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TUYEN BO BAN QUYEN
Tai li€u nay thudc loai sach gido trinh nén cic nguOn thong tin c6 thé
dugc phép dung nguyén ban hodc trich dung cho cidc muc dich vé dao tao
va tham khao.
Moi muc dich khic mang tinh 1é€ch lac hoac st dung v&i muc dich
kinh doanh thi€u Ianh manh s& bi nghiém cam.



LOI GIOI THIEU

DE thuc hi€n bién soan gido trinh dio tao nghé Pién t{ cong nghi€p
@ trinh d® Cao Pang Nghé va Trung Cap Nghé, gido trinh Mach dién tUr 1a
mOt trong nhiing gido trinh moén hoc dao tao chuyén nganh dugc bién soan
theo n0i dung chuong trinh khung dugc B Lao dOng Thuong binh X3 hdi
va TOng cuc Day Nghé phé duyét. NOi dung bién soan ngdn gon, dé hiéu,
tich hop ki€n thlc va k¥ ning chat ché vdi nhau, logic.

Khi bién soan, nhém bién soan di cd gang cap nhat nhitng ki€n thic
mdi c6 lién quan dén ndi dung chuong trinh dao tao va phu hgp v&i muc
tiéu dao tao, ndi dung 1y thuyét va thuc hanh dudc bién soan gan v&i nhu
cau thuc t€ trong sdn xudt dong thdi c6 tinh thuc ti€n cao. NOi dung gido
trinh dugc bién soan vGi dung 1ugng thoi gian dao tao 90 gi® gdm c6:

MD17- 1: Mach khuéch dai tin hi€u nho dung transistor

MD17- 2 : Mach khuéch dai tin hiéu nhé dung FET

MP17- 3: Mach ghép tranisitor — hoi ti€p

MD17- 4 :Mach khuéch dai cong sudt

MD17- 5 : Mach dao dOng

MDP17- 6 : Mach On 4p

Trong qud trinh sU dung gido trinh, tuy theo yéu cdu ciing nhu khoa
hoc va cong nghé phit tri€n c6 th€ di€u chinh thdi gian va bO sung nhiing
kién thUc mdi cho phut hgp. Trong gido trinh, ching tdi c6 dé ra nbi dung
thuc tap cla tUng bai d€ ngudi hoc ciing ¢O va 4p dung ki€n th(c phu hop
vGi kY niing.

Tuy nhién, tiy theo di€u kién cO sG vat chat va trang thi€t bi, cic
trudng c6 thé st dung cho phit hgp. Mac di da c6 gang t0 chlc bién soan
d€ d4p Ung dugc muc tiéu dao tao nhung khong tranh dugc nhitng khi€m
khuyé&t. Rat mong nhan dugc déng gép y ki€n cla céic thay, cd gido, ban
doc d€ nhém bién soan s€ hi€u chinh hoan thién hon. C4c y ki€n déng gép
xin gUi vé Trudng Cao dang nghé Lilama 2, Long Thanh DOng Nai

DOng Nai, ngay 10 thdang 06 ndm 2013
Tham gia bién soan
1. Cht bién: TS. Lé Vin Hién
2. Ths. Tran Minh Duc
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MO PUN MACH DIEN TU CO BAN
M3 s6 mé dun: MP 17
Vi tri, tinh chat, ¥ nghia vai tro cila Mé dun
+ Vi trf cla md dun: M6 dun dugc b tri day sau khi hoc xong cdc mdn
hoc cO ban chuyén moén nhu linh kién dién tl, do 1udng dién t, ché
tao mach in va han linh ki€n dién t{.
+ Tinh chat cla mé dun: La m6 dun kY thudt co sG
0 Y nghia cla mé dun: giip ngudi hoc ndm bat dugc cdu tao va nguyén
1y hoat dbng cac hé dung vi mach
0 Vai trd clla Mé-dun: khac phuc va sta chfa cic board di€u khi€n trong
cong nghiép.
Muc tiéu clla mé- dun
+ V@& ki€n thuc:

- Phan tich dugc nguyén Iy mOt s mach Ung dung cG ban nhu mach
nguOn moOt chiéu, 6 4p, dao ddng, cic mach khuéch dai tOng hap...
+ Vé kY ning:

- Thiét k€ dugc cic mach dién Ung dung don gidn.

- Lap rap dugc mbt s6 mach dién Ung dung co ban nhu mach ngubn
mOt chi€u, 0 dp, dao dOng, cic mach khuéch dai tbng hop...

-Vé 1ai cic mach dién thuc t€ chinh x4c, cin chinh mOt s mach Ung
dung dat yéu cau kY thudt va an toan, stfa ch(ta dugc mdt sO mach Ung
dung co ban.

- Kiém tra, thay th€ cdc mach dién t(f don gidn ding yéu cau kY thudt
+ V@ thai d: Ren luyén cho sinh vién thdi d0 nghiém tiic, can than, chinh
xdc trong hQc tap va thuc hién cong viéc
III. NOI DUNG MO DUN

ST i ThGi gian ]
T Tén cac bai trong mo dun T61’1g Ly ) Thuc | Kiém
sO |thuyé@t| hanh tra
1 |Mach khuéch dai tin hiéu nhd 6 3 3




dung tranzito
2 | Mach khuéch dai tin hi€éu nhod 8 3 4 1
dung FET
3 | Mach ghép transistor - hOi ti€p 24 7 16 1
4 | Khuéch dai cong suat 20 6 13 1
5 | Mach dao déng 20 3 16 1
6 | Mach Gn 4p 12 3 8 1
COng: 90 25 60 5

MACH KHUECH PAI TiN HIEU NHO DUNG TRANSISTOR

BAI 1

Ma bai: Mb17-1

GiGi thiéu:

MOt dac diém nGi bat cla cdu tao tranzito 12 tinh khuéch dai tin hiéu.
Trong truOng hgp lap mach loai cuc E chung (E-C), v6i mOt tin hiéu c6

bién d6 di€n 4p nhd dat vio cuc badd B, ta cling ¢6 th€ nhan dugc tin hiéu
c6 bién dO di€n 4p rat 16n tai cuc colectd C. Tuy theo hé s6 khuéch dai
cUa tranzito, ta c6 th€ nhan dugc tin hi€u 18n gdp hang chuc, thdm chi

hang trim 1an tin hi€u ban dau.
Nghién clu cdc mach khuéch dai 1a nhiém vu quan trong cla ngudi

thg sUa chita dién t( trong ki€m tra, thay thé€ cdc linh ki€n va mach dién t(r

trong thuc té.
Muc tiéu thuc hién

HOc xong bai hOc nay, hOc vién c6 niang luc:
Phén tich dugc nguyén ly lam viéc cUa cdc mach mac tranisitor cO ban

Phan bi€t ngd vio va ngd ra tin hi€u trén so d0 mach dién, thuc t& theo

céc tiéu chudn mach dién.

Ki€m tra ché d6 lam viéc cla tranzito theo sG dO thi€t ké.

Thiét k€ cdc mach khuéch dai dung tranzito don gidn theo yéu cau ki

thuat.




1. Khii niém
1.1 Khdi niém vé tin hiéu

Tin hiu 1a su bi€én d6i cla mOt hay nhi€u théng s6 clla mOt qua
trinh vat 1y nao d6 theo qui luat cUa tin tUc. Trong pham vi hep clia mach
dién, tin hiéu 1a hi€u th€ hodc dong di€n. Tin hi€u c6 thé c6 tri khong dbi,
vi du hi€u thé€ clia mOt pin, accu; ¢ thé c6 tri sO thay dOi theo thoi gian, vi
du dong dién dac trung cho Am thanh, hinh anh. . .. Tin hi€u cho vao mot
mach dugc goi 1a tin hiéu vao hay kich thich va tin hi€u nhan dugc & nga
ra cUa mach 12 tin hiéu ra hay ddp Ung.

NgU0i ta diing cdc ham theo thOi gian d€ mo t3 tin hi€u va dudng
bi€u dién cUa ching trén hé truc bién do - thoi gian dugc goi 1a dang
séng. DUGi diy 1a mOt s6 ham va dang séng cla mOt sO tin hi€u pho bién.
1.2 Cdc dang tin hiéu

Vé dang séng ta cé tin hi€u sin, vudng, xung, ring cUa, v.v..

Vé tan sO 1a tin hi€u ha tan, am tan (AF), cao tan (HF), siéu cao tan
(VHF), cuc cao tan (UHF), v.v., hodc d6i khi phat biéu theo budc song:
séng rat dai (VLF), séng dai (LW), séng trung binh (MW), séng ngan (SW),
sOng centimet, song milimet, song vi ba, séng nanomet, v.v..

Vé su lién tuc gOm c6 tin hi€u lién tUc (continuous) va gidn doan
(khong lién tuc) (discontinuous). Lién tuc hay gidn doan la xét v€ bién d0
hodc thdi gian.

Vé dang séng hay su lién tuc, ngudi ta con phan ra tin hiéu tuong tu
(analog) hay lién tuc thOi gian (continuous_time) va tin hi€u sO (digital) hay
rOi rac thGi gian (discrete-time). Tin hi€u bi€n thién lién tuc v€ bién d6 nhu
hinh 1.1 13 tin hi€u tuong tU.Tin hi€u nhu hinh 1.3a 12 tin hiéu s6.

Vé tinh x4c dinh ngudi ta phan ra tin hi€u x4c dinh (deterministic) va
tin hiéu ngdu nhién (random).

Vé tinh tudn hoan c6 tin hi€u tuan hoan (periodic) c6 dang séng 1ap
lai sau mOi chu ky T, va tin hiéu khong tudn hoan (aperiodic) 1a tin hiéu
khong c6 su 1dp 1ai tlc khong c¢6 chu ky .N€&u su 1ap 1ai chi gan ding ta c6
tin hi€u chudn tudn hoan (quasi-periodic).

2. Mach mac theo ki€u EC, BC, CC
Muc tiéu

Gidi thich dugc nguyén 1y hoat dOng cla ba cich mac

Lap dugc mach khuéch dai co ban
2.1 Mach mdc theo kiéu EC ( kiéu Echung )

2.1.1 Mach dién co ban



10

o - 4V . .
% Nguan cung ckp ¢ Nguéan cung ckp

Vo: Ngara

I

Rb2 = =

Hinh 1.1 SO d6 cdu tao mach Tranzito mac theo kiéu E chung (E-C) thuc
té
Trong do:

Vi: ngd vao

V,: Ngo ra.

R.: Dién trd tai d€ 13y tin hiéu ra.

R.: Pién tré 6n dinh nhiét.

R;; R,: Dién tr& phan cuc B

2.1.2 Mach dién tuong duong

Ic
—
Ih
B NEN
E | E
a)Cach mac mach theo ki€u E-C b)SO db tuong duong mach E-
C
Hinh 1.2
Theo sO dO trén ta c6:
, Ur Ux IR, R,

Trén sO d6 tuong duong khong x4c dinh dugc trd khang ra clla mach. Thuc
t€ dugc x4c dinh theo d0 dOc cla dudng dac tuy€én ra hinh 1.3
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™

[c(mA 4 Do doe=1/R,

|
Ll

Ucr(V)

Hinh 1.3 Pdc tuyén ra clla mach E-C
Gid sU tr& khéng ra cUa mach CE 1a Zz=R,,
Vi trG khing vao 1a .Rg, tr6 khing ra 1a R, ta vé& 1ai dugc so do
tuong duong clUa mach nhu hinh1.4

lg

B.Re Bls | | R
E

E
Hinh 1.4: SO d0 tudng duong cach mac C-E khi c6 tai

2.1.3 Cic thong s6 kY thudt cila mach
- TOng trd ngd vao:

_ P Pbe
KB
(1.2)
- TOng trG ngd ra:
_ Fo VFee
o I (1.3)
- PO khuéch dai dong dién:
lo I
Ai = —= — = ﬁ
L I
(1.4)
- PO khuéch dai dién 4p:
Vo Vce _ Ke

”
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2.1.4 Tinh chat, nguyén Iy
Mach nay c¢é mOt sO tinh chat sau:

Tin hi€u dugc dua vao cuc B va 1ay ra trén cuc C.

Tin hi€u ngd vao va ngd ra ngUgc pha (ddo pha)

Hé s0 khuéch dai dong di€én  1va khuéch dai diéndp < 1.

TOng trd ngd vao khodng vai trim Ohm dén vai K

TOng trd ngd ra khodng vai k. d€n hang trim k

Trong cich mac C-E, dac tuyén ra 1a quan hé gita dong ra I, vadién

ap ra Ugg, Ung v&i khodng gid tri dong vao I . Pdc tuyén vao 1a quan hé
gira dong vao Iy va di€n dp vao Ugg, Ung vGi khodng gid tri cUa dién 4p ra
Uce Pugc trinh bay  hinh 1.6 ava 1.6 b

. Vng
UCE2 Vung +— o .
bio —® / khuéch dai
Ugg, hoa |

b
L

0,6v Use

Usesn  Ving ngung dén Uee
a)Pac tuyén vio b) Pac tuyénra
Hinh 1.5
Trén s d6 1.5 a: Pdc tuy€n vao cla Tranzito, cho ta thdy tranzito
chi bat ddu dan dién khi dién 4p Uz vUOt qua khoi gid tri di€n dp phan cuc
0,6 v. Dong dién phan cuc Iy phu thubc vao ngudn cung cap Ve, ngudn
cung cap cang cao thi dong phan cuc Iy cang 16n.
Trén so d6 hinh 1.5 b: PAc tuyén ra cla Tranzito, cho thdy Tranzito
dudgc chia 1am ba viing 1am vi€c gdm c6:
+ Ving ngung dan: La ving nam dudi dudng Iz= 0. Liic nay dién 4p phan
cuc Vgenam dudi mUc phan cuc 0,6v.
+ Vung khuéch dai: La vung ti€p gidp BE phan cuc thudn, ti€p gidp BC
phan cUc ngUdc. Viing nay ding d€ khuéch dai tin hi€u dong dién, dién 4p
hay cong suat.
+ Vung bao hoa: La vung nam bén trai dUGng Ucgon 1Gc nay ca hai mOi nOi
BE va BC déu dugc phan cuc thudn.
Theo dac tuy€n ra hinh1.6b Khi I;=0. Thi dong I#0 di€u nay dugc gidi
thich nhu sau:
I, d
1

1
e Lepo (1.6)

Ta co:
C (IC IB) ICBO
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Iy I
1 1
+ Hé sO B: Trong ché d6 mot chi€u, d€ danh gid kha niing di€u khién cUa
dong I dOi v&i dong I ngU0i ta dinh nghia hé sO khuéch dai dong dién &:

Suy ra: I,

e

E (1.7)

dc

VGi Ic va I 12 gid tri tai diém lam viéc. Thong thuOng 6 ndm trong
khodng tUr 50 d€n 400.
Trong ché d0 xoay chiéu, hé s0 khu€ch dai 6 dugc dinh nghia:

IC
ac I IUCE:const ( 18)
B
2.1.5 Lap Mach khuéch dai E chung

a. Muc tiéu

+ Thuc hién dugc mach khu€ch dai don tang

+ Po dugc céc thong s6 clla mach khuéch dai
b. Dung cu thuc hanh

+ Ban thuc hanh

+ B0 thi nghiém dién t(f cO ban

+ Céc linh kién dién trd, transistor

¢. Chudn bi ly thuyét

Y&y cau chudn bj c4c cau hdi Iy thuyét sau

+ Khai niém v€ mach khuéch dai

+ Céc yéu cau cho mOt mach khuéch dai

+ chlc ning cic tu di€n trong mach khuéch dai
+ cdch tinh hé s6 khuéch dai, tOng trd vao, ra clla mach khuéch dai
d. NGi dung thuc hanh

bai thuc hanh s6 1: Lap mach nhu hinh vé
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VL

H1i
Fz
l £

L2 H - { ’
}I AAS 1 a /TS
Vi 1K,

' Vout

H3

== (3

LY

=

Hinh 1.6: Mach khuéch dai E chung
Véi VCC=5VDC, R1 =2.2K. R2 =1M, R3 =470, C1=C2 = 10uF, C3 =
100uF
Q loai 2SC1815 (C1815) .Vi duc 18y (¥ mdy phét séng am tan
- Do phan cuc tinh:
- Po két qud phan cuc cla mach I¢g va Vegg
Yéu cau cla sinh vién
- Tinh hie
- Viét va vé& phuong trinh dudng tdi DC,AC
- Xac dinh bién d6 dién 4p ra cuc dai trén R1
Chd y: trong phan nay d€ don gidn sinh vién chi can 1ap mach phan DC,
khong can ndi diy nguOn Vi va céc tu dién.
- Ch€ d0 AC: sinh vién thuc hién cic budc sau
< Po hé s6 khuéch dai dién 4p Av
Budc 1: Tat ngudn DC, d€ hd tu C2 1ap mach nhu hinh 1.8
Budc 2: Bat ngubn DC, ki€m tra 1ai phan cuc ( Q phdi & ché d0 khuéch
dai)
Budc 3: Cho Vimax = 50mV, tan sO 1kHz, dang sin chudn (néu tin hiéu
ngd ra bi méo thi gidm nhd bién d0 ngd vao cho d€n khi bién dO tin hi€u ra
12 sin chudn)
Budc 4: Ki€ém tra dao dOng ky OSC, diy do, vi trf cic nim di€u chinh
nhu :POS, Time/DIV, Volt/DIV, Mod ... sao cho c¢6 th€ hién thi Vi trf trén
OSC
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Budc 5: NOi tu C2 vao mach, dung OSC do dOng thdi tin hi€u Vi va Vout ,
ting Vi d€n khi nao Vout vlra méo ( khdng c6 dang sin) thi ngling ting Vi
Budc 6: Poc céc gi4 tri dinh Vi, Vout (V0) ghi vao bang

Vip Vop

Tinh hé s6 khuéch dai Av clla mach bang cich do: Av=V, / V; nhén xét
SU dung dao dOng ky do vé dang séng vao Vi, ra Vo trén cung hé truc

Hinh 1.7
< Po téng trd vao

- Budc 1: Tat ngudbn DC tU mach hinh 1.8. mac n6i ti€p bi€n trd VRi =
10K vao gilra hai tu C2 va Ri

- Budc 2: Bat ngudn DC, dung OSC quan sit dang séng vao va ra. Diéu
chinh Vi sao cho Vo du 16n, khong méo

- Budc 3: Dung OSC quan sit dong thOi hai tin hi€u tai hai dau bién tré
VRi so v&i mass. Chinh bién trd VRi cho t&i khi thdy bién d0 tin hiéu
nay gidm bang %2 bién d6 tin hiéu kia.

- Budc 4: Thio bi€n trd VRi, ra khdi mach, do gid tri cUa bi€n trd, day

chinh 14 tGng tré clla mach .

VRi =20K

% Po tOng trd ra
- Budc 1: T’ mach hinh 1.6 .Sinh vién dung OSC do bién d0 dién 4p ngd
ra Vy, gid tri nay goi 1a Vi,. Gilf ¢6 dinh V;
- Budc 2: mac bién trd VR, =20K G ngd ra cUa mach ( song song vJi tai
AC).
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- Budc 3: dung OSC quan sit V,. Chinh bién trd VR, cho tGi khi thay
bién d0 tin hi€u ngd ra gidm con ¥2 so vdi bién dO V.

- Budc 4: Cat bién trd VR, ra khoi mach va do gid tri bién trd nay. Day
chinh 14 tGng trd ra clla mach.

|/
N T
Cl
VR = 20K
L Vo

Hinh 1.8

2.2 Mach mac theo ki€u B chung (B-C):
2.2.1 Mach dién co ban: Hinhl.9

¥ Ngudn cung cap

Rc
Rb1
Vo: Ngd ra
Vi: Ngb6 vao 3
Rb2 Re

‘_I_ bl

Hinh 1.9: SO d6 cdu tao mach Tranzito mac theo kiéu B-C

Trong do:
Vi: Ngob vao
V,: Ngora
R.: Pién tr& tai
R.: Dién trd ngd vao
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Ry, Ryp: dién trd phan cuc
2.2.2 Mach dién tuong duong

Lo}

NP
D lC:U"lE
B ! B B B
a) b)
a) Cach mac mach B-C b) So do tuong duong mach B-
C
Hinh 1.10

Trén sO d6 mach hinh1.10 1a sO d® mach Tranzito mac theo ki€u B-C
cUa Tranzito npn. NhU cdu tao cUa Tranzito dugc k€t hgp tU ba khdi ban
dan tao nén hai ti€p gidp pn. C6 thé coi ti€p gidp BE nhu mOt di6t D, ngoai
ravi Ic  ;nén gilta hai cuc B va C dugc thay th€ bang mdt nguOn dong
c6 gid tri 12 nhO Ig. V&i sy thay thé d6 ta c6 sG dO tudng ducng nhu hinh
1.10b

Khi Tranzito dugc phan cuc va hoat dong & viing khuéch dai thi ti€p
gidgp BE dugc phan cuc thudn. Khi dé Piot D tuong duong vGi moét dién
tr3 c6 gid tri bang dién trd thudn cla Pilt, dién trd nay duoc ky hiéu la r,
va dugc tinh:

V&i Urla dién 4p nhiét, & nhiét dd binh thuOng Ur=26mV, do do:
26mV
¥
IE
Nhu vay sO do tuong dudng dugc vé 1ai nhu hinh 1.10

|E |C

ff—
E <+ C

r, l=a.le
B

Hinh 1.11 : SO d6 tuong duong mach mac B-C
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VGi so d0 tuong duong hinhl.11 C6 thé tinh dugc trd khang vao ra cla
mach nhu sau:

- Trd khdng vao : Zy=r. Gid trj r.rat nho, t6i da khodng 50U

-Tré khang ra duQc Zz dugc tinh khi cho tin hi€u vao béng khong, vi thé I
= 0 nén Ic = P.Ig c6 nghia ngd ra cUa hinh1.8 hd mach, do d6: Zz =

Thuc t€ trG khang ra cUa mach C-B khodng vai MQ.

2.2.3 Cdc thong s6 co'ban:

- T6ng tr& ngd vao:
Vi_ Vbe

Ri= —= (1.9)
li le
- TOng trG ngd ra:
R,= Vo Vb (1.10)
Vi Ic

- PO khuéch dai dong dién:

lo Ic
=TT 1 (1.11)
- PO khuéch dai dién 4p:
Yo Veb_ (1.12)
Vi Vbe

2.2.4 . Tinh chat:
Mach nay cé mOt sO tinh chdt sau:
Tin hi€u dugc dua vao cuc E va 18y ra trén cuc C.
Tin hi€u ngd vao va ngd ra dong pha.
Hé s6 khuéch dai dong dién , hé s0 khuéch dai dién 4p
TOng trd ngd vao nhod tU vai chuc  dén vai trim
TOng trG ra rat 16n tU vai chuc k. dén hang M

2.2.5 Lap mach khuéch dai B chung

a. Muc tiéu

+ Thuc hién dugc mach khuéch dai don tang

+ Po dugc céc thong sO clla mach khuéch dai

b. Dung cu thuc hanh

+ Ban thuc hanh

+ B0 thi nghiém dién tU cO ban

+ Céc linh kién dién trd, transistor

¢. Chud@n bi Iy thuyét

Y&y cau chuan bi c4c ciu hdi 1y thuyé€t sau

+ Khdi niém v€ mach khuéch dai

+ Céc yéu cau cho mOt mach khuéch dai
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+ chlc ning cic tu di€n trong mach khuéch dai

+ cdch tinh hé s6 khuéch dai, tOng trd vao, ra clla mach khuéch dai
d. NGi dung thuc hanh

Lap mach nhu hinh vé

é Rb1 gRC
—K o 1uF

1 1T 10K
— Rb2 1uF

T Re Vi RL
1uR

T 1

|
|
|
I

Hinh 1.12: Mach khuéch dai B chung
Sinh vién mac mach nhu hinh 1.12 thuc hién tuong tu nhu mach khuéch
dai E chung
Vi VCC= +12VDC, Rbl = 15K. Rb2 =6,8K, RE = 390, Q1 loai 2SC1815
(C1815) . Vi dugc 1ay tU may phdt séng 4m tan
Chu ¥: khi thuc hién do tOng tr3 vao, ra cla mach khuéch daisinh vién can
phdi chon gid tri bi€n trd dat vio sao cho k€t qua do dac chinh xdc nhat.
can xem 1ai Iy thuy€t tinh todn tOng trd vio ra cla mach khuéch dai.
2.3 Mach mac theo kiéu C chung (C-C):
2.3.1.Mach dién co' ban : Hinh1.13
+y
Ngudn cung cép
Rb1 Rc

Vi: Ngd vao

Rb2 Vo: Ngdra

Hinh 1.13: SO d6 c&u tao mach mic theo kidu C-C
Trong do:
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Vi: Ngb vao

V,: Ngdra

R.: Pién tré tai

R.: Dién trd ngd ra

Ry1, Ryz: dién trd phéan cuc
2.3.2 Mach tuong duong: hinh 1.14

C Pt

C

NEN
B V, Us
I
“’ R
E
a) C4ch mac mach C-C b)Mach tuong duong ciach mac C-C
Hinh 1.14

2.3.3 Céc thong s6 co ban

- TOng trd ngd vao:
Ri= V-V (1.13)
Ii Ib
- TOng trd ngd ra:

v V
R o e
. T (1.14)

- PO khuéch dai dong dién:
1 1
A e L 1
T (1.15)
P06 khuéch dai dién 4p:
AR (1.16)
v, V,
- Tinh t6ng tr& ngd vao:

i Yr Len in iR
IV Ib
Ri I, R,
Ri h, R, ( VaitrimK ) (1.17)

Tinh tOng tré ngo ra:
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Dién tré R, 12 di€n tr cla cau phan 4p Rbl song song Rb2. Plng tir
ngd vao nhin va mach ta thdy dién trd R, song song ndi trd ngubn Rs.
ThuOng di€n trd R, rat 16n so v3i Rs nén di€n trd tuong duong cla R, song
song vGi Rs ciing chinh 12 Rs nhu' mach tuong duong hinh 1.14. Nén tOng
tr® ngd ra la:

v
Ro Yn Ve
I, 1

R e

Theo mach tuong duong thi cdc dién tré Rs, rb va re mac nbi ti€p
nhau va mac song song vGi dién trd Re. Ta co:
Ve I.R, I,(R, 1, .r,)

Suy ra:
Ro & I, (R, 1, ) R, .,
I, 1,
1
Ro r. —(r, R) ( vaichucohm) (1.18)

- Tinh d0 khuéch dai dong dién:
I, L (D,

A £
l IV Ib Ib
A 1 (1.19)
Tinh d6 khuéch dai dién 4p:
4 Ue V. 1,.R, R,
v, v, I,r, I, I,R, 1, r, R
A 1 Vi@, o, R,) (1.20)

- Xét goc pha: Khi Vb tiang 1am cho Ib tdng va Ie tdng nén Ve cling
ting theo, nén dién 4p cUa tin hi€u vao va ra dOng pha.
2.3.4. Tinh chat:
Mach c¢é mOt sO tinh chdt sau:
Tin hi€u dugc dua vao cuc B va 1ay ra trén cuc E.
Tin hi€u ngd vao va ngd ra dOng pha.
Hé s6 khuéch dai dong dién  , hé s6 khuéch dai dién 4p
TOng trG ngd vao tU vai k. d€n vai chuc k
TOng trG ngd ra nho tU vai chuc  d€n vai trim
2.3.5 Lap mach khuéch dai cuc C chung
a. Muc tiéu
+ Thuc hién dugc mach khu€ch dai don tang
+ Po dugc céc thong sO6 clla mach khuéch dai
b. Dung cu thuc hanh
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+ Ban thuc hanh

+ BO thi nghiém dién t(f cO ban

+ Céc linh kién dién trd, transistor

¢. Chudn bi ly thuyét

Y&y cau chudn bj cic cau hoi Iy thuyét sau

+ Khai niém vé mach khuéch dai

+ Céc yéu cau cho mOt mach khuéch dai

+ chlc ning cic tu di€n trong mach khu€ch dai
+ cdch tinh hé s6 khuéch dai, tOng trd vao, ra clla mach khuéch dai
d. NGi dung thuc hanh

Lap mach nhu hinh vé

A VCC=+12VDC

Ci Ri

o
._____)}__ﬁﬁdﬂvﬁ 1 _{: (o) ]
2scl1815
Co
B

1K
10uF

&

Hinh 1.15: Mach khuéch dai C chung
Sinh vién mac mach nhu hinh 1.15 thuc hién tuong tU nhu mach khuéch
dai E chung
Chd y: khi thuc hién do tOng trd vao, ra clla mach khuéch daisinh vién can
phdi chon gid tri bién tré dat vio sao cho két qud do dac chinh x4c nhat.

CAU HOI VA BAI TAP
Bai tap 1: Cau hdi trac nghi€m khéch quan

Hay lUa chon phuong dn diing d€ trd 10i cdc cau hGi dudi day bang
cdch to den vao 6 vuong thich hQp:

TT NOi dung ciu hoi a|b|lc|d

1| Mac tranzito nhu thé nao dé cé tOng trd vao
nhO nhat? O|o|0o|0
a.Mac ki€u E chung.
b. Mac ki€u B chung
c.Mac ki€u C chung
d. Tuy vao dang mach.
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Mac tranzito ki€u nio dé cé téng trd vio 16n
nhat?

a.Mac ki€u E chung.

b. Mac ki€u B chung

c.Mac ki€u C chung

d.  Tuy vao dang mach.

Mac tranzito ki€u nao dé c6 tOng trd ra nho
nhat?

a.Mac ki€u E chung.

b. Mac ki€u B chung

c.Mac ki€u C chung

d.  Tuy vao dang mach

Mac tranzito ki€u nao dé cé tOng trd ra 16n
nhat?

a.Mac ki€u E chung.

b. Mac ki€u B chung

c.Mac ki€u C chung

d.  Tuy vao dang mach.

Mac tranzito ki€u nao dé c6 hé sd khuéch dai
dong 16n hon 1?

a.Mac ki€u E chung.

b. Mac ki€u B chung

c.Mac ki€u C chung

d.  Tuy vao dang mach

Mac tranzito ki€u nao d€ c6 hé sé khuéch dai
dién 4ap 16n hon 1?
a.Mac ki€u E chung.
b. Mac ki€u B chung
c.Mac ki€u C chung
d.  Tuy vao dang mach.

Mac tranzito Kki€u nao dé cho hé sé khuéch
dai dong va dién 4ap 16n hon 1?

a.Mac ki€u E chung.

b. Mac ki€u B chung

c.Mac ki€u C chung.

d.  Tuy vao dang mach.

Trong truong hop nao tranzito & trang thai
ngung dan?

a.Ti€p gidp BE phan cuUc ngugc.

b. Tié€p gidp BC phan cuc nguac.
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c.Ti€p gidp BE phan cuc thudn.
d. GOmavab.

9 4.9. Truong hop nao tranzito & trang thai
khuéch dai? o000
a. Tiép gidp BE phan cUc nguoc.
b. Tiép gidp BC phan cuc nguac.
c. Tié€p gidp BE phan cuc thudn.
d. GOmavac.

1| Truong hop nao tranzito dan di€n bao hoa?
0 a.Ti€p gidp BE phan cUc ngugc. O0|0|0O
b. Ti€p gidp BC phan cuc thudn.
c.Ti€p giap BE phan cuc thudn.
d. GOmavac.

Bai tap 2 : Mach phan cuc BJT NPN

So d6 nodi day:

& Cap ngudn +12V clia ngubn DC POWER SUPPLY cho mach A2-1

- ChOt +12V cla mach <chét +12V

- Ch6t GND clia mach <chdt GND cla ngudn DC POWER SUPPLY.
& Ngdn mach cic mA k&,

# Khado st BJT NPN C1815.

DC COMMON EMITTER T.AMPLIFIER AZ=-1

Ciac budc thi nghiém :

Budc 1: Chinh bién trd P1 d€ VCE c6 céc gid tri theo bang A2-1. Po dién
ap roi trén R2 (VR2), ghi vao Bang A2-1. Tinh IB, IC, va hé sé khuéch
dai dong f.
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Bang A2- 1
o n'?“i = Théng s tinh toin Nhjn xét
ﬂii_‘l] ap ‘r.‘_[ €an do - h] d "
M Voo [V Vin | V.. -V B = h Trang thai hoat dong ciia BJT
r[V] I =—[A)|I. =—=—F[A]| [ I ; (Nzumg dan, Khuech dai, Bio hoa)
R 4P ]

= Ve -

=35V =65V

=01 =02V

Budc 2: Cho biét diém lam viéc tinh Q trong ca 3 trudng hop phén cuc
néu trén cla BJT:

QIco, Vero) Trang thai lam viéc

Q
Q:
Qs
2.1.2 Phan cuc BJT PNP

& Cap ngudn -12V clla ngubn DC POWER SUPPLY cho mach A2-2
- ChoOt -12V cla mach chbt -12V

- Ch6t GND cla mach chdot GND clla ngubn DC POWER SUPPLY.
& Ngan mach cic mA k€.

o Khdo sat BIT PNP A1015

pDC COMM- EMITTER T.AMPLIFIER A2-2

Ciac budc thi nghiém :
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Budc 1: Chinh bién tr@ P1 d€ VCE c6 céc gia tri theo badng A2-2. Po dién
ap roi trén R2 (VR2) ghi vao Bang A2-2. Tinh IB, IC, va hé s6 khuéch

dai dong .
Bang 42-2
Th:nug - Thing 50 tinh todn Nhin xét
Diéndp Vg | can do :
V] Viz [V] v Vo -V B=hg | Trang thii hoat dong ctia BIT
I, = R [A] I = o€ 'C [A]] =1 Iy (Ngumg dan, Khuech dai, Bio hoa)
w12V RJ R! i PJ ]
&-55 +-0.5V
’:“'I:I-ul IT'“l!T

Buéc 2: Cho biét diém lam viéc tinh Q trong ca 3 trudng hop phan cuc
néu trén cUa BJT :

Qi(Ico, Vero) Trang thai lam viéc

QiIcor, Vierqr)

Q:Icqz, Verg)

Qs(Icos, Vergs)

Bai tdp3: Lap mach phéan cuc CE

Khao sat DC

S0 d6 ndi day

& Cap ngudn +12V cla ngubn DC POWER SUPPLY cho mach A2-3

AC COMM- EMITTER T.AMPLIFIER AZ-3

1-12!-'. +12v]

e
o
=

J

Rb&

BND

Cdc buoc thi nghiém:
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Buoc I1: |
1. Xdc dinh diém lam viéc tinh Q(Ico, Vo) ciia mach :
- Do dién ap tai diem A : VA T e
- bo dléIl ﬁp VCEQ T e e ererararaarararreeararenreannnnnrnrn
- Tinh dong :
. VA N Vc:EQ -
@ R,+R. i
= Diém lam viée tfinh Q(Ieg, VEEQ) = wevvvvvveereveeereereremsssseesssessssssssssssssssssssssoe

Budc 2: Cho biét trang thdi hoat ddng cla BJT :

Khao sat dac tinh khu€ch dai AC & diy tan gilta
S0 d6 néi daiy:
¢ Van cap ngudn +12V ngudén DC POWER SUPPLY cho mach A2-3
& Diing thém tin hiéu tU mdy phét tin hiéu Function Generator trén thiét bi
ATS dé
dua tin hi€u AC dén ngd vao IN cla mach khuéch dai. Va chinh may phat
tin hi€u : - Pat ché d0 (Function) tai vi tri : Sine
- Chinh bién tr& Amplitude d€ c6 gid tri dién 4p dinh dinh VIN(p-p) = 30mV
- Tan sO 1Khz: Range : Dat tai vi trf : x1K
Frequency : Vi tri phit hgp.
# NGi ngd ra OUT cUa mdy phét dén ngd vao IN cla mach.
& Duing dao dOng ky d€ quan sét tin hi€u di€n 4p ngd IN vio va ngd ra OUT
1. Do cic gia tri Vix, Vorr tinkr A,. Ghi két qia vao bang 42-3
2. Do dé léch pha AD gira tin hién ngd vio Vg va tin hién ngd ra Vorr

_ _ Bang 42-3
Théng sb cin do Tri sd dién ap vao Vi {p-p) = 30 mV
Bién ﬂl:i Vm;'[ {p-p)

v
D) lgi dign ap A, = 2
DHip-pl

D4 léch pha AD

3. Quan sdt trén dao dong ky va vé trén ciing mpt h¢ truc tpa d¢ dang tin lrign
dién dp ngd vao (Vix) va tin i¢u dién dp ngo ra (Vory)
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Panh gia két qua
Phan 1: HOAT PONG THUC HANH TAI XUONG TRUONG
a. NOi dung:

Thuc hanh 13p rdp cdc mach khuéch daj ding Tranzito .
Nghién cUu, hi€u chinh, stfa chta cic mach khuéch dai dung

Tranzito
b. Hinh thc t6 chirc: TO chlic theo nhém nhd mdi nhém tU 2 -4 hoc

sinh.

Gido vién hudng dan ban ddu hoc sinh thuc hién cdc ndi dung dudi
sU theo ddi, chi dan cUa gido vién.

1.
2.

Dung cu, thiét bi, vat li€u dung cho thi nghi€m:

Dung cu, thiét bi (nhiing th& khong tiéu hao trong qua trinh
thuc hanh):

SO d6 cac mach dién thuc té

Maéy do VOM hién thi s6 hodc hi€n thi kim

Mady hién séng hai tia 40 MHz

M4y tinh va phan mém thi€t k€ mach

B& ngudn cho thi nghi€ém

M4 han

. Vatliéu (nhimg tha tiéu hao trong qua trinh thuc hanh):

C4c linh ki€én thu dOng r0i

Céc tranzito ding d€ 1ap mach theo yéu cau thuc hanh
Mach in

Nhua thong

Chi han

. Cac bai thuc hanh

Bal thuc hanh 1: Thuc hanh 1ap rap mach cuc E chung (E-C)
- Lap rdp mach:
. Mach khuéch dai mac theo ki€u E-C: Theo sd d6 mach dién

Vi: Nga vuo

o = v o =
vV Nguan cung cEp 7 Nguéan cung ckp

Vo: Ngara
Re Vi: Nga vuo Re

T
Rb2 ~= =

Rc = 1KQ Rc = 1KQ
Re = 100Q) Re = 100Q
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Rbl =22KQ Rbl =220KQ

Rb2 =1,8KQ

- Cho ngudn cung cap di€u chinh dugc tUr 3 - 12 v vio mach di€n ting
dan di€n 4p, ghi 1ai sO li€u va cho nhan xét vé moi tudng quan gilta céic
y€u tOo:

bién 3v 4v 5v 6v v 8v ov 10v | 11v | 12v
ap

Ve

Vb

- Cho tin hi€u hinh sin ngd vao 1vpp. Quan sit dang séng ngd vao va
ngd ra khi ting ngudn va cho nhdn xét.

- Lan luogt gilt ngubé & 3 mUc 3v, 6v, 12v ting dan bién dO tin hiéu
ngd vao dén 3vpp quan sit dang séng va cho nhan xét.

- Thuc hién tinh hé sO khuéch dai dong di€n va di€n 4p trong cic
truOng hop.

Bai thuc hanh 2: Thuc hanh 1ap rap mach cuc B chung (B-C)

- Mach mac theo ki€u B-C: Theo so d6 mach dién

+ Nguan cung cEp

Rb1 Re
Vo: Ngara
Vi: Nga vuo
Rb2 Re
=
Rc = IKQ Rbl = 22KQ
Re = 1OOQ sz = 1,8KQ

- Cho ngu0On cung cdp di€u chinh dugc tUr 3 — 12 v vao mach dién ting
dan dién 4p, ghi l1ai sO li€u va cho nhan xét vé mobi tuong quan gilta
cic yéu to:

bién |3v |4v |[5v |6v |7v |8 |9v 10v | 11v |12v
ap

Vc
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Vb

- Cho tin hiéu hinh sin ngd vao 1vpp. Quan sit dang séng ngd vao va ngd
ra khi ting nguOn va cho nhan xét.
- Lan lugt gilt ngud & 3 mUc 3v, 6v, 12v ting dan bién d0 tin hi€u ngo
vao dén 3vpp quan sit dang séng va cho nhan xét.
- Thuc hién tinh hé s& khuéch dai dong dién va di€n 4p trong cic
truOng hop.
Bai thuc hanh 3: Thuc hanh 1ap rap mach cuc C chung (C-C)

- Mac mach theo k&u C-C: Theo s0 d6 mach dién
+V

1 Nguan cung cEp

Rb1l Rc
Vi: Nga vuo N A
Rb2 Vo: Ngara
Re = IKQ Rbl = 22KQ
R. = 100Q Ry, = 1,8KQ

- Cho ngu0On cung cdp di€u chinh dugc tUr 3 — 12 v vao mach dién ting
dan di€n dp, ghi 1ai sO 1i€u va cho nhan xét v&€ mOi tuong quan gilra

cic yéu t0:
pién |3v 4v Sv 6v v 8v Ov 10v |11v | 12v
ap
Vc
Vb

- Cho tin hi€u hinh sin ngd vao 1vpp. Quan sat dang séng ngd vao va
ngd ra khi ting ngudn va cho nhdn xét.

- Lan lugt gilt ngudn ¢ 3 mUc 3v, 6v, 12v ting dan bién dO tin hiéu
ngd vao dén 3vpp quan sit dang séng va cho nhan xét.

- Thuc hi€n tinh hé sd khuéch dai dong di€n va di€n 4p trong cic
truOng hop.
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BAI 2
MACH KHUECH PAI TiN HIEU NHO DUNG FET
M3 bai: MP17-2

Muc tiéu:

- Phan tich dugc nguyén 1y 1am viéc cUa cdc mach khuéch dai co ban
ding FET

- Thiét k&, 1ap rdp cidc mach khuéch dai ding FET theo ding yéu cau kY
thuat.

- Po dac, ki€ém tra, stfa chita dudc cic mach dién tin hi€éu nhd dung FET
theo yéu cau kY thuat.

Reén luyén tinh ty mi, chinh x4c, an toan va vé sinh cong nghi€p

1. Mach khuéch dai cuc ngudn chung

Muc ti€éu

+ Gidi thich dugc nguyén Iy hoat dOng cO ban

+ Bi€t dugc céc thong sO cO ban

1.1 Mach dién co'ban

C6 th€ dung mach phan cuc ¢ dinh (hinh 2.1 ), mach phan cuc tu
dOng ( hinh 2.2) hodc mach phan cuc béng cau chia dién th€ (hinh 2.3).
Mach tuong duong xoay chi€u vé & hinh 2.4.

+?DD

; Hinh 2.1 Hinh 2.2

1.2 Mach dién tuong duong
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+¥

R:$R:> *

T’j i/;

Hinh 2.3

18 THEEE,

Hinh 2.4

Trong d6 R=R; G hinh 2.1 va2.2;Ri=R1//R2 &hinh2.3.

1.3 Cac thong s6 co ban

) v
_Pb loi didn thé: Hv = v—” = —gn (Rp /1)

i
.

_Téngtrdvio: Z,= 1 =R,
1

- Tén gtrora: Zg=ry//Rp

(2.1)
(2.2)

(2.3)

D0 10i dién thé clia mach khuéch dai cuc ngudn chung vGi dién tré R :
Gid sU ta xem mach hinh 2.5 v&i mach tuong duong hinh 2.6

%

0 8
|

? To Ts

Hinh 2 5

~77 Hinh 2.6



Tacod: 15 =g, v, +

Vi Vgs = Vi - 10RS

Nén:
) _ 1, R —1,R
19 =8, (v; —1oR5)+ y b ¢%
Iy
. gmvi Vﬂ
=1, = = -
1+g. Ry JEotRs Ry
T4
Suyra: A =0 __ gnFp

. E,+R
Vi 14g R +—_D "8

Tq
Néutabdr 4 trong mach tuong duong:
- _ ng D
V7 1+g_ R, (24)

Bai thuc hanh cho hoc vién
Bai thuc hanh s6 1 : Khdo sit ddc tuyén Volt-Ampe cUa JFET (JFET kénh
N)
a. Thi€t bi st dung
M6 hinh thuc hanh Mach dién tU
M4y OSC
C4c linh kién dién tU
b. Muc tiéu
Sau khi hoc xong Sinh vién c6 kha niing:
- Pinh nghia cdc dang mach khuéch dai dung FET.
- V& dudgc dac tuyén Volt-Ampe va phan tich AC cic dang mach Kb dung
FET.
- Biét duoc dac diém va Ung dung thuc t€ cUa cic dang mach.
- Lap rép, can chinh va do dugc cédc dai luong: d0 10i, tbng trd vao, tbng
trd ra, tan
sO cat ...
- Nhan xét va gidi thich dugc cic két qud do.
THI : khdo sit Pac tuy€n ngd ra
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;e_zl-c LI::I

K3o0a EIZHDD
1M St
NGG
—
Hinh 2.4

- Thay dGi c4c dién 4p VGG va VDD, va ghi cic gid tri vio bang sau:
Bang 2.1

E"GZ["-."] Vosivy | 0 l 2 3 4|5 3] T8 LI R S B i e

0 (5]

0.4 [8]

0.8 (¥}

l (5]

1,2 I}

1,6 D

2 [8]

- T céc sO 1iéu trong bdng 2.1, vé dac tuyén ra: ID = (VDS) vbi
VGS=const

In

Vs

Hinh 2.5
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- Néu y nghia ddc tuy€n ra
TH2. Pac tuyén truyén dat
- TU c4c sO liéu trong bang 2.1, vé ddc tuyén truyén dat : ID = (VGS)
v6i VDS = const.

I 1

Hinh 2.6
- Néu y nghia ddc tuy€n truyén dat

Bai thuc hanh s6 2 : Mach khuéch dai cuc ngudén chung
H12v

Hinh 2.7

< Yéu cau
1. Do va vé dang séng ngd ra Vo, ngd vao Vi ? Nhan xét.
2. Xic dinh cic thong s6 Av, Ai, Zi, Zo, d0 1éch pha. Nhan xét két qua.
3. TruOng hQp ta thém tu Cs = 10uF, thuc hién tuong tU nhu 2 budc trén.
So sdnh cdc két qud do dugc véi truOng hgp khodng c6 tu Cs.

< Hudng dan thuc hién
Budc 1: Théo tu Cs, cap Vi la tin hiéu hinh Sin, bién d6 3V, tan s6 1KHz
vao tai A.
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Budc 2: Dung OSC do tin hiéu ra Vo G kénh 1, ti€p tuc chinh bi€n tré
sao cho Vo dat 16n nhat nhung khong bi méo dang.

Budc 3: X4c dinh Av:

- Dung OSC do Vi tai A, Vo tai B &2 kénh CH1 va CH2. V& lai dang
séng va nhan xét vé€ bién do.

¢ Kénhl:
— Time/Div:
— Volts/Div:

+ Kénh2:
— Time/Div:
— Volts/Div:

- Sau do tinh Av theo cong thic :

¥e
Av:—ﬂ

Hinh 2.8
Budc 4: X4c dinh Zi:
- Mac n0i ti€p dién tré Rv=100KQ gilta 2 di€ém B1 va B2, tinh Zi theo

cong thUc:
v

T=—
¥1
=
- V6i: VI lagid tri dién dp ngd ra tai Bl
V2 1a gid tri dién dp ngd ra tai B2
Budc 5: Xdc dinh Zo :
- Mac thém dién trd tai RL = 100K, tinh Zo theo cong thic:

o= (%]

-Véi: Vol 1a dién 4p tai ngd ra C khi chua mac RL
Vo2 1a dién 4p tai ngd ra C khi dd mac RL
Budc 6: Xdac dinh géc 1€ch pha:
- Ding OSC do Vi, Vo va cho hi€n thi ciing lic & 2 kénh CH1, CH2
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L 2
-

0
-
a /

Hinh 2.9
- Xd4c dinh géc 1éch pha theo cong thuc :

g
= — . 360
® T

F

-V&i: Tlachuky cla tin hiéu

@ 1a géc 1éch pha

a 12 d0 1&ch vé th0i gian

Budc 7: Xic dinh tan s0 cat dudi :

- Gi(r nguyén bién d0 nhung thay d6i tan sO cla tin hi€u vio Vi, quan sit
tin hi€u ngd ra Vo trén OSC. Gidm tan sO cUa Vi dén khi Vo gidm bang
(1/—/2) Vo thi dUng 1ai, do gié tri tn s6 tai vi trf hién hanh, d6 chinh 1a
tan sO cat dudi fL.

Budc 8: Xdc dinh tan sO cat trén :

- Gi(r nguyén bién d0 nhung thay d6i tan sO cUa tin hi€u vio Vi, quan sit
tin hiéu ngd ra Vo trén OSC. Ting tan sO cla Vi dén khi Vo gidm bang
(1/—/2) Vo thi dUng lai, do gid trj tan sO tai vi trf hién hanh, d6 chinh 1a
tan sO cat trén fH.

Budc 9: V& dép tuyén bién d0 - tan s

- Gilr nguyén bién d0, thay dGi tan sO cUa tin hi€u vaoVi va 1ap bang két

qud nhu sau:

Bang 2.2

SiHz) | 10 [ 50 [200 ) 500 [ 1K | 10K | 30K | 100K | 200K | 300K | 1M | 2M
Vo

Av

Av(%)

- TU bang k€t qua vé ddp tuyén bién dO - tan sO
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Av

Hinh 2.10
Budc 10: Thém tu Cs =10uF, thuc hién 1ai cic budc trén. Ghi lai cic
k€t qud vao badng va nhan xét.
Bang 2.3
Kiéu 5 chung | Av Al Zi Zo fi. fiu 0

Chura ¢é u Cs

ComCs

Yéu cau danh gia

- Lap mach theo yéu cau

- Sau khi thuc hién xong cic budc trén, cic nhém ghi 1ai cdc két qud va

nhan xét trong bai bdo cdo thi nghiém.

- Nhan xét két qua thuc hién cla hoc vién

2. Mach khuéch dai cuc mang chung

Muc tiéu

+ Gidi thich dugc nguyén 1y hoat dOng cO ban

+ Bié€t dugc céc thong sO cO ban

2.1 Mach dién co ban

Ngudi ta ¢6 thé ding mach phéan cuc tu dOng hodc phan cuc bang cau chia
dién thé nhu hinh 2.11 va hinh 2.12

+Vﬁﬁ +V

DD
R,
IC:I1 ICIl |
C C
V. 1 2 W, 11 \ 2
1 1 I I
Ro —., " ; | M v,
RS RS
Hinh 2.11 Hinh 2.12

2.2 Mach dién tuong duong
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v; + - -9
+ &
= @, =
% /77 “
Hinh 2.13

2.3 Céc thong sO co ban

Mach tuong duong xoay chi€u dugc vé @ hinh 2.13. Trong d6: Ri=RG trong
hinh 2.11 va Ri =R1 //R2 trong hinh 2.12

- P06 10i dién thé:

Vs =W -wvo

Yo B (Rg il 1y)

v, l+g, (R, /i)

- TOng trG vao Zi = Ri (2.6)

- TOng trd ra: Ta thdy RS song song v&i rd va song song vGi ngudn dong dién
g.Ve. NEu ta thay thé ngudn dong dién nay bang mOt ngudn dién thé noi
ti€p vGi dién tr@ 1/gm va dat nguOn dién thé nay bang 0 trong céch tinh
Zy, ta tim dugc tong tr@ ra cUa mach:

Zo=Rs/ltq// 1/gm (2.7)
Bai thuc hanh :
Khdo siat mach khuéch dai cuc mang chung
a. Thi€t bi st dung
M6 hinh thuc hanh Mach dién tUr
M4y OSC
C4c linh kién dién tl
b. Muc tidu
Sau khi hQoc xong Sinh vién c6 kha ning:
- Pinh nghia cdc dang mach khuéch dai dung FET.
- V& dudgc dac tuy€n Volt-Ampe va phan tich AC cic dang mach Kb dung
FET.
- Biét dugc dac di€ém va Ung dung thuc t€ cla cic dang mach.
- Lap rép, can chinh va do dugc céc dai luong: d0 10i, tbng trd vao, tbng
trd ra, tan sO cat ...
- Nhan xét va gidi thich dugc cic két qua do.

= Ay = <1 (2:5)
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c. quy trinh thuc hién

F12V
A __p1 p2 e K30A
' +1{I
-—)I—o——) -Fs .

e TR ¢
‘ A

Hinh 2.14

% Yéucau

1. Bo va vé dang séng ngd ra Vo, ngd vao Vi ? Nhan xét.

2. X4c dinh cdc thong s6 Av, Ai, Zi, Zo, ¢. Nhan xét két qua.

< Hudng dan thuc hién
Budc 1: Cap Vi la tin hiéu hinh Sin, bién d0 2V, tan s6 1Khz vio tai A.
Budc 2: Dung OSC do tin hi€u ra Vo & CH1. Ti€p tuc chinh bi€n trd sao
cho Vo dat 16n nhat nhung khong bi méo dang.
Budc 3: Xac dinh Av:
- Dung OSC do Vi tai A, Vo tai C d 2 kénh CH1 va CH2. Vé lai dang
séng va nhan xét vé bién do.

a + Kénh 1:
T — Time/Div:
— Volts/Div:

0% T ¢ Kénh?2:
+ — Time/Div:
- Vols/Div:

Hinh 2.15
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- Sau d6 tinh Av theo cong thUc :

Budc 4: Xac dinh Zi:
- Mac n6i ti€p dién tréd Rv=100K< gilta B1 va B2, sau d6 tinh Zi theo cong
thic:

- V&i: V1 1a gi4 tri di€én 4p ngd ra tai Bl
V2 1a gi4 tri dién 4p ngd ra tai B2
Chd y: Céc thong s6 V1, V2 phai dugc do bang OSC.

Budc 5: X4c dinh Zo :
o = RL[E - J

- Véi: Vol la dién 4p tai ngd ra tai C khi chura mac RL
Vo2 1a dién 4p tai ngd ra tai C khi d@ mac RL = 10KQ

Budc 6: Xac dinh géc 1€ch pha:
- Diing OSC do Vi, Vo va cho hién thi cuing lic & 2 kénh CH1, CH2
- Xé4c dinh géc 1éch pha theo cong thuc :

— d o
o= 2. 360
Budc 7: Xéc dinh tan s6 cat dudi :

- Gilt nguyén bién d0 nhung thay dGi tan sO cUa tin hi€u vao Vi, quan sit
tin hiéu ngd ra Vo trén OSC. Gidm tan sO cUa Vi dén khi Vo gidm bang
(1/2) Vo thi dUng 1ai, do gi4 tri tan sO tai vi tri hién hanh, d6
chinh 1a tan s0 cat dudi fL.

Budc 8: Xdc dinh tan s6 cat trén :

- Gilt nguyén bién d0 nhung thay dGi tan sO cUa tin hi€u vao Vi, quan sit
tin hiéu ngd ra Vo trén OSC. Ting tan sO cla Vi dén khi Vo gidm bang
(1/-/2) Vo thi dUng 1ai, do gid tri tan sO tai vi tri hién hanh,
d6 chinh 12 tan sO cat trén fH.

Budc 9: V& d4p tuyén bién d0 - tan s

- Gilt nguyén bién d0, thay d6i tan sO cUa tin hi€u vaoVi va 14p bang két
qud nhu sau:
Bang 2.4
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f(Hz) |10 |50 200 | 500 | 1K [10K [ SOK [ 100K | 200K | 500K [ IM | 2M

Vo

Av

Av(%)

- TU bang k€t qua vé ddp tuyén bién dO - tan sO

-

Av

0 - !
Hinh 2.16
Budc 10: Lap bang tOng két
Bang 2.5
Kiéu D chung | Av Al Zi Zo fL fu 0
Két qua do

- Sau khi thuc hién xong c4c budc, ciac nhém ghi lai cdc k€t qua va nhan
xét.

Yéu cau danh gia

- Lap mach theo yéu cau

- Sau khi thuc hién xong c4c budc trén, cic nhém ghi 1ai cdc két qud va
nhan xét trong bai bdo cdo thi nghiém.

- Nhén xét két qua thuc hién cla hoc vién

3. Mach khuéch dai cuc cOng chung

Muc tiéu

+ Giai thich dugc nguyén Iy hoat dOng cO ban

+ Bi€t dugc c4c thong sO cO ban

3.1 Mach dién co ban
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/77
Hinh 2.17
3.2 Mach dién tuvong duong
} B Ve
N R o

Hinh 2.18
3.3 Cac thong s co ban
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Tir mach tirong duong xoay chiéu ta thiy:

Vgs= -
V0 = BV KD = 8 RD-Y;
W
=>Ay=-—"=g,R, (2.8)
Vi
gtz v 1
Ngoaira: | = BaVg=g—1t8.V;=v| 8y +=
s s s
R
1, I+g Ry = (2.9)
Néu dua r 4 vao mach tuong duong thi:
Ay =gmRp 1y
Z.=Ra i/ 1
1 S o

Bai tap thuc hanh cho hoc vién : Lap mach khuéch dai ki€u cuc cOng
chung
a. Thi€t bi st dung
M5 hinh thuc hanh Mach dién tr
My OSC
C4c linh kién dién tU
b. Muc tiéu
Sau khi hQc xong Sinh vién ¢6 kha ning:
- Pinh nghia cdc dang mach khuéch dai dung FET.
- V& dugc dac tuyén Volt-Ampe va phéan tich AC c4c dang mach KD diing
FET.
- Biét dugc dac di€ém va Ung dung thuc t€ cla cic dang mach.
- Lap rdp, can chinh va do dugc cic dai lugng: d6 10i, tOng trd vio, tOng
trd ra, tan sO cat ...
- Nhan xét va gidi thich dugc cic két qua do.
¢. Quy trinh thuc hién
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[}
14
-
o
——=J—
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|
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M |
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= j

P [R—
+

Hinh 2.19
% Yéu cau:
1. Do va vé dang séng ngd ra Vo, ngd vao Vi ? Nhan xét.
2. Xéc dinh céc thong sO Av, Zi, Zo, ¢. Nhan xét két qua.

< Hudng dan thuc hién
Budc 1: Cap Vi la tin hi€u hinh Sin, bién d0 3V, tan sO 1KHz vao tai A.
Budc 2: Dung OSC do tin hiéu ra Vo & kénh CH1, Ti€p tuc chinh bién trg
sao cho
Vo 16n nhat nhung khong bi méo dang.
Budc 3: X4c dinh Av:
- Dung OSC do Vitai A, Vo tai B @ 2 kénh CH1 va CH2. V& 1ai dang song
cla Vi va Vo va nhan xét vé su 1€ch pha cla Vi va Vo

1;:":': ‘. + Kénhl:
+ - Time/Div:
- Volts/Div:
10 — i — i P —r P --. — — — i N N i
0% ' - ' ¢+ Kénh 2:
¥ - Time/Div:
- Volts/Div:

Hinh 2.20
- Sau do tinh :



Budc 4: Xac dinh Zi:
- Mac n0i ti€p di€n trd Rv=1KQ gilta B1 va B2, sau dé tinh Zi nhu sau:
Ry

Zi =
V1

— -1

V2
- V&i: V1 1a gi4 tri di€én 4p ngd ra tai B1
V2 1a gi4 tri dién 4p ngd ra tai B2
Chd y: Céc thong s6 V1, V2 phai dugc do bang OSC.

Budc 5: X4c dinh Zo:
o = RE | E =
Ve2

-Véi: Vol 1a dién 4p tai ngd ra tai C khi chia mac RL

Vo2 1a dién dp tai ngd ra tai C khi dd mac RL = 100KQ
Budc 6: Xac dinh géc 1€ch pha:
- Ding OSC do Vi, Vo va cho hién thi ciing lic & 2 kénh CH1, CH2
- Xéc dinh géc 1éch pha theo cong thirc :

=2 o
P= T 360
Budc 7: Xic dinh tan s6 cat dudi:

- Gilt nguyén bién d0 nhung thay dGi tan sO cUa tin hi€u vio Vi, quan sit
tin hiéu ngd ra Vo trén OSC. Gidm tan sO cUa Vi dén khi Vo gidm bang
(1/+/2) Vo thi dUng 1ai, do gi4 tri tan sO tai vi trf hién hanh, d6 chinh
12 tan s6 cat dudi fL.

Budc 8: Xic dinh tan sO cat trén:

- Gilt nguyén bién d0 nhung thay dGi tan sO cUa tin hi€u vio Vi, quan sit
tin hiéu ngd ra Vo trén OSC. Ting tan s6 cla Vi dén khi Vo gidm bang
(1/+2) Vo thi dUng 1ai, do gi4 tri tan sO tai vi tri hién hanh, d6
chinh 12 tan s6 cat trén fH.

Budc 9: V& d4p tuy€n bién d0 - tan sO

- Gilt nguyén bién d0, thay d6i tan sO cUa tin hi€u vaoVi va 1ap bang két
qud nhu sau:
Bang 2.6



47

f(Hz) [10

200

500

10K

S0K

100K

200K

S00K

IM | 2M

Vo

Av

AV(%)

- TU bang k€t qua vé d4p tuy€n bién dO - tan sO

r

Av

0

Budc 10: Lap bang tOng két

Bang 2.7

Hinh 2.21

L J

Kicéu G chung

Av

Al

Zi

Lo

fr

fu

0

Két qua do

Yéu cau danh gia vé két qua hoc tap

- Lap mach theo yéu cau
- Sau khi thuc hién xong c4c budc trén, cdc nhém ghi 1ai cac két qud va
nhan xét trong bai bdo cdo thi nghi€m.
- Nhan xét két qua thuc hi€n cla hoc vién

4. Lap mach khuéch dai tin hiéu nhé ding FET

Bai 1 : Lap mach Fet Cuc ngudn chung

a. Khao sat DC
Cé&p ngudn 12V clia ngudbn DC POWER SUPPLY
Ngan mach mA-ké .
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JFET AMPLIFIER CIRCUIT As-1

=

+12V

o~

Hinh 2.22: Phén cuc mach khuéch dai ding FET
Cé4c budc thuc hanh
Budc 1: NOi I3 , khong n0i J1,J2 - d€ ndi cuc cOng Gate T1 qua trd R3 &
P1 xubng dat (khong cap thé€ nudi cho cOng cla JFET ). Ghi gi4 tri dong va
thé trén transistor truOng.

D eeeereesieeee ettt ettt e b e duoc g(_)i 1a

‘Gidi thich ddc di€m khdc biét gilta transistor trudng FET (yéu t6
di€u khién bang th€) va transistor WUdng cUc BJT (yéu 10 diéu khi€n bang
dong).

Buoc 2: Ngét J3 . n6iJl1,J2 dé phan cuc th€ cho 06ng cla JFET
+ Chinh bié€n trd P1 tUng budc d€ c6 dién dp di€u khi€n VGS nhu' bang
A6-1. Po dién 4p VDS, tinh dong ID qua FET ghi k€t qua vao bang .

Bdng A6- 1
Vs (V) 1 0,5 0 05 |-1V |-1,5 |-2V |-3V | 4V | -5V
Vbs (V)
Ip (mA)

+ Bi€u dién trén d0 thi c4c gid tri do dugc gilta dong 1, (truc y) va thé Vi
(truc x). Xdc dinh gid tri di€n th€ nghén V, (punchoff) = .....................
V)

b. Khdo sat AC (Van mach A6-1)
SO d6 noi day :
& Van ngét J3,n6iJ1,J2, dé phan cuc thé cho c6ng cUa JFET
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¢ Chinh P2 d€ dong qua T1 ~ ImA

C4c budc thuc hién

Budc 1: Po hé sé khuéch dai ap Av, va do 1éch pha AdD:

Dung thém tin hi€u tU may phét tin hi€u Function Generator, va chinh mdy
phat tin hiéu d€ c6: Séng : Sin, Tan sO : 1Khz, VIN(p-p) = 100mV

- NO6i ngd ra OUT cUa mdy phat dén ngd vao IN clla mach.

- Dung dao dOng ky d€ quan st tin hi€u di€n dp ngd vio va ngd ra. Po céc
gia tri VOUT, A®, tinh Av. Ghi két qUa vio bang A6-2

Bang A6-2
Théng sb cin do Tri s6 dién ap vao Vi (p-p) = 100 mV
Vour
I . ga r VOETfp'pl
Do lgi dién ap Ay, = ————
IN(p-p)

bg léch pha AD

Quan st trén dao dOng ky va vé trén cuing mOt hé truc toa dd dang tin hiéu
di€én 4p ngd vao (Vi) va tin hi€u di€n dp ngd ra (Vour)

T e T g

Hinh 2.2

Dua vio trang thai hoat dOng cla transistor truOng FET n0i ki€u
Source chung @ bdng A6-2, néu nhan xét vé cic dac trung clUa mach
khuéch dai (v€ hé s6 khuéch dai 4p Av, dO 1&ch pha AD)
Budc 2: Khao sat anh hudng tong tré vao clla mach khuéch dai:
DGi ché d6 may phat séng Sin. Gilt nguyén bién d0 tin hi€u vio tai 16i vio
IN(A)/ A6-1 : VINI =100mV
- Sau d6 thdo day tin hi€u khdi chan IN, do bién d0 tin hi€u tU 16i ra mdy
phit xung (khong (i) . VIN2 = ..............
- So sdnh bién d0 xung trong hai truGng hQp, tinh s mat mat bién d6 (%)
do dnh hudng di€n trd vao cla so do.
AN )
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Budc 3: Khdo sat dap Ung tan sO

Gilf cO dinh bién d0 dién 4p tin hi€u vao VIN (pp) = 100mV. Thay ddi tan
sO mdy phét séng tU cUc ti€u dén cuc dai (béng céch chinh Range). Po bién
d0 dinh - dinh VOUT(pp) tai ngd ra, ghi nhan vao Bang A6-3. Tinh Av.

Bang A6-3

Tin s6 may phat f [KHz|
Bléﬂ d(?) \f'YUL"]' (p-p)

AA."

Vé bi€u d6 Boode th€ hién quan hé Bién d0 Av — Tan s f theo Bang A6-
3

[ |Av]

4

f(Hz)

0]
Hinh 2.24
Nhan xét v€ ddp Ung bing thong clla mach khué€ch dai ding FET. So sanh
vGi BIT?

5. Stra chita mach khuéch dai dung FET

C4c budc thuc hién

Budc 1: chudn bi dung cu thuc tap

- mO han, chi han, nhua thong

- kim nhon, kim cat

- c4c linh kién +board mach

Budc 2: NOi dién, do ki€m tra ciin chinh b6 khuéch dai cong suat
Chung ta chia lam hai cong doan

+ n0Oi dién, do ki€m tra, cin chinh bd khuéch dai cong sudt khi chura gan
Fet

+ n0Oi dién, do ki€m tra, cin chinh bd khuéch dai cong sudt khi gan Fet
Trong mOi cdng doan dugc chia nhd, phan ra lam nhi€u budc theo th(r tu
nhU sau
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a. Cong tic chudn bj
- do kiém tra d0 cdch dién va dan dién khi chua va sau khi gdn b0 khuéch
dai cong suat
- do ki€m tra b0 cap nguln tao dién dp mOt chi€u (DC) dbi xUng (+Vy.)
cap nguOn cho bd khuéch dai 1am viéc. NOi cdc diy dan ngudn Vde véi
bang gi4 thur.
b. Cac budc thuc hién
Budc 1: do ki€m tra cin chinh tang khuéch dai
Budc 2: Po ki€m tra ciin chinh mach phan 4p dau vao tang 14i ghép
cong sudt ra loa
Budc 3: Po ki€m tra ciin chinh b khuéch dai cong sudt con thi€u Fet
cong sudt
Budc 4: do ki€m tra ciin chinh b khuéch dai cong sudt c6 Fet cong
sudt
Budc 5: thong mach tin hi€éu b0 khuéch dai cong suat.
Ki€m tra
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BAI3
MACH GHEP TRANSISTOR
Ma bai: MD17-3
Muc ti€u:
Phan tich duQc nguyén 1y hoat dOng cdc mach khuéch dai ghép tang.
Trinh bay dudc céc khai niém vé hoi ti€p, cdc cich mac hoi ti€p, anh
hudng cla cdc mach hoi ti€p doi véi bd khuéch dai.
Do, ki€m tra, sUta chita cdc mach dién theo yéu cau kY thudt.
Thiét k€&, 1ap rap cdc mach theo yéu cdu kY thudt.
Thay th€ cdc mach hu hdng theo sO li€u cho trudc.
Reén luyén tinh ty mi, chinh xdc, an toan va vé sinh cong nghi€p
1. Mach ghép cascade
1.1 Mach diér

Vee

7

v,-o-—»—[: 0, §R
SR T &
T

w

L

Hinh 3.1: Mach khuéch dai ghép Cascode
1.2 Nguyén ly hoat dOng

® Hai transistor mac chung E va chung B dugc ndi truc tiép

® Dac biét dugc st dung nhi€u trong cic Ung dung & tan sO cao, vi
du: mach khuéch dai dai rOng, mach khu€ch dai chon 10c tan sO
cao

® Tang EC vGi hé s6 khuéch dai dién dp 4m nhd va trG khang vao 16n
d€ dién dung Miller ddu vao nho

® PhOI hop trd khang G clra ra tang EC va c(ra vao tang BC
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® Cich ly tOt gilta ddu vao va dau ra: tang BC c6 tOng trd viao nho,
tOng trd ra 16n c6 tidc dung d€ ngin cich dnh hudng cla ngd ra dén
ngd vao nhat 1a & tan sO cao, ddc biét hi€u qud v4I mach chon 10c
tan sO cao

1.3 Pac di€m va Ung dung

Vi (B, =M= 200
5.6 ki Pi=P,= 200

C,=5pF

Ky

§ —
!
4.7 k&2 ey

—— = 20 UF
1.1 kL2 B Lopm
=

b w*

Hinh 3.2: Mach Cascode thuc té
® Mach ghép Cascode thuc té:

Ay' = -1 => dién dung Miller & ddu vio nhd

Ay?16n => hé s6 khuéch dai tOng 16n
1.4 Lap mach Transistor ghép cascode
% Yéu cau
1. Do va vé dang séng ngd ra Vo, ngd vao Vi ?Nhan xét.
2. Xdc dinh cic thong sO Av, Ai, Zi, Zo. Nhan xét két qua.
3. Xdc dinh tan s6 cat dudi, tan sO cat trén, bing thong. V& dép tuy€n bién
d0-tan s6 clla mach.
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Hinh 3.3

< Hudng dan thuc hién

Budc 1: Cap Vi’ Ia tin hiéu hinh Sin, bién d0 1V, tan s6 1KHz vao tai A.
Budc 2: No6i2 di€m B1 va B2. Diing OSC do tin hiéu ra Vo & kénh 1, tiép
tuc chinh céc bi€n trd sao cho Vo dat 16n nhat nhung khong bi méo.

Budc 3: X4c dinh Av:

- Dung OSC do Vi tai B, Vo tai C & 2 kénh 1 va kénh 2. V& lai dang séng
va nhan xét vé d0 1&ch pha va bién d0 cla Vi va Vo

P ¢+ Kénh1:
. — Time/Div:
- Volts/Div:

10 T .
0% T + Kénh2:

- Time/Div:
- Volts/Div:

Hinh 3.4

Budc 4: X4c dinh Zi:
- Mac n6i ti€p dién tré Rv=47Q gilta B1 va B2, sau d6 tinh Zi:
a= Ry
1

— -1

Ve
- Véi: V1 1a gid tri di€én 4p ngd ra tai B1
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V2 la gid tri dién dp ngd ra tai B2
Chii y: Céc thong s6 V1, V2 phdi dugc do bang OSC.
Budc 5: X4c dinh Zo:

% = &L {E _ J
Fo2
- Vi : Vol 1a dién 4p tai ngd ra C khi chua mac RL
Vo2 la dién 4p tai ngd ra C khi dd mac RL = 2.2KQ
Budc 6: X4c dinh géc 1€ch phag

- Duing OSC do Vi, Vo va cho hién thi ciing liic 6 2 kénh 1,2
- X4c dinh géc 1éch pha theo cong thUc :

Pp= —.360°

[ 4
T
- V6i: T la chu ky cUa tin hi€u

¢ 1a géc 1é€ch pha

ala d6 1&ch vé thoi gian

Yéu cau danh gia

- Lap ding mach theo yéu cau

- V& dang séng cUa tin hi€u ra Vo va tin hi€u vao Vi.

- Xé4c dinh d0 1&ch pha gi(ra tin hi€u Vi vao va tin hiéu ra Vo.
- Tinh cdng sudt ngd ra Po.

2. Mach Khuéch dai vi sai

Muc ti€u

+ Gai thich dugc nguyén ly hoat dOng clla mach

+ Lap dugc mach khuéch dai vi sai
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2.1 Mach dién

Hinh 3.3 Mach khuéch dai vi sai
2.2 Nguyén 1y hoat dOng
®  Mach d6i xUng theo dudng thang dimg, cdc phan tlr tuong Ung
gi®ng nhau vé moi ddc tinh
Q1 gidng hét Q2, mac ki€u EC hodc CC
2 dau vao v, va v,, ¢6 th€ st dung 1hodc phdi hgp
2 ddura v, va vy, st dung 1 hodc ph6i hop
Pau vao can béng, ddu ra can béng
Vin =Vi- V2§ Vou = Va— Vp
® Dau vio cin bang, ddu ra khdng cin bang
Vin =Vi=- V2§ Vour = Vy
® Dau vio khong can bang, ddu ra cin bang
Vin =V, > Vour = Va— Vp
® Dau vio khong can béng, dau ra khong can béng
Vin = Vi35 Vour = Vq
- hé 56 khuéch dai vi sai va hé sO triét tiéu dOng pha

Ché d0 phan cuc 1chi€u: Vg = Vg, => 1 =1 =12 => Vo = Vg
Néu v, = v, — Vo => Vg,+Vi, VA Veo—Viy => 101> i
=>Vou = Vei - Voo > 0
khuéch dai dién dp vi sai
NEéu vy, = Vi = Vo => V14V V2 ViouVin => 1ot = i
=>Vou = Ve - Vo= 0
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triét tiéu dién dp dong pha
Phan tich bang so d6 tuong dudng xoay chiéu:

Vie=V1,V2=0 ; Vou= V. A=R/2r,
Vin = Vi - V2 Vou= Va- Vp : Ag=R/T. (differential mode)
Vin = VI = V2 ; Vou= Va : A = PR/(Pro+ 2(P+1)RE) (common mode)
Nhan xét :

° Tin hi€u vao ngugc pha: khuéch dai16n

® Tin hi€u vao cling pha: khuéch dai nhd

® kha ning chOng nhiéu tOt

o Ti sO nén dong pha (CMRR-Common mode rejection ratio)

= Hé s0 KD vi sai/Hé s6 Kb dong pha
CMRR cang 16n chat lugng mach cang tot
Vi KD ngd ra khong can bang, T;, T, van c¢6 tic dung trlr céc tin hi€u nhiéu
dong pha hay dnh hudng cla nhiét d0 tic dung Ién hai transistor
2.3 Pac di€m va mach Ung dung
% Ndng cao tinh chOng nhiu
V. Ic Vs

! n
R,
vy
3 diodes =<=——
R,

Hinh 3.4: Mach ning cao tinh chéng nhiéu
®  (C6ngudn dong On dinh véi ndi trd rat 16n
->0n dinh nhiét va gidm hé s0 Kb dOng pha
->ting kha ning chOng nhiéu
NguOn dong ciing c6 th€ 13 mach dong guong

z’,()I'dn’
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Current mirror

Tv."

out

Q Q

®
E
Hinh 3.5: Mach dong guOng
® SU dung “active loads” - mach dong guong
thi€t 1ap dong collector nhU nhau trén cd hai transistor
ting hé s6 khuéch dai vi sai
< Van dé dién dp troi
® Ng/nhin: ddc tinh kY thudt cUa hai transistor khong hoan toan giGng
nhau
® Khac phuc: Diing dién tr@ Rc khong d6i xUng (bi€n trd)
2.4 Lap mach khuéch dai vi sai

Yéu cau
1. Do va vé dang song ngd ra Vo, ngd vao Vi ?Nhan xét.
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2. X4c dinh hé s6 khuéch dai vi sai, d0 1éch pha.
Hudng dan thuc hién
Budc 1:
- Chinh bién tr& VRI1 sao cho dién dp tai A bang 4V (c6 thé thay d6i sao
cho BJT1va BJT2 déu hoat dOng & ché d0 khuéch dai)
- Sau d6 thay d6i dién 4p tai B va ghi k€t qud vao bang bén dudi.
- SU dung VOM do dién 4p VCD, VA, VB. Tinh hé s6 khuéch dai vi sai
theo cong thUc :

Véi: Vo=VCD
VI=VA-VB
- Ghi 1ai c4c k€t qud vio bang :

Bang 5.1
Vs (V) 3 32 |34 |36 |38 |4 42 |44 |46 |48

Vep(V)
K

Budc 2 :
- Chinh bién tré VR2 sao cho dién 4p VCD = 0.

- Cap Vi tai E 1a tin hi€u Sin, bién d6 1V, tan s6 1 KHz, dung OSC do tin
hiéu tai D ta dugc tin hiéu ra Vo.

- Sau d6 ting bién d0 Vi d€n khi tin hi€u ra Vo tai D bat ddu méo dang.
- X4c dinh hé sO khéch dai

n‘l‘l1'=E
Vi

Budc 3:
- Chinh bién tr& VR2 sao cho di€n 4pVB = 5V.
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- Cép Vi tai E 1a tin hi€u Sin, bién d 1V, tan s6 1 KHz, dung OSC do tin
hiéu tai D ta dugc tin hiéu ra Vo.

- Sau d6 ting bién d0 Vi’ d€n khi tin hi€u ra Vo tai D bat ddu méo dang.
- X4c dinh hé s0 khéch dai:

Av = E

- So s4nh va nhan xét Av & budc 2 va budc 3.
- Sau khi thuc hién xong cdc budc, cic nhém ghi 1ai cdc k€t qud va nhan
xét.
Yéu cau danh gia
- Lap diing mach theo yéu cau
- Ghi k€t qua va nhan xét
- Nhan xét cla gido vién hudng dan
3. Mach khuéch dai Dalington
Muc ti€éu
+ Gai thich dugc nguyén Iy hoat ddng clla mach
+ Lép duoc mach khuéch dai vi sai
3.1 Mach dién
Mach khuéch dai Darlington dang cG badn dudc trinh bay & hinh 4.9. Pac
diém cUa mach 1a: Dién trd vao 16n, dién trd ra nhd, hé sO khuéch dai
dong 16n, hé s6 khuéch dai dién dp  1trén t3l Emito.

+V/ce

Rb
Q1

Vi Q2

éRe Vo

Hinh 3.6: Mach khuéch dai dalington
3.2 Nguyén 1y hoat dOng
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Céch phan cuc cla mach 1a 1y dong I. cla Q, 1am dong I,cUa Q.. Hai
tranzito tUong duong vdi 1 tranzito khi d6 p= - ,va Vi, =1,6V. dong
cuc goc I, dugc tinh:

Do prat1dn nén:

v V
Ib cc be
R, n-R,
I, (, DI, A
Dién 4p phén cuc la:
V., I,R,
Vb Ve Re
Iy Bb.lb
Vi Rb Vo
Re

Hinh 3.7: Mach tuong duong khuéch dai dalington

- Tinh tr® khang vao :Z;

Dong cuc B chay qua rv la: /, —
Vi: Vo (, »d ).R,

vi Vvo

I,.rv Vi Vo Vi I,(1 ,.R,)
vi I,.(rv 0 ,).R)

Trd khang vao nhin tU cuc B cUa Tranzito :

? v ,.R

b

Trd khang vao cUa mach:

e

Z,= Ry //(tv + p.R) (
- Hé s0 khuéch dai dong: Ai
Dong dién ra trén Rg
I, 1 R (., DI, I,

o
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VOi
I()
o D
b
Hé s6 khuéch dai dong cUa mach la:
A L L1
i Ii b i
R R
Véi: I, - A, b1,
(I"V DRe) Rb DRe Rb
A RI? D.Rb
1 D
D'Re Rb D'Re Rb
- Tr& khang ra: Z,
Ta co:
Vv V Vv V \% I 1
] 2 e ] 2 e _o — - _byy
B A S A
Mat khac
7 %o 1
o, L1,
R, 1
- Hé s6 khuéch dai dién 4p:
v, (d, ,I,)R I,R, ,R)
Vi L, R.U, ,.1,)
Ta co:
Vi 1I,(r, R, 1)
V.
V, L (R, »-R,)
’:’ (Re D'Re)
V R .R
A, e 1 4.27
! ‘/l ’: (Re D'Re) ( )

Trong thuc t€ Ung dung ngoai cidch mac cin ban dung hai tranzito
ciing loai PNP hodc NPN ngUdi ta con c6 th€ dung hai Tranzito khdac loai
d€ tao thanh mach khuéch dai Darlington nhu hinh minh hoa:
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° +\/cc
- &
Rb
Q2
Vi
Re Vo

Hinh 3.8: C4ch ghép transistor thanh mach khuéch dai dalington

3.3 Pac diém va Ung dung

- i
Hinh 3.9: Mach Ung dung dalington
® Nhay cdm v0i dong rét nhG -> cé th€ lam mach “touch-switch”
® Madc kiéu CC cho khuéch dai cong sudt vOi yéu cdu phOi hop trd
khdng v0i tai cé tOng trG nho
Ghép Darlington bu

® Tuong tU ghép darlington
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® Hai transistor khdc loai, hoat ddng gidng nhu mOt BJT loai pnp
® Hé sO khuéch dong di€n tOng rat 16n
3.4 Lap mach khuéch dai dalington

3.4.1 Yéu cau

1. Do va vé dang séng ngd ra Vo, ngd vao Vi ?Nhan xét.

2. X4c dinh cic thong sO Av, Zi, Zo. Nhan xét két qua.

3. Xdc dinh tan s6 cat dudi, tan sO cat trén, bing thong. V& ddp tuy€n bién
d0-tan sO.

3.4.2 Huéng dan thuc hién

Budc 1: Cap Vi’ 1a tin hiéu hinh Sin, bién d0 3V, tan s6 1Khz vio tai A.
Budc 2: NOi 2 diém B1 va B2. Dung OSC do tin hi€u ra Vo 3 kénh 1, Ti€p
tuc chinh bié€n tr® sao cho Vo 16n nhat nhung khong bi méo.

Budc 3: X4c dinh Av:

- Duing OSC do Vi tai B, Vo tai C & 2 kénh CH1 va CH2. V& 1ai dang séng
cUa Vi va Vo va nhan xét vé su 1éch pha va bién d0 cUa Vi va Vo.

1;? + Kénhl:
+ — Time/Div:
— Volts/Div:

10 T

0% I ¢ Kénh 2:
s — Time/Div:
— Volts/Div:

- Sau d6 tinh :
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Budc 4: X4c dinh Zi:
- Mac n0i ti€p dién tré Rv=10KQ gilta B1 va B2, sau d6 tinh Zi
Ry

zi=[m ]
— -1
V2

- V&i: V1 1a gid tri dién 4p ngd ra tai Bl
V2 1a gi4 tri dién 4p ngd ra tai B2

Budc 5: X4c dinh Zo:
- Véi: Vol 1a dién 4p tai ngd ra C khi chua mac RL
Vo2 12 dién 4p tai ngd ra C khi dd mac RL = 100KQ

zﬂam{ﬂ_]
Fe2

Yéu cau danh gia

- Sinh vién v& 1ai mach dién hinh 3.4, 3.5

- V@& dang séng cUa tin hi€u ra Vo va tin hiéu vao Vi.

- Xéc dinh d0 1éch pha gi(ta tin hiéu Vi vao va tin hi€u ra Vo.

- Tinh cong sudt ngd ra Po.

- Lap bang sO li€u ghi cdc gia tri Av, Ai, Zi, Zo, ¢. Nhan xét két qua.
4. Mach khuéch dai hoi ti€p, tré khing vao, ra cia mach khuéch dai
4.1 H6i ti€p

I I =
- —p |Mach ktm€ch > IU_I;,
Ngudn 1| [Machso sinh I ags canban [ FA| Machldy [ToaFL o
N hiéu hodc trén C g los ds 1 _y| miv Dwr_$ "

truyén A

|

Fa | He théng hdi tiép cé
tf 55 hdi tiépla B

Hinh 3.10: So'd6é mach hoi tiép
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NguOn tin hi€u: C6 th€ 13 ngudn dién th€ Vg noi ti€p v&i mOt noi tré Ry
hay nguOn dong di€n Is song song v&i ndi tré Rs.

Hé thOng hoi ti€p: Thuong ding 1a mOt hé théng 2 c¢Ong thu dOng (chi
ch(ra cdc thanh phan thu dOng nhu dién trd, tu di€n, cudn day).

Mach 1ay mau: Lay m6t phén tin hiéu & ngd ra dua vao hé thOng hoi
ti€p. TruOng hop tin hiéu dién thé & ngd ra dugc 18y mau thi hé théng hobi
ti€p dugc mac song song v&i ngd ra va trong truOng hop tin hiéu dong dién
G ngd ra dugc 18y mau thi hé thOng hoi ti€p dugc mac noi ti€p vGi ngd ra.

Bién thé droc Déng dign duge
liy méu lay mau
: _ + —» To
— Ehuéch da & ve T Khuéch dai B
cin ban A '?_ cin ban A $ "
] S | __‘
—{Hé théng hai|— —Hé théng héi-

tiép f tiép B

Hinh 3.11: So'd6é mach 18y mau
T s6 truyén hay do 10i:

Ky hiéu A trong hinh 3.11 bi€u thi ti s& gi(a tin hi€u ngd ra véi tin
hi€u ngd vao clla mach khué€ch dai cin ban. Ti sO truyén v/vi 1a d0 khuéch
dai dién thé hay d0 10i dién thé A,. TuOng tu ti sO truyén I/I; 12 d6 khuéch
dai dong dién hay d0 10i dong di€n A, cla mach khuéch dai. Ti sO I/v;
dugc goi 1a dién dan truyén (d0 truyén dan-Transconductance) Gy va v/,
duogc goi 12 dién trd truyén Ry. Nhu vay Gy va Ry dugc dinh nghia nhu 12
ti sO gilta hai tin hiéu, mOt & dang dong dién va mOt & dang di€n thé. b6
10i truy€n A chi mot cach tOng quat mOt trong cac dai luong Ay, A, Gy, Ry
cla mOt mach khuéch dai khong c6 hoi ti€p tiy theo md hinh héa dugc sur
dung trong vi€c phan gidi.

Ky hiéu A; dugc dinh nghia nhu 1a ti s6 gilta tin hi€u ngd ra véi tin
hi€u ngd vao clia mach khuéch dai hinh 3.10 va dugc goi 1a d0 10i truyén
cUa mach khuéch dai vGi hoi ti€p. Vay thi A; dung d€ dién td mot trong 4
tl sO:
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I
Vg L
I_U:GM;"F_U:RM
Vg L

Su lién hé gilta d6 10i truy€n A; va d0 10i A cUa mach khuéch dai
cin ban (chua c6 hoi ti€p) s€ dugc tim hi€u trong phan sau.

Trong mOt mach c6 hoi ti€p, né€u tin hi€u ngd ra gia ting tao ra thanh
phan tin hiéu hoi ti€p dua vé ngd vao lam cho tin hi€u ngd ra gidm trd 1ai
ta n6i d6 12 mach hoi ti€p am (negative feedback).

4.2 Tré khdng vao va ra ca mach khuéch dai hoi tiép
MOt mach khuéch dai c6 hoi ti€p c6 thé dugc dién td mOt cich tOng quat
nhU hinh 3.12

D€ phan gidi mOt mach khuéch dai c6 hoi ti€p, ta c6 th€ thay thé
thanh phan tich cuc (BJT, FET, OP-AMP ...) bang mach tudng duong tin
hi€u nhd.Sau d6 ding dinh ludt Kirchhoff d€ 1&p cic phuong trinh lién hé.

Tin hign ra

M' - - r3
X Y Tinhgutd ey iZon dai Xo=AX;

N cin ban A

B Xp=%; Tdi
R, % bEn

ngodil
=P Xo HE théng hdil.
tidp p T

Hinh 3.12: Ham truyén cUa mach héi tiép
Trong mach hinh 3.12 c6 th€ 13 m&t mach khuéch dai dién th€, khuéch
dai dong dién, khuéch dai dién dan truyén hodc khuéch dai dién trd
truy€n c6 hoi ti€p nhu dugc dién td G hinh 3.13
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——— Khuéchdai + ¥ Khuéch?d al
v, diénthé Em$ v dién dén
I ' H - truyén

|®+
Ny
|{n‘_-1\l+
N
W
£

Bvo= v p (a) (b) Pl=v; P —_—
G TS ] 6 | ]
: truyén R,
It=fslal =Fg IF&"Ei
2 B
{c) — (D

(a) Khuéch dai dién thé v6i héi tiép dién thé ndi tiép
(b) Khuéch dai dién dan truyén véi hoi ti€p dong dién nli

(c) Khuéch dai dong di€n véi hoi ti€p dong dién song song
(d) Khuéch dai dién tré truyén v&i hoi ti€p di€n thé song song
Hinh 3.13: Dang mach khuéch dai hoi ti€p
4.3 Lap mach khuéch dai hoi tiép

L

AK Bl B2 '\ B .
- B i——z £1815 :

[ [
v | ] |
M [

\fi ——
wl Y ;
|
! | JDUH l l
: ] ! .
hd d T 1
: :
e i -
R _Feedback

4.3.1 Yéu cau

1. Do va vé dang séng ngd ra Vo, ngd vao Vi ?Nhan xét.

2. Xéc dinh céc thong sO Av, Ai, Zi, Zo. Nhan xét két qua.

3. Xdc dinh tan sO cat dudi, tan sO cat trén va bang théng. V& ddp tuy€n
bién d0-tan sO clla mach
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4.3.2 Hudng dan thuc hién
Budc 1: Cap Vi’ 1a tin hiéu hinh Sin, bién d0 1V, tan s6 1Khz vio tai A.
Budc 2: Po tin hi€u Vo & kénh CHlcUa OSC va chinh céc bién trd sao cho
Vo dat 16n nhat nhung khdng bi méo dang.

Budc 3: Xéc dinh Av:

- Dung OSC do va vé dang séng Vi, Vo:

ool e e e L ¢ Keénhl:
T — Time/Div:
— Volts/Div:

0 T
] B S A B Y B R ¢ Kénh2:
T — Time/Div:
— Volts/Div:

- Xac dinh Av theo céng thirc sau:

J!.1'=ﬁ
4

Budc 4: X4c dinh Zi:
Ry

4=
i——li
72

- V&i: V1 1a gid tri dién 4p ngd ra tai Bl
V2 1a gi4 tri dién 4p ngd ra tai B2
Budc 5: Xdac dinh Zo:

Vil
2o = RE| 22 -
e

-VGi: Vol la dién 4p tai ngd ra C khi chua mac RL

Vo2 1a dién 4p tai ngd ra C khi dd mac RL = 22KQ)

Budc 6: X4c dinh gbc 1éch pha ¢ gilta tin hi€u vao Vi va tin hiéu ra Vo.
Nhan xét két qua.

Yéu cau danh gia

- Sinh vién vé& lai mach dién hinh 4.1

- V@& dang séng cUa tin hi€u ra Vo va tin hiéu vao Vi.

- X4c dinh va nhan xét vé& d6 1&ch pha gilra tin hi€u Vi vio va tin hiéu ra
Vo.

- Lap bang s0 li€u ghi céc gid tri Av, Ai, Zi, Zo, ¢. Nhan xét két qud.

- Tinh cong sudt ngd ra P
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5. Lap mach khuéch dai téng hop
Mach khuéch dai da tang ghép RC

5.1 Khdo sat DC tung tang don

i
20F

S s
+ U
DF 330p _12@ c

Re [| w7 Ro|| Rt 107
a7k Ll ik a7kl 120 To.1

g & * ¥ ¥ =3 * *

T1:T3 - C1815 GND

Hinh 3.14 Mach khuéch dai ghép da tang
(Chi y: Khi ¢6 tin hiéu nhi€u cao tan, tu C6 d€ tao mach phdn hoi 4m khr
nhiéu)
Tﬁng T1 : Xac dinh diém lam viéc tinh Q1 (Icqi, Vegqi) cua transistor T1 :

Do dién ap tai diébm A - Vyu TSNS USSR
Po diéll Eip \?CEQI S
— _ V- VCEQl —
col RTR, T

?é}" . Q_] (ICQh \f‘TCEQﬂ T e eeereeeeeeeeeeeeeeaaeee e aanaaaaeaeaaaaaaees

Tﬁng T2 : Xac dinh diém lam viéc tinh Q2 (Icq2, Verq2) cua transistor T2 :

Po (Tiéll ap \J'TCEQQ T ettt ettt ——a e et a—aaaaaas

. VA o VCEQI _

= 002 = T T e,

Ry + Ry,
T\r'?é}’ . Qg (ICQ], \r‘TCEQQ) S

Tang T3 : Xac dinh diém lam viéc tinh Q3 (Icgs, Vergs) cua transistor T3 :
Po diéll ilp 1\("TCEQg S N
. VA B VCEQ3

:) 1(‘03 - S
= R?
\fvéy : Q_3 (ICQ?n \r‘TCEQg) P

5.2 Khdo sat AC tUng tang don: Van c@p nguén +12V cho mach A4-1.

5.2.1 Khao sat AC tang T1 :
Xdc dinh d6 10i dién dp Avl va d6 1éch pha ADI cUa tang T1 :
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& Khdo sit riéng tang T1 nhu hinh 4-2.

o Dung tin hiéu AC t&f mdy phét séng (FUNCTION GENERATOR) d& dua
dén ngd vao IN cUa tang T1 va chinh mdy phat d€ cé: Séng Sin, f=10Khz.
Di€u chinh bién d0 mdy phat tin hi€u dua vao ngd vao IN sao cho bién d0
tin hi€u tai ngd ra OUT cUa T1 khdong bi méo dang.

o ]
+12Vv
9} m—- Q
Csciloscope

T

Hinh 3.15
Diing dao dOng ky d€ quan sét tin hi€u va ghi nhan di€n dp ngd vao VIN va
ngd ra VOUT (tai cuc C cla T1) ghi két qUia vio bang dudi.

)
& &
@
|

Function
Generator
ATS-11N

Théng sb can do Tri s6 dién ap vao Vix (p-p) =

Vour

Voot
F3 = Fia - OUT(p-p)
Do lgi dién dap Ay= ———

IN(p-p)

Do 1éch pha AD

Buoc I: Gilt nguyén bién d0 tin hiéu vao VIN1 ,

Buéc 2: Mac bién trd VR 10K (trén thiét bi ATS) vGi ngé vao IN clia T1
nhU hinh 4-3.

Buéc 3: Chinh bién trd VR cho dén khi bién d0 tin hiéu ra VIN = 0,5
VIN1

Buéc 4: Tat ngubn, dung VOM (DVM) do gid tri cla VR. Pay chinh 14 gid
tri tOng r@ vao Zinl = ...............
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19
+12v
10K
RAnction | qur ‘% Ceciloscope
IGenerator - g
ATS-11N In
e 1 2
H. 3.15 Cich xde dinh tong tré vao Zi ciia T1
B4o C4o Thi Nghiém. Ghi nhan xét vio bang A4-1
Bding A4-1
Thong s Tinh tosn Iy thuyét Do dac thwc nghiém
.L\Vl
AD,
Zinl
Zoutl
Nhin xét

5.2.2 Khdo sat AC tang T2 : Van cdp nguOn +12 V cho mach A4-1
& Ngdn mach J2 d€ khdo sit tang T2 nhu hinh 4-5.

ut IN
CUT/_\I 2 4

il

Function
(Generator
ATS-11N

F«/
-

) i+

Y

R9
27K 120

Osciloscope

In gt
2

H.3.16  Mach khuéch dai ding ting T2 (Mach A4-1)

& Tuong tu do cic thong sO Av2, AD2, Zin2, Zout2 ghi két qUa vao bang

A4-2

& So sanh céc gid tri do dugc & trén vGi cic k€t qUa tinh G phan Cau hoi
chud@n bi & nha (Phan I) trong Biao Céo Thi Nghiém. Ghi nhan xét vao

bang A4-2




73

Bang 44-2
Tinh toan Iy thuyét Do dac thyc nghiém

Théng sb

Av,
AD;
Zin2
Zout2

Nhan xét

Khdo siat mach khuéch dai ghép 2 tang RC (dung transistor T1 & T2)

C4 L+ R1 R3 RS 100
12v
im& []]‘ICIK Dﬂ{ 27K RR R10 :

= G5

ook | Jix
IN 2F | c7 OUT
7 @ | : i)
C1 i 130 22F
‘ d 22F Pl E c
H 220F S
J5
R2 R4 R6 R7 R9 R11 7
GND 4k7L] 470 ark L 1K 27k L] 120 T o1
e T1:T3- C1815 GND ~r

Hinh 3.17: Mach khuéch dai da tang ghép RC dung T1 va T2
Khdo sat mach khuéch dai ghép 2 tang T1,T2 qua tang 1ap Emitter T3

(T1,T3& T2) :
" R12
; —
C4 1+ Ri R3 RS 100 1oy
100 10K | |1k 27K R8 R10
_ t 100K ]m
IN JZCB 2f | L _—
C i o1 ]—»—B@—’_" : A0
3p | o
. 22F —@ C
J1 220F

A2 A7 RY A1 lCT
GND  4K7 470 1K 2K
"L_' T1.T3 - C1815 GND

H 3.18 : Bé khuéch dai véi bj lap lai emitter ghép ting

27K
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Bai 4
MACH KHUECH PAI CONG SUAT
Ma bai: MD 17-4
Muc tiéu:

- Phan tich dugc nguyén 1y hoat dOng va ddc di€m tinh chat cla cic
loai mach khuéch dai cong suat.

- Po dac, kiém tra, stra chlta mOt s6 mach khuéch dai cong sudt theo
yéu cau kY thuat.

- Thiét k&, 1ap rap mOt s6 mach theo yéu cau kY thuat.

- Thay th€ mOt s& mach hu hdng theo sO li€u cho trudc.

- Rén luyén tinh ty mi, chinh x4c, an toan va vé sinh cong nghi€p

1. Khai niém

1.1 Khii niém mach khuéch dai cong suat

Mach khuéch dai cong sudt c6 nhi€m vutao ra mot cdng suat dlldn
dé€kich thich tdi. Cong sudt ra c6 thétlvai trim mw d€n vai trim watt.
Nhuvay mach cong sudt Iam vi€c vGi bién d0 tin hi€u 16n G ngd vao: do d6
ta khong thédung mach tuong duong tin hiéu nhd d€ khdo sit nhu trong
cdc chuong trudc ma thuOng diing phudng phap do thi.

Céc mach khuéch dai di dugc nghién clu & bai trudc, tin hi€u ra
cUa cdc mach déu nhd (dong va 4p tin hi€u). D€ tin hi€u ra 0 16n d4p Ung
yéu cau di€u khi€n céc tdi, Vi du nhu loa, moto, béng den...ta phdi dung
dén cic mach khuéch dai cong sudt. d€ tin hiéu ra c6 cdng sudt 16n dap
Ung c4c yéu cay v€ kY thudt clia tdi nhu dd méo phi tuy€n, hi€u sudt Iam
vi€c...vi th€ mach cong sudt phdi dugc nghién clu khic cic mach trudc
do.

Vay tang cong sudt 1a tang khuéch dai cubi ciing cla bd khuéch dai.
N6 ¢6 nhi€m vu cho ra tai mOt cong sudt 16n nhat cé thé€, vGi dd méo cho
phép va ddm bdo hi€u sudt cao.

Do khuéch dai tin hi€u 18n, Tranzior 1am vi€c trong viing khong tuy€n
tinh nén khong th€ ding sO d0 tudng duong tin hi€u nho nghién clu ma
phdi dung do thi.

1.2 Pac di€m phan loai mach khuéch dai cong suat

Tuy theo ché dOlam vi€éc cUa transistor, ngudi ta thuOng phin mach

khuéch dai cong sudt ra thanh c4c loai chinh nhu sau:

- Khuéch dai cong sudt loai A: Tin hi€u dugc khuéch dai gan nhutuyén
tinh, nghia 13 tin hi€u ngd ra thay dGi tuy€n tinh trong toan bOchu
ky360°cUa tin hi€u ngd vao (Transistor hoat dOng cdhai ban kycUa tin
hi€u ngd vi0).Ch€ db A: La ch€ d khuéch dai ca hai ban ky (Duong
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va Am cUa tin hiéu hin sin) ngd vao.Ché dd nay c6 hi€u sudt thap (Vi
tdi dién trd dudi 25%)nhung méo phi tuy€n nhd nhdt, nén dugc ding
trong cac triOng hgp dac biét.

- Khuéch dai cong sudt loai AB: Transistor dUgc phan cuc Ggan ving
ngung. Tin hi€u ngd ra thay d6i hon mOt nlta chu kycUa tin hi€u viao
(Transistor hoat dOng hon mOt nlra chu ky- duong hodc 4m - cUa tin
hi€u ngd vao). Ché dd AB:C6 tinh chat chuyén ti€p gilta A va B. N6 c6
dong tinh nhd® d€ tham gia vao vi€éc gidm méo lic tin hi€u vio cé bién
d6 nhd

- Khuéch dai cong sudt loai B: Transistor dugc phan cuc tai VBE=0
(ving ngUng). ChimOt n{ra chu kyam hodc duong - cUa tin hi€u ngd vao
duoc khuéch dai.. Ché d6 B: La ch€ d0 khuéch dai mOt ban kY cla
tin hi€u hin sin ngd vao, day 12 ch€ d0 c6 hhi€u sudt 16n ( =78%), tuy
méo xuyén giao 16n nhung c6 th€ khac phuc bang céch k&t hgp vGi ché
d0 AB va dung héi ti€p am

Khué€ch dai cong sudt loai C: Transistor duQc phan cUc trong ving
ngung d€chimdt phan nhohon nlfa chu kycUa tin hi€u ngd vio dugc
khuéch dai. Mach nay thuOng dugc ding khuéch dai cong sudt &tan sOcao
vGi tdi cOng hudng va trong cic Ung dung dac biét. Ché d0 C: Khuéch dai
tin hi€u ra nhd hon nUa tin hiu sin, c6 hiéu sudt kha cao (> 78%)nhung
méo rat 16n. N6 dugc dung trong cdc mach khuéch dai cao tan c6 tai l1a
khung cOng hudng d€ chon 10c séng dai mong mudn va d€ cé hiéu sudt
cao.

Ché d6 D: Tranzito 1am viéc nhu mOt khod di€n t& déng m4. Dudi
tac dung cUa tin hi€u vao di€u khi€n Tranzito thdng bdo hoa la khod déng,
dong dién chay qua tranzito Ic dat gid tri cuc dai, con khod m@& khi
Tranzito ngat dong qua Tranzito bang khéng Ic=0.

Ngoai cdch phan loai nhU trén thuc t€ phan tich mach trong sta ch(ra
ngUdi ta c6 th€ chia mach khuéch dai cong sudt lam hai nhém. Cac mach
khuéch dai cong suat dugc diing mot Tranzito goi 1a khuéch dai don, Céc
mach khuéch dai cong suat dung nhi€u Tranzito g0i l1a khuéch dai kép.
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L & !

{ '
\ T Gi61 han
/ ' cong suat

1I
J—_
7 \
Ving A N
béo hoa
AB
=l

e "
Ving dgumg & Ve

ic

I- !

(=]
=

P
1ea C
/\\O /N P

H 4.1 Mb t3 vi€c phan loai cac mach khuéch dai cong suat
2. Khuéch dai cong suat loai A
Muc ti€u:
+ M0 td va gdi thich mach khuéch dai cong suat
+ Phan biét dugc mach khué€ch dai cong sudt
2.1 Khao sat dac tinh clla mach
Mach khuéch dai cong sudt 18p A dung tai Re
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I- & '
|
N T Gidi han
- cong suat
Lép A \
-_________,._---P “
Ving A 5
bédo hoa S
ot ' AB
A . A >
2 Ving figmg g Ves
+ cc Jc
Re é@l"mﬂ signal
3 -
B 3 v
. ( ‘I NPN - >
i D
load line
R2 e
Re = VCE

—

——— »"_—F"__-A

-_— h“*——--—._ﬁ__

|

Output signal

Hinh 4.2: Mach khuéch dai cong suat loai A dung tai dién tro

Xem hinh 4.2 12 m0t tang khuéch dai cong sudt, v&i cic di€n trd R1,
R2 va Re s& dugc tinh toan sao cho BJT hoat dOng & ché d0 16p A. Nghia
12 phan cUc chon di€m Q nam gan gilta duGng tai (Hinh 4.1 ). Va d€ c6 tin
hi€u xoay chi€éu khuéch dai tOt & cuc thu hang A, ta c6: VCE(Q) = VCC /
2.
Cong suat cung cé'p: Pi (DC) =VCC . IC (Q)
Cong sudt trén tdi Rc cla dong xoay chi€u:

Ve Vi
R, B8R,

LGp A tiéu hao tOn nhi€u cong sudt, nhat 1a ¢ mUc tin hi€u rat thap. MOt 1y
do 1am cho khuéch dai 16p A mat cong sudt nhi€u 12 do ngudn DC bj tiéu
tdn trén tai

=]’

C(RMS)

P

QAC)
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Phan tich mach

Mach khéch dai cong sudt ché db A ding tdi dién tr0:

Trong mach khué€ch dai ch€ dd A, di€m lam viéc thay d6i doi x(ng
xung quanh di€m lam viéc tinh. Xét tang khué€ch dai don mac EC va mach
nay c¢6 hé s6 khuéch dai 16n va méo nhd. Chi xét mach & ngudn cap nbi
ti€p nhU sau

- Veo
Rc
C
—H—{
Vi Q Vo

—— 1
Trong do:
- Q: Tranzito khué&ch dai cong suat
- Rc: Pién tré tai
- Rb: Pién trd phan cuc
- C: Tu Ién lac ti hiéu ngd vao
- Vi: Tin hi€u ngd vao tang khuéch dai cong sudt
Trong do:
- Q: Tranzito khu&ch dai cong sudt
- Rc: bién tré tai
- Rb: Dién trd phan cuc
- C: Tu lén lac ti hi€u ngd vao
- Vi: Tin hi€u ngd vao tang khuéch dai cong sudt
- Vo: Tin hiéu ngd ra tang khuéch dai cong sudt
Ché dj tinh:
Dong phan cuc mOt chi€u dugc tinh theo cong thlc Vee va Rb:

b Vee 0,7
Rb
Tuong Ung vGi dong cuc C la:
Ic Ib

Dién 4dp Vce:
Vce Vec Ic.Rc
TU gid tri Vce ta vé dugc duOng tai mOt chi€u AB. TU d6 xdc dinh
dugc di€ém lam viéc Q tuong Ung véi Iy trén dac tuy€én ra. Ha dudng

chi€u tUr di€ém Q d€n hai truc toa dd sé duoc Iq va Vg
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A Ic
B
Q Ibq
Icq
. A
0 »Uce
Veeq Vee

Hinh 4.16: Pac tuy€n lam viéc cUa Tranzitor
< Ché d6 dOng:

Khi ¢6 mOt tin hi€u AC duoc dua dén dau vao cla bd khuéch dai,
dong dién va dién 4p sé€ thay ddi theo dudng tai mOt chiéu.

MOt tin hi€u ddu vao nhd sé giy ra dong dién cuc B thay d6i xung
quanh di€m lam viéc tinh, dong cuc C va dién dp Vce ciing thay d0i xung
quanh di€m lam viéc nay.

Khi tin hiéu vao 16n bi€n thién xa hon so v&i diém lam viéc tinh da
duogc thi€t 1ap tu truGe. dong dién Ic va dién 4p Vce bi€n htién va dat dén
gia tri gii han. DGi vGi dong dién, gid tri gidi han nay thap nhat Imin =0,
va cao nhat Imass =Vc/Re. POi vGi di€n 4p Vce, giGi han thap nhat Vce
=0v, va cao nhat Vce =Vcc.
< Cong sudt cung c8p tUr ngudn mOt chiu:

P Vcecelc
% Cong sudt ra:
+ Tinh theo gia tri hi€u dung:

Po Vcelc
Po I’.Rc
V2
Po <
Rc

+ Tinh theo g4 tri dinh:

3 I?

Po Vee.lc LI
2 2
VZ

Po —=
2.Rc

+ Tinh theo gi4 tri dinh - dinh:
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Po Vee.lc
8
12
Po < .Rc
8
V2
Po —
8Rc

% Hiéu sudt mach: Hiéu sudt cla mOt mach khuéch dai phu thuOc tOng
cong sudt xoay chi€u trén t3I va tOng cong sudt cung cap tU ngudn 1
chi€u. Hiéu suat dugc tinh theo cdng thlc sau:

Po 1009
P

Po:Céng sudt ra
P:Céng sudt cung cap tU ngun mot chiéu

2.2 Mach khuéch dai convg suat loai A dung bi€n ap

R_=20.R,
c o ] ; Bw: do rong bang té"m, chon la 20Khz
* 2[1.Bw.R,
Voo

WM1:NE

‘ E vzuﬂ Et

b

R
C
_|
Vi Q

1

Hinh 4.3 Mach khuéch dai cong sudt ch€ d0 A ghép bién dp:
Pay 12 mach khuéch dai cong sudt ché d0 A vdi hiéu sudt tdi da khodng
50%, st dung bi€n dp d€ 13y tin hi€u ra d€n tai Rt hinh 4.3. Bién 4p c6 thé
tdng hay gidm di€n 4p va dong dién theo ti 1€ tinh toan trudc.
Su bi€n doi dién dp theo biu thifc:
Vl N2
V2 NI
. Khuéch dai cong suat loai B
Muc ti€u:
+ Gidi thich nguyén 1y hoat dOng cla mach
+ Phan biét dugc ciac dang mach khuéch dai cong sudt loai B
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3.1. Mach khuéch dai day kéo ding bién ap: Hinh 4.4
O ché dd B, tranzito s& di€u khién dong dién & mdi nla chu kY cla
tin hi€u. PE 1ay dugc cd chu kY cUa tin hiéu cla tin hi€u dau ra, thi can
st dung 2 tranzito, moi tranzito dugc st dung & moi nlra chu ky khac nhau
cUa tin hiéu, su hoat dOng k&t hgp sé cho ra chu ky day du cla tin hiéu.

Voo

Hinh 4.4 Mach khuéch dai ddy kéo ding bién dp

R1, R2: Mach phan cuc

Q1, Q2: Tranzito khuéch dai cong sudt.

T1: bi€n 4p ghép tin hi€u ngd vao

T2: Bién 4p ghép tin hi€u ngd ra.

Rt: TAi ngd ra

Uu di€m cla mach 12 & ch€ dd phan cuc tinh khong tiéu thu ngudn
cung cap do 2 Tranzito khong dan dién nén khong tOn hao trén mach. Mat
khéc do khéng dan dién nén khong sdy ra méo do bio hoa tir. Hiéu sudt cla
mach dat khodng 80%.

Nhuoc di€m cla mach 1a méo xuyén giao 16n khi tin hi€u vao nho, khi
cd hai v€ khuéch dai khdng dudc can bang.

Nguyén Iy hoat d0ng cla mach: Tin hi€u ngd vao dudgc ghép qua bi€n
ap T1 d€ phan chia tin hi€u dua va cuc B cUa hai Tranzito .& n(fa chu ky
duong cUa tin hiéu ngd vao Q1 dugc phan cuc thudn nén dan dién, Q2 bi
phén cuc nghich nén khéng dan. & nlta chu ky 4m cUa tin hiéu ngd vao QI
bi phan cuc nghich nén khéng dan, Q2 dugc phan cuc thudn nén dan dién.
Trong thOi gian khong dan dién trén Tranzito khong c6 dong dién ngubn
chdy qua chi c6 dong di€n ri Iceo rat nhd chdy qua.& bi€n 4p T2 ghép tin
hi€u ngd ra dong dién chay qua 2 Tranzito dugc ghép trd 1ai tU hai nla
chu ky d€ & ngd ra cuOn th( cdp d€n Rt tin hi€u dugc phuc nguyén dang
toan ky ban dau. Tai thoi di€m chuyén ti€p lam viéc cla 2 Tranzito do
ddc tinh phi tuy€n cUa linh kién ban dan va ddc tinh tU tré cUa bién &p sé&
gy ra hién tugng méo xuyén giao (méo di€m giao).DE khac phuc nhuoc
di€m nay nguoi ta c6 th€ mac cdc mach b doi x(ng.
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3.2 Cac dang mach khuéch dai cong suat loai B

3.2.1 Mach day kéo ghép truc ti€p:

Mach khuéch dai cong sudt ghép truc ti€p muc dich 1a dé€ bu méo tao
tin hi€u d6i xUng chOng méo xuyén giao, dudc st dung chl y€u 1a cdp
Tranzito h& b6 d6i xUng (1a 2 tranzito c¢6 cac thong s6 kY thudt hoan toan
gidng nhau nhung khic loai PNP va NPN, dOng thOi cuing chat cau tao)
hinh 4.19.

Nhi€ém vu cdc linh kién trong mach:

C: Tu lién lac tin hi€u ngd vao

Rt: Dién trd tal cla tang khuéch dai cong sudt

Q1, Q2: Cap tranzito khuéch dai cong sudt hG bo doi xUng

Mach c6 dac di€m 1a ngudn cung cdp cho mach phai la 2 ngudn doi
xUng, khi khéng ddm bdo y€u t0 nay dang tin hiéu ra d& bi méo nén thong
thudng ngudn cung cdp cho mach thudng dugc 1ay tir ciac ngudn On ap.

Hoat dOng clla mach: Mach dugc phan cuc véi thién 4p tU dOng. &
ban ky duong cUa tin hi€u Q1 dan dong dién ngubn duong qua tai Rt, Q2
tat khong cho dong dién nguldn qua tai. G ban ky 4m cUa tin hiéu Q2 dan
dong ngubn am qua tal Rt, Q1 tat.

Mach nay c¢6 Uu di€m don gidn, chOng méo hai, hi€u sudt 16n va dién
p phan cuc ngd ra  Ov nén c6 th€ ghép tin hiéu ra tai truc ti€p. Nhung dé
bi méo xuyén giao va can nguOn dbi xUng 1am cho mach di€n cOng kénh,
phUc tap dOng thoi dé 1am hu hong tai khi Tranzito bi ddnh thlng D&
khac phuc nhugc di€m nay thong thudng ngudi ta ding mach ghép ra ding
tu.

- +Veo

Q1

‘f Rt
[

Vi Vo
—

Q2 )

-Vee
Hinh 4.5: Mach day kéo ghép truc tiép



83
3.2.2 Mach day kéo ghép ding tu:Hinh 4.6

o
+H oo

R1 Q1

—

Hinh 4.6 Mach khuéch dai cong suat day kéo ghép tu

Nhiém vu cUa céc linh ki€n trong mach:

Q1, Q2: Cap tranzito khuéch dai cong sudt

Q3: Ddo pha tin hiéu

R1, R2: Phin cuc cho Q1, Q2 dong thai 1a tai clla Q3

R3, VR: Lay mOt phan dién 4p mOt chi€u ngd ra quay v€ két hop véi
R4 1am dién 4p phan cUc cho Q3 lam hOi ti€p 4m di€n 4p On dinh di€m lam
viéc cho mach.

C1: Tu lién lac tin hi€u ngd vao.

C2: Tu lién lac tin hi€u ngd ra dén tai.
Mach nay c6 dac di€m 1a c6 d0 On dinh 1am vi€c tuong doi tOt, di€n 4p
phin cuc ngd ra Vo= Voo/2  khi mach 1am viéc t6t.
Nhung c6 nhuge di€m dé bj méo xuyén giao n€u chon ché d0 phan cuc
cho 2 tranzito Q1, Q2 khong phu hgp hodc tin hi€u ngd vao cé bién dd
khong phui hgp véi thiét k€ clla mach va mOt phan tin hiéu ngd ra quay trd
vé theo dudng hoi ti€p am lam gidm hiéu sudt cla mach d€ khac phuc
nhugc di€m nay ngUodi ta c¢6 th€ ding mach c6 dang G hinh 4.7:



e
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Hinh 4.7: Mach khuéch dai cong sudt ddy kéo ghép tu cai ti€n

Trong d6 C3: Loc bd thanh phan xoay chi€u cla tin hi€u
D1, D2:Cat rao dién dp phan cuc cho Q1 va Q2,
Trén thuc t€ mach c6 thé dung ttr 1 dén 4 diot cung loai d€ cat rao dién
thé Ngoai ra vGi su phat tri€n cUa cong nghé ché tao linh kién hién nay
cdc mach cong sudt thudng duoc thi€t k€ san dudi dang mach t6 hgp (IC)
rat tién 10i cho vi€c thi€t k€ mach va thay thé trong slta chifa.

4. Mach khuéch dai cong suat dung Mosfet

Muc tiéu

+ Giai thich dugc nguyén Iy hoat ddng clla mach

+ Biét dugc dac tinh k¥ thuat cla mach khuéch dai

4.1 Mach dien
Flys = 30w
AN ~ = + Ty
Cs %*_ l ™ :_.'_,,:é o ’J_f’;-‘—'_(_—zzﬂﬂuf
ATRF 2y R = T L,

Te=
il T._.,-" 8 a8
1:;:-_\- I 'I 'ﬁ'ul.&ﬁ {'-J - -__F-P!FQS!-,-J—- s
P o 1 10000 St
"‘-.3-5 C
- 57k IH 3504
T =
A /fl:-l:lp.F
Vee=-30v L

LT
5100 =
=

L=
1O00WF
=

H 4.8: Mach khuéch dai cong suat dung Mosfet
4.2 Pac tinh ky thuat
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Phan nay giGi thi€u mOt mach dung MOSFET cong suat v&i tang dau 1a
m&t mach khuéch dai vi sai. Cdch tinh phan cuc, vé€ nguyén tac ciing
gi®ng nhU phan trén. Ta chi y mOt sO di€m ddc biét:

- Q1 va Q2 1a mach khuéch dai vi sai. R2 dé tao dién thé phan cuc cho cuc
nén clia Q1.R1, C1 ding d€ gidi han tan s6 cao cho mach (chéng nhiéu &
tan sO cao).

- Bién tr RS tao can béng cho mach khuéch dai visai.

-R13, R14, C3 12 mach hodi ti€p am, quyét dinh d0 10i di€n thé€ cUa toan
mach.

-R15, C2 mach 1oc ha thong c6 tac dung gidm séng dU trén ngudn cap
dién cla tang khuéch dai vi sai.

- Q4 dung nhu mot tang ddo pha rdp theo mach khuéch dai hang A.

- Q3 hoat d0ng nhu mOt mach 6n 4p d€ Gn dinh dién thé phan cuc & gilra
hai cUc cOng cUa cdp cong sudt.

- D1 dung d€ gidi han bién d6 vao cuc cOng Q5. R16 va D1 tac dung nhu
mOt mach bdo vé.

- R17 va C8 tao thanh tai gid xoay chi€u khi chura mac ti.

. Lap mach khuéch dai téng hop

Bai 1: Lap mach khuéch dai dung MOSFET (Mach A6-2)

MOSFET AMPLIFIER CIRCUIT Ab-2

.1-12'.?

R3

ouT

MOSFET
IRF &40

a. Mach ngu0n chung

Noi day:

& Cap ngudn +12V cho mach A6-2
¢ Ngan mach mA —ké.

Ciac bugc thuc hién
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Budc 1: Ghi gi4 tri dong ban dau qua T1
Vs eoeeeeeeesseseeeeseeeeseesssssnenens P

Budc 2: Dung thém tin hi€u tU mdy phét tin hi€u Function Generator, va
chinh mdy phat tin hiéu d€ c6: Séng : Sin, Tan sO : 1Khz, VIN(p-p) =
100mV

- NO6i ngd ra OUT cUa mdy phat dén ngd vao IN clla mach.

- Dung dao dOng ky d€ quan st tin hi€u di€n dp ngd vio va ngd ra. Po céc
gia tri VOUT, A®, tinh Av. Ghi két qUa vio bang A6-4

Biing A6-4
Théng sb cn do Tri s6 dién 4p vao Vix (p-p) =100 mV
Vour
Do loi dién ap A,
D¢ léech pha AD

Quan sat trén dao dOng ky va vé trén cuing mOt hé truc toa dd dang tin
hiéu dién 4p ngd vao (V) va tin hi€u dién dp ngd ra (Vour)

rrrrerrrrrrrrrrr g rrr T T T

Dua vao trang thdi hoat ddng clia MOSFET ndi ki€u Source chung &
bdng A6-4, néu nhan xét vé cic ddc trung cUa mach khuéch dai (vé hé
sO khuéch dai 4p Av, d0 1éch pha Ad)

.............................................................................................................................

Bai 2: Mach déng mG dung MOSFET
So do6 noi day :
¢ Cap nguoén +12V cho mach A6-3
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NOSFET= SWITCH CIRCUIT

T2-HOGFET
[RF wdd

LED#10

Cac budc thuc hién
Budc 1: Lan Iugt ngan mach céac J theo yéu cau trong bang A 6-5, dé

khdo sit mach déong m& dung BIT (T1) va FET (T2), xdc dinh trang thdi céc
LED va dong IB trong mOi truGng hap.

Bang A6-4
STT |J1 |J2 [J3 |J4 |J5 |J6 | TRANG THAI LED Dong Ip
1 1 1 1
2 1 1 1
3 1 1 1
4 1 1 1

Trén cO s& dé so sanh vai tro dong moé cla BJT va MOSFET.

Bai 3.Lap mach khuéch dai cong sudt) OCL
Cap ngubn + 12V cho mach
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POMER AMPLIFIER OCL A3-2

+[2u‘||' ; - ; ‘ 1l'l+1=v
n
,., hibiS m.

£l

061604 0

10UF

C1B15:3 &

BND h ? ’}I

Céc budc thi nghiém:
Budc 1: Chinh bién tré P1 sao cho Vout ~ 0V (DC)
Budc 2: Chinh P3 sao cho VAB =1,4V

-PoVAC=............. vaVBC==.............
So s4dnh, nhan xét?
-PboVBE (Q6)=............. ,VBE (Q8)=.............

Cho biét trang thai hoat dOng clla Q6 va Q8?
Budc 3: Chinh P3 max (VAB ~2,6V). TuOng tu budc 2 do:

-PoVAC=............. vaVBC==.............
So s4dnh, nhan xét?
-PboVBE (Q6)=............. ,VBE (Q8)=.............

Cho biét trang thi hoat dOng clla Q6 va Q8?

Budc 4: Diung tin hi€u AC tU mdy phit tin hiéu FUNCTION
GENERATION d€ dua dén ngé vao IN cla mach va chinh may phat dé€
c6 : S6ng Sin, f = 1Khz.,

VIN (pp) = 30mV.

Budc 5: Chinh P3 tU min d€n max d€ quan sit dang séng ra. Nhan xét ?
Chinh P3 dé dang séng ra dep nhat. Po cac gid tri VIN, VOUT, tinh Av. Do
d0 1éch pha Ad gilra tin hi€u ngd vao VIN va tin hi€u ngd ra VOUT ghi
két qUa vao bang
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Thang sb can do Tri sd dién ap vao Vi (p-p) = 30 mV
Bitn dd Vour p-p

;
V OUTip-p)

v

IN{p-p)

Do lgi dién dp A, =

b 1éch pha AD

Budc 7: Quan sit trén dao dOng ky va vé trén cung mOt hé truc toa d6 dang
tin hi€u dién 4p ngd vao (VIN) va tin hi€u dién 4p ngd ra (VOUT)

Budc 8: Chinh bién tr P1, quan sét sy thay doi cUa bién d0 tin hiéu ra,
giai thich?

Budc 9: Chinh bién tré P2, quan sét sy thay doi cUa bién d0 tin hiéu ra,
giai thich?

Budc 10: Dung dao dOng ky do va vé tin hi€u dién 4p tai cuc E cla 2
transistor T6 , T7 trén cling dO thi. Nhan xét quan hé vé pha gilta chiing.
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Budc 11: Dung 1y thuyét di hoc xéc dinh hé s khuéch dai dp (Av) toan
mach. Nhan xét gi vé Av thi nghi€m vGi Ly thuyét?

-----------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------------------------

Bai tap ning cao
Bai 1: Lap mach khuéch dai cong sudt16p A
SO d6 néi day
Céap ngudn +12V clia ngubn DC POWER SUPPLY cho mach
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POWER AMPLIFIER

CLASS A

AS-1

+12v ’ £

0

R2
0.5
1 £2 ouT
InN
@p)
Jl
. LOOUF
Tl A3
ClELS 0.5K
nun! . BND
_ -_

Cé4c budc thi nghiém
Budc 1: Chinh bi€n trd P1 sao cho VCE = VCC/2 = 6V; x4c dinh cong
sudt cung cé'p

Pi (DC) = Vee. Loy

Budc 2: Cap tin hiéu tU mdy phat tin hi€u (function generator) d€ dua dén
ngd vao IN cla mach va chinh mdy phét d€ c6 : Séng : Sin, f = 1Khz., VIN

(pp) = 30mV
- Xdc dinh hé s khuéch dai 4p va sudt trén tai Rc clia dong xoay chiéu:
P = Z R. = Vu_jm.&'] _ Vu_._.v—m
HAC) C{RUS M Rr._ 8 RL

Tinh hiéu suat cla mach khuéch

n= f;“-"“‘ x100%
e oy
Budc 3: Thay d6i di€m tinh 1am viéc
Chinh bién tré P1 sao cho VCE = 3V; ting dan bién d6 dinh — dinh cla tin
hi€u vao dén khi tin hi€u ra bat ddu bi€n dang. C6 nhan xét gi vé tinh

hiéu ra, gidi thich?

Chinh bi€n tr& P1 sao cho VCE = 9V; ting dan bién d0 dinh — dinh cUa tin
hiéu vao dén khi tin hi€u ra bat ddu bi€én dang. C6 nhén xét gi vé tinh
hi€u ra, gidi thich?
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Bai 2: Ldp mach khuéch dai dung Mosfet.
a. MACH SOURCE CHUNG (CS)

S0 d6 ni ddy : (Hinh 6-2)

& Cap nguOn +12V cho mach A6-2

& Ngdn mach mA —ké.

MOSFET AMPLIFIER CIRCUIT AL-2

‘ +12v

MOSFET
IRF &40

Cdc buoc thi nghiém
Budc 1. Ghi gi4 tri dong ban dau qua T1: VR3 = ............. , ID =
Budc 2. Dung thém tin hi€u tU may phat tin hi€u Function Generator, va
chinh may phat tin hiéu d€ c6: Séng :Sin , Tan s6 : 1Khz, VIN(p-p) =
100mV
- NOi ngd ra OUT cUa may phat d€n ngd vio IN clla mach.
- Dung dao ddng ky d€ quan sat tin hi€u dién 4p ngd vao va ngd ra. Po cic
gid tri
VOUT, A®, tinh Av. Ghi k€t qUa vao bang A6-4

Bang 46-4

Théng s6 can do Tri s6 dién ap vao Vix (p-p) = 100 mV

Vour

Do loi dién ap A,

Do léch pha AD

Quan sdt trén dao dOng ky va ve trén ciing mot hé truc toa do dang tin
hiéu dién dp ngo vao (VIN) va tin hiéu dién dp ngo ra (VOUT)
b. Mach déng m0 ding Mosfet

S0 d6 néi day :(Hinh 6-3)
& Cap ngubn +12V cho mach A6
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MOBFET- SWITCH CIRCUIT Ab-3

LEDx10

T2=MOSFET
IRF &40

@
=
=

;
Cdc buoc thi nghiém :

- Lan 1uot ngan mach cic J theo yéu cau trong bang A 6-5, d€ khdo sit
mach déng m&

dung BJT (T1) va FET (T2), xdc dinh trang thai cdc LED va dong IB trong
moi trudng hop.

.|b

STT |J1 |J2 |J3 | J4 |J5 |J6 | TRANG THAILED Dong I
1 |1 1 1
2 1 1 1
3 |1 1 1
4 1 1 1

Trén co'sO do so sanh vai tro dong moé cla BJT va MOSFET.

.............................................................................................................................
.............................................................................................................................

.............................................................................................................................

6. Stra chita mach khuéch dai tong hop

Muc tiéu

+ SUra ch(ra dugc mach cong sudt don gidn

+ Gai thich nguyén 1y hoat ddng cUa mach

6.1 Mach khuéch dai cong suat dung IC TDA2003:

Hién nay, d€ thi€t k€ mach khuéch dai cong sudt sudt nhd (vai WATT
dén vai chuc WATT) ngu0i ta thuOng s dung linh kién tich hop
(IC).Mach khuéch dai cong suat dung IC c6 hi€u sudt lam viéc cao, mach
don gidn va dé thiét ké.

MOt sO thong sO kY thudt clla TDA2003:

- DA&i tan 1am viéc: 40Hz — 15Khz

- Pién 4p cung cap 8 — 18VDC
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- Pién trd tdi (loa) 4 (cong sudt ra sé thay d6i n€u dién trd tai thay dGi)
- Cong sudt ra tai 1Khz: ~6W tai mUc dién dp cung cdp 14,4V

- Hiéu sudt 69%

Hinh dang va so dd chan IC:

Chén so Chic niing
1 Input
2 Negative feedback
3 GND
4 Output
5 YCC

¥
I c3| O-%
100 = 100
pFI nF
C‘ N
Vi \ C4
I 5
oI+ 1000 -
10 uf 4 I
04 [10a2003 —T—j JJ v
Z nF KWOnF

——
R [ 4
c2 351[] A1 .zmn Li] L

Hinh 4.9: Mach khuéch dai cong sudt dung IC TDA2003

Trong d6: Rx va Cx dudc xic dinh:
Ki€m tra.
Bai tap thuc hanh cho hoc vién
Phan 1: hoat dOng tai xuéng
NOi dung:

- Thuc hanh 13ap rdp cidc mach khuéch daj dung Tranzito .

- Nghién c(u, hi€u chinh, stfa ch(ta cic mach khuéch dai dung
Tranzito
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Hinh thuc td chlic: T chiic theo nhém nhd mOi nhém tU 2 -4 hoc sinh.
Gido vién hudng dan ban ddu hoc sinh thuc hién cdc ndi dung dudi
sU theo ddi, chi dan cUa gido vién.
Dung cu, thiét bi, vat liéu dung cho thi nghiém:
Dung cu, thi€t bi (nhitng th(r khong tiéu hao trong qua trinh thuc hanh):
- SO d6 c4c mach dién thuc té
- May do VOM hién thi s6 hodc hi€n thi kim
- Mady hién séng hai tia 40 MHz
- Mady tinh va phan mém thiét k€ mach
- B06 ngudn cho thi nghi€ém
- MO han
Vat liéu (nhimg th tiéu hao trong qua trinh thu'c hanh):
- Céc linh kién thu dbng roi
- Céc tranzito ding d€ 1ap mach theo yéu cau thuc hanh
- Machin
- Nhua thong
- Chi han
Cac bai thuc hanh
Bai thuc hanh 1: Thuc hanh 1ap rap mach cuc E chung (E-C)
- Lap rdp mach:
. Mach khuéch dai mac theo ki€u E-C: Theo sd dd6 mach dién
+V

% Nguén cung cEp % Nguén cung cEp

Vo:Ngara

Vi: Nga vjo Vo:Ngara o
Vi: Nga vo Re
J .
Rb2 = =
Rc = 1KQ Rc = 1KQ
Re = 100Q Re = 100Q
Rbl = 22KQ Rbl = 220KQ

Rb2 = 1,8KQ
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- Cho ngudn cung cap di€u chinh dugc tU 3 - 12 v vio mach di€n ting
dan dién 4p, ghi 1ai s6 li€u va cho nhan xét v€ mbi tUOng quan gilfa céc
yéu t0:

bién |3v |4v |[5v |[6v |7v |8 |9v 10v |[11v |12v
ap

Vc

Vb

- Cho tin hi€u hinh sin ngd vao 1vpp. Quan sit dang séng ngd vao va
ngd ra khi ting ngudn va cho nhan xét.

- Lan lugt gilt ngud & 3 mUc 3v, 6v, 12v ting dan bién db tin hi€u
ngd vao dén 3vpp quan sit dang séng va cho nhan xét.

- Thuc hién tinh hé s6 khué€ch dai dong dién va dién 4p trong cic
truGng hop.
Bai thuc hanh 2: Thuc hanh 1ap rap mach cuc B chung (B-C)

- Mach mac theo ki€u B-C: Theo s0 d6 mach dién

v Nguén cung cEp

Rb1 Re
:
Vo: Ngara
VhNgévuof
Rb2 Re
——
R.=1KQ Ry = 22KQ)
R. = 100Q Ry, = 1,8KQ

- Cho ngu0n cung cdp di€u chinh dugc tUr 3 — 12 v vao mach dién ting
dan dién 4p, ghi l1ai sO li€u va cho nhan xét vé moi twong quan gilta
cac yéu tO:

Pién |[3v |4v |5v |[6v |[7v |8 |[9v |10v |1lv |12v
ap

Vc

Vb
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- Cho tin hiéu hinh sin ngd vao 1vpp. Quan sit dang séng ngd vao va ngd
ra khi ting nguOn va cho nhan xét.

- Lan lugt gilt ngud & 3 mUc 3v, 6v, 12v ting dan bién d0 tin hi€u ngd
vao dén 3vpp quan sit dang séng va cho nhan xét.

- Thuc hién tinh hé s& khuéch dai dong dién va di€n 4p trong cic
truOng hop.

Bai thuc hanh 3: Thuc hanh 13p rap mach cuc C chung (C-C)
- Mac mach theo kéu C-C: Theo sd d6 mach dién

+v Nguon cung cap

Rb1 Rc
Vi Ngo vao
B VO: Ngora
Rb2
R, = 1KQ R, = 22KQ
RC = IOOQ sz = I,SKQ

- Cho ngudn cung cap diéu chinh dugc tir 3 — 12 v vao mach di€n ting
dan dién 4p, ghi 1ai s li€u va cho nhan xét vé mOi tuong quan gilra

cic yéu to:
bién |3v |4v |[5v |6v |7v |8 |9v 10v | 11v |12v
ap
Ve
Vb

- Cho tin hiéu hinh sin ngd vao 1vpp. Quan sit dang séng ngd vao va
ngd ra khi ting ngudn va cho nhdn xét.

- Lan lugt gilt nguobn & 3 mUc 3v, 6v, 12v ting dan bién d6 tin hi€u
ngd vao dén 3vpp quan sit dang séng va cho nhan xét.

- Thuc hién tinh hé sO khuéch dai dong di€n va di€n 4p trong cic
truOng hop

Bai thuc hanh 4: Thuc hanh 13p rap mach Cascode

- Lap rdp mach:
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FVce

Vo

R, =22KQ, R,=10KQ, R;=1,8KQ,
C,=.047/50v; C, = C;=C, = 10aF/ 50v
- Khdo sit mach dién:
Cap nguOn cho mach di€én 12vdc. Po dién 4p phan cuc & cic chan B,
C, E cUa céc tranzito d€ ghi 1ai sO liéu G trang thdi phin cUc tinh.
Cho tin hi€u ngd vao dang sin c¢6 bién dd 2vpp quan sit dang séng ngd
vao va ngd ra va cho nhan xét.
Diing VOM do 1ai ch€ d0 phan cuc d€ c6 nhan xét vé dang mach khi
chua c6 tin hi€u vao va khi ¢6 tin hi€u vao.
Cho tin hi€u ngd vao c¢é dang xung vudng 2vpp tan sd 1KHz thuc hién
1ai cong viéc va cho nhan xét.
- Xdc dinh hé s6 khuéch dai dong di€n va dién 4p cla mach dién.
- Thay d0i c4c gi4 tri R;, Ry, Rs, va R, cho nhan xét vé€ hé s6 khuéch
dai tin hiéu.
Bai thuc hanh 5: Thuc hanh 1ap rap mach Darlington
s Mach khuéch dai Darlington

e +Vceo

Vi
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- Ngubn Vce = 12v

- Re =2k2

- Rb =120k

- Q1,Q2 Dung C1815

+Thuc hién 18p rdp mach theo sG dO

+ Dung dong hO VOM do dién 4p & c4 c chan Tranzito va ghi lai sO
liéu.

+ Cho tin hiéu dang sin 3v AC vao cuUc B qua dién trd han dong 10k.
Quan sat va vé& dang séng ngd vao va ngd ra. Gidi thich hién tUgng.

+ Tinh hé sO khuéch dai dong va 4p cla mach di€én. Cho nhan xét.

Bai thuc hanh 6: Thuc hanh lap rap mach khuéch dai vi sai

F L4p rdp mach khuéch dai vi sai:

; +Vce
Rc1 Rc?
Ve V2
Vi1 Qa2 Vi2
Rb1l Rb2
Re
= Ve -
+ Ngudn Vec = 12v
+ QI1,Q2: C1815
+ Rcl=Re2 = 10KQ
+ Re =1KQ
+ Rbl=RB2 = 220KQ

- Thuc hién 1ap rap trén panen chin cam

- Do dién 4p phan cuc trén cdc chan B va C cUa tranzito Q1vaQ2 cho
nhan xét va gidi thich két qUa do.

- Cho tin hiéu dang sin ngd vao B1 va B2 3Vac /50Hz qua hai dién tr&
han dong 10KQ. Quan st dang séng ngd ra trén C1 va C2. Gidi thich
hién tuQng.

- Cho tin hiéu ngd vao & 01 Cuc B va quan st dang séng ngd ra. Cho
nhan xét trong hai truOng hop.
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Bai thuc hanh 7: Thuc hanh 1ap rap machkhuéch dai cong suat
ché€ dd A
* Lap rap mach khuéch dai cong sudt don: (ché db A)
Mach khuéch dai ding dién tr& nhu so d6 dudi day:

- Vco
Rc
C
a3
— )
Vi Q Vo
— L 1
+ Ngubn Vce = 12V
+ Rc =2KQ + C=0.1uf/50v
+ Rb =220KQ + Q=D401

Po dién 4p phan cuc C cUa tranzito va hi€u chinh 1ai dién trd Rb sao
cho dién 4p phan cuc C = 1/2 Vce (=6v) Cho tin hiu ngd vao dang sin Vi =
1v/ 50Hz.

Dung mdy hi€n séng do bién d ngd vao va do bién d0 ngd ra:

+ Tinh hé s6 kué€ch dai cla mach dién (hé s6 khuéch dai di€n 4p)

+ Quan sat dang séng tin hi€u ngd vao va ngd ra cho nhan xét.

+ Gan tai ngd ra cuc C 100Q qua tu lién lac 18f quan sit dang séng

va nhan xét
Khi tdi gidm dan.
Mac mach khuéch dai cong sudt theo ché db A tai ghép bi€n dp
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Ve
MNl:N2
Rbe . Rt
C
|
Vi Q

1

Trong sO d6 mach dién Pién trd Rc dugc thay bang bién dp T c6
N1=100Q, N2=8Q

Cho tin hi€u dang sin 1vac.

+ Tinh hé s6 khuéch dai dong, 4p clla mach

+ Quan sit dang s6ng ngd vao vara

+ Nhan xét tin hi€u ngd ra trong truonghf hop ding bi€n 4p va khong
dung bién 4p

Bai thuc hanh 8: Thuc hanh lap rap mach cong suat ché dé B - C

* Lap rap mach khuéch dai day kéo ghép ra diing tu:

Mac mach khuéch dai cong sudt day kéo ghép tu theo sa do

dudi day:
D+Utc
Ri Q1
R3 . C2

VRL% R2 '
C1

[ Vo
] Q2 Rt

Vi lRﬂr Q3

+ NguOn Vce = 12v

+ Q1,Q2 : cdp Tranzitor hG b6 d6i xUng D468, B562 hodc tuong
duong

+ Q3: C945 hodc C1815

+ R4: 2k2

+ R1: 4k7

+ R2: 470 Q
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+ R3100k Q
+ Rt: Loa 8 Qhoac diéntrd R=10Q
+ VR: 100k Q
+ Cl1: 10mf
+ C2: 470mf
- Diéu chinh VR sao cho di€n dp ngd ra = Vec/2.
- Do va ghi nhan di€n 4p trén céc chin cUa tranzito Q1, Q2, Q3.
- Cho tin hi€u ngd vao c6 dang sin 1Khz. Quan sit va vé dang tin hiéu
ngo ra trén cac chan.
+ B VAC CUA Q3B: oo
+Ecla Q1 VAQ2: oo
- Ché d6 hoat ddng clia Q1, Q2 .
- Ché d6 hoat ddng clia Q3
- Giai thich nguyén Ii hoat dOng cla toan mach
Yéu cau danh gia k€t qua hoc tap
- Lap ding mach theo yéu cau
- Gido vién nhan xét va d4nh gid qua trinh thuc hanh cla hQc vién tai xudng
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BAI 5
MACH DAO PONG
M3 bai: MP 17-5

Gi6i thiéu

Ngoai cong dung chinh 1a khuéch dai Tranzito con c6 cic cong dung
khdc 12 tao ra cic nguOn tin hi€u, bi€én dGi cdc tin hiéu diéu khién, bién
d0i ngudn trong mach di€n nhU tao cic xung di€u khi€n, xén tin hiéu,
ghim mUc tin hiéu, Gn dinh nguOn dién cung cdp... nhat 1a trong cic
mach dién t(f don gidn.

VGi su ti€n bO cUa linh vuc vat 1y chdt ran, tranzito BJT ngay cang
hoat ddng dugc & tan sO cao c6 tinh On dinh.

Cé4c mach dung tranzito BJT chiu va cham c0 hoc, do d6 dugc sUf dung
rat thudn tién trong cic day chuy€n cong nghi€p cé rung dOng co hoc
16n.

Tranzito BJT ngay cang c6 tuGi tho cao nén cang dudc st dung rOng rai
trong cac thi€t bi dién tU thay thé€ cho cdc dén dién t(f chan khong.

V@i cac uu di€m trén, mach Ung dung dung tranzito BJT dugc st dung
rOng rdi trong cdc diy chuy€n cong nghiép va trong doi sOng xa hoi.
Nghién c(u cdc mach Ung dung dung Tranzito 1a nhiém vU quan trong
cUa ngU0i thg stfa chita dién t( trong ki€m tra, thay th€ cic linh kién
va mach dién tU trong thuc té.

Muc tiéu thuc hién

HOc xong bai hQc nay, hOc vién c6 ning luc:
GOi tén cdc mach Ung dung dung tranzito chinh xdc trén s d0 mach
dién va thuc té.
Lap rdp cdc mach Ung dung ding tranzito don gidn dat yéu cau ky
thuat.
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Ki€m tra, sUta chita cdc mach Ung dung dat yéu cau kY thuat.

Thié€t k& cdc mach Ung dung ding tranzito don gidn theo yéu cau ki

thuat.
1 Khdi niém
1.1 Khii ni€m vé mach dao ddng

Ngoai cdc mach khué€ch dai di€n th€ va cong sudt, dao dOng ciing 12

loai mach cin ban cla nganh dién t. Mach dao dOng dudc st dung phG
bi€n trong céc thi€t bi vién thong. MOt ciach don gidn, mach dao dOng 1a
mach tao ra tin hiéu.
1.2 Cac thong s6 ky thudt, phan loai
TOng qudt, ngU0i ta thuOng chia ra 1am 2 loai mach dao ddng: Dao dOng
diéu hoa (harmonic oscillators) tao ra cdc séng sin va dao dOng tich tho4t
(thu gidn - relaxation oscillators) thuOng tao ra céc tin hiéu khong sin nhu
rdng cUa, tam gidc, vudng (sawtooth, triangular, square).
2. Dao dong dich pha
Muc ti€éu
+ Bi€t dugc mach dao dOng dich pha cO ban
+ Hi€u dugc nguyén ly hoat dOng
+ 1ap dugc mach dao ddng dich pha
2.1 Mach dién co'ban

inl Re

]

c1 c2 C3 Y vec
|‘—3/\:-l—‘ Q =

R3

;
yRb2

H 4.10 Mach dao ddng dich pha
2.2 Nguyén ly mach dao dong dich pha va ing dung
Di€m chinh 12 mach dugc mac theo ki€u E chung. Su hoi tiép tir cuc
C dén cuc B qua céc linh ki€én C,, C,, Cs, Ry, Ry,R; n0i ti€p v&i dau vio.
Dién trd R; c6 tdc dung bi€n doi tan s6 cla mach dao ddng. POi vGi moOi
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mach dich pha RC dé tao ra su dich pha 60° thi C;=C,=C; Va R,;=R,=R..
Tan s clla mach dao dOng f,dudc tinh:
1

T 2 C4J6R?4R R,

Hoat dOng clla mach nhu sau: Khi dugc cap ngudn Qua cau chia thé
Rbl va Rb2 Q dan dién, dién 4p trén cuc C cUa Tranzito Q gidm dugc dua
tré vé qua mach hoéi ti€p C,,C,, C; va Ry, R,, R; va dudc di pha mOt géc
180° nén c6 bién d6 ting cuing chi€u v&i ngd vao (HOi ti€p duong). Tranzito
ti€p tuc dan manh dén khi dan bio hoa thi cdc tu xa dién lam cho dién 4p
tai cUc B Tranzito gidm thdp, tranzito chuyén sang trang thii ngung dan
dén khi xa hét dién, dién 4p tai cuc B ting 1én hinh thanh chu ky dan dién
mdi. Hinh thanh xung tin hi€u & ngd ra. Pi€m quan trong can ghi nhd 1a
duOng vong hoi ti€p phdi thod min di€u ki€n 13 pha cUa tin hi€u ngd ra
qua mach di pha phdi 1&ch mo6t géc 180°, n€u khong thod méan di€u kién
nay thi mach khong th€ dao dOng dudgc, hodc dang tin hi€u ngd ra sé€ bj
bi€n dang khong doi xUng.

Mach thudng dugc ding d€ tao xung cé tan sO di€u chinh nhu
mach dao dOng doc trong kY thudt truy€n hinh, do mach lam viéc kém 6n
dinh khi ngubn cung cap khong On dinh hodc d6 dm mdi truOng thay doi
nén it dugc s dung trong di€n t cong nghi€p va cdc thi€t bi cn d0 6n
dinh cao v€ tan sO
2.3 Lap mach dao ddng dich pha
2.3.1 Mach dao dOng dich dung BJT

fo

1 10uF
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2.Po va ghinhén cdc gid wi dién 4p phdn cuc Ve =

(Luu ¥ phén cuc lainéucdn dé€ wansistor & ché dé khuéch dai)
.Dung dao ddng k¥ do vd vé dangsdongratai A,B,C,D,E.

L)

4.Potdnsd ciamachtrénf= .ooiveeeeen.
- - A e A o A .
5. Tinh tAn 50 dao ddng cua mach dao dong dich pha

f — ; =
27RCV6
6. Thay gid tritu C = 0,1uF, lim lai cic bude 4 dén 6

2.3.2 Lap mach dao déng dich pha dung IC

LO0E

T
F

3 e 5 -
J.Dotdnsd cuamachtrénf= ...viiiiiiieenins
4. Tinh tin s& dao ddng cia mach dao déng dich pha

f=——=
T aaRrcs

. Thay gid tritu C = 0.1uF, 1dm lai cdc budc 2 dén 4

tn
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3. Mach dao dOng hinh sin:

Muc ti€éu

+ Biét dugc nguyén 1y hoat ddng clla mach
+ Lép dugc mach dao dbng séng sin

3.1 Nguyén tac

Dao dOng hinh sin c¢6 Ung dung rOng rdi trong linh vuc dién tl, ching
cung cap nguln tin hi€u cho cdc mach dién t0 trong qud trinh 1am vi€c. Cé
nhi€u ki€u dao dOng hinh sin khic nhau nhung tat cd déu phdi ch(a hai
thanh phan c0 ban sau:

- B0 xdc dinh tan s6: N6 c6 th€ 1a mOt mach cOng hudng L-C hay
mOt mach R-C. Mach cOng hudng 13 su két hop gilta di€n cdm va tu dién,
tan sO cUa mach dao dOng chinh 13 tan s6 clla cOng hudng riéng clla mach
L-C. Mach R-C khong cOng huéng tU nhién nhung su' dich pha cla mach
nay dudc si dung d€ xdc dinh tan s6 clia mach dao ddng.

- BO duy tri: ¢6 nhi€ém vu cung cap ning luong bO xung dén bd cOng
huéng d€ duy tri dao ddng. BO phan niy ban than né phdi c6 mOt ngubn
cung c@p Vdc, thudng 12 linh kién tich cuc nhu tranzito né dan cdc xung
dién déu ddn dén cic mach cOng hudng d€ bG xung ning 1UQng, phai
dadm bdo d0 dich pha va d6 1gi vira dU d€ b cho sU suy gidm ning lugng
trong mach.

3.2 Mach dao dOng
3.2.1 . Mach dao dOng ba di€ém dién cam(Hartley): (hinh 4.11)
+3F

T

T: Bién &p dao ddéng
H‘E Vo:ngdra

§Rb

Hinh 4.11 : Mach dao dOng hinh sin ba di€m di€n cam
Trén sO d0 mach dugc mac theo ki€u E-C, v&i cudn diy c6 di€m gilta,
cuOn day va tu CI1 tao thanh mOt khung cOng hudng quyét dinh tan sO dao
dOng clla mach. tu C2 lam nhiém vu hoi ti€p dudng tin hi€u vé cuc B cla
tranzito d€ duy tri dao d0ng. Mach dugc phan cuc bdi dién tré Rb.
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Tin hi€u hoi ti€p dugc 18y trén nhanh cla cudn cdm nén dugc goi 1a
mach dao dOng ba di€m dién cdm (hertlay)
3.2.2 Mach dao dOng ba di€m dién dung (Colpitts): (Hinh 4.12)

+3

R .
. T: Bién ap dao dén
T P oNg

| Jﬂ £ Vo Ngs
i - ;Rblf o ||| Vo: Ngbra

o

%RbE

Hinh 4.12: Mach dao d0Ong ba di€m dién dung
Trén s6 d6 mach dugc mac theo ki€u E-C vGi cudn diy khong c6

di€m gilra, khung cOng hudng gbm cudn diy mac song song v&i hai tu CI,
C2 mac n6i ti€p nhau, tu C3 1am nhiém vu hoi ti€p duong tin hiu vé cuc
B cUa tranzito Q d€ duy tri dao dOng, mach dugc phan cuc bGi cau chia thé
Rb1 va Rb2. Tin hiéu ngd ra dugc 1ay trén cuOn th( cdp cla bi€n 4p dao
dOng. trong thuc t& d€ di€u chinh tan sO dao dOng cla mach ngudi ta cé
th€ di€u chinh pham vi hep bang c4ch thay dGi di€én dp phan cuc B cla
Tranzito va di€u chinh pham vi 16n bang céch thay d6i hé sO tu cdm cla
cuOn day bang 16i chinh dat trong cudn day thay cho 16i ¢O dinh.
3.3 Lap mach dao déng séng sin
3.3.1 Muc dich va yéu cau:

Nghién c(tu nhitng ki€n thUc co bdn vé mach dao dOng, tim hi€u mot
sO mach tao tin hi€u co ban

Mach tao dao dOng hinh sin ding mach dich pha RC

Mach tao doa ddng hinh sin duing mach cOng hudng LC

Mach tao dao dOng da hai dung transistor
3.3.2 Cac vat tu thi€t bi chu@n bi thuc hanh
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_T_ v
R - q2v May h:en san
T I n e .
< 50% a8 (g
? R3 -
4.7kobim
R4
é B2kohimn }
i c2 T3 | 4 -
o e P f, coze
100nF | 100nF | * 100nF
R1 R2 R3
4. Tkohrn 4 Tkohm ¢ 4.Tkohm
i 5
L
STT | Tén vét tw, thiét bi ' S6 lwgng
L. Tranzito C828 01
2. Dién tr¢ 4,7K 04
3. Dién tr¢ 10K 01
4. |Bién tré 100K 01
5. Ty dién 0,1pF (104) 03
6. Ngudn mdt chiéu 6-12V 01
7. May hién song 01
8. Cac dung cu khac:Board, panh, kim cit, dao...

3.3.3 Cac budc thuc hién

HUy mach phan hoi, di€u chinh ch€ d0 moOt chiéu cla tang khuéch
dai ,van bién trd VR sao cho V¢ = (¥2) V.

N6i mach phdn hoOi cho mach dao dOng , quan sit dang tin hi€u trén
mdy hién séng , do tan sO bang mady hién séng , so sanh tan sO tinh dugc
bang 1y thuyét
4. Mach dao dOng thach anh
Muc ti€u
+ Gidi thich dugc nguyén Iy hoat dOng cUa mach dao dOng thach anh
+ Lap dugc mach dao dOng thach anh
4.1 Mach dao dong thach anh
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c1l <
= Vo ngdbra

(2 Ee

Hinh 4.13 Mach dao dOng dung thach anh

4.2 Uu nhuoc di€m va pham vi Ung dung
Nh(ing tinh th€ thach anh dau tién dugc st dung bdi chiing c6 tinh chat “dp
dién”, c6 nghia 1a ching chuyén cic dao dOng cO khi thanh dién 4p va
ngUdc 1ai, chuyén cdc xung dién 4p thanh cic dao dOng cO khi. Tinh chat
4p dién nay dugc Jacques Curie phat hién nim 1880 va tU d6 chiing dugc
st dung vao trong cdc mach dién t(r do tich chat hitu ich nay.
MOt ddc tinh quan trong cUa tinh th€ thach anh 13 né€u tic dOng bang cic
dang co hoc dén chiing (Am thanh, séng nudc...) vio tinh thé thach anh thi
chiing s& tao ra mOt dién 4p dao dOng c6 tan sO tuong duong v&i mUc do
tac dOng vao chiing, do dé chiing dugc Ung dung trong rat nhi€u linh vuc.
Chang han ki€m sodt nhiig su rung dOng trong cic ddng cd xe hoi dé€
ki€m sodt su hoat dOng cUa ching.
Lan dau tién Walter G. Cady Ung dung thach anh vao mOt b0 ki€m sodt
dao ddng dién t( vao nim 1921. Ong cong b6 két qud vao nim 1922 va dén
nim 1927 thi Warren A. Marrison d4 Ung dung tinh thé thach anh viao di€u
khién su hoat dOng cla cic dOng ho.
Ngay nay, mQi mdy tinh di hién dai nhat ciing van st dung cic b0 dao
dOng tinh th€ d€ ki€m sodt c4c bus, xung nhip x(r 1y.
<» Nguyén Iy hoat dOng co ban

Thach anh con dugc goi 1a gOm 4p di€n, chiing c6 tan s6 cOng hudng
tU nhién phu thuOc vao kich thudc va hinh dang cUa phan tf gdm ding 1am
linh kién nén ching c6 hé s6 phdm chat rat cao, dd rOng bing tan hep, nho
vay d0 chinh x4c cla mach rat cao. Dao dOng thach anh dugc Ung dung
rOng rdi trong céc thi€t bi dién t& c6 d0 chinh xdc cao v€ mat tan sO nhu
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tao nguOn séng mang cUa cic thi€t bi phat, xung dOng hO trong cic hé
thOng vi xU 1i...
+V

Eb
RC

Cl<E>Q
= }— Vo:

— C2

|
1
e
[ |
AAA
oy
T

Hinh 5.2 Mach dao dOng dung thach anh
Nhi€ém vu cdc linh kién trong mach nhU sau:

Q: tranzito dao dOng

R.: Pién trd tai 13y tin hi€u ngd ra

R.: Pién trd Gn dinh nhiét va 1ay tin hi€u hoi ti€p

Ci, C,: Cau chia thé dung tu d€ 1ay tin hi€u hoi ti€p vé cuc B

R,: Dién trd phan cuUc B cho tranzito Q

X: thach anh dao dOng

+V: NguOn cung cap cho mach

Hoat dOng clla mach nhu sau: Khi dugc cdp ngubdn dién 4p phan cuc

B cho tranzito Q dOng thGi nap dién cho thach anh va hai tu C1 va C2 Lam
cho di€n 4p tai cuc B gidm thdp, d€n khi mach nap day di€n 4p tai cuc B
ting cao qua vong hoi ti€p duong C1, C2 dién 4p tai cuc B ti€p tuc ting
dén khi Tranzito dan dién bio hoa mach bat dau xa dién qua ti€p gidp BE
cUa tranzito 1am cho di€n 4p tai cuUc B cUa tranzito gidm d€n khi mach x3
hét dién bat dau lai mOt chu ky mdi cla tin hiéu. Tan sO cla mach dugc
x4c dinh bGi tan sO cUa thach anh, dang tin hi€u ngd ra cé dang hinh sin do
d6 d€ tao ra céc tin hi€u c6 dang xung sO cho cic mach di€u khi€n céc tin
hiéu xung dugc dua dén cic mach dao dOng da hai luGng Gn (FF) d€ s(ra
dang tin hiéu.
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X1 : 1a thach anh tao dao dOng , tan sO dao dOng dUgc ghi trén than
cUa thach anh, khi thach anh dugc cap dién thi né tu dao dOng ra séng
hinh sin. Thach anh thudng c6 tan sO dao dOng tU vai trim KHz dén vai
chuc MHz.

Transistor Q1 khuy&ch dai tin hi€u dao dOng tU thach anh va culi
cuing tin hi€u dugc 18y ra & chan C.

R1 vUa la di€n trd cap ngubn cho thach anh vUa dinh thién cho
transistor Q1

R2 1 trd ghdnh tao ra sut d4p d€ 13y ra tin hiéu

4.3 Lap mach dao déng thach anh

S

—4T0pF

Ve

i
.,

||

= Vo

—470pF é 330
=

Ngubn Vee =5V, Q1 strdung loai C945
- Cat duodng n6i thach anh ra khdi mach: st dung VOM do phén cuc Q1.
- N6i thach anh vao mach: st dung dao ddng ky do vé& dang séng Vo.
- GOi tén mach. Tinh tan sO dao dOng theo thutc t&€ va theo Iy thuyét.

Bai tap thuc hanh cho hoc vién

Bai 2 : Cac mach dao dOng di€u hoa dung thach anh

a. Muc tiéu cUa bai:

HoQc xong bai nady ngudi hoc sé c6 kha ning:
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Vé dugc so dd nguyén 1y, néu tic dung linh ki€n v gidi thich dugc
nguyén 1y 1am viéc cUa mach .
Lap rdp va can chinh dugc mach dién dam diing quy trinh.

b. NOi dung cUa bai:

BO tao dao dOng dung thach anh véi tan s6 cdng hudéng noi ti€p

a. Mach dién.

Iy
L .
CF
a ™ [ | Wl
L * 4 | ] 1L L2 11
[ L U"."
L .
1+

b. Tdc dung cUa cdc linh kién.
L1, C1: Khung cOng hudng
L2 : hoi ti€p
R1,R2: Dinh thién phan dp cho Q
R3: On dinh nhiét
C2, CF: Hbi ti€p duong
C3: Tu 10c ngudn .
c. Nguyén ly lam viéc.
Khi dugc cdp ngubn mach dao ddng véi tan sO cOng hudng riéng
cla khung C1 L, . Trong khung cOng huéng cé dao ddng, vdi tan sO
cOng hudng ding bang tan sO cOng hudng ndi ti€p cla thach anh,
tré khang cUa thach anh nhd, thanh phan hoi ti€p duong v€ cuc B
16m.
Nhu vay mach tao dugc dao dOng, tan s6 dao dOng clia mach chinh
12 tan sO cOng hudng ndi ti€p cla thach anh.
d. Tan s6 dao dbng cla mach.
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Tan s6 dao dOng clia mach chinh 12 tan s6 cOng huéng ndi ti€p cla
thach anh, tan s nay lam viéc theo su On dinh cla thach anh.

Fddz Fq
Bai 3: Lap rap va can chinh mach dao déng dung thach anh véi tan s6
cdng huéng nébi ti€p
a. SO d6 mach
LIr
. 4 L
a CF
| :‘: 1 ‘I I IDI L2 'é L1
: ;
L Lh¢
* g, i
b. Chudn bi vat liéu linh kién
o S6
Stt Tén linh kién lUon
ng
1 |Q=c1815 1
2 C2 = 102(1nF)/104nF 1
3 C1 =102(1nF) 1
4 C3=10 F/16V 1
5 R1 =R2 =10k 2
6 R3 =1k 1
7 CF =455KHz 1
8 | MBA am tan 151/220 1
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» Chudn bi vat liéu, linh kién:
- Véat liéu: Thi€c, nhua thong, cap di€n thoai, mach in.
- Linh kién: Chon thong sO cic linh kién theo sO d0 mach da cho.

Chudn bi dung cu, thiét bi:

Kim cat, kim uén

Dao con, kéo

Dung cu Thiét bi
M@ han, Et6 DPOng h6 van ning
Panh kep Mady hién s6ng 60MHz

B& ngulOn chan dé€ da ning

Quy trinh [8p rdp va can chinh.(Gido vién lam m@u theo trinh
tu, phan tich cho hoc sinh hiéu)

Stt| Cac | Dung cu,
bud thi€t bi St A
lAl ¢ ' . Thao tac thu'c hanh Yéu cau ky thuat
cong
viéc
1 PoOng hd |- Ki€m tra chat lugng va | - Xdc dinh dugc chat
Ki€m van ning | xdc dinh cuc tinh linh luong linh kién
tra Bo mach ki€n - Ngay ngdn sang
Linh A ) A 3
Kién Pank kep -Vé sinh linh llqen. bong
- Do su lién két clla mach 2 2 A
Kim, kéo ) . - - bam bao thuan }dl
. . cho thao tac can chinh
Dao con | .X4c d!nh7V! tri dét linh mach.
kién, di€ém do, cap
ngubn. i{}(ljhﬁnéinh kiéﬂn
2 N A ong dugc uOn sat
-UOn nE:ln chan hnh kl?n vao than d& bi ddt
c¥10 phu hQp vOi vi tri ng&m bén trong.
lap rép.
2 - MO h: “ : A <
Lap R e lap céc linh kién : - Lap rap dung cuc
rap DHVN Q, R1, R2, R3; C2, CF, tinh, gid tri cUa linh
mach | o mach C1,L1; C3; M4y bién 4p | kién.
Pank kep |- Pau day cap nguln. ?All\/I(A)'i/hém fiém bdo
tiep xuc, bong dep.
Kim, kéo
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Vo MO han | - Quan sét vi trf c4c linh e
Kiem . . ) .| - Dung vl tri, gia trl.
tra PHVN | Ki€n ngay ngan, ding v!
. tri. - Sadng béng , ti€p xtc
nguoi | g, mach ; ’ ) tOt
- MOGi han, tiép xic cUa
Pank k€p | i1 kién v&i mach, day
Kim, kéo | dan....
< DHVN |- bo dién dp vao, ra cU
Cép aoh1_nap vao,racla | ;o (9-12)Vde:
,\‘ ~ - A mac
nguon | Mdy hien | = Ur = (16-20)Vac
, do séng - Quan sit dang tin hi€u B
thﬁBg Bomach | - "1:\1’n hiéu dang Sin
sO tuan hoan
cla
mach
M0 ha - Thay thé gi4 trj cla C1 : 2
Can © han ay\ € gl r cuaCl bam bao mach
chinh | PHVN |chophihop voilLl, hoat ddng ding — tin
hoac C2. & 5
mach | 5 mach . hi€u chuan.
- Thay R3 tdng 1€n 1,5k
Pank kep
Kim, kéo

Yéu cau danh gia két qua hoc tap
v’ Gidi thich dugc nguyén Iy hoat dOng cUa mach

v' Lap dugc mach theo so dO nguyén 1y
v’ Nhan xét va nit kinh nghiém thuc hanh cho hOc vién

v Kiém tra
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Bai 6
MACH ON AP
M bai: MP17-6

Gi6i thiéu
Nhi€m vucUa mach Gn dinh dién 4p 1a gilicho dién 4p dau ra On dinh
khi di€n dp dau vao thay d0i hay tdi thay dGi. D€ danh gid d0 Gn dinh cla
mach On 4p ngudi ta dua ra hésd Gn dinh Ku
Muc tiéu:
- Phén tich dugc nguyén 1y hoat ddng, pham vi Ung dung cUa cdc mach
On 4p cap nguodn.
- Po dac, ki€m tra, stta ch{ta mOt s& mach 6n 4p theo yéu cau kY thuat.
- Thi€t k€&, 1ap rap mOt sO mach On 4p theo yéu cau kY thudt.
- Thay thé mOt s6 mach Gn 4p hu hong theo sO liéu cho trudc.
- Reén luyén tinh ty mi, chinh xdc, an toan va vé& sinh cong nghi€p
1. Kh4i niém:
1.1 Khdi niém 6n dp
Hé 56 6n dinh dién 4p Ku néi 1én tic dung clia bd On dinh da lam
gidm d0 khong On dinh dién 4p ra trén tdi di bao nhiéu 1an so v&i dau vao.

- ——
AU, ! AU

Ny i * | B 6n dinh N, =U—f

. !!liu] [dm .

DOkhong On dinh dau vao

N, = 2,
U["a'm
PO khong On dinh dién dp dau ra
AU
N, ==
U

rdm
AU, ,AU, 1a 6 1¢ch 16n nhat vé 1 phia ctia dién ap déu vao va dau ra so véi cac gia
trj dinh mirc dau vao, dau ra Uygm, Uam. Vay d6 6n dinh dién ap cua bo 6n ap.
- D&i 6n dinh D,, D;néi nén d6rdng cla khodng lam viéc cla b0 6n 4p, On
dong.
- Hiéu sudt: khi lam viéc cdc bO On dinh ciing tiéu hao niing luong dién trén
ching, do d6 hi€u sudt cla bd 6n dinh
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P P

"=p PP,

P.: Cong sudt c6 ich trén tdi cla b0 On dinh
Py : Cong suat ma b0 On dinh yéu cau tUr ddu vao
Py, : Cong sudt tOn hao trén b0 On dinh
1.2 Théong s6 ky thudt ca mach On ap
Dai dién 4p ngd vao:
Dong dién vao:
Tan so:
Dién 4p cung cap ngd ra :
Dong dién DC:
1.3 Phan loai mach &n ép

Tuy theo nhu cdu vé di€n 4p, dong dién tiéu thu, d6 On dinh ma trong
ky thudt nguoi ta phan chia mach Gn dp thanh hai nhém gOm Gn dp xoay
chi€u va 6n 4p mOt chiéu.

On ap xoay chi€u diung d€ On dp ngulOn dién tir 1UGi dién trudc khi
dua vao mang cUc bd hay thi€t bj dién. Ngay nay v4i tOc d0 phit tri€n cUa
kY thudt ngudi ta c6 cdc loai On dp nhu: On dp bu ti, Gn 4p dung mach
dién tl, 6n 4p diing linh kién dién tU....

On 4p mOt chiéu ding d€ Gn dinh dién 4p cung cap bén trong thiét bi,
mach di€n cUla thi€t bi theo tUng khu vuc, tUng mach di€n tuy theo yéu
cau On dinh cUa mach dién. Ngudi ta c¢6 thé chia mach 6n 4p mOt chiéu
thanh hai nhém 16n 1a Gn 4p tuy€n tinh va On dp khong tuy€n tinh (con goi
12 6n 4p xung). viéc thi€t k€ mach dién ciing da dang phlc tap, t On 4p
dung Diot zener, On dp dung tranzito, On 4p dung IC...Trong d6 mach On ap
dung tranzito rat thong dung trong viéc cap dién dp thap, dong tiéu thu nhd
cho cdc thi€t bi va mach dién c6 cong sudt tiéu thu thap.

2. Mach 6n ap tham s6

Muc ti€éu

+ Biét dugc nguyén 1y mach 6n 4p dung diode zener vi mach 6n dp dung
transistor

+ Lap dugc mach On 4p co ban




119

2.1. Mach 6n dp tham s6 dung dide zener
a. Mach Gn 4p dung zener

110%

& T ——>—AAN—> B3 Kénh
A R2

TOK2W

Dz —

3

Hinh 6.1: Mach 6n 4p dung diode zener

Mach 6n 4p tao 4p 33V cO dinh cung cap cho mach do kénh trong Ti
vi mau

TU ngudn 110V khong cd dinh thong qua dién trd han dong R1 va
gim trén Dz 33V d€ 1ay ra mOt di€n 4p cO dinh cung cap cho mach do kénh
Khi thi€t k€ mOt mach 6n 4p nhU trén ta can tinh todn dién trd han dong
sao cho dong dién ngugc cuc dai qua Dz phdi nhd hon dong ma Dz chiu
dudgc, dong cuc dai qua Dz la khi dong qua R2 =0

Nhu sg d6 trén thi dong cuc dai qua Dz bang sut 4dp trén R1 chia cho
gid tri R1, goi dong dién nay 1a 11 ta ¢6

I1=(110-33)/7500="77/7500 ~ 10mA
Thong thuOng ta nén d€ dong ngudc qua Dz < 25 mA
b. Mach 10i dung tinh On 4p cUa diot zener va di€n dp phan cuc thudn cho
tranzito d€ thi€t 1ap mach 6n 4p (Hinh 6.2)

Hinh 6.2: Mach 6n 4p tham sO diing tranzito NPN
Q: Tranzito Gn 4p
R,: Dién dp phan cuc B cho tranzito va diot zEéne
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O mach nay cuc B cUa tranzito dugc gitt mUc dién 4p On dinh nhd
diot zéne va di€n 4p ngd ra I1a di€n 4dp cla di€n 4p zéne va di€n dp phan cuc
thuan cUa tranzito

Vo Vz Vbe

V.: Dién dp zéner

Vye: Pién dp phdn cUc thudn cla Tranzito (0,5 — 0,8v)

Dién 4p cung cap cho mach dudgc 1ay trén cuc E cla tranzito, tuy vao
nhu cau mach dién ma mach dugc thi€t k& c6 dong cung cap tU vai mA
dén hang trim mA, & cidc mach dién cé dong cung cap 16n thulng song
song v6i mach dugc mac thém mot dién trd R, khodng vai chuc dén vai
trim Ohm nhU hinh 6.3 g0i 1a tr@ gdnh dong.

Viéc chon tranzito ciing dUQc chon tuong thich v&i dong tiéu thu cla
mach dién d€ tranh du thUra 1am mach dién cOng kénh va dong phin cuc
qua 16n 1am cho dién 4p phan cuc Vi, khong Gn dinh dan dén dién 4p cung
cap cho tai kém On dinh.

=

Vi: ENER

L
il

- ¢

Hinh 6.3: Mach 6n 4p tham sO diing tranzito NPN c6 dién tr& ganh dong
Dong di€n cap cho mach 1a dong cuc C cUa tranzito nén khi dong tai
thay d6i dong cuc C thay d0i theo lam trong khi dong cuc B khong thay doi,
nén mdc du dién 4p khong thay dbi (trén thuc t€ su thay dGi khong ding
k€) nhung dong tdi thay d0i 1am cho tai 1am vi€c khong On dinh.

c. Mach &n ap cé diéu chinh: Hinh 6.4
Mach On 4p nay c6 th€ di€u chinh dudc dién 4p ngd ra va c6 dd Gn

dinh cao nhO duOng vong hoi ti€p dién dp ngd ra nén co dugc goi 1a On 4p
c6 hoi tiép.
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Hinh 6.4: Mach 6n 4p c6 di€u chinh

Nhiém vu cUa céc linh ki€n trong mach nhu sau:

+ Qq: Tranzito On 4p, cap dong dién cho mach

+ Q,: Khuéch dai dién 4p mOt chiéu

+ Q;: So sdnh dién 4p dugc goi 1a do sai

+ R.: Tr@ génh dong

+ R,, R,: Phan cuc cho Q,

+ R;: Han dong cap ngudn cho Q;

+ Ry: Phan cuUc cho zener, tao dién dp chudn cO dinh cho cuc E Q;
g0i 12 tham chiéu

+ Rs, R, V.: cAu chia thé phan cuc cho B Qs goi 1a 1dy mau.

+ C,: ChOng d0t bién dién 4p.

+ C,: Loc ngudn sau Gn dp cich li ngudn véi dién dp moOt chiéu tir
mach ngoai.

Hoat dOng cla mach duogc chia 1am hai giai doan nhu sau:

Giai doan cdp dién: La giai doan 1dy ngubn ngoai cdp dién cho
mach dugc thuc hién gbm R., Q;, Q,, Ry, R, NhO qud trinh cdp dién tU
nguOn dén cuc C cla Q,, Q, va phin cuUc nhO cau chia di€én 4p R,, R, 1am
cho hai tranzito Q,, Q, dan dién. Trong dé Q, dan dién phéan cuc cho Q,,
dong qua Q, cung v&i dong qua dién trd R.ginh dong cap ngudn cho tai.
Trong cdc mach c6 dong cung cap thap thi khong can dién trd ganh dong
Rc.

Giai doan 6n dp: Dién dp ngd ra mOt phan quay trd vé Q; qua cau
chia thé Rs, R, V. dat vao cuc B. do dién 4p tai chan E dugc gilt c6 dinh
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nén dién 4p tai cuc C thay dbi theo di€n 4p tai cuc B nhung ngudc pha, qua
dién trd R; dat vao cuc B Q, khuéch dai dién 4p mOt chiu thay doi dat
vao cuc B cla Q, d€ di€u chinh dién 4p ngd ra, cap dién On dinh cho mach.
Dién 4p ngd ra c6 thé di€u chinh dugc khodng 20% so vGi thi€t k& nho
bi€n trd Vr. Hoat dOng cUa Q, trong mach gidng nhu moOt dién trd bi€n
doi dugc d€ 6n 4p.

Mach 6n dp nay c6 dong dién cung cdp cho mach tuong doi 16n cé
th€ 1én d€n vai Amp va dién 4p cung cdp 1én d€n hang trim Volt.

Uu nhuoc diém:

Mach c6 uu diém dé thiét ké, dé kiém tra, sUta ch(ra tuy nhi€n mach
c6 nhi€u nhugc di€m cu th€ 1a mach k€m Gn dinh khi ngudn ngoai thay
d0i, sut dp trén nguOn tuong doi 16n nén tOn that cong sudt trén ngudn cao
nhat 1a cdc mach c6 cong sudt 16n can phdi c6 thém bO tdn nhi€t nén cOng
kénh. Khong céch li dugc ngubn trong va ngoai nén khi Q, bi thlng giy ra
hién tugng qua dp trén mach giy hu hdng mach dién, d6 On dinh khong
cao
2.2 Mach 6n dp tham s6 ding transistor

a. .Mach On dp tham sO:

Mach 10i dung tinh On dp cUa diot zéne va di€n 4p phan cuc thudn cla
tranzito d€ thi€t 1ap mach 6n 4p (Hinh 6.5)

. a -
A Tranzito on ap

ng H Tulocngdra

+ (.Y r -~
N ‘ e A T Vo Biénapngora

Vi:Bbién éap
ngd vao

= A '
= fuloc &ndinh

Hinh 6.5 : Mach On 4p tham sO dung tranzito NPN

Q: Tranzito Gn 4p

R,: Dién dp phan cuc B cho tranzito va diot zéne

O mach nay cuc B cla tranzito dugc gilt mUc dién 4p 6n dinh nho
diot zéne va di€n 4p ngd ra 1a di€n 4p cUa dién 4p zéne va dién ap phan cuc
thuan cUa tranzito

Vo Vz Vbe
V.: Dién dp zéne
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Vye: Di€n dp phdn cUc thudn cla Tranzito (0,5 — 0,8v)

Dién 4p cung cap cho mach dudgc 1ay trén cuc E cla tranzito, tuy vao
nhu cau mach dién ma mach dugc thi€t k& c6 dong cung cap tU vai mA
dén hang trim mA, & ciac mach di€én cé dong cung cap 16n thuGng song
song v6i mach dugc mac thém mot dién trd R, khodng vai chuc dén vai
trim Ohm nhU hinh 6.6 g0i 1a tr@ gdnh dong.

Viéc chon tranzito ciing dUQc chon tuong thich v&i dong tiéu thu cla
mach dién d€ tranh du thUra 1am mach dién cOng kénh va dong phan cuc
qua 16n 1am cho dién dp phan cuc V.. khong On dinh dan dén dién 4dp cung
cap cho tdi kém On dinh.

Rc

Lt

+ "N L L
VA 1+~ Vo:Diénapngdra
ViBién ap "ARVENER -
ngo vao

. ) .
Tranzito 6n ap

Tulocngdra

_L L &
= tuloc6ndinh
Hinh 6.6: Mach 6n 4p tham sO diing tranzito NPN c6 dién tr& ganh dong
b. Mach 6n dp cé diéu chinh: Hinh 6.7
Mach On 4p nay c6 th€ di€u chinh dugc dién 4p ngd ra va c6 dd Gn
dinh cao nhO duOng vong hoi ti€p dién dp ngd ra nén co dugc goi 1a On 4p
c6 hoi tiép.
Eeo

% |Tranzito 8n ap

.
QZ
Vo:Dién apngd ra
Vibiénap °on B .
ngd vao - C
L+ .
T Tulocngdra
RZ 1 vl
1 Fl h -
= tulpcdn
dinh

Hinh 6.7: Mach 6n 4p c6 di€u chinh
Nhiém vu cUa céc linh ki€n trong mach nhu sau:



124

+ Q,: Tranzito On 4p, cap dong dién cho mach

+ Q,: Khuéch dai dién 4p mOt chiéu

+ Qs: So sdnh di€n dp dugc goi la do sai

+ R.: Tr@ génh dong

+ Ry, R,: Phan cuc cho Q,

+ R;: Han dong cap ngudn cho Q;

+ Ry Phan cuc cho zener, tao dién ép chudn cO dinh cho cuc E Q;
20i 12 tham chiéu

+ Rs, R, V,: cau chia thé phan cuc cho B Q; g0i 1a lé'y mau.

+ C,: ChOng d0t bién dién 4p.

+ C,: Loc ngudn sau Gn dp cich li ngudn véi dién dp moOt chiu tir
mach ngoai.

« Hoat dOng clia mach duogc chia 1am hai giai doan nhu sau:

Giai doan cdp dién: La giai doan 1dy ngubn ngoai cdp dién cho
mach dugc thuc hién gbm R., Q,, Q,, R;, R, NhO qud trinh cdp dién tU
nguOn dén cuc C cla Q,, Q, va phin cUc nhO cau chia dién 4p R;, R, 1am
cho hai tranzito Q;, Q, dan dién. Trong dé Q, dan dién phéan cuc cho Q,,
dong qua Q, cung v&i dong qua dién trd R.ganh dong cap ngudn cho tai.
Trong cdc mach c6 dong cung cap thap thi khong can di€n trd ganh dong
Rc.

Giai doan 6n dp: Dién dp ngd ra mOt phan quay trd vé Q; qua cdu
chia thé Rs, R, V, dat vio cuc B. do dién 4p tai chan E dugc gilt ¢ dinh
nén dién 4p tai cuc C thay dbi theo di€n 4p tai cuc B nhung ngudc pha, qua
dién trd R; dat vao cuc B Q, khuéch dai dién 4p mOt chiu thay doi dat
vao cuc B cla Q, d€ di€u chinh dién 4p ngd ra, cap dién On dinh cho mach.
Dién 4p ngd ra c6 thé di€u chinh dugc khodng 20% so vGi thi€t k& nho
bi€n trd Vr. Hoat dOng cUa Q, trong mach gidng nhu mOt dién trd bi€n
doi dugc dé€ 6n 4p.

Mach 6n dp nay c6 dong dién cung cdp cho mach tuong doi 16n cé
th€ 1én d€n vai Amp va dién 4p cung cdp 1én d€n hang trim Volt.

c. Mach On dp khéng tuyén tinh:

Mach 6n 4p khong tuyén tinh c6 nhugc di€m khé thi€t k€ nhung cé
nhi€u Uu di€m nhu: c6 dd On dinh cao ngay cd khi nguOn ngoai thay doi,
tOn that cong sudt thap, khong gay hu hdng cho mach dién khi On 4p bj
danh thUng va c6 th€ thi€t k€ dugc cdc mUc di€n 4p,va dong dién theo ¥
muOn. Trong thuc t€ mach On 4p khong tuyén tinh ciing c6 nhi€u dang
mach khac nhau, trong d6 mach dung tranzito va IC 1a thong dung hién nay
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ChU yéu 1a 6n 4p ki€u xung dung dao dOng nghet . Mach di€n di€n hinh
ding tranzito c6 dang mach don gidn nhu hinh 6.8

Ll e[ 1T 3E L

ks =
% et b n¢7 Voingdra
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Hinh 6.8: Mach 6n 4p On 4p ki€u xung diing dao dOng nghet

Trong mach Tranzito Q déng vai tro 12 phan t& dao dOng dOng thdi 1a
phan t 6n 4p, T 12 bi€n 4p dao dOng nghet dbOng thoi 1a bi€n dp tao ngudn
th( cdp cung cdp di€n cho mach dién hodc thié€t bi. C,, R, gill vai tro 1a
mach hoi ti€p xung d€ duy tri dao dOng. R, 1am nhiém vu phan cuc ban
dau cho mach hoat d0ng. Ds, R4, C4, Cs 1am nhi€m vuU chOng qué 4p bdo vé
tranzito. C4c linh kién D;, R,, C;, C,.Tao ngu6n cung cho mach On ap.D,
]am nhi€m vu tao dién 4p chudn cho mach On 4p goi 1a tham chiéu.

Hoat ddng clia mach ciing tuong tU nhu mach Gn 4p c6 di€u chinh
gOm c6 hai giai doan.

Giai doan tao nguén. Pugc thuc hién nhu sau: Dién dp mOt chiu tlr
nguOn ngoai dugc ti€p t€ dén cuc C cla Q qua cudn sO cap clla bi€n 4p T,
mOt phan dugc dua dén cuc B cUa tranzito qua dién trd phan cuc R; 1am
cho tranzito chuyén trang théi tir khong dan dién sang trang thdi dan dién
sinh ra dong dién chay trén cudn sO cap cla bi€n 4p T, dong dién bi€n
thién nay cdm Ung 1én cdc cudn th( cap hinh thanh xung hoi ti€p vé cuc B
cUa Tranzito Q d€ duy tri dao dOng goi 1a dao dOng nghet. Xung dao dOng
nghet 18y trén cudn th( cdp khic dugc ndn bsi diot D, va 1oc béi tu C;
hinh thanh ngudén mOt chi€u th( cap cung cap di€n dp cho mach dién lic
nay dién 4p ngd ra chua dugc On dinh.

Giai doan 6n dp. Dugc thuc hién bdi mot nhanh th( cdp khéc ndn
loc xung d€ hinh thanh dién 4p mOt chiu c6 gid tri Am nhG D,, C; dat vao
cuc B cla tranzito Q qua Diot zener D, di€u chinh dién dp phan cuc cUa
tranzito Q d€ On dinh dién dp ngd ra. Gilt dién 4p ngd ra dugc On dinh.

P& hi€u rd nguyén tac On dinh dién 4p cUa mach, gid thuyét dién 4p
ngd ra ting dOng thdi ciing 1am cho dién 4p 4Am duoc hinh thanh tU D, va C;

-
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ciing ting 1am cho di€én 4p tai andt cla zener D, ting kéo theo dién 4p tai
catdt gidm 1am gidm dong phan cuc cho Q On dp dan dién y€u dién 4p ngd
ra gidm b 1ai sU ting ban dau gilt 3 mUc On dinh. Hoat dOng clla mach
sdy ra ngUgc 1ai khi di€én 4p ngd ra gidm ciing 1am cho dién 4p 4m tai Anod
cla D, gidm Iam cho dién 4p tai catdt ting nén ting phan cuUc B cho tranzito
Q do d6 Q dan manh 1am ting dién 4p ngd ra bu 1ai sy gidm ban dau dién
4p ra On dinh.

Mach di€én Hinh 6.8 chi dugc dung cung cdp ngubn cho cic mach
dién c6 dong tiéu thu nho va su bién dOng di€n 4p ngd vao thap. Trong céc
mach can cé dong tiéu thu 18n, tdm do sai rOng thi cdu tric mach dién
phUc tap hon, dung nhi€u linh kién hon, k€ c3 tranzito, c4c thanh phan cla
hé thOng Gn dp duQc hoan chinh day dU s cé: On 4p, do sai, tham chiéu,
18y mau va bdo vé néu hé thOng ngudn can do an toan cao.

d. Mach ©n ap dung IC &n ap

M
. |
01 D2 Q1
v 4 A e [ B
S L (\J)
) D3 "\ D4 RS \J/
C1 S| | S T 1 -:'_'_-5
1000F —— : r R ~

. 0\ Dz J
5.6V
Tl = /' -

Hinh 6.2: Mach 6n 4p dung IC

Mach 6n dp diung Diode Zener nhu trén c¢6 Uu di€m la don gidn
nhung nhuoc di€m 1a cho dong dién nho (< 20mA). PE c6 th€ tao ra mOt
dién dp cO dinh nhung cho dong dién manh hon nhi€u 1an ngudi ta mac
thém Transistor d€ khuyéch dai vé dong nhu so do dudi day.

o) mach trén dién dp tai diém A c6 th€ thay d6i va con gln xoay
chi€u nhung dién 4p tai di€m B khong thay d6i va tudng ddi phang.

Nguyén 1y Gn 4p : Thong qua di€n tré R1 va Dz gim cO dinh dién 4p
chan B cUa Transistor Q1, gid st khi dién 4p chan

-
-
|
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E deén Q1 gidm => khi d6 dién 4p UBE ting => dong qua dén Q1 ting =>
lam di€n 4p chan E cUa dén ting , v ngugc 1ai ...

Mach On 4p trén don gidn va hi€u qud nén dugc st dung rat rOng
dii va ngu0i ta dd sdn xudt céc loai IC ho LA78..dé thay th€ cho mach On
ap trén, IC LA78.. c6 sO d6 mach nhu phan mach c6 mau xanh cla so do
trén.

N é é,)o&n 7805

T0-220
INPUT — -— QUTPUT
2 t
- GROUND
Mass
IC én dp ho LA7S.. IC én dp LA7B05

Hinh 6.3 IC On dp

Luuy:

HOo IC78.. chi cho dong tiéu thu khodng 1A tr& xudng, khi rdp IC trong
mach thi U in > Uout tU 3 d€n 5V khi d6 IC m&i phat huy tic dung

< Mach &n ap tuyén tinh 78XX- 79XX

Ho 78xx: On dinh dién 4p duong. xx la gid tri dién dp ddu ra chéng han
7805: 5V, 7899:9V...

- Ho 79xx: On dinh dién 4p 4m, xx 12 gid tri dién 4p d&u ra chang han
7905:-5V, 7909:-9V,..

- K&t hop clia 78xx + 79xx s€ tao ra dugc bd ngudn doi xUng
78xx d€ On dinh dién 4p duong dau ra v4i dién dp dau vao ludn ludn 16n
hon dau ra 3V.
78xx gbm 3 chan :



1 : Vin - Ngubn vao

2 : GND - N6i déat

3: Vo - Nguon ra.

Nguyén 1y mach: Mach On 4p dung Diode Zener c6 Uu di€m la don gidn
nhUng nhuoc di€m 12 cho dong dién bé ( < 20mA ). P& c6 thé tao ra mOt
dién 4p On dinh nhung cho dong dién 16n hon ngudi ta mac thém Transistor
d€ khuy€ch dai dong nhu so d0 hinh dudi.

Nguyén 1y mach: Mach On 4p dung Diode Zener c6 Uu di€m la don gidn
nhUng nhuoc di€m 12 cho dong dién bé ( < 20mA ). P& c6 thé tao ra mOt
dién 4p On dinh nhung cho dong dién 16n hon ngudi ta mac thém Transistor
d€ khuy€ch dai dong nhu so d0 hinh dudi.

|
P

|
] " t
4 % |
|
|
|
|

5
-5

OV AC 4

=3 1 == i

1000 F

Hinh 6.4: Mach 6n 4p diing zener
o) mach trén dién 4p tai di€m 3 c6 th€ thay dGi va con gon xoay
chiéu nhung dién 4p tai di€m Rt khong thay d6i va tuong dbi phang.
Thong qua dién trd R2 va D1 gim cd dinh dién 4p chian Rt cUa Transistor
QI, gid s khi dién 4p chan E transistor Q1 gidm => khi d6 dién 4p UBE
tdng => dong qua transistor Q1 ting => lam dién 4p chan E cUa transtor Q1
tdng , va ngUgc lai ...
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Mach On 4p trén don gidn va hi€u qud nén dugc st dung rat rOng rai
va ngU0i ta da sdn xudt cic loai IC ho LA78..d€ thay th€ cho mach On 4p
trén, IC LA78.. sé thay thé€ cho phdn mach dinh ddu bang nét d(t cla so
do trén.

7806
g~15Y — 10 Ohm
- o O AN ——
o 1W &Y (0 mA)
b 4V (200 mA)
2
L L]

Hinh 6.5: Mach 6n 4p diing IC Gn 4p
* Seri 78XX: LA7805, LA7808, LA7809, LA7812 1 dong cho dién 4p ra
tuong Ung vOi dong 1a 1A. Ngoai ra con cdc seri khéc chiu dugc dong
78Lxx Chuyén dGi dién 4p duong tU +5V --> +24V.Dong 0.1A
78Mxx Chuyén d0i dién 4p duong tUf +5V --> +24V.Dong 0.5A
78Sxx Chuyén dbi di€n dp dudng tUr +5V --> +24V. Dong 0.2A

79xx
Ciing nhu ho 78xx, ho 79xx hoat dOng tuong tU nhung dién dp dau

rala am (-).
4 ’/”

P

2 i

Chan cUa 79xx thi khic v&i 78xx, dudc xac dinh nhu hinh bén dudi
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Hinh 6.6: Mach 6n 4p nguOn d6i xUng

2.3 Lap mach &n ap tham s6
Muc tiéu

Reén luy€n kY niing thi cong mach

Giai thich s@ d6 nguyén Iy mach

Gidi thich nguyén 1y bao vé& qua dong, bdo vé qua 4p
Dung cu thuc hanh

Ban thuc hanh

Mach in da lam trudc

MO han,chi han, kim cat

VOM, dao dOng ky

Linh kién dién tCr
Chuan bi 1y thuyét

Nguyén 1y hoat dOng clla mach 6n 4p c6 dong tdi 16n

Cong dung BJT ghép darlington

% On 4p la gi, cong thlc tinh % On 4p

|.J-| wauT | 2y
e |

vour [H—y-
i

+

Vo (+)

—

Vo ()

anh huéng cUa khoi tao dp chudn, trong mach On 4p tuyén tinh
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v& mach in bang cdc phdn mém dién t(r
thi céng mach in da dugc vé& bang phdn mém

NOi dung thuc hanh
Bai 1: Lap mach 6n dp tuyén tinh

N VvV OUT
=
3 NS
CD368
P D613 OUT PUT
6800uF/63V D468 —
10K
Hinh 6.7: Mach &n 4p tuy€n tinh
Chinh bié€n trd sao cho Vout= 12V
Do gia tri cac dai luong sau
Vi Vout Ve Vi 13 Vaicn

- Gan tdi sao cho I =1A ( c6 thé ding dén tron 12V/10W) hodc ding
dién tr& 12Q - can 1uu y cong sudt cla di€n trd

- Do

cac gia tri cac dai luong sau

Vi

Vout

VAC IN

VB T3

VCE T1

TU Vout do dugc & trén, tinh

I

Phan tram Gn dptheo tai = (Vou cs tA1 )/(Vour khong tA1 )
x 100%

PQ3

Cho mach hoat dOng 10 phiit, do nhiét d0 mi€ng tdn nhi€t ( hodc sO tay
1én mi€ng tdn nhiét cla transistior cong sudt quan sat d0 néng cla
transistor cong sudt

Bai thuc hanh nang cao
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Bai 2: Mach Gn dp tuy€n tinh c6 diode zener

3 V OUT
= [
% NS
| D368
L~ D613 OUT PUT
6800uF/63V R2 468 =
15V A
10K
Hinh 6.8: Mach 6n dp dung diode zener

- Tinh gi4 tri cUa R2 sao cho dong qua zener 12 10mA

- Chinh bién trd sao cho V,, = 12V

- Do gid tri c4c dai lugng sau

Vi Vout Veen Vi3 Vicw

- Gan tdisao cho I; =1A (c6 thé dung den tron 12V/10W) hodc dung

dién trG 12Q - can luu y cong sudt cla dién trd
- Po cac gia tri cac dai luong sau

VB T3

VCE T1

Vi Vout

VAC IN

TU Vout do dugc @ trén, tinh

Iy Pgs
x 100%

Phan tram Gn dptheo tdi = (Vou e tA1 )/(Vout khong 1AL )
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Cho mach hoat dOng 10 phiit, do nhiét d0 mi€ng tdn nhi€t ( hodc sO tay
1én mi€ng tan nhiét cUa transistior cong sudt quan sat d0 néng cla

transistor cong sudt)
Phan 2: thi cong mach
a. Yéu cau

Gidi thich sy hoat ddng cla mach trudc khi thi cong
Thi€t k€ va Ui mach in & nha

b. Trinh tu 1ap rap céclinh kién nhu sau

Budc 1: lép mach chinh 1uu tu 1oc, do va kiém tra dién ap trén tu 10c
nguOn

Budc 2: 1ap céc zener On dp, di€n dp trén céc zener dat yéu cau khong?,
né€u khong , ki€m tra lai cic gid tri di€én tr& han dong cho zener

Budc 3: 1ap bién trG di€u chinh dién 4p va do ki€m tra dién 4p trén
chan sO 2 cUa bién tr®, n€u dién 4p nay thay doi tir OV — 15V khi ta
chinh bié€n trd Ia t6t

Budc 4: 1ap op- amp khuéch dai dém, do dién 4p ngd ra clia IC

nay( chan sO 6), n€u dién 4p nay thay dGi tUr OV -15V khi chiing ta chinh
bién trd 1a tOt

Budc 5: ngdn mach B-E cla transistor cong sudt ( khi chura gan tai thi
chua can thiét lép tranisitor cong sudt), lép céc linh kién con 1ai, ngoai
tr cdc linh ki€én bdo vé. chinh bié€n tré, n€u nhu Vout thay d6i tir OV —
30V 1a mach da hoat dOng.

Budc 6: théo roi diém n6i B-E & trén, 1ap transistor cong sudt va céc
linh kién con 1ai.

Budc 7: kiém tra hoat dOng cUa mach bang cich gan tdi sao cho I =
1A, tinh phan tram Gn 4p theo tai

Budc 8: Ngan mach ngd ra d€ ki€m tra hoat ddng clla mach bao vé.
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Al
Ask
ADE

e

=131

Hinh 6.9: Mach 6n 4p c6 bao vé ngén mach
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Yéu cau danh gia
- Nguyén ly hoat dOng cUa tUng mach
- Két qud do
- K&t qud vé mach in bang phdn mém dién tGr
3. Mach &n ap c6 hoi tiép
Muc tiéu
+ Hiéu dugc cdu tric cO ban dang mach c6 hoi ti€p
+ Lap dugc mach On 4p c6 hoi ti€p
3.1 Cdc thanh ph@n co'b@n cla mach On dp

Bigu khign

Uy

Ur

Y

Tao dién ap

! Sosanh
chuén

F

N

Lay mau

Mach 6n 4p ki€u bu
Mach 6n 4p n0i ti€p dung khuéch dai thudt toan
Mach han ché dong dién .

3.2 Mach 6n ap ki€u bu

T1

R4 R1

T2

Dz
Uv ¥ 28 ur
1 Rt
R3 u2

e

Hai dién trd R1 va R2 déng vai trd nhu mOt mach 18y mau, diode zener
Dz cung cap dién 4p tham chi€u va transistor T2 di€u khi€n dong bazo cUa
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transistor T1 d€ thay d6i dong qua transistor T1 duy tri dudc dién 4p dau
ra.

Néu dién 4p dau ra ting qua phan 4p R1 va R2, dién 4p U2 ting lam
dién 4p Ube cUa T2 ting ( dién 4p Uz khong d6i), 1am dong qua T2 ting dan
dén dong Ib clia T1 gidm lam cho dong qua tdi gidm. di€n 4p dau ra gidm,
vi vay duy tri dugc di€n 4p ddu ra cla mach. TruOng hgp dau ra gidm,
gidi thich tuong tu
Pién 4p U2 bang tOng cla dién dp Ube clia T2 va Uz va dugc tinh

Uy, = Uppr + U, = R, U
2 BEZ?2 z_R1+R2'T

Do d6 di€n 4p dau ra U, dugc xdc dinh

U R1+ R2
r= T(Uz + Usgz)

Vi du: Cho mach di€én nhu hinh vé trén

Trong d6 R1 = 20k.ohm, Uz = 8.3V, R2 = 30K.ohm. Tinh dién 4p Gn 4p ngd ra.
3.3 Mach 6n ap ki€u xung

Mach nay cung cdp dién 4p On 4p ngd ra 400VDC. Pham vi dién 4p
AC cho phép thay d0i trong khodng 85VAC — 246VAC. ChUc ning cUa
mach nhu sau:

CuOn day loc nhiéu dién tir L;,C; va L,. Cau diode chinh luu t&r AC

sang DC.
Céc phan t cO bdn L, Q, Dy, Csla thanh phan chinh trong mach boost
converter. Tu C, ding d€ 10c d0 gon tan sO switching cUa dién dp AC. Céc
phén t&r Ly, Dy, Cs, D3, R, va C, phu trQ cho diode D; tao dong dién phuc
hoi.

Mach di€u khién vong 18p c6 On 4p gdm Ro, Ry, Rg, Co, Cs, C; va IC2
phat hién di€n 4p sai 1€ch tU dién 4p phdn hoi dua vé. Ngo ra cla IC2
dugc dua vé mach nhan ( mach tich dao ham ) chinh 1uu dién 4p ngd vao,
do d6 tao ra tin hi€u dong di€én mau tai ngd ra cla khdi mach nhan.

Vong 13dp On 4p dong dién dugc thuc hién bdi R,, Rs, Ry, Cg, Cs, C; va
IC1 tao ra tin hi€u sai 1éch dong dién tai ngd vao duong cla IC1dua vao
b0 PWM, mach PWM so sanh v&i tin hiéu ring cua d€ tao ra tin hi€u chi
kY 1am viéc ding d€ diéu khién Q.
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L1 L2 L3 L4 b
AM‘V‘IV'M FTY JETYTY -
AC input VWY £
inpu £ —— 1 o B3 == 4 Tai
,]—\ T~ CZ2 7:
Rz Do v Ca

> R4
Se. ERe

- A ——|

RE < RS [Hr

Mach khudeh dai sai léch

dang dién
£ ee Ra §
1Y
AN
R7 ca Ra
b ach . AVATAY
4 ICZ
nhaxn + o
Mach khugch dai sai léch dign R0 §
ap
b
MG hinh héa dOn gian cua mach
. O
i
. >

() 7 a o Sk

M ach s0 sanh

Hinh 2.5 : M6 hinh héa don gian cUa mach Boost PFC
3.4. Lap mach On ap c6 hoi ti€p
Mach 6n ap dung linh kién roi

Lan I: ,
- Sinh vién méac mach nht hinh v& (R1=1KQ, RL =1KQ, O1: H1061):
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il l r’
L Vout
e ————

I 1
=
pt
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Pi€u chinh ngubn Vi va ghi gi4 tri vao bang sau:

Bang 6.1
Vi(V) 01 2 3 4 5 6 7 8 9 10 11 12

V4,7V

Vz=5.6V

Vz=9.1V

v Nhan xét:
1/. Dua vao bang gid tri hiy cho bi€t mach 6n 4p trong pham vi nao? Tai
sao?
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v Lan 2:
-Sinh  vién méc mach nhe hinh vé (R1=4.7K0. 2=1K0Q, R3=4700
VR =10KQ.01: H1061. 02:C1815):

a1
NI v
T - &
Vi 2 R3
I_/\’,/\/"—I = 4
R4 '| '
Qz VB2
P Wy vE

R2 /f/

- Cho Vi =12V, chinh bién tr@ VR sao cho VCE2(VCE cUa Q2) thay d0i
theo bang va ghi c4c gi4 tri con 1ai vao bang sau: (Vi moi gid tri clia VZ
thi khodng thay d6i clla VCE2 sé khac nhau).

Bang 6.2

Vep2(WV) 2 3 4

A
[}
J
7]
O
(=
=]
=
=

V=47V | Vg,

Vz=5.6V | Vaa

Vz=9.1V | Vg

- Gi(r cO dinh VR G vi trf A, di€u chinh ngudn VI, do va ghi gid tri VB1, VO
vao bang sau:
Bang 6.3

Wi(WV) 0 1 2 3 4 5 6 7 8 9 10 11 12

Vai

V=47V
v,

R'rB 1
V=5.6V

Vo

V=91V

Vo
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vNhan xét:
1/. Dua vao bdng gi4 tri hiy cho bié€t khi di€u chinh VR thi dnh hudng nhu
thé€ nao t&i VO?Tai sao?

2/. Khi VR thay dGi thi dién 4p VOmin bang bao nhiéu?VOmin phu thudc
vao nhing linh kién nao?Tai sao?

3/. Khi VR thay dGi thi dién 4p VB2max bang bao nhiéu? VB2 max phu
thuc vao nhing linh kién ndo?Tai sao?



CAU HOI VA BAI TAP KIEM TRA KET THUC MO PUN

A. Cau h@i trac nghiém khach quan

Bai 1: Hay dién vao chO tréng néi dung thich hop v6i ciu goi y dudi

day:

1: Hiy dién vao chO tréng nhiing nbi dung thich hap:

a) Mach dao dOng da hai khong 6n1a ........ccoevevveueeenne.
b) Trong mach dao dOng da hai khong Gn dung hai tranzito c¢é ciing
thong sO va cling loai, c4c linh ki€n quyét dinh tan sO dao dOng

|

¢) Trong mach dao dOng da hai khong Gn, nguyén nhan tao cho mach
dao dOng duQc 1a do.......ccvevevereeneee.

d) Ngoai céc linh kién R va C dugc dua vao mach dao dOng da hai
khéong On ding tranzito hodc, ngudi ta con c6 thé
dung........cccueeeee. dé€ tao tan sO dao dOng On dinh va chinh xdc.

e) Mach xén con duQc gOi la mach............cceeeueeeee..

f) MuUc xén dung tranzito dUQc xdc 1ap dua trén ..........ccocvevvevnenee.

) On 4p 1a mach thiét 18p ngudn cung cép dién ................ cho cédc
mach dién trong thi€t bi theo yéu cau thi€t k€ cla mach dién,
T e,

Tra 10i nhanh cdc cdu hOi dudi day:
2: MuOn thay dGi tan s6 clla mach dao dOng da hai ching ta nén thuc hién
bang cdch nao ?
3: Mu0n thay d6i thoi gian ngat m&, thudng goi 13 d0 rOng xung, can thuc
hién bang cich nao?
4: MuOn cho mot tranzito ludén dan truGc khi cdp ngudn, can thuc hién
bang cdch nao?
5: V&i nguOn cung cdp 12V tan sO 1kHz dong di€n tadi Ic = 10mA dung
tranzito C1815 ( =100) hay chon c4c linh ki€én RC cho mach.
6: Hay cho bi€t nguyén nhan vi sao mOt mach dao dOng khong thé€ tao dao
dOng dudc, khi dién 4p phan cUc trén hai tranzito hoan toan giOng nhau.
Hay lam bai tp dudi ddy theo cdc s6 li€u di cho:
7: Cho mOt mach dién c¢6 Re = 4,7K, Rb = 47K, C=0,01 F. Dung tranzito
C1815 ( =100) v&i ngudn cung cap 12V. Hay cho biét:

a) PO rOng xung cla mach

b) Tan sO clla mach

¢) TOng trd clia mach
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Bai 2: Hay Iua chon phuong 4n ma hoc vién cho 1a diing nhat trong céc
cau g0i y dudi day va td den vao 6 vudng thich hop:

TT NOi dung ciu hoi a|b|c|d

1 |So dd mach dao déng da hai don 6n ding
tranzito khac mach dao dong da hai khong 6n O0|0|0
dung tranzito @ yéu to sau:
a. Céc linh kién trong mach mac khong doi
xUng
b. Tri sO c4c linh kién trong mach khong doi
xUng
c. Cé4ch cung cdp ngubn
Tat ca cic yéu tO trén

2 | Xét vé mat nguyén li cé th€ xic dinh duoc
trang thai dan hay khong d&n cla tranzitobang | O | O | O | O
cach:

a. Nhin cach phan cuc cla mach

b. Do dién 4p phan cuc

c. Xac dinh ngd vao va ra cla mach
d. T@at ca cic y€u to trén.

3 | Thoi gian phan cach la:

a. ThOi gian gi(ra hai xung lién tUc tai ngo ra Ooyojopo
cla mach
b. Thoi gian gilta hai xung kich thich vao
mach
c. Thoi gian xudt hién xung
d. ThOi gian tOn tai xung kich thich.
4 | DO rong xung la:
O(0|0g|0O

a. ThOi gian xudt hién xung & ngd ra
b. Thdi gian xung kich thich

c. Thoi gian hoi phuc trang thai xung
d. Thoi gian gira hai xung xudt hién & ngd ra

5 | Thoi gian hoi phuc la:
a. ThaOi gian tU khi xudt hi€én xung dén khi Ooyojopo
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tr@ vé trang thdi ban dau
b. Thoi gian tOn tai xung
c. ThOi gian mach & trang thai 6n dinh

d. Thoi gian tU trang thdi xung trd v€ trang
thai ban dau

6 | Mach da hai don 6n dung mOt nguén cé uu
di€m o000
Dé trong thi€t k€ mach

C6 cong suat tieu thu thap

e o e

C6 nguOn cung cap thap
Tat ca déu ding

i

7 | Mach da hai don én c6 tu gia téc c6 Uu di€m:

a. C6dod rOng xung nhd oyojojo
b. C6 bién d0 16n

c. C6 thoi gian chuyén trang thdi nhanh

d. C6 th0i gian hdi phuc ngdn

BAI 3:

Hiy Iua chon phuong 4n ding d€ trd 10i cdc cau hdi dudi diy bang
céach t6 den vao 6 vudng thich hQp:

tt NOi dung ciu hoi

o
o
o
o

1 | Thé nao la chat ban dan? olo(o|o
a. La chat c6 kha niing dan dién.
b. Li chat c6 khd ning dan dién yéu
c. Lachatkhong c6 ka ning dan dién
d. Lachat nam gilta chdt dan va cich
dién.

2 | Céac yéu td nao anh huéng dén kha ningdan | |0 | O | O
dién cua chat ban dan?
a. Nhiét d0 moi truOng.
b. DO tinh khiét cla chat ban dan
c. Céc nguln niing luong khic.
d. Tatcd cic yéu td trén.

3 | Dong dién trong ban dan P la gi? Olololo
a. La dong cdc dién tU tU do.
b. La dong cdc 10 trOng.

c. La dong cic ion am.
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d. Latatca cic y€u t0 trén.

Dong dién trong chat ban dan N la gi?
a. Dong cdc dién tU tU do.
b. Dong cic 10 trOng.
c. DoOng cac ion am.
d. Tatcd cic yéu t0 trén.

Linh ki€n ban dan c6 uu di€m gi?
a. Nho gon.
b. Gidm cong sudt tiéu hao
c. Gidm nhiéu ngudn
d. Céc yéu t0 trén.

Linh kién ban dan c6 nhuoc diém gi?
a. Dién ap ngugc nho.
b. C6 dong ri ngugc.
c. Céc thong sO kY thudt thay dGi theo nhiét

do.
d. Céc yéu tO trén.

Piot tiép mat cé dac diém gi?
a. Dong dién chiu tdi 16n.

b. Dién 4p danh thlng 16n.

c. Dién dung ti€p gidp 16n.

d. Tatcd cic y€u tO trén.

Cac ki hi€u sau ky hiéu nao cla diot ti€p mat?

a. W
b, W

X

C. —D|_
a

piot ti€p mat diung d€ lam gi?
a. Téch song.
b. Nan dién.
c. Ghim 4p.
d. Phat sang

10

Dong dién chay qua didt cé chi€u nhu thé nao?
a. Chiéu tuy thich.
b. Chiéu tU Anode dén Catode.
c. Chiéu tUr Catode dén Anode.
d. Tatca déu sai.
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11

Mach nan dién diung diét c6 may loai dang
mach?

a. Nan dién mOt ban kY.

b. Nan dién hai ban ky.

c. Nan dién ting 4p.

d. Tat ca céc loai trén.

12

Pidt tach song cé6 dac diém gi?
a. Dong di€n chiu tai rat nho.
b. Cong sudt chiu tdi nho.
c. Dién dung ki sinh nho.
d. Tatcd cic yéu tO trén.

13

Piodt tiach séng c6 cong dung gi?
a. Nan dién.
b. Ghim ap.
c. Téch séng tin hi€u nho.
d. Phat sang.

14

Piodt Zener c6 dac di€m cau tao gi?
a. Gibng diOt ti€p mat.
b. Gibng di6t tich séng.
c. C6ty 1€ tap chat cao.
d. C6 dién tich ti€p xic 16n.

15

Pidt zener c6 tinh chat gi khi dugc phian cuc
thuan?

e

Dan dién nhu diot thong thuong.
b. Khong dan dién.

c. C6 th€ dan hodc khong dan.

d. Tatcd déu sai.

16

Pidt zéne c6 tinh chat gi khi bi phan cuc
nguoc?
a. Khong dan dién.
b. Khong cho dién dp ting hon di€n dp zéne
c. Dan dién.
d. C6 th€é dan hodc khong dan.

17

Pidt quang co tinh chat gi?
a. Dién tréngugc vo cung 16n khi bi che

tOl.
b. Dién trd ngugc gidm khi bj chi€u sang.
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c. Dién tr@ ngugc ludn 16n & moi truOng
hQp.
d. Cdavab.

18

Piot phat quang cé tinh chat gi?
a. GiOng nhu dibt nan dién
b. Phét sdng khi dugc phan cuc thuan.
c. Phat sang khi duQc phan cuc nguQc.
d. GiOng nhu diGt quang.

19

Pidt bi€n dung c6 tinh chat gi?
a. Dién dung gidm khi dugc phan cuc
thuan.
b. Dién dung ting khi dugc phin cuc
nguagc.
c. Dién dung ting khi dugc phan cuUc thuan.
d. GOmavab.

20

Tranzito c6 gi khac v6i didt?
a. C6 hai ti€p gidp PN.
b. Cé ba chan (cuc)
c. C6 tinh khuéch dai.
d. Tatcd cic y€u tO trén.

21

Fet c6 dac di€m gi khac tranzito?
a. TOng tr@ vao rat 16n.
b. Pa luong di€u khién 1a dién 4p.
c. Hoat dOng khong dua trén mOi ndi PN
d. Tatca cic y€u tO trén.

22

Piac khic didt & di€m nao?
a. Nguyén tac cdu tao.
b. Nguyén Iy lam viéc.
c. Pham vi Ung dung.
d. Tatcd cic yéu t0 trén

23

SCR khéc tranzito & di€m nio?
a. Nguyén tac cau tao.
b. Nguyén ly lam viéc.
c. Pham vi Ung dung.
d. Tatcd cic yéu to trén.

24

SCR c6 tinh chat co ban gi?
a. Binh thuOng khong dan
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b. Khi dan thi dan bdo hoa.
c. Dan ludn khi ngat ngudn kich thich.
d. Tatca cic y€u tO trén.

25 | Mu®n ngat SCR nguoi ta thuc hién bang cich | | | O | =
nao?
a. Dat dién 4p nguac.
b. Ngat dong di qua SCR.
c. NOitat AK clla SCR
d. MOt trong cdc cdch trén.

26 | Trong ky thuét SCR thudng duoc dingdé€lam |0 (O[O | O
gi?

Lam cong tac déng ngat.

Diéu khién dong dién mdt chiéu.
Nan dién c6 diéu khién.

Tat cd cic yéu tO trén.

SR

tao SCR c6 may 16p tiép giap PN? Olololo
MOt 18p tiép gidp.
Hai 18p ti€p gidp.
Ba 16p ti€p gidp.
Bon 18p tiép gidp.

>
»,
=

27 | Vec

a0 o

28 | Vé cau tao Tridc c6 may 16p tiép giap PN? OO0 lol o
a. MOt 18p ti€p gidp.
b. Hai 18p ti€p gidp.
c. BalGp ti€p gidp.

d. BOn 16p ti€p gidp.

29 | Nguyén Iy hoat déng clia Tridc cé dac di€mgi? (O | | O | O
a. GiOng hai di0t mac ngugc dau.

b. Gifng hai tranzito mac ngudc dau.
c. GiOng hai SCR mac ngudc dau.

d. Tatcd déu sai.

30 | Trong ky thudt Triac cé cong dung gi? Ololo|lo
Kho4 d6ng md hai chiéu.

Diéu khién dong dién xoay chiéu.
Tat cd déu diing .

Tat cd d€ sai.

oo oe

Hay dién vao chO tréng cdc cum ttr thich hop véi ndi dung néu dudi
day:
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31. Chat ban dan 1a chét ¢é ddc tinh ddn dién trung gian. gilta chat dan
di€n va chat cich dién.

32. Chat ban dan c6 dién trd ring khi nhiét dO ting, dudc goi 1a nhiét trd
duong va ngudc lai. Chat ban dan c6 dién trG _gidm khi nhiét dd gidm
dudgc goi la _am

33. C6 chat ban dan khi cuOng d0 4nh sing ting 1én thi dién trd cUa chat
bén dan ciing ting theo, dgc g0i 14 quang tré _duong

34. Chat tap trong chat ban dan c6 tac dung tao dién i hodc 16_trbng cho
chdt bén dan.

35. Trong k€t cdu mang tinh th€ dung gecmani (hodc silicon...) c6 hod tri 4,
chat tap la asen (As), photpho (P) hodc dngtimoan (Sb) s& tao nén chat ban
dan loai N con néu trong k€t cdu mang tinh thé dung chat tap 1a indi (In),
bo (B) hodc gali (Ga) sé tao nén chat ban dan loai P

36. Hai chat ban dan P va N ti€p xiic vGi nhau tao nén ti€p gidp P-N, néu
dugc phan cuc thudn (dién 4p duong dugc dat vao phia chat ban dan P),
ldc d6 dong dién t&r duong ngudn qua khOi bdn dan P vUQt qua ving ti€p.
gidp d€ dén khGi bdn dén N chdy qua ti€p gidp P-N.

37. Mach nan dién toan kY diing 2 didt c6 nhugc di€m 1a phai ding bi€n 4p
c6 ba mOi d€ tao nén hai cudn day cé sO vong va dd dai bang nhau dé€ c6
dugc dién dp ngd ra cé tri s6 bang nhau.

38. Mach nan dién toan kY diing 2 didt c6 Uu di€m 1a dung_if linh kién hon

chinh Iuu toan kY.
39. Mach nan dién hinh cdu c6 uu diém 1a s& dung bién 4p_khong dbi.
xL'rng

40. Mach nan dién hinh cdu c6 nhugce di€m 12 phai lua chon cdcDiot ndn.
dién nhu nhau d€ nadn dién toan ky.
Cau hoi vé Diot

Hiy to den vao 6 trOng tuong Ung v&i nOi dung cla cic phan ciu néu
trong bang dudi diy ma hQc vién cho 1a ding hodc sai:

tt NOi dung ding | sai

41 | Dibt tich séng thudng dung loai didt ti€p mat O | d

42 | Pibt nan dién thudng dung loai diot ti€p mat O | O

43 | Biot zéne c6 dién 4p zéne (di€n 4p ngugc) thap O (O

44 | 4nh sang tU bén ngoai tic dOng vao didt quang lam thay d6i | O | O
dién tr& cUa diot

45 | Diot phat quang s€ phét ra 4nh sdng khi khong co dong dién | O | O
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di qua

46 | biot quang va diot phat quang déu c6 khd ning cho dong | O | O
dién di theo mOt chi€u

47 | Mbi thanh cUa LED 7 thanh c¢6 mOt hodc hai diét d€ hién| O | O
thi ky tu

48 | Khi st dung LED 7 thanh can bié€t LED d6 thuGc loai LED | O | O
andt chung hodc LED cathét chung.

49 | Piot quang c6 dién dung thay d6i khi dién 4p phan cuc| O | O
thay dGi

50 | bién ap dat vao d€ LED phat quang thudng 1a 1,4 -2,8V O | O

Cau hdi vé tranzito:
Hay t6 den vao 6 tréng tuong Ung vOi ndi dung cUa cdc phdn cdu néu
trong bang dudi day ma hOc vién cho la diing hodc sai:

TT Tranzito dang | sai

51 | Tranzito IuGng cuc c6 hai 16p ti€p gidp PN O |0

52 | Dong di€n chinh chay qua Tranzito di t' cuc c déncuc E| O | O
g0i la dong Ic

53 | Tranzito lugng cuc dan dién khi Diode BE dan dién va| O | O
Ve> Ve

54 | Tranzito luGng cuc muOn Iam viéc nhat thi€t phdicédong | O | O
phan cuc B

55 | Tranzito hi€u Ung truOng mudn lam viéc chican diéndp| O | O
phan cuc

56 | Tranzito c6 tGng tr& ngd vao va ra nhd hon FEET O | O

57 | Tranzito va FEET déu dugc dung d€ khuéch dai hodac| O | O
chuy€n mach

58 | Tranzito va FEET déu bi danh thUng khi bi qua dong hay | O | O

qud ap

59 | JFEET kénh p dan dién manh khi dién 4p phancucduong | O | O

60 | JFEET kénh n dan dién manh khi dién dp phan cucduong | O | O
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