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Cau 1-Bai 1:

a) Phan thuc hanh: Khao sat mach han ché phan duong/phan 4m cua tin hiéu trong so d6

hinh Al-4.
® > 0 )
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- Cach thtrc hoat dong

- Diode hoat dong ¢ 2 ché o phan cuc nguoc va phan cuc thuin, & moi ché d6 thi
diode c6 vai tro khac nhau trong hé théng mach

+ Diode phan cyc thuan (Diode dong vai trd nhu day dan cho dong dién chay qua)

+ Diode phan cuc ngugc (Luc nay diode c6 dién tré cuc 16n va dong vai tro nhu mot
ngan mach

- Mach han ché ciing c6 thé duoc goi nhu mach xén (Clipper) st dung dé xén b6t mot phan
dién ap dé ngan gia tri cua nd 16n hon (hodc nhé hon) mot gia tri xac dinh.

- C6 2 hinh thirc xay dung mach xén (Song song va nbi tiép) Trong d6, mach xén song song
duoc xay dung thong qua viéc mac diode song song véi tai, con mach xén ndi tiép duoc
xay dung thong qua viéc mac diode ndt tiép véi tai.

- Trong hé théng mach han bién ta c6 thé thdy duoc

- Dang séng dau vao va dang song dau ra c6 nhiéu sy khac biét, diéu nay dat duoc thong
qua

+ Pbi voi mach han ché duong.
e Trong chu ky duong ctia tin hiéu dau vao, diode phan cuc thuan, luc nay
diode déng vai trd nhu day dan cho dong dién di qua tai tir d6 xén bot phan
duong cua hé thong mach. Trong mach nay, dong DC déng vai tro dé c6 thé



thuc hién diéu chinh dong théng qua tai va diéu chinh mirc d6 xén ctia mach
(Tim thém vé cong thirc

e Trong nura chu ky am thi diode dong vai trdo nhu mdt hd mach, dong dién di
qua diode dugc bao toan

+ D4i voi mach han ché am thi nguoc lai

e Trong ntra chu ky 4m cua tin hiéu thi diode s& phan cyc thuin diéu nay lam
diode dong vai tro nhu mot ngén mach, Dong dién tir DC qua tai s€ xén bot
phan 4m tai dau ra

e Trong nira chu ki duong thi diode phan cuc nguoc, phin dwong cua tin hiéu
khong bi cat xén.

File Edit Draw Scopes Options Circuits

t=3204ms
time step =5 s

t=42975ms
time slep =5 us

c) Cau hoi tuy chon cua can bo hoi thi.

Cau 2-Bai 1:
a) Phan thuc hanh: Khao sat mach dich muc duong/am dung Diode trong so dd hinh
Al-4.
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b) Giai thich hoat dong ctia mach dich mirc duong/am.
- Mach dich mirc ciing c6 thé goi véi cai tén mach kep dién 4p (Clamper)



- Trong hau hét cac mach Clamper s& c6 3 thanh phan chinh (1 tu dién, mot dién tré va mot

diode.

- Trong qua trinh thuc hanh ta c6 thé thiy duogc rang hinh dang ctia séng dau ra va dau vao
1a nhu nhau, diém khac biét duy nhét chinh 1a viéc song tin hiéu dugc dich chuyén lén,
xudng so voi nén dat.

- (6 2 loai mach dich murc d6 1a mach dich mirc duong va mach dich mirc am

+

Trong mach dich mrc am

Trong ntra chu ki duong thi diode s€ phan cuc thuan déng thoi tu dién s€ duoc sac
dén mot muc dién ap duong (Vm) nhit dinh twong duong trén hé thong tu

Tiép theo trong nira chu ky 4m thi diode phan cuc nguoc, lac nay diode khong con
anh huong dén dau ra ciia mach, ty dién phong dién tao thé dau ra twong duong
(Vm+Vi) = 2Vi

Trong nira chu ki duong tiép theo, tu tiép tuc phong dién va lic nay gia tri cta tu
s& bi suy hao bang diing gia tri cia dong duong, dua vout ltic ndy con 0, tu dugc sac
Ntra chu ky am tiép theo thi tu duoc sac d6i chiéu, diode phan cuc nguoc khong
tac dung 1én dong dau ra va tu, twong duong (Vm+Vi) = 2Vi

Mach dich mirc duong c6 cach thic hoat dong tuong tu. Tuy nhién nguoc lai

c) Cau hoi tuy chon cua can bd hoi thi.

Céu 3-Bai 1:
a) Phéan thyc hanh: Khao mach chinh Iuu ca chu ky sir dung 2 Diode trong so do A1-2.

@ opie @

N om B K
3 e L] L]
it ] e
' Q'.. 7Y 2 9 R .
@ oe
8, & @
. pi L ‘ ? _0_
g a
& Y

b) V& va giai thich dang tin hi¢u qua mach chinh luu véi tai 1a dién tr¢; dién dung;

dién tré va dién dung.
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Hinh 7 — 3. Chinh few hat niva chu ki
a | Seraer mach dién [ b) Gian do dang sdng

+ Nguyeén li:
e Trong khoang 0 — = ( nira chu ky duong) : D1 phan cuc thuédn, P2 phan cuc
nguoc. Uz, tao dong dién qua Rt.
e Trong khoang 1 — 2 = (ntra chu ky &m) : D2 phan cuc thuan, D1 phan cuc
nguoc. Uz tao dong dién qua Rt.
Trén Rt c6 dong dién cung chiéu ca hai nira chu ki.
Céc chu ki sau ctr thé tiép dién, Két qua trén Rt dugc biéu dién & hinh trén.
+ Nhan xét
- Uu diém:
e Dién ap mot chiéu ldy ra co do gon séng nho, tan sd gon song
100HZ, dé loc, hiéu qua tdt.
- Nhuoc diém:
e Phai dung 2 diode.
e Bién ap phai lay diém giira, chia thanh 2 nira can xing nhau.
e Dién 4p nguoc dit 1én mdi diode khi phan cuc nguoc chiu gip
do6i dién &p lam viéc (dién ap thudn)

c) Cau hoi tuy chon cua can bd hoi thi.

Céau 4-Bai 1:
a) Phan thuc hanh: Cho so d6 A1-2. Thuc nghiém mach chinh luu toan song bﬁng cau
diode.
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b) V& va giai thich dang tin hi€u qua mach chinh luu voi tai 1a dién tro; dién dung;
dién trd va dién dung. ’ ‘
- Mach chinh luu cau ¢6 nhiém vu thay doi va bién dong 2 chiéu AC trong dién dan dung
thanh dong 1 chiéu DC cho cac thiét bi dién tur nguyén 1y hoat dong ctiia mach chinh luu
cau nhu sau

# r):ﬁ 4 D3 D3
/;\(': D4 D2 B D4 D2
w KT X
\ oon| Load | 4+ g oon| - Load
T T e
Positive half cycle Negative half cycle
INGUYEN LYIHOATIBONG MACHCHINH LUUCAU

Do ciu tric ddc biét ctia hé théng chinh luu cau ma khi dong dién 2 chiéu di vao s& dugc bién
d6i thanh dong mot chiéu.
- Trong nira chu ki duong (Xem hinh trong gidy) D1 D2 phan cuc thuan va trong nira chu
ki am thi D3 D4 phan cuc thuan
- Dua trén ciu trac nay thi dong dién di qua tai ludn cing 1 huéng co nghia la dong dién
mot chiéu. T uy nhién dé c6 thé lam muot dong dién mot chiéu thi mot tu dién duoc st
dung trong thoi gian ddi chiéu cta dong di
- Tiép tuc phong dién dé c6 thé 1am muot song dau ra tai hé thong tai.



File Edit Draw Scopes Options  Circuits
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c) Cau hoi tuy chon cua can bo hoi thi.

Cau 1-Bai 2:
a) Phan thuc hanh: Cho so db hinh A2-1. Xéc dinh hé sé khuéch dai dong B cua
transistor.

b) V& va giai thich duong tai tinh cua tang khuéch dai dung transistor.

[l (mA)

> vep (V)

DPiém phan cuc Q trén dac tuyén ngd ra dugc xac dinh boi ba dai lugng 1B, IC, VCE, hay diém
phan cuc Q cé toa do IB, IC, VCE. DPiém phan cuc Q con goi la diém hoat dong tinh (quiescent
operating point) hay diém 1am viéc ¢ trang thai tinh.

Puong tai tinh 12 quy tich diém phan cuc Q. Khi phin cuc manh hon thi diém Q chay 1én phia
trén. Khi phan cuc yéu hon thi diém Q chay xubng phia dudi.

c) Cau hoi tuy chon cua can bo hoi thi.



Cau 2-Bai 2:

a) Phan thyc hanh: Cho so dd hinh A2-2. Lép rap thanh ting khuéch dai dung transistor
v6i so d6 Emitter chung. Do hé s6 khuéch dai trong hai truong hop: c6 hoi tiép am
qua dién tré' R4 ndi v6i E va khong c6 hoi tiép am.

b) Giai thich nguyén 1y hoat dong ctia so d6 va cac linh kién trong mach.

c) Cau hoi tuy chon cua can bo hoi thi.

b)
So d6 nguyén 1y va so db twong duong xoay chiéu cua bé khuéch dai CE lap trén

mot transistor BJT loai npn vé trén hinh 2.10.

Rg=R,|IR2

—E R,=R.IR¢
R.
R, H - Cs—m R —

- - }_,__l._l R Mi R 4
© T g1 ¥ i i

Common Emitter

Hinh 2.10. Mach khuéch dgi emitter chung CE (a) va so' db twong duong xoay chiéu (b)

tu C1 va C2 duoc thiét ké c6 gia tri dién dung da 16n dé dugc coi 1a doan mach
cho tin hiéu xoay chiéu. Cac tu nay chi cho qua tin hiéu xoay chiéu nhung ngin dong
mot chiéu tir ngudn nudi +VCC vé ngudn tin hiéu vi va tir ngudn nudi ra tré tai RL.
Mach tao thién ap mat chiéu bao gém 4 dién tro R1, R2, RE va RC.

Pién tré R1 va RE c6 tac dung 1a mach phan ap va mach phan hoi 4am vé dong
mot chiéu de nham 6n dinh diém lam viéc tinh Q-point cho transistor. Trd RE ciing gay
nén phan hdi Am cé véi tin hiéu Xo0ay chiéu va [am gidm hé s6 khuéch dai ciia mach. Do
d6 néu mudn tranh anh hudng cua trd nay vé tin hiéu xoay chiéu thi tu CE duoc thiét
ké mic song song véi RE. Dién dung cua tu ciing can du 16n dé cho phép nbi tat vé
xoay chiéu qua tré' RE. Hoat dong ctia ting khuéch dai nay nhu sau: Dién ap xoay chiéu
vi can khuéch dai qua tu C1 ti 16i vao base cua transistor tao nén dong xoay chiéu ib
trén transistor. Do d6 1am dong collector iC bién thién theo, tao nén dong xoay chiéu ic
c6 d6 16n gip Bo =Pr 1an so véi dong 16i vao ib. Dong nay tao nén thé tin hiéu xoay

chiéu ra Vo = Vee trén tai.



Cau 3-Bai 2:
Phﬁn thyc hanh: Cho so d6 hinh A2-3. Lap rap thanh tang khuéch dai Collector chung. Do hé
s0 khuéch dai dong dién V?l dién 4p cua mach. ’ ‘
a) Néu nhiing ddc diém chinh cua tang khuéch dai dung transistor véi cac so do
Emittor chung, Base chung, Collector chung va cac tng dung ctia cac so d6 do.
- Common emitter (Cuc phat chung)
+ Ddi voi kiéu mic nay thi tin hidu dau vao va tin hiéu dau ra duoc ndi dat chung
théng qua chan E
+ Pau vao duoc léy tir chan Base va dau ra duoc nhén tai chan Collector
+ Ddi v6i he thong khuéceh dai E chung
e Do ting thé ¢ mirc trung binh
e D¢ tang dong & muc trung binh
e Do ting cong xuat (power) & muc cao
+ Mach mic E chung c6 dic diém 1a s& c6 muc do ting cong xuat cao do do ting
cong xuat 1a Ap=Ai*Av D¢ ting dong nhan véi do ting thé.
- Common base (Cuc ngudn chung)
+ Trong kiéu méc nay thi tin hiéu dau vio va tin hiéu du ra dugc ndi chung dau dat
gua chan B
+ Trong kiéu mac nay thi tin hiéu dau vao dugc tac dong 1én chan emitter (Chan phat)
con tin hiéu dau ra thi duoc léy tir chan thu
+ Dé thiét bi c6 thé hoat dong dung cach thi chan BE can duoc phan cuc thuan
+ DA v6i hé thong khuéceh dai B chung thi nd ¢6
e Do tang thé & mirc trung binh
e Do ting dong & muc thap
e Tro khang dau vao thip
e Tré khang cta dau ra cao
e Do ting cong sudt & murc trung binh
+ B0 khuéch dai chan B chung 13 bd khuéch dai khong déo.
- Common collector (Cuc thu chung)
+ Trong kiéu mac nay thi tin hiéu dau vao va dau ra duoc ndi chung véi du dat thong
qua chén C vi thé day goi 13 bd collector chung
+ Pau ra duoc cap vao chan B va dau ra dugc 1ay tir chan E ciia hé thong
+ He thong khuéch dai C chung ¢
e Do tang dong & muc trung binh
Do ting thé & muc thap
Tro khang dau vao cao
Tro khang cua dau ra thap

Do ting cong suat & mirc trung binh



+ Diéu nay tdt cho mot bo khuéch dai vi trong bo khuéch dai chung ta mudn tro
khang dau ra thap va tré khang dau vao cao 1y do 1a vi hé s6 khuéch dai duogc tinh
theo dau ra trén dau vao va néu c6 tré khang vao cao, tré khang ra thap thi gia tri
khuéch dai s& gan véi gia tri tinh toan nhat.

b) Cau hoi tuy chon cta can bd hoi thi.
Cau 1-Bai 3:

* Ban mach thue nghiém: A3-1.

R = C COUPLED MULT - STAGE AMPLFER

a) Phan thuc hanh: Cho so dd hinh A3-1. Po hé s khuéch dai cua cac tﬁng khuéch dai va
ca bo khuéch dai. Nhan xét két qua do trong truong hop bd khuéch dai c6 sir dung tang
dém dung transistor T3 va khong sir dung ting dém dung transistor T3.

b) Trinh bay cac cach ndi ting trong tang khuéch dai. Néu vu, nhuoc diém cia timg cach.

- Trong thuc té, mot téng khuéch dai thuong khong thé dam bao duoc hé sb khuéch
dai, vi vay trong thuc té, cac bo khuéch dai thudng gom nhiéu ting mac ndi tiép
v6i nhau

- Trong viéc ghép tang thi tién hiéu cua ting dém (trung gian) s& 1a tin hiéu vao tang
sau d6, con tai cua ting trung gian sé 1a dién tré vao ciia ting sau d6

- C6 7 Cach ghép chinh trong viéc thyc hién ghép tang
+ Ghép truc tiép

e Day la cach ghép don gian va dé thyc hién nhat

e Su dung dé truyén dat cac tin hiéu mot chiéu hay xoay chiéu trong mach vi
phan tich hop
Dién thé base ting sau phu thudc vao dién thé collector tang trudc
Nhuoc diém 13 khi ghép can cha y vé diém lam viéc tinh cho transistor khi
su dung cach ghép nay

+ Ghép dién tré
e Su dung dién tr& mic thém vao dau ra ciia mach khuéch dai phia trudc

10
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Do céc dién tro R1, R2 dugc méc vi thé nén trong mach ghép sinh ta ton hao
va dich dién ap

Céch ghép nay s& tao ra hé théng mach ghép phu thudc tan sb

Nhuge diém: Ghép dién trd it duge ding trong cach mach vi phén tich hop
vi dién tré chiém thé tich 16n

Ghép str dung diode zener

Thay dién tr& R1 bang mot diode zener, cich ghép nay van c6 thé tao ra duoc
su dich dién ap trong khi sut ap lai khong dang ké
Nhuoc diém: Str dung diode zener cé gia thanh cao hon céc cach ghép khac

Ghép RC

Str dung rong rai trong cac mach linh kién roi rac

Dién dung sir dung dé ghép ngan mach tin hiéu xoay chiéu tir dau ra ting
trude toi dau vao ting sau

Nhuoc diém: Khong truyén dugc nhimg tin hiéu c6 tan sb thap dong thoi
cach ghép nay c6 thé gay ra di pha, anh hudng 16n toi ting khuéch dai

Pé Khong dugc ding trong cac mach vi phan tich hop

Ghép bién ap

Céch ly dugc dau ra - dau vao, d& phdi hop tro khang
Nhuoe diém: Co dai tan lam viée hep c6 kich thuée va trong luong 16n kho
c6 thé ghép 1 chiéu va tich hop trén vi mach

Ghep transistor bu

C6 kha nang dich muec tin hi¢u trong mdt dai rong, déng thoi con dem lai hé
s6 khuéch dai 16n

Thuong duoc st dung trong cac bo khuéch dai vi sai

St dich murc dién ap vé phia duong trong bo khuéch dai vi sai s& duoc bu lai
st dung bo khuéch dai vi sai bu

Ghép dién quang

Tuong tu nhu ghép bién 4p tuy nhién lai c6 dic tinh tan s6 t6t hon so véi
ghép bién ap

C6 thé céch dién 1én t6i vai KV

St dung dé co thé truyén tin hiéu sb

Sai s6 phi tuyén tuong dbi 1on vi thé nén do chinh xac cé gi6i han

c) Cau hoi tuy chon cua can bd héi thi.

Cau 2-Bai 3:

11



VDC SOURCES TRANSISTOR OPERATIONAL AMPLFER WITH NPUT DFFERENTIAL AMP. A3 - 2

a) Phan thyc hanh: Cho so dd hinh A3-2. Lip rap dé duoc khuéch dai thuat toan don gian.
Do dién ap offset cia mach. Nhan xét két qua do duoc.

b) Giai thich nguyén 1y hoat dong va tic dung cua ting linh kién trong so d6 khuéch
dai thuat toan trinh bay trong so dd hinh A3-2.

- B0 khuéch dai gdm ting vao 12 mach vi sai T1, T2, T3 cip ngudn dong thién ap (
hodc thién 4p bang dién trd R4). Lbi vao T1 T2 nguoc pha hodc cing pha ( néu
cung pha : ndi IN1 vs IN2 rdi cdp cing 1 ngudn ). Thé 15 ra ludn dong pha vs 16i
vao T1

- Ti1 cép tin hi¢u t61 bo dém T4 vai tai cua T4 1a D1 D2, TS va R8 trong d6 D1 D2
c6 tac dung stra dang song cho céc tin hiéu nhé hon thé hoat dong( 0.7V) cua trans
TevaT?

- Tﬁng ra gém T6 T7 dc diéu khién boi tin hiéu ra ctia bo dém T4.

- Tin hiéu ra dc phan hdi vao T2 bang tré R11(10k.6m) hodc R12(100k.6m), néu
dung R11 thi hé s6 phan hoi 4m 16n( do hé s6 phan hoi 4m = 1/R11C2 2?)

c) Cau hoi tuy chon cua can bd hoi thi.
Céu 3-Bai 3:
a) Phan thuc hanh: Cho so do hinh A3-2. Po dap tng tan sb ctia mach. Nhin xét két qua
do duoc.
b) Thay d6i hé s6 phan hoi am trong hai truong hop st dung chét ndi J4, J5 thi dap ung
tan sb thay d6i nhu thé nao? Giai thich?

c) Cau hoi tuy chon cua can bo hoi thi.

Céau 1-Bai 4:
a) Phan thuc hanh: Cho so dd A4-1, thyc nghiém do dic tuyén truyén dat ID = f(UGS).
b) V& va giai thich dic tuyén ID = f(UGS) khi UDS thay d6i.
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Transfer Characteristics of JFET

Io

Ohmic Region Saturation Region
> Ves =0

a. Ddc tuyén truyén dan Ip(V;s) tng voi Vg = const.

Gilr Vpg = const, thay doi Vs bél]g

. : Ip
cach thay doi nguon Vpc, khao sat su
bién thién cua dong thoat I, theo Vgs. Ta
5, Ipss
co:
vV}
I = ll)SS[l = v('s] (5.1)
PO

- Khi Vgs = 0V, dong dién Ip l6n g 0

, o Vas
nhat va dat gia tr1 bao hoa, ki hiéu: Ipgs.

. . . Hinh 5.8. Pdc tuyén truyén dan cua JFET.
- Khi Vg am thi dong I giam, Vs . ’
cang am thi dong Ip cang giam. Khi Vg = Vpg thi dong I = 0. Vpq lic nay dugce goi la
dién thé thit kénh (nghén kénh).
C6 thé xay dung mbi quan hé giira Id twong tng v6i UGs thong qua
Trong transistor truong fet 13 hé thong diéu khién dya trén thé, va c6 dién ap thit kénh thuong
duoc ki hiéu ¢ dang Vp hoac Vop (V pinch hodc V pinch off)
Do FET hoat dong nho dién ap phan cyc trén cuc cira (Khi phan cuc ngugc tiép xtc ) ving nghéo
s& mo rong ra 1am giam tiét dién kénh dan Id s& giam dan va Vgs sé ting dan cho dén mot murc
nao d6 khi ma Vgs bang v6i Vpo thi lic nay kénh déng hoan toan, Id = 0 va ngugc lai khi VGs
cang tang thi Id cling s& cang ting dén gid tri bio hoa. (Kich thudc 16n nhat cua kénh)
c) Cau hoi tuy chon cua can bd héi thi.
Céu 2-Bai 4:
a) Phan thuc hanh: Cho so dd A4-1, thuc nghiém do dic tuyén 16i ra ID = f(UDS).
b) V& ho dic tuyén ID = f(UDS). Khi UGS thay d6i (ting hodc giam) (ngudn nudi khdng
d61) thi cac gia tri UDS, ID thay d6i nhu thé nao?
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n-channel JFET Output Characteristics

Io

Ohmic Region | Saturation Region
B
Ves =0,

Duéi ddy 1a ham truyén ctia ID phu thudc vao UDS

bac tuyén truyén dat thé hién méi quan h¢ gitra dau vao cling nhu dau ra cua thiét bi di véi mot

gia tri Ugs ¢b dinh (Khi Ugs cang ting thi Id cang gan mirc bdo hoa) Ugs = Up thi Id =0

Ta c6 thé thdy dugc ving lam viéc cta transistor truong FET chia 1am 3 ving chinh
Ving Ohmic: Khi Vds van ting tuy nhién nam trong viing Ohmic thi ta c6 thé thay Id
tang tuyén tinh theo Vds
Tiép theo d6 dén ving Saturation region thi dii Vds van tiép tuc ting tuy nhién Id thi lai
khong ting nita do luc nay thé Vds dd vuot qua Vpo thi lac nay di t6i gidi han kénh va
Id s€ khong tang nira
Ving cut off: Tai ddy Vgs nho hon hodc = Vp viing nghéo mé rong tdi da, kénh déng
hoan toan nén Id = 0

c) Cau hoi tuy chon cua can bo hoi thi.
Cau 3-Bai 4:
a) Phan thuc hanh: khao sat mach khuéch dai MOSFET mic theo kiéu cyc ngudn chung.

*  Ban mach thue nghiém: A4 - 4.

CS MOS—FET AMP. A4 — 4

b) Giai thich hoat dong cta so dd.
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Vrw Ves Ve

Pbi v6i MOSFET thi nguoc lai voi JFET khi Vgs = 0 thi phan tir khong dan (Id=0) sau d6 khi
taing VGS (O JET la giam) thi ta s& thdy viing ngheo s& bi thu hep di khi Vgs vuot qua mot mic
thé ngudng Vth ndo d6 thi ta s& c6 dong dién Id bat dau ting lén
MOSFET c6 tré khang vao cuc cao do né khong tao dong dién trong cong
Khi Vgs cao hon gia tri Vth thi ta c6 mach khuéch dai do d6 can chon diém 1am viéc ndm phia
trong Saturation region khi ma Vgs > Vth
Cach thirc hoat dong
Trong hé thdng khi ma ta ¢c6 Vgs 16n hon Vth thi hé thong ndm ¢ trang thai bio hoa, Id khong
phu thudce nhiéu vao VDS ma phu thudc vao sy thay doi ciia VGS.
Luc nay khi thuc hién cap dong xoay chiéu tai cuc cong VGS thi ching ta c6 thé thiy duoc su
thay ddi ctia VGS tai cuc cong sé dan t6i su thay d6i trong dong Id tir d6 khuéch dai dong xoay
chiéu
Trong so dd nay ta c6 thé thdy duoc rang S duoc mic chung (S 1a diém dat cho ca mach dau ra
va mach dau vao)

Tin hiéu vao dugc cip vao cong G va tin hiéu ra ldy tir cong D

R1 va R2 thyc hién viéc phan 4p va phan cuc cho UGS (UGS can dugc phan cuc sao cho

MOSFET hoat dong trong trang thai bao hoa)

C1 ngan chin anh hudng cia cac thanh phan 1 chidu DC va chi cho ngudn AC di qua

Mach khuéch dai méc cuc nguff)n chung 1a mach khuéch dai dao

c) Cau hoi tuy chon cua can bo hoi thi.
Cau 4-Bai 4:
a) Phan thuc hanh: khao sat mach khoa néi tiép hoic song song sir dung JFET.
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2. So do khéa nébi tiép dung JFET
« Nhiém vu: Niam dugc nguyén tic hoat dong cua transistor truong trong so do khoa
tuong tu kiéu ndi tiép (transistor truong mic ndi tiép véi nguén tin hiéu).

* Ban mach thuc nghiém: A4-2

SERIAL JFET SWITCHNG A4-2

Rl .
2K2

N A ouT C

CTRL INA148 V'8l v
l | : R2 10K

9
Cl O.1uF R3
D2 1KS
1N4148 D

-

LY

*  Ban mach thuc nghiém: A4-3

PARALLFL JFET SWITCH A4-3

Khoa song song
b) Giai thich hoat dong cta so do. ) ) 7
Transistor thuong c6 dién trd trong vung cutoff twong doi 1on vi thé cé thé duge st dung nhu
khoa chuyén mach thuc hién dong, mo trong céac so d6 dién tir
- So dd khoa nébi tiép (Trong sach)
+ Ddi v6i cong tac mac ndi tiép thi khi khoa K md Vout s& bang 0
+ Khi khoa K dong Vout s& bang (RO/R+R0) Vin
- Dbi voi JFET str dung nhu mot khoa song song loi dung dic tinh truyén dan ID = f(UGS)
dé 6 thé thuc hién
- Trong so do
+ Ban dau thyc hién ndi ngudn -12V diéu nay 1am cuc cong G phéan cuc nguoc ving
nghéo md rong va VGS = -12V nhé hon nhiéu Vpo (VGS<<<Vpo) => JFET la
cong tic dong
+ Nguoc lai ¢ phén sau, ta thuc hién ndi J1 diéu nay da lam thay ddi thé nguén cuc
cong VGS lic ndy ta diéu chinh bién trd' dé thay doi thé cia VGS tang 1én dan.
Dua theo dic tuyén caa VGS thi c¢6 thé thiy luc nay dong Id s& dan ting 1én tuong
duong v&i d6 1a thé Vout ciing ting 1én theo cong thirc Vout = Id.R
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w(IN) 0.5V 1V 2V 3V AV 5V
Bién d0 Vou
V—-12V
Bién 40 Vou
(71 noi)

0.179V | 0.35V 0.42V 0.50V 0.62V 0.79V

Trong so d6 khoa song song thi hoat dong twong ty dua trén nguyén tic cua dic tuyén Id phu
thudc Vgs

c) Cau hoi tuy chon cua can bo hoi thi.
Céu 1-Bai 5:

a) Phan thuc hanh: Cho so d6 mach A5-1, thuc nghi¢ém do dac trung tan sb cua téng

khuéch dai 1ap lai dung khuéch dai thuat toan.
b) Trinh bay cach do dién tr¢é vao, dién trd ra ctia tﬁng khuéch dai dung khuéch dai thuat
toan.
Duya trén so dd trong duong cta bd khuéch dai thuat toan (Trang 1 trong sach)
- Ta thiy dién tré dau vao chinh 1a dién trg giira 2 chan thuan va chan dao
- Dién tré dau ra la dién tro gitra d4t v4i dau ra ciia mach khuéch dai va dat
- Vi vay mudn do dién tré vao va ra cta hé thong thi ta chuyén dong hd van ning sang ché
do6 6m ké va thuc hién do tai cac diém da noi phia trén
c) Cau hoi tuy chon cua can bo hoi thi.
Céu 2-Bai 5:
a) Phan thuc hanh: Cho so' d0 mach A5-2, thuc nghi¢m mach khuéch dai dao va khong
dao. Po hé s6 khuéch dai trong cac truong hop cu thé.
b) Phén tich tac dung cua cac linh kién trong so da.
c) Khuéch dai dao (Vout nguoc pha Vin)
d) Khuéch dai khong dao (Vout cung pha Vin)
e) Céc dién tro phan hoi c6 nhiém vu quyét dinh hé sé khuéch dai ctia mach
Trong hinh mach 5-2
Mach khuéch dai khong dao

R
R :
I R
Uv]_f" U
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Mach khuéch dai khong dao
(Dung hinh trong sach 5-2)

- Dbi v6i hinh trong sach, ban dau ta thuc hién ndi J3 J1 dé c6 thé dua tin hiéu vao dau
thuan cta mach khuéch dai IC1 khién mach nay thanh mach khuéch dai khong dao

- R2 giam sai s6 cho dong dinh thién dau vao

- Céc gia tri quyét dinh viéc khuéch dai ctia thuat toan phu thudc vao cac R1 va R phan hoi
theo cong thurc

Kf= UJ' — RI+RF12‘:1+RH
Uy R R

Vé6i RI la R tai dau vao thuan va Rht 1a R ni hoi tiép tir phia dau ra. Cdc dién tré tir R3
- R6 dam nhan vai trd cta cac dién tré hdi dap nay. Theo cong thirc ¢6 thé thiy, dién tro
ho6i dap cang 16n thi hé s6 khuéch dai cang cao.

Giai thich thém cho R2
Khi dung bd khuéch dai thuat toan dé khuéch dai tin hiéu mét chiéu co tri s6 nho thi cac
sai s0 chu yéu do dong dién tinh, dién ap léch 0 va hién tuong troi gay ra.

Céac dong dién tinh It, Id & dau vao bd khuéch dai thuat toan thyuc chét 1a cac dong cuc gbe
tranzito ting vao mach khuéch dai vi sai. Dong tinh ctra thuan It va dong tinh cira dao gan
bang nhau. Cac dong tinh It va Id gay sut ap trén cac cira vao. Do su khac nhau tri s6 cac
dién trd cira thuan T va cira dao P nén sut ap nay ciing khac nhau. Hiéu dién thé ctia ching
chinh 1a dién ap I¢ch 0. bé gilt cho dién &p I¢ch 0 nho, trong mach khuéch dai déo, cira
thuan khong dau truc tiép xudng dat ma dau qua dién trd RC nhu trén hinh 3-7.

RC c6 tri s0 bang dién tr¢ vao cura ddo, nghia la:

Ry.R
Rcz ) 'S
R + Ry

Hinh 3-7 Mach khuéch dai
mic thém dién tré Re
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Mach khuéch dai ddo

Thuc hién ndi J2 dé c6 thé dua tin hiéu vao dau (-) cta IC1 bién mach thanh mach khuéch dai
dao cac thanh phan khac van c6 nhimg chirc ning twong tu tuy nhién lac nay hé sb khuéch dai K
duogc xac dinh bang cong thirc

Uy __ B

U, R
Piéu nay sé khién cho mach khuéch dai dao c6 dic diém tuong d(‘”)ng véi mach khuéeh dai khong
dao d6 1a hé s6 khuéch dai sé& ti 1¢ thuan v6i do 16n dién tré hoi dap tuy nhién tin hiéu dau ra
Vout s€ c6 pha nguogc lai so véi tin hi¢u dau vao Vin

L

f) Cau hoi tuy chon cua can bo héi thi.
Cau 3-Bai 5:
a) Phan thuc hanh: cho so dd mach A5-3, Thiét ké mach téng va hiéu.

b) Viét biéu thirc & 1i ra theo dién ap vao, giai thich cac linh kién trong mach.
B tong dai so tin hiéu twong tu (P61 voi hinh 5-3) 1a mach cdng dao do khong noi J1 cac dién
ap duogc cong déu nap vao dau thuan cta bo khuéch dai

Tong quat khi Ry # ... # Ry co:

U,,=- {Ri.ul +§_5".U2+ ...+%.U,,J
2

R
Ui =R [ﬂ+5+---+[‘r”]— Sal
ﬁ. % }??1 =]
0 £
Ur eei 13—
R
Hinh 39 Mach cong dio.
—1 1] -
U b R | U

Vout = A, xV, | +[A, xV, |
Dudéi day 1a bo téng dai sb cua 2 tin hiéu tuong tu

Day chinh Ia bi€u thuc 161 ra theo mtrc dién &p 161 vao
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- Theo nhu hinh v& ciing nhu biéu thirc phia trén c6 thé tién hanh d& dang giai thich phuong
thirc hoat dong cua mach cOng trong bai

- Tac6 céc bién trd P1 P2 P3 dugc st dung dé co thé thay ddi gia tri cua tin hiéu dau vao.
C6 thé thay mdi gia tri dau vao tai P1 P2 P3 s& déu dugce gan mot dién tré di kém véi no.
Cua P2 thi 1a dién tré R4 ¢ dinh

- CuaP1 P3 thi c6 thé linh hoat thay ddi trén cac dién tré RS - R7 twong dwong véi cac dién
tré ndi v6i dau vao trén hinh vé

- R9 C6 vai trd nhu dién tro phan hoi tir dau ra vé dau vao thuan R9 1 ¢6 dinh trong dwong
Rht

- Tu C3 duoc st dung dé co thé 6n dinh gia tri dau ra va chdng nhiéu

Téng dai so tin hidu dau ra c6 thé st dung cong thirc phia trén dé tinh ra.

Pay 12 mach khuéch dai hiéu 2 tin hiéu, nguyén tic 1a ta thuc hién nbi mot thé vao voi dau thuan
va thé vao con lai véi dau nghich dé co thé léy duoc hiéu 2 tin hiéu

U

Trong bai ta co thé tién hanh gidi thich cac thanh phﬁn tuong ty vo1 cia mach cong, chi khac la
lac nay J1 dugc ndi dé tién hanh chuyén dau vao U3 sang chéan (-) ciia mach khuéch dai dé 1ay
hi¢u

Biéu thirc gia tri thé ra c6 thé viét dudi dang VO= [(Vin3) - (Vin2)]*(-R9/R4),Vin 4m do ndi
ngudn 4m

Ngoai ra dbi v6i mach cong am ciing c¢6 thé giai thich thém rang dau U1 1a khuéch dai ddo dau
U2 1a khuéch dai khong dao rdi sau d6 tién hanh viéc cong chiing lai véi nhau (Xem giai thich
trong sach)
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Differential Amplifier
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By connecting each input in turn to Ov ground we can use superposition to solve for the
output voltage Vout. Then the transfer function for a Differential Amplifier circuit is
given as:

V (\H ut)
R, R, R

3

Summing point V, = V,

and V, = VE{R‘{'J
R, +R,

If V, = 0, then: V., = —V{—J

If Vi =0, then: V) = V{RRqR 1(R1;R3]
2ty 1

vV, = -V,

out out{a)

v o=y Ry | R R1+R3W
ot 'R, ‘| R,+R, R, |

When resistors, R1 = R2 and R3 = R4 the above transfer function for the differential

+ Vutllb

amplifier can be simplified to the following expression:

Differential Amplifier Equation

R,
VOUTzR—(V V)
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c) Cau hoi tuy chon cua can bo hai thi.
Cau 1-Bai 6:
a) Phan thyc hanh: Khao sat mach trigo Smith trong so do A6-4

b) Giai thich hoat dong ctia trigo Smith vdi1 hai ngudng so sanh.

c) Cau hoi tuy chon cua can bo hoi thi.
Céu 2-Bai 6:
a) Phan thuc hanh: Khao sat mach tich phan trong so dd A6-1. Cho tin hiéu 16i vao la
xung vudng, v& dang tin hiéu 16i ra va giai thich.
b) So sanh mach tich phan dung cac linh kién RC va mach tich phan dung khuéch dai
thuat toan.
c) Cau hoi tuy chon cua can bd hoi thi.
Céu 3-Bai 6:
a) Phan thyc hanh: Khao sat mach vi phan trong so do A6-1. Cho tin hiéu 16i vao 1a xung
vudng, quan sat dang tin hiéu 16i ra.
Trigger smith 1a mot cong dau vao logic cung cip 2 thé ngudng so sanh danh cho suon 1én va
suon xudng cua tin hi€u xung vudng (tat nhién la ca cac xung khac)
Trong truong hgp cd nhi€u trong song dén, khi sir dung trigger smith co6 thé dé dang lay lai dang
tin hi€u nhu ban dau thong qua 2 ngudng so sanh

Comparator vous

Vee+ e VO

Vce- aﬁ—

Pay 1a so d6 ciia mot mach so sanh sir dung op-amp. Khi trong diéu kién 1y tudong v6i hé s6
khuéch dai K cuc 16n khi Vin chuyén tir 4m sang duong thi Vout ciing s& nhay tir mac khuéch
dai duéi 1én trén. (Thay d6i ngudng so sanh dé xac dinh tin hiéu vao ra)
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R I + )
Vin=- rTh Vout l——0 Vout Vout

1€ Pt +12V
e Vin-Va _ Va-Vout ot X B
SERTS . R2 =
Y A
Va=0 -
n
Vin _ Vout 6V 6V
% TR panple Y ,-
B R1=1K;R2=2K;Vout=+/-12V "
VIDEO KHAC ZA § WA ; ) - e | su:‘l;:!sr

DPdi véi trigger smith thi nguoi ta st dung 2 dién tro dé co thé khai tao duoc thé ngudng cho
mach trigger smitch
Day cling co thé coi 1a mot dang khuéch dai thuat toan ao thu dugc gia tri

Khi d6 néu nhu Vin < Vthmin (V threshold dugc x4c dinh bang -R1/R2 Vout) thi vout s& c6

Vin = - H Vout

gié tri bang -Vcc

Néu nhu Vin > Vthmax thi vout s& c6 gié tri bang Ve

Néu nhu Vin nam giita khoang ciia V threshold max va min thi hé thong s& khong thay d6i
trang thai

Cong thuc xac dinh thé ngudng co thé duoc tim thay trong sach phan trigger smith

[ BACA
Intergrator \/ \/

Generating triangular wave from a square wave

Dang song tich phdn cua xung vuong

Input Signal Cutput Signal

|
|
|
|_ | Spikes
|
; |
|
|
1

Sguare Wave ! V
Dang song vi phan cua xung vuong

b) So sanh mach vi phan ding cac linh kién RC va mach vi phan dung khuéch dai thuat
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toan.
The lower circuit, RC

VR
I
— 1
Hn C 1’{:
o I o

only works when:

e The output impedance of Vin source is 02

and at the same time:

e Vinis much larger than Vc . Ideally the capacitor voltage is OV, but that defeats the
whole function as an integrator. The voltage across the capacitor influences the
current through the resistor.

and at the same time:

e The load of the circuit (Vc) side is o
These requirements are not easily to met. The latter requirement is caused by the fact that any
load on the capacitor C or resistor R will change the frequency responce of the integrator.
The opamp circuit relaxes these requirements, at least for the infinite load and for the ratio

between input and output voltage.

C
I
"

\ﬁn—»—%—

Because the output is driven by an opamp, the output impedance of the circuit is resonably low
(in practice maybe couple tens of ohms) and therefore it is sufficient if the output load is about
100 times higher than that; say > 1000Q A requirement that is a lot easier to meet.

Also because the opamp will try to keep its inputs at the same voltage (V- is virtual ground), the
voltage across the capacitor is no longer influencing the input current of the integrator. The
input impedance of the opamp circuit is entirely specified by the resistor, hence an ideal
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integrator.

- Ban vietsub

Mach duéi, RC

VR
I
— 1
Vin C 1’?:
o I o

chi hoat dong khi:

Tro khang dau ra ciia nguén Vin 1a 0Q

va cung mdt luc:

Vin 16n hon VC rat nhiéu. Ly tudng nhit 1a dién ap cta tu dién 1a 0V, nhung diéu
do6 danh bai toan bo chirc nang nhu mot bo tich hop. Hi¢u dién thé trén tu dién
anh huong dén dong dién qua dién tro.

va cung mdt luc:
Tai cta phia mach (VC) la «
Nhitng yéu cau nay khong d& dap tng. Yéu ciu sau 1a do thuc té 1a bat ky tai nao

trén tu dién C hodc di¢n tro R s€ lam thay ddi tan sb phan hdi cua b tich hop.

Mach opamp gian cac y€u cau nay, it nhat la doi vdi tai vo han va ty 1€ gitra dién

ap dau vao va dau ra.
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Boi vi ddu ra duoc diéu khién boi mot opamp, tré khang dau ra ctia mach cong
hudng thap (trong thuc té c6 thé vai chuc ohms) va do d6 1a du néu tai dau ra

cao hon khoang 100 lan; gia s> 1000Q Mot yéu cau dé dap ung hon rat nhiéu.

Ciing bdi vi opamp s€ c¢o gang gilt cho cac dau vao cia nd ¢ cung mot dién ap
(V- la dat a0), dién ap trén tu dién khong con anh huong dén dong dién dau vao
cua bg tich hgp. Tré khang dau vao ctia mach opamp hoan toan do di¢n tr¢ chi

dinh, do do6 1a mdt bo tich hop 1y tudng.

c) Cau hoi tuy chon cua can bo hoi thi.
Cau 1-Bai 7: ‘ S o
Phan thuc hanh: khao sat mach dao dong cao tan LC ghép bién thé (Armstrong) va do tan so
dao dong cuia mach.

a) Neéu cac diéu kién dao dong ctia mach tao dao dong va cach thuc hién cac diéu kién
d6 trong so d6 A7-1.

c3 C4
TF1 154 T~ 33nF
J .2

E}:

< A1

e Diéu kién dao dong:
+ Vé pha : Pha tin hiéu vao vs pha phan hdi phai dong pha nhau
+ Vé bién do: Tich hé s6 khuéch dai vs h¢ s6 phan hoi A*Beta >= 1
e Ta théy tin hi¢u gitra Collector va Base cua transistor T1 1a nguoc pha nhau, tin hi¢u &
collector dugc dua qua mot bién thé kiéu Armstrong c6 hai cudn diy quan nguoc nhau
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nén nd lam ddo pha tin hi€u mot lan nita va dua vé cuc B cua tranzito T1. Nhu vay la
diéu kién vé pha da dugc thoa man. O day ta thay doi gia tri cua chiét 4p P1 dé co diéu
kién vé bién d6 cho mach dao dong. Pong thoi thay ddi cac gia trj C3, C4 dé 1am thay
d6i tan sd
B6 sung : Nguyén ly hoat dong ctia mach armstrong
Tu armstrong hoat dong dua trén hién tuong phong dién qua cudn cam, trong do
B1: Ty duoc nap t61 mot gia tri Vmax
B2: Tu thyc hién viéc phéng dién qua cudn cam *
B3: Cudn cam nap lai tu thong qua dién ap -Vmax
Néu R=0 thi dong sé& duy tri
T cach thic hoat dong trén co thé rat ra cach thirc hoat dong ctia mach tao dao dong
armstrong

- Pau collector cua transistor npn qua C3 hoac C4 dugc nap mot dién thé V1

- Tiép dén tu thuc hién xa qua cudn day diéu nay tao ra dong dién cam ng

- Dong cam tng IL duoc tao ra hdi tiép vé cuc B ctua BIT tao dong VE

e V1 =-Vf(Yéu cau dau vao nguoc pha dau ra tai BIT)
e Dau vao, diu ra cua 2 cudn ddy la nguoc pha nhau
=> Phai thoa mai diéu kién pha, Vf dong pha V1

Ung dung:

- N6 dugc str dung dé tao ra cac tin hiéu dau ra hinh sin v§i tan s rat cao.

- NO6 thuong dugc str dung nhu mot bg dao dong cuc b trong may thu.

- N6 duoc st dung trong radio va thong tin lién lac di dong.

- Puoc sir dung nhu mot ngudn trong may phat tin hiéu va 1am bo dao dong tan sd

vO tuyén trong dai tan s6 trung binh va cao tan.

b) Cau héi tuy chon cta can bd hoi thi.

Cau 2-Bai 7:

a) Phan thuc hanh: khao sat mach dao dong RC trong so dd A7-4.
b) Trinh bay su sai khac cua mach tao dao dong RC gém mot tﬁng khuéch dai va hai
tang khuéch dai.
Su sai khéc giita mach dao dong RC dung 1 ting vs 2 ting k.dai
+ Vé pha:
e dung I ting k.dai : output nguoc pha vs 16i vao
e dung 2 tang k.dai: output dong pha vs 16i vao
+ Vé bién do: Hé sb k.dai khi dung 2 tang 16n hon han so vs dung 1 tang
c) Cau hoi tuy chon cua can bd hoi thi.

Céu 3-Bai 7:
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a) Phan thuc hanh: khao sat mach dao dong cao tan LC trong so 6 A7-2 va do tan sb
dao dong cua mach.
b) Trinh bay cac diéu kién dao dong ctia mach tao dao dong. Céch thuc hién céc diéu

kién dao dong trong so dd trén.

e Diéu kién dao dong
- Pha ra cung pha vao
- Hoi tiép duong dé duy tri dao dong

e Tai ciia mach khuéch dai T1 (méc theo kiéu BC) 1a mach cong huéng gom L1 va C2,
C3. O tan s cao, tu Cl ngan mach thanh phan xoay chiéu tir Bazo xudng dat. Ta co tin
hiéu 16i ra va 16i vao trong so d6 khuéch dai Bazo chung la dong pha cho nén tin hiéu 16i
ra trén Colecto duoc dua vé chan Emito qua tu C2,C3 14 dong pha nhau (thoa mén diéu
kién vé pha) dé duy tri hoi tiép duong va mach s& tu dao dong Tan s6 dao dong bang tan
sd cong huong cua mach tinh theo cong thic:

1
}rr 21JLC
Trong d6: L = L1, C=C2.C3/(C2+C3), hoic C- (C2+C4).C3/(C2+C4+C3), tuy theo viéc ndi
hay khong nbi J1
Dé thay doi gia tri tan s6 dao dong, c6 thé thay ddi gia tri L hodc C. Pién ap trén tu C3 duoc
dua vé cuc E (mach khuéch dai BC) dé duy tri hoi tiép duong -> Mach théa man diéu kién dao
dong véi tan sb f nhu trén

Phuwong thirc hoat dong cuiia mach giao dong
Moi mach giao dong can thoa mén 2 diéu kién
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Oscillator

Vout = A*Viv)
iz 2N* 03

=1- %V

Ve LTS
AP - LooP G ain

Mo hinh mét mach dao dong v6i hé théng phan hoi duong, A 13 gain ciia hé thong va AB 1a
loop gain cta hé thng. Tuy theo gia tri cia AB ma dao dong ting hoic giam. Tuy nhién dé
giao dong ton tai diéu hoa tuyén tinh c6 2 diéu kién can thoa man

D6 1a loop gain AB = 1 dé dao dong ton tai & muc khong ting khong giam
d6ng thoi 1éch pha gitta A, B phai bang 0 (Hé thong phan hdi duong)
A 1a h¢ s6 khuéch dai
B 14 hé s6 phan hoi
c) Cau hoi tuy chon cua can bd héi thi.
Cau 1-Bai 8:
a) Phan thuc hanh: Khao sat mach dao dong da hai trong so dd hinh A8-1. V& dang tin

hiéu ¢ hai 101 ra va Base cuia cac transistor.

b) Phéan tich nguyén 1y hoat dong cua mach va giai thich tac dung ctia cac linh kién.
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Hinh 4-12 Mach da H’f T |

hai ty dae dong.

Mach da hai dgi dugce st dung dé co thé thuc hién tao xung vuong st dung 2 trang thai can
bang khong bén (Transistor T1 md T2 dong va nguoc lai T2 mo T1 dong)

Mot trang thai chi 6n dinh trong mét khoang thoi gian nao d6 roi ty dong chuyén sang trang
thai kia va nguoc lai

Ban dau khi Transistor 1 khoa, transistor 2 mé, tu C2 dd duoc nap dién tur trude do s€ tién hanh
phong dién qua T2, qua E qua R3 dé vé -C2. Liic nay dién 4p trén chan B ciia T1 s& bién thién
tur -Ec-0,6V

Pong thoi tu C1 ciing duoc nap thong qua E 1am cho B2 giam vé 0

Tai thoi diém khi B1 = 0,6 thi s& xay ra viéc ddo trang thai do phan hdi duong lic nay T1 s&
mo, T2 s€ dong

Khi d6 qué trinh duoc 13p lai, C1 lac nay duoc tich s& bt dau phong dién tir +C2 qua T1 qua
R2 vé -C2

Piéu nay khién cho dién ap cuc B ciia transistor 2 thay doi tir 0 - 0,6

Pdng thoi C2 ciing s& nap thong qua E lam cho dién 4p tai B1 thay ddi vé 0 luc nay chuyén doi
trang thai

Nguyén tic hoat dpng ciia bai phdt da hai trong sdch cé thé gidi thich nhw sau
- Ban dau khi dong dién di vao ta c6 T1 dong, T2 mé tu C4 duoc nap dﬁy va thuc hién xa
1am cho gié tri chan B cta T1 ting dan tir 0-0.6V
- Ddng thoi véi do C1 tir 0 V duoc nap thong qua Ve 1am cho BT2 giam xudng dan vé 0
- Khi T1 tang dén 0,6 va T2 giam xudng 0 thi s& gay ra hién twong dao trang thai T1 mo
T2 dong
- Mach da hai tao dau ra 1a xung vudng c6 bién d6 xap xi Vee
- Tasé& thdy rang Vout 1 va Vout 2 hoat dong ngugc pha nhau
- Céc phan tr mach
+ Céc C1-C4 dugc str dung dé thay doi chu ki xung 16i ra
+ Trong hinh st dung 2 b BJT mic E chung dé dap Gmg hé yéu ciu pha cta hé
thong
=> Toém lai mach da hai str dung 2 BJT thi 2 tu s€ thay nhau thuc hién viéc x4 nap,
1am thay ddi trang thai cin bang khong bén ctiia BJT diéu nay tao ra xung
=> Thoi gian kéo dai xung = thoi gian thyc hién xa va nap
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c) Cau hoi tuy chon cua can bo hoi thi.
Céu 2-Bai 8:
a) Phan thuc hanh: Khao sat mach tao dao dong da hai doi trong so d6 A8-3. Quan sat
dang tin hi¢u & Base va Collector cua transistor T1, T2.
b) Phan tich nguyén 1y hoat dong cia mach da hai doi va tac dung cua cac linh kién.
c) Cau hoi tuy chon cua can bo hoi thi.
Céu 3-Bai 8:
a) Phan thyc hanh: Khao sat mach tao xung ring cua trong so d6 A8-5.
b) Giai thich nguyén ly hoat dong va néu tac dung cua cac linh kién trong so do.
Hinh v€ va gidi thich cu thé hon c6 thé xem trong sach
- Tuy nhién néi mét cach don gian hé thong tao xung ring ctra van dung qua trinh
nap va phong dién mdt cach nhanh chong cia moét tu dién dé co thé tién hanh tao
Xung rang cua
- Khi ta cap xung Vin thi lac nay trong thoi gian xung Vin & murc cao thi T1 khoa,
T2 mé diéu nay s€ giap cho tu C1 dugc nap dén mot muc dién thé nao do
- Sau d6 xung diéu khién két thiic, diéu nay khién cho T1 s& mo T2 cling md va
dong dién sé tir tu phong qua T1 diéu nay s& tao mot mirc ring cua
- T2 van mé dé duy tri dong IE cho gia tri dau ra
- Pong thoi bién trg diéu khién dong tai chan B cua T2, diéu nay khién cho muc d
dan cta T2 thay doi theo bién trg. Viéc diéu khién bién trd s& giup ching ta thay
d6i thoi gian giam (Toc d6 phong cia tu), bién xung tam giac thanh xung vudng
va nguoc lai.
a) Cau hai tuy chon cta can bd hoi thi.
Céu 1-Bai 9:
a) Phan thuc hanh: Po dic trung V-A cta Triac. Khi thé VG (thé diéu khién) thay ddi

thi cac tham sb gi trong mach thay d6i?

b) Giai thich dic tuyén V-A cua Triac va cac ving lam viéc.
Triac hoat dong tuong tu nhu cach thirc ma mdt thyristor hoat dong tuy nhién n6 c6 kha nang
1am viéc trén ca 2 chiéu am va duong cua gia tri VAK dit vao.
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c) Cau hoi tuy chon cua can bd héi thi.
Cau 2-Bai 9:
a) Phan thuc hanh: Khao sat so dd mach diéu khién Thyristor trong so dd A9-4.
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b) Giai thich hoat dong ctia so d6 va vai tro ciia bo cach li quang (Optocoupler).
Nguyén ly hoat dong Thyristor
Thyristor gdm c6 3 cuc d6 1a Anot (A), Cathode (K) va cuc diéu khién Gate, dugc tao ra bang
cach ghép 4 16p ban dan P-N vé6i nhau c6 cdu trac tuong duong nhu 14 mét cip 2 transistor
dugc ghép voi nhau

o

c2 C1

Nguyén ly lam viéc

- Khi cuc G mé luc nay T1 khong phan cuc diéu nay khién cho T1 khong dan, C1 (B2) =0 nén
T2 ciing khong dan Thyristor khong dan dién, dong dién qua thiét bi luc nay bang 0 véi thé
VAK = VCC

Tuy nhién khi VAK tiép tuc ting 1én vuot qua mot mirc thé ngudng BO (Break over) thi luc
nay dong VAK s& bit ddu c6 xu hudng giam dan dong thoi IA sé& ting nhanh nhu c6 thé thay
dugc trén duong dic tuyén. Dong dién ung voi dién ap VAK giam nhanh 1 dong dién duy tri

(1H)

Khi cuc G dong Ve = Voc — IcRe Lic nay T1 duoc phan cuc nén c¢6 dong lc: tao ra boi T1
chinh 14 dong dau vao dong dién Isz nén luc d6 T2 dan dién, cho ra dong dién Ic2 lai cung cap
ngugc lai cho T1 va lc2 = Ig1.

Dic diém nay khién cho Thyristor co thé ti duy tri trang thai dAn ma khong can phai c6 dong
dién Ig cung cap dau vao lién tuc tai cuc B cua transistor 1

bac tuyén

34



VHR

|.3=0 :lGZ-’)lG'I >|G

Thyristor dugc ing dung trong mach chinh luu ¢6 diéu khién tai cong suat. Mot trong nhiing so
d6 sir dung thyristor d6 1a diéu khién cong suat dén thap sang theo goc cit pha (A9-4)

Trong sach c6 giai thich kha day du vé sy thay doi dang song cuia tirg bo phéan trong so do
C6 thé tom tat nhu sau

Chung ta phén tach tai hoat dong & dién thé cao va mach diéu khién hoat dong ¢ dién thé
thip

Ban d4u mach ghép quang IC2 ¢6 nhiém vu chuyén dién thé cao thanh cac xung vudng
thé thap Va c6 chu ki va tan s6 twong duong 50Hz (Tai A 1a xung vudng)

Tiép theo 1a bd tao xung rang cua, st dung tu di¢n véi xung A la cung diéu khién, nhu
da trinh bay & phia trén, do su phong dién nhanh cta ty ma xung rang cua dugc tao ra
Tin hi¢u rang cua tao ra (Tai B) dugc dua vao bd so sanh HDTT) Thuc hién so sanh thé
sudn clia xung rang cua voi ngudng dé tao ra xung vudng Ve tai 16i ra. Xung vudng tao
ra c6 goc pha dong bo voi goc pha cua thé ngudn xoay chiéu.

Tiép d6 tai T3 T4 mot xung vudng ngoai qua 16i vao CTRL. Cac séng nay chi c6 thé di
qua T3 va khuéch dai tai T4 trong khoang thoi gian Ve dat murc cao

Céc xung 1KHz nay s& truyén qua bién ap TF1 sang lam moi cho Thyristor dé lam né
thong trong mdt khoang thoi gian xac dinh trong ntra chu ki cia VAC

=> Cong xuat tai dén sé ti 16 voi khoang thoi gian Thyristor duoc thong

c) Cau hoi tuy chon cua can bd hoi thi.

Cau 1-Bai 10:

a) Phan thuc hanh: Khao sat mach diéu bién trong so dd hinh A10-1.
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* Ban mach thuc nghiém: A10 - 1

DIODE - EASED AM MODULATOR A10-1

CARRIER
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=
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b) Giai thich nguyén 1y hoat dong cua so dd.
Nguyén 1y hoat dong:
+Tin hi€u song mang Carrier va tin hi¢u séng diéu ché Tone duogc dit vao dau anot cia

di6t = vp = V¢ cos(Wet) + Vim OS(Wmt) = dOng ip sé chira rat nhiéu thanh phan tan s c6
thé duoc khai trién theo chudi Taylor:

ip=a1* (V¢ cos(Wct) + Vim cos(Wmt)) + a2 * (V¢ cos(wWet) + Vim cOS(Wmt))? + ...

+Do d6 bd LC1 & 16i ra duge thiét ké cong huong & tan sb f chinh 13 tan s song AM
mong mudn = tin hiéu sau khi di qua bd LC1 chi con lai ¢ tn s6 f

c) Cau hoi tuy chon cua can bo hoi thi.
Céu 2-Bai 10:
a) Phan thuc hanh: Khao sat mach diéu bién trong so dd hinh A10-2.

* Ban mach thuc nghiém: Al0 - 2.

TRANSISTOR - BASED AM MODULATOR A10-2

TF2
+12v l <)
3] c3
Wﬂ 470 L3geLd AM OUT
TF1
CARRIER uéétz T
(= IL
& "

TONE SIGNAL 1611 El]ﬁﬁ
(S
A

= 2
001uF

b) Giai thich nguyén Iy hoat dong ciia so do.
Nguyén ly hoat dong:

+Khi cap séng mang Carrier vao transistor T1 khuéch dai Vc va tin hiéu ra thu dugc Vs
=AVc
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+Khi cho tin hiéu song diéu ché Tone va thay doi ta thiy hé s6 A thay dbi tuyén tinh
theo Vim = A = kVn

= vs(t) = kVcVm Do ¢6 thém ngudn Eo thién 4p nén 16i ra mach nhan dugc 1a
vs(t) = K(Eo + Vm cos(Wmt)) * V¢ cos(wct)

Khai trién: vs(t) = EoVc cos(Wet) + VeV / 2 * cos(Wet + Wmt) + VcVm /2 * cos(wet -
Wmt)

+Tu C1 dung dé ngan tin hiéu 1 chiéu vé phia tin hiéu diéu ché; tré R2+C2 gitp 6n dinh
hskd A; R1 tro phan hoi 4m; bd C3 va may bién ap L3+L4 13 bo loc thong dai dé 1ay tin
hiéu Am mong mudn d¢é tién hanh tach song.

c) Cau hoi tuy chon cua can bo hoi thi.
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