM317 trong hinh la mot mach vi du,
o——-U, U, y—C
+ LM317 " *
ADJ Ure! RI
U, U,
L’ Las
R2
o <o

Hinh 16.14. Mach &n ap diing LM317
LM317 ¢6 thé hoat dong v6i pham vi dicén dp ra tir 1.2V dén 37V, dién
g R, v R, xdc dinh dién dp ra (1.2V dén 37V).

Co thé tinh di¢n dp ra cho mach theo cong thirc sau:

U=U,U+ E) + L, R, *)
R, !
Trong do U, = 1,25V va I, = 100pA
Vidy 16.4: Xic dinh dién dp ra cha IC LM317 véi R, = 240Q va
R, = 2.4k,
Bai giai: Theo cong thirc (%) ta c6:
2,4kQ
24k
= 13,75V + 0,24V = 13,99V

1C LM318 ciing twong 1y nhu vay nhung di¢n dp ra 1 dién 4p am.

U, = 1.25V(l +

} + (100pAN2,4KkQ)
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16.5.3. Mot s& mach &n ap khac dung IC
a) Mach ting dong ra

IC ho 78xx hay 79xx thudng c6 dong ra khong 1dn, do dé d¢ tang dong
ra ¢6 the k¢t hop vai tranzito nhu hinh 16.15.

T
R
—— A A — .I I TBxx }_.L_.
1 3
2
u, U

Hinh 16.15. Mach ting déng ra
b) Mach tdng dién dp ra
P¢ tang dién ap ra, dau thém didt zener viio chan 2 ctia IC nhu hinh 16.16.
Khi d6 dién dp ra s& la:
U=U,+U,

ot
1 T8xx 3
2 R

v, Y,
Yy
D,
o 4 O
Hinh 16.16. Mach ting dién ap ra
16.6. CAU HOI VA BAI TAP
Bai tap 1. Cho mach dién nhu hinh 16.17.
Biét R = 1,8kQ; l; A T, U
U, =8.3V; _ Rl
R, = 2k; R
U, = 20V: ' R
tranzito Si cé § = 50. \I‘Uz
Hay tinh di¢n 4p ra U, va dong
dién chay qua zener. __
Hinh 16.17
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Bai tap 2. Cho mach dién nhu hinh 16.18.

Bict R, = 33Q ; U, = 10V ; R, = 100Q. Hiy tinh dién dp 6n dp ddu ra
v cie dong dién tai cic cye cla tranzito.

R,
———AAN—2 .
+ + +
b, e

-t

u it
U, gR'
+ UBE

Hinh 16.18
Bai tap 3. Cho mach én dp nhu hinh 16.19.
, Hay xdc dinh dién dp ra.

uU,=15v IN ouT v,
3 . LM317 ’ o
l Y izzon
» IS30pF _L
§1 5K 204F
Hinh 16.19
o
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Bai 17

MACH KHUECH PAI VI SAI

17.1. VAN BE CHUNG VE MACH KHUECH BAI VI SA|
Serde mach dién nguven INtong qudt:

Ltinh 17.1 12 cau e dién hinh coa mach vi sai.

Hinh 17.1. Mach khuéch dai vi sai

Cide didu kién va ddc dicn ctia nigel dién

Mach vi sai gém hai dau vio. hai diu ra va cuc emita cua hal tranzito
duoe ndi vl nhau.

Mach lam vi¢e theo nguyén 1Y cdu can bang song song v6i hai nhdnh
cau 1a hai dién trés R, v Ry, ¢6 gid tri nhu nhau: Re, = R, = R,

Hai tranzito T, T, ¢6 cdc thong s6 giong hét nhao.

icn ap ra:

bien dp ra ¢6 the lay giita hai cuce colecto U, = U, - Ug,. hoidc lay tir
hat cue C so vii dat.

Khi di¢n dp ra dugc tay gidta hai colecto (kiéu d6i xiing).

- Khi di¢n dp ra duge Jay trén méi colecto d6i véi dat (kidu khong doi
XIEny).
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idn dp vao:

Tuy theo cich dua tin hién viao ma ¢6 cic ché do khac nhau:
Dua tin hicu vio mot dau vao., con mot diu néi dat: ché do don.
Hai dau vao dua bai tin hi¢u khic nhau: che do vi sai.

- Pua cung mot tin hiéu vio hat diu vio: ché do ddng pha.

17.2. MACH KHUECH DAI VI SAl CHE PO MOT CHIEU
S0 do phan cuce cho mach vi sai nha hinh 17.2.

+Uc

Re l [eo
UC?
O——e
T').
- ,_)
les
kS Re
~Ure

Hinh 17.2. Phan cuc cho mach vi sai
Theo hinh v¢ ta tinh duge:
Bien hé i cuc E:
Up=Uy—U,. =0-0,7=-0,7V
Tong dong dién cue E clia T, va 1

— UIE _(_'U].;[:_) . _l_'JIEF. _(.)..?V

Ili -
R, R
Ne¢u Ty T, hoan todn gicéng nhau thi:
- Ilf
IIEI - I[f2 - _i—
Va I, = ley =l = I_I
2
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bién dp wrén mai colecto sé 1a:
U = Ug = U — IR

17.3. MACH KHUECH DAl VI SAl HOAT PONG & CHE pO
KHUECH DAl XOAY CHIEU NGO VAO DON

So d6 mach nhu hinh 17.3.

+Upe

Ia U, U, Iz

—

L O
U”? r B,I:ﬁD ‘iRIC Rct{ %{fluz P
£l lL'l

jm

a) b)

Hinh 17.3
a) Ché& d6 don ; b) S¢ dd tuagng dudng
N¢u hai tranzito hoan todn nhu nhau thi:
Ly=ln=1
By =B,=P
r,=rn=r=0r
Vi R,. thuong rat 16n, nén 4p dung dinh luit Kirchhoff (hinh 17.3¢):
U, - Iy-Tyr=0

i U
Suy ra: ], =—
Y LN
. e o U,
Dong dién tai colecto: .= pl,=p—L.
Piendpra: U =1.R.= &Uﬂ =p Re U, =B~_53-U‘,I
- 2r 2Pr, 2r;
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Hinh 17.3
c} Xac dinh 1
Vi dy 17.1: Cho mach dién nhu hinh 17.4. Hiy xdc dinh di¢n dpra U
Bai giai;
Dong 1. duge tinh:

T+9V
o —0.7V -0,7V
]|-':UH" .7 _9v-0,7 ~ 193pA
' R, 43k
Dong tai cuc cmitter;
I,
l =T = _2I’ =96.5pA
Gia o dién 1o =p,=75
2
P 2omY 690
- 96.51A
¢ so khuech dai di¢n dp:
R 43K
K, = R, _ 47k _87.4
2r. 2.2690 _ov
Pién dp ra la:
Ul'l = Ku' le = 8?,4-2mv = O,ITSV Hinh 17.4

17.4. MACH KHUECH DAl VI SAI HOAT BONG & CHE B0
KHUECH DAI XOAY CHIEU NGO VAO VI SAl

Khi dua tin hi¢u khdc nhau vio hai ddu viao cia mach vi sai, mach sé
lam vi¢c trong ché do vi sai.

Tuong wr ch€ do don, dé& dang tinh duge hé 6 khuéch dai vi sai:

_ Y. _R¢
U, 2r,
V(’)’l [_JI\.s - U\-" - U‘.E.. UI‘ = Ul'l - Urz.
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17.5. MACH KHUECH DAI VI SAI HOAT DONG & CHE BO KHUECH PaAl
XOAY CHIEU NGO VAO PONG PHA

So dé mach vi sai hoat dong & ch& do dong pha dwoe cho trén hinh 17.5.

+U,..

i

Luy
Re — Ué

< UO" U, ry oBilus R: R
TIL'I [l..'lT

rl% Q, Q, _
o .

Hinh 17.5
a) Ché d6 déng pha; b) So d tusng dugng

Theo so do tuong duong ta viét dugc:
3 _U\__ =2(B+ DIR,

IB
1
U
Suy ra: I,=—7"+—
r+2(p+ DR,
U R

Dicndpra: U, =[.R.=BLR,. = #_ﬁ_
r+2(B+ DR,
¢ so kKhuéceh dai dong pha: Ky, = L
r+2(B+ DR,

17.6. MACH KHUECH DAl VI SAI CO NGUON DONG €O BINH

Mot mach khuéch dai vi sai 16t khi hé s khuéch dai vi sai K,, 16n, he
s¢ khuéch dai dong pha nhé, K, — 0. Theo cong thic tinh K, néu R;.16n

thi K,,, sC giam.
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Trong thue 1€, d¢ ting R,.. ma dong I, khong doi. nguoi ta dung mot
nguon déng ¢d dinh nhu hinh 17.6a. llonn s0 do ndy, urd khing ra cua
mach CIt [a r,, dong vai trd ca R, trong cic so dé trude.

So do tuong duong xoay chiéu nhu hinh 17.6b.

+ UL."\.'
T
Re g
Ur?
o—w
u,.
Q,
U\r2
r
I u
b)

Hinh 17.6
a) Mach khuéch dai vi sai ding nguén dong : b) So 48 tiang duong xoay chidu

17.7. UNG DUNG

Macl khuéch dai vi sai duge si dung mné, rdi trong k¥ thuat di¢n ti, 1a
thanh phan khong thé thay thé dudc trong ciu tao diu vao cia bo khuéch
da1 thudt todn (con goi fa vi dién Ut tuyén tinh).

Mach khuéch dai vi sai duoe sir dung trong do ludng, tron: g ¢cde mach
do nhi¢t do. khi k&l hop véi cdu dién tud can bang (hinh 17.7).

-+ :H—UCC

Re

-

- U
R3Rz%i al %RE anz

°—Uce

Hinh 17.7
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Ngoai ra, mét tng dung phd bién khac, mach cdn duge sir dung trong

khuéch dai tan s thap (hinh 17.8).

+Uge
Re Re
[
UE
U,Jv |
oV
RE
—Vee
Hinh 17.8 -

17.8. CAU HOI VA BAI TAP

L. V& va phan tich cau tnic mach khuéch dai vi sai, phan tich ché do
mot chicu phan cuc cho mach khuéch dai vi sai, trinh bay tng dung cla

mach khuéch dai vi sai.

2. V& mach di¢n va phan tich
mach kKhudch dai vi sai & ché€ do
dong pha.

3. Cho mach di¢n hinh 17.9.

Biét:

R, = 360k; R, = R, = 2,2k;
R,=R,=lk; R, = IM.

;l‘l, T, cung loai, cung ky
hicu va co 3 =100; U,.=0,6V.

Dong bio hoa I, = SmA;
Di¢n dp ngt U = - 6V.

Tinh U, =7

162

T2

S

Ts

R
5 Re

-8V

Hinh 17.9



Bai 18

VI MACH KHUECH PAI THUAT TOAN (OP-AMP)

18.1. PINH NGHIA VA KY HIEU CUA VI MACH THUAT TOAN

18.1.1. Dinh nghia

Bo khuéch dai thuat todn OP -- AMP (Opcrational Amplifier) 1a mach
khuéch dai 16 hop ¢6 he s6 khuéch dai rat 16n, ud khang vao 16n va ud
khang ra nho. Hién nay, cdc bo khuéch dai thuit todn (OP —AMP) déng vai
trd quan trong va dugc sit dung rong rii trong k¥ thuat khuéch dai, tao tin
hi¢u sin. xung, trong bo 6n dp va bo loc tich cuc...

18.1.2. Ky hiéu

Ky hiéu cha OP — AMP nhv trén hinh 18.1

+Vgg
Pauvao - ] -

Péu ra

bauvao + +

-Vsg
Hinh 18.1. Ky hiéu OP -AMP

Véi dau vao U, goi 1a ddu vao khéng dio (P - positive).

Dau vao Uy got 12 ddu vao dio (N ~ negative).

Khi tin hiéu dua vao ddu khong dio thi tin hiéu ra cung ddu {cung pha)
v tin hi¢u vio.

Khi tin hi¢u dua t6i dau vao dao thi tin hiéu ra nguge ddu (ngugc pha)
V01 lin hiéu vao. Dau vao dao thudng duoc sir dung”dé thuc hién héi tiép
am bén ngoai cho OP — AMP.

Ngodi ra OP — AMP con ¢6 hai chan dé cdp ngudn déi xing, cic chan
bu dién dp, bu tan s6...
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18.2. TINH CHAT CO BAN CUA OP-AMP

Mot bo khucely dal thuat toidn ly tedng ¢6 cde tinh chat sau:
Trdéy khdng vio 7, = oo
Tro khdang ra 7, =0,
- H¢ s0 khuceh dai K, = oc.
Theo so do wong duong hinh 18.2, O AMP 1y tudng s& c¢d dac diém

Ly =Upodong dicn vio OA Gdau Pvadau N, 17 = 7 =0,

Z, &M I
ﬁ—»—l
Ko U, U, KaUq U,
/‘nl( UP . |+o ,
a) b)
Hinh 18.2

a) S do 1uong tuong OA; b) S dé tuong dudng OA Iy tudng
Tren thue 1¢ khong ¢é b khuceh dai thuit todn 1y trdng.
Troy Khiang vao 16n.
- Tro kKhdng ra nho.

I¢ s6 khucch dai 16n.

18.2.1. Hé s6 khuéch dai
OP - AMP khucch dai hi¢u dién dp Uy = U,— Uy ¥6i hé s6 khuéch dai K.
Taco U= KU = KU Uyl
Neu Uy =0 thi U = KU, ncn U, dong pha vé6i tin hicu vio U,, vi vay
diu vao P (Positive) duoc goi 12 dau vao khong dao va ky higu boi diu (+).
Neu U, =0 thi U, = - K,Uy nén U, ngurge pha véi tin hicu vio Uy, vi
vily dau viao N (Nagative) duge goi 1a ddu vao dio va ky hiéu boi dau (—).
Thuc 1. khong ¢6 bo khuéch dai thudt todn 1y tuéng, hé sd khuéeh dai
thue ¢ val triim 161 hang tricu lan.

18.2.2. Trd khang vao

7, it 16n vai mot OP — AMP thong thudng, ¢6 7., ¢& hiing tram kQ (6
hang M.

Con véi O -AMP 1y wiong, Z, ¢6 thé so sanh véi .
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18.2.3. Trd khang ra

/. cua khudch dat theat todn OP - AMP rit nho. trong tinh toan
thutng giad dinh gid tit OP — AMP Iy tuong trg Khdng ra 7, = 0;

Thue ¢ o khing ra cta OP — AMP (7)) 1ir khoang hang vai Q161 vai
chuc €.
18.3. THAM SO CO BAN CUA OP — AMP
18.3.1. Dac tuy&n truyén dat

Dac tuyén truyén dat ctia OP ~AMP duge thé hién trén hinh 18.3.

Uf
b,
Ur may
Dau vao dao Dau vao khéng dao
U,
Ur min
=
Mién bio hoa Mién tuyén tinh Mi€n bao hoa

Hinh 18.3. Bic tuyén truyén dat cla OA

Theo dac tuyén nay, U, chi ty 1¢ véi U, trong dai di¢n dp (U, — U,..)
nio doé. Dai dién dp nay goi la dai bieén déj dién dp ra cla OP —AMP (hay
micn tuyén tinh, Neoii ddl nay, di¢n dp ra khong thay déi va dugc xdc
dinh bang céc uiss U, U, ol la dién dp bio hoa, gid tri dién 4p nay
khong phy thuge vao dién dp vio va gan bang tri s6 ngudn cung cdp (dicn
dp bdo hoid nay thudng thap hon tri s6 nguon tir 1V dén 3V vé gid tri).

18.3.2. Hé s& khuéch dai déng pha

Neu dat vao dau vao dio va ddu vao khong dio cdc di¢n 4p bing nhau,
nghtala: Uy = U, =U_ #0(U,_, goi la di¢n 4 dp dong pha).
Theo by thuy¢t thi U, = 0. Tuy nhién, trong thue & khong nhu vay, ta ¢é:
U, =K U,
Véi K, duge goi la h¢ s6 khuech dai déng pha.
NCu OP - AMP 1y tuéng thi K_= 0.
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18.3.3. Hé s6 nén ddng pha
D¢ dianh gid kha nang lam viée cla OP -AMP thuc so véi OP —AMP
[V tudng ngudi ta dung hé s6 nén dong pha. kv hieu CMRR (Common
Mode Rejection Ratio).
11¢ 86 nén dong pha duge xde dinh bang cong thic:
K
CMRR =—L
K

Gia 11 CMRR cing 16n thi OP — AMP cing gan véi OP - AMP 1y tudng.
Thong thudng gid tri cta he s6 nén déng pha CMRR = 10" — 10°.

18.3.4. Dong vao tinh, dién ap vao léch khéng

. b - - - - -t R
Dong vao tinh {a 1ei trung binh caa b
dong vao dau vao dido va dau vio u, R N u,
khong dao: . © T o
l Il‘l + [0
[ 7 U,
vivl U,=Uy R,

Dong vao 1éch khong la hi¢u dong
vao tinh & hai dau vio:
I, =0, -1,
Thong thuong 1, = 0,11,
Dong vao léch khong phu thuge nhiét 3o, do d6 khi nhiét do thay déi
tri 0 dong vao 1éch khéng cling thay déi theo.
Trong OP ~AMP thye, khi U, = Uy = 0 thi U, van khdc khong. Lic nay
dién dp ra do dién dp léch khong ¢ dau vao gay nén.
Do viy di¢n ap 1éch khong U, 1a hi¢u dién ap can phai dat gita hai dau
vao OA dé cho U, = 0.
Ta ¢d: U, =U,-U,khiU =0
DPic¢n ap léch khong U, s€ bb téi dau ra mot dién ap U,
U, =KU, =K, (U,-Uy
Theo hinh 18.4 ta ¢é 1hé tinh dugc:
— Rl
"R, +R, "
U,=t

Bait]

Hinh 18.4. Dién ap léch khéng

T
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Do d6: M4k, (o, 2adRpn U,)

R, +R,,
Tu d6 ta rit ra duge:
d . R,
i
: ) ) R] + Rlu
R, +R

hit

18.4. GIOI THIEU MOT SO VI MACH KHUECH DAl THUAT TOAN
(OP — AMP) THONG DUNG

18.4.1. Hinh dang OP — AMP

Vi mach khuéch dai thuat todn cé thé ¢6 hinh dang det (flat pack),
hinh tru dang tranzito hoac hai hang chan nhu hinh 18.5 minh hoa cdc dang
cua khucch dai thuat todn, véi cdc kich thudc khic nhau.

: |IiHII|lI|l[i
1

cm

AB5A
LM12

Fiee 8
CLK.

Hinh 18.5. Cac dang vé va ki€u chan cia OP — AMP
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18.4.2. Phuong phap nhan dang chan OP — AMP

Can nhin dang chan | sau dé dém theo tha tu vong thuan chicu kim
dong ha. D¢ xide dinh ¢han | ¢an quan sdt cdc cham. rinh, dau khac trén
OA binlt 18.6.

Phién hinh vudng

D&u eham 1 Dau khic 1

LM307
Hinh 18.6. Cach nhan dang chan ctia OP — AMP

Cidc IC khuéeh dai thudt toan LM — 101 vii n A741 la cic IC OP — AMP

duoc ding nhicu trong thye té, trong mach dién cdc mdy ampli, mdy cassette,
radio, tivi...

Can luu ¥ la cde 1C OP — AMP ¢6 cing md dudi déu duge thay thé
tong duong nhau. Vidu LM 741, nA741,... goi chung 1a ho XX741.

18.4.3. OP — AMP ky hiéu LM - 101

T

Hinh 18.7
h) S dd chan ra (pin ont) cia I.MI0]

1[] ~ ] 8

a) Hinh dang vo

woN
110
L

La

Hinh 18.8 .
Chan 1: mach Bl Chan 5: can bing
Chan 2: dau vao dao Chan 6: daura
Chan 3: dau vao khéng do Chan 7: dién ap dudng nguén cung cip
Chan 4: dién ap am ngudn cung cép Chan 8: mach bl 2
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¢} S dé mach dién cdu niic bén trong ciia OP — AMP ky hiéu LM 101

+Uee
Machbi1  [] E] [] mach ba2

Q12
Dau vao dao D——KQ1 Qz _

‘ ais N'°
Bau vao
khéng dao [ ' |
Q14
Q3 Q4 Rt
2008
R12
6002
R16
Mach
can bang LI~ K& 200 ‘KQB
Qﬁ>|‘l —KQB ‘—K
RS % R15
200
40§
A
9
Q1 Q
Q19
R13
4001
C!22\l R8
71 40003
Q21 . 02f>|"
R2
R 200 é R3
7k 104

R4
20042

-Uee

Hinh 18.9

- 12T MACH BN
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18.4.4. Khuéch dai thuat toan ky hidu pA 741

Man-iny

170

u) Hinh dang vo va so dé chan ra cia OP — AMP kY hiéu pA 741

obized nul

1

™ offzet nul

a)

Chan 1: mach bt khéng

Chan 2: dau vao dao

Chan 3: ddu vao khéng dao

Chan 4: dién ap am ngudn cung cép

: |
3 Fron-ireeerting input

offsel null 1
inverting inpul 2
non-inverting input 3

-V 4

Hinh 18.10

741

B-pin DIL {Duat In Line)

:

{vlewed froih above)

b)

Chan 5: mach bt khdng

Chan 6: daura

8

7

[

not connecled

+

putpul

oftsel auli

Chan 7: dién ap dudgng nguén cung cap
Chan 8: khdng két ndi

h) So do cdn trite ciia OP — AMP ky md hidu pA 741 (hinh 18.11)

Ri12
S0K

by Tony van Feon

R11
50

% ¥+

Hinh 18.11. Sd d& ciu tric bén trong OP — AMP ky hiéu pA 741



18.4.5. Cac tham s3 dac trung cGa LM 101 va pA741

Tham s& ctia OA

Ky higu

: Pdn vido LM 101 uA 741“_5
Dai dign ap ngudn nudi tu, Vv t5.+18 | £5.%18 !
| Dong lam viéc tinh I mA 3 3 i
'Dong dién vao 1, nA 200 500
Dong sai lach I5i vao I, nA 100 200
| Bidn 4p sai lech 161 vao U,, mv 5 6
| Hé s3 tral dien 4p sai lech AU, n 10 10
TAav K
mli‘ongi ra cyc dai | aman mA 30 20
'Hé 6 khuéch dai hd mach Vodg | 10° 10°
"Ha s6 nén dong pha CMR T dB 96 a0
_Dién ap (ic"ing pha cuc dai U.., : + 15 i. 12
| Toc db bign thien cuc da AU 0.5 0.5
cla U, At I-I_S

18.5. CAU HOI VA BAI TAP

o

hinh 18.11).

5. Phan tich mach khuéch dai st dung LM 101 (hinh 18.12).

1%

LMI101A

11

|
C;
150pF

Hinh 18.12

R, 70k

._“_.01_

SpF

—OBau ra

Trinh bay cde tinh chat co ban coa bo khuéch dai thuat todn OP — AM
Phan tich cdc tham $6 co ban cta bo khuéch dai thuat todn OP — AMP.
Neu tde dung cua cic chin ciia OP — AMP, ky hiéu LM 101 theo hinh 18 8.

- Néu tdc dung cha cdic chan cia OP — AMP, ky hicu pA741 co
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6. Phan tich mach sir dung (L A741 khuéch dai cong suat nho hinh 18.13.

1uF T

Pau vao

Ry
10K

Hinh 18.13
7. Phan tich mach dién sau:
+5y
R1
AAA
L ¢, 180
IwouF <
Rz
X g
- > LM390 180 [+ ¢,
IN- 20,F Cs
| @ 470pF
I 13 +1f SP1
v ouTt it
" Lc L
w
- 8 I+ B s |6 T 33uF [ 47uF 1W/4
v oppogogl
10K 65666666 oat [—2X 1K Re
27
o ¢ w22
Cp
) i BYPASS
Hinh 18.14

172



Bai thyc hanh dién hinh
THUC HANH BAI 18

LAP RAP VA CAN CHINH MACH KHUECH DAI SU DUNG OP — AMP

Muc tieu bai hoc

Muc tiéu clng <6 bai hoc 1y thuyét vé mach khuéch dai thuat todn co ban.
— Rén luyén k§ nang thye hanh lap rap va can chinh cic mach OP — AMP.
Cuang ¢6 tdc phong lam viéc khoa hoc, can than, chinh xdc va an todn
cho ngudi va thiét bi.

A. Do duang va trang thiét bi day hoc

1. Dung cv
— M¢ han, panh cap, kim cdp, kim cat.
- Tuéc ng vit cic loai.
- Péng ho do dién van nang (VOM).
— Bo nguén mot chidu déi xdng dién ap 5V + £I8V.
May hi¢n séng hai tia.
May phat tin hicu.
2. Vat li¢u
— Bang mach cdm chan IC 8 vi 14 chan.
— Bang mach hin day; diy trang thiéc; day ¢6 vo nhua cdc mau.
- ®=10,2 mm.
Thice han, nhya thong.
3. Linh ki¢n: Cic chung loai linh kién ¢6 trong bai thue hanh.
af Mach dién hinh 18.13

T Tén Théng s& $é lirgng _Ghi cha
1 IC ) pA741 1 ~
2 TG, 1uF - 1
T N T 104F 1 _
4 B TuCy 100pF 1 _
5 | DiéntdR, R, 10kQ 2
6 Digntré R; 47O 1
7 Diéntrd R, 7200 (< 1k 1
3 Loa _ W/ 4 1
9 ___Day néi nguén 200mm 2
10 ~__Day néi tin higu 1200mm 2
11 Bo mach 13p rap 100 x150mm 1
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h) Mach dién hinh 18.14

CTT Tén_ Théng sé S&1lugng | Ghicha
1 iC B LM350 1
2. . LTug, 100pF 1
3 | TuC, 20uF 1
4 Ty e, 33uF T
5| TG, a7F i
6| Tug, 470uF 1
7 Tu Cp Tuy chon 1 {1 Tu tri 86 nhd
8 | Biéntrd R,, R, 1800 2
9 ! Dién trd R, 10kQ 1
' 10 pién trd R, ] 270 1
11| pien i VR 10kQ 1
12 Loa TW/ 4 1
13 | Day ndi nguén .. _1.200mm 2 1
|_14 _ ! Day néi tin hiéu 1200mm ) 2
15 | Bo mach 13p rap, 100 x150mm 1
| Jac cdm nguén tin higu [ J-12 1

4. Hoe liéu

- Phan 1y thuyét bai 18 v& mach khuéch dai thuat todn.

- Tai liéu phdt tay chuén bj trudc cho bai thuc hanh huéng din thuc
hi¢n don nguyén hoc tap.

Cac mach dién hinh 18.13; hinh 18.14.

=S¢ do ¢hdn 1C LM390 (hinh 18.14) va nA741 (hinh 18.10b).

5. Hinh thiic to chire day hoc

— Tap trung toan 16p hudéng dan ban diu va lam mau thuc hanh.

- Sinh vién hoat dong theo nhom, gido vien hudng dan thudng xuyén.

- Gido vién két thic, rit kinh nghiém, ddnh gid két qua hoc tap timg nhém.

6. Pia diém to chite day hoc '

Phong hoc ly thuyét, thuc hanh dién tir hodc phong hoc chuyén mon hod.
B. Trinh tu 13p rap va can chinh mach

Cdc budc thuc hianh lap rdp mach:

Budée 1. B ri hop 1¢, thuc hién thiet k& mach dién tir theo diing cidc
yéu cau k¥ thuat, dudi sy huofng dan, ki€m tra clia gido vién thyc hanh.

Budc 2. Po khoang cdch vi tri cdc chan linh kién, uén chan linh kién
vuong goc va cat chan linh ki¢n ding yéu ciu ky thudt.

Chudn bi day ndi, tudt, cat day theo ding vi tri di chudn bj.

Budge 3. Thuc hanh han mach cdc linh kién, han chéan IC theo ding céc
vi tri dd bo tri.

— Kiém tra mach dién theo $0 do nguyén ly.

Ki¢m tra dudng cap ngudn mot chicu (dung VOM), bio cdo két qua

cho nhdm trudng va gido vién hudng dén.

Budée 4. Cap ngudn mot chiéu cho mach.

- Cho chay thir mach d3 1ap rdap va kiém tra mach.
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— bicu chinh nhiing thong s6 k¥ thuat bdo dam cho phép.

— Ghi lat nhimng két qua, gid tri ddu vao, ddu ra.

— Do dang séng tin hiéu vao va ra.
C. Bao cao cac két qua thuc hanh

- Ghi chép, tap hop $6 liéu trong cdc bang vdi cac noi dung thuc hinh
da cho theo mau.

Mach hinh 18.13:

— Do ldy 56 li¢u dién dp chudn.

+ Cé&p nguon cho mach dién.

+ Déng ho van nang dé vé thang do dién dp DC, tién hanh do va ghi
Lhep vio bang sau cdc mite di¢n dp chuén & cidc chan OP-AMP [CuA741.

[ ~ Chan U(v) Chan u(v)
- 1 5
! 2 6
s ) 7
} 4 8

— Dung may hién séng, do va v€ lai dang tin hiéu tai chan 3 va chan 6
(JCuA741). '

- Tinh h¢ s6 khuéch dai cila mach dién bing cong thitc va tinh h¢ s&
khuéch dai bang phuong phdp do trén may hién séng sau d6 so sdnh hai két
qui trén, cho nhin xét.

— Nhin xét két qua thu duge qua bai thuc hanh.

-~ Bao cdo két thac.

Mach hinh 18.14:

-- Do 1ay s6 lieu dién ap chuan:

+ Cap ngudn cho mach dién.

+ Déng hé van nang dé vé thang do dién dp DC, tién hanh do v ghi
chép vao bang sau cdc dién dp chudn & ciac chan OP-APM IC LM 390.
Chan T Chan Uv)
8
9
10
11
12
13
14

— Dung mdy hién séng do dang tin hiéu tai chan 8 va chan 13 (IC LM 390)
mach hinh 18.14.

Tinh hé s& khuéch dai ¢lia mach dién bang cong thic va tinh hé so
khuéch dai bang phuomg phip do trén mdy hién séng sau d6 so sénh hai ket
qua trén, cho nhan xét.

- th_m xét ket qua thu duge qua baj thuc hanh.

- Bdo cdo két thic.

D& L) R =

-
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