TS. NGUYEN VIET NGUYEN (Chu bién)
ThS. PHAM THI THU HUONG

KY THUAT
MACHDIEN TU |

DUNG CHO smm\n A ATRUONG CAO DANG NGHE
VA TRUNG CAP Vi

v ‘v
/i 44

i i ¢ g
| . 1 >
| v
s 3 4¥
R
' . JY P I 2k
l r \ f
h . N oy
' \
+




TS. NGUYEN VIET NGUYEN (Chi bién)
ThS. PHAM TH| THU HUONG

KY THUAT
MACH PIEN TU I

{DUNG CHO SINH VIEN CAC TRUGONG TRUNG CAP NGHE VA CAO DANG NGHE)

NHA XUAT BAN GIAO DUC VIET NAM



Coéng ty C3 phan Sach Pai hoc — Day nghé — Nha xuat ban Giao duc Viét Nam
gil? quyén céng bé tac pham.

161-2009/CXB/7-208/GD Ma s6: 7B730 Y9 — DAI



LOI NOI PAU

Giao trinh ky thuat mach dién tr 1 dude bién soan trén co sd chuong trinh
giang day theo tin chi cGa T8ng cuc Day nghé.

Néi dung cuén sach dudc chuan hoa bao gém 18 bai hoc va phan Phu luc 1a
bai hudng dan thuc hanh dién hinh, voi thai lugng 60 tiét ly thuyét va 120 gid thuc
hanh tich hop.

Mai bai hoc déu dudc trinh bay chon loc v&i nhing van dé co ban nhaét,
théng dung nhat d& dua vao giao trinh giGp hoc vién ¢ diéu kién tot nhat tiép thu
kién thic co sd cla ky thuat dién ti va nhilng img dung. Mai bai hoc déu cé cau
hdi 6n tap cling c6, bai tap ap dung va thang qua bai hoc thue hanh gidp hoc vién
c6 thé |ap rap, do ludng, can chinh cac thong so ky thuat mach dién 8a hoc.

Sach dung cho sinh vién Cao déng nghé va Trung cap nghé nganh ky thuat
dién tl, tu dong hoa, tu dong diéu khién, hé théng dién...

Mac du da c6 nhimg ¢é gang, trong qua trinh bién soan, nhung van khéng
tranh khoi nhiing thi€u sét. Chang 16i rat mong nhan duge nhing y Ki€n gép y clia
déc gia dé hoan thién hon trong Ian tai ban sau, moi y kign déng gép xin gt vé:

Céng ty ¢6 phan Sach Dai hoc — Day nghé. Nha xuat ban Gido duc Viét Nam,
25 Han Thuyén — Ha Néi, dién thoai (04) 38264974,
Xin chan thanh cam gn!

CAC TAC GIA



Bai 1

MACH CHINH LUV

Mach chinh luu ¢é nhiém vu cung cap ciac dién ap va dong dién mdt
chicu ¢o gid tri nhat dinh cho tat (13 cdc mach ngoai khic). Nho hién tugng
chinh luu. wen tai xudt hién dién dp (dong dién) con lan thanh phan gon
séng khong mong mudn, cin phai dung mach loc dé ¢6 thanh phan mot
chiéu g 1Gi ra.

Ta lan fugt nghién cu cde mach chinh luu théng dung nhu:

- Chinh luu ban ky:

- Chinh luu toan ky:

- Mach chinh luu toan ky hinh cau:

- Mach chinh luu nhdn d6i va nhan n lan gid tri dién dp vao.
1.1. MACH CHINH LUU BAN KY

1.1.1. Mach dién va tac dung cua linh kién

Mach chinh luu nira chu ky chi sit dung mot didt (diode) dé chinh
luu, digt chinh luu €6 1thé duge méac néi idp v6i cudn day thit cap bién dp
hoac mic song song vai bicn dp. O day 1a chi xét mach chinh luu dung di6t
mic not tiép vi trong thue &€ mach chinh luu ding didt mic song song it
khi duge sir dung, chi thudng sir dung trong chinh luu boi 4p. mach nay sé
duge trinh bay ¢ phin sau.
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Hinh 1.1, Mach chinh luu nifa chu ky

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



Mach dién bao gom:

- Bi¢n dp ¢6 nhicm vu bi¢n doi dién dp xoay chiéu dau vao (U)) thinh
dicn dp ra (U,) theo yéu ciw trén tai tiéu thu.

- biot chinh luu D.

- Di¢n trd tai ((hiét bi tieu thu dicn) R,.

So d6 dang s6ng duge trinh bay trén hinh 1.1b: dang dién 4p ra cuda
bién ap chinh la dién dp vao cua bod chinh luu (U,).

Dicn dp ra cta bo chinh luu: U, trén hinh 1.1c.

1.1.2. Nguyén ly hoat dong ctia mach dién
Khi cdp dién dp xoay chiéu U, vao hai ddu cudn L, thi ¢ hai ddu cudn
L, xuat hicn mot dién dp cam dng xoay chic¢u U, (hinh 1.1b).
“Né&u & ntra chu ky dau dién thé tai A la (+), didt D duge phan cyc thuin
nén c6 dong dién qua 1ai (di tir A qua R, t6i B). O nira chu ky 1iép theo,
dién th& 1ai A ta (-), didét D bi phan cue nguge khong cho dong dién di qua.

Nhu vay dong dién chi di qua 1ai thco mot chiéu nhit dinh, (di tir (+)
R, d¢n (-) R, & cic nua chu ky dau cta U,).

1.1.3. Ung dung ctia mach dién
Mach chinh luu ban ky 13 loai mach don gidn, d¢ dang 1ap rdp va stra chita.

Gid thanh thap, nhung mach it ducce sir dung vi dd gon séng O dau ra 16n.

1.2. MACH CHINH LUU TOAN KY DUNG 2 BIOT

1.2.1. Mach dién va tac dung cua linh kién

So d6 mach chinh luu toan k¥ biéu dién trén hinh 1.2a.
D
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Hinh 1.2. Mach chinh luu toan ky diing 2 diét



Tac dung linh Kién
— Bién dp doi xting: véu cdu dién dp & diu ra cua bién dp dang doi xdng
Ly =Ly
U, =-Uy,
- biét chinh luu: D, D,
— Dién 1o tai: R,
Su d6 dang song tin hiéu tai cira ra nhu hinh 1.2b.
Pic diém cua mach chinh luu todn ky (mach chinh luu hai nita chu k¥)
la trong ca hai nira chu k¥ ciia dién dp xoay chiéu déu c6 dong dicén qua tai.
So dé miach chinh luu todn ky st dung 2 di6t chinh {4 2 so d6 chinh
v mot nira chu k¥ mic song song ¢o6 tai R, chung.
So dé nguyén 1y mach dién hinh 1.2a. Trén so dd ta thav bi€n dp phai
¢6 diém gira ndi mat.

1.2.2. Nguyén ly lam viéc cua mach chinh luu

Trong bidn ky duong gta thiét digt D, théng, dong dién di qua D, —
qua R, diot D, tat.

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

Dién 4p ra trén tai R, c6 dang nhu trén hinh 1.2b.
1.2.3. Cac tham s6 cua mach
bién dp ra mét chidu: U, =0,9,/2U,

Dong dién qua diét: 1 = ~l—I

1
Dién dp nguoc dat trén méi diot: U, =3U,

Hé s3 gon séng nhd bang 1/2 mach chinh heu ban ky.

1.2.4. Ung dung cda mach dién

Do nhiing dac diém trén, mach chinh luu toan ky duge dung phd hién
hon mach chinh lru bdn ky. Tuy nhién, mach c6 han ché 1a bién dp phai cé
hai cudn thi cip bing nhau va trdi pha nhau (d6i xdng) va diém gitfa néi
mat nén két cau clia bién dp phtic tap hon.



1.3. MACH CHINH LUU TOAN KY HINH CAU
1.3.1. SO dé mach dién

So d6 mach chinh luu toan ky hinh cdu biéu dién trén hinh 1.34.

A
U1 L1 L/ U}
B
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U, Iy
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b)
Hinh 1.3. SA d& mach chinh luru toan ky hinh cau

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

1.3.2. Nguyén ly hoat déong clia mach dién

So d6 nguyén 1y cua mach, hinh 1.3a.

Dic diém cua mach chinh luu todn ky hinh cau (mach chinh luu cau)
Ja chinh lwu ca toan ky dién dp dau ra cua cudn thi cdp, va dicn dp nguoge
dat 1én diot trong truong hop nay chi bing mot nua dién dp aguge dat 1én
moi diot trong s dé mach chinh luw todn ky st dung hai diét.

Nguyén 1y lam vice ctta mach nhur suu:

Trong ban k¥ duong (gia thiét A' — B ): D D, thong; D.D, tit. Dong
dién chay trong mach theo chiéu:

A'>5D >R -D,-»B



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

B 5D, >R 5D, A
1.3.3. Pac diém

So véi mach chinh luu toin ky. mach chinh huu cau ¢6 nhimg dic di¢m:
- Di¢n dp mot chicu U, giong nhau:

Dong dicn gua diot [ gidng nhau;
- Dién dp nguge dac rén tmg diot gidm mot nda: U, =3U,/2:

w N

- 11é 36 zon s6ng giong nhau;

- Trong mach chinb luu todn k¥ chi ¢o tén hao trén mot diét, nhung &
mach chinh I cdu, 16n hao 1een hai dist. Vi vay. & nhimg mach y¢u ciu
chinh tuu ra dicn dp cao npudi ta thuong dung mach chinh luu cau.

1.4. MACH CHINH LUU TOAN KY BIEN AP POI XUNG

1.4.1. Mach dién va tac dung cla linh kién

Ngay nay nhiéu thiét bi dién ti doi hoi ngudn cung ciap doi xing “+
-7 50 VA1 diém mat (mass) chung.
So do mach di¢n 1a hinh 1.4.

e

vii

O

o
f\.,U1

‘ Uoo

1
Hinh 1.4 I b

Vé cau tao, day 1a hai mach chinh luu todn kv (hinh 1.2) ¢6 chung
bicn dp ¢6 hai cuon thi cap doi xtng.

Trong so d6 mach chinh luu ciu, ndu noi dat dicm gilia cudn thit cip
va mite thém tdi & duge mach chinh fuu ¢é dién dp ra hai cuc tinh.

1.4.2. Nguyén ly hoat déng clta mach dién

Trong 1/2 chu ky duong (hinh 1.4):
D, thong nap cho C, 1ao ra dién dp Uj;

D, thong nap cho C, tao ra dien dp U,,.

9



Trong 1/2 chu ky am:
D, thong nap cho tu C;
D, thong nap cho tu C,.
Mach di¢n nay ciing cho phép ta Jay di¢n dp tong U = 2U,,.

1.5. MACH CHINH LUU NHAN BO! VA NHAN n DIEN AP

1.5.1. So d6 mach dién
_ D, U,=2U,
Mach chinh luu nhan

doi dién 4p 13 hinh 1.5a: J T} ’
4 1

a) Hai I4n
Mach chinh luu dien  Tangthd 1 Tang thitn—1 U, < n,
ip ra bing n lan di¢n 4p - .~ —
vdo 12 hinh {.5b: ={ - _(—:” 1
. i N C n-1
1
L ¥
2
' ~ -+
— "
’ C, C, U,
' b) n lan

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

1.5.2. Nguyén ly hoat déng ctia mach dién

Mach nhan doi dién dp duoc ding trong nhimg trudng hop dac bigt, vi
du khi yéu ciu dién dp ra cao ma dong tiéu thy lai nhd (cd pA).

Néu dilng moét tdng (hinh 1.5a) thi dién dp mot chiéu & diu ra gap doi
tri s6 dinh cla dién dp xoay chiéu & ddu vao, vt C, vd C, duge nap dén gid
tri dinh cta dién dp vao qua D, va D, trong hai nira chu ky (-) va (+).

10



Trén hinh 1.5b trong nita chu ky (=) cta dién dp U,, C, duoc nap dén
gid i dinh U, thong qua D,. Trong ntra chu ky ti€p theo C, duoc nap
thong qua C, vaD, véigidui U, =U. +U, =2U,.

Khi ¢6 n tang nhu vay thi dién dp ra1ai 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 by su khédc va gidng nhau gita mach chinh luu toan
ky va mach chinh liru toan ky hinh cau.

3. Trong trudng hop nao thi sit dung mach chinh lwu nhan doi va nhan
n tan gid tri dién dp vao? 8o lugng didt ¢6 trong mach chinh ltu nhan n lan
la bao nhic¢u?

4. Bi¢t dién dp mot chiéu ra sau b chinh luu 1a U, = 20V,

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

a) Bo chinh luu ntra chu ky.

b) Bo chinh luu hai nia 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 bo chinh luu li chuycn doi dien dp xoay chic¢u thanh
di¢n dp mot chidu. Pau ra cha bo chinb luu ta thu duoce di¢n dp mot chiéu,
Tuv nhien di¢n dp ndy chua duoc n dinh nhu mong muadn. Vi vay ta phai
cho qua bo foc de duge dién dp mot chiéu 6n dinh hon.

2.1.2. Do yon soéng dién ap dau ra cia mach loc

Tin hicu ra sau khi loc duge bicu dién nhu hinh vé gom thanh phan mot
chi¢u va thanh phan thay doi (d6 gon song) thanh phan nay ¢é gid tri nho,

D¢ dinh gid dicn dp dau ra cua bo loc ta sir dung von mét mot chicu
(DC voluncter) vi von mét xoay chicu (AC voltmeter). DC voltmeter cho ta
id tri trung binh hoac gid tri cua di¢n dp mot chiéu Uy, AC voltmceter cho ta
etid tri thinh phan thay doi U, ta Xii¢ dinh duge do gon séng nlr sau:

T
. LJ [RR11HEN I
r=——100%

L]dc

Viodie 2.1 S dung von mét mot cficu v von mét xoay chidu do tin
hicu ra cua mot mach foc ta doc duge tr von mét mot chidu 1a 25V va von
mét xoayv chiéu 1a [5V. Do pon sdng o dau riv cila bo loe khi do <& la:

U, 5V
r= om0, = 19V 000, 64
U, 25V

- 1¢ & on dinh dién ap.

Sir on dinh dién Jdp: Mot nhin (6 quan trong khdc tropg bo naudn cung
ciip do 1 Iuong chénh kech dien dp mot chicu gitra dau ra cuia bo ngudn va
yeu ciau thye (¢ caa mach dién. Pién dp cung cip & diu ra cua bo ngudn khi
chua ¢ tai s€ bi giam di khi ¢6 tii. Lugng chénh lech dién &p trong trudng
hop khong tai U, vit ¢6 (ai U, duge xdc dinh boi hé s6 6n dinh dien ap AU,

U, -U,
AU, = =25 100%



Vidu 2.2: Nguon dién dap mot chiéu cung cap 60V Khi ddu ra khong ¢é
tai. Khi noi véi tai. dién dp thue t¢ trén dé 1a 56V.

Tinh gia tri on dinh dién ap.

Bai giar:

60 - 56

U, -U
AUy = “—U—i 100% = 100% = 7.1%

o
Néu gia tei cua dicn dp ¢d (a1 bang vid tr1 cua dién dp khi khong ¢6 tai
thi su on dinh di¢n dp 14 0%. day cling chinh 1a diéu mong mudn dat dugce.
Hé 56" gon song ciia cde bo chonl hau:
bién dp sau khi da dugc chinh luu bao gém thanh phan mot chicu va
thanh phan hai (gon séng).
+ Da&i v6i tin higu chinh tuu nia chu ky. dién d4p mot chi¢u dau ra la:
U, =0.318U,
Gid tri coa dién dp gon song La:
U,.=0,3850,

Do pon song r cua mach chinh [uu nita chu ky duge tinh:

U ,385U
r= rirs) 100%:0 2 100% = 121%:
U, 0.318U
+ P31 véi mach chinh luu hai nira chu ky, dién dp mot chiéu dau ra li:

U, =0.636U
G4 tri cua dién ap ggn song la:
) U, moy= 0,308U
Do gon séng r cda tin hicu chinh luu hai nira chu ky duge (inh:
- 308U \
e = —nm 100, = 23980 00— age,

Jao 0.636U

m
Tém lai: Dicn dp chinh lru todan ky ¢6 dd gon song nho hon tin hi¢u
chinh luu ban ky.

2.2. MACH LOC DUNG TU DIEN

2.2.1. S d6 mach dién va tac dung cua linh kién

Mach loc thong dung nhit hién nay la mach loc tu dién, bao gém mot
tu dién mic v6i diu ra cia bd chinh luu v mac song song véi tai mot chidu
(hinh 2.1).



AC (:E?zh E -J— i
Iuu E T i
] o i

Hinh 2.1. So d& khai bé loc ding fu dién
Hinh 2.2a chi ra dang di¢n dp cua bo chinh luu ca hai nila chu ky trudce
khi loc.
Hinh 2.2b la dang di¢n dp ra cha bo chinh luwu sau khi di duge noi véi
tu dién. Ta thay rang (dang song) dang di¢én dp sau khi di loc 1a dién dp
mot chié¢u nhung van con nhap nhé (con thay doi).

2.2.2. Nguyén ly hoat déng ctia mach dién
Hinh 2.2a 12 bd chinh luu hai nda chu ky va dang séng dau ra cia
mach khi duge két néi véi tai (R,). Néu khong ¢6 tai, dau ra cia bo chinh

tuu duge noi vdi ta dién C, dang song dau ra ly wong sé 1a mot hing s6 va
cO gid tr1 bang bién do U, ctia bo chinh luu.

u
v
v
c L
1 t
a)
c L
I t'
b)
Hinh 2.2

a) Mach chinh luu khi chua c6 tu; b) Mach chinh Iuu khi cé tu.

Hinh 2.3b 12 giin d6 dang séng dau ra cua bo loc w dién, thii gian T,
14 khodng thoi gian tu dang nap dién va nap dén gia tri bang bi¢n d6 dién
dp dau ra bo chinh hou U . Thoi gian T, 1a khoang thai gian va di¢n dp bo
chinh luu giam tir U, va dong thoi tu phéng dién vio tai.

{4



T/2

Hinh 2.3. BO loc tu dién
a) Sd dé mach : b) Dang song dau ra
Nhu vay dang séng daw ra gom dién dp mot chiéu U, va hai U
chinh 12 su nap va phong cua tu dién.

r{rinn g

2.2.3. Tinh toan cac théng so cla mach dién

Dién dp gom séng U

)f))))\)

bién dp gon séong U dugc tinh theo cong thic:
l o de

U =
r{rm-) 4\/7 f C

Picén dap mor chiéu U, :

rirmsy

Ta ¢6 the tinh duoc gid tri dicn dp mot chicu & dau ra bo loc dung t dién:
U, =U,, —
- o4fC
Trong d6 U,: Bién do dicn dp sau bo chinh luu:
[,.: Dong dién tai tinh bang mA;
C: Dién dung tu loc tinh bang ul+;
{: Tan s6 tin hiéu vio tinh bang kHz.

Vidu 2.3 Tinh toiin dién dp gon séng, dién dp mot chiéu dau ra va do
gon séng cua bo chinh luu hai nira chu ky véi bo loc dung w C = 100uF
not vai tal uéu thu dong SOmA, tan s6 tin hicu vao la 60Hz.

Bai gidi:

I,
Taco dicn ap gon song: U, - =
£ ! 4f 3.4C
. N P 50
Thay s6 vio tacé: U, = - =1.2V.
14/3.60.10 *.100
Ta ¢6 dién dp mot chicu dau ra:
Udc:Uln_—Ii— 30_—-‘30—}——=27‘9V
4.1.C 4.60.10°°.100

t5



U
Do eon song: r=-—-"2100%

de

e . 1,2V .
I'hay so: r=——100% =4.3%
27.9V

2.3. MACH LOC RC

2.3.1. Sé do mach dién

D¢ gidzm nho do6 gon song & dau ra bo loc tu dién ta mac thém khau loc RC
(hinh 2.4a). Tin hidu dau ra cda khau loe dudge chi ra trén hinh 2.4b va 2.4c.

Uf (rms) Ulnrmﬁ)
Uy Y bt A
"t T
t t
b) c)
R

Hinh 2.4, Mach loc RC va dang séng dau ra

2.3.2. Tinh toan cac thong sé cla mach dién

Xét anh huong cba bd loc RC dai véi thanh phan DC. dién dp mot
chiéu trén tai duge tinh nhu sau:
R
Id( = : Udc
R+R,
R R

1,
p— o , R R
Uacq U dc : Ur(rms) C T l

a) b)

Hinh 2.5. 8o d3 tuong dudng cla mach loc RC

16



Vidu 2.4: Tinh dién d4p mot chiéu ra tai ¢6 dién trd R, = 1k Q. Khau
toc RC ¢6 thong s6 R = 120Q, C = 10uF. Pién dp U, qua b loc tu dién
U, = 60V.

. R 0
Ta c6: v, =Ry, - 10
R+R, 120+ 1000
Xét anh huong cba bo loc RC d6i véi thanh phan AC, do gon séng
ducc bién hién nhu so dé hinh 2.4c.
Khi d6 d6 gon séng duoc xdc dinh nhu sau:

X

~—,

r{rms) R r(rmy)

60 =53,6V

D61 véi mot bo chinh luu ca chu kv, ¢é gon séng & tan s6 120Hz, tro
khang cua tu dién duoce tinh theo cong thic:
L3
Xe= —
C

Vi don vi cla C1a uF, don vi clia X, 13 kQ.
Vi dy 2.5; Tinh todn cdc thanh phan mot chiéu va xoay chiéu cha tin
" hiéu ra tai R, cGa mach sau:
U, = 150V
U,(,mss 15V U‘;c u,

r{rms)
R
AN~

e}
R

TIN HIEU
VAO

DAY pU j\ 15uF
*—

10uF SkQ

Hinh 2.6. Mach loc RC
Bai gidi:
Tinh toan thanh phan DC:
: R, 5k
de = Udc = o~ 2~
R +R, 50002+ 5k
Tinh todn thanh phian AC:

3 1,3
X =b =i’—:o,13kQ=13OQ
¢ 10

150V =136,4V



Trgy khang bo loc la thanh phan xoay chicu AC di¢n dp dau ra:
X, 130

Uliil’il\\l z—E"ljr(rms) T( 15 V ‘;’()V
D

Do gon séng dau ra:

U 3.9V
F= =l 1000 =~ 100% = 2,86%
136.4V

N e
Ung dung cta mach loc RC:

Mach loc RC ¢6 kich thude gon, d¢ dang lap rdp, sua chita nén dugc sir
dung trong hau hét cde mach loc dién.

2.4. MACH LOC DUNG CUON DAY L

2.4.1. Tac dung cua mach dién

Mach loc st dung cudn cam con goi t mach chinh luu vai tai dién
cam. ¢6 tiac dung duy tri, on dinh dong di¢n ra. Khdc véi mach tii dicn
dung 12 di¢n dp ra 13 dai luong duge on dinh.

2.4.2. So dd mach dién

Mach loc diing cuon cam 1. ¢6 so d6 nhu hinh 2.7:

* L
[ Y YN I
> R,
L 4 T
Hinh 2.7

2.4.3. Tinh toan cac théng sé ciia mach dién

Cudn day L trén hinh 2.7 loc 1am biang phing dong di¢n ra cha mach
chinh luu, véi quan hé theo cong thiie sau:
U
2.(&)!_,.[

nmin

~
~

Trong dé:
L la dién cam cta cudn day:

U 12 dién dp ra mét chiéu;
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L. 12 dong dién ra mot chicu nhoé nhat;
o 12 tan so goe cha dao dong co bin.
BDi¢n dap va dong vao hi¢u dung duge tinh:

U, = L11LU

I, = LI
Dong diot hi¢u dung:

I, = —l'—_ =~ (.71

V2

bicn ap gon séng duoe tinh:

U = 0,6.U.

LU Ny

2.5. MACH LOC LC

2.5.1. Tac dung cta mach dién
Dé tang hicu suat cha bo loc va d¢ hicu suat ra it phu thude vio tai hon

nda vi dién tro thuan cua cuon cam rat nho, nén ngudi ta s dung bo loc 1LC.

2.5.2. So dé mach dién (hinh 2.8)

+ L
®—— v

+C }R[

S

Hinh 2.8

2.5.3. Tinh toan cac théng s6 cia mach dién

Mach loc LC (hinh 2.8) lam vi¢e nhu mdt bo chia dp phu thuoc vio tan
$0. Vi di¢n trg thuan cua cuon diy rat nho, tu C ¢é trd khdng rat lén véi
thanh phan 1 chicu nén xuit hi¢n ¢ diu ra.

Khi dau vao ¢é 4o gon séng. do X, dd 1dn, X dd nho, nén dién dp gon
séng bi suy hao gan hét trén cuon cam. hi¢u tng toc dat duge vér chat
luong cao.

He so loc k duoe tinh:
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I.(U)L— - l-‘J
k = U“‘ = wC = [m.L—i].mC
U., ! o
oC
k=w LC-1
Thong thudng gia tri cha k >> 1 nén ¢6 thé viét lai la:
k=ow LC-1

Mach loc LC cho phép dong dién ¢6 tri 6 1dn di qua.

2.5.4. Ung dung ctia mach loc LC
Mach loc LC ¢6 chit lugng cao nén duge sir dung trong cic truong hop
yéu cau chdt lugng cao, dong dién cung cap cho tai 1an.
2.6. MACH LOC CONG HUOGNG
2.6.1. So dd mach dién

Mach dién cdc bo loc cong hudng ¢6 so do nhu hinh 2.9.

[ aang
Ly
L
R,
T

b)
Hinh 2.9. Mach dién cac bo loc céng hudng

2.6.2. Tac dung cua mach dién

Hinh 2.9a biu thi b loc cong hudng dung mach cong hudng song
song Ly, Cy mic néi tiép véi tai R, nhd vay s& chian séng hai cé tan s6
bing tan s6 cong hudng cua nd.

Hinh 2.9b biéu thi bd loc cong hudng ding mach cong hudng néi tiép
L. Cc mic song song véi tai R, d 1dn s6 cong hudng ndi ti€p ctta mach
L,Cy trd khdng cbda mach rat nho, nén né ngan mach céc séng hai c6 tdn s6
biang hay gin bing tin s6 cong hudng.

'2.6.3. Ung dung clia mach loc céng hudng

Mach loc cong hudng c6 do tdn hao nhd, dugc tng dung trong nhimng
mach ¢4 dong tiéu thu nho, cong suat nho.

20



2.7. CAU HOI VA BAI TAP

1. Néu nhing vai tro cia bo loc trong bdé ngudn co ban. Néu cdc loal
mach loc ngudn théng dung.

2. V& mach ngudn goém: Bi€n 4p nguon (dién 4p cudn so cip la 220V
xoay chicu ludi dién, dién dp cudn thi cap 1 9V), mach chinh luu ciu toan
kv gom <4 diot, mach loc RC (R = 100Q : C, = C, = 200uF).

- Phan tich nguyén |y lam viée bd ngudn do.

- Tinh do gon s6ng cua mach.

3. Cho moét bo chinh luu hai nia chu ky ¢6 tu loc C = 100pF, dién dp dau
vao bd chinh ey ¢6 tan s6 f = 5011z, Khit nd1 véi moét dién tro tai R, = 2,5k
dién ap mot chiéu ra 1a U, = 12V. Tinh do gon song clia mach.

4. Cho mot bo chinh luvu ¢6 dung tu toc C = SO0uF, dong dién chay
qua tai 1a 200mA véi hé s6 gon song 1a 8%. Tinh dién dp dinh (U,) dua
vio bg chinh luu va dién dp trén tu, biét dién ap ddu vao la SOHz.

5. Hay tinh dién dp gon song tai dau ra cia bod loc RC (R = 10002;
C = 100uF).

Bi¢t tin hicu vao bo loc la S0V vai dién dp gon séng 2,5V (tin hi¢u nay
duge 1ay tir bo chinh luu hai nlra chu ky ¢6 ding tu loc).
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Bai 3

MACH XéN VA MACH GHIM AP

Ngoii nhi¢m vu chinh luu dig¢n dp. diot con duogc sir dung d¢ xén (cit)
mot phan dién ap trén, dudi mue dicn ip bang OV hoac xén ca hai phia, goi
1at 1d mach xén (clipper). Ngodi ra, con ¢6 Ki€u mach khac, mach sir dung
diot de ghim mot mike dién dp tin hi¢u dau vdo goi 12 mach ghim hay mach
han ch¢ (cat. xén) bién do — mach han bién (clamper).

3.1. MACH XEN (CLIPPER)
3.1.1. Khai niém

Mach st dung dé xén mot phdn tin hi¢u cho trude, ¢é nhi¢in vu thay
déi dang tin hicu khi qua mach. Mach thue hién cat tin hiéu vio qua n6, ké
tUr gid tri do cao da dugce xiac dinh trude.

Mach chinb hau nda séng 12 mot vi du don gian vé mach xén tin hicu.
3.1.2. Phan loai

a) Phan loai theo cdch mdc mach, 1a ¢é;

-Mach xén mic song song;

— Mach xén mic ndi tép.

by Phan loai theo tin hiéw dait ra, 1u ¢6:

- Mach x¢n wrén;

- Mach xén dudi.

Co the st dung didt hodc tranvito trong mach xén tin hi¢u. tuy nhicn
trong bai nay ta chi xét cdc mach xén su dung diot.

3.1.3. Mach xén mic néi tiép

Dang mach don gian nhu hinh 3.1,

D
+ > 1 +
U, R U,
Hinh 3.1

1]
I



Mach di¢n bao gom diét 1D mac néi 1iép vai dién trd R 6 mach ra.
bi¢n dap vao U dicn dprala U
Hinh 3.2 ld dang séng thong dung d diu vao va cdc dang dicn dp ddp

ttng cua mach xén (ai dau ra, khi coi diot D [a ly teong.

Dang séng Pap ing
u.,(t) Ue(t)

Un Un t
T

o
o

U

”%I/\ Javy

Hinh 3.2

Ta thdy. tin hi¢u ra s& 1a mot phan cia tin hiéu vao.

3.1.4. Mach xén song song

So d6é mach xén song song nhu hinh 3.3:

Hinh 3.3

Mach di¢n bao gom diot D mic song song véi mach ra va di¢n tr& han
che R.

Mach dién thuc hi¢n cat mdt phin dién dp duong, vi vay & diu ra ta
nhan duge phan am coa tin hiéu vio, mach con goi 1A mach xén trén. Hinh
3.4 1a nhitng ddp Ung cua mach xén song song vdi cidc dang séng thong
dung & dau vao (didt D duoc coi la 1y wang).
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AN |
“Un | NN ~Un

U, (t) Ui(t)
Um A T
of | t 0 S
Sua ] L L
U,(t) U (1)
0 N\ L 0 .
= Un ir ______ V \ = Uy l \/ . \
U,(t) UKt)
N

Hinh 3.4
Néu ta ddo chiéu diot nhu hinh 3.3, thi khi d6 mach s cit di phan am

cha tin hiéu vao, tai dau ra 1a mét phan tin hiéu vao lay theo chiéu duong
nhu hinh 3.5.

A
Up
+
v, © D u 9
Y R ' ~0.7V

Hinh 3.5
Trong trudong hop nay dién ap ra dugce tinh:
R,
R+R,
Vi du 3.1: Xac dinh dién dp ra va v€ dang tin hiéu ra cua mach xén
hinh 3.6 cho dang tin hiéu vio nhu hinh 3.6.

U, = (

U,

Bai giai:
piat sé ma khi dién dp vao > + 0,7V. Mach cat dién ap theo chiéu am,
Vi vay dién ap ra dugc tinh:
R,

U =(—)U,
| (R+R1) )
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10°

U =————=.10V =905V
10- +10
R A

AN

10V 1000
0 Ry
10V 1kQ)

Hinh 3.6

Dién ap ra ¢6 dang nhu hinh 3.7b v6i dién dp dinh 1a 9,09V, véi dién
ap vao hinh 3.7a va dién dp dinh 10V.

10V 9,08V
WANAN
-10V

a) b)
Hinh 3.7

3.1.5. Mach xén diéu chinh dugc mic ra

Khi mac thém dién the mot chi¢u U ndi Giép vai diot, dang song ddu ra
s€ tuy thudc vao cuc tinh cha ngudn dicn mot chiéu va diot. Mach dién nhu
hinh 3.8.

R A
AW
UVO +_ UBER[ Q- v ——p—
Hinh 3.8

Dién dp tai diem A khi > + 0.7V so v8i K ctia dist thi dist bt diu
dan: tai thoi diém d6 dién dp tai A bi cit vai gid tri > + 0.7V di¢n dp vido.

Néu ta mac ndi tiép dist véi mot ngudn cé thé dicu chinh duoc (biang
ciach mac nguon véi mot dién trd bicn doi). thi ta ¢é the thay déi mice dién
dp cat ¢ dau ra theo yéu cau nhu hinh 3.9,

Khi ta doi lai cuc tinh cla nguon E mic néi UEp véi diot D: trong
truong hop niy, mac dién dp ra nam duéi mic dién 4p md cua diot nhae
hinh 3.9.
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R, A
U, Co the

AAA
»~~  thay déi
mi(ie cat
T
Hinh 3.9

U<-U,+07V
Tir hinh 3.10, thay déi cuc tinh cia diot D (dao chiéu diol); khi d6 dién
ap ra (U) s€ ¢6 dang 1a dién dp tin hi¢w vio bi cdt phan dudi cua tin hi¢u
v, day chinh la truoug hop mach xén dudi dé cap dén trong phan trén

(hinh 3.11).

R A
AAA A
)
oL
U0 ~ - 0 -
Lt =, R2-u RS
Lo b T:—JLB A
T L
Hinh 3.10
R, A
AAA
VAN * AN
0 = Uy RS Uy =07V
T
L
Hinh 3.11

biém di¢n dp cat duge xde dinh boi pid tri dién dp Uy, va gid tri dien
ap mo coa diot:
U, < (U, -07)V
3.1.6. Mach xén hai muc
Mach dién nhu hinh 3.12

W 4
O
10V U
D D,
1

U,o ~ + -
’ (D =N =W

- - +
10V 1 o

Hinh 3.12



Bao gom hai diot D, va D, mic song song va nguge chi¢u nhau, véi
moi nhinh song song mic noi LEp vai mot nguon Uy, dién dp mot chidu
vai mide dién ap cho wrude E, noi tép vai D, va E, ndi tiép véi diot D,.

Bicn dp ra s€ bi xén theo hai chicu: phia trén va phia duéi.

Vidi 3.2: Cho mach x¢én hai phia nhu hinh 3,12, véi dang dién dp vao
cho trude. hay vé dang dién dp ra.

Bai giai: Khi dién dp tai diem A dat gid i
+7.7V. diot D, din dién va tién hanh cit dang tin +7.7V —
hicu vio tir mie dicn dp +7.7V. U, OJ_\

Vi nhdanh song song tha hai. diot D, khong \__/
dan dicn cho t6i Khi dat gid i - 7.7V, =77V P

Nhu vay, & mc di¢n ap duong lon hon + 7,7V
va muce dien dap am hon -7,7V thi dién dp vio bi
cat bo. tin hi¢a ra ¢6 dang nhu hinh 3.13,

Hinh 3.13

3.2. MACH GHIM

Nguyén tic lam vice clta cac mach ghim dién dp 1a dua them thanh phan
mot chidu cing véi dién dp xoay chiéu ddu vao. Thuc hi¢n bing cich mic néi
1ép ngudn mot chicu hoic tu dién vai nguon xoay chidu dau vio clis mach.

Much dién co ban nhur hinh 3.14a va 3.14b:

-
ﬂ) I +
< U, -0.7V
u, R

u,—-o07v
N /\ A

Jl Y

Hinh 3.14

Mach ¢6 thé ghim & mot mide dicn dp xdc dinh ndo d6 bang hoic khic khong.
3.2.1. Mach ghim trén mdc khong
Kht truyén dién dp tin hicu tir mot ting ndy sang moét ting khic qua tu

ndi 1ang, (u s gi lai thanh phin mot chidu cha tin hiéu, nghia 14 rrong ch&
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do xac lap. tu dién duge nap dicn dén mdce lam cho dién dp trén tu dién
ding bang thinh phin mot chic¢u cua dién dp tin hiéu vao.

Néu dien dp dau vao la dai
ing. tic la cd thinh phin mot
chicu bang kKhong, thi sau mot
chu ky tin hi¢u vao, di¢n dp trén
w cing bing khong. Didu ndy
chi ddng khi mach nap va phong
¢o cung hang s6 thoi gian, Thuc

u,

¢, thi hang s0 thoi gian cua i P
mach nap va phong 1 khic nhan. A g
Khi d6. tu phan cdch ¢ duoe nap L
dién dén mot dién dp Khong doi u, b ! | '
nao dé. ngay ca khi dién dp tin ' N \I
hicu vao la doi xdng clng xuat 9 o t
hicn mdt muc dién ap con goi 1 Um Yo '
thicn dp phu hay thién dp dong. | .‘ /
Muic dicn dp ndyv s& 1am thay doi Uen & L B .
ngudng vii mifc cua mach ghim. T T
XEt dang tin hicu xung hep U I. .
& daw vao nlur hinh 3.15. P I Lt
AT
d) - N ~
Ur Un,
Hinh 3.15

Trong kKhoang thoi gian xung t, tu C, s¢ duge nap di¢n véi hang so thoi

glan T,

oap®

t T

Va trong khoang thai gian phong, hing s6 thoi gian phéng t

T

Rl)lh’R
I\.I[\: C 'l{ll : [{ll =T
Ry, 4R

phone. = G Rt trong do: R

phony =

Dot

R

Dugc

Pl



Nhu vay, d¢ mach ghim hinh 3.15 ¢6 két qua theo yéu cau can chon
diot va tinh todn mach thod man diéu kic¢n:
tl\.(p< lk
tp]lﬁn; >> I - tx
Phdi chon diot c6 Ry, rat nho va R
Dic¢n trd mach phan cach R 1on.
Tat ca cdc quan hé néi trén duge xét trong dicu kién da bo qua noi urd
cla nguon tin hicu dau vao.

vat 1on.

[BIIPSTS

3.2.2. Mach ghim dudi muec khong

Mach ghim duét mic khong ¢é dang tuong tu nhu so dé hinh 3.15 d¢n
nhu hinh 3.16, nhung phai déi chiéu diot D. khi d6 ta c6:

R, = Mz .
RI)lh + Rp
. Rl)m'R )
Vi R[,,,,\,,,_. = — Ry
Ry +R,
a)

T
tx
Uy - .
Um
0! I \ | 1 t’
VR = G =
of ] = “
by | | P b
Up| ! Lo Lo
N : \
UD-":O t
Hinh 3.16
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Tuong wu nhu truomg hop trén. viée chon cdce tham s¢ cua mach ciing
phat tién himh wong ty nhu truimg hop mach ghim trén mic khong d¢
mach thoa man dicu kicn:

T, S>> 1

I‘.Il\
T||l|u:|; << (‘1\ - t\)

Ta nhian duge gian do dicn dp nhy hinh 3.16¢.

3.2.3. Mach ghim co6 muirc ghim khac khong

Mudn ghim § mot mie dién ap (mie ) nao dé, ta phai mic néi 1éEp
vdi dién (/6 R, mot npuon dién dp nhu hinh 3.17a va 3.17b.

—T
U U Db
c Y =
P
—J———2
Un
alu, R Dy, of | | | v
: '. b
J ! 1 [
- S Ele & U ‘. }
Cp 0 E t
) |u, o - !
Uy R
z o : Ll E
Hinh 3.47

B¢ trdnh anh hudng dén chat lugng mach ghim, can lwu y: Nguon phu
E phai ¢6 diéa tré thudn nho so v6i dién trd thuin cta diér.

Ta ¢6 mice dien dp ra nhu hinh 3.17¢.

3.2.4. Ung dung ctia mach ghim

Cic mach ghim duoc st dung nhiéu trong mach khoi phuc thanh phan
dién ap maot chicu cua tin hi¢u (DC restore), trong ky thuat thong tin va vo
tuyen truvén hinh. mach dung dé 6n dinh nén hoac dinh cia tin hiéu & mot
mitc xdc dinh nio d6, bang hoic khic khong (hinh 3.18).
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Mic trang
— «— dé dudc
khoi phuc

Mitc den ~ Xung
déng bd dong

— == Mirc den da
khor phuc

Khes phuc ]
dien ap . ot
mat chieu

Dé réng xung

MU trang

Hinh 3.18

3.3. CAU HOI VA BAI TAP

(. Pinh nghia mach xén va mach ghim s dung diot. Phan biét su
gtong v Khiace nhau cting nhu Hoh vye s dung cha hai loai mach trién.

2. V& va phan tich mach xén trén. mach xén dudi vi mach xén hai
phia. Ncu ing dung cua mach xén trong k¥ thuat dién 1.

3. VE va phan tich mach ghim teén mic khong, dudi nuie khong. Néu
tng dung cua mach ghim trong kv thuat dicn .

4. Cho 6 do mach xén va dang dicn dp vio nhu hinh 3.19.

o BYYIN o
10V 1k
Uv 0- e Ur
-10V
o —0
Hinh 3.19

Hay: Xdc dinh gid tri va v& dang dicn dp ra.

5. V& dang dién 4p ra cta hinh 3.20

AN )
100Q
15Vrms (~u N Ur
—_ 5V
- — 0
Hinh 3.20

6. V& so do mach xén trén, phan tich mach va xac dinh dang dién dp ra
néu cho dién dp vao dang hinh sin, bién do di¢n dp dinh — dinh 1a 50V,
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Bai 4

MACH VI PHAN VA TiCH PHAN

4.1. MACH VI PHAN

Mach vi phian duge dinh nghia 12 mach ma dién dp ddu ra U (1) ty 1¢
vai dao ham theo thot gian cia dién dp tin hiéu dau vao U, (1).

A d !
UV ' R dt " U

r

Hinh 4.1. Sd d& khai mach vi phan

t
Ta co: U.(=k. du, @)

(trong d6 k 1a hé s ty 1¢)

Pé thuc hien mach vi phan, khi sir dung cac phan tir thu dong, ta cé hai
loat mach vi phin:

— Mach vi phan RC;

~ Mach vi phan LC.

4.1.1. Mach vi phan RC

«) Much dién varde dung cua linh kién

Mach hinh 4.2 (a2 m6t khau vi phan RC thuc hién loc cao tan ¢d tinh
chat cho qua cdc tan s8 cao (f> ) tr mot gidi han bai tan s6 cat (f,); va
chan lat cic tan s6 (hidp (f< £, ) d6i voi cdce tin hiéu diu vio la tuong tu.

T——f

U, R U

A
Hinh 4.2

b) 8o do dang séng rin hiéu

bai vai tin hicu dau vao la dang xung vuéng, ¢6 bién do6 U, = 10V nhu
hinh 4.3a va 4.3b.
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) Phan tich qud rrinh lam viéece

* Tal thoi diém t, tu khong dugc U
nap, trd khing cua tu bang 0 — toan v

bo dién dp vao dat téi dién dp ra.

* K t > ;0 tu duge nap, tré kKhing
cua tu tang thco mic nap, lam cho phan
16n dién dp vao dat wén e C.

Do dé: U =U +U,

U, giam dan... khi X 5« & toan
bd U, sutwrén X nén U, =0.

Toc do giam cua U, phu thuae vao
tri 8O cva tu C:

voi T = RC 1 hing s6 thdi giun .
cua mach. i
* Tai thai diém t,: dién dp vao U, :

trg vé OV. '
Khi d6 U, =~ U, tu C déng vai rd §
nhu mot nguon dién dp véi cuc duong ©) ;
{

‘

1

i

6 0V: cuc am ¢6 mirc — U, =~ 10V. -10 '
* Khi t > t,: sau khi U, dat mirc — 10V U : '
bat dau qua trinh phéng dién cua tu C, v I >> i i
dién dp ra tang dan tir — 10V + 0V. 10? |\i i\1 t
Qua trinh nap va phéng cua tu C I - :
dién ra rdt nhanh khi © = RC du nho. S A B

Tan s0 gid han cua khau vi phan Hinh 4.3
RC cang cao khi t = RC cang nho.
Tan s0 cat cia mach dugc tinh:
1
omr 27RC

d) Biéu rinic todan hoco quan hé gifta tin hién vao va tin hiéu ra

cal

Vi phan 1a mét phép todn tic dong lén ham s6 thé hién 16¢ do bién thién
cua mot dai luong theo thai gian (hay téng quét theo mot bién sé6 nao dé).

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

Mach vi phan R1. dugc minh hoa nhu hinh 4.4.

1T MACH (N



Hinh 4.4

b) Phdn tich mach

Tuong tu nhu mach vi phan RC da phan tich & trén, mudn ting do
chinh xdc cta mach vi phan thi phai giam hang so thdi gian coa mach vi
phan. dicu nay ¢6 the thyc hién nho mach vi phan RL.

V& T= L

. R

Tuy nhién, mach vi phan RL lai lam gidm bién d6 dién dp ra. Muén
tang bién do dién dp ra ma van dam bao phép vi phan chinh xdc, ngudi ta
sir dung cac bo khuéch dai thuat toan vi phan.

4.1.3. Mach vi phan véi bd khuéch dai thuat toan

Pé nang cao hiéu qua ciia mach \ R
vi phan, hién nay ngudi ta thudng c i A
dl}lf\g -mach “\/1 pha‘n du?c SllI dung , o—| ;_. y
vdi bd khuéch dai thuat toin nhu ‘ '
hinh 4.5.
Bidu thic quan hé gidra tin hi¢u
vao va tin hiéu ra duoc tinh: Hinh 4.5. Mach vi phan
dU
U =-R(C.—
dt

So d6 dang s6ng tin hiéu nhu hinh 4.6.

U,
+2V
t(s) Qua magh vi phan

K t(s)
» 0 -

V6i dang tin hiéu vao clia mach vi phan 1a xung vuéng thi tin hiéu ra
¢6 dang xung nhon.

VI35 1 15 2
Hinh 4.6
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Viidie 4.1 Thict k& mach khuéch dai thuat todn thue hién chide nang sau:

]
0 - AU

de
Biet: U, =2V.sin 1000t; R =2kQ ; C=047uF
Hay: —Tinh U; R

V¢ dang dién ap ra. c VUV c
+
Bai grdi: Chige ning trén 1a mach vi phan, o—t—
s0 d6 hinh 4.7. Uy —

-~ Tinh dién dp ra ] .E

J

U= x2L0

dt
Véi k=1=RC Hinh 4.7

dU (1

U, =-RC. (0 2v
dt 1,88
Thay 56, ta tinh dugc: '
d(2V.sin 1000
U =-2.10.047. 10" —(—‘:1’1—‘—)
1t t
=- 2.0,47. 10 . 2.1000. cos 1000t
= — 1.88.cos1000t .

VE dang dién dp ra dugc biéu thi nhu Hinh 4.8

hinh 4.8.

4.1.4. Ung dung mach vi phan

Mach vi phan duge sir dung nhiéu trong k§ thuat mach, véi muc dich:

— Thu hep dé réng xung va tao ra nhitng xung nhon dé kich thich va
déng bo cac thiéi bi khdc.

— Thuc hién thuat todn vi phan véi nhitng ham s6 phic tap trong may
tinh va cic thiét bi do ludmg, cdc hé thong theo dai va tu dong dicu chinh.

4.2. MACH TiCH PHAN

Mach tich phan dugc dinh nghia 13 mach ma tri s6 dién trén ddu ra £(t)
ty 1¢ véi tich phan theo thoi gian ctla tri s6 dién dau vao f (1),

O | ——— —0¢
t Mach U
U, tich phan t r
—

Hinh 4.9. Sg db khai mach tich phan
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£.(0) =k [, (t)dt

Véi k lahé s6ty l¢:

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

4.2.1. Mach tich phan RC

a)Mach dién va tdace dung linh kién

Khi tdc dong 181 mach tich phan
don gian RC nhu hinh 4.10. Mot dién
dp hinh sin vdi tan s6 khidc nhau,
mach thé hién tinh chat clta mét mat
tloc tan thiap, nghia 14 mach cho qua
nhing tan s6 thip tu dau vao dén dau
ra va khong cho qua nhing tin s6 cao,
tan s6 gid1 han trén cta mach phu
thuéc vao hang s thoi gian 1 = RC
cua mach duge goi 1a tan s6 cat:

1 1

¢ 2nt 27RC

b) Khi tac dong vao mach mot

xung hinh chit nhat

Do dién dp vuong gdéc duoc tao
ra tr vo s6 cdc dién ap hinh sin ¢6
tin $6 khiac nhau nén & nhitng tdn s&
khiac nhau, bién d6 cing s€ khic
nhau, véi tan sé cang cao thi bién dé
cang nhd. Nghia 13, chi phdn tan thip
cua xung hinh chir nhat dugc truyén
dat t6t & ddu ra, vi vay tai dau ra,
dang tin hiéu vao di bj thay déi, tuy
theo gia tri RC dugc chon, dién dp ra
sé ¢6 cac dang khiac nhau duoc thé
hi¢én trén hinh 4.11.
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U, =Cc (U
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Hinh 4.10. Mach tich phan RC
Uk

U,

,

!
Uz !
4

b}

13
]
UQM:I
]
I

c)

Hinh 4.11. P5 thj dang séng ra mach
tich phan véi cac gia tri T khac nhau



Nhan xét: T cang 1dn thi dang tin hiéu ra bién dang cang nhiéu.

¢) Biéu thite todn hoe guan hé giita tin hiéu vao va 1in hién ra

Khi thuc hién phép tich phan theo thdi gian mét ham s6 nao dé, chang
han ham mot chiéu, két qué cho ta mot ham bac nhat theo thoi gian. Thuc
nghi¢m chimg minh dugc, néu dau vao cho ham béac nhat thi ¢ 16i ra ta c6
ham bac hai theo thei gian.

4.2.2. Mach tich phan RL L

Mach dién nhu hinh 4.12.

Tinh chat tich phan coa mach R
twong W nhu mach tich phan RC,
nhung hé $8 ty I¢ k thay déi. phu thudc
vao gid tri khau tich phan LR. Hinh 4.12

U = %;[U\.dt

4.2.3. Mach tich phan vdi boé khuéch dai thuat toan

So do mach dién nhu hinh 4.13.

c
Vd&i mach tich phan mac véi bo ‘ |
khudch dai thuat toin diau vao dao. R N
phan ur héi ticp 1a tu dién trong mach Uy o—rn—s L__OU

tich phan.

RC, 4 Hinh 4.13
Ddu trir the hién tin hiéu ddu ra dao pha so véi tin hiéu ddu vao.
N¢u dura tin hicu dau vao Ii xung hinh vuoéng, thi dang xung ra 1a hinh
tam giac nhu hinh 4.14,

Uy
t(s)  Qua mach vt phan OI Ys)
05115 2 ' :
Podoc=1
Hinh 4.14
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Vi die+4.2: Cho mach dién nhu hinh 4.15.
Bict: U, = 10sint00t : C= 1ul* 1 R = 100kQ.
a) Cho biét chiic nang cua mach.

by Vit bicu thic U,

Bai gidi

4) Day la mach tich phan thuce hién
chdc nang dién ap ra 1y 1¢ vadi tich phan
dién dp vao. Hinh 4.15

b) D¢ thiét 1ap bicu thace dicn ap ra. viét phuong trinh tai nit N.

Coi khucch dai thudt (oan 1y tudng nén I, = 0

Ta co: I+, =0
U dU
Ip= — 11 = C——
Rt d
U iU
s CA‘_L_, =0
R, dt
. 1]
Suy ra: U =-—1|U.dt
RC

Thay s0 vao ta duge:

{
100.10%.10
U, = I(V). cos 1001.

U =

Il()sin 100t dt
{

4.2.4. Ung dung mach tich phan

Cdc mach tich phan duge st dung rong rai trong k¥ thuat dién t dé tao
dizp dp va dong dién bicn ddi duong thang trong cdc bo phin chi bdo diing
Ong tia dién W cha ky thuat rada. do ludng va vo tuyén truyén hinh. Mach
tich phan con dugc su dung dé chon xung theo dé rong trong ky thuat
thong tin vi diéu khién. diéu chinh déng bo cdc 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. N¢u cac dang mach tich phan va vi phin.
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3. Ching minh cong thitc
dU (1
U =k 450
dt
khi st dung mach vi phan v§i khuéch dai thuat todn dau vao ddo.
4. Ching minh céng thirc

khi str dung mach tich phan véi khuéch dat thuat todn dau vao dao.
5. N¢u ung dung cua mach vi phan va tich phan trong ky thuat mach
aic¢n (.
Bai tap 1.
Cho mach dién nhu hinh 4.16.
Biét: tai thoi dicmt=0; U, =0V
R, =R,=R =100kQ ;

C = 1uF.

a) Xac dinh biéu thiae U, = {(U,, + U,)

b) Tinh U, néu biét: U,, = (1 + 10sin1000)V: Hinh 4.16
U,=~-1V.

Bai tap 2.
Cho mach dién tich phan 16ng va tich phan hiéu nhu hinh 4.17 va 4.18.
- Hay xay dung cong thite tinh di¢n 4p ra (U), biét cic dif licu dau vio.

G_,W\,__.___ﬁ__* q—lcl—*

u,
U N U O——AAA -
O AA——+4 ’ >
a 0 +
R U, R |

Hinh 4.17. Mach tich phin téng Hinh 4.18. Mach tich phan hiéu



Bai s
VAN PE CHUNG
CUR MACH KHUECH PAI TN HIEU NHO

5.1. NHIEM VU CUA MACH DIEN TU

Cic mach dién (o ¢é nhiém vu gia cong tin hiéu theo nhimg thuat todn
khdc nhau. Ching dugce phin loat theo dang tin hi¢u duge xa ly.

Tin hi¢u ¢6 thé duge khuéch dai. didu ché. tich séng, chinh luu, nhé.
truyén dat, di¢u khién. bién dang, tinh todn (cong, trir, nhan, chia...). D& gia
cong tin hiéu ngudi ta thuong ding 2 loai mach co ban: mach tuong wr va $6.
Theo gtao trinh ndy ching ta chi di vao nghién cttu cac mach tuong .

baoi1 véi cac mach twong tr khuéch dai tn hiéu la chitc nang quan trong
nhat, ngudi ta thuong quan thm dén hai thong s6 chi yéu la bicn do va hé
s6 khuéeh dai cua tin hidu.

5.2. DINH NGHIA VE MACH KHUECH DAl

Mach khuéch dai Ja mot thiét bi dién tir duge dac trung bdi mot mang bon
cuc, khi ta dua mot cong sudt tin hicu d dau vao thi ta nhan duge van tin hicu
dé & diu ra vdi cong sudt 16n hon. So do khai cia bo khuech dai nhu hinh 5.1,

1, I,
Rq
Uv > Ur % Rl
3
Ur'.
Hinh 5.1

Trén so do:

R, la dien trd trong, U, la suat dién dong cda nguoén tin hicu:
R, 12 tai d¢ ticu thy nang tuong:

[, la dong dién vao:

U, la dién dp vao;

l)

.« Kucong sudt vao.
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Tuong e & dau ra;

I,. U, Py lan luot l dong dign, dién dp. cong suat ¢ diu ra.

Vi du vé mach khucch dai: $6i v6i h¢ théng am thanh, nguon tin hicu
vao 1 tin hicu dau ra micro, tin hi¢u tr dau tr mdy ght am. tin hic¢u sau
tach séng cua radio... Mach khuc¢ch dai 1a mady ting am, tai 1 loa d¢ bicn
doi tin hi¢u dién am tan thanh am thanh.

5.3. THAM SO CO BAN CUA MACH KHUECH DAl
5.3.1. Hé sb khuéch dai
a) HE so"kheoh dai dién dp (KD 1aay <o giita dién dp ra va dién dap vao:
K, =--t (5.1)
Ty 56 nay cho biét dién dp ra 16n gip bao nhi¢u lan dién dp vao. Trong

kv thuat vo tuycn, ngudi ta thudng ding don vi dexiBel d¢ do hé so khuéch
dai va duoc tinh nhu sau:

K. =201gK, (dB) (

o
[
S

K, 1a h¢ s khucch dai dicn dp tinh theo don vi dB.

Trong ky thuit truyén thong con dimg don vi Nepel vict tat 1a Np va
duoce dinh nghia nhu sau:

Ku —']"Ku(Np) (5.3)
b) Heé so" Muéch dai dong dien (K,) a1y 6 glita done dicn ra va
dong diénvao:

K, =L (5.4)

) ¢ 56 kel doi cong sudt (K3 a1y 80" gifta cong sudl ra va cong
Mid VAo

P <=
P :lT (3.3)

Néu ¢ong suat tinh theo don vi dexiBel thi:
K,=101g K, (5.6)
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5.3.2. Tra khang vao va ra clia mach khuéch dai

a) Trd khdang vao a1y so gifta didn dp vao va dong dién vao:

vo= (5.7)
b) Ured khang ra la 1y 56 gita dién ap ra va dong dién ru:
U
7, = I— (5.8)

5.3.3. Pic tuyén tan sé cua mach khuéch dai
Hinh 5.2 la dac tuyén tan s¢ cia mach khuéch dai,
1 K, (dB)

Ko

s Hinh 5.2 fs f(Hz)

Do 1a do thi bicu dién su phu thuoc coa hé s6 khuéch dai vao tan s6.
Trén dic tuyén, khoang tan s6 1 f, = f, 1a dai tdn $6 ma mach khuéch dai
¢6 kha nang lam viéc dugc. Tai nhiing tan s nay. hé s6 khuéch dat cia
mach giam di 3dB so véi hé s6 khuéch dai cyc dai.

Hién tuong h¢ s6 khuéch dai giam & tan s6 thap va tan so cao, goi d6
1a hién tugng méo tuyén tinh. Su méo tin hié¢u nay la do cdc phan tlr tuyén
tinh trong mach dién nhu cudn cam, w dién gay nén.

5.3.4. Méo phi tuyén trong bd khuéch dai

a) Méo diéu hod: Hién tuong méo tin hi¢u ndy duge biéu dién trén
hinh 5.3.

Hinh 5.3
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Khi ta dua tin hiéu ¢é dang hinh sin 0 dau vaeé:
U =U,sinot
Thi & dau ra ta nhan duge hinh sin bi bién dang. Phan tich hinh sin
bien dang dé ta thay no bing tong hinh sin ¢é tan s6 co ban ban diu va cdc
hinh sin khdc ¢6 tdn s6 19n gdp 2. 3... n lin so vai hinh sin co ban ban dau.
Cac hinh sin ndy ta goi la cac har phu.
U, = U, sinot + U,sin2ot + Ussin3ot +... + U, sinnot  (5.9)
D¢ dianh gid miic 46 méo cua tin hicu, ngudi ta ding h¢ s6 méo khong
dudng thiing va dugc dinh nghia nhu sau:

JUZ+US 4. +U,°
d= I U 100% (5.10)

Tir (5.10) ta thdy mach cé chit lugng cao thi hé <6 méo nho. Trong
thuc t€, cac hai bac hai va hai bac ba thuong gay anh huong lon. Ta con dinh
nghia hé s6 méo hai bac hai va ba:

d, =9—3.100% vid d1\=9—3*.100% (5.11)
- U U,

bh)Méo bien do

Uicn tuong dién ap ra va dién  {y )
dp vio bi¢n doi khong theo quy
luat dudng thing ta goi la méo ,
bién do. Suy (ir hinh 5.4, di¢n dp !
vao dé¢ cho mach khuéch dai :.
khong méo la khoang tir U,, dén '

U"z. Frong kt.loang dl{:ll- ap nay ur} Uy, Uy, U (mV)
hicu khong bi méo vi dién dp ra va
vao bién déi vdi nhau thco quy Hinh 5.4. Méo bién dé

luat dudng thing.

Hién tuong méo ndy 1a do cic phan nr phi tuyén nhu diét, tranzito
gay nén.
5.3.5. Tap am va nhiéu trong bé khuéch dai :

Khi ta khong dua tin hi¢u vao nhung van cé dién dp ra trén tai, thi dién
dp d6 i do nhicu bén ngoai tdc dong vao hoidc do tap am cua bin than may
gay nén. Bo khuéch dai ¢6 chat lugng cao tht mic tap 4m cang phai nhd.
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Trong cdc bd khudceh dai. nguoi ta dinh nghia hé s6 tap am S bing ty 6 tin
hicu trén tap am:

S=—= (5.12)

5.3.6. Hiéu suat cia mach khuéch dai

Hicu suat caa mach khuéch dai ky hi¢u la n, duge dinh nghia 1a ty s6
gifta cOng sudt ra trén tai vit cong suat ticu thu cua mach khuéch dai (P,):
I)
n-= -l;-'—.]()()’/,\ (5.13)

1y

5.4. HOI TIEP TRONG BO KHUECH DAl

5.4.1. Khai niém vé mach hai tiép

Hot ucp la dua mot pban tin hicu ra (di¢n dp ra, dong di¢n ra) cua mach
khucch dai quay ted vé dau vao.

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

Neudi ta phan ra hai loai hot ticp co ban 13 hoi uép duong va hoi 1iép
am. T'in hicu hot tigp am nguge pha véi tin hiéu vao va lam yéu tin hi¢u
viio. Nauae lai. hoi 1ié€p duong dong pha vdi tin hiéu vao va lam tang tin
hicu vito, thuong [am bo khuéeh dai mat on dinh nén rét it dung trong cac
mach khucch dai ma chi dong trong cdc mach tao dao dong.

Ngoai ra con phan bi¢t hdi ti¢p am mot chicu, xoay chidu. Hoi tiép dm
mot chi¢u d& on dinh chd do [am viee cua mach khuéch dai, hoi tiép am
xoav chiéu thutmg ding d¢ on dinh cdc tham s6 cia mach. Vi vay trong
cidc mach khuéeh dai ehi xét cic mach hoi ti€p am.

5.4.2. Phan loai mach hai tiép

Theo ciach mac ¢ dau vio va diu ra cia bo khucch dai, npuoi ta chia
lam 4 loat hoi ticp sau:

a) Horiép dién ap noi iép

Tin hi¢u hoi tiép dua vé& dau vio mic ndi 1iép vSi ngudn tin hiéu ban
diu va ty 1¢ véi dién dp diu ra vé rén hinh 5.54.
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Hinh 5.5. Cac loai mach hai tiép

b) Hoi tiép dién ap song song

Tin hicu hoi ti€p v¢ dau vao mac song song v6i ngudn dién dp ban dau
va ty 1¢ vai dién dp ra (hinh 5.5b).

) Hottép noi iép dong dién

Tin hicu hoi tiép vé dau vao mac noéi tiép vdi ngudn tin hiéu ban dau va
ty 1¢ vai dong dién ra (hinh 5.5¢).

d) 161 tiép song song dong dién

Tin hiéu hoéi tiép vé diu vao mac song song vdi nguodn tin hic¢u ban ddu
vi ty 1& véi dong dién ra (hinh 5.5d).

Trén cac so do dugc ky hiéu nhu sau:

U, U l1a dién dp vao va ra cla mach khuéch dai cé hoi tiép;

I.. 1, 1a dong vao va dong ra cua mach khuéch dai ¢é hoi iép;

I,. I,. U, U, la dong dién vao, dong dién ra. dién dp vio va ra cua
mach khuéch dai khong c6 hoi tiep.

L. L U, U, la dong vao, ra, dién dp vio, ra cua mach hoi tiép.
5.4.3. Anh hudng ctia héi tiép téi cac tinh chit cta mach khuéch dai

a) Anh hieong ciia hoi tiép 161 hé s¢ khuéch dai
Pé xét anh hudng nay ta xét hinh 5.5a. Ta ky hiéu:
K, 1a hé s& khuéch dai khi khong ¢6 hoi tiép.
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K, 1a h¢ s6 khuéch dai khi ¢6 hoi tiep:
B la hé $6 truyén dat cua mach hoi tiép:
Theo dinh nghia he s6 khuéch dai ta ¢6:

]
KU — I‘ rh
UVL
Ul
KU :b_\ (5.14)
Pau viao la ¢o:
u=u,+U, (5.15)
Hé $6 truyén dat cia mach héi ti€p duge dinh nghia nhu sau:
B= Eﬁ (5.16)
U\-h
U,=B.U, (5.17)
Thay biéu thitc (5.17) vao (5.15) ta ¢é: .
U, =U,+BU,=U,+BK,U, (5.18)
Thay (5.18) vao (5.14) ta ¢6:
U
rh K, (5.19)

v U, (0+K,B) 1+BK,

Tir (5.19) ta thay, khi c6 hoi ti€p am, hé s& khuéch dai cGa mach s€ bi
giam. Néu hé s6 khuéch dai K, 16n thi hé s6 khuéch dai cia mach ¢6 hoi tiép:
1
K, = 3
Khi trong mach ¢é hoi tié€p duong dién dp hoi ti€p va dién dp vao clung
pha nhau ta cé:

U
- a - K, (5.20)
v U,(0-K,B) 1-BK,

Nhu vay, trong mach cé héi tiép duong thi hé s6 khuéch dai cua mach
s€ tang.

b) Anh Iitong ciia hoi tiép 1oi vd khdng ra va vao cua mach khuéch dai
Xét so d6 hinh 5.5a va theo cong thic (5.19) ta cé: Trd khdng vao cua
mach khi ¢6 héi tiép: :
R = Uv — ka(] +B‘Ku)
M| [

v v
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mik; IL=1,

nén: R. =R (1+BK) (5.2

Tir (5.21) ta thay, khi ¢é héi tiép am ndi ti€p thi trd Khing vao cua
mach ¢ tang (1 + B.K,) 14n. Bang cdch ching minh tyong tu ta rit ra dugc
k¢t luan sau:

- Héi tiép am di¢n dp ndi tiép nhu hinh 5.5a tro khdng ra giam, trd
khdng vao tang.

- 161 tép am dién ap song song nh hinh 5.5b trd kKhdng ra va vao déu giam.

- Hoi tiép am song song dong dién nhu hinh 5.5d 1am giam trd khang
vao va ting tr¢ khdng ra.

) Anh Inténg héi 1iép 150 dde tvéin tin so

Anh huéng ciia hoi ticp duge bicu dién trén hinh 5.6.

Nhu chitng minh ¢ phan trén hoi ti€p am lam giam hé s6 khuéch dai
cha mach nhung dai tan s6 duge ma rong, hoi ti€p duong tuy lam tiang hé
6 khuéch dai clia mach nhung lai lam gidam dai 1an s6 lam vige.

Ak,

Hinh 5.6. Anh hudng h3i ti€p tai dic tuyén tin s&
Trén so do ta ky hiéu:
K, la hé $6 khuéch dai cia mach khong ¢6 hai tiép;
K,” 14 he s6 khuéch dai khi c6 héi ticp duong;
K, 12 hé s6 khuéch dai ciia mach khi ¢ hol tiép am.
d) Anh luong héi 1iép dén hé s6 méo khong dwong thing
Néu goi d’ Ia hé 56 méo khong dudng thang khi mach ¢6 héi tiép thi ta cé:
. d
T+ BK,

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

(5.22)
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¢) Anh licong clia hoi 1iép 161 do on dinh

Khi ¢6 hoitiép am, do on dinh ciia mach khuéch dai s€ tang 1én. Tinh
chat nay dac bi¢t quan trong trong diéu kién cic tham s6 & dau ra thay doi
theo nhiét do, khi d6 dién dp ciing bi thay déi dian dén dién dp vio ca mach
cting thay doi. su thay déi nay cé xu thé chong lai sur thay doi cic tham s
& dau ra.

Tom lai. dé nang cao chit luong cta mach khuéeh dai nhu tang do on
dinh, giam hé s6 méo, thay déi trd khang vio va ra cho phu hop, ngudi ta
thudng dung héi tiép am. Ngoii ra, cdn ding hoi tiép am dé lam mach dicu
chinh am fugng. am sac d¢ thay doi hé so khuéch dai tuy theo tan $8 trong
cac mach khuéch dai am tan...

Duéi day 1a mot vai vi du vé mach hoi tiép am hay dung trong thuc €.

Mach dién hinh 5.7 1a mach khuéch dai ¢é hdi ti¢p am ndi ti€p dong
dicn duge thuc hi¢n trén dién teé R, ta ¢é:

Uy=Us=R:;
Nhur vay dién dp hoi tiép phu thude vao dong dién ra, 11 dau vao 1a ¢é:
U,=U, =Upy + Uy (5.23)

Dicn dp vao khi chua ¢6 héi tiép Uy, mac noi tiép vdi dién dp hoi uép
trén R, nén day la héi ticp ndi tigp. Mat khic tir (5.23) 1a thay, khi U,; ting
thi dién ap vio khi chua ¢6 héi ti€p Uy, giam (vi U,, khong doi). Nhu vay
U, vit U, nguge pha nhau. H6i tiép am mot chiéu trén R, ¢6 tic dung lam
ting do on dinh cita mach vi: gid thict nhict do6 tang lam cho dong dién 1,
tang, dién dp trén R tang. Sy tang di¢n dp haoi tiép trén R, € c6 tdc dung
lam giam dién dp vao Uy, va lam cho I giam.

+Ec

Hinh 5.7. Mach khuéch dai c6 hdi ti€p am nai tiép dong dién

48



Tuy nhién, hoi 1iép am tren dién 1o
R, ¢6 tac dung lam giam h¢ <6 khuéch
dai cia mach. D¢ khiac phuc hién tugng
nay. ngusi ta mac thém w dién C;: song
song voit dien tra R

Hinh 5.8 Ia so dé mach khuéch dai
¢ hot tiep am dién dp song song. Mach
hoi 1iép duge thue hién qua dien tro Ry,
bién tré ol icp R, tay dién dp tir dau
ra cla mach khuéeh dai (cuc C) vé diu
vio (cuc B) d€ cung cap dién dp mo cho
tranzito, dong (hai lam tang su én dinh
cua mach.

Re

oO——— _L —0

Hinh 5.8. Mach khué&ch dai cé hai
ti€p am dién ap song song

Hinh 3.9 1a so do mach khucch dai ¢6 héi 1ié€p am dién dp ndi Liép, tin
hi¢u ra duge dua vé cuc emito cua T, thong qua mach héi tiép RC. Day la

mach hot 1iép xoay chiéu.

* —
R, Re, Ra Re,
C
— —=ur
&
R
Ra
~)U, R Re Ry Rez

Hinh 5,9, Mach khuéch dai cé hoi tiép am ndi ti€p dién ap

5.5. CAU HOI VA BAI TAP

1. N¢u vi tri. chic nang va tng dung cia mach khuéch dai tin hiéu nho

trong bo khucch dai.

2. Trinh bay cic tham s6 cg bian chia mach khuéch dai.

3. Phan tich nhimng danh hudng cia hoi tiép am 161 cic tinh chat coa

mach khuéch dai, v& ntach dién minh hoa.

4. Phan tich tdc dung linh Ki¢n va nguyén ly lam viée caa mach dién

hinh 3.10.

4T MACH DN
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L U Rg < 1,70k
-6V
L,
!}_. c_'m +
Cy10yF

o

o,

15k

A
i

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 tiac dung linh ki
khucch dai (khi khong ¢ tu Cp).

én va nguyvén ly lam vicée cta mach

b) Phan tich tdc dung cua tu C; trong mach khuéch dai.

c) Hay xac dinh:

K, vt mach khong ¢é tu Cp;

K, vdi mach khong ¢é tu C,, so sénh h¢ sé khuéch dai dong dién thay
doi. Cho bi¢t nguyén nhan sy thay doi d6.
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Bai 6
MACH KHUECH DAl TiN HIEU NHO
DUNG TRANZITO LWONG CUC

6.1. KHAI NIEM VE CAC CACH MAC TRANZITO LUGNG CUC

Trong thue t& nguoi ta dung ba cach mac cg ban cua tranzito. PO 1a
cdch mac E chung (EC). B chung (BC). C chung (CC). Khii ni¢i chung &
diy ¢6 nghia la: cue 6 vima tham gia & diau vao, vira tham gia & daw ra.
[Hinh 6.1 13 ba cich mic co ban do:

C o o C
t f
ra vao ra
r e ]
o : o
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 t6i cuc B va E. dién dp ra
duge 1ay ¢ C va E nhu vay E [a cue chung & dau vao va dau ra cua mach
khucceh dai.

6.2. DUONG TAI VA BIEM CONG TAC TiNH

Duong it tinh duge v trén diic uyén tinh coa tranzito (hinh 6.2) d¢
nghi¢n ciu dong dién va di¢n dp khi mic trong mach cu the ¢6 tai. Di¢m
lam viéc tinh 13 diém nim trén dudng tai tinh, né xdc dinh di¢n dp va dong
dien khi khong ¢6 tin hi¢u. BE hidu rd van dé niy ta xét mach khucceh dai
mac EC ahu hinh 6.3.

Phuong trinh quan h¢ dong dién ra va dién dp ra c6 dang:

Up =E¢—I¢ R (6.1)
N¢u dién ap phan cuc Uy, liim cho tranzito khod. khi ay:
I =0vd U =E.=20V. Nhu viy di¢m ¢6 toa do (I, = 0. U, =20 1a
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diém f\ trén dac tuyén ra. Gia thiét rang U, 1am tang cho tranzito md va
le = 0.5mA, Khi ay ta co:
Uy =20V- 10kQ. 05mA = 20-5=15V

Khi U, =0 thi 1. = 2.8mA.

Noi cde dié¢m trén ta s¢ duoc dudng tai tinh vai R = 10kQ. Qua nhimg
phan tich wén ta thay dudng i chinh [ do thi bién thién coa dong dién I,
theo dicn dp Ug; Gng vdi tai R, va di¢n dp nguon nhat dinh. Khi thiet k¢
mach. diém [am vicéce phdi nim trén duong tai.

ltmA) 4 g

lg = 40pA
2.0 A

1.4
1.2

1.0
08

0.6

0.4

0.2

A , L A \A 2

012 14 16 18 20 (v

UCE —_—

Hinh 6.2

+E¢
o]

| o

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



Nhu di néi (rén, diém lam viée xdc dinh dong dién 1. vi dién dp U,
" khi khong ¢6 tin hiéu vio. Kht ¢6 tin htéu vio, dong [, bién doi theo su
bicn doi cua bien do tin hicu din 16i dong I, bién dbi, k&t qua bién dp ra
tren tai bicn doi giong nhu quy ludt bidn doi coa dien dp vio. Véi so dd
nguveén 1y hinh 6.3, dudng 1ai tinh R = 10kQ. Gia thiét chon di¢m lam viéc
(nh Q nhu hinh 6.4, wng véi dicm nay [, =1mA, U, = 10V.

Khi I, ting tr 20 A dén 40 A, Trén hinh 6.4 ta thay 1. ¢6 eid tn
bang .93mA va Uy = 0.5V,

Co the thay rang. kht 1, = +20mA din t6i AU = - 9.5V, khi [ giam
w 20mA xuong 0 thi § giam chi con 0.03mA va Uy = 19,5V, tic la

kht 1, giam di mot luong Al = - 20mA 1am cho U tang lén mét lugng
AU, = 4935V, ‘
Ig = 40uA )
20K <mo—m--oooon t ——————
W 1.5 Alg

{l‘ 1 2 \Q ]Q = 20“A +10“A
1WOHF o e N e m e oo +
0.8

e . o Alg = 20LA
04 i Q'E A
0.05mA ! J: lg = OpA l
0 — = . x

(o]

[6)]

N

(8

|

l

|

1

I

[

|

3

/
—

) ©
il

l —

L O
>
o
b
w
H

12 . 15 20
\UE'=+9‘5V . UCE —_—
\

Hinh 6.4. Chon diém lam viéc tinh

Tom fai. néu chon dicm 1am vice Q thi d diu ra ta c6 the nhan duge su
bicn doi cue dai dien dp A Uy, =9.5V.

Ncu chon diém lam vice khae, vi du diém Q' tai day ta c6 I, = 0.525mA.,
U, = 1475V, tinh toan tuong tu niws trén ta thiv dé tin hicu ra khong méo
ta chi co the dat duge gia tri Uy, 01 da 1a 475V, Nhu vay. dé tin hicu ra
I6n va khong bi méo, di¢m lam vi¢e tinl thudng chon & diém giita cua
duong tai tinh.
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6.3. MACH CUNG CAP VA ON BINH CHO TRANZITO

)¢ cho tranzato fam vice ta can phai cung c¢dp dicn dp mot chicu, chon
dicm fam viee cho pht hop. Mat khac. trong qua trinh fam viée. cdc tham
SO cua tranzito phy thuoc rat nhidu vio nhict do. vi vay ta luon phii ¢é bién
phip d¢ on dinh di¢m lam vice cho wanzito.

6.3.1. Nguyén tic chung vé phan cuc

Mudn tranzito liun vice, phai thoi man dicu kicn sau:
Fiep gidp gita 11 B phat duge phian cue thuin;
Tiep giap gida C B phai duge phin cuce nguoc.
Pc ¢é dong tinh 1, trong mach colecto, phai cung cap cho buazo mot
dicn dp nio do goi ta thien dp. Cung cip (hién dp cho bazo thudng lay tu

nguon cung cip cho colecta. E cung cap cho bazo ¢o thé ding céc
phuong phap

Dinh dong khong doi cho baza:
- Pinh dién dp bang mach phan ap:

Binh dién ap bang hoi iEp am dién dp song song.
6.3.2. Mach cung cap cho tranzito

a) Mach cung cdp dién ap cho cwe B I)dug dong ¢ dinh

+EL
" ID(J
T 18 UCLD
U UL‘F

O

U,
l -
Hinh 6.5. Mach dinh dong cho bazg

Sa do mach dicn hinh 6.3. Ta ¢é:

Er = ]m) Rn + Um 0 (6.2)
[-..-U
Suy ra: Iy, =——— RL—'ML (6.3)

R
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Do Up, rat nho so véi K. nén ¢6 the bo qua:
i e

I <
R,

(6.4

BO

Nhu vity, nhd ¢6 dicn iro R, ta da xdc dinh duge mot dong di¢n khong
d6i I, Dien tro R, phai ¢6 tri s6 1dn khoang vai tram kQ. Trén mach ra:
E =1 R +U,, (6.5)
Bicu thic (6.3) goi 1\! phuong trinh duong tai. Trong phuong tinh E,
R, ¢o dinh nén I tang thi U, gidam. Vé cdu tao, so d6 nay kém on dinh vi
tthur 1a di bict:
feo= By + (B +DI,, (6.6)
Trong dé 1, la dong nguge phu thuge rat nhiéu vio nhict do. Khi
nhiét do tang, 1., tang lam cho U, nhu vay 1éch khoi di¢m 1am viée da
dugc tinh todn ban diau. Hi¢n tuong nay ta goi 1a hién tugng troi nhiét.

b) Mach cdp dién dp cho bazo bdng mach phdn dp
Sar do cta mach nhu hinh 6.6:

Hinh 6.6

Trong mach thudng chon dong dién I = (5 + 10)1,,, vit c6 thé bd qua I,
sovai 1. Ta co:

E,.R
; LBO R. +R:
U('l o=E¢— Releo (6.8)

Tur bicu thie (6.8) phuong phip cung cdp nay cing chua khac phuc
duoc hién wong troi nhiét vi chua ¢6 mach dien dé€ 6n dinh dong dién I,
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¢) Mach cung cdp dién dp cho bazo bang hot tiép am dién dp song song
So do mach dién nhu hinh 6.7.

(1T ove

. Y
é R
Rg
J——V\A/\/—‘—H—-
C:
T K -
C l u, Ce
u. Usko U,
Ucty
o - o o— 4 o)
Hinh 6.7 Hinh 6.8

Nhu da phan tich & cic mach dién trén cic phuong phip cung cap dé
con ¢6 do on dinh nhiét kém. ngoai ra khi dong dién 1, tang lam dic¢n dp
U, giam. CO the 1pi dung hién tugng nity lam cho dong dién 1, giim, do
d6 on dinh duge dong 1. Thiat vay. dong 1., phu thudc vao hai véu o I,
va I, do dnh hudng nbiét 4o 1. .ang 1én khién 1., cang ting. Nhing néu
lgi dung sy ting cua dong I, d¢ lam giam dong [, khicn 1, giam bat thi
k¢t qua Ja dong I, tro lai gid tri ban dau. Vice mic nhu hinh 6.7 & thoa
man diéu kicu trén. Trén so do. dién o R, duge néi true ticp gita colecto
va bazo nen tu hinh 6.7 ta ¢6 moi1 quan he trong mach ra nhu sau:

Ee =6+ LR+ Uy (6.9)
Con quan hé dicn dp trong mach bazg ¢6 thé vidt dudi dang sau:
U, ro = lno Ry + Uppy (6.10)

Vi Uy, nho ¢6 thé bo qua nén suy ra
U( IO = lll(i r{ll

Tu (6.9) va (6.10) 1a thay, gia sir nhict dd ting kun cho dong di¢n I,
tang thi dién dp U, s€ giiim kéo theo dong dicn 1, s¢ gram. Nhu vay dién
ap hoi ucp qua R, lam ting do on dinh nhict nhung lai lam gidm hé s
khucch dai tin hicu xoay chiéu. D¢ khiac phuce mio thudn niy mach duge
mic nhu hinh 6.8. Di¢n tré R, trong truong hop nay duge chia thanh hai
phan R,, R,. dicm nai tiép hai dién trd nay duoe noi vdi dit qua ta C. Dol
vat dién dp viv dong mot chicu. ty € coi nhu hd mach khong anh huong g
dén chd do mot chiéu. Neuge lai vai tin hicu xoay chi¢u thi ty C coi nhu
ngiin mach xudng dat khong cho phan hoi trd vé dau vao.
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6.4. PHUGNG PHAP ON DINH DIEM LAM VIEC CHO TRANZITO
6.4.1. Dat van dé

Ch¢ do tinh nghia [ Khi chua doa tin hicu vio rén cic cuce coa tranziio
¢6 cice dong tinh va dicn dp mot chicu. Khi ¢d tin hicu vao. dien dp v dong
dicn bien doi xung quanh gid tri cta dicm tam viée tinh, HE dam bio cho
mach Tim viéce binh thuong trong nhimg dic¢u kién khdc nhau vé do am,
nhict do mor vuong xung gquanh, ngodi vice cung ciap dicn dp mot chicu
thich hop cho cide cue con phii ¢o cic bign phap on dinh dicm lam vice,
ncu khong, chat lugng cua mach s¢ giam sdt vi cde tham x0 caa tranzito
phu thudc ril nhice vio nhidt do. Muc dich ctta cdc mach on dinh i gii

cho dong dién 1, khong doi do nhing tic dong clia moi truding.
» 2 . o N
6.4.2. Cac mach on dinh tuyen tinh

Trong bii 4 did phin tich hoi tigp ¢6 tic dung tam tang do on dinh cia
mach, vi vay ngudi ta thuong ding cac mach hoi GEp trong cic ho Khuceh
dai. Duét day 14 xét mot so vi du:

Mach khucch dat duoe on dinh bing hdi Gep am naoi ticp dong dién. Sa
do mach dién 1 hinh 6.9

—C
+Ee

.

Rj Ry

Hinh 6.9. Mach khuéch dai ¢é hai tifp 4m néi tiép dong dién
Nouven tic on dinh cta mach nhu sau: Khi I tang (do nhi¢t do tang
Lodce do do tap tdn tham s6 tranzito...) thi dicn dp ha tién dien wd R, L
U, = R, 1, tang. Vi dién dap bazo 1y (eén bo phan dp R0 R, gan nhu
khong doi. nén thien dp gitta cmito va bazo Uy, giam lam cho 1, glam
theo., do do 1, khong tang duge.



Trong so ddo nay R, [ S
lam nhi¢on va hoi iep am ‘ Lo -
dong dicn mot chicu de é " le
on dinh chd do lam vige. ©
P rinh hoi tEp am xoay
chicu lam giam hé¢ so
kKhuceh dai coa mach, cain - o
mac song song véi R, mot
tu O Ul SO sa0 cho ngan
mach dér véi dong tin s
hicu xoay chicu. Ngoii ra Re, Re
con phuong phip on dinh
dicm 1am viée bang cach
ahép true Uep cic tang Hinh 6.10
nhu hinh 6.10.

Trong truomg hop niy dién dp cip cho buzo tang mét dugic 1ay 1ir cmito cla
ting hai thong qua dicn wé hoi Gep Ry, Khi do véu 16 nao dé lam cho dong dicn
[> tang thi di¢n dp wen R, | tang. dién dp Uy, tang dan téi dong 1, |, | tang

ma: =Ry Lo + Ui

mat khie ta ¢ Ui, = Uy 60 + Upo:

o

Urro

Rp

nén khi U, gidam lam cho Uy, gidm dan t6i dong dién 1 - gidm
- - A’) - - ~’
6.4.3. Cac so do on dinh phi tuyéen
P¢ on dinh didm 1am viée trong cdc s¢ do on dinh phi wyén ngudi ta
thudng ding phuong phip bi nhiét nhd cde phan twreé tham <o phu thude vio
nhict do nhu tranzito, diot. dién trg nhict. Cde so d6 nay thuong dung trong
cdc mach cong suat va mach 16 hop. Hinh 6,11 14 céc so do 6n dinh phi tuyén.

+E & +E
c I_oc

Ry

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 xuit 1 mot toai ban
dan nhu nhau va néu nhict do mat ghép cia ching nhu nhaw thi dac tinh
nhiét cua dién dp bazo cmito va dién dp ha trén diét nhu nhau, hon nida
Uy va Uy ¢6 ehicu nguoe nhau nén inh huong cia nhiét do duoce b nhau
hoim 0an. BE giam anh hudng do do tap tdn cha tham so tranzito gay ra
con dung thém hot tcep am ndi tiép dong dién R, .

So do hinh 6.1 Lh ciing Jam viée theo nguyen tic dé. Tuy nhién so do
hinh 6.11b ¢on c6 the bu duge cic bidn ddi cua ngudn cung cap: khi mac
no1 tep R- vai mot diot phin cue thuan, thi R, R, cing diot tao thanh bo
phian dp dua dien dp cap cho bazg. ncu chon R, >> R, (hi di¢n dp bazo hau
nhu khong phu thuge vio dién dp nguon cung cip.

So dd hinh 6.1 1e dimg dién 1rd nhiét ¢6 h¢ $6 nhiét am dé bu. Khi
nhi¢t do tang thi R, giam. U, tang. 1am cho U, giam, dong di¢n I giam.
Tuong 10 ¢6 the mac mot dien trg ¢ he s6 nhict am song song véi dién tra
R hoiie mic song song vt R, dién o nhi¢t ¢d hé $6 nhict duong.

Cic sa d6 on dinh phi tuyéh ¢é dac diém: mach 6n dinh chi gay ton
hao phu khong ding ké va khong L giam dién dp ra.

6.4.4. Mach on dinh trong cac mach t& hop

Trong cic mach 16 hop tuong tr. d¢ on dinh diém 1am vice ngudi ta
thuong dung cic nguon dong dicn ché (ao dudi dang vi mach.

Ec

1

Hinh 6.12. Sg 43 ngudn dong
Hinh 6.12 1a s0 d6 nguén dong dicn. Gia thiet 1. khong phu thudc vao
U, va cic tranzito T, T, ¢6 tham s6 hodn toan gidng nhau va ¢ cung nhiét

do. Ta co:
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(o4

o= v, =1, = I: (6.11)
)
Tren sado hinh 6.12 1a ¢6:
AT
L=l + 20, =0, .+ oo (6.12)
3
I,
SUV o= -1 voi $>>2 (6.13)
47
I3

TU bicu thie (6.13) a thaly ¢6 th¢ dimg dong T, dé dicu khicn tri sd cta
dong Lo, vivay con gol day la mach guong dong. DE on dinh 1. don eidn
nhat 1a no1 di¢m vor nguon dién ap mot chi¢u on dinh qua dién 1 R.

Mach nay veu cau Iy va 't phar hoan todn giong nhau nén thudong chd
tao thanh mach 16 hop.

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

So dd mach 12C trong thue (¢ duge mac nhu hinh 6.13.

Hinh 6.13

a) 8o dé mach EC, b) Sa dé tuang duong mach EC

Trong so do nav t C, foai tri anb hudang lan nhau cua nguon tn hicu va
mach vao dor vai thimh phan mot chieu, e G, ngan khong cho thanh phin
mot chucu, ¢hi cho thanh phin dicu dp xoav chicu ra tai. Picn rd R, R, d¢
e dinh ¢hé do tinh caa tang, Naeuven 1y Eun vice caa mach nhu sau:

Khi dua dién dp xoav chicu 15i dau vio xuit hicn dong xoay chiéu
hazo viv do dé xudt hicn dong xoay chicu colecto & mach ra caa tang. Ha
ap uen dicen s R o nen dién dp xoay chidu trén colecto. Hién dp nay
duge dra gua e Coé mach i,
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Hinh 6.14. Xac dinh ché do tinh cla ting EC

Dung phuong phdp do thi dua vao dac tuyén ra d¢ tim moi quan hé

gitta cic gid tri bién do cua thanh phan xoay chicu (diéndp ra U, val ).

Su phu thuoc U, =1 (1) ¢6 thé tim duoc tir phuong trinh:

Ut ro = [i( o R| o I.'| Ri (6.14)
Vi l,,, = I, nén ta ¢6 thé vist:
U( IU: I—‘:(' [|‘||{ R( + Kl .'I (6]:';)

Bicu thic (6.15) la phuong trinh dudng tai mot chi¢u cua tang. Dua
vao dac tuyén vao ta chon duge dong bazo tinh cin thict, chinh 1a xdc dinh
toa do dicm P la giao die¢m cta dong I, = 1, v6i dudng tai mot chicu trén
dac tuyén hinh 6.14.

b¢ xdc dinh thanh phan xoay chicu cua dién dp ra va dong colecto
phai dung dudng tai xoay chic¢u. Di¢n trg xoay chi¢u ctia gom hai di¢n o
R. vi R, mic song song. Tur d6 thay rang tai mot chicu 16n hon tdi xoay
chiéu. Khi ¢6 tin hicu vao. dién dp v dong dién la tong cta thanh phin
mot chiu va xoay chicu, duong tai xoay chi¢u di qua di¢m lam vi¢e tinh P.
Do doc cua dudng tai xoay chi¢u doc hon duong tai mot chicu.

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

Uece> U, + A Ugp (6.16)

leo> 1+ lco (6.17)
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O dav: AU, 1a dién dp colecta dne vdi doan dau dic tuvén ra (con got
b dicn ap U, bao hod). Quan he dong |
= Y

L. =
MR
R

L

van dicn dp ra ¢o dang:

Lin

(6.18)

t

Deé 1ang he 56 Khudeh dai cua tang. tri s8 coa R phai 16n hon R, tir 3
dén 3 lan.

Khi chon cic phin ur ctia bo phan dp véi quan diém on dinh nhi¢t cho
¢h¢ do tinh thi sy thay doi cla dong tinh L, phai it anh hugng t6i thay doi
Uy. Muon vay thi dong [ qua bd phin phin dp phadi 1on hon dong dic¢n 1,
qua dién trg R,. Tuy nhién véi didu Kien 1 >> 1, thi R,. R, phai nho vit
chiing s€ gay ra mac & mach vio. Vi (he cde phan ta cia bo phin ap phii
han che theo diéo Kién sau:

R,= —:i'— = (2dcén ), (6.19)
I, = (2 den 5) 1, (6.20)

r. 13 di¢n trg vao cda tranzito, diac trung cho dién tré xoay chicu mach
bazo-cmito (r, = AU, / Al

Dién rd R,. R, ¢6 thé tinh theo cong thidc sau:

R.= L (6.21)
I,
<. -U

Rl = u (6.22)
Ip - Il“)

Khi chon tranzito can chd y t6i cdc tham s giét han nhu: dii tan 88
lam vice cing nhu cic tham s6 vé dién dp va dong dién va cong suit. Dong
di¢n cho phép cuc dai 1a 1., phai 16n hon tri $6 tdc thoi 16n nhat cha dong
colecto trong khi lam viée, nghia li:

Lo =leo+ L, <L (6.23)

Vé mat dién dp, ngudi ta chon tranzito U, p > B¢

Cong suat ticu hao trén colecto cta tranzito Pe = U, 1, phait nho hon
cong suat cuc dai cho phép cua tranzito Py .

Cic hé so khuéch dai K,, K, cing nhu dién tr& vao, dién trd ra 1
nhitng chi tiét quan (rong cua bo khucch dai. Nhitng chi tiéu d6 duoc xédc
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dinh khi tinh todn mach doi v6i tin higu xoay chicu. Phuong phdp giai
thich dua trén co S0 thay the tranzito vi tang khucch dai bing so do wiong
duong dong xoav chicu, Su do thay the tang B vE tren hinh 6.13b. D¢ don
eian. (a gia thct rang tang khucch dai duge tinh & mién tin »6 trung binh.
tin hic¢u vao [a hinh sin vd dién (r¢ cda nguon cung cip doi vai dong xouy
chidu bang 0. dong dic¢u va dién dp trong mach tinh theo gia tri hicu duny.
Didn trd vivo cua ting:
R =R, /R, (6.24)
Vi di¢n tra trong cua ngudn dong 1, rat I6n conr + R /7 R, >> 1.+ R,
nén:
Uy =1, + L (R, + 1)) hay la
Uy =1 {ry+ 00+ B, + (J+B R
chia ca hai v¢ cho § taco:
=1, + (1 +B)r, +(1+B)IR, (6.25)
v dicu kicn R, // R, > (2 den 3) 1, ta <o R, cua ting E. kKhong vuot
qui | den 3kQ

Xiic dinh h¢ 5o Khuceh dat K =1, /1w so do (6.13). tinh gan ding ta ¢o:

R. /R
K, =8 —*- IR, (6.26)
R,
Xidc dinh hé s6 khuéch dai dicndgp K, = U, /E
R
K = hR (6.27)
(R, +R)
Qua tinh toan tim ra duoc:
R /IR
= et (6.28
b R, +R, : ‘

Tir (6.28) ta thay B cang Idn. v di¢n trd mach ra cua tang cang lén so
véi dicn v mach vao thi he s6 Khuéeh dai cang 16n. Dac bict hé s6 khuéch
dai di¢én dp <€ tang Khi dién trg trong cia nguon giam. H¢ s6 khuéeh dai
di¢n dp trong mach E, khoang 20 dén 100. Vi tang khuéeh dai E. dao pha
dien dp dau ra so véi dién dp vao nén doi khi wu, dao pha d6 duoc biéu thi
bang dau " " trong bicu thic K.

Dién trd ra coa 1ang:
=R, /], (6.29)
Vi r.>> R nén R, =R,.
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6.5.2. Mach khuéch dai CC

So do hinh 6.15 [a mach khudeh dai mac CC. Hinh 6.15a 1 so do
nauven v vi hinh 6.13b L so do thay the,

-0
—E¢ lilg
(o)
©
B C
£—AN\A AMA ©
é ] B re
Rr‘ § re
Ri//R, #-E
Ry u, Ry Ry
- O ael
a) b)

Hinh 6.15. Sa dd nguyén ly va so dé tueng duoeng mach CC

Dicn trév R, ddng vai tr0o nhu dien tra R trong so do mach E. nghia la
fao nén mot dicn dap bicn doi o dau ra do dong dién chay qua nd 16n. Tu C,
co nfiem va truven ra i thanh phan xoav chiéu cuda tin hicu ra. Dién ua
R.. R, dung € xde dinh ¢h do tinh cua tang. Dung so do thay the ngudi ta
cang chimg minh duec:

bicnuocuating R, =R, // R, [/ r,

mat Khictaco: U =1, {rg+ (1+ B, + R/ R} chia U cho 1 ta cé:

ro=r,+ (L+B) O +R: /R (6.30)

TU bicu thide (6.30) ta nhan thay r, cta sg dé mic CC [6n hon so do E.
V1 r,. thuoug ral nhé so véi R, // R,, ¢dn r, nho hon s6 hang thd hai cua
bicu thadc. Vi vay dién trg vao cua tang Lip dién dp

Ro=R /R /J(I+B)Y(CR //R) (6.31)
¢ so khucch dai dong dién trong so do CC
R, /iR
K, =(1+B) -il—i/—‘ (6.32)

L
¢ <o khucceh dat K, ¢an bang mot.

bién trg ra cova ting CC:

(6.33)

R =R,/ Lrli g, + R, /R, R:j

1+
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dién tré cha tang rat nho, nd duge diung dé phoi hop mach ra cha ting
khucch dai vai tai ¢o dién tré nho.
6.5.3. Mach khuéch dai BC

So dd hinh 6.16 14 tang mic BC, so 40 hinh 6.16a 1a so d6 nguyén ly
va 50 do hinh 6.16b 1a so dd thay thé.

[84

CQ e c
rc
R Re
1 R
Rt n
Ce Ec Re Re Re
Cs u,
b)
Hinh 6.16. So da nguyén ly va so db tudng dusng duong mach BC
T so d6 thay thé ta ¢é:
R =R // {r, + (1-a)ry) (6.34)
Heé s6 khuéch dai dong dién
R. /R
K =a -~ IR, (6.35)
R,
he so khuéch dai dién dp
R./R
K, =a-—-= IR, (6.36)
R, +R,

BDicn tro ra cla tang
R =R /1o 6.37)
Su dé hinh 6.17a 1it tang khuéch dai dao pha ding dé nhan hai tin hi¢u
bing nhau va lech pha nhau 180°. Tin hiéu ra 1dy tlr colecto va emito.

Hinh 6.17. So d6 cac mach dio pha
a) Mach ddo pha bang phu 1ai; b) Mach dao pha bang bién ap

ST MACH DUEN 6
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Tin hicu ra U, lay tIr cmito dong pha véi tin hi¢u vao. Trong so dé niy
ncu chon R, // R, = R, // R,5 thi s& duge U, = U,,. Mach nay cé tén la
mach dao pha phan dp phu tdi, wu diém cia mach 1a don gidn, gon nhe.
nhung nhuge diém khong khuéceh dai dién dp, vi mudn dién dp ra U, 16n ta
phai tang gid tri cda dién (g tai nhung dién (rd nay lai cling chinh i dién
1 hot tiép. nén hé 6 khuéch dai cia mach bi giam. Mat khdc ¢ diu ra thia
hat ta luon cé U, > U..

Ta cing ¢6 thé dao pha bing bién dp nhu so 46 hinh 6.17b. Hai tin
hi¢u lay ra tir hai nita cudn thit cap cé pha léch nhau 180° so véi diém 0.
N&u hai nita cudn tha cidp ¢6 s6 vong bing nhau thi dién dp ra s€ bing
nhau. Mach diao pha bang bién dp duge dung rit rong rdi vi dé dang thay
déi cuc tinh cua dién ap vi cOn ¢ tdc dung dé phai hgp tro khing,

6.6. CAU HOI VA BAI TAP

{. V& mach di¢n, phan tich tic dung finh kién. nguyén Iy lam vice cua
mach KD vdi tranzito BJIT mic bazo chung.

2. V& mach dicn, phan tich tic dung linh kién. nguyén ly lam viée cua
mach Kb voi tranzito BIT mac emito chung.

3. V& mach dién. phan tich tic dung linh kién, nguyén ly lam viée cta
mach KD véi tranzito BJT méc colecto chung.

4. Lap bang so sanh va cho nhin x¢ét vé céc théng s0: 7. 7. K, K, clia
cdac mach BC, EC. CC.

NP < - 12y
Bai tap 1. Cho tang KD nhu » o
hinh 6.18, vaéi cic thong s6 da cho. *Ee
a) Xic dinh cich mac tranzito Ra < 220k
trong tang Kb? f =100
s fo= 702
b) Tinh: "
[ it _
e U, Ci10pF
R.: F— U
R - R Co10uF
- 3
3.3K()
K,:
K.
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 (FET - TField Eftect Tranzito) 1a loai tranzito duoe che
tao dua vao hicu dng truong, ¢ thé di¢u khicn do dan di¢n cua ban din
loai N hodc P, nhd mat dién trueong bén ngoii.

Cé hai toai thong dung cta FET 1a J FET (dicu khicn bang udp xic
P--N) va MOS -FET (FIET ¢6 cuc cua cich ly).

Hinh 7.1 la ky hicv J-FET kénb N va kénh P

D D
G G
*—>
S S
a) Kénh N b) Kénh P

Hinh 7.1. Ky higu cba J - FET
Chi thich: 8 -- Cuc nguén; D -- Cyc mang; G ~ Cyc cifa

Nguyén ly xay dung ting khuéch dai dung tranzito trudng ciing gidng
nhu tang khuéch dai dung tranzito leomg cuc (bipolar). bi¢m khice nhau 1a
toai ludng cuc ¢6 thé didu khién biing dién dp lan dong dién nhung tranzito
truong chi didu khién bang dién ip. Khi xic dinh ché dé tinh ciing cin phii
dua 13 cuc clra mot dién ap mot chiéu nhat dinh va ¢é cuc tinh cin thict,
mach khuéch dai tin hi¢u nho ding (ranzito trudng FET ciing sir dung cédc
mach dinh thién kicu ¢6 dinh. ki¢u sir dung mach phan dp va ki¢u mach hoi
tiép am dién 4p.

Vi phan cuc cho cuc cua caa J-IFET Tuon la phan cuc nguoc nén dién
trds vao it 1on. do dé domg dién vao ¢6 the xem nhu bang khong:

=1, =0
Vi vay: I,=1,
Dong 1, duoe dicu khicn bang dién dp dat vao cuc clra (Ug) nén:
U.. >
O T -y
GSK
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Trong d6: U 1a dién dp dar gitra cuc cira va cuc nguon:
Ugg 1 dién ap khod tng véi dong I, =0
Quan hé gida 1,va U, duge mo ta bang dac tuyén truyén dat (hinh 7.2a),
con diac tuyén ra (hinh 7.2b) cho biél quan h¢ 1, = {(U,,,) vdi cdc tri 56
khac nhau. dé 1a hai dac tuyén quan trong, tir dé ¢ thé xdc dinh gin ding
cdc thong s6 cua FET.

‘t o {mA) 1 1D (mA)
10 U oV
Gs™
75 101
Ugs=-1V
5
UGS= -2V
2,5 UGSZ -3V
U(33= -4V
0 -
Ups(V)

a) b)
Hinh 7.2. Dac tuyén truyén dat (a) va dac tuyén ra (b) cha J-FET kaénh N
Do hé dan cua FET G, cho biét khi dién dp vao cuc cia thay doi 1V
thi dong dién 1,, thay doi bao nhiéu mA
Al

L = “—(mA /V) hay mS (milisimen).
AUGS
2II)SS

gmU= To .1
u,|

7.2. MACH KHUECH DAI CUC NGUON CHUNG (SC)

So d6 mach khuéch dai SC loai MOS duoc trinh bay trén hinh 7.3a. Tai
mot chiéu R;, dugc mic vao cuc mdng (Drain). Cac dién ug Rg, Rg ding
dé xdc lap dién 4p Ugg O ché do (inh. Dicn 118 R con tao nén hoi tiép am
mot chiéu dé on dinh ché do.

Piém lam viéc tinh P dich chuyén trén dudng tai mot chiéu s€ qua hai
diém C va D trén truc toa do.

Tai diém a I = 0, Upg = Ep,.
Tai diém b ta c6 Ups = 0, Iy = Ep / (R + Re)
Puong tai xoay chiéu xac dinh theo dién trd R, = Ry // R,
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Goi I, la dong mang tinh, & diu ra cia mach ta cé:

Unso = Ep - Iio (R, #R) (7.1)
Upeo 1a dién ap tinh gitta cuc mang va cuc ngudn, & mach vio ta ¢6:

U:\'n =R, ln() (7.2)
ma: Ugo = Ugp (7.3)

b)

Hinh 7.3. Mach khuéch dai SC
a) So dé nguyén ly; b) Bac tuyén clia mach

Vi vay ta ¢6 the noi rang R 1a dién trd d¢ tao dién d4p md am U, Tu

(7.1) va (7.2) ta thay: dién tror R cange 1ang dong dién ra I, cang giam. Nhu

vay Ry L dicn trd hoi tGép am nai uép dong dién ¢6 tac dung on dinh dong ra

tinh 1,,,. Nhu vav viée chon dién ap Uy, cting nhu vi¢e chon dién dp U,
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cung nhu vice chon U, ¢ tang L. nghia 1a ting U, s& lam ting do on dinh,
nhung [Gm giim be s6 khuceh dai ctia mach, Vi the Uy, thuomg chon khoang
(0.1 dén 0.3) E,,. Trong thuc (& dién tra R,, thudng duoce chon R, = (0,035 dén
0,13) r. Trong d6 r 1a dicn tré trong cla tranzito.
Vi mach khuceh dai SC he so Khuceh dai dién dp:
U RSGUR)

K = —*
l_l

. Str. /IR, (7.4)
U\ \

trong do S i ho dan vit S.ry = B 14 k¢ s0 khuéeh dai tinh coa FET. Thay §§
viao (7.4) ta ¢
=2k B (7.5)
1 R, r+ R,
Cung gidng nhu mach emito chung cua BJT, mach ngudn chung clda
FET ¢6 dién dap vao vi ra nguge pha nhau.
Picn tro vao cua tiang:
' R, =R (7.6)
Pién trg ra cua tang:
R =R,/ (7. 7)
Vi 7.1, Cho mach dién
dung J-FEE'C kénh N. Bict: dicn dp
nguon [, = 15V, di¢m lam vige
tinh duoc chon tng vé1 Ry = 1k Q)

Hay xac dinh: l U,
C

a) Ry o)

b) U Uy

¢) Uy

Bai gai:

a) Xac dinh gid ten dicn g Ry

—U
R‘\ - GDK — 8 _ 266Q

A, 215107
b) bi¢n dp U, dusc tinh:
Uiy = Re. I, = 266.7.5. 10 * = 2V
O Uy=F -1, R,=15-5.10 '1.5.10°'= 7,5V
Up=UUg=75-5=25V
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7.3. MACH KHUECH DAl CUC MANG CHUNG (DC)

Hinh 7.5 {2 so ddé mach DC. —
Ciing nhu mach SC: dién trg R va *Ep
dicn trd R, d¢ xic dinh ché do
lam viée tinh. Mat khiac R, con la

tai mot chiéu, tai xoay chidu 1a: C
_ —
R, =R J/ R, (18) A & O

Tang mac DC cting giéng nhu g,
tdng mac CC dién ap ra va vao

cimng pha véi nhau. Re Rs Rt .
U =U, Uk (7.9) i
Bang so d6 wong duong ta tinh : ‘ : %

duge hé s6 khucch dai dién ap:

B.R ' Hinh 7.5. Mach DC
K, = S (7.10)
r+(1+ PR,

Cing gidng nhu mach colects chung (CC), mach mic cuc mang chung
(DC) co trd khing ra nhd hon mach méic cuc ngudn chung (SC) va tr(r
khing vao 1dn hon mach SC.

Vi dy 7.2: Hinh 7.6 thé hién 0.05,F Fosv
tang khuéch dai dong J-FET mac o—|
ki¢u cuc mdng chung ¢é cac thong U, ¢y O'Of_‘fo
0 da cho, biét thém: U, =-2.86V; C,
Up=—4V: [, = 4.56mA; L= 16mA: =  RoIMQ Rs 322k |y
g.= 2548, i { Re

Tinh:

a) g, )R Hinh 7.6

bY 1,: d)R..

Bai giai:
a) Trude hét tinh g

mtd

21, 2.16.10° 2
|nl!= | * = =8-]0 ’ (S)
T

U, -2,86
m B l - L\“) = 8-10_3 I-*_’_ = 2,28 mS)
Bn = 8o (1= (I=—) (

M
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1
hyr,=—-= ! =40k Q
o, 2518

AR, =R /v =R/ oe= R;=1IMQ

t 1
DR =, /RS — =40KkQ /22KkQ [/ ———— =362352Q
g 2,28.10
Mach cue ctra chung (GC) trong thue 1€ it dung nén khong xét dén. tuy
nhién mach ciing ¢6 nhiig dac di¢m giong nhr mach BC.

7.4. CAU HOI VA BAI TAP

t. V¢ mach dien. phan tich tic dung finh kién, nguyén 1v Lun vice cua
mach khuéch dai voi tranzito FET mac cuc nagudn chung. ¢é the so sanh
mach nguon chung cua FET vét maceh nao khi sir dung BIT.

2. V& mach dién. phin tich tic dung linh kién, nguyén 1y l[am viée cua
mach khucch dai vdi tranzito FET mac cuc méang chung, ¢6 thé so sinh véi

mach nao khi sa dung BIT.
T Eg 20V

4. Lap bang so sdnh v

cho nhan xét vé cde thong 2ked : ’
sor 7. 7,0 Ko K octa cide “ Ry Tnes = 10mA
mach SC. DC. o——{} SN S .U_ Ug=—8V
Bai tap 1. Cho tang Ry Rg S1MO ' UGS‘(_J:_\ZV
Nhuech dar nhu hinh 7.7, v6i Y oy ;DS ;;L?SmA
cic thong s6 da cho. o T . S
¢) Phan tich tde dung L
linh ki¢n va nguvén 1y hoat Hinh 7.7
dong cua mach dién.
d) Tinh: o 30V
a. R.: K,
o R Rp C, 0 1uF
Bai tap 2. Cho tang U, C101uF e
Nhuceh dat dang 1 — FET luss = 10mA
hinh 7.8 via cic 0 lieu cho U= -Av
trén hinh vé. Gs= 20uS
Hay xidc dinh dién ud G ¢ —°
mot chicy R, cta ting véi he
0 Khucceh dar dicn ap K, = 10. Hinh 7.8
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Bai 8

MACH GHéP TANG KHUECH DAl

8.1. VAN BE CHUNG CUA MACH GHEP TANG

8.1.1. Khai niém chung

Khi mot tang khudceh dai khong dam bao du hé s6 khucch dai can thict,
¢ the ghép noi nhicu tang kKhuéeh dai don mic 161 1ép voi nhau.
8.1.2. So do khoi bo khuéch dai nhiéu tang

R, u,.=u,, u,, U_(N-1) U

T
] L j

Hinh 8.1. So dé khai mach khuéch dai ghép nhidu ting

Mot bo khuéeh dat thudng ¢6 nhicu ting mic néi ticp véi nhau nhu
hinh 8.1. Trong héd khucch dai ¢6 nhicu ting thi tin hicu ra cua tang dau
hay tdng trung gian bit KV sC 12 tin hicu vio coa tdng sau. Tl cla tang
trude 1a e khidne vio cta tang sauw do. Vice ohép nhicu tang trong bo
Khucch dai phai diam bao h¢ so6 khucch dat cao. dé phot hop tra khang. méo
khong dudnge thang nho, ¢é thé thue hicn dude cic loai didu chinh nhu:
dicu chinh am Tuong, dicu chinh am siic. dicu chinh dac tuyén gin so... Tuy
theo veu cau cua mach ¢6 cic cich ghép tang sau:

Ghép dien dung (mach dicn ndy duge goi 1la mach Khuéeh dai RC):
Ghép bicn ap:
- Ghép true uép.

Hai cach ghép dau chi phiu hop voi phdép dong xoay chicu.

8.1.3. Phuang phap tinh toan hé sé khuéch dai cho mach ghép tang
a) HE xo khueeh dai ciia mach khuéel dai nhiéu 1ang
Theo s dé 8.1 ta ¢6 hé sa cita bo khudch dai nhidu tang bang tich he
0 khucch dai cita modi ting (tinh theo don vi 8@ lan) hay bing tong cua
ching (1inh theo don vi dé xi Ben).



—_ . 12 N
K, = L_“_L—“LTU—\\_ (8.1)
Vay hé s6 khudch dai ¢da toan mach la:
K, =K, K, K,.... K, (8.2)
Né&u tinh theo don vi dB thi:
K (dB) = K, (dB) + K ,(dB) +... + K_(dB) (8.3)

b) Pheéi hop tro Khidig

Bai todan vé phoi hop tré khing theo hinh 8.1: Nguén tin hi¢u ¢é dicén
trg trong R, ; suat dién dong cta nguon tin hi¢u E,  1di coa mach la R,

Theo so do ta ¢o:

I..‘ .

=t 8.4
'R, +R, )

Cong sudt ra (rén i Py

: \?
P=1" R, =R, (8.5)
R, +R

Cong suat ra trén tai P, lom nhat khi: R, = R,. (8.6)

bicu kién (8.6) d6 1a dicu kien phoi hap tré khdng.

Vay phai hop wo khang 1a chon gid (i coa tai thich hop vai gid tri cua
ngudn tin hi¢u sao cho cong suat ra trén Lai 12 1én nhat.

Diéu ki¢n phdi hgp tr khing 1a trd khing tai phai cé gid tri bang dién
trg trong cda ngudn tin hicu.

¢) Dde tuven tan s cria bo khuéch dai

Méi 1ang khuéch dai thanh phin ¢d dai tin lam viéc riéng va do d6 giad
tri ddi 1an chung cua mach khudch dai nhicu tang duge xic dinh nhu hinh
8.2 mo a dic tuydn tan s6 cia bo khuéeh dai gom nhiéu tang:

Ta thiy véi 3 lz‘ing khuéch dai. dai tin mdi sé xdc dinh khi hé so

khuéch dai K, giam (—= J. J_—J_—- =~ ().333 lan) hay (- 9dB).
Nhu viy. dai tan lam viéc cta bo khuéch dai nhic¢u ting luon hep hon
dii tan coa mai tang Khuéch dai thinh phan.
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Hinh 8.2

8.2. GHEP TANG KHUECH DAl BANG TU DIEN

8.2.1. So do nguyeén ly

S dé mach khuéch dai ghép tu dién duge bidu dién trén hinh 8.3,

Hinh 8.3. Mach khuéch dai ghép tu dién
Nhiém vu linh kién:
R,: R,: R,, R, tao thanh b6 phan dp d¢ xic dinh dién dp Uy, cho T\, T,.
R, ., Ry, 12 cdc dién trd héi tiép on dinh chd dd cho T, T,
C,. C.. C, 12 cdc tu néi tdng ¢6 nhiém vu truyén dat tin hi¢u xoay chicu

vi ngan dién dp mot chiéu gita cdc tang khuéch dai khong cho anh hudng
d¢n nhau.
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8.2.2. Sd d6 tuong dudng

a) So dé nwong dirong o tdn s6 thdp (hinh 8.4)

C:s
H——T
R- ‘5, Ry
U
. Rk, R. R
Trong do: R, = ey _ |

Tu so do tuwong duong ta thay h¢ 6 khuéeh dai cta mach & tan s6 thap
phu thuoe viio 116 Rluing cia g 0ol tang, w hoi ticp G, Trd khdng coa w
dugc xac dinh theo cong thac:

, ]

25iC

Tir cong thire 1rén 1a thay 1an so cang giam tht h¢ s6 khu¢ch dai
cang giam.

hy Seordo tiemg diiong o 1dn so'trunge binh (hinh 8.3)

I~
T C1
4 Ly P—

1 lez b

—

lgo

—

— -~

R R,

Hinh 8.5. So d3 tudng duong mach RC 8 tin s6 trung binh

Trong dai tan so trung binh, tré khitng cua ty rat nho ta ¢é the cot nhu
pean mach. Vi vay he s6 Khuéeh dai khong by phu thudce vio tan so.
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) Sodo niong duong o tan 56 cao (hinh 8.6)

. . . ) Cer
Frong dai tan s0 cao dign c-—lF--- +——0
. Al Al 4 > 1 |
dung ky sinh C,,. C.,, C,, c0 tro ! ! {
khang nho mi nd duge mic song ! ¢
song VO tra khang ra va vio cua R, H == CeeY
mach khuéch dai nén lam giam he Ro1 = Cue }
g a LRI . | i
sa khudéch dai ¢ 1an o cao. ~NU, I :
1 |
BPac tuyén tan so cna mach —- +- — —0

khucch dat RC nhu hinh 8.7. Hinh 8.6. S0 d& tuong dudng mach RC

\ 8 tan sb cao
K. (UB)

0 f f. HHz)
Hinh 8.7. Dac tuyén tan s& mach khué&ch dai RC
Dai tin fam vice tu = 1
- ‘Trong dai tan dac tuyén tan 86 tuong doi bing phang.

Tai cde tan s0 thap [ < £ hé sd khucch dai suy giam, phin tdn do
sO tu noi 1ang via tu €, gay nén.

Tat cde tan $6 cao { > f: hé s6 khuceh dai trong ving tan so nity suy
gtam chi y&u vi anh hudng cua cic dicn dung 6ép gidp gira cde cuce cua
franzito gay ra.

boi var mach khuéeh dar am tan, thudng chon tu hod ¢6 tn 0
IpE + 10WF Yam tu noi tdng (1u lién lac).

bot véi cdc mach khuéch dai ¢ tan s6 cao, chi cdn w ¢ gid i dién
dung nho fdm tu lién lac (vai chuc pF + vii nghin pF).

8.2.3. Uu, nhudc diém cua mach ghép tidng RC

Un diém:

— Gitta cde tang lién k¢ biang tu dién nén ch€ do mot chicu gitta céc
tang khong tien quan dén nhau va viéc chon diém 1am vice cho cdc tang rat
dé dang. thuin loi.
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- Dac tuyen tan so csa mach biang phang trong dai tan s& trung binh,
giain di ¢ tan so thap do anh hudng cua tu noi tang va u C,.. giam di ¢ tan
80 cao do ianh huong cua dién dung ky sinh gifra cdc cue cua tranzito.

V¢ cau tao thi don gian. gon nhe. dé dang lap rip va sira chit,

Do ghimg dic diém trén mach khucch dai RC hay duoc diung trong
thuce té, dic bict 1 ¢ cdc tang khuceh dai dién dp.

Nhuge diém:

Tro khdng ra ctia ting trude mic song song véi trg khiang vio cha tang
sau neén mach khong phoi hop tra khing gitra cdc tang. nén he s6 khuéch
dar Khong lon.

8.2.4. M6t s6 vi du vé mach khuéch dai RC

ITinh 8.84 1a mach khuéch dai dong cho micro di¢n dong.

Mach nay ¢é dac diém 1a do on dinh kém, dong tinh caa moi tranzito
khoang 0.4mA. Hé s6 khuéch dai todn mach khoang 500 dén 600 lan.
Much do hang TESLA cua Cong hoa Séc sin xuit.

[Tinh 8.8b 12 mach khuéch dai don giin d¢ kiém tra tin hicu bang tai
nghe caa may ghi am. Mach dinh thi¢n ding theo kic¢u héi tép am dién dp .
song song, ngudn cdp ¢é thé uir 1,5V dén 4,3V.

-4.5V

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

8.3. MACH KHUECH DAl GHEP BIEN AP
8.3.1. So db nguyén ly va tac dung linh kién
Trén so d6 hinh 8.9:w.cdc dién trd R, R,, R, R; tao thanh bo phan 4p dé

xac dinh dién ap Uy, cho T, va T..
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Cic tu C,. G, ¢d tac dung 1am kin mach déi véi thanh phan xoay chicu.

Cic bicn dap TR,, TR, va TR, ¢ nhi¢m vu truyén dat tin hi¢u xoay
chicu, ngan dicn ap mot chiéu va phoi hop ud khing gifa cic ting
khucch dai.

Bicn dp mat chicu tai cuc C cda T, khong anh hudng dén dicn dp
phan cuc B-T,. cudn so cap TR, dong vai trd nhu mot dién trd 1ai cia
tranzito 1.

P31
p1- 3
a
R, L1 ‘ L2 Ls Ls R
"
Un C§=— R2
o -E¢

Hinh 8.9. So dd nguyén ly mach ghép bién ap
8.3.2. Nguyén ly hoat déng

Tin hi¢u vao tir s cap bién dp TR, cam Gng sang cudn tha cap, vio
cuc B-T, khuéch dai.

Tin hiéu Iay ra wén cudn so cap cua bi¢n ap TR, s& cam lng sang cudn
thi cip, ti€p tuc dua vao cuc B-T, khuéch dai réi ghép qua bién ap TR3
dén cua ra.

8.3.3. Sd do tuong duong déi véi thanh phan xoay chiéu

Trén so do hinh 8.10

py:1 . p2: 1
I\T1 T2
R, L, Lo Ly L4 Ls
Up

Hinh 8.10. So d8 tuong dudng cua mach ghép bién ap

pPa. 1
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TU s dd wong duong ta 6 thé vé dic tuyen tan s6 hinh 8.1 1.

A
Ki(dB)

{
1 |
1 |
| )
| I
| I
| |

. fe f{Hz)
Hinh 8.11. Dac tuyén tin s& mach ghép bién ap

Nhdan ér:

bac tuyén tin s6 cla mach khong bang phang vi & tin s6 thap do anh
huong cia dien trd ro. dién cam cha cudn day.

Tai Kho vue tan 8o cao, do anh hudng cua dién dung ky sinh gita cac
cuc cla tranzito.

Trong ddi tan & [am viee & mot tan 86 nhat dinh ciia moi mach dién
thi di¢n dung Ky sinh k&t hop cung voi dicn cam tao nén hién tugng cong
hudng ¢ kKhu vue tan so cao. lasn cho dac tuyén bi vong lén.

8.3.4. Uu, nhuoc diém clia mach ghép bién ap

Uu diém:

- Do cic 1ang ghép bicén dp nén ché do moét chiéu hoan toan khong lién
quan dén nhau va vice chon diém lam viée cho cdc tang dé dang giong nhu
mach khucéch dat RC.

- Mach dé phai hop trd khidng nén dé dat duge cong suit ra ton.

Vi khong bi sut dp (rén tai mot chidu nén kKhong can nguon cung cap cao.
Nhuoc diém:
- Pac tuyen tan s6 khong bang phang trong dai tan s8 Lun viéc.

Mach c¢ong kénh khong ché 1ao duoe dudi dang vi mach.

Do nhimmg dac di¢m tren day nén mach khuéch dai ghép bién dp chi
dung trong nhimg mach yéu c¢iu chan lugng thip nhu may thu thanh nho.

Véi cong nght ¢hé tao vi mach nhu 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 thudng
So do mach dién:
Cac mach ghép truc

ticp hay duge dung & cide

mach  Khuéch  duai tin
hicu bicn thicn  cham.

Neuot ta dung phuong

phip ghép truc  ucép

nguon tin hicu vér dau

VAo, githa cac tang; gita

dau ra vai @i Tu so do

hinh 8.12 ta thay dién dp
cap cho B cua T. duge
lay 1 cue Ccna T, nen:

Hinh 8.12. Mach khuéch dai ghép tryc tiép

U, = Uy mat khie a ¢o:
Upo=Ug, = Ugpy (8.7)
Tir (8.7) ta thay d¢ dam bao ch¢ do lam viée cho T, phdi tang gid tri
cua dién réd R, ma Ry, 1a dién 1r¢ hoi 1i¢p nén viee tang dien ré hoi tiép
s€ kho dat duge he s6 Khuéeh dai 16n.
De khac phuc hién tuong trén. trong thuc t€ nguoi ta thuong ding
mach di¢n nhir hinh 8.13. Trén so do nay dién dp dinh thién cho T, duge
lay tr cwe Ecua T, qua dicn 6 R,

Hinh 8.13. Mach khuéch dai ghép trise tigp

ST MACH DIRM
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bien dp I8y tir C cta T, dudgc lay d¢ dinh dién dp U,,., cho T'.. Nhu vay
ché do modt chiéu gitia hai tranzito lién quan chat ché véi nhau.

Phuong phip nay c¢6 do on dinh cao vi: Gia sir khi mach khong on dinh
(nhi¢t do tang) — 1 -T, tang 5> U, tang > U - T, giam —» U, T, giam
-1 -T,giam - Uy, giam — thong qua Ry, Uy =T, giam — i - T, giam.

Do ¢6 vong hét iép trén nén ché do mot chiéu cua ach rat 6n dinh, vi
vay mach rdt hay dugce dung.

8.4.2. Uu, nhugc diém cla mach ghép truc tiép

Uu diém:

~ Ch¢ do mot chidu lién quan chat ¢hé gitfa cac tAng nén viéc dinh diem
lam viée ¢6 nhic¢u kho khan hon so vl mach ahép bicn dp va ghép RC.

— Dac tuyén tan so coa mach bang phang it méo tuyén tinh.

— DC ¢hé tao dudi dang vi mach.

Nhuoc diem:

Mach khong phai hop tré khing.

- Khé diéu chinh dé ¢é ché dd mot chicu phthop cho ca T, va T,

8.5. MACH KHUECH DAI DARLINTON

8.5.1. So d6 mach dién

Hinh 8.14. Mach Darlinton Hinh 8.45. Mach Darlinton bu
8.5.2, Phan tich mach
Mach Darlinton thuc chit 1a mot cdch ghép truc ticp hai hay nhicéu

tranzito véi nhan dé tao thanh mot tranzito méi nhu so d6 hinh 8.14 hoic
mach Darlinton bu nhu hinh 8.15.
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Xét mach Darlinton hinh 8.14. Ncu 20i B, B, [a h¢ s khuéch dai dong
coa’l’y v T ta ¢o:

Ly =1y, :B-Im (8.8)
Io=1, + 1. (8.9)
La=Bu =B, BI, + Ly (5.10)

I(' = B|~ [m + B:-lu|~(B1 )= ‘n|~(B| + B;‘ + B|B) (8.1
He 50 khudceh dat toan mach:

l

p=-* (8.12)
IB
Thay (B.H 1) vao (8.12) ta cd:
B=B +B,+B.B: (8.13)

Tir (8.13) ta thay hié 56 khu¢ch dai dong cta mach rat 16n ¢d the dat 161
hang tram dén hang nghin lan.

Mat khic. trg Khidng vao cta mach it 1én va do 6n dinh cao nén hay
duge dong trong ché tao vi mach vii ¢ cic mach doi hoi chit lugng cao
hoac mach ycu cau cong suit 16n.

8.6. MACH CASCODE

Pac diém cua mach khuceh dai Cascode 1 dung 2 tang khucéceh dai
. : A g £ 2
mac not iép (hinh 8.16).

U'.Z(Z

Hinh 8.16. Mach khuéch dai Cascode
Tang thd hai mac kicu BC d¢é ting tan s6 cat, giam tap nhidu (vi dicn
UG vao cla tang thy nhat mic kicu EC nho nén hé s6 khuéch dai cita ting
nay nho). giam thicu hiéu dng miller & 1an $6 cao. Tang thit nhat méc kicu
EC. 1am viée & dién dp thap, hé so khuéch dai dién dp nho (ciing nhim
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gidm hiéu ‘mg miller clia tu & tin s6 cao). Song hé s6 khudch dai dién 4p
toan mach lai 1dn (khoang vai tram lan).
Ta ¢6 thé dung vi du (inh todn cho mach Cascode thuc té & hinh 8.17:
Uee=18V

Hinh 8.17

Bai giai:
¥ Tinh cdc thong s6 mot chiéu:
Ly =1y hoac I, =1
I.. I.
Tu B, =P,tacéd: 2= <L hoac I, =14,
2 1
Dong 1, r& mach qua BR,; ma né duge mac song song véi Ry, = 4,7kQ2.
Vi BR; = 100(1kQ) = 100kQ, c6 gid tri 16n hon Ry, nhiéu ldn nén cé thé
bo qua hiéu dng 1, 1én mach R,. Tir cich tinh gan ddng. ¢6 thé coi I, = I;,.

Ap phan cuc:
Uy = Rp: (Ui _ 4,7x(18) - 84.6 495V
Ruy: +R, +Ry, 4,7kQ+5,6kQ+6.8kQY 17,1
— 0§ —
Vil Ii-il — UIEI — Um UC[-Z — 4‘ )5 0’7 — 4,25mA
R, R 1k
bién tro 1ép gidp BE cua T la:
\Y% \Y
v, = 26m _ 26m - 6.120
I, 4,25mA

Ti Iy, ~ Iy, ta céir,, = 6,12Q.
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*Tinh cdc thong s6 AC:

K., - U, . ~-R,
I Uv] rl i
Tai cua T, [ trg vivo cta T, tie 12 trg G€p gidp EB cha nd, nén: R, =1,
Vay: K, = Tz oy (h¢ so khuéch dai nhé nén giam duoc hiéu tmg miller).
l.}'.I
R. L
Vi K, = Reo LBKQ o0
T 6.12
U,
Vay: K = U’" =K, K,=1{294.1y=-2941
vl

8.7. CAU HOI VA BAI TAP

1. Ncu nhiém vu, yéu cau cua bod khuéeh dai dien dp. Hé sd khuéch dai
cua mach cé nhiéu tang.

2. Thé nao la phdi hop trd khing? Dicu ki¢n phoi hop trd khing giita
cic 1ang khuéch dai.

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

4. V€ so do, phan tich tdc dung cdc linh kién, giai thich so do tuong
duong, dac diém, ¢ng dung mach khuéch dat ghép bién dp.

5. V& sg do, phan tich wic dung cdc linh kién, dac diém. dng dung
mach khuéch dat ghép truc tiép.

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

Bai tap 1. Cho mach khucch dai gom 2 ting nhu hinh 8.18.

E+ 10V

Ry < 1.8k() Ry

F——e U
C, 0.05uF Cs DALF
—
R Rs
10MQ R =Tt} 8,2kQ Cs
3300 IOOpF ]EOOQF
Hinh 8.18
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Hayv phan tich dc dung cdc linh kién, dic diém. nguyén 1y 1am viéc
mach dign.
- Cho bi¢t 1o = 6mA: U, =-3V; [} = 150. Xdc dinh h¢ s6 khucch dai
di¢n dp cta mach dién.
Bai tap 2. Cho tang khuéch dit darhington nhu hinh 8.19. Tinh K,

Ec

16V

. 3 B =6000
U, e I L/

— T =
’ Ci01F L Uge= 1.6V
120mv T2
F—— U
CQ ZOLIF
Re i
500k
Hinh 8.19
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Bai 9

MACH KHUECH PAI CONG SUAT PON
HOAT PONG CHEPO A

9.1. DAC PIEM CHUNG MACH KHUEGH BAI CONG SUAT

9.1.1. Pac diém chung

Cac mach khuéch dai da nghién cdu & cac bai hoc trude, tin hiéu ra
cla cic mach dé c¢on nho. DE tin hi¢u ra di I6n dap dng yéu ciu cdc phu
tat, vi du: cho loa (radio - cattset); cho cdc cudn ldi tia (1ivi) v.v... ta phai
dung dén mach khuéch dai cong sudt. DE tin hicu ra cé céng suat 16n va
chit lugng dap dng nhimg yéu cau cua tai nhu dé méo phi tuyén, hiéu suat
cdc mach vi th¢ mach cong suat phai duge nghién cdu khac véi cdc mach
khucch dai trudc do.

Vay khuéch dai cong sudt la tang khuéch dai cuéi cung cua bd khucch
dai, ¢d tin hiéu vao 16n. N6 c6 nhiém vu cho ra tai mot cong suat 1gn nhat
¢6 thé duoe, véi do méo cho phép va bao dam hi¢u suat cao.

Do khuéch dai tin hi¢u 1on, tranzito lam viéc trong mién khong tuyén
tinh nén khéng thé dung so dé wong duong tin hiéu nho nghién cfu ma
phai dung do thi.

9.1.2. Cac ché& dd lam viéc cia mach khuéch dai céng suat

Tang khuéch dai cong suat ¢6 thé lam viée & cde ché do A, B, AB va
C. D tity thudc vao ché& do cong tic cuia tranzito.

* Ché' do A la ch& do khuéch dat ca tin hiéu hinh sin vao. Ché do nay
¢ hiéu sudt thap (vdi dién trg tai dudi 25%) nhung méo phi tuyén nhd
nhat, nén duge dung trong truang hop dac biét (hinh 9.1a).

# Ché dé B la ch€ do khuéch dai nira hinh sin vao, day la ché do ¢6
hiéu suat 1dn (n = 78%), tuy méo xuyén tam 1dn nhung c6 thé khic phuc
bang cich két hop vdi ché do AB va ding héi ti€p am (hinh 9.1b).

* Ché”dé AB ¢6 tinh chat chuyén tiép gitta A vad B. N6 ¢S dong tinh
nho dé tham gia viio viéc giam méo lic tin hiéu vao ¢é bién do nho.
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Ur s

Mic
thién U,
ap A
cla
che . 0
36 A Ra 4u 360
Mde
thien
ap pfm Ra 180°
ché dé
B
ov t ov t
a) b)

Hinh 9.1. Tin hiéu ra cda mach khu&ch dai ch& d6 A: (a) va B: (b)

#* Ché” do C khucch dai tin hic¢u ra bé hon nua hinh sin, ¢6 hi¢u suat
Khd cao (>78%) nhung mco rit ldn. N6 duge dung trong cde mach khuéch
dai cao 1an ¢6 tai 1a Khung cong hudng dé chon loc séng dai mong mudn va
d¢ ¢6 hicu suat cao.

FChé do D tranzito [am vicée nhu mot khoa dién tor dong ma. Dudi tac
dung cua tin hiéu vio diéu khién tranzito thong bao hoa 1a khoa dong,
dong [ dat cuc dal, cdn khoa ma khi tranzito tit, dong 1. = 0.

9.2. KHUECH PAI CONG SUAT CHE B0 A

9.2.1. Khuéch dai céng suat don, hoat déng ché dd A st dung
tai dién trg

1. So d6 mach dién, tac dung linh kién Uee

S do mach dién nhu hinh 9.2a.

Tdc dung linh Ki¢n:

C, Tunoiang.

R, Cung cap dién dp phan cuc cho
cuc B tranzito.

R ¢o nhiem vu cung cap dicén dp |
chitu cho cuc C tranzito va 12 tai xoay
chi¢u cho tranzito. Vi tang khuéch dai
cong suat li tang khudch dai cudi nén R

thudmg duge su dung [d loa hodc tat nghe Hinh 9.2a. S¢ d6 khu&ch dai
nhu hinh 9.2b. ché& dd A dung tai dién trd
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-3V
Tai nghe

1

Hinh 9.2b

2. Nguyén 1y hoat dong

Trong tang khuceh dai ché do A, dicm lam viée luon thay déi dai xidng
xung quanh dié¢m {am viée tinh.

Xét tang khuceh dai don mac cmito chung, mach nay ¢6 h¢ so khucch
dat 16n va méo nho. Tu chi xét mach ¢ dang nguon cap noi ti€p. Mach dién
duoce cho g hinh 9.2a.

Io{mA)

a U(:r Q Ucc Uer (V)

Hinh 9.3, Diém lam viéc cta mach khuéch dai ché 36 A

3. Xay dung duong tai tinh
Dong phan cuc mot chidu duge tinh theo U va Ry,

Tuong tng vai dong caleetd s€ 1a:
le = BuI,

bicn ap colecto - emitor
Ug = Ug - T Re:
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TUr gid tri Uge ta v@ duoe dudng a1 mot chiéu AB. Tir d6 s¢ xac dinh
duge di¢m lam viée Q tuong dng vai T, trén dic tuyén ra. Ha dudng chidu
tr diem Q dén hai truc toa do s¢ ¢o I va Ugy, nhu hinh 9.3,

4. Xay dyng duong tai dong (khi ¢é tin hi¢u)

Khi ¢6 mdt tin hicu AC duge dua 16t diau vao cda bé khuéch dai, dong
dién va dién dp ra s& thay déi theo dudng tii mot chiéu.

Mot tin hi¢u dau vao nho (hinh 9.4a) s& gay ra dong dién cuc goc
thay doi & ben trén va bén dudi ciia diém [am viée tinh, dong colecta (1)
va dién dp colectd - emito (U, ) ciing thay doi xung quanh diém 1Am viéc
tinh nay.

Khi tin hi¢u dau vao 1dn hon (hinh 9.4b) dau ra s€ bién thicn xa hon so
vGi diém [dm viéc tinh di duoc thict tap tir thoi diém truée, cho 16i khi ca
dong dién va di¢n dp dcu dat dén mot gid tri 2idi han.

Poi v6i dong dién, gid tri giGi han ndy ¢6 the 1a 0 & di¢m két thic
thap hoic Uy /R G dicm két thic cao cia chu k¥ hoat dong cua né. Dai
véi dién dp Uy, gi6i han cing ¢d thé 1a OV hay bing gid tri nguén cung
cap U

Tin hiéu
vao

Dong dién ra

0

: ! Ucc  Uce
! diénra
P Dién

Hinh 9.4. Quan hé gilra tin hiéu vao va tin hiéu ra

a)

* Cong sudt cung cdp tir nguén mot chiéu:
P, (dc) = U(.'C'Ico
* Cong sudt ra:

+ Tinh theo gi4 tri hi¢u dung:
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Pl (ac) = U ('L',lrm\l'l

Cirmy
PI (ZIC) = IE“(rlnH']Q‘C
P (ac) = —=mt
¢
+ Tinh theo gid tri dinh:
U.. .I. 1
Pr(ac) _ Chipr 2 Cem - Cipr R .
2 2 °
P (ac) = —
3 2R,

+ Tinh theo gid tri dinh — dinh:

I)r(ac) — UCF,(p—p)'I('lp- P

8

P (ac) =~ ‘;;'r" R,

Al

P (ac) = — =t
’ 8R,

* Hiéu sudt mach: Hiéu suit cua mot mach khuéch dai phu thudce vao
tong cong suat xoay chiéu trén tai vi (8ng cong sullt cung ¢ip tir ngudn
mot chiéu. Hiéu suat duge tinh theo cong thide sau:

" - P (ac)
P, (dc)

* Hiéu sudt cuc dai:

.100%

Vé6i mach khuéch dai cong suidt ché do A, hiéu suit cuc dai ¢6 thé
dugc xdc dinh thong qua gid tri dong di¢n cuc dai va dién dp cuc dai:

UCE maxip py = U(_'l_'

U...
Icm‘p; = R(c(
l_{cc 'ch
R,.
l)| muax (ac) = 8L
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Cong suit mot chidu (de) tir ngudn dién ap cung cap cuc dai duge tinh
fng v gid el dong thicn dp bang mot nira gid tri cuc dai:

Uee
R U
ik iey=U 1. =U. —€ = Z«.
[SEITHIN (dc) [ GREATEN ¢ 2 2~l{(.
ta tinh duege hicu sual cue dai:
Ut
N CS 8
nllll\ = L_l()o(/@ = "-‘I-{;(— . 100("/0 = 25(/()
; l)\ [ARH AN ((!C) LJZ:(_—
2R,

Hicu sudtl cuc dai cia mach khodeh dai tai ché€ do A dung tai dién trgs
nhu ta thiv la 25%. Thicu suat nay chi dat duoe trong truong hop dac biét,
con hau hétl cac mach khucch dai ¢hé do A ding tai dién trd déu cé hiéu
sudt nha hon gid e 25%.

Vidu 9.1 Tinh cong suit vao, cong sudl ra, hiéu sudl va cong sudt (on
hao tranzito Khi cho tin hicu vao vor dong bazo g, = 10mA.

lg(mA)
1000 R 40
DRy —
UCC = 20V
NI 10
[P fHE . . .
n vang tal mot chiéu
e [
1k _ - >
I} SRe - 200 I SN
(]:I1 e : D18m lam viéc
11— f=128 NI :
WU i
13
u, 100 . Iy - OmA
I n T v —T -
5 10 15 20 25 \Y
UV
a) Ucta b)

Hinh 9.5. S8 d6 cho vi du 9.1
Bai vidi: Tinh cdc gid tri dé xac dinh di¢m Q:
I, = U= 0,7V]/ Ry =20 - 0,7)/1kQ = 19,3mA
I =B.1,=25.19.3 =482.5mA
Ueo=Upe— 1. Re =20 - 482,5.20 = 1035V
Mach dicn khong ¢6 Ry nen Uy = U =20V



e U, 20V
Fa co: o= —% = Z——=1A =1000mA.
R,. 200

Ta v duge dudng tii mot chicu R, (2 diém U, =20V : 1. = 1000mA).
Vai 1, va U, taxdc dinh duge dicm [am viée twen dudng @i
Khi tin hi¢u vao v6i dong bazo L, = [0mA thi bién d¢ dong colecto
trén dac tuyén sé 1a:
Lo = Bdy g = 25. 10 = 250mA (gid tri dinh)

'(p) (7\() 10 TAY

Pac) = R, 3 20Q)) = 60W

P, e = Uee. Iy = 20. 482.5. 10" = 9,65W
N(%) = Plac) / P (dc). 100%: = (0,625/9,65). 100% = 6.48%
P,=P - =9,65-0.625=9025W
Qua vi du ta thay ro mach khucch dai RC ding ché dd A ¢d hicu suat
thap, chi dat 6.5% so véi hiéu suat cuc dai 1a 25%.

9.2.2. Khuéch dai cong suat don, ché dd A tai ghép bién ap

1. So d6 mach dién, tidc dung linh ki¢n
S do mach dién:

*Upe
N,: N,
= Y
R, = Uy
Ry 4
N

Uy
C

[

Rt

Hinh 9.6. Mach khuéch dai céng suit am tin ghép bién ap
bay la mot dang cua khuéch dai ché do A véi hiéu suat 1ot da 1& 50%,
sir dung mot may bién dp dé 1y tin hicu diu ra dén tii nhu hinh 9.6.
Tac dung linh ki¢n:
Hoat dong cua mdy bién ap: mot mdy bicn dp ¢6 (he tang hay gidm
21d tri dién dp va doag dién theo ty (& da duge dinh trude. Gia st mdy bién
ap duge nghien ciu 12 loai may tiang dp va bd qua sy 16n hao cong suat.
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Ny. N, N, @ N, ) N, : N,
— -—— -
ll Iz
Th R,=R
U, U, R, =R c
b)

a) c)

Hinh 9.7. Hoat déng cuia bién ap
a) Bién d3i dién ap; b) Bidn ddi dong dién; c) Bién daéi trd

Bién doi dién dp:

Nhu 1a thady & hinh 9.7a, mdy bi¢n dp ¢4 th¢ [am tang hay giam dién dp
phu thuoce vao nhitng s6 vong day ¢ mai bén.

Su bicn doi dp theo cong thace: U, /U, = N /N,

Dicu nay cho thay néu s0 vong day cuon th cip [6n hon cudn so cap
thi dico dp ra thit cap s¢ I6n hon dicn dp vao so cap.

Su bién doi cia dong dién:

Dong dicn bidn doi & ty 1 nghich vai s6 vong day ¢ 2 cudn. Tiac 1a:

1./I, = N/N,

Moi guan hé nity dugce thé hién ¢ hinh 9.7b. Néu s6 vong diy & cuon
thr ¢ap 16n hon cuon sg cap thi dong dién chay ¢ cudn thir cap s¢ nho hon
dong dien G cudn so cip.

Tdi cia bién dp co bién doi tro khdng:

Khi bi¢n 4p thay doi dién dp va dong dién thi tré kKhing & ca 2 cuon
cing co the bi thay doi, nhu ta thdy ¢ hinh 9.7¢.

Ta goi R, la dién tra nhin vao tir cudon day sg cap mdy: bién dp. trén do
da tinh dén anh hudng i ghép tir cudn day tnt cap thong qua he so bicn dp:

a* = (N /N,y

bién ted tai ¢ cuon diy thit ¢ap phan dnh qua dién tro so cip duge tinh

nhu sauw: '
R /R, =R /R,=(N/Ny) =a

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

11¢ 56 phdn dnh tir tii qua s cap bién dp bicu thi ty s6 gilta tai phin
anh R, va tai R, qua ty s6 bi¢n ap:

R /R = [i] =a°
N
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Vidy 9.2:+ Tinh R biét R, = 8€2 va ty so vong cua bién dp a = 15/1

. NY . .
R, =|—-| . R =15.8=18kQ
N

N

+ Tinh ty s6 vong cia bién ap khi cho R, = 16Q, R’ = 10kQ2
[ N, j“ R, 10000 N

= —L = - =625, suvra — = V623 =25/1
R, 16 TN

Y
2. Xay dung duong tai mot chiéu, dié¢m 13m viée tinh

4|('(/\J
Budng tai 1 chéu

0.5 /
Q45 = 12mA
g4 -

10mA

l 031 \ gmA
3
I

1
I
A
1
+
|
1
1
1
T
1
I
1
I

Dong dién
colecto

8
sma  12m viéc

———————————— 029

Hinh 9.8. Pudng tai cha mach khuéch dai céng sudt ché dé A ghép bign ap

V1 dién trd mot chicu cla cuon day bidn dp rat nho, 1y tudng coi nhu
bang 0. Nhu vay. dudng dac tuyen tai mot chicu Ry, lic nay sé thing dimg
song song vai truce tung ([.).

Dicn dp tai diém 1am viée tinh: Upy = U

Néu cho bigt dong dinh thién T, thi chi viéc k& mot doan thing song
song vail truc tung I . cit dac tuyen voi dong 1, s¢ (im duge diém lam viée Q.

3. Xay dung dudong tai dong

Khi chon dong 1, - phai cin cu vao dic tuyén dé xac dinh sao cho ¢6
do méo la thap nhat. Piéu niy ¢é quan hé véi bién do dién dp va dong tin
hicu & ngd ra, ¢é nghla la bién d6 cua ching khong vugt qud doan cong
dic tuyén vi dudng cong gidi han ton hao cho phép ciia tranzito.



Picin lam viee duce chon wén giao didm cua dudmg tai Ry, v dong 1.
dng vO1 tham s6 1, = 6mA. D¢ dam biao cho tin hiéu lam vice ¢ phin dic
waven thang thy dong dién vio ¢6 bien do dinh 4mA (peak). Tu do s& xic
dinh duoc bién do cua dién dp ra va dong ra trén tai bién ap.

Xic dinh dudng tai xoay chi¢u R . bang cdach ké mot doan thiang ¢6 do
nghicng (1 /R) [¢ch vé true I di qua didm lam vice Q.

NCEu tin hid¢u bit dau tr diém lam vice & midc OV, thi dong colecto W
di¢m Q. 1, s€ bicn doi mot lugng:

Al =AU, /R,

Tir gid tri Al trén truc 1, kéo duong thing dén diém Q tdi truc U, sC

¢o dac wyen tii R ..

4. Tinh toan thong s6 mach dién
— Dang tin hiéu ra va cong sudt ra:
TU hinh 9.9 a xdce dinh duge cic gid trl sau:
; e ~U
L(l-lp m U( [ETINEN lJL'I nun

I = I
3 UV AL-lc (A)
! * IIT: =(UCL|v|I|x - L‘l?x_ mr.)

[SRIINEN Cimin

Cip oy

]

UC!-umx

e I

L lea
UCI:.-::: l [(‘-mu
v v

a) b)
Hinh 9.9. Dang dién ap va dong dién ra cla tang khuéch dai cong suat clia ché do A

<—-—lcr e b [le—vi

Cong sudt xoay chi¢u gui 1di bicn dp:

— (lJ CPman U Clmu )’( I‘Cmm — I('mm )

8
Phan cong suat nay duge gui tdi cudn so ¢ap cuia bicn dp. néu bién dp
1a 1y twong thi cong suat trén tai gan bang vaéi giad tri nay.

P (ac)

Cong sudt ra cling ¢d thé duge tinh theo dién dp roi trén tai.
Vidu 9.3: Cho mach dién nhu hinh 9.10.
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Bict tranzito ¢6 dac uvén tinh nhu hinh 9.1 1a.
Xac dinh cic thong sé eid i hicu dung cha dong dién, dién dp, cong
Sudl Lren tal.

Cho bict: 1y so bicn dp 3/1, dong tinh I, = 6mA. bién do tin hi¢u vio
Ly, = 4mA.

U, =10V

R, = 8Q

lenr= 4MA

Hinh 9.10. So dé cho vi du 9.3
Bai giai
+ Dac tuydn tai R, bat daw tr diém:
U, = Uge = 10V;
+ T dac tuyén (wong ang véi I, = 6mA, tim dugc:
Uy =10V
[ = 140mA
+ Dicn trd phin dnh tlr tdi qua so cap R ;:
R, =(N,/N.Y.R =38=T720
+ Xic dinh duong tai xoay chi¢u nhu sau:
Gia tri bicn doj cia dong I, k& i dicm Q:
Ale = AU /R = 10/72 = 139mA
Gud tri dong tai dicm A teén dic tuyén 1 (hinh 9.11b)
Lo + I = 140 + 139 = 279mA
Nai A va Q ¢ duge dic tuven tai R,
+ Xic dinh gia (i cuc dai va cue tiéu coa dong va dp trén colecto BIT:
Puong dac tuvén ti R . cit dac tuvén ra tai duong ¢6 Iy = 2mA va dudng c6

I, = 10mA. Tai duong ¢6 1, = 2mA xic dinh duge 1., =25mA va
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l] Chanat = lx‘ 3V 'I‘i_\i du‘m‘g C() l]; - l .7]“/\ Xé.C dlﬂh dUOC l.I Ritiun = 1‘7\/ \'il
l('m.q\ = 2))”‘(/—\_
‘ A
Ic{mA) (Al
400 |- 14nA 400 14mA
300 [ 12mA 50 = toma
e 300 _ .
ol 4 BT 7202 n
0 r I3ma ‘2“5)41\/\m— &
200 |— BinA y 200 L oo
150 GmA . l 150 aQ o
- 4
100 AmA 100 -~
50 Iy 2mA {o] pun= 75mA 50 Ig= 2mA
{ I 1 | 1 . i i [ ~ | _
0 : p ] S -
5 0015 200 2 oy n 5 RRRETI TR
Yt mn=1 7V Ut max 183V
a) b

0¥

Hinh 9.11. Xac dinh digm lam viéc trén dic tuyén I.(Uce)
U(']:nnn = 1‘7\]: ]'(
8] = 183V: ] . =255mA
+ Cong suat ra trén cudn so cap bién ap:
l)| (ﬂC) = (U(_'I"um\ — U( I’lum\)'([('m:n\ - ]('l\_\lL) = @3 ” 1‘7)(255 ~ 2i)
8 8
+ Gia tri dién dp hicu dung trén cudn so cap:
Uln!l.\i = Uf;q\/z = (U('I 1K lJ( t mm)/z \/E :16-6/2‘828 = 5’87\/
+ Gid tri dién dp hicu dung teen tai:
U(rlux) = (N.-‘/NI)‘U(I'H\\) = 1/3' 5‘87 = 1!96v
+ Cong suat ra trén i tinh theo dp U, :
P o, = U /R, = 1,96/8 = 0.48W
+ Gid tr1 hi¢u dung cua dong tai:
N N )
Il.lﬂl\\‘z —& M I(_'Inn\): — (I( man I( mun )._—_ = 3' 2301“/\/2.828 = 244m/\
N, N,[L© RN 5)
+ Cong suat ra tinh thco dong |, :
Piae =R = (244,10 'Y’ 8 =0,476W

— Tinh cong sudat mot chiéu va hiéu suat:

— Ay
oy = 23MA

I~ e

=0.477TW.

Cong suat cla nguon cung cap DC:

b _
I wbO) T U('- I(Q



Cong suat ticu o tren tranzito ¢ ché do tinh:
Py =Punc - P
Vai cic thong s6 & vidu 3. ta tinh duoe:
P = Ul Loy = 100140107 = 1. 4W
P,=Ph, P, =014 048=092W
n = /e 100% = (0.48/1.4).100% = 34.3%
Nhu vay. mach khuéch dat cong suat & ché do A ghép bicn dp da dat
trén 25%. Hicu sudt cue dai coa nd o thé dat duge t6i 50%
Ta ¢6 the tinh hicu suat cue dai theo Uge va Uy bana cong thie kinly
nghtem cho mach ghép RC va bicn dp:
+ Dot voi mach ghép RC:
N =25 1 - Ui )/ Uee (Ugs i + Ug )%
+ D01 vl mach ghép bicn ap:
N =30l i Ul )/ U U+ Ugy )%
Vidy 9.4 Tinh hicu suat cua mot mach khuéeh dai cong suat ahdp
bicn dp véi U = 12V trong cic trudng hop:
a) U;uk = {2V bién doi xung quanh dinh thicn cta dicm Q voi Uy, = 12V:
byU, ,=6V.U,,=12V:
U =6V, Uy, =18V.
Bat giai:
D Uep o =Yg+ U, =12+ 12=24V
U = U ~ U, = 1212 =0V
N=25[(Uey e = Ut Y7 Ui (U e + U ) 1-%
= 25124 - 0)/24.(24 + 0)].% = 253%
b)Y Uy = U+ U =12+ 6 =18V
Uy =Ung U, =12 6=06V
N =25 U = Uan 7 U (U + Uggr ) 1%
=25 (18 - 6 /18 (18 + 6)]% _6\23‘/,
AU =Ugo+ U, =18+6=24V
Uiy = Ugrg- U, =18 -6=12V
M =25 lUq e = Uegem Uee U + Uy, )%
=25[(24- 12y /24.(24 + 12).% = 41.7%
Qua vi du trén ta thiy moi tuong quan gitu bién do dién dp ra U, véi
di¢n dp nguon U Khi U, = U, thi hi¢u sudt dat mifc 16n nhat (n = 50%).
bao méo song hai cta mach khuéeh dat ché dd A tuong dor nho. Trong
trusng hop ghép bicén dp, do ¢6 dong mot chiéu chay trong cudn day khd
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I6n 1am tang dong tir hod cia 161 sit bién ap dan dén trang thdi bao hoa.
Dicu nay s& gay méo dang tin hiéu ra. Dé gidm méo do bao hoa tir, ngudi
ta tang tir tro cua 181 sat bang vat liéu cich tir dat o khe hd gida cdc 14 sat.

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

9.3. CAU HOI VA BAI TAP

1. Néu diéu kién, dac diém mach khucch dai 1am viec & ché do A?

2. V& so dé. trinh bay nguyén 1y lam viéc, dac diém mach khuéch dai
cong suat ché do A.

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

Biét: I, = SmA; E-. = 12V: Uy, = 0,6V: p =50,

Bién do dong dié¢n vao [, = 4mA

Up. = IV R =8Q; ty $6 bicn dp n = w /w, = 4.

Tinh:

a) Gia tri dién tro R, R,

b) Xdc dinh diém lam viéc tinh, dudng tai mot chicu trén dac tuyén ra
cua tranzito khuéch dai cong suat ché do A.

¢) Xdc dinh dong i, vadiéndp U, .

Bai tap 2. St dung mach 9.12 va cic két qua tinh duoc trén bai tap 3.

Hay:

a) Tinh cong suit ra trén taj.

b) Tinh cong suat tiéu thuy.

¢) Xac dinh hiéu suat cua tdng khuéch 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 tro tai R, =4 Q. Hay tinh P, ; n; va cong suat tiéu tin P

Hinh 9.12
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‘ Bai 10
MRCH KHUECH PAI CONG SUAT DAY KEO
SONG SONG GHéEP BIEN AP HOAT PONG
CHEDO B VA RB

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

10.1.1. Nhirng van dé chung

So d6 khoi chung mach khuéch dai cong suat ché do B nhu hinh 10.1.

G ché do B. tranzito s€ diéu khién dong dién ¢ mi nda chu k¥ cla tin
hi¢u. B¢ thu duge ca chu ky tin hiéu dau ra, thi can sir dung hai tranzito,
moi tranzito duge s dung & mbi nita chu ky khac nhau cua tin hiéu, sy van
hanh k¢t hop € cho ra chu ky diy da cua tin hiéu.

Khi mot b phian ctha mach day tin hi¢u 1én cao trong suét nita chu kv
con lai, mach dign khi dé goi 1a mach day kéo.

Mot tin hi¢u dau vio AC duge dua vao trong mach dién diy kéo véi su
hoat dong & méi phan trén mdi nira chu ky thay déi nhau, 1di sau dé s&
nhan dugce ca chu ky cuba tin hiéu.

Tranzisto cong suat dugc sir dung trong mach day kéo c6 kha nang
cung cip céug sudt mong mudn cho tai, vi su van hanh ché do B cua
nhitg tranzito nay s& ¢é hicu suit 1dn hon so véi viée sir dung mot tranzite

don trong ché do A.
N
BAN MACH _
KD . |

e KET HOP

BAN MACH ‘

KB
N

Hinh 10.1. Sd dé khoi tang khuéch dai céng suit ché dé 8
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10.1.2. Cong suat va hiéu suat

Vi 1ang khuéch dai cong suat chicm phan 16n cong suat cua toan bo
(=3 . = .
thiét bi. nén trong tinh todn. vdn dé ta quan tam dau tién 13 cong suat va
hicu suan.
Cong suat nguon cung cap:
) — 11
I ™ — l—"('( . I()('
[ = I, 12 dOong trung binh chay qua ngudn cung cip.
Bicn do hay dong dinh I, = J2 1 nén dong trung binh chay qua nguodn
trong toan chu ky ¢ la:
3
l.u\l_'_ 'I"I( 41\|/Tt

Vidong trung bnh [, =1, + 1 nén ta co:

1.=221./n

Co the coi: Ug,,, =0 hi: =2 2 U
Ta c6: P = U e f Up. 232 1o/ = 4U, L /n
Cong suat trén tai R coa mot tranzito fa:
P’ = U('IC
1P
Do dé: Py = —L

Cong sudt tren tai R, \'é tinh theo cic gia tri sau:

P =U, o8R =U7, 2R = U7 /R,

Hiéu suat:  n = (P,./I"). 100% = (1/4).100% = 78.5%

Vidy 10.1: Xdc dinh cong suat cung cip, cong sudt ra va hicu suit ¢
ché do B trong truang hop cho di¢n dp tin hi¢u ra trén @i 162 1a 20V va
U, =30V g

Bai gidai:

Dong dinh tren tai 16€ Lix:

I, = U /R, =20/16 = 1.253A

Dong chay qua nguén U,

Iy = EI" = 0,796A
0
Cong sudt coa dién ap ngudn:

P e, = Ueedne = 30V, 0.796A = 23,9W
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Cong suit ra trén i R, :

P, = US 2R = (20VY/(2.16) = 12.5W
Hicu suat:

N = (P, \o/P.isc)- 100% = (12.5W/23,9W).100% = 52.3%
Cong sudl ton hao trén hai tranzito va mot tranzito lan luot la:

P, =P —-P, P =P,/2

10.1.3. Gia tri cuc dai

O ché do B. khi U, = Ui thi cong sudt ra dat gid tri cuc dai:
I)l (A i = [Jj( ( /2R|_
Dong trung binh qua nguon cung cip:
1..= 3 ..% _UC("
ne — - P - -
s n R,

Cong suit ngudn cung cip cuc dat:

2 U s
P e mn = Ucelpe = U =-=) = 2U" / 1R,
T R,
Hicu suat cuc dai:

1= D e/Pener 100% = (U /RO/(U e 2. Ve 1).100%

Ty

- %,100% =78,54%

Khi dién ap ra trén tii dat 0,636.U(— .U thi ton hao cuc dai trén 2
n

tranzito (nim trong dudng gidi han tén hao cho phép) s& 1a:
1 U,
R,
Tai cua 2 tranzito trén cudn so cip bién ap:
Re=(2a)Y R, =42’ R, = 4R’
Vi di 10.2: Xac dinh cong suét cuc dai 0 ché do B khi cho U = 30V,
@i R, = 16€).
Bai gidi: P = U 2R, = 28.125W
P e, = 2U7 ¢ /iR, =35.81W

>
nlnu = T[)— . 100(70 = 78‘54(70

v

P_‘O man

l)l ma l)Zleun/z = S‘7W
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Hic¢u suat cuce dai ¢ ¢h& do B con ¢6 the xdce dinh theo gid (i dinh:

e
P ="
1 oA 21{!
' ]
P = U('('ln( = U("('E-—L .
T R,
l)r Ay L[ A
n= —R L 00% = T8, 746 - L
2 ...
by cC

Qua K&t qua trén ta thay rang, hiéu suat tang theo ty so gita U, |/ U

10.1.4. Mot s& dac diém mach khuéch dai cong suat

- Mach dién khuceh dai ¢h¢ do B phai dang it nhat la hai tranzito cé
cung cuc tinh hay khac cuce tinh (I hodc N).

- Khi can tang cong sual ra. & moi 1ang cong sudt cudi thudng hay
dung hai tranzito ¢ moi v&. mac kicu darlington.

- Khi tang cong suat diing hai tranzito cing cue tinh thi tang kich phai
Ja ting dao pha d¢ ¢ap hai tin hic¢u ngugce pha & cira vio.

10.2. MACH KHUECH DAl CONG SUAT DAY KEO GHEP BIEN AP

10.2.1. Mach dién va tac dung cua linh kién

I 1'

0y

3
<2
Tr,
Chia 2 nlra dao K&t hgp day kéo Bién ap dau  Keét hop

ra day kéo
Hinh 10.2. Mach day kéo ghép bién ap
*Tac dung linh kic¢n:
TR,: Bi&n dp dio pha, ¢6 nhi¢m vu tao ra hat di¢n dp bang nhao vi
nguge pha nhau, muén dat duge dicu dé phai chon o vong day:
n, =n..
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Bicn dp dao pha ¢6 cudn so cap dua ra o hat chan 1 va 2.

Cuon thd cap coa TR, g¢om hai nia cuon 3 --4 v -4 - 3 dua va 3 ba
chan. trong dé chan 3 vy 5 1ay ra hat dicn dp dai xdng hoin toin ngusc
pha nhau. con chan 4[4 di¢m chuny. Do dé. trong ¢he tao TR, hai nta
cuon 3 4 va 4 -5 co»ovong day bang nhau, nhung cuon nguoce chicéu
\o vai diem dat chung.

R,. R,: Mach dinh thi¢n kicu phan dp cho BT, va BT,

0T, Tal tranzsto khudeh dai cong suit, mac day kéo cung loai NPN
c6 thong s hoda toan giong nhau.

TR, 1A bien dp ra loa (bicn dp suat): Bicn ap Tr, 12 bién dp ra d¢ truycn
tin hicu tr tang Khuceh dai cong suat ra loa, phot hop tro Khing pifta 1ang
cong suat va loa, agan dicn dp mot chi¢u ra loa. Bicn ap phar duge cudn
sao cho sa vong n, = n..

Bich dp suat ¢d 5 chan ra: cudn so cap ¢d 3 chin 1.2 v 3 trong 6
chin 2 L dicm gida cua cuon so cap. Hai ntacudon 1 2 va 2 - 3 ¢d 50
vong hoan toan biug nhau nhung cuon nguce chidu nhau.

Cuon tha cip 4 - 5 mic song song véi toa. PE phit hgp vai trg khing
cua loa, tict dicén day cuon it cap bicn dp ra loa thuong [6n vi so vong diy
it hon o vt cudn SO cap.

10.2.2. Nguyén ly hoat déng cia mach
Phan tich mach di¢n hinh 10.2, cic tranzito cong suat duge phin cuc dé lam
vice & che do AB nén moi tranzito Khucch dai trong mot bian ky cha tin hicu.
Gia thict tai thoi diém x¢ét, tin hicu binh sin dua vao cue B T, ¢6 bin
kv duong, T, Khucch dai: do tinh chat dao pha cua bicn ap TR, tin hicu dua
vio cue Bl ban kv am nén T, 1at.
DOng 1. bién doi chay trong mach ¢d chicu:
+ Ui > — L, — U,
Dong dicn bicn dor qua cudn day so ¢ip cua bidn dp loa s¢ tao ra dién
ap ciim dng sang cuon thi ¢ip cia bicn dp loa. Nua chu kv sau T, tiv. T,
kKhucch dai s¢ co done I, 1
+U— 1T, —Li— -U.
vit gav dong cam iing sang loa.
K& qua ta ¢6 hat dong dign chay nguoce chicu nhau qua loa trong hai nie
chu kv khidc nhau nén dong tong s¢ ¢6 dang Lip lai tin hicun nhur & diu vao.
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Vidy 10.3: Phan tich mach khuéch dai cong suat hinh 10.3.

2 - Uce

201

3k9

Phan tich:

Hinh 10.3

Hinh 10.3 12 so do mach khuéch dai cong suat diy kéo st dung hai
bicn dp dao pha vi bicn dp ra loa. c6 cong sudt xoay chicu ra trén tdi
khoing 100mW. D¢ tin hicu ra khong méo, hai v& cia T,, T, phai can nhau
nén dién dp ra G colecto cua T ¢6 gid tr1 khoang 4 + SV. Bicn dp dio pha
thuong cudn theo ty 1¢ 7/(1 + 1), Dién trag R = 470Q va tu C, ¢6 gid tri hang
wam kB dén hang nghin 0 F, ¢é tic dung loc cdc thanh phan xoay chiéu
bién doi qua dién trd trong cua ngudn cung ¢ap. Mach con ¢6 vong hoi tiép
am tir dau ra vé cuc B cua tranzito T, Day 1a vong hoéi ti¢p xoay chicu cé
tic dung on dinh hé s6 khuéeh dai cia toan mach.

10.3. HIEN TUONG MEO XUYEN TAM s}

Méo xuyen tam la hién
tuong khi tin hicu vio nho, ca
hai v& coa mach Khuéch dai
cong sual day kéo khuéeh da
khong duge can bing.

Tu hinh 10.4 ta thiy diém
lam vice chon vao dic wyén
khong thang U, = O nén tin
hi¢u ra bi méo nhicu so vdi che
do A. Nguyén nhian la do tinh
khong dutmg thang & doan dau

cua dac tuyén vao khi dong I,
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nho. Do la hién tugng mdéo xuyén tam (con goi 12 méo goc) duge v¢ uen
hinh 10.4.

Tat day dac wyen vao cua hai tranzito duge vé chung miot do thi. Tu
hiinh 10.4 ta (thay ro khi tin hi¢u vio 1d hinh sin thi dang {,;,, 1, bi méo &
phan goc tng vair dong [, nho do dé dang dong dicén 1. 1, va dién dp ra
cang bi méo. Muon giam méo trong mach bazu, ngudi ta chon ché do lam
vice AB. Dé la che do gitta A va B nhung gan B hon. Pac tuvén vao duge
the hién trén hinh 10.5.

(g4

|

Uso |

- T
r| 'oo

lgg_ |

|
|

Hinh 10.5. Giam méo xuyén tim & ché dé AB

10.4. UU, NHUGC DIEM CUA MACH .

* Uu diem:

U'n di¢m cha mach nay J1a & ché do (inh s& khong ticu thy dong do
nguon cung cip n€u khong ¢6 16n hao trén tranzito. Mat khdc. vi khong co
dong mot chiéu chiy qua bién dp nén khong giy méo do bio hoa ti. Hicu
sudt cita mach dat Ldn nhat, khoang 78.5%

- Mach khuéch dai cong suat ché d¢ B ¢6 thé khai thic duge 161 da
cong sudt cua moi tranzito vi né chi lam viéc trong 1/2 chu ky nén c6 thoi
gian toa nhidt.

- Mach ding bién dp nén dé phéi hop tro khdng. vi viy dé dat duge
~ong sudl ra lon.

~ Tin hiéu ra méo nhiéu nén trong thue & thuong chon mach lam vige
d ché do AB.

* Nhuoc diém:

- Do dung bién dp nén dac tuyén tin s6 khéng bang phang trong dai
tan s6 lam vicce.
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Vé can tao, mach dung bién dp nén qua cong kénh.
- Tai thoi dicm chuyén Ucp gilta qua trinh khuéch dai, tat cua T, va T,
s¢eay nen hién tugng méo dang songl poi la méo dang xuyén tim ma
trong mach khuéch dar cong suiat don khong ¢do.

10.5. CAU HOI VA BAI TAP

L. Neu diéu kién, dae diem mach khuéch dai lam viée ¢ ché do B.
2. Néu dicu kien, dic dicim mach khucch dai dam vice & ¢hé do AB.

3. V& xo dé. trinh by nguycn ly [am vice, dac diém mach khucch dai
cong suat dav kéo ¢o bicu dp dao pha va bicn dp ra.

4. Giai thich hién wong méo xuyen tam. Trinh bay bicn phap khac
phuc hicn wgng méo xuyén tam tren die tuyén vao cua tranzito Khudeh dai
dav kdéo.

Bai tap |

Phan tich tic dung cdc linh kien, nguvén 1y lam vice cua mach dién
tren hinh 10.6.

Hinh 10.6

Bai tap 2. Phin tich tic dung cic linh kien, nguyén 1y Lun vice coa
¢ic mach dien hinh 10.7a.

Bai tap 3. Phan tich tic dung cdc linh kién, nguyén v lam vice cua
mach dicn hinh 10.7b.
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Baill
MACH KHUECH PAI CONG SUAT PAY KEO
NOI TIEP OTL HOAT DPONG CHE PO AB

11.1. DINH NGHIA MACH KHUECH DAl CONG SUAT BPAY KEO
NOI TIEP OTL

Mach khuéch dai cong suit day kéo noi (:ép OTL 12 loai mach khuéch dat
cong suat day kéo khong ding bién dp suit (O'I'L -- Output Transformfess).

Mach s dung bicn dp dao pha 6 daw day ra: Trong do so cap bicn dp 2
diwn dav: tha cap bicn dp ¢d 4 dau day, tao thanh hai cuon day cung cip
dicn dp diao pha cho cuc B hai tranzito khuéch dai cong suit day kéo.

Do str dung ghép bicn dp nén dic tuyeén tan s khong bing phing trong
ddi tan o lam vide.

Vé cidu (2o mach diing bi¢n dp nén qud cong kénh.

Thuc ¢ thuong got Emach cong suiit ¢6 bicn ap dao pha. hhong ¢o
bicn ap ra.

11.2. MACH OTL

11.2.1. So d6 mach dién va tac dung linh kién

So do nguyen ly cua mach hinh 1.1,

' °© —Uec

T,
(e S
AN )

Ry

Hinh 11.1. Mach cdng suat cé bién ap dao pha khéng bién ap xuit
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a) Tae dung {nh kien

U (a npuon cung cap dien dp mot chidu:

R,. R, la cic dicn tré dinh thien cho T:

R.. R, la ¢ic dien trdy dinh thién cho T,

Cic linh ki¢n phai chon sao cho thoa min cic di¢u Kicn sau:

T, twomg duong vor T,
*R=RLR, =R,

Tu C co tac dung ngan dién dp mot chiéu va truyén dat tin hi¢u xoay
chicu ra loa. Ty phai chon ¢o dién dung 1on khoang hang tram dén hang
nehin pls

b Newven Iy Tam vide

PE mach lam vice § chd do B ta phai chon R, = R, ¢6 gid tri nho. Khi
co tin hicu dwa vio socap cua bicn dp dio pha. bién dp s& tao ra dicn dap co
bicn do bang nhau va nguoc pha nhau dua 13 cue B coa T, va T.. Trong 1/2
chu k¥ diu. gid st tin hicu tam cho T @t iep giap B — E cha 1, phan cuc
thuan. T, khucch dai. xuat hicn dong dicn chay trong mach theo chidu;

+ U —loa—-C—=T.~ U,
Trong nda chu ky sau: T tat, Fy kKhoceh dai tu C phéng dién theo chiéu:
+C—-loa-—-T,— -C

Nhu viy ¢4 hai dong dién chay nguoc chi¢u nhau trong hat nira chu kv
Kliic nhau qua loa nén tin hicu ra loa da 1ap lai dang tin hi¢u ¢ ddu vao véi
bi¢cn do I6n hon.

o) B diént ciia mach

So vai tang khudch dai ¢é bidn dp dao pha va bién dp ra mach ¢é phan
son nhe hon nlmg loa mac true 1eép vai mach nén khé phoi hop trd kKhing.
V1 vay thuong phat chon loai loa ¢é tra khing 1dn, va khé dat duoce cong
suat ra 1don, tu not ra loa phai chon ¢6 dicn dong 16n. Vi viy mach it duge
dune trong thuce té.

11.2.2. Mach khuéch dai céng suat day kéo OTL diing tranzito phu

Mach OTL s& c¢6 hi¢u suat cao hon, giam nho kich thudce. trong luong,
eid thimh va tranh duge nhiang ahuge di¢m cia bién dp dao pha lién quan
dén dac tuyCn tan 86 vt trueong cua bién dp. nguoi ta dung mot tranzito
phu dé dio pha thay the bién dp dao pha. mach OTL dung tranzito phy con
eoi & mach OTL bo phu, v6i hai tranzito khucch dat cong suat khdc loai
PNP vi NPN.
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al Mach dien nha hinh 11.2
+Uce= 30V

)

i Rea 30V
1,5K0 Ica
15.6V 15V @
Dy
0.50
+f1
VR _ ﬂl
U =19V
D, 0.50 1000uF .
g Rei 14.4V 15V4 ?
\ {
v o J I) Ny A
+11 1.7V vy |
I I ‘\\ ’),
1V ST lea
v (: > 2
’ Rg: Rea
B2
10002 |

Hinh 11.2. Mach dién céng suat OTL dang tranzito phu

bicu kicn:

T,. T5 Ia hai tranzito cing loai chit ¢he tao (thuang la Si), T\, I, pha ¢o
cic thong $6 hoan toan trong vng vai nhaw. ¢d cung hé 88 khuceh dai 3.

Hat diot D,. D, cing loai, cung ky hi¢u. ¢ thong so giong nhau, dung
dé tao muc chénh léch di¢n ap 2U,, = 1.2V dé phan cyc chéuh lech cho cuc
BTvaB T,

biTac dunge tinh kién

C,: Tu noi tang;

VR, Ry»: Mach dinh thién kicu phan dp cung cap cho B- T

D,. D.: Tao phan cue chénh léch ¢cho cue B-T, va B-T,.

R i Cung cip dien dp phan cyce thuan cho D, D, dong thoi tao dicn dp
dinh thi¢n cho BT,:

R.: Dién ur¢ tao hoi tiép am dong dién cho Ty;

R, Ry, hot tiép am dong dién cho T, T-;

C,: Tu noi tang. dan tin hiéu tir dau ra 1ang khuéch dai cong sudt ra loa:

T,.T;: khuéch dai cong suit day kéo.



a)tace dung inh Kien

U ¢ [ ngudn cune cap dien d&p mot chi¢u:

R,. R, ta cie dién o dinh thien cho T;

R.. R, 1acdc dicn ua dinh thien cho T,

Cic tinh ki¢n phai chon sao cho thoa min cice dicu kién sau:

* T, wong duong vai T,
*R =R, R, =R,

Tu C ¢6 tdc dung ngan dién dp mot chiéu va truyén dat tin hicu xoay
chicu ra loa. Ty phai chon ¢ dién dung on khodng hang trim dén hing
nghin pl-.

b} Nguvén Iy Lam vide

D¢ mach tam vice ¢ chd' do BB ta phai chon R, = R, ¢ gid tri nho. Khi
¢o tin hicu dua vio so cap ena bico dp dao pha, bicn dap s€ tao ra dién dp co
bicn do hang nhau va nguge pha nhau dwa t3i cue B cua T, va T.. Trong 1/2
chu k¥ dau. gid sir tin hicu 1am cho T it tdp gidp B - E coa 1, phan cyc
thuan, T, khucch dai. xuat hign dong dién chiay trong mach theo chicu:

+U, —loa—=C—> Ty U
Trong nda chu k¥ sau: T, i, T, khodeh dai. ta C phong dién theo chiéu:
+C— loa—T— - C

Nhur vy ¢6 hai dong dién chay ngugc chic¢u nhau trong hai nua chu ky
khic nhau qua loa néa tin hi¢u ra loa da lap lai dang tin hi¢u & dau vao vaéi
bi¢n do 1on hon.

¢ ) Ddc diénn cia mach

So v tiing khucch dai ¢6 bicn dp dio pha va bién dp ra mach ¢6 phan
aon nhe hon nhung loa mac truc tiep véi mach nén khé phai hop tra khang.
Vi viy thuong phat chon loai loa ¢é tr§ khing 16n, va kho dat duge cong
suat ra kan, tu not ra foa phai chon ¢d dién dung fdn. Vi vay mach it duge
dung trong thuc t&.

11.2.2. Mach khuéch dai céng suat day kéo OTL dung tranzito phu

Mach OTL. s& ¢6 hicu suat cao hon. giam nhod kich thude. trong luong,
aid thanh va tranh duge nhidng nhuge diém cia bién dp dao pha lién quan
dén duc tuyén tan $6 va (i truong cua bién dp. ngudi ta dung mot tranzito
phu dé dao pha thay th¢ bién dp dio pha, mach OTL dung tranzito phy con
00i 12 mach OTL bé phu. v6i hai tranzito khuéch dai cong suat khac loai
PNP vit NPN.
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) Neuyeén Iy hoar dong

T, 12 mach khuéch dai ché do A. mic kiéu E chung 1d mach khuéch
dat ddo pha. Tin hi¢u xoay chi¢u r nguén V dua t6i cue BT, T, khuéch
dai da ca hai bdn k¥, sau d6 dua t6i cue BT, va BT, ctia ting khuéch dai
coOng suat.

Xt tat dau ra cue CTy, gid thidt 1a ban ky duong thl T, dugc phin cuc
thuan va ‘I, khucch dai. T, 1at (vi T, — PNP khic loai v6i T)). Dong I, s€ di
1r nguon +Uqe qua T\, nap cho C,(1000 pF ) va di qua tai (loa) theo chiéu
tr trén xuong mass cho ra ban Ky duong ctia tin hiéu trén tai,

Khi & diu ra CT', ¢ ban kv am, thi di¢n dp wen BT, giam, T, 1at. Lic dd
U, ¢ciing giam nén T, duge phan cuc thuan, T, dan. Dong 1, sé do i C,
LOOO pF phong dien qua T, xudng mass di qua cudn day loa (tai cong suat).

Nha vay, hai T, T, da luan phién nhau khudeh dat, cho ra 1ai da ca chu
ky tin hicu.

11.3. TINH TOAN CAC THONG SO CUA MACH PIEN
Vidu 1.7 Phin tich va tinh toan mach dién sau:

Tinh cong sudt ra va hiéu suat mach dién hinh 11.3.

Q, +Uce

Rq

@ J°
4
Qy | J 1777
Y )Y

Rio : ' L
T S
(S |

< S

Hinh 11.3, Mach khuéch dai cdng suat OTL

Bai giai:

a) Nhiént vy linh kién
Q,: tranzito khuéch dai dién ap, duge phan cuc hoat dong o ché do A:
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R,. R,: Mach phan dp cho cuc BQ:

R.. C,: Bién trd va ty dién mac tai cuc EQ, nhim muc dich hoi tiép
dong dién mot chiéu, on dinh c¢hé do hoat dong cho Q,;

R,. C.: Mit loc nguon chong nhiéu va héi tiép vong:

1 Bién dp dao pha: '

R.. R R,.R, Mach dinh thién kidu phan dp cung cip cho BQ,. BQ,
(trong d6 d¢ dam bio tink can bang: Ry = R, va R, = R,);

R,. R, dicn tréd cye EQ,. EQ.:

C,: Tu lién lac dan tin hicu tir cia ra coa ting khuéch dai cong suit dén loa.

Bién ap T: dao pha tin hi¢u cung cip cho BQ, va BQ; sao cho:

U,,=-U

Cic tranzito duge phaa cyc dé hoat dong & ché do AB nén dién dp tai
diém gita M do cau phan dp R«. R,. R,, R, quyét dinh.

Vida chon Ry = R, va R, = R nén dién dp U,, dugce tinh:

l)M = % Ucu = U(_'I{ ma (l 1-'-)

ih

b) Nguvén Iy hoar dong

Khi ¢6 tin hicu am 1an (AF) vao cuc B caa Q, khuéch dai, s&é xuit hién
dong tin hi¢u chay qua cudn so cip cua bicn dp dao pha T. Tai thi cap coa

_bién dp, o chan 3 va chan 5 xuat hién hai tin hiéu ¢6 bién do bing nhau
nhung nguoc pha nhau, cung cap cho hai cuc B cta hai tranzito Q. va Q..

Xét moéi chu ky cda tin hiéu:

- Gia sir 0 bian ky dau, cyc B cia Q, nhan bin ky duong, nén Q,
khuéch dai, Q, tat. Chiéu dong dién I, (thco chi€u mdi tén tién nét):
Us — Q, = diém M — C, — Loa — mass.

— P&n nita chu ky Uép theo, cuc B-Q, nhan ban ky am nén Q, tat, con
cuc B-Q, nhan bdn kv duong, dugc phan cuc thuan nén dan. Dong I, ; (theo
chiéu mii tén dudng dint nét trén hinh 11.3) nhu sau:

Di¢m M—Q;—R,,— Loa—C,.

K¢t qua 1a trén tai (loa) xuit hién da ca chu ky cua tin hicu.

c) Tinh cong sudt va hiéu sudt
L= 12’[';{“ (Vi R;. << R nén bo qua R, tic la Ry, Ry, khi tinh) (11.2)

L.
Cong suat trén tai do hai tranzito cung cap la:
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I) - L‘I:l_u\ . T Cltuay (1 13)
NN
Thay 11.1. 11.2 vio 1.3 ta ¢é:
U U Ui
l)“: ¢ . (&6 — C (][4)
2W2R, 2V2 s8R,
O trang thdi (inh. tranzito khong din nén khong ticu hao cong suat
dién. Khi ¢é tin hicu vao, tranzito khuéch dai tin hiéu nén ¢6 téu hao aing
lugng do dot néng. dong dien lic ndy duoce tinh la dong di¢n (rung binh

3

[ U,
I- — ey ¢ '15)
L 2R, (
Cong suat dién cung cap cho mach badi nguén U .. la:
U, u,.’
Pee = Upedip= U= = —5 I1.6
« T TR, 2R, 4o
Hiéu suat cia mach la:
U_(‘('z
n=—52—.100%: bR'; =Ll—.100% =78.5% (11.7)
l)(.'t' ((_ . 4
2I1R,

11.4. UU, NHUGC DIEM CUA MACH KHUECH DAl CONG SUAT
DAY KEO OTL

Uu diém:
— Giam duoc bién dp xudt nén mach khuéch 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 duge nhuge diém ctia mach st dung bién dp xuat.
Hi¢u svit tuong ddi cao, khoang 80%.

Nhuoe diém:
— Do van con ding bién dp dao pha nén mach van con phiic tap.
- Cong sudt ra con bi han ché.

-- Hién nay loai mach nay it dugc st dung so véi cic loai mach khuéch
dai cong suat khac.
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11.5. CAU HOI VA BAI TAP

1. V& 50 do. trinh bay nguyén iy lam viée, dac diém, dng dung mach
khuéch dai cong suat day kéo cé bién dp dido pha vit khong bich dp ra.

2. V¢ so do, trinh bay nguvén 1y lam viéc, dac diém. tng dung mach
khuéch dai conyg suat diay kéo dung tranzito cung loai; dao pha bang
tranzito phu va khong bicn dp ra.

Bai tap 1. Phan tich tic dung cdc hnh kién, nguyén ly lam viée cua
cac much dicn (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 dait dé hoat dong vai U = 23V ndi véi tai 8.

Hay tinh cong suat ra v hi¢u sudt caa mach dign vita \¢,

Bai tap 3. Cho mach dién v cic $6 licu theo hinh 11.4

a)(]u)lﬂéllénlnéch<ﬁ¢n,phﬁn tich tic dung linh kién va nguyén Iv
lam vice mach dicn. '

b) Tinh cong sudt, hi¢u suat véi cac thong s6 da cho.

+22V
& r . ' 2
Q4
D, C1061
1N400/
Ry
D2 303
1N4007
ad |
U
Rg C2
303 500,135V
Qs
Dau vao ABT1

4p7/50V
R,
10K

Hinh 11.4
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Bai 12
MACH KHUECH DRI CONG SUAT PAY KEO
NOI TIEP OCL HOAT PONG CHE PO AB

12.1. BINH NGHIA

Mach khudch dai cong suit day kéo noi tiép OCL 1a loai mach khuéch
dai cong suit diy kéo khong dung bicn dp dio pha v bicn dp xuit. mach
diing ngudn do6i xing.

Do khong dung mach dao pha nén mach khuéch dai cong suat sir dung
hat tranzito khac loai NPN va PNP thanh mot cap.

Cic much khudch dai cong suat da nghién citu trong bai 10 va 11 deu
¢ bién ap nén comg kénh, khong ¢hé tao duge dudi dang vi mach, Vi vay,
ngay nav kicu mach nay it dung va dung chu yéu la loai két hop hai loai
tranzito thuin nghich NPN va PNP (mach OCL)Y, vi mach ¢ vu di¢m dé
che tao dudy dang vi mach ¢6 cong suat 16n.

12.2. MACH KHUECH DAl CONG SUAT PAY KEO NOI TIEP OCL

12.2.1. Mach dién va tac dung cua linh kién

+Uce

VR &

iwsvan C

!

=Ry

Hinh 12.1. Mach khuéch dai céng suit ding nguan dai ximg OCL
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Mach sur dung hai tranzito khdc loai NPN — Q, va PNP - Q.. Cid hai
wanzito fam viée ¢ ¢ch¢ do B nén trong trudng hgp 1y tudng thi thicn dp
Uy bing 0: Q. vit Q. I hai loai tranzito ¢6é cdc tham s& hoin toan déi
xuing nhau.

VR,. R,: mach dinh thién Ki¢u phan dp cung cap cho cuc B-Q,. Trong
dé Q, chinh dién ap phan cuc cho Q, nhim lam cho Q, va Q, can bing nhau,
dé dién ap dicm M bang 0 (U,, = 0).

Ry bPigntwwscuc b Q.

Q,: Khuéch dai dién dp.

Q.. Q.: Khuéch dai cong suat day kéo.

D,: D,: Tao chénh léch dién thé phan cuc cho cuc B-Q, va B-Q,

R Cung cap di¢n dp d¢ D,: D, ludn duge phin cuc thuin.

C.: Tu lien tac.

12.2.2. Nguyén ly lam viéc

Vdi tin hicu am tan AL théong qua tu lién lac C,, dua vao cuc BQ,,
duoc khuéch dai va ldy ra d cuc C, dua tGi hai cuc B cua hai tranzito
Q. va Q. cic tin hicu giong hét nhau. Do hai diét D, va D, luén duge
phan cuc thuan nén nodi trd cda ching rat bé, ¢6 thé coi nhu ndi tat vé
mat tin hi¢u.

Xét trong mét chu Ky coa tin hicu dra vao cuc B cua Q,. Gia thiét tai
thoi diém xét & ban ky duong. o cuc CQ, cho tin hiéu ra ¢ bin ky am, do
dé Q- khuéch dai, Q, tat.

Trén so dé hinh 12.1. khi Q, tat Q, khuéch dai, xuat hién dong di¢n
chay qua tranzito Q;, dong 1, ¢6 chiéu:

Mass — Loa — R¢— Qy — — Ug¢
Sang nita chu ky sau Q. tit Q, khucch dai, dong 1., c6 chiéu:
+ U — Q, — R,— Loa — Mass chung.

Nhu vay hai tranzito luidn phién nhau lam viéc trong hai nira chu ky
cta tin hiéu. Vi cidc chu kv sau cua tin hiéu, qua trinh trén duoc 1ap lai, do
d6 0 loa ta ¢6 ca hai ban ky cua tin hiéu.

Véi mach nay hé s6 khuéch dai dicn dp K, =1 K, =88
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12.3. TINH TOAN CAC THONG SO CUA MACH PIEN

Céac thong s0 can thiet tinh toan cho ting khuéch dai cong suit thuong la:
Cong snat ra P
Cong sual tiéu tin trén méi tranzito P,

- Cong suat ticu tan cyc dai cho phép 6 mai tranzito P
- Pién dp trén tranzito Uy

- Dong DC chay qua nguén 1

Viidu 12.1:

Cho tang khuéch dai cong suit nhu hinh 12.2.

2 Teaxs

Cimaxs

uee

R1§ 7 4
C, D,
— K

Hinh 12.2
ITai tranzito Ty va'T, cd Uy, = 0.5V 1 I, = ImA.
Cong suat ra P.=25W ; Dien tro tai R, = 8Q.
a) Xdc dinh dong di¢n cuc dai qua tranzito. '
b) Xdc dinh dién dp ngudn can thi¢t d¢ cung cap cho mach.
Bai eidi:
a) Tur biéu thic:

2

I
P, = =R, (trong 46 |

(51}

12 dong dién ra moi nhanh).

Suy ra: =1, 2r 225 =2.5A

R, 8

b) Tir biéu thiic: P, = g—[{ (U, 1 bién do dién dp ra cuc dai)
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bién ap trén tranzito U =U, + U, = P 2R + U,
U, = J2.52.8 +0.5=205V.

bien dp nguon U = 2(\/1".2R| i L'L,u) = 2. ﬁ-S.Z.S +03)=41V

Vay U, = £ 20,5V

Vidu 12.2:

Tur mach phan cuc dong (inh bang diét nhu hinh 12.3, hiy xdc dinh:

a) Cong suat ticu tan trén moi tranzito khi cap dién dp hic¢u dung & dau
vao la 12V

b) Ncu tin hiéu vao tang den gid trj cuc dai ma tin hi¢u ra chua mdéo
dang, hay tinh gid tri cuc dal cta cong suit vao, ra va cong suit tiéu tdn
trén moi tranzito.

{rms)

¢) Xac dinb cong sudl tidu tdn cuc dai cho phép & mot tranzito.
I+UCC

Q;

\]

/1

C4 D

U, e——o
Ry

\|

71

G,

40

Q;

) T T

~Uge=—25V
Hinh 12.3. Mach phan cyc déng tinh bing dist
Bai gidi:
a) Gid tn dinh cua dicn dp vio:
U= v2.U,,0=v2.12=1697 = 17V.
Véi bién do tin hicu ra ucen tal ra R, trong trudng hop 1y tuong san
bang di¢n dp vao (d6 Yoi dien dp bang 1) thi U, = 17V.
Cong suat ra trén tai:
P o= U 2R = 17772.4 = 36,125W
I =U /R, =17/4=425A
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Dong DC chay qua nguon luéng cuc:
Iy =21, Jn =2.425/m =2 TIA
Cong suat nguon:
Poye= Ui Iy =25. 2.7 =67.75W
Hicu suldt (vai U = {2V,
n = (P/P). 100% = (36.125/67,75).100% 3.34%
Cong sudt ticu tan trén moi tranzito:
=P 2 =Py - P2 =(67.75--36.125)/2 = [S8W
h) NEu dién dp vao tang bang di¢n dap U . U, =25.U
(U = 1768V, 0thtU , , =U =25V
SUV ra; Pooo= U /2R, =254 = T78.125V
P = /1O (/R = (2/ ). (257/4) = 994TW
N = (PP 100% = (78.125/99.47).100%. = 78.5-44%
V&t tin hicu vito e dan thi cong sudt ticu tin moi tranzito s¢ i
Po=P /2 =P - P)/2=(9947 -78.125)/2 = t0.67TW
¢) Cong sudl tién tin cye dai cho phép ¢ mot tranzito:

P =2 ) (U Ry = (2w 5. (2574 = 31.66W

[N

>
b, = 171 = 31.66/2 = 15.83W.

12.4. MACH BU POI XUNG

Mot su bat lgi caa mach kKhuéeh dai cong suidt OCL 13 can phai ¢6 hai
nguon cung cap riéng bict, vit han chd nda cua mach bu la méo xuyén tam.
Py 1 s pay kKhidce cha tin hi¢u ra tren tai & thai diem chueyén GEp (U nira
chu ky duong sang am. D¢ giam méo xuyen tam cho ché do B ldc tin hiéu
dau vio con yeéu, ngudi ta s¢ dung che do AB de 1am tang kich thich cho
tang conyg suat cuoi che do B.

Mot dang mach day Kéo dung cic trauzito bu duge trinh bay ¢ hinh
12.4. Mach niay & mdi v¢ 1a mot ¢ip tranziio cimg tinh dong thai kKhic tinh
vdi cip tranzito cung tinh kia. ¢oi I mach darlington bu dai xing. 3 mach
nay thi dong dien diu ra s€ cao hon, con trg khing thi thap hon.
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R, é 10002
—K

—
U,
I =
C=40uF + ]

)
Rz% 10002

{ 220 U,
0,22uF
Hinh 12.4. Mach b day kéo

12.5. UU, NHUOC BIEM MACH KHUECH DAI CONG SUAT

Uu diém:

- Mach khong dung 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 suat cha yéu
ding theo phuong phdp kich dong vi the¢ d& dat duge cong suit ra 16n ma
khéng cin nguén cung cap cao. Tuy nhién dé tranh méo phi tuyén trong thuc
1€ cdc mach cong suat nay déu duge dinh thién d€ 1am viée & ch& do B.

- Mach OCL ¢6 dac tuyén tan $6 rong va kha nang chéng nhicéu tét.

- Mach c6 két cau gon, gid thanh ha nén duge sit dung rong rii.

Nhuge di¢m:

— Do tii thuong lién lac truc ti€p nén néu c6 su c6 nho 0 mach cong
suat thi di¢n 4p tai diém M s& léch va lam cho tai bi héong, dé khac phuc
ngudi ta thudng mac thém mach bio vé.

12.6. MOT SO MACH THUC TE
So d6 hinh 12.5 la ting cong suit va tang kich.
Hinh 12.5: T,, T, duge kich thich boi T,. Trén T, ¢6 cdc didt va dién

trd R Bién dp md 22U, 4= 2U,, (trong dé U, 1a di¢n dp khi diét duoc
phan cuc thuan). Do dé ta cé:

Uit = Uepa + Uy = Ugepy + Uggoy
Ui = Upps + Upe + Uy + Upgoy
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bi¢m lam vi¢e cua T, dugc chon sao cho khi khong c6 tin hiéu vao,
dién dp cuc emito cua T\, T, bang 0 {dc d6 s€ khong ¢ dong qua tai.

+Ucc +Uce

C A c R
o—] —l—e {
U, U,
1t I
. —o-Ue - o ~Ucc
a) b)

Hinh 12.5. Ting khuéch dai céng suit NPN, PNP va ting kich
a) Mach céng suat thudng; b) Mach dung tranzito mic Darlinton bu.
D¢ tang cong suat clia mach ta ding mach mic Darlington nhur hinh 12.5b,
trong trudng hop nay can ding téi 4 diét dé tao dién dp ban dau cho 4 tranzito.
Trong cic mach khuéch dai céng suat diy kéo néi 1iép, bao gid cling
¢6 mot ting mac colectd chung do dé hé s6 khuéch dai dién dp bang 1, ¢6
nghia 1a bién do dién dp viao kha (6n. Thuc (&, nhilng so dd trén khong thé
dat dugc dién dp kich Uy, 16n theo yéu ciu. Vi muén the ta phai cap cho
cuc CT, mot dién dp rit 16n hoic phai dung nguyén tac boostrap, nghia 1a
nguoi ta thuong dung phuong phdp lam cho dién dp cung cap cho T; bién
thién theo dién dp ra. Diéu nay duoc thuc hién nhd mach hoi tiép duong
xoay chiéu qua tu C. Dién tro R, lic nay duge chia lam hai R;" va R;”.
Mach dugc mic nhu sg dé hinh 12.6.

—O+Ucc

—0 = Uec

Hinh 12.6. Mach diy kéo diing nguyén tic boostrap
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12.7. NG DUNG CUA MACH CONG SUAT DAY KEO NOI TIEP OCL

thinh 12.7 14 so do cau tnic 1C loai MA 0403 cua hing TESLA Cong
hod Séc. Mach cong suat lam viée o ché do AB (T, va T,,) ca hai déu la
bin dan NPN. mach dugce thay the loai két hgp NPN va PNP. Vi viy, mot
trong hai tranzito phai déng vai tro dong thoi ta mach dao pha. Tai coa T,
duce hop thanh bai hat phan: phan mot & mach T,. T, (duoc mic nhu
diov), phin thit hai 14 mach 1ai ra.

Mauch gom T, T, T.. dicn ud 2500, o dicu kién binh thuong ¢6 dong
tinh khoang 10mA. Néu dua (61 cue B cua T, chu ky duong caa tin hiéu
T, md st ¢6 dong qua tal, nguon nang lugng ldc nay [a do w C phong
dien. Khi d¢n nira chu k¥ am dua 1Gi BT, déng lum giam dong tinh. tang
dicn dp tren B eua T, va T, mo ¢6 dong qua tai. Ty, va mach T, T, v
dicn tre 250Q hoat dong nhu mot mach dao pha.

Trong trudng hop nay dong tinh chay trong mach T,. T,,. T, ¢6 ngav
ca khi 1), déng doi vér tin hiéu xoay chicu.

J
4

Hinh 12.7. So d6 IC loai MA 0403

Sor do hinh 2.8 1a cdce cich mic }C MA0403. Minh 12.8a 1a cich mic
Vi e khidng vao nho, hinh [2.8b [a cdach mac véi trd khing vao 16m.
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+U
29k 1000 F
o—] s
T M5 = 1000, F U,

l

1000, F

o U

O

Hinh 12.8. Mach ung dung IC MA 0403

12.8. CAU HOI VA BAI TAP

l. V¢

hoat dong & che do AB.

va phan tich mach khuéch dai cong suat day kéo noi ticp OCL

2. Neéu nhimg diéu kién dé mach khuéch dai cong suit day kéo nai tiep
OCL. ¢6 the hoat dong duge & ché ddo AB.

Bai tap 1. Phan tich tic dung cdc linh kién, nguyén 1y lam vice cia

cac mach dién hinh 12.9,

- Tinh cong suat ra va hi¢u suit theo cde thong 6 da cho tién mach hink 12.9.

I "
Ics 4 ) oy c1 —_.,__
+0.6V @
0.50)
il 'w N
VR — I
—t
'é Ras —~0.6v fex
v j @ *
1 —13.3 R
+ IE_ —
—14V
U, E
Rpz Res
1000 Uee
Hinh 12.9

«Uece = +15V

=-15Vv



)

én, nguyeén ly 1am viéc cua

Bai tap 2. Phan tich tic dung céc linh ki

mach dién hinh 12.10.

(A= - iy g
> 00 w0 A o3

-
<
>

LT WUNL ooz 19013
ng o 1] > s 9

.H- Woat 3 WItw
plaoi W—I
N ’ [ i

ny 9

A
H

vyy _/
L] [ v $0L3 | gre19 o oy
Yy 1q oHn & 1) «Q o .
b)) b

1 .u \AA N ] 2
a.oo azi UGl 2 2
” g1y ay ”
0 AAA

TS T I roou o5
o # 1 > 0 L s n

0BA NEQ

2
A
vy

(A1 47N+

Hinh 12.10
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Bai tap 3. Cho mach di¢n hinh 12.{1
+Ugg = 40V

+Uv = 18V'O\S
- Upg=-40v
Hinh 12,11
Tinh:
a) P)'(Ac):
b) P\'(clc);
) M

d) Tinh cong suat (on hao trén ca 2 tranzito.
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Bai 13

MACH BAO VE TRANZITO CONG SUAT LON

13.1. VAN DE BAO VE TRANZITO CONG SUAT
Do tra khing ra cua cic mach cong suilt thudng nho, dic bict 1a ciac IC
cong suit nén dong ra 1dn deé bi qud ta vitranzito bi phd hong, vi viy phai

st dung mat cich hop 1y cdc giai phap han ché gid tri qua 1on cua dong
dién ra.

13.2. BIEN PHAP TU BONG HAN CHE DONG DIEN RA

D¢ bao v¢ cde tranzito cong suil trong dicu kién tiai nho hay bi ngin
mach tai. ngudi ta thudng ding cdc bicn phap tu dong han ch¢ dong dién ra
khong qui mot gidt han cho trude 1, (¢6 hai cue tinh) - nhu hinh 13.1 [a
mach thuang gap trong cic IC khucch dai cong suat hién nay.

7+E

P! R, J
y D1 T3
B R3 R+
U,
o—3
Ry %

o
U
R
T
:l\‘/ T3
8 -E

Hinh 13.1. Mach bao vé qua dong cho tang ra cua IC khuéch dai cdng suit

Binh thuomg cic tranzito T,, T, & ché do khod cho t6i lic dong dién ra
chua dat 161 gid tri t6i han £1 .. Khi dong dién mach ra qua R, va R, dat
téi gidi han nay, giam dp trén R, va R, do nd gay ra day 16t ngudng ma
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cua T.. 1, (khoang £0,6V) lam T.. T, md ngan sy gia tang ti€p cua I, nho
tic dung phan dong I, I, cua Ty va T,
Tit d6 ¢d the chon R, v R, theo didu kién:

@ _ H0.6V R, - 06V

. —

o i

Cidc dicn ro R, R, d¢ han ¢h& dong vi bio v¢ cho tranzito T, T,

Cic dien trd dinh thicn cho T.. T, d¢ tranh méo tin hi¢u. D& 6n dinh
nhiét ta mic dién trd nhiét R, ¢é he s6 nhi¢t am. Khi nhiét do tang, gia tri
cla R, giam, suv ra Uy, giam, mach con duge mic them dién trd hot tiép
R, dé¢ on dinh nhi¢t cho T, v T..

13.3. DUNG DIOT DE ON DINH NRIET

Tren 8¢ d6 hinh 13.2, viée duy tri dong
tinh [, 6n dinh (& chd do AB) trong dai
nhict do rong. diCu d6 dat duge nho tic
dung bu nhic¢t cua diot Dy vi D,

D¢ xdc lap ché do AB cho cap tranzito
T,. [, can ¢6 ngudn dicn dp phu 1 chicu
phan cuc ¢ho T,, T,. Cic di¢n dp phu nav
duroc tao ra nhg hai di¢n dp thuan roi trén
hat diot D, va D. (loat diét silic) d¢ ¢6 tong
dien dp chung gita hai diém B, va B, 1a
Uy =+ (1.1 =1.2)V: hé s6 nhtét am la:

(- 1mV/ Q). Hinh 13.2. Tang ra day kéo
o o khéng bién ap 8 ché do AB
Vice duy tri dong dicn tinh [, on dinh dung cac diét 8n dinh nhiét

trong mot day nhict dd rong dat duge nho

tic dung bl nhi¢t cla cap diot D, Dy Khi nhiét d6 tang, dién ird thuan cta
diot giam nhung dong thuan cia diot tang nén dién dp thudn cua diot gan
nhu khong doi.

Mat khic, dién dp thuin coa diét nho nén van dam biao cho mach lam
vice g ch& do AB, va do dién trd vi phan lic mo cua 1), D, di nho nén
mach vio khong lam ton hao cong suat tin hi¢u, gép phin nang cac hi¢u
suat cua 1ang.

Ngoii ra, nhd st dung thém cdc dién tré hoi tiép Am mic § cuc emits
T, vaT, v8i R,.R, nho (R,. R, < R).
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13.4. DUNG PHIEN TOA NHIET

Tang cong suit lam viéc véi dong dién ra 16n nén nhi¢t do khi 1am
vi¢e cia cdc tranzito thudng tang. din dén lam cho dong tiép tuc tang va
cdc ti€p gidp sC bi ddnh thung. Vi vay, phai gan tranzito cong suit véi
phién tod nhiét dé c¢6 thé toa nhiét nhanh. Cic phi€n toa nhict thuong
duge lam bing nhom ¢6 xé rinh dé tang dién tich toa rhiét, kich thudc
duoc ché tao tuy thude vao cong suit cta ting khuéch dai. Can luu y khi
sita chira. thay th¢ hodc can chinh mach khuéch dai cong suat phai lap
cac phi¢n toa nhi¢t cho tranzito khuéch dai cong sudt wude khi cho mach
hoat dong.

: 13.5. MACH BAO VE QUA DONG CUA TANG CONG SUAT
BANG DIOT PHAT QUANG

So do mach dién hinh 13.3.

O
+Ucc
Ry
[a)
[o] ’a)
—Uce

Hinh 13.3. Mach bao vé ding diét quang

Trén so dd nay, dong ra cuc dai sé la:

+1 = Um_Um:t
m RI

1 = UI)-X_iUBIiZ
m R2

Viéc han ché dong xay ra khi D,, D, mo. Dién dp thuan caa D, D,can
phai 16n hon U, khoang 0,7V. Ta thudng chon diét phat quang mau do, c6
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dien dp thuan khoang 1,6V, Néu c6 su ¢6 xiy ra lam cho dong ra tang, dian
dén sut dp trén R, va R, (ang, 1am cho D, D, thong — dong vao s¢ bi phan
nhdnh qua D, D, nén han ché dong ra.

13.6. MACH HAN CHE DONG DIEN RA BANG TRANZITO PHU

Sa do cua mach trén hinh 13.4,

i —o+Ucc
% e Jj
' T

Ry T 1
3

D; Ry 3 M

A

T,

R

D, 2

Ry ; R,

T2
oO——4 RG
L i .
j Ry ;
o— o —_

Hinh 13.4. Mach bao vé dung tranzito

T;. T, md néu sut dp trén R,, R, vuot qud tri s6 0,6V. Khi d6 sé giam
bdt su gia tang dong cuc gdc cha T, T,. Céc dien rd R, R, diing d¢ bao v¢
cic tranzito T;, T, khoi nhitng gid tri dinh ctia dong cuc goc.

13.7. CAU HOI VA BAI TAP
{. Tai sao phai c6 mach bao vé tang cong suat, cé nhimg loai mach bao
vé nao?
2. V& mach va phan,t'i(:l; mach dung diét dé én dinh nhiét.
3. V& mach va phan tich mach han ch& dong dién ra bang tranzito phu.
4. V& va phan tich mach bao vé ding didt quang.
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Bai 14
MACH KHUECH PAI TiN HIEU BIEN THIEN CHAM
" GHEP TRUC TIEP

14.1, VAN DE CHUNG VE MACH KHUECH DAl BIEN THIEN CHAM

14.1.1. Binh nghia

Mach khuéch dai mot chiéu bién thién cham (tin hiéu mét chiéu). lam
vi¢c Vi tan sO gdn bing khong, vai hé s6 khuéch dai theo yéu cau.
14.1.2. Dic tuyén bién dd tadn sé ciia mach khuéch dai tin hiéu
mot chiéu

Tai f = 0 thi h¢ s khuéch dai K = 0.

Ky &

f
0 >

Hinh 14.1. Dac tuyén tin s& — bién dé mach khuéch dai tin higdu mat chigu

14.1.3. Phudng phap ghép nguén tin hiéu vé&i véi dau vao cua
mach dién

Dé thuc hién mach khuéch dai mot chiu bién thién cham theo yéu
cau, nghia la dac tuyén tan s6 ~ bién do nhu hinh 14.1, nén viéc ghép tin
hiéu vao véi mach khuéch dai va ghép gilta cic ting khéng thé ding
phuong phédp ghép dién dung (ghép tu) hay ghép dién cam (ghép bién édp).
vi khi d6 dac tuyén tan s6 — bién do khong dat yéu cau (hinh 14.2 -- mach
ghép tang trong khuéch dai).

Nhu vay, dé truyén dat tin hiéu mot chiu bién thién cham. cin phai
ghép truc tiép theo dong mat chiéu gifa nguodn tin hiéu vdi bo va gifta cic
tang vdéi nhau.
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Trong mach khuéch dai ghép truc tiép khong ¢é phéan t cich ly thanh
phan maot chi¢u. Vi vay, dién ap ra khong chi duge xéac dinh bing tin hicu
ra co ich. ma ca tin hicu gia do su thay dai ch€ do mot chiéu cla cac ting
theo thot gian, theo nhiét do hay mot nguyén nhan ta nao khac. Vi vay, cin
quan 1am dac bict dén nhitng tang diu, vi su thay doi ché do mot chiéu g
day s€ duge cic 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 DAI

14.2.1. Mach dién va tac dung linh kién

Mach 14.2. Mach khué&ch dai tin higu mdt chiéu 3 tranzito

* Tac dung linh kién:

E,. E... R,: Cic thong s6 ngudn dau vao:

T,, T.. T: Phan t& khuéch dai;

R, R,: Mach dinh thi¢n ki€u phan dp cho By,

Ri. R, Ry Lan lwgt 1 dién tro cuc E-T, T,, T;

R Reo: Pién o cung ¢ap dién dp cho cuc B-T,, B-T,, dong thai
cing la dién urg tai cue C-T,, C-T,.

R Dién wo cung cdp dién dp cho cue C-T, va la dién tro tai T,

R;:. R;: tao thanh mach phan dp tdi mach ra.

* Nauyén 1y lam viée:

So do mach dién hinh 14.2, Mach khuéch dai tin hiéu bién thién cham,
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ngudi ta thuong dung phuong phip ghép truc ti€p ngudn tin hiéu vai dau
viio. giffa cdc tang, gitra ddu ra véi tai. Tin hiéu tir clra vio duge dua vao
mach khuéch dai gom 3 tang khucch dui T,, T, va T,. Di¢n dp ra sau
khucch dai duoc 1ay ra wrén tai R,
Heé s6 khuéch dai chung cua mach duoc tinh:
K. =K. K, K, (14.1)

Vai K, K,, K lan luot 1a hé s6 khuéch dai cua tang 1(T,), tang 2(T,)
va tang 3(T,).

14.2.2. Tinh toan cac théng s& cua mach dign
Tir sy d6 mach dién 14.2 gém ba ting khuéch dai, colecta cta tranzito
trude duge not truc tiép vai bazg clia tranzito sau, ta thady dién dp cap cho B
cua T, dugce lay tir C cha T, nén:
Up. = Ug, (14.2)
Khi d6 dién trd R, nhd dong 1, tao nén dién dp can thiél U, cho ché
do tinh cua moi tang. Diéu d6 dat dugc bing cdch ting dién thé am trén
emito ctia moéi tranzito.
Xét tranzito thir hai, ta cé:
Umz = U('m - Uyanz = U('m - llzuz-RE: (14-3)
Pé xic dinh h¢ $6 khuéch dai cta méi tang, ta gia thiet R/ Ry = R

R.> R, khi d6 cdc hé s6 khucch dai twong dng cia moi tang dugc tinh la:

R, /R, R R
K= B| LIR B zﬁ] Rl = RCI (14.4)
vl BRp, El
R, /IR, R, R
K, =P, c2 CARS 5 e €2 14.5
2= P R, b: B.Re Ry, ( )

K.=p R MR, +R IRy _ R, /(R +R,//R))
3 3 R\,J RB

Nhu vay hé s6 khuéch dai cta timg ting ty 1€ nghich véi dién tro emito
cla né.

(14.6)

Dién trd R, tinh theo ché do 6n dinh nhiét cia ting dau ¢é tri 6 W vai
tram € dén vai kQ, dién rd R, clia nhilng ting sau vita dé€ on dinh nhiét
do, vira dam bao tri s6 U, yéu cau tuong img trong ché do tinh.
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Khi thuc hién ghép truc tiép thi di¢n dp trén emito ciing nhu ciua moi
ting sau phai tang dan, dan dén lam giam hé s6 khuéch dai tirng tang
(K> K, > K,) din dén hé s6 khuéch dai chung (K. ) giam.

Nhuoc diém cua mach khuéch dai tin hiéu mot chidu bic¢n thién chim
hinh 14.2 dugc khac phuc bang hinh 14.3 va 14.4.

Hinh 14.3 Hinh 14.4

Trong 50 dod hinh 14.3, dién tr& R, ¢6 thé chon nhd di vi ¢6 miic thém
di¢n trd R, mac gira cuc E clia T, va nguén cung cdp L., tao thém mot
dong di¢n phu chay qua R,.

‘Theo cong thiac (14.3) doi véi so d6 14.2 ta ¢é:

U Ui

R}:: = C“—Il— (14.7)
K02
bat véi so dé hinh 14.3, tinh R,
R, = Ml‘ﬂ‘?_ (14.8)
oo +Ip

Con véi so dé hinh 14.4, do mic thém diét 6n 4p D, vao mach emito,
R, dugc tinh:

Ucm - Uman: -U
ll-:n:

_ D
REZ -

(14.9)

Céc mach khuéch dai mot chiéu ghép truc tiép ¢ dic diém la don
gian, nhung hé s6 khuéch dai khong cao (khoang vai chuc 14n) dugc sir
dung khi tin hiéu cira vao tuong déi 16n 0,05 + 0,1V va do tréi diém 0 doi
hot khong chat ché.
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Muon ¢6 hé s6 khiwéch da ion hon (hang tram dén hang nghin lan) thi
khong thé dung cich ghép tang nhu trén Vi s& xuat hién do ol quéa mic
cho phép va viée bu nhiét do cing rat kho khan, cic mach khuéch dai vi sai
trong bii 17 s¢ khac phuc nhimg nhuge diém trén.

14.3. UU, NHUGQC PIEM CUA MACH KHUECH DAl GHEP TRUC TIEP

Uu diém:

- Pac wyén tan 56 cua mach bang phang it méo tuyén tinh do phan t
noi tang gay ra.

¢ s& khucceh dai 1dn lion cdc mach twong duong c6 st dung phan
tie ghép.
Nhuoe diém:
Che do mot chidu lién quan chat ché gifa cdc tang nén viée 6n dinh
dicm 1am viée ¢6 nhicu khé khan hon so v6i mach ghép bich dp vi ghép RC.
- Mach khong phoi hop tré khang.

14.4. PHUONG PHAP GIAM PO TRO! PIEM KHONG CUA MACH
KHUECH DAI TiN HIEU BIEN THIEN CHAM GHEP TRUC TIEP

Su thay déi mot cich ngau nhién cda dién dp ra trong bo khuéch dai
mot chicu khi tin hiéu vao khong doi AU, = 0 goi la su troi di¢m khong
cia bo khudéch dai.

Nguyén nhan 61 L do tinh khong on dinh cta dién dp nguon cung cap,
cta tham s6 tranzito, cia gid ui dién (ed thay doi theo nhict do va thot gian.

Gia 50 di¢n dp trot o dau ra AU duge xidc dinh khi gan mach dau vio
cua bo khudch dai (¢, = 0).

Chat luong cia bo khudch dai mot chiéu duge danh gid theo dién dp
tro1 quy vé dau vio coa nd:

AU

Z\U“\ - . K bk

Do troi quy v& dau vio viy dac trung cho trivsé tin hicu gia ¢ dau vio,
bo khuéch dai ¢6 hé s6 Khucch dai la K, . Tuy thudoc vao yéu ciu cia bo
khucéch dai ma trj s6 nhé nhat cua tin hicu dau ra ciing phai [én hon AU,
hing chuc hoac hang uam lin.
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14.5. PHUONG PHAP BU BIEN AP NGO VAO

D¢ tanh hicn twong woi dicm khong, cin mac them nauon ¢, noi ticp
vO1 nguon ¢, (hinh 14.2) & mach vio cta bo khuéch dai.

O cia vao mach khuéeh dai (hinh 14.2), ngudi ta mic mot ngudn dien
ap bt dau vao ¢, not UEp v6i ngudn tin hicu vio. sao cho khi ¢, = 0, dong
qua nguon biang khong. Muon the phai chon di¢n ap bit ¢, = Uy,

Co theé tao ra dién dp bu U, nhd Ry, va Ry, theo so dd hinh 14.3, 1ai
day di¢n dp bl cua vao dugce tinh:

F R,
Uy, =U, = _ER (14.10)

Hinh 14.5

14.6. PHUGNG PHAP BU DIEN AP NGO RA

Trong mach khucch dai tin hi¢u mot chidu, do dac di¢m ghép truc tiép,
khong ¢6 phin o ciich 1y thanh phan mot chicu, nén di¢n dp ra khong
nhitng chi duge xdce dinh bang tin hicu ra ¢d ich ma cdn ca tin hicu gid do
s thay doi eh¢ do mot chidu cua cdc tang theo thoi gian. theo nhiét do hay
Vi mot nguven nhan la ndo khic.

Su thay doi ngau nhién cta dicn dp ra trong bo khucch dai mot
chidu, ¢ha veu 12 nguyén nhan do su khong on dinh cha dién dp ngudn
cung cap. cta tham so tranzito, gid tri dién trg tai thay doi theo nhiét do
va theo thor gian.

Muon bir dién dp ngd ra, phai nang cao h¢ s6 khucéeh dai tin hicu ¢co
ich. Trude hét, can phai xdce dinh dai dicn ap AUy, sao cho AU, la mot
phan khong dang k¢ so vai tin hicu ra ¢ ich. Tuy thuoc vio véu cau cia
bo khucch dai, ma tri $6 nho nhat caa tin hiéu ¢6 ich ra ctng phai 1én hon
AU nhi¢u lan.
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Tul mach ra can ¢6 dién dp bi. tai R, duge mac vio dudng chéo mach
cau gom cic phan tr mach ra tang cudi vi cdc dién g R, R (hinh 14.2).
Khi dé s€ dam bao diéu kién U, = 0 khi ¢, = 0; dién trd R, R, déng vai trd
bo phan dp d¢ tao nén dicn ap bl bing U ., cho mach ra cua tang khi ¢, =0,
LR,

= = Uem (14.11)

14.7. CAU HOI VA BAI TAP

1. V¢ va phan tich dic tuyén bién do -~ pha cia mach khucch dai tin
hicu mot chic¢u bién thién cham.

2. V& va giai thich tic dung linh kién. nguyén Iy lam vi¢c cta mach
khué&ch dai tin hi¢u mot chicu gém 3 tang khucch dai.

3. Phan tich. vu, nhuge diém cua mach khuéch dai tin hi¢éu mot chiéu
bi¢n thién cham so véi cac mach khuéeh dai ghép dién tro — di¢cn dung va
mach khudch dai ghép bién ap? Giii thich tai sao mach khuéch dai tin hi¢u
mot chidu bién thién cham khong st dung cidc mach ghép trén? D¢ xuit
bi¢n phip khac cho mach khuéch dai tin hi¢u mot chiéu bi¢n thién cham.

4. Cho mach di¢n nhu hinh ve

X o +U
*Icﬁ' g2 | Ico B
R, R, 2 S
Fo—
lg2
Ty
Ict R = 10kQ2
|
Cq L T4 * Uge> leo+ Ig2 U § U
o—{}— | R, l c2 a
;Wi Ug>
U Uge 1
i l ‘ . Ra C:&T
\ j

& + o—
_T..OV
Hinh 14.6
Tinh cdc thong s6 cua mach dién: 1, Uy, Ugrs Ky K,
5. Sir dung mach dién trong hinh 14.6, tinh tin 6 giGi han trén (f),
1an s0 gidi han dudi (f), tir d6 vé dac tuyén bién do — tan s6 mach dién;
nhan xét dic tuyén tan s6 - bién do vira v&.
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Bai 15
KHUECH PRI MOT CHIEU
O BIEN DOI TRUNG GIAN

15.1. SO DO KHOI CHUC NANG CUA MACH KHUECH DAI MOT CHIEU
cO BIEN POI TRUNG GIAN

B¢ xay dung bo khuéch dai mot chicu tin hiéu bién thién cham thuong
su dung mach khuéch dai ghép truc tiép, cé thé dung phuong phdp khic
(phuong phép gidn ti€p) sit dung mach diéu ché dé bién déi trung gian sang
tin hiéu xoay chiéu, xir 1y khuéch dai tin hicu cho du 16n rdi lai bién doi 11
lat tin hieu mot chiéu.

15.1.1. So dé khéi ca mach khuéch dai mét chiéu co6 bién dai
trung gian

So dé khoi dugc thé hién trén hinh 15.1.

Tin hiée vao —»| AC KD AC |~ Tin hiéu ra

1 2 3
Hinh 15.1

Véi tin hiéu dau ra gap K lan tin hiéu ddu vao:
U, =K. U, (15.1)

15.1.2. Chifc ning cua sd dé

Khéi |: Dién dp mot chiéu duge dua téi bo diéu ché [am bién déi mot
trong nhimg thong s6 cta dién dp xoay chicu (cdc thong sé dé la: bién do,
1an s6, pha cua tin hiéu) theo quy luat cuta tin hiéu mot chiéu bién thién
cham. O day thudng ding nguyen 1y didu bién, it khi ding diéu tdn hay
diéu pha. Liic d6 & diu ra cua bod diéu ché, ta ¢é dién 4p xoay chiéu cé bién
do ty 1é véi dién dp vao U, bién déi cham.

KNhéi 2: Tin hiéu xoay chiéu dugc dua téi bo khuéch dai xoay chiéu.
¢6 hé s6 du 16n, tin hi¢u sau khuéch dai tai khoi 2 duge dua dén khoi 3.
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Khor 3: Dien dp sau khi khucch dai duge tach séng bang bo eidi diéu
ch¢” 3. nham chuvén doi tin hicu xoayv chi¢u ¢6 chifa thong s6 cia tin hi¢u
mot chi¢u bi¢n thién cham, thanh tin hicu mot chiéu goc di duoe khuéch
dai 1¢n nhicu lan.

15.1.3. So dd khoi bo khuéch dai mot chiéu hai dudng cé bién déi
trung gian

Kb

KD [

AC
KB
AC -

Hinh 15.2

bay la phuong dn khidc, Khi thiét k& bo khuéch dai tin hi¢u mot chicu
¢6 bién do1 trung gian.

bPicn ap mot chicu U, dong 1thoi dat 1én hai nhinh song song. Mot
trong hai nhanh dé 1a bo khuéch dai mot chiéu ¢ bién dot trung gian (hinh
15.1) ma nguycén 1v tan vice da duoe trinh biy & trén.

Nhinh con lai la bo khuéch dai mot chicu ghdp true 1iép ¢6 hé s6
khucch dai K. nhuw da trinh bay trong bai 14,

Pi¢n ap ra cua hai bo khuéch dai trén duge dua t61 mot bd cong va sau
d6 dua vito bo Khuceh dai chang tiép sau. Néu tinh dén dicn ap ré6i AU do
bo khucch dai tin hicu mot chiéu ehdép true tidp gay ra, thi dién ap dua vao
bo cong s¢ L

U =K. U +K,U +AU) (15.2

U, =K +K)l +K,. AU (15.3)

Khi d6 do troi dicm =0 tuong déi (h) cta bd khuéch dai mot chiéu fa:
K, .AU K -

1= - — (15.4)

(K +K)U, K ~K.

Trong dé h* li do troi cia nhanh khuéch dai mot chicu truce tiép,
dugc tinh:

h'= AU/U. (1

N

3)

Tu bicu thite trén ta thdy ring do n dinh cua bo khuéeh dai mot chidu
cang cao khi ty so K,/K, cang 16n.
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Vi tham s0 cuia bo khuéch dat mot chicu hai nhinh ¢é bién dér trung
gian 16t hon nhicu so vdi bo khuéch dai mot chiéu tuong tr khic. cho nén
chiing durge ding cho nhitng trudng hop khi can hé s6 khuéch dai cao vé
do troi dicm “0” nho nhat. nhu trong mady tinh tuong (u hay trong cic thiét
bi do tuong.

15.2. MACH DIEU CHE DUNG TRANZITO

15.2.1. So d6 mach dién va tac dung linh kién

So dé mac tranzito theo kiéu
colecto chung, nhi¢m vu linh kién R A c Uy

trong much nhu sau: L

R: Bién trd cung cap dién dp
*ho cuc E tranzito.
cho cu tranzito U Ry

N x P .. v
C: Tu nd1 tang dan tin hicu 0———'\/\/\/\—i<
sat khi dicu ¢h¢ 161 mach ra.

R,. Dién trd mac néi ticp tin Mass
hi¢u vio va cuc B tranzito d¢ phoi  * ©
hop tro khing va cich ly cuc B
tranzilo vai cia vao.

Hinh 15.3
T: Tranzito hoat dong nhu mot khoa dién ta dong mo.

15.2.2. Nguyén ly hoat déng mach dién
Pay 1a mot bo diéu chid don gian dung khoid di¢én tlr. hoat dong nhu suu:
dién dp U, duge truyén 161 diém A, néu tranzito it néu tranzito mo — U, = 0,
Khi dat tdt dau vao cua tranzito mot xung dién dp hinh chir nhiu, thi ¢
didm A cling s& c6 mot dién dp xung ¢6 bién do ty 1¢ véi dicn dp vao U, Dién
dp nay qua ty C dit t6i dau ra, nghia ta ddu vao cua bo kKhuéch dai xoay chicu.

15.3. UU, NHUGC PIEM CUA MACH KHUECH DAI MOT CHIEU
cO BIEN BOI TRUNG GIAN

Uu di¢m:

— Mach ¢6 d6 on dinh cang cao trong khi hé s6 khuéch dai dign ép cia
mach cang [dn (thé hién & bidu thic 15.5).

~ Mach ¢6 dé tréi di¢m “0" nho nén do chinh xdc ctia mach cao.
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Nhuoc diém:

- Mach dién phic tap, cé thém nhiéu thanh phan, chitc ning mdi ma
mach khucch dai mot chiéu ghép true 1iép khong ¢6.

- Ton hao ning lugng mét chidu 16n.

15.4. UNG DUNG CUA MACH DIEN

Mach khucch dai mat chiéu ¢ bién ddi trung gian dang mot nhanh
hay hai nhdanh ¢6 h¢ s6 khuéch dai cao véi do troi diém 0" nho hon so vét
mach khuéch dai tin hiéu mot chicu khic, nén duge ving dung nhicu trong
cac mach yéu cau do chinh xic cao nhu trong thiét bi do ludng, trong may
tinh wong w.

15.5. CAU HOI VA BAI TAP

I. V& 50 d6 khoi va phan tich chic nang cdc khoi trong mach khuéch
dai tin hic¢u mat chiéu ¢d bi¢n doi trung gian.

2. Phan loai cidc mach khu&ch dai tin hicu mot chiéu ¢é bi¢n doi trung
gian? Phan tich su khac nhau gida cic loai mach vira néu.

3. Tai sao ndi mach khué&ch dai tin hi¢u mot chiéu ¢é bicn déi trung
gtan mot nhanh thuc chit 13 mét nhdnh trong mach khuéch dai tin hiéu mot
chiéu ¢6 bién ddi trung gian hai nhdnh? Hiy v& va phan tich so d6 khai thé
hicu quan di¢m vira néu?

4. V& va phan tich tdc dung linh ki¢n, nguyén 1y hoat mach diéu ché
su dung tranzito.

5. Phan tich vu, nhuge diém ctia mach khuéch dai tin hiéu mot chiéu
bién thién chim ¢6 bién déi trung gian so v6i mach khuéch dai tin hiéu
mot chidu ghép truc tiép.
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16.1. DINH NGHIA MACH ON AP

Moi thi€t bi hoac mach dién 1o déu can ¢6 ngudn dicn 4p hay dong
di¢n mat chi¢u on dinh cung cap d¢ duy 111 hoat dong clia ching moét
cdch tin cdy va hiéu qua. Thong thudmg nguon nang fuong do 1a ngudn
nang luong dién dp mot chi¢u chinh luu tir mang 1uéi dién xoay chicu
LIOV - 220V(AC).

Nhi¢m vu cua mach dn dinh dién dp (got tat 1a mach on dp) 13 cung
cip dién dp mot chicu khong déi cho tai ticu thu khi dién dp ludi dién thay
déi. khi tai bién déi thudng gap trong thue (&,

C6 hai loai mach on :dp dung tranvzito 1a mach 8n dp nai tidp vit mach
on ap song song. Cic mach én dp nay c6 thé cung cap mot dicn ap mot
chiéu ddu ra On dinh & mot pia tri nhat dinh ngay ca khi gid tri ddu vao cia
mach thay dé6i hoic tai cha mach thay déi.

16.2. MACH ON AP TUYEN TiNH NO! TIEP DUNG TRANZITO

16.2.1. SO d6 khdi va chure nang cua cac khoi

S dé mach én 4p tuyén tinh noi i€p nhu hinh 16.1:

o DIEU CHINH
Y, | U

LAY MAU

TAO BIEN SO SANH VA

AP CHUAN KHUECH DAL

Hinh 16.1. S8 d8 mach &n ap ndi tiép
Chuc nang cdc khéi:

-~ Khai 1ay mau: 1ay thinh phin sai léch dién dp chira 6n dinh cung cap
cho khéi so sdnh.



Khéi tao dien dp chuan: tao ra mot mic dién ap chuan d¢ dua téi
khoi so sanh.

Khoi »o sidnh (SS). khucch dai (KD): So sidnh dicn dp chua on dinh
do khai lay mau cung cip véi dien dp chuin d¢ 1ay ra thinh pban sai 1éch
roi khuech dai [én. cung ciap cho khai di¢u chinh.

- Khoi diéu chinh: Diéu chinh dién dp roi trén khoi niy theo hudng
naugc lai véi dicn dp thay déi & dau vio. giir cho dién dp ra khong déi.

Neuyeén tac hoat dong:

Trong qua trinh lam viée, mot phian dién ap ra nh¢ phan (0 lay mau
luén duge so sanh v6i dién ap chuan (do phan (& tao dién dp chuin tao ra).
Khi di¢n dp vao khong on dinh xuat hieén tin hi¢u sai léch. thanh phan sai
1¢ch nay duoc khuéeh dai 1én (nhd phan tr so sdnh, khudeh dai). tdc dong
[én phan tir diéu chinh, lam cho tham s6 cna phian ur didu chinh thay d6i bi
fai tdc nhin gay mal on dinh. Do do: U, = Hing s6.

16.2.2. Mach dién va tac dung cua linh kién

+ e , ’ .
Iy XZ A
R
! Ry SRy
+ +
Uy \:‘:/ C; T = C, U,

R

i
Y Y

Hinh 16.2. So d& mach &n ap tuyén tinh

Tac dung cua linh ki¢n:

Ta doi chiéu ban vé so ddé mach di¢n nguyén ly va so doé khéi mach on
ap tuyén tinh d¢ xdc dinh tic dung linh kién.

C,. C,: Cac tu dién loc;

R,. R.: Phan o 12y mau;

D,. R.: Phan tir dién ap chuan:

T,. R,: Phan ta so sinh, khuéch dai;

T,: Phan tr didu chinh.
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16.2.3. Nguyén ly hoat dong

Gia su dién dp U, tang, dic¢n dp teen R, tang, Uy, tang. So sdnh vai
di¢n dp chuan U, trén D, do d6 Uy, tang. Dong 1., taing. Dong dié¢n I, chay
quat R, dan dén Uy, tang, U, giam. Vi cuc CT, n6i true 1iép vai cue BT, nén
U, giam — tranzito T, bét thong hay R...--T, tang, sut ap AU (ang, bu lai su
tang & dau vao. Do do, dién dp ra dugc 6n dinh. Phan tich tuong tu véi
wuong hop dién dp vao giam: lic nay di¢n dp trén phan td [y mau giam, do
d6 Uy, 4, giam. So sdnh vé1 dién 4p chuan U, nén gia trt Uy, giam, dong 1,
giam. dién 4p roi rén R, (U,,) giam. Dién thé duong & bazs T, ting, nodi tro
cua T, giam hayv R, -7, giam. Sut 4p AU giam tuong duong vdi luong giam
U.. Do do. dién 4p ta duge giit & mic khong doi.

Nhu vay AU ty 1¢ thuan vdi dién dp vao:

U=U -AU

U, tang thi AU tiang con khi U, gidam thi AU ciing giam mot lugng
twrong ung. do do:

U, = Hang s6

Qua nhi¢u céng trinh nghién citu, dién dp ra cang 6n dinh va dién trg
ra cua mach 6n Ap cing nho néu do khuéch dai clia mach khuéch dai mot
chi¢u 16n. Vi vay. cin phai chon tranzito T, c6 hé¢ s6 khuéch dai 16n.
Ta ¢4 bicu thdc dién ap:

U, =U.R/ (R, +R))

Suy ra: U, = U, (R, + RY)/R,

U, = U (1 +R,/R,)

Tir bicu thuc wén ta thdy dién dp ra ¢6 thé thay déi bang cach didu
chinh gid tri phan ur 14y miu R,, R,. O diy, ta mic thém mot dién 1 bicn
doi VR vao giira R, va R,.

Ngoii ra, vi phan tlr diéu chinh T, mac néi Ué€p vdi tai nén ‘I', phai chiu
dong dién 18n. Ta biét ring trong mach mac song song:

IL=1+1L

Pé bao vé cho T, ta can mac thém mot dién tré Rgsong song véi T,

R, [am nhiém vu phian dong cho 1.

16.2.4. Tinh toan cac théng sé cuia mach dién
Vidul6l:
Tinh todn dién 4p dau ra va ddong dién ra tai cia mach 6n dp hinh 16.3.

10T MACH GIEX
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Cho biét cic thong s0:

R, = 1k€Q: U, = 12V; R = 220Q; B = 50; U, = 20V; U, = 0.7V.
Bai giai

U, T, U,
Tinh U, o * o
U =U,-Up=12V-0,7V = 11,3V. R
Ugu=U-U =20V -113V=8,7V gR(
- oV -12V
Iy = v.-u, =2 =36.4mA U,
R 220Q
Dong chav qua R;: §, = Y _n3v_ 1{,3mA
R, 1kQ Hinh 16.3
Vidu [6.2:
Cho so d6 mach hinh 16 .4.
U, + U,
R,
o+
R|
U? R?
Hinh 16.4

Hay phan tich mach dién va tinh di¢n dp on dinh ra cba mach véi 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. Tic dung linh kién:

Hai dién tré R, va R,: Mach 1y mau;

Diot zener D, va R.: Cung cap di¢n 4p chuan;

T,: Phan t& so sdnh vi khuéch dai;

T2 Phan t didu khién.

~ Nguy¢én ly hoat dong:

NCu dién dp dau ra ting qua phan dp R, va R, dié¢n dp U, tang, lam
di¢n ap Uy cha T, tang (dién dp U, khong déi), 1am dong qua T, tang din
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dén di¢n dap U, cua T, giam lam cho ndi trd caa T, tang, lam cho sut dp
trén T, tang, vi vay duy (ri duge dién dp dau ra cha mach.
Teuong hop dicn ap diu ra giam, giai thich tuong tu.
-- Xiic dinh di¢n ap dau ra:
Picn dp U, bing 16ng cia dién dp U, cia T, va U, va dugc tinh:
R,
R, +R,

U,=Up+U, =

Do dé dién dp dau ra U, dudgc xic dinh:

R \
l'Jl = ! +R_ (U/+UI(]:’)
R, -
Theo cong thic: U, = &j—&(U ,TU )

Thay s6 vao, dién dp on dp ra s€ Ia:
_ gOkQ +30kQ
30kQ

U (8,.3V+0,7V) =I5V

1

16.3. MACH ON AP TUYEN TiNH NOI TIEP DUNG OP — AMP

16.3.1. Mach &n ap ndi tiép ding khuéch dai thuit toan

Hinh 16.5
Trong hinh 16.5, bdo OP — AMP déng vati tro bo so sanh va khuéch dai
nhu trong so d6 khai hinh 16.1.
B6 phan dp R, va R,: Mach lay mau;
D,: Cung cip dién 4p chuin cho OP — AMP;
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T, Phan tr diéu chinh, s¢ diéu chinh d¢ dién dp ra ndy khong thay déi.

Bicn ap ra duoc tinh theo cong thiac:

U, :[H—R—IJU,
R.

16.3.2. Mach han ché déng dién

P¢ bio v¢ mach 6n dp khi bi qui tai hoac ngan mach thi sa dé 6n ap
duoc vE lai nhu hinh 16.6.

K

<
—

Hinh 16.6. Mach han ché& déng

Khi dong tai I tang thi dién dp.roi trén R (sampling circuit), di¢n tré
nay dong vai trd mach lay mau, cing (ang Ién. Khi dién dp trén R ting do
16n. 1am T, mo. T, mo 1am dong cuc bazg cua tranzito T, giam, va lam
giam dong tai qua tranzito T,, tranh cho R, qua tai. Nhu vay hoat dong cta
R va T, 1am han ché& dong tai cuc dai.

Mach han ché¢ dong (hinh 16.6.) chi lam giam dién dp tai khi dong
dién vuot qua gia trr gidt han.

Hinh 16.7 ta mach han ch& dong cii tién. 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 bo phan dp R, va R., bd phan dp s& lay mot phan dicén dp tal dau ra
ciua T,. Khi dong |, tang 1én dén gid tri cuc dai, di¢n ap roi trén R da
I6n m& T, dé han ché dong. N&u dién trd tai nho. dién ip diéu khién T,
md nho. Khi dién ted tai tré lai gid tri cua nd, mach dién trd lai hoat
dong én ap.
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Hinh 16.7. Mach han ché& dong cai tién
16.4. MACH ON AP TUYEN TiNH MAC SONG SONG

16.4.1. SO do khbi va chirc nang cua cac khai

Mach én dp song song thuc hién 6n dp bang dong ticu hao song
song vai tai dé on dinh dién 4ap ra. Hinh (6.8 12 sa d6 khai cua mach 6n
ap d6.

u

. U
llls [
: - Tin hiéu diéu khién
biéu khién
I R,
bien ap So sanh
chuin

Hinh 16.8. Sd d8 khai mach &n ap song song

Picn dp dau vao khong on dinh cung cap dong cho tai. Mot phan dong
dién bi mat di do phan wr diéu khién d¢ biao dam cho di¢n 4dp ra duge on
dinh dua d&n tai. Mach 1ay mau cung ¢ap tin hi¢u hoi ticp (61 bo so sdnh,
sau d6 1y ra mot tin hiéu diéo khién dé fam thay déi dong dién chidy qua
phin tér didu khic¢n. Vi du, khi di¢n dp diu ra tang, mach ldy mau cung cap
tin hiéu hoi ép (61 mach so sanh, diu ra mach so sdanh dira tin hicu dicu
khicn 1hm tang dong dién song song qua phan tir diéu khicn, lam cho dong
tai giam \uong pilr dién dp on 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,
R,
Hinh 16.9. On ap song song dung tranzito
R,: Phan tir 12y mau; D,: Tao dién ap chuan;
T,. Phan tr so sinh; T,: Phén 1 didu khién.

16.4.3. Nguyén ly hoat dong

Piot zener cung cap mot dién dp chudn, do d6 dién dp trén phadn tir lay
mau R, s& quyél dinh di¢n dp ra. Khi dién dp ra thay doi, thm dong song
song qua T, cling thay déi, dé gii cho dién dp ra 6n dinh. Tranzito T, lam
cho dong cuc bazo cia T, 16n hon mach ding moét tranzito, vi vay én dinh
dong qua tai I6n hon.

_ bién dp ra duge xac dinh nhu sau:
U =U=U, + Uy, + Uy

16.4.4. Tinh toan cac théng sé cua mach dién

Vidu 16.3: Cho mach dién hinh 16.10.
Hay phan tich mach dién va xac
dinh di¢n 4p 6n dp ra, dong 1., 1,. L.

+
Cho biét: R_ = 120Q); R, = 100€;
U,=8.2V; U, =22V. U,
o U, 2R
Bai giai:

— Phan tich mach:

Mach én dp song song don gian | -
hinh 16.10. Hinh 16.10
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Trén dien trd R dién ap chua 8n dinh. sut dp do dong cung cap 15i tai
R,. Bién dp rén tai duge xiic dinh bai dién 4p zener va dién dp gitta bazo —
emito. Néu dién trd tdi giam, dong diéu khién cuc B ciia T, ciing giam, lam
dong colecto ciing gidm, s& 1am dong tii 1dn 1én va 6n dinh duge dieén dp
trén tai. Dién dp ra trén tai la:
U=U,+ Uy
- Xac dinh dién 4p on dp ra, dong I, 1, I
Dién dp én ap trén tai 1a:
U=U,+Up=82V+0,7V=89V
Dong qua tai la:
U 8.9V

=—t=>"T -89mA
R, 100

1

(

Vai dién dp vao 22V, dong qua Ry 1a:
U, -U  22V-89V
R, 1200
Do dé dong qua colecto la:

Ic =1;-1,=109 mA - 89 mA = 20mA

1 = 109mA

16.4.5. Mach &n ap song song ding OP—AMP

Hinh 16.11 1a mach 8n dp song song ding OP-AMP nhu 13 bd so sdnh
dién ap. R,

- + AN ’ y .

ER2
4

Hinh 16.11. Mach &n ap diing OP-AMP
Dién dp chudn nhd di6t dn 4p D, duge so sinh véi dién ap hoi tiép tir

bo phan dp R, va R, dé diéu khién T,. Dong qua Ry s& dugc diéu khién syt
ap trén R, vi vay dién dp ra duge 6n dinh.
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16.5. MACH ON AP DUNG IC

16.5.1. Khai niém chung

Rét nhicu mach én dp sir dung cdc loai IC 6n dp. Cic 1C 6n dp chifa
neudn dién dp chudn. bo khuéch dai so sanh, phan & diéu khién bao vé qud
Lal. tat ca nam trong mot IC don 1¢.

Maic du cdu tao beén trong IC cé khic vdi cidc mach on dp truée nhung
hoat dong bén ngoai thi nhu nhau. Pi¢n dp on dp ciing cé thé diéu chinh
duge hodc ¢ thé [ ¢a dinh. Dong tdi ctia cac IC tir hing tram mA dén
hang chuc A, do dé rat phit hop véi nhiéu mach thiét k€ yéu cau gon nhe.

Vao Ra

GND

TA

Q

Hinh 16.12. Sd d3 khdi b &n ap dung IC
Hinh 16.12 cho thay su ghép néi IC 6n dp 3 chan véi mach.
bién-dap vao U, duge dua tdi mot chan, dién ap ra duoc 6n dp U, tir
chan thit 2, chan that 3 duoc ndi vdi mass.

16.5.2. Cac ho IC an ap thong dung va (ng dung cua chung

«) On ap o dinh ding IC

* Ho IC 78xx cung cap di¢n dp ra ¢6 dinh tr (+)5V dén (+)24V. Ky
hi¢u xx d¢ chi dién 4p ra.

Vi dy, 7805 1a 6n dp 3V 7824 la 6n 4p 24V.

Su d6 mach mic trong thuc t€ nhur hinh 6.13.

Hinh 6.13. Mach &n ap ding 7812



Trong do:
Chan | duge noi véi dién dp vio;
Chan 2 duogc noi véi mat:
Chin 3 duge noi vai tai:
Tu dien C = 0.1pF d¢ cai thién qud trinh qua d6 va loc nhiéu tin s cao.
Dong dién dua ra cia ho 78xx thudng <1 A.
# Ho 79xx tuong wr nhu ho 78xx nhung cung cap dién ap ra c6 dinh tir
( 5V dén (-)24V.
by On ap diing 1C ¢6 thé diéu chinh dioe dién dp ra
Cac 1C on dp ciing sdn ¢6 mot s6 loai cho phép ngudi sir dung co thé
dicu clunh dién dp ra nhu mong mudn.
LM317 trong hinh la mot mach vi du.

o— U, U, 1
+ LM317 "1 *
ADJ Uve{ R|
Uv Ull
L‘ laoy
R,
o _L —0

Hinh 16.14. Mach &n 4p diing LM317
LLM317 ¢6 the hoat dong v6i pham vi dién dp ra tr 1.2V dén 37V, dién
tro R, va R, xide dinh dién dp ra (1.2V dén 37V).
C6 (hé tinh di¢n dp ra cho mach theo cong thife sau:

LJ| = Urul (I + % ) + I.\dj I{'_’ (*)

1

Trong dd U, = 1.25V va I, = 100pA

Vidy 16.4: Xidc dinh dién dp ra coa IC LM317 véi R, = 240Q va
R, = 2.4kQ.

Bai giai: Theo cong thie (%) ta ¢6:

2,4kQ
1.25V({1 + = + (100pA)2,4kQ2
( ~2kO ) + (100pA )X )

U =

13.75V + 0,24V = 13,99V
1C LM318 cing trong 1y nhu vay nhung di¢n 4p ra la dién ap am.
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16.5.3. Mot sé mach én ap khac dung IC
a) Mach ting dong ra

fC ho 78xx hay 79xx thudng c6 dong ra khong 16n, do dé d¢ tang dong
ra ¢é (thé k¢t hop vai tranzito nhu hinh 16.15.

T,
Ll R 7]
78xx -
g B {
1 3
2
U, U

Hinh 16.15. Mach ting déng ra
bh) Mach tang dién dp ra

Pé tang dién ap ra, dau thém diét zener vio chan 2 cua IC nhu hinh 16.16.
Khi d6 dién dp ra sé la:

U,=U, +U,
- S—
1 78xx 3
2 R
u, Y,
A
DZ
o —0

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; U, ) T, v
U, =8.3V; o ! i °
R, = 2kQ; R
U, = 20V; ' R
tranzito Si c6 f = 50. U,

Hay tinh di¢n 4p ra U, va dong \I\

dién chay qua zener.
Hinh 16.17
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Bai tap 2. Cho mach dién nbu hinh 16.18.

Biet R = 330 ; U, = 10V ; R, = 100Q. Hiy tinh di¢n dp on dp diu ra
va cic dong dién tai ciac cuc caa tranzito.

R,
— N \N—2
+ +
D, I,
Uw N ln U
* Uy
Hinh 16.18

Bai tap 3. Cho mach én dp nhu hinh 16.19.

. Hay xdc dinh dién ap ra.

U,=15V

=

—»—

ouT

3

o C

%2209

IN
9 LM317
ADJ
ISBOPF
§1 5K
Hinh 18.19

1

20u:F
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Bai 17

MACH KHUECH PAl VI SAI

17.1. VAN DE CHUNG VE MACH KHUECH BAI VI SAl
Ser dés mach dién nguvén Iy 1ong qudt.:

[finh 17.1 [ cau wrie dién hinh cda mach vi sai.

TUCC

- UL[
Hinh 17.1. Mach khuéch dai vi sai

Cac didu kien va dde diénm cia mach dién.:

Mach vi sai ¢om hai dau vao, hai diu ra vi cuc emitg cua hai tranzito

duoc nd1 vl nhau.

Mach lam vi¢e theo nguyén 1V cau cin biang song song véi hai nhidnh
cau Ja hai dién 1 R, vt Re, €6 gid et nhu nhau: Re, =R, =R

Hai tranzito T, 15 ¢6 cde thong $6 giong hét nhau.

Dicn dp ra:

bicn dp ra ¢6 the fdy gitta hai cuc colecto U, = U, - U,. hoac 1y tr

hai cue C so véi dat.

Khi dién dp ra duge tay gitia hai colectd (kidu doi xiing).

- Khi di¢n dp ra duge lay trén méi colects doi vai dit (kicu khong déi

Xing).
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Dién ap vao:

Tuy theo cach dua tin hiéw vao mi ¢6 cac ¢hé dd khac nhau:
bua tin hicu vio mot dau vio. con mot dau ndi dat: ché do don.
Hai dao vao dua hai tin hiéu khic nhau: ché dé vi sai.

Pua cing mot tin hiéu vio hat diu vio: ché dé dong pha.

17.2. MACH KHUECH DAI VI SAI CHE PO MOT CHIEU
So do phan cuc cho mach vi sai nhu hinh 17.2.

+Ucc

Re l ley
U,
o——+¢
T
. ‘—)
leo
e 1 Re
—Ure

Hinh 17.2. Phan cuyc cho mach vi sai
Theo hiah ¢ ta tinh duge:
Bicn (he i cue E:
U,=U,-U, =0-0,7=-0,7V
Tong dong dién cuc E cta T, va Ty
— Up-CUpe) _ l‘JI-'F_ -0.7V

le -
R, R,
Neéu 1. T, hoan todn giong nhau thi:
IIE
ll 1= I[52 - —2—
Va Ic1 = ’cz - I( ~ l_’
2
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Bién dp trén moi colecto sé 1a:
Uy = Uy = Uec— IR

17.3. MACH KHUECH DAl VI SAI HOAT PONG & CHE B)
KHUECH DAl XOAY CHIEU NGO VAO BON

So dd mach nhu hinh 17.3.

+Upe

Ig4 U

IhS
e rn Y -—

Sy Sehy|
jm

a) b)

Hinh 17.3
a) Ché& dd don ; b) S0 45 tuang dudng
N¢u hai tranzito hoan toan nhu nhau thi:
Ly=ln=1
B,=B,=8
r,=r=r=0r
Vi R,. thuong rat 16n, nén dp dung dinh luat Kirchhoff (hinh 17.3c):

U, -Tyr-Tyr=0
) U,
Suy ra: I, = 2—1'
R N U,
Dong dién tai colecto: I.= pl,,= B 2‘ i
r
R R.

Picndpra: U =R =p==U_, = U CU
-1 ap ) e IR¢ 2 M BZBrF_ vi 2rE
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L S U R
Hé s0 khuéch dai di¢n dp: K, = o =—

vl

Hinh 17.3
¢} Xac dinh Iy
Vidu 17.1: Cho mach dién nhu hinh 17.4. Hiy xdc dinh di¢én dpra U,,.
Bai giai:
Dong |;; dugce tinh:

+9V
L 0N 9V-07V |
I, = Upe 7 _ 9V -0,7 ~193pA
R, 43kQ2
Dong tai cuc emitter:
le =1 = —[2‘* =906.5pA
Gid trt dién tro f=0,=75
2
b= 2mY o600
96.51A
He so khuéch dai dicn ap:
43K
= B_L;: 47k _874
2r.  2.269Q _ov
Pién dp ra la:
U, =K, U, =874.2mV = 0,175V Hinh 17.4

17.4. MACH KHUECH DAl VI SAl HOAT PONG 3 CHE PO
KHUECH DAl XOAY CHIEU NGO VAO Vi SAl

Khi dua tin hi¢u khic nhauv vao hai dau vao cia mach vi sai, mach sé&
lam vi¢c trong ché€ do vi sai.

Tuong ww ché @6 don, dé dang tinh duge hé s6 khuéch dai vi sai:

_YU, _Re
AN U\\ 2[—1‘:
Vi U.=U,-U,U=U,-U,
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17.5. MACH KHUECH DAI VI SAI HOAT BONG & CHE BO KHUECH PAI
XOAY CHIEU NGO VAO PONG PHA

So do mach vi sai hoat dong & ché do dong pha duge cho trén hinh 17.5.

+U{ v

i

Re —

: ﬁQ . |
o .

- UI—L

Hinh 17.5
a) Ché d6 déng pha, b) So dd tuong duong

Theo so do tuong duong ta viét dugc:
U, 2B+ DR,

IB
1
. U
Suy ra: I,=——
r+2(B+ DR,
- 3U R,
bicndpra: U, =1.R. =PBLRe = #__
r+2(B+ DR,
[1¢ so Khuéch dai dong pha: K, = N
r+2(B+ DR,

17.6. MACH KHUECH DAL VI SAI CO NGUON DONG CO DPINH

Mot mach khuéch dai vi sai (6t khi hé s6 khuéch dai vi sai K, 16n, he
s6 khuéch dat dong pha nho, K, — 0. Theo cong thic tinh K, néu R, 15n
thi K, s¢ giam.
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Trong thue &, d¢ tang R, ma dong I, khong doi. ngudi ta dung mot
nguon dong co dinh nhu hinh [7.6a. Trong so dé nay. tr§ khdng ra cla
mach CE 1a r,, dong vai trd clta R trong cac so do trudc.

So do tuong duong xoay chiéu nhu hinh 17.6b.

U

L
Re Re:
u. U,
— o
u..
Q, Q,
T U\/2
v 'y
Q. 1
RS SR, $g
a) b)

Hinh 17.6
a) Mach khuéch dai vi sal diing nguén dong ; b) Sd db tudng duang xoay chiéu

17.7. UNG DUNG

Mach khuéch dai vi sai dugc si dung rong rdi trong k¥ thuat dién tu, la
thanh phin khéng the thay the duge trong ciu tao ddu vao cua bo khuéch
dar thudt todn (con goi kit vi dién (e tuyén tinh).

Mach khuéch dai vi sai duoce s dung trong do luong, trong cic mach
do nhic¢t do. khi K& hop véi cdu dién trd can bang (hinh 17.7).

— +—°*Uce

Hinh 17.7
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Ngoai ra. mét ing dung phé bign khic, mach cdn duoc sir dung trong
khuéch dai tan 6 thap (hinh 17.8).

+Uce

Re Re

ﬂA1 Ua1
9 A2 Uaz ¢G= 1800
Ug ¢ =0°
U’l oV
oV
RE
—Uee
Hinh 17.8

17.8. CAU HOI VA BAI TAP

1. V¢ va pban tich ciu tric mach khuéch dai vi sai, phan tich ch& do
mot chicu phan cuc cho mach khuéch dai vi sai, trinh bay dng dung cua
mach khucch dai vi sai.

12v
2. V& mach dién va phan tich 1
mach khucch dai vi sai & ché 4o g
I~ i Rq Rz R3
dong pha.
3. Cho mach di¢n hinh 17.9. Ver
Biét: q T AE
R, = 560k: R, = R, = 2,2k;
R, =R, = lk; R¢= IM.
T, T, cung loai, cung ky
hi¢u va ¢o 3 =100; Uy, =0,6V. Re
Dong bio hod Ly = SmA; T
Di¢n dp ngat U = - 6V.
T1 o =7
I'tuh U, Re éRs
o -8V
Hinh 17.9
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Bai 18

VI MACH KHUECH PAI THUAT TOAN (OP-AMP)

18.1. DINH NGHIA VA KY HIEU CUA VI MACH THUAT TOAN

18.1.1. Binh nghia

Bo khuéch dai thuit toin OP -- AMP (Opcrational Amplifier) 1a mach
khugch dai (6 hop cé hé s6 khuéch dai rat 16n, trd khdng vio 16n va ud
khang ra nho. Hién nay. cdc bo khuéch dai thuat todn (OP —~AMP) déng vai
rd quan trong va duge st dung rong rai trong ky thuat khuéch dai, tao tin
hi¢u sin. xung, trong bo 6n dp va bo loc tich cuc. ..

18.1.2. Ky hieu
Ky hiéu cha OP — AMP nhu trén hinh 8.1

+Vgg
Pau vao — ] -

Paura

Pau vao +

—Vss
Hinh 18.1. Ky hiéu OP —AMP

Vi dau vao U, goi la ddu vao khong ddo (P — positive).

Dau vao Uy got A dau vao ddo (N — negative).

Khi tin hiéu dira vao dau khong dio thi tin hiéu ra cing dau (cung pha)
v@i tin hicu vio. '

Khi tin hi¢u dua t6i dau vao dao thi tin hiéu ra nguoc dau (nguoc pha)
V@i tin hiéu vdo. Pau vao dao thudng duoc sir dung”dé thuc hién héi tiép
am bén ngoar cho OP — AMP.

Ngodi ra QP — AMP cdn ¢6 hai chan dé cip ngudn déi xing, cac chan
bl dién dp, bu tin s6. ..
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18.2. TINH CHAT CO BAN CUA OP-AMP
Mot bo khuceh dai thuat todn 1y tedng ¢é cic tinh chat sau:
T khang vdo 7., = oz;
Tro khiang ra 7, = 0;
- He s6 khuceh dai K| = oo,
Theo so do wong duong hinh 18.2, O AMP 1y tudng s€ ¢6 dac diém

Uy = U dong dien vio OA 6 dau Pvadau N, 1) =1, =0,

Z. Uy -
P{—_j
KU, u, u, KaUs U,
/_,3( Up ¢ |+o ,
a) b)
Hinh 18.2

a) Sd dd Wwong tudng CA; b) So dé tudng duong OA ly tudng
Trén thue t¢ khiong ¢6 bo khuéch dai thuit todn 1y tudng.
Troy Khang vao 13n.
Tro Khang ra nho.

¢ 6 khucch dai 16n.

18.2.1. Hé s6 khuéch dai
OP  AMP khucch dai hicu dicn dp U, = U, — Uy v6i hé 56 khuéch dai K.
Taco: U, = KU, = KU,  Uy).
Neu U, =0 i U =K U, nen U dang pha véi tin hicu vio U, vt vay
dau vao P (Positive) duace goi 1 dau vao khong dao va ky higu boi diu (+).
Neu U, =0 thi U = - K,Ug nén U, nguoc pha véi tin higu vio Uy, vi
vay dau vio N (Nagative) duge goi la dau vio dio va ky hi¢u boi diu (-).
Thuc (€. khong ¢6 bo khucch dai thuat todn 1y tucng, hé s6 khuéch dai
thue ¢o vad tram 161 hang tricu lan.

18.2.2. Trd khang vao

7, rat1dn vo1 mot OP — AMP thong thudng, ¢é 7, ¢d hiing tram kQ (6

hang MQ).
Con vai OP -AMP 1Y tuéng, Z, ¢6 thé so sdnh véi «.
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18.2.3. Tro khang ra

7, cua Khucch dai thuat toin OP - AMP riat nho. trong tinh toin
thuong gia dinh gid trt OP — AMP 1y tuong tr¢ khdng ra 7, = 0:

Thue &0 e Khidng ra caa OP — AMP (Z,) tr khoang hang vai Q161 vai
chuc Q.
18.3. THAM SO CO BAN CUA OP — AMP
18.3.1. Pac tuyén truyén dat

Dac tuyén truyén dat ciia OP ~AMP durge thé hién trén hinh 18.3.

1? EC
0. L_}r max,
Dau vao dao " Pau vao khéng dao
U,
U' min
-E

> - N L ) © . . - N
Mién bao hoa | Mién tuyén tinh Mién bao hoa

—

Hinh 18.3. Dic tuyén truyén dat ciia OA
Theo dac tuyén nay. U, chi ty 1¢ v6i U, trong dai di¢n dp (U, — U,.0)
nio d6. Dai dién dp nay goi 1a dai bién doi dién ap ra cia OP —AMP (hay
micn tuyen tinh)y. Ngodi dai nay, dién dp ra khong thay doi va duoc xdc
dinh biang céc tni sa U, U, .. goi 13 dién dp bao hoi, gid tri dién dp nay
khong phu thude vio dien dp vio va gin bang tri s6 nguon cung cdp (dicén
dp bio hod nay thudng thap hon trt s6 ngudn tir 1V dén 3V vé gid tri).

18.3.2. Hé sé khuéch dai dong pha
Ncu dat vio dau vao dido va dau vao khong dao cde di¢n dp bing nhau,
nehald: Uy=U,=U_, # 0 (U, goila di¢n dp dong pha).
Theo by thuy¢t thi U, = 0. Tuy ahicn, trong thuc 1€ khong nhu vay. ta ¢é:
U, =K U,
Vi K, duoc goi la h¢ s6 khoéeh dai dong pha.
NCu OP - AMP ly tuong thi K = 0.
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18.3.3. Hé so6 nén dong pha

D¢ danh gid kha nang lam viée cua OP -AMP thuc so véi OP —AMP
[V twdng ngudi ta dung hé 6 nén dong pha. kv hiéu CMRR (Common
Mode Rejection Ratio).

11¢ 50 nén déng pha duoe xidc dinh bang cong thic:

CMRR:&
K

Gia tri CMRR cing 16n thi OP — AMP cing gan véi OP - AMP ly tudng.
Thong thudng gid tri cua h¢ s6 nén déng pha CMRR = 10" - 10%.

18.3.4. Dong vao tinh, dién ap vao léch khong

. T . : R
Dong vao tinh fa tei trang binh cua N
dong vao dau vao ddo va dau vio u, Ry N U,
khong dao: . O { o
l _ Il’l + [n
' 9 U,
Vi U,=Uy R,

Dong vao léch khong la hi¢u dong
vao tinh 0 hai dau vao:
s
L=T, -1,
Ihong thuong 1, = 0,11,

Minh 18.4. Dién ap léch khéng

Dong vao léch khong phu thuge nhiét do, do d6 khi nhiét do thay déi
tri s6 dong vao léch khong cling thay déi theo.
Trong OP —AMP thuc, khi U, = Uy = 0 thi U, van khdc khong. Liic nay
dién dp ra do dién dp léch khong & dau vao gay nén.
Do vay dién 4p léch khong U, I hicu dién dp can phai dat gita hai dau
vao OA dé cho U, =0.
Ta co: U,=U,-Uykhi U =0
Di¢n dp léch khong U, s€ bu t6i dau ra mot dién dp U,
U, =K,U,=K, (U,-Uy)
Theo hinh 18.4 ta ¢6 thé tinh dugc:
Uy =——Rl U,
R, +R "

ht
Ul' =Y,
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R,

Do do: U =K, (U,-———U_)
! R, +R,, "
T do ta rat ra duoc:
U, =Uy K 3 ~U, .
14K, ( Ly R, +R,,
R, +R

18.4. GIOI THIEU MOT SO VI MACH KHUECH DAI THUAT TOAN
(OP — AMP) THONG DUNG

18.4.1. Hinh dang OP — AMP

Vi mach khuéch dai thuat todin cé thé ¢é hinh dang det (flat pack),
hinh try dang tranzito hodgc hai hang chian nhu hinh 18.5 minh hoa cic dang
cua khucch dai thuat todn, vai cic kich thude khiac nhau.

- | C I 8

Hinh 18.5. Cac dang vé va kiéu chan ctia OP — AMP

167



18.4.2. Phuong phap nhan dang chan OP — AMP

Can nhan dang chin | sau d6 dém theo thy tu vong thuan chiéu kim
dong ho. B¢ xic dinh chan | can quan sdt cdc cham. rinh, dau khac trén
OA binh 18.6.

Phién hinh vuéng

Dau cham 1 Dau khic

LM307
Hinh 18.6. Cach nhan dang chan ctia OP - AMP

Cic IC khuéch dai thuat toan LM — 101 va p A741 1a cic IC OP — AMP

dugce dung nhicu trong thue té, trong mach dién cdc mdy ampli, mady cassette,
radio, tivi. ..

Can luu ¥ la cdc IC OP - AMP ¢6 cing ma dudi déu duge thay thé
twrong duong nhau. Vi du LM 741, 1 A741,... goi chung 1a ho XX741.

18.4.3. OP — AMP ky hiéu LM - 101
a) Hlinh ding vo ‘@

Hinh 18.7
b) So do chan ra (pin onr) ctia IM10]

1[] ] 8

2 [] > ] 7

3 |6

4[] ] s

Hinh 18.8

Chan 1. mach bl Chan 5: can béing
Chan 2: dau vao dao Chan 6: dau ra
Chan 3: dau vao khéng 6o Chan 7: dién ap dudng nguén cung cip
Chan 4: dién ap am ngudn cung cap Chan 8: mach bl 2
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¢) So dé mach dién cdu niic bén trong ciia OP — AMP ky hiéu LM 101

+Uce

Ty

[] Machba2

D4au vao dao D—KC”

Pau vao
khong dao m

200

Q3
R16
Mach
can bang D~ Q7 1200 ‘KQB

QG>|1

R5
400 \I
Qs /)

Q21

+ 12KT MACH DN

R3
1002

Q16

-Uec

Hinh 18.9
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18.4.4. Khuéch dai thuat toan ky hidu pA 741

«) Hinh dang vo va so do chan ra cia OP — AMP ky hiéu puA 741
41

g 8.pin DIL (Duat In Line)
W6 & v
no Lotfie dicn
B offset null 1 A 8 not tonnecied
inverting input 2 7 +V
! 2 3_1;0;‘;_.“'.,6,“,@ input non-inverting inpat 3 6 output
]S> inverting input
offzet nul VA 1 - 5 offsel aull
(viewed froin above)
a) b)
Hinh 18.10
Chan 1. mach ba khéng Chan 5: mach bu khéng
Chan 2: dau vao dao Chan 8: daura
Chan 3: dau vao khéng dao Chan 7: dién ap duong nguén cung cap
Chan 4: dién ap am nguén cung cap Chan 8: khang két ndi

b) So do can triic ciua OP — AMP ky md hiéu puA 741 (hinh 18.11)

’ * . eV+
, 7
UA74 1 03 Cg o2 i-—o—l{@ﬂc

Man-1ay i,:;:}
3 R?
nput 2 4KS
outpur
R5 =1 1
39Kl T @18 €
R8
kg 3-4
I Q16
I N\ < Q20
(£ 25 QIU» @11
offzen °:]’:1fl L U7
@22>i_* by Tony vuh Roon
<l Be Re 12 RI1
A b 1+ 5K 50K 50
4
-~ + > < & V-

Hinh 18.11. Sd d6 cau tric bén trong OP — AMP ky hiéu pA 741
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18.4.5. Cac tham sé dac trung cua LM 101 va pA741

Tham s6 cGa OA

_ _ Ky hiégu | Ponvido | LM 101 LA 741 _4
Dai dién ap ngudn nudi tu, Y +5.+18| +5.%£18 !
| Dong lam vigc tinh (e mA 3 3 i
"Dong dién vao 1, nA 200 500
Dong sai léch 161 vao s nA 100 200
| Bién ap sai lach 161 vao U, mv 5 6
| Hé s6 sl dién ap sai léch AU, Ry 10 10
| Dong ra cuc dai | mA 30 20
Heé s8 khuéch dai hd mach V. (de) ) 105 10°
"Hé s6 nén déng pha CMR dB 96 90
_Dién ap ciéng pha cic dai Ui v 415 +12
| Téc a6 bién thién cuc Al AU Vv 0.5 05
cua U, Atn I-l_S

18.5. CAU HOI VA BAI TAP

R

hinh 18.11).

5. Phan tich mach khuéch dai sir dung LM 101 (hinh 18.12).

+

i

c

—

Spf

R, 10kQ
1%

LM101A

1

C;
150pF

Hinh 18.12

-—OPAau ra

Trinh bay cdc tinh chat co ban coa bo khuéeh dai thual todn OP - AN
Phan tich cdc tham s6 co ban ciia bo khuéch dai thuit toin OP — AMP.
Neéu tac dung cua cic chan coa OP — AMP, ky hiéu LM 101 theo hinh 18 8.

. Néu tdac dung cia cdce chan cia OP — AMP, ky hicu p A741 "o
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6. Phan tich mach sir dung p A741 khuéch dai cong suat nho hinh 18.13.

&
==

Ry TG
10K 10pF
—
Hinh 18.13
7. Phan tich mach dién sau:
"_T_V
R1
AN
e 6y 180
IwmiF 5_,
g ul 9 i

7 = LM3%0 180 |+ ¢,
| e 20uF Cs
i 4TOpF oo,
vour —= It
% JLcs La "
Vv oooooaol
10K 566655mon 2 X 1K R
27
S I e
Co
_ [~ svpass
Hinh 18.14
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Bai thue 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 cling ¢4 bai hoc 1y thuyét vé mach khuéch dai thuat toan co ban.
— Rén luyén k¥ nang thyc hanh fap rdp va can chinh cac mach OP — AMP.
Cung ¢6 tiac phong lam viéc khoa hoc, can than, chinh xdc va an toan
cho nguoi va thiét bi.

A. Do dung va trang thiét bi day hoc

1. Dung cu
— M6 hian, panh cap, kim cip, Kim cat.
—Tude no vit céc loal.
- Dong hé do dién van nang (VOM).
— Bo nguon mot chiéu déi xdng dién ap 5V + +I8V,
May hi¢n song hai tia.
May phat tin hicu.
2. Vat li¢u
— Bang mach cdm chan [C 8 va 14 chan.
— Bang mach han day; day trdng thiéc: day c6 vo nhua ciac mau.
- ®=0,2 mm.
Thice han, nhua thong.
3. Linh kién: Cic chung loai linh kién ¢6 trong bai thuc hanh.
a) Mach dién hinh 18.13

T Tén Théngsé | S8 luang “Ghi chi
_ 1C ) nA741 1 }
2 L Twe, . 1pF . 1
37T e, o 1 -
4 B TuCy 100pF 1 )

5 | DiéntdR,R, 10kQ) 2
| 6 Dién tré R, 47K 1

7 Dién I3 R, 7200 (< 1kQ) 1

8 Loa 1W/ 4 1

9 Day n6inguén 200mm 2

10 Day ndi tin hiéu 1200mm 2
11 Bo mach I&p rap 100 x150mm 1 L
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by Mach dién hinh 18.14

TT Téen Théng sé Sé1ugng | Ghicha
1 iC B LM390 1
2 [Tuc, 100,F 1
3 TuC, 20uF i
4 Tu G, 33uF 1
'5 | TuC, 47uF 1
6 |Tug, 470uF 1
7 Tu Cp Tuy chon 1 | Tu tri 86 nhd
8 Pién trd R,, R, 1800 2 -
9 | Dién trd R, 10kQ 1
' 10 bién trd R, . 27Q 1
11| Biéntré VR 10kQ 1
12 | Loa ) 1Wr 4 1
13 | Dayndinguén | 200mm 2 1
| 14 _ ! Day néi tin hiéu 1200mm ) 2
15 | Bomach 13p_ rap, 100 x150mm 1
~* | Jac cam nguén tin hieu [ J-12 1

4. Hoce liéu

- Phan 1y thuyét bai 18 vé mach khuéch dai thuat todn.

- Tai liéu phdt tay chuan bj trudc cho bai thuc hinh hudng dan thuc

hi¢n don nguyén hoc tap.
Cac mach dién hinh 18.13; hinh 18.14.

- S0 do6 chan 1€ LM390 (hinh 18.14) va p A741 (hinh 18.10b).
5. Hinh thitc to chire day hoc

— Tap trung toan 1dp huéng dan ban ddu va l1am mau thuc hanh.

- Sinh vién hoat dong theo nhém, gido vién hudng dan thuong xuyén.

- Gido vién két thic, nit kinh nghiém, ddnh gid két qua hoc tap timg nhém.
6. Pia diém to chifc day hoc '
Phong hoc ly thuyét, thuc hanh dién tir hoac phong hoc chuyén mén hoa.

B. Trinh tu 13p rap va can chinh mach

Céc budc thuc hanh lap rép mach:

Buéce 1. Bo tri hop 1y, thuc hién thiét k& mach dién tir theo diing cdc
véu cau ky thuat, dudi sy huong dan, kiém tra clia gidgo vién thuc hanh.

Budce 2. Do khoang cdch vi tri cde chan linh kién, uén chan linh kién
vuong goc va cat chan linh ki¢n ding yéu cdu ky thuat.

Chuin bi day néi, tust, cit day theo ding vi tri di chuan bj.

Buoce 3. Thuc hdnh han mach cac linh kién, han chan IC theo diing cic
vi tri da bo tri.

— Kiém tra mach dién theo sg dé nguyén ly.

Kiem tra dudng cap ngudén mot chiéu (dung VOM), bio cdo két qua

cho nhém trudng va gido vién hudng dan.

Budce 4. Cip nguén mot chiéu cho mach.

- Cho chay thi mach d3 lap rdp va kiém tra mach,
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— Dicu chinh nhing thong 6 ky thuat bdo dam cho phép.

— Ghi lat nhimng két qua, gid tri ddu vao, dau ca.

— Do dang séng tin hiéu vao va ra.
C. Bao cao cac két qua thuc hanh

- Ghi chép, tap hop s0 liéu trong cdc bang vdi cdc noi dung thuce hanh
di cho theo mau.

Mach hinh 18.13:

— Po lay s6 licu dién 4p chuan.

+ Céap nguon cho mach dién.

+ Déng ho van nang dé vé thang do dién d4p DC, ti€n hanh do va ghi
chép vio bang sau cic mic dién dp chuan & cic chan OP-AMP ICpA741.

| _Chan (V) Chan u(v)
n 1 5
| 2 6
F._ 3 7
‘ 4 8

— Dung may hién séng, do va vé lai dang tin hiéu tai chdn 3 va chan 6
(ICuA741).

Tinh h¢ s6 khuéch dai cia mach dién bang cong thic va tinh h¢ s6
khuéch dai bang phuong phap do trén may hién séng sau d6 so sdnh hai két
qua trén, cho nhan xét.

— Nhan x€t k&t qua thu duoc qua bai thuc hanh.

- Bdo cdo két thac.

Mach hinh 18.14:

- Do lay s6 liéu dién ap chuan:

+ Cip ngudn cho mach dién.

+ Dong hé van nang dé vé thang do dién d4p DC, tién hanh do va ghi
chép vio bang sau cdc dién dp chudn & ciac chan OP-APM 1C LM 390.
Chan U(Vv) Chan Uv)
8
9
10
11
12
13
14

— Dung mdy hién séng do dang tin hiéu tai chan 8 vi chan 13 (IC LM 390)
mach hinh 18.14.

Tinh hé s8 khuéch dai cia mach dién bang cong thic va tinh hé s6
khuéch dai bang phuong phiap do trén mdy hién séng sau do6 so sanh hai két
qua trén, cho nhéan xét.

- Nhan xét két qua thu dugce qua baj thuc hanh.

- Bédo cdo két thic.

oD |Ul|a | iIN| =

-~
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