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LOI GIOI THIEU

K¥ thuat dién ti, tin hoc va thong tin truyén thong hién nay ngdy cang phat
trién nhanh chong, n6 ¢ nhiing tién bo khac nhau cta doi sdng xa hoi va dang tro
thanh mot trong nhimg cong cu quan trong nhat cta cach mang khoa hoc k¥ thuat
trinh d§ cao, trong d6 dién tir co ban, mach dién tu 1a nén tang co s& cho cac mach
dién tir dugc ing dung trong cac thiét bi dién tu.

Pugc sy huéng dan cia Téng cuc day nghé, Truong Trung cép nghé Cu Chi
bién soan va gidi thiéu gido trinh dao tao mach dién tir co ban cho nghé Pién tir
cong nghiép.

Noi dung cta tai liéu 1a su két hop gilta yéu cau dao tao vdi tinh hinh cong
nghé hién tai trong thuc té san xudt va cling dugc tham khéo theo tinh hinh giang
day tai cac truong k¥ thuat ciing nhu cac co sé do tao nghé c6 lién quan.

No6i dung gido trinh dugc bién soan véi dung lugng thoi gian dao tao 75 gio
gdm c6 6 bai dugc phan bd nhu sau:

Bai 1: Mach khuéch dai tin hiéu nho dung transistor
Bai 2 : Mach khuéch dai tin hiéu nho dung FET

Bai 3: Mach ghép tranisitor — hdi tiép

Bai 4 :Mach khuéch dai cong suit

Bai 5 : Mach dao dong

Bai 6 : Mach 6n ap

Trong qua trinh st dung gido trinh, tuy theo yéu cau ciing nhu khoa hoc va
cong nghé phat trién co thé diéu chinh thodi gian va bd sung nhing kién thirc méi
phu hop voi diéu kién giang day.

Mic du di cd géng td chuc bién soan dé dap ung dugc muc tiéu dao tao
nhung khéng tranh dugc nhitng khiém khuyét. Rat mong nhan dugc dong gbép v
kién ctia nguoi st dung, nguoi doc dé nhom bién soan s& hiéu chinh hoan thién
hon sau thoi gian stir dung.

Chiing t61 rdt mong nhan duoc ¥ kién dong gop, phé binh cta ban doc.



TUYEN BO BAN QUYEN

Tai li¢u nay thudc loai sach gido trinh nén cac nguén thong tin
c6 thé duoc phép dung nguyén ban hoic trich dung cho cac muc dich
vé dao tao va tham khio

Cudn gido trinh nay dung cho hoc sinh hé trung cap va di luu

hanh noi bg tai truong
Moi muc dich khac mang tinh I¢ch lac hodc sir dung véi muc
dich kinh doanh thiéu lanh manh s€ bi nghiém cAm.
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NOI DUNG CHUONG TRINH MO BUN PAO TAO

M3 s6 md dun : MD 12 ,
Thoi gian moé dun : 75h (Ly thuyét :25 gio ; Thuc hanh: 65 gio)

I. VI TRI TINH CHAT MO PUN:

- Vi tri cia mé dun : M6 dun duogc bd tri sau khi hoc sinh hoc xong cac mon
hoc co ban chuyén mon nhu: Linh kién tir, do luong dién tu...

- Tinh chat ctia m6 dun : La mé dun chuyén mén nghé bt budc.

II. MUC TIEU CUA MO PUN:

Sau khi hoc xong mo6 dun nay, hoc sinh c6 kha nang:
2.1. V& kién thuc:

- Phan tich dugc nguyén 1y mach ing dung co ban nhu: mach ngué)n mot
chiéu, 6n 4p, dao dong va cac mach khuéch dai tong hop...
2.2. V& k¥ ning:

- Thiét ké duoc cac mach dién tur ung dung don gian.

- Lép rap dugc mat s6 mach dién ung dung co ban nhu: : mach nguén mot
chiéu, 6n 4p, dao dong va cac mach khuéch dai tong hop...

- V& lai duoc cac mach dién thyuc t& chinh x4c, cAn chinh mdt s6 mach ung
dung dat yéu cu k¥ thuat va an toan, stra chita mdt s6 mach ung dung co ban.

- Kiém tra, thay thé cac mach dién tr don gian dang yéu cau k¥ thuat.
2.3. V& thai do:

Rén luyén cho hoc sinh thai d§ nghiém tuac, can than, chinh xac trong hoc
tap va thuc hién cong vi¢c.
I1I. NOI DUNG MO PUN:

Se Théi gian
TT | Tén cac bai trong Mo dun Teen Ly | Thic | KiOm
gsé | thuyOt| hunh | tra
1 Mach khuéch dai tin hiéu nhé dung 3 6 3
Tranzito BJT
2 Mach khuéch dai tin hiéu nho dung 8 3 4 1
Tranzito truong FET
3 Mach ghép Tranzito-hoi tiép 24 7 16 1
4 | Mach khuéch dai cong suit 20 6 13 1
3 Mach dao dong 20 3 16 1
6 | Mach 6n 4p 12 3 8 1
Ceéng 90 25 60 5

* Ghi ch: Thoi gian kiém tra dwoc tich hop gitta 1y thuyét véi thwe hanh dwoc tinh
vao gio thuc hanh.
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IV. BPIEU KIEN THUC HIEN MO PUN :
4.1. Vat liu:
- Céc vat li¢u linh kién thy dong: cac loai tu dién, c4c loai dién tro, cac loai cudn
cam, cac loai bién ap, bién ap trung tan cac loai, dao dong thach anh, day ndi
- Céc linh kién tich cuc: céc loai di dt, cac loai BIT, FET, SCR, cac loai IC.
- Bo mach cac khdi: nguén, khuéch dai, dao dong...
- Bang mach in, thiéc han, nhua thong, con cong nghi¢p, hoda chit &n mon mach
in, hoa chét tAm séy, ré lau...

4.2. Dung cu va trang thiét bi:
- M6 han
- May do VOM, DVOM
- B6 dung cu cam tay nghé dién tr
- B6 ngudn mot chiéu diéu chinh dugc
- Céc bién 4p xoay chiéu céng suat nho
- Bon tay rira , an mon mach in, ta séy mach in
- B6 pa nen chan cam
4.3. Hoc liéu:
- Tai liéu huéng dan moé dun
- Giao trinh hoc tap
- So @6 mach dién nguyén 1y
- Phiéu kiém tra.
4.4. Ngudn luc khac:
- Phong hoc, xuong thuc hanh c¢6 du anh sang, hé théng thong gié dung tiéu
chuan
- So 36 mod phong phuong phép sira chita mach dién
- M4y hién séng, may phat song chuin
- M4y chiéu overhead
- Projector

V. PHUONG PHAP VA NOI DUNG DANH GIA
5.1. No6i dung dénh gia:

Ap dung hinh thirc kiém tra gitra Iy thuyét v6i thuc hanh. Céc ndi dung trong
tdm can kiém tra la:

- Tac dung, ciu tao, nguyén 1y hoat dong cta cac linh kién dién tur.

- Nhan dang, do kiém tra, doc cac tham sd cua cac linh kién dién tur.

- V&, phan tich so d6 cac mach khuéch dai img dung dung BJT va FET,
mach dao dong, mach ngudn 6n ap.

- Lép rap, can chinh, do cac théng sd ctia cac mach dién tir co ban.

- Xéc dinh cac hu hong, tim nguyén nhan gy ra hu hong va stra chita khic
phuc.
5.2. Kiém tra danh gia trudce khi thuc hién mo dun :
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Pwoc danh gia qua bai viét, kiém tra van dap hoidc tric nghiém, tu
luan, thuc hanh
5.3. Kiém tra danh gi4 trong khi thuc hién mé dun:

DPuogc danh gia qua bai viét, kiém tra van dap hoac tric nghiém, ty luén,
thuc hanh trong qua trinh thyc hién céc bai hoc ¢6 trong mo-dun vé kién thire, ky
nang va thai do. Yéu cau phai dat dugc cac muc ti€u cua tung bai hoc c6 trong mo-
dun.

5.4. Kiém tra sau khi két thuic mé dun:
* Vé kién thirc:

Puoc danh gid qua bai viét, kiém tra van dap truc tiép hodc trac nghiém ty luan
dat cac yéu cau sau:

- Ndm duoc khai niém chung vé cac mach dién tir

- Nguyén 1y hoat dong ctia cac mach dién tir
* Vé ky nang:

Puogc danh gia béng kiém tra truc tiép, qua qua trinh thyc hanh, dat cac yéu cau
Sau:

- Str dung va diéu chinh cac thiét bj do

- Boc va phan tich so dd cac mach dién tur

- Chan doan, kiém tra, xac dinh, stra chita thay thé cac linh kién dién trong mach
dién tur .
* Ve thai do:

Puoc danh gia trong qua trinh hoc tap, dat cac yéu cau:

- Tuan thu theo quy trinh huéng dan

- Nghiém tuc, can than, kién tri thyc hién cong viéc mot cach c6 khoa hoc

VI. HUONG DAN THUC HIEN MO BUN
6.1. Pham vi 4p dung chuong trinh:

- Chuong trinh mé dun duogc sir dung dé giang day cho trinh do trung cap
nghé va trinh d6 cao dang nghé.
6.2. Huéng din mot sé diém chinh vé phuong phap giang day mé dun:

- Trude khi giang day, gido vién cin cin ctr vao ndi dung cua timg bai hoc
dé chuan bi ddy du cac diéu kién can thiét nham dam bao chat luong giang day.

- Nén ap dung phuong phap dam thoai dé hoc sinh dé hiéu va dé nhd.

- B4 tri thoi gian thyc hién bai tap, nhan dang céc loai linh kién, thao tac lép
rap, can chinh mach dién, huéng dan va stra sai tai chd cho hoc sinh.

- Can ¢6 céc bang tra ctru chan linh kién (Pi1 bt, Tranzito BJT, FET, SCR...)
di kém véi cac so dd ban v& 16n dé hoc sinh d& quan sat.

- Hoat dong hoc tap va danh gia nén theo timg bai tp dé phat trién k¥ ning.
6.3. Nhitng trong tim chuong trinh can chi y:

- CAu tao, nguyén 1y, cach doc, do cac tham sb cua tung loai linh kién dién
tu.

- Phan biét r0 su khac nhau co ban gitra cac mach dién tir co cAu trac gf?m
gidng nhau trong chuong trinh ddo tao.
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- Phan biét cac dang mach, dang tin hiéu dau ra va pham vi ap dung.

- Tinh toan mot $6 mach chinh luu, mach khuéch dai, dao dong, xén tin hi¢u
don gian.

- Lép rap, can chinh, van hanh, do dac thong s6 cac mach dién tir co ban
(mach khuéch dai, dao dong, xén, chinh luu, 6n ap...).
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BAI 1
MACH KHUECH PAI TiN HIEU NHO DUNG TRANSISTOR

Gidi thiéu

Mot dic diém ndi bat cua cdu tao tranzito 13 tinh khuéch dai tin hiéu. Trong
truong hop lap mach loai cuc E chung (E-C), véi mét tin hiéu c6 bién do dién ap
nho dit vao cuc bado B, ta cling c6 thé nhan duoc tin hiéu c6 bién d6 dién ap rat
16n tai cuc colecto C. Tuy theo hé s6 khuéch dai cta tranzito, ta ¢6 thé nhan duoc
tin hiéu 16n gip hang chuc, thim chi hang trim 1an tin hiéu ban dau.
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Nghién clru cac mach khuéch dai 13 nhiém vu quan trong cua nguoi thg stra
chira dién tir trong kiém tra, thay thé cac linh kién va mach dién tir trong thuc té.

Muc tiéu
Hoc xong bai hoc nay, hoc vién c6 nang luc:

+ Phan tich dugc nguyén 1y 1am viéc clia cac mach mic tranisitor co ban

+ Phan biét ngd vao va ngo ra tin hiéu trén so dd mach dién, thuc té theo céc tiéu
chuén mach dién.

+ Kiém tra ché do lam viéc cua tranzitor theo so d6 thiét ké.

+ Thiét ké cac mach khuéch dai dung tranzitor don gian theo yéu cau ki thuat.

1. Khai niém
1.1 Khai niém vé tin hiéu

Tin hiéu 13 sy bién do6i ctia mot hay nhiéu thong sb cia mot qua trinh vat ly
nao do theo qui luat cua tin tirc. Trong pham vi hep cua mach dién, tin hiéu 1a hi¢u
thé hoic dong di¢n. Tin hi€u cé thé co tri khong ddi, vi du hiéu thé cua mot pin,
accu; o thé co tri s6 thay ddi theo thoi gian, vi du dong dién didc trung cho am
thanh, hinh anh. ... Tin hi€u cho vao mot mach duogc goi 1a tin hi€u vao hay kich
thich va tin hi¢u nhan dugc ¢ nga ra cia mach 1a tin hi€u ra hay dap ung.

Ngudi ta ding cac ham theo thoi gian dé mé ta tin hiéu va duong biéu dién
cua chung trén hé truc bién do - thoi gian dugc goi 1a dang song. Dudi day 1a mot
s6 ham va dang song ctia mot sb tin hiéu pho bién.

1.2 Cac dang tin hi¢u

Vé dang séng ta co6 tin hi¢u sin, vudng, xung, rang cua, v.v..

V& tan s6 13 tin hiéu ha tdn, Am tan (AF), cao tan (HF), siéu cao tan (VHF),
cuc cao tan (UHF), v.v., hoic doi khi phat biéu theo budc song: song rat dai
(VLF), séng dai (LW), song trung binh (MW), song ngin (SW), song centimet,
song milimet, song vi ba, song nanomet, v.v..

Vé su lién tuc gém c6 tin hiéu lién tuc (continuous) va gian doan (khong lién

tuc) (discontinuous). Lién tuc hay gian doan 1a xét vé bién d6 hodc thoi gian.
Vé dang song hay sy lién tuc, nguoi ta con phan ra tin hiéu tuong tu (analog) hay
lién tuc thoi gian (continuous_time) va tin hiéu sd (digital) hay roi rac thoi gian
(discrete-time). Tin hiéu bién thién lién tuc vé bién d6 nhu hinh 1.1 1 tin hiéu
twong tu.Tin hi€u nhu hinh 1.3a 1a tin hiéu $6.

Vé tinh xac dinh ngudi ta phan ra tin hiéu xac dinh (deterministic) va tin
hiéu ngau nhién (random).

Vé tinh tuan hoan c6 tin hiéu tuan hoan (periodic) c6 dang soéng lap lai sau
moi chu ky T, va tin hiéu khong tuan hoan (aperiodic) 1a tin hi¢u khong c6 su lap
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lai tirc khong ¢ chu ky .Néu sy 1ap lai chi gan dang ta c6 tin hiéu chudn tuan hoan
(quasi-periodic).

2. Mach mic theo kiéu EC, BC, CC

Muc tiéu
+ Giai thich dugc nguyén 1y hoat dong ctia ba cach mac
+ Lép duoc mach khuéceh dai co ban

2.1 Mach mic theo kiéu EC ( kiéu Echung)
A.LY THUYET

2.1.1 Mach dién co ban

+Vee HVee

[

Rb1 Rc Rb1 Rc

: Vo
) Vo
Vi Vi

Re Re

=1
Rb? — =

Hinh 1.1 So dé cdu tao mach Tranzito mdc theo kiéu E chung (E-C) thie té
Trong do:

Vcc: Ngudn cung cép;

Vi: Pau vao;

V,: Pau ra;

Rc: Dién tro tai dé léy tin hiéu ra;
Re: Dién tré 6n dinh nhiét;

R1; R2: Bién tré phan cuc B.
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2.1.2 Mach dién twong duwong

Ic

C

Ibh

B NEN

E ) E QRE E

Hinh 1.2a: Cach mdc theo kiéu E-C ~ Hinh 1.2b: So' d6 twong dwong mach E-C

Theo so do trén ta co:
ZVZU_VZUBEzﬂ'IB'RE :ﬂ'RE
I, Is Is (11)

Trén so dd tuong duong khong xac dinh duoc tré khang ra cia mach. Thuc té
dugcxac dinh theo d§ doc ciia duong dac tuyén ra hinh 1.6

Te(mA 4 Do déc=1/R,
—

>
Uce(V)
Hinh 1.3 Ddc tuyén ra ciia mach E-C

Gia su tro khang ra ctia mach CE 1a Zg=R,, ‘
Vi tro khang vao 1a B.Re, trd khang ra 1a R, ta v€ lai dugc so do tuong
duong cua mach nhu hinhl1.4
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D B.Re Bl R,

Hinh 1.5: So do6 twong dwong cach mdac C-E khi ¢6 tdi

2.1.3Cé4c thong so k¥ thuit ciia mach

- TOng tro ngod vao:

o I
Az —= — = ﬁ
I Ib
- B¢ khuéch dai dién ap:
_ Vo _ Vce Re
Vi Vbe Ri

2.1.4 Tinh chat, nguyén ly
Mach nay c6 mot 6 tinh chat sau:
Tin hiéu dugc dua vao cuc B va léy ra trén cuc C.
Tin hi¢u vao va ra ngugc pha (dao pha)
Hé s6 khuéch dai dong dién B)1va khuéch dai dién ap o< 1.
Tong trd dau vao khoang vai trim Ohm dén vai KQ.
Tong trd dau ra khoang vai kQ dén hang trim kQ.

(1.2)

(1.3)

(1.4)

(1.5)
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Trong cach mic C-E, dic tuyén ra 1a quan hé gitra dong ra I, vadién ap ra
Uce, tmg v6i khoang gia tri dong vao I . Pic tuyén vao 1a quan hé gitra dong vao
Iz va dién &p vao Ugg, ung vdi khoang gid tri cua dién &p ra Ucg Pugc trinh bay &
hinhl.6aval6b

4 ke Uses o Ty
. Ving

Uces Vung +«— T :
bao —* khuéch dai

UCEI hoa |E:U
> i T >
0,6v Uee Ucesn  VUNg ngung dén Uze

Hinh 1.6a: Bdc tuyén vao Hinh 1.6 b: Pdc tuyén ra

Trén so dd 1.6 a: Pic tuyén vao cla Tranzito, cho ta thay tranzito chi bat
dau dan dién khi dién ap Use vuot qua khoi gia tri dién ap phan cuc 0,6 v. Dong
dién phan cuc Iz phu thudc vao ngudn cung cip Vg, ngudn cung cip cang cao thi
dong phan cuc Ig cang lon.

Trén so d6 hinh 1.6 b: Pic tuyén ra cua Tranzito, cho théy Tranzito duoc
chia lam ba ving 1am viéc gdém co:

+ Ving ngung dan: La ving nam dudi dudng Is= 0. Luc nay dién ap phan cuc Vge
nam dudi muc phan cuc 0,6v.

+ Ving khuéch dai: La vung tlep giap BE phén cyc thuan, tiép giap BC phan cyc
nguoc. Vung nay ding dé khuech dai tin hiéu dong dién, dién ap hay cong suat

+ Vung bdo hoa: La viung nam bén trai dudng Ucepn luc ndy ca hai mbi nbi BE va
BC déu duoc phan cuc thuan.

Theo dic tuyén ra hinh1.6b Khi 1z=0. Thi dong Ic#0 diéu nay duoc giai thich nhu
Sau:

lc =alg +1 40

Ta co: (1.6)
lc=a.(lc +15)+ 1o
I, |
Suy ra: | =& c80
y © 1 a+1 a

+ H¢ s6 B: Trong ché d6 mét chiéu, derdanh,gié kha ning diéu khién cta dong Ig
do6i voi dong Ic nguoi ta dinh nghia h¢ s6 khuéch dai dong dién 6:

|
Poe=1" (1.7)
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Véi Ic va Ig 13 gid trj tai diém 1am viéc. Thong thuong & nam trong khoang tir

50 dén 400.

Trong ché do xoay chiéu, h¢ s6 khuéch dai 6 dugc dinh nghia:

B. THUC HANH

Al

=— |UCE = const

ac
Al

2.1.5 Lap Mach khuéch dai E chung

|. T chirc thuc hién

Ly thuyét day tap chung

Thyc hanh theo nhém (3 sinh vién/nhdm)

I1. Lap bang vat tw thiét bi

(1.8)
E-C

TT Thiét bi - Vat tu Thong so k¥ thuit S6 lwong
1 | May hién song 20MHz, hai tia 1may/nhom
2 | Pong ho van ning V-A-OM 1cai/nhom
Bo mach thi nghi¢ém
3 | dung tranzitor Iuong cuc | Bo 2002 Imach/nhém
(BJT)
4 | Linh kién BoO Bo/nhém
5 | Day ndi Day don.?’osnflm X 20m/nhém
25c¢m nhiéu mau
bién &p vao
6 | Nguodn dién 22.9A(,:V/ 2A 1b6/nhom
Dién 4p ra
0 -:- 30DCV
1. Quy trinh thuc hién
TT CAa ¢ bu’.(fc Phuong phap thao tac Dun.g Ciu thiet Yéu ciu k¥ thuat
cong viéc bi,vat tu
Kiém tra dung cu B0 dung cu Str dung dé do céc
Kiém tra may phat May phat dang xung,
1 | Chuanbi | xung Xung Khi do x4c dinh dugc
Kiém tra may hién May hién chu ky, dang xung, tan
s6ng séng s6...
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Bo mach thi nghiém | Bo mach
K&t ndi - giyni(i[hnéi Pung so d6 nguyén 1y
2 | machdién | Dung day dan két noi i
3 | Clp nguén Néi day do véi duong | B6 ngudn 12VDC
Day den v6i am Bo mach Dung cyc tinh
4 Po kiém tra Két néi‘ mach véi Pong hd van | Bing dién ap
dong ho van nang nang
V& so do nguyén Iy
] V& so do lap rap
Bao ‘ . Bit, gidy Trinh bay nguyén Iy
caothuc Viét trén giay ’ .

) hanh hoat dong ’
Ghi cac thong s6 do
dugc

IV.  Kiém tra, danh gia (Thang di¢m 10)
TT Tiéu chi Noi dung Thang diém

1 Kién thic | So sanh diém khac nhau co ban trong co
ché hoat dong cua tranzito ludng cuc
(BJT) va tranzito trudng (FET) ¢ ché do 4
khoa
Trinh bay duoc quy trinh thuc hanh

2 K§ ning Lip duoc mach dién dung yéu cau ky
thuat 4
Do duoc cac thong sb can thiét

3 Thai do - An toan lao dong 5
- V¢ sinh cong nghiép
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V.  NOi dung thwe hanh

Lap mach nhu hinh v&

o Ecc
R1 D RC” Ura
| T
T C2
Rn A :

Hinh 1.8: Mach khuéch dai E chung

V61 VCC=5VDC, R1 = 2.2K. R2 =1M, Re = 470, Rc = 4,7K C1= C2 = 10uF,
C3 = 100uF , ‘
Q loai 2SC1815 (C1815) .Vi duoc lay tr may phat song am tan

- Do phéan cuc tinh:
- Po két qua phan cuc cua mach lcg va Veeo
Yéu cau cia sinh vién
- Viét va vé& phuong trinh duong tai DC,AC
- Xac dinh bién d¢ dién ap ra cuc dai trén R1
Chu y: trong phan nay dé don gian sinh vién chi can lap mach phan DC, khong can
nbi day nguon Vi va cac tu dién.
- Ché @6 AC: sinh vién thuc hién cac budc sau
< Po hé 6 khuéch dai dién ap Av
Budc 1: Tit nguon DC, dé hé tu C2 1ap mach nhu hinh 1.8
Budc 2: Bat ngudn DC, kiém tra lai phan cyc ( Q phaio73 ché do khuéch dai )
Budc 3: Cho Vimax = 50mV, tan s6 1kHz, dang sin chuan (néu tin hiéu ngd ra bi
méo thi giam nho bién d6 ngd vao cho dén khi bién do tin hiéu ra 13 sin chuan)
Budce 4: Kiém tra dao dong ky OSC , day do, vi tri cac num diéu chinh nhu :POS,
Time/DIV, Volt/DIV, Mod ... sao cho c6 thé hién thi Vitre6n OSC
Budc 5: Néi tu C2 vao mach, dung OSC do dong thoi tin hiéu Vi va Vout , ting Vi
dén khi nao Vout vira méo ( khong c6 dang sin) thi ngimg ting Vi
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Budc 6: Poc cac gia tri dinh Vi, Vout (VO0) ghi vao bang

Vip VOP

Tinh hé sd khuéch dai Av ctia mach béng cach do: Av= Vg / Vi nhan xét
Str dung dao dong ky do vé dang song vao Vi , ra Vo trén cung h¢ truc

< Po tong tré vao

- Buéc 1: Tat ngudn DC tir mach hinh 1.8. méic ndi tiép bién tré VRi = 10K vao
gitra hai tu C2 va Ri

- Buéc 2: bat nguén DC, dung OSC quan sét dang song vao va ra. Biéu chinh Vi
sao cho Vo du I6n , khdng méo

- Buéc 3: Dung OSC quan sat déng thoi hai tin hiéu tai hai dau bién trg VRi so
v6i mass. Chinh bién tré VR cho t&i khi thay bién d tin hiéu nay giam bang
Y5 bién d0 tin hiéu Kia.

- Buéc 4: thdo bién tré VR, ra khoi mach, do gid tri cta bién trg, day chinh 1a

téng tro cua mach .
— NN

VRi = 20K
< Po tong tro ra

- Budc 1: T mach hinh 1.8 .sinh vién dung OSC do bién d6 dién ap ngd ra Vo,
gia tri nay goi la Vo Gitt c6 dinh V;

- Budc 2: mac bién tro VR =20K ¢ ngd ra ciia mach ( song song véi tai AC).

- Budc 3: dung OSC quan sat Vo. Chinh bién tré VR cho toi khi thiy bién do
tin hiéu ngd ra giam con % so vai bién dd Vor.

- Budc 4: Cat bién tro VRL ra khoi mach va do gié tri bién tro nay. Pay chinh 1a
téng tré ra cua mach.
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%/

C1

—

VR[ = 20K
L 2

<—O<

2.2 Mach mic theo ki¢u B chung (B-C):
A.LY THUYET

2.2.1 Mach dién co ban: Hinhl.9

O Ecc
Y
R1
Cl c2 Ura
e
le
Rn R2 ¢ Re E:|
Rt
Un

Hinh 1.9: So' d@6 cdu tao mach Tranzito mdc theo kiéu B-C
Trong do:
Vi: Ngb vao
Vo: Ng0 ra
Rc: Dién tro tai
Re: Dién tré ngd vao
Rb1, Rb2: dién trd phan cuc

2.2.2 Mach dién twong duwong

I.: IE IC

L =
f D + @ IC:U__IE
E B B B

Hinh 1.10a: Cach mic mach B-C Hinh 1.10b: So d6 tuong duwong mach B-C
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Trén so d6 mach hinh1.10 14 so dd mach Tranzito méc theo kiéu B-C cia
Tranzito npn. Nhu cdu tao cta Tranzito dugc két hop tir ba khdi ban dan tao nén
hai tiép giap pn. Co thé coi tiép giap BE nhu mot didt D, ngoai ra vi I, =e.l. nén
giita hai cuc B vacC duoc thay thé bang mot ngudn dong co gia trj 1a 0.Ig. Véi su
thay thé d6 ta c6 so dd trong dwong nhu hinh 1.10b

Khi Tranzito duoc phan cuc va hoat dong ¢ ving khuéch dai thi tiép giap BE
dugc phan cuc thuan. Khi d6 Didt D tuong dwong v6i mot dién tré cé gid tri bang

dién tré thuan cua Didt , dién tré nay dugc ky hi¢u 1a re va dugc tinh:
LY
I E
V&1 Ut 1a dién &p nhiét, & nhiét do binh thuong Ur= 26mV, do doé:
26mV

e =
IE

Nhu vay so d6 tuong duong duoc vé& lai nhu hinh 1.10

| lc

if—
E _<+— C

r. l=a.l:

B

Hinh 1.11 : So d6 twong duong mach mic B-C
Véi so d6 twong duong hinh1.11 C6 thé tinh dugc trd khang vao ra ctia mach nhu
Sau:
- Tro khang vao : Zv =re Gi4 tri re rt nho, toi da khoang 50U
- Tré khang ra dugc Zr dugc tinh khi cho tin hi€u vao bﬁng khong, vi thE e = 0
nén Ic = B.Ig c6 nghia ngd ra cta hinh1.8 hd mach, do d6: Zr=
Thuc té tré khang ra ciia mach C-B khoang vai MQ.

2.2.3 Cdc thong sé co bén:

- Tong tr& ngd vao:

R= VI = Vbe (1.9)

R,= V0= Veb (1.10)

- Do khuéch dai dong dién:
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A== 1C-549 (1.11)
li Ib
- D6 khuéch dai dién ap:
Vo _ Vcb
A=—= "= 1.12
T Vi o Vbe ¢ ( )

2.2.4 . Tinh chat:
Mach nay co mot s6 tinh chat sau:
e Tin hiéu duoc dua vao cuc E va léy ra trén cuc C.
e Tin hiéu ngd vao va ngd ra dong pha.
e Hé s6 khuéch dai dong dién p<1, hé s6 khuéch dai dién ap o>1.
e Tong trd ngd vao nho tir vai chuc Q dén vai traim Q.
e Tong tro ra rat 1on tr vai chuc kQ dén hang MQ.
B. THUC HANH

2.2.5 Lip mach khuéch dai B chung
|. To chirc thue hién

Ly thuyét day tap chung

Thyc hanh theo nhom (3 sinh vién/nhom)

II. Lap bang vat tw thiét bi

TT Thiét bi - Vat tw Théng s6 ky thuit So luwong
1 | May hién song 20MHz, hai tia 1may/nhom
2 | Pong ho van ning V-A-OM 1cai/nhom

Bo mach thi nghi¢m
3 | dung tranzitor ludng cuc | Bo 2002 Imach/nhém
(BJT)
4 | Linh kién Bo Bo/nhom
5 | Day nbi Day do’n.?’osnflm X 20m/nhém
25c¢m nhiéu mau
bi¢n ap vao
6 | Ngudn dién 22.9A9V/ 2A 1b6/nhoém
Dién 4p ra
0 -:- 30DCV
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I1. Quy trinh thuc hién

TT Cf1 ¢ bu.ci’c Phuong phap thao tac Dun.g fil.l thiet Yéu cau k¥ thuat
cong viéc bi,vat tu
Kiém tra dung cu B0 dung cu Str dung dé do céc
Kiém tra may phat May phat dang xung,

1 | Chudn bi xu.rxlg o Xupg 3 Khi dc‘) xac dinh du’qc;
Kiém tra may hién May hién chu ky, dang xung, tan
s6ng séng s6...

Bo mach thi nghiém | Bo mach
K&t ndi - giyr;écthnéi Pung so do nguyén 1y

2 | machdién | Dung day dan két noi '

3 | Cép ngudn Néi day d6 v6i duong | Bo ngudn 12vDC
Day den véi am Bo mach Pung cyc tinh

4 Po kiém tra K‘ét nfr)i‘ mach véi Pong ho van | Plng dién ap
dong ho van nang nang

V& so d6 nguyén 1y
, V& so do lap rap
Bao . . But, gidy Trinh bay nguyén 1y
caothuc Viét trén giay ’ A
5 hanh hoat dong ’
Ghi cac thong s6 do
duoc
3 Kiém tra, danh gia (Thang diém 10)
TT Tiéu chi Noi dung Thang diém
1 Kién thic | So sanh diém khac nhau co ban trong co
ché hoat dong cua tranzito ludng cuc
(BJT) va tranzito trudng (FET) & ché do 4
khoa
Trinh bay dugc quy trinh thyc hanh
2 K¥ ning Lip duoc mach dién dung yéu cau ky
thuat 4
Do duoc cac thong sb can thiét
3 Thai do - An toan lao dong 5
- V¢ sinh cong nghiép
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4 No¢i dung thuc hanh

Lap mach nhu hinh v&

AN E

Rb Rc
|C2 VD
|
+ —K Q1 1uF
C1 v 10K
— Rb2 1uF
-~ Re Vi RL
1uR
xf“"

Hinh 1.12: Mach khuéch dai B chung

Sinh vién méac mach nhu hinh 1.12 thuc hién tuong tu nhu mach khuéch dai E
chung

V61 VCC=+12VDC, Rbl = 15K. Rb2 =6,8K, RE =390, Q1 loai 2SC1815
(C1815) . Vi dugc lay tir may phat song 4m tan

Chu y: khi thuc hién do téng tré vao, ra ctia mach khuéch daisinh vién can phai
chon gia tri bién tro dat vao sao cho két qua do dac chinh xac nhat. cin xem lai ly

thuyét tinh toan tong tré vao ra cia mach khuéch dai.
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2.3 Mach mic theo kiéu C chung (C-C):
A.LY THUYET

2.3.1.Mach dién co ban : Hinh1.13

+F
Nguén cung cap
Rb1 Rc
Vi: Ngo vao s
Rb2 Vo:Ngdra

Hinh 1.13: So dd ciu tao mach mic theo kiéu C-C

Trong do:
Vi: Ngb vao
Vo: Ng0 ra
Rc: Dién tro tai
Re: Dién tréd ngod ra
Rb1, Rp2: dién tré phan cuc

2.3.2 Mach twong dwong: hinh 1.14

C - e fe
c

E HEN

E
Hinh 1.14a: Cach mic mach C-C Hinh 1.14b: Mach twong duong cach mic C-C

2.3.3 Cac thong s6 co’ ban

- Tong tré ngd vao:
Ri= VI=VY0 (113
i Ib

- Tong tro ngo ra:

R =\|’_° =\|’_e (1.14)

o] e
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- Do khuéch dai dong di¢n:

A=E == pl (1.15)

i I b

Do khuéch dai dién ap:

V
=o_Zeo 1.16
A=yTy Et (1.16)

- Tinh tong tré ngd vio:

U, _ l,.r, +1.r, +1,.R,

Ri=
Iy Iy

Ri=r, +pr, + bR,
Ri=h_ + AR, (=Vaitram KQ) (1.17)

- Tinh tong tr& ngd ra:

Dién trd Ry 13 dién trd ctia cau phan 4p Rbl song song Rb2. Pung tir ngd vao
nhin va mach ta thdy dién tré Ry song song noi tré ngudn Rs. Thudng dién tré Ry
rat 16n so voi Rs nén dién trd twong duong ciia Ry song song vai Rs ciling chinh 1a
Rs nhu mach tuong duong hinh 4.6. Nén tong tré ngd ra 1a:

Theo mach tuong duong thi cac dién tréd Rs, tb va Bre mac nodi ti€p nhau va
mac song song voi dién trd Re. Ta co:

Ve=1.R, =1,.(R, +1, + Ar,)

Suy ra:
Ro—\é L (Ry+r,+Br,) R +1, + A,
I g, B
Ro=r, +%(rb +R,)  (=vai chyuc ohm) (1.18)

- Tinh d6 khuéch dai dong dién:
L (B,

A =p+1 (1.19)
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- Tinh d¢ khuéch dai dién ap:

A\/:U_R:\i Ie'Re — ﬂRe
u, VvV, Lnp+l.r,+1,.R, 1 +Br +pR,
A =1 Vi (r, +pr, << BR)) (1.20)

- Xét goc pha: Khi Vb tang lam cho Ib ting va Ie tang nén Ve cling tang
theo, nén dién ap cua tin hiéu vao va ra déng pha.
2.3.4. Tinh chat:
Mach ¢6 mét sé tinh chdt sau:

e Tin hiéu dugc dua vao cuc B va léy ra trén cuc E.

e Tin hiéu ngd vio va ngd ra dong pha.

e Hé sb khuéch dai dong dién B>1, hé s6 khuéch dai dién 4p a<l.

e Tong tré ngd vao tir vai kQ dén vai chuc kQ.

e Tong tré ngd ra nho tir vai chuc Q dén vai traim Q.

B. THUC HANH
2.3.5 Lip mach khuéch dai cwe C chung

I- T6 chirc thye hién

Ly thuyét day tap chung

Thyuc hanh theo nhom (3 sinh vién/nhom)

I1.- LAp bang vt tu thiét bj

TT Thiét bi - Vat tw Théng s6 ky thuit So luwong
1 | May hién song 20MHz, hai tia 1may/nhom
2 | bong hd van ning V-A-OM 1cai/nhom

Bo mach thi nghi¢m
3 | dung tranzitor ludng cuc | Bo 2002 Imach/nhém
(BJT)
4 | Linh kién Bo Bo/nhom
5 | Day ndi Day don.?’osr]\am X 20m/nhém
25cm nhiéu mau
bi¢n ap vao
6 |Ngudn dién ZZ.QAFV/ZA 1bo/nhom
Dién 4p ra
0 -:- 30DCV
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Quy trinh thuc hién

TT Cf1 ¢ bu.ci’c Phuong phap thao tac Dun.g fil.l thiet Yéu cau k¥ thuat
cong viéc bi,vat tu
Kiém tra dung cu B0 dung cu Str dung dé do céc
Kiém tra may phat May phat dang xung,

1 | Chudn bi xu.rxlg o Xupg 3 Khi dc‘) xac dinh du’qc;
Kiém tra may hién May hién chu ky, dang xung, tan
s6ng séng s6...

Bo mach thi nghiém | Bo mach
K&t ndi - giyr;écthnéi Pung so do nguyén 1y

2 | machdién | Dung day dan két noi '

3 | Cép ngudn Néi day d6 v6i duong | Bo ngudn 12vDC
Day den véi am Bo mach Pung cyc tinh

4 Po kiém tra K‘ét nfr)i‘ mach véi Pong ho van | Plng dién ap
dong ho van nang nang

V& so d6 nguyén 1y
, V& so do lap rap
Bao . . But, gidy Trinh bay nguyén 1y
caothuc Viét trén giay ’ A
5 hanh hoat dong ’
Ghi cac thong s6 do
duoc
VI- Kiém tra, danh gia (Thang diém 10)
TT Tiéu chi Noi dung Thang diém
1 Kién thic | So sanh diém khac nhau co ban trong co
ché hoat dong cua tranzito ludng cuc
(BJT) va tranzito trudng (FET) & ché do 4
khoa
Trinh bay dugc quy trinh thyc hanh
2 K¥ ning Lip duoc mach dién dung yéu cau ky
thuat 4
Do duoc cac thong sb can thiét
3 Thai do - An toan lao dong 5
- V¢ sinh cong nghiép
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V- Noi dung thuc hanh

Lap mach nhu hinh v&

A vcces12vDe

21
18K
Ci Ri o
| 1 _|: =)
[ A 22c1815
1K Co
10uF W_____{f
Vi Y

Rz
GKB

10uF

AL
390

4\

Vout

NZ

Sinh vién mic mach nhu hinh 1.15 thuc hién tuong tu nhu mach khuéch dai E

chung

Chu y: khi thuc hién do téng trd vao, ra ciia mach khuéch daisinh vién can phai

Hinh 1.15: Mach khuéch dai C chung

chon gia tri bién trd dat vao sao cho két qua do dac chinh xac nhat.

CAU HOI VA BAI TAP NANG CAO
Bai tap 1: Cau hoi tric nghiém khach quan
Hay lwa chon phwong dn ding dé tra 16i cdc cdu héi dwdi day bang cdch t6
den vao o vuong thich hop:

TT Noi dung cau hoi a|bjc|d
1. Mic tranzito nhw thé nao dé cé tong tré vao nhé
nhat? A I I O
a. Mic kiéu E chung.
b.  Mic kiéu B chung
c. Mic kiéu C chung
d. Tuy vao dang mach.
2.| Mic tranzito kiéu nao dé cé tong tré vao 16n nhit?
a. Maic kiéu E chung. [ s O A s O A
b. Mic kiéu B chung
c. Mic kiéu C chung
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d.  Tuy vao dang mach.

| Mic tranzito Kiéu nao dé c6 tong tré ra nhé nhat?
a. Mic kiéu E chung.

b. Mic kiéu B chung

¢.  Mic kiéu C chung

d. Tuy vao dang mach

| Mic tranzito Kiéu nao dé cé tong tré ra 16n nhat?
a. Maic kiéu E chung.

b. Mic kiéu B chung

c. Mic kiéu C chung

d.  Tuy vao dang mach.

| Mic tranzito kiéu nao dé c6 hé sé6 khuéch dai dong
16n hon 1?

a. Mic kiéu E chung.

b. Mic kiéu B chung

c. Mic kiéu C chung

d. Tuy vao dang mach

| Mic tranzito kiéu nao dé cé hé so khuéch dai dién ap
16m hon 1?
a. Mic kiéu E chung.
b. Mic kiéu B chung
c. Mic kiéu C chung
d. Tuy vao dang mach.

| Mic tranzito kiéu nao dé cho hé s6 khuéch dai dong
va dién ap 1én hon 1?

a. Mic kiéu E chung.

b. Mic kiéu B chung

c. Mic kiéu C chung.

d. Tuy vao dang mach.

.| Trong truwong hgp nao tranzito ¢ trang thai ngung
din?

a. Tiép giap BE phan cuc nguoc.

b. Tiép giap BC phan cuc nguoc.

c. Tiép giap BE phén cuc thuan.

d. Gbémavab.

4.9. Trwong hop nao tranzito & trang thai
khuéch dai?
a. Tiép giap BE phan cuc nguoc.
b. Tiép giap BC phan cuc ngugc.
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c. Tiép giap BE phén cuc thuan.
d. GoOomavac.

1( Truwong hep nao tranzito din dién bio hoa?
a. Tiép giap BE phan cuc nguoc. O | OO
b. Tiép giap BC phén cuc thuan.
c. Tiép giap BE phan cyc thuan.
d. Goéma vac.

Bai tap2 : Mach phan cuc BJT NPN

So dd noi day:

¢ Cap nguén +12V cua nguén DC POWER SUPPLY cho mach A2-1

- Chét +12V ciia mach <chot +12V

- Chét GND ciia mach <chot GND cia nguésn DC POWER SUPPLY.
¢ Ngan mach cac mA ké.

¢ Khao sat BJT NPN C1815.

DC COMMON EMITTER T.AMPLIFIER AZ-1

Cac bwoc thi nghiém :
Budc 1: Chinh bién trg P1 dé VCE c6 céc gid tri theo bang A2-1. Po dién 4p roi
trén R2 (VR2), ghi vao Bang A2-1. Tinh IB, IC, va hé s6 khuéch dai dong p.

Bing 42- 1
Bitn i V T(l‘l;];l(gi;so Théng s tinh toin Nhén xét
1€Dap Vg _ —
V] Va[V] Vi, V. -V. B=h; Trang thai hoat dong cuia BJT
: [B = [“\] I ZMH] / (Nzumg dan, Khuéch da1, Bao he
c All =11 gung dan, Khuéch dai, Bio hoa)
7 R 5 Pj 4 PA ¢/ b
= Ve
=55V + 65V
=0.1 +0.2V
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Budc 2: Cho biét diém 1am viéc tinh Q trong cd 3 trwong hep phan cuc néu trén
cua BJT:

Q(Ico, Vero) Trang thai lam viéc

Q1
Q;
Q:

¢ Ngan mach cac mA ké.
¢ Khao sat BJT PNP A1015

pc CoMM- EMITTER T.AMPLIFIER AZ-2

Cac bwoc thi nghiém :
Budc 1: Chinh bién trg P1 dé VCE c6 céc gi4 tri theo bang A2-2. Po dién 4p roi
trén R2 (VR2) ghi vao Bdng A2-2. Tinh IB, IC, va hé sé khuéch dai dong p.

Bang A2-2
Th;)ng %0 Théng $6 tinh todn Nhin xét
Dién ’il} Ve can do
V] Ve [V] V., V-V, B=hs 'NTrang ;?éillé?at:ﬁfpna{g Figm}—f‘
I, = n_[_\] I, = L [A]| = L/, (Ngung dan, Khuéch dai, Béo hoa)
~ 12V K, R;FF,
~-55 +-6.5V
~-0.1 +-0.2V
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Buwdc 2: Cho biét diém 1am viéc tinh Q trong cd 3 trwong hep phan cuc néu trén
cua BJT :

Q1(Icg, Verg) Trang thai lam viéc

Qi(Icot, Verq)
QaIcgo. Verga)
Qs(Icos, Vergs)

Bai tap3: Lap mach phan cuc CE

Khao sat DC

So do néi day

¢ Cap nguén +12V cua ngudon DC POWER SUPPLY cho mach A2-3

AC COMM- EMITTER T.AMPLIFIER A2-3

+12V

Ji

R&

Cdc bwoc thi nghigm:
Buwoc 1:

1. Xdc dinh diém lam viée tinh Q(Ico, Vo) ciia mach :

- Do dién ap tai diém A N A T e
- Do dién ap VEEQ T oo
- Tinh dong : ,
- I V, -V CEQ -
€Q
R, +R;

= Diém lam viéc tinh Q(Ieg, VEEQ) T v
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Budgc 2: Cho biét trang thai hoar déng cia BIT :

Khao sat dic tinh khuéch dai AC & day tan giira

So dé noi day:

¢ Van cap ngudn +12V nguén DC POWER SUPPLY cho mach A2-3

¢ DUng thém tin hiéu tir may phat tin hiéu Function Generator trén thiét bi ATS dé
dua tin hiéu AC dén ngd vao IN caa mach khuéch dai. Va chinh may phét tin hiéu
- Pit ché d6 (Function) tai vi tri : Sine

- Chinh bién tro Amplitude dé c6 gia tri dién 4p dinh dinh VIN(p-p) = 30mV

- Tan s6 1Khz: Range : it tai vi tri : x1K

Frequency : Vi tri phu hop.

¢ N&i ngd ra OUT cuia may phat dén ngd vao IN cua mach.

¢ Dung dao dong ky dé quan sét tin hiéu dién ap ngd IN vao va ngd ra OUT

1. Do cac @a tr1 Vi, Voo tinh A,. Ghi két qua vao bang 42-3
2. Do dg léch pha AD giita tin hiéu ngd vao Vpy va tin hiéu ngo ra Voyr
Bang A2-3
Théng s6 cin do Tri s6 dién ap vao Vi (p-p) = 30 mV
Bién d§ Vour pp)

n . 3ea OUTip-p)
D loi dién ap A, = e

IN(p-p}

Do léch pha AD

3. Quan sdt trén dao dong ky va vé trén ciing mot hé truc toa do dang tin hiéu
dién dp ngé vao (Viy) va tin hiéu dién dp ngé ra (Vo)
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HOAT PONG THUC HANH TAI XUONG TRUONG
a. Néi dung:
- Thyc hanh lap rap cac mach khuéch dai dung Tranzito .
- Nghién ctru, hi¢u chinh, stra chita cdc mach khuéch dai dung Tranzito
b. Hinh thitc t6 chirc: Té chac theo nhdm nhé mdi nhém tir 2 -4 hoc sinh.
Gi4o vién hudng dan ban dau hoc sinh thuc hién cac noi dung dudi sy theo
ddi, chi dan cta gido vién.
1. Vat tu-thiét bi-dung cu
1.1. Vat liéu:
- Céc vat li¢u linh kién thy dong: cac loai tu dién, c4c loai di¢n tro, cac loai cudn
cam, cac loai bién ap, day ndi1
- Cac linh kién tich cuc: cac loai di 6t, cac loai BJT, FET, SCR, cac loai IC.
- Bo mach céac khoi: nguon, khuéch dai...
- Bang mach in, thi€c han, nhya thong, con cong nghiép, hoa chat an mon mach in,
hoa chat tam say, ré lau...

1.2. Dung cu va trang thiét bi:
1. Bang 1.1: Dung cu va trang thiét bi

Stt Tén dung cu Chi tiéu ky thuat S6 lwong Ghi
va trang thiét bi chu
1 | M6 han nung 220V | 40W 1 cai / nhém
2 | Mo han xung 220V | 7T5W 1 cai / nhém
3 | Pong ho do AVO Sanwa 1 cai / nhom
4 | BG dung cu nghé dién tr 1 b0 / nhém
5 | May hién séng Pén 20MHz | 1 may / 4 nhom
6 | May phat séong chuan Pén 100KHz | 1 may / 4 nhom
7 | Nguon dién DC 12V 220V / 12VDC 1 bd / nhém

2. Hoc li¢u:
- Tai liéu huéng dan mo-dun
- Tai liéu huéng dan bai hoc
- So @6 mach dién nguyén Iy
- Phi¢u kiém tra
3. Nguon lyc khac:
- Phong hoc, xudng thuc hanh c6 dii anh sang, hé thong thong gid diing
tiéu chuan
- So 36 md phong phuong phép sira chita mach khuéch dai
- May chiéu overhead
- Projector
4. Chia nhom:
Chia timg nhom, mdi nhom tir 3 dén 5 hoc sinh
5. Quy trinh thyc hién:
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- Chuan bi phong thyc tap (lam vé sinh sach s& phong thuc tap).

- Po kiém tra dién ap ludi xoay chiéu.

- Tap két dung cu lam vigc, thiét bi do, linh kién dang vi tri.
- Kiém tra so bo thiét bi do va cac linh kién.

- Thuc hién Modun:

- Gido vién huéng dan, theo doi, kiém tra két qua thyc hanh, va nhan xét.

6.

- Hoc sinh theo ddi huéng dan va thuc hanh.
- Thu don vat tu, thiét bi do vé ding vi tri ban dau.
- Don v¢ sinh phong thuc hanh.

Cac bai thuc hanh

Bai thwe hanh 1: Thwce hanh lflp rap mach cuc E chung (E-C)

- Lap rap mach:

. Mach khuéch dai méc theo kiéu E-C: Theo so d6 mach dién

Vi: Nga vpo ?

Rb1

9 Nguan cung cEp

Rb2

Rc =1KQ
Re =100Q
Rb1 =22KQ
Rb2 =1,8KQ

- Cho nguon cung cip diéu chinh dugc tr 3 - 12 v vao mach dién tang dan
dién ap, ghi lai s6 liéu va cho nhin xét vé mdi tuong quan giita cac yéu té:

+V
q

Nguan cung cEp

Rc
Vo:Ngara
Re
Rc = 1KQ
Re = 100Q
Rb1 =220KQ

Dién ap

3v

4v

5v

Y

v

8v

9v

10v

11v

12v

Ve

Vb

khi ting ngudn va cho nhan xét.

hop.

Cho tin hi¢u hinh sin ngd vao 1vpp. Quan sat dang séng ngd vao va ngo ra

Lan luot gilr ngu6 ¢ 3 muc 3v, 6v, 12v tang dan bién d6 tin hiéu ngd vao
dén 3vpp quan sat dang séng va cho nhan xét.
Thuc hién tinh hé s6 khuéch dai dong dién va dién ap trong cac truong
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Bai thue hanh 2: Thuc hanh lip rap mach cuwe B chung (B-C)

- Mach méc theo kiéu B-C: Theo so dd mach dién

RC:
Re:

% Nguan cung cEp

Rb1 Re
Vo: Ngara
Vi: Nga vuo é
Rb2 Re
L
-+
1KQ Rp1 = 22KQ
1002 Rp2 = 1,8KQ

- Cho ngudn cung cap diéu chinh duoc tr 3 — 12 v vao mach dién tang dan
dién ap, ghi lai s6 liéu va cho nhin xét vé mdi tuong quan giita cac yéu té:

Dién &p

3v

4v

5v Y v 8v 9v 10v 11v

12v

Ve

Vb

- Cho tin hi¢u hinh sin ngd vao 1vpp. Quan sat dang song ngd vao va ngd ra khi
ting ngudn va cho nhan xét.
- Lan luot gilr ngu6 ¢ 3 muc 3v, 6v, 12v tdng dan bién d6 tin hiéu ngd vao dén
3vpp quan sat dang song va cho nhan xét.
- Thuc hién tinh hé s khuéch dai dong dién va dién 4p trong céac trudong hop.

Bai thue hanh 3: Thue hanh lip rap mach cwe C chung (C-C)

- Mic mach theo kéu C-C: Theo so dd mach dién

Re = 1KQ

Rbl

+V
? Nguan cung cEp
Rc

Rp1 = 22KQ
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Rc = 100Q2 Rp2 = 1,8KQ

- Cho ngudn cung cap di€u chinh dugc tir 3 — 12 v vao mach dién tang dan
dién ap, ghi lai so li€u va cho nhan xét vé moi tuong quan gitra cac yéu to:

Dién &p

3v

4y 5v )Y v 8v Qv

10v

11v

12v

Vc

Vb

khi ting ngudn va cho nhan xét.
- Lan luot gilr ngu@)n ¢ 3 muc 3v, 6v, 12v tdng dan bién d6 tin hiéu ngd vao
dén 3vpp quan sat dang song va cho nhan xét.
- Thuc hién tinh hé s6 khuéch dai dong dién va dién ap trong cac truong

hop.

D. PANH GIA KET QUA: (tinh theo thang diém 10)

Cho tin hiéu hinh sin ngd vao 1vpp. Quan sat dang song ngd vao va ngo ra

Muc tiéu

Noi dung

Diem
chuan

Kién thirc

- Trinh bay dugc tac dung linh kén

- Hi€u dugc nguyén ly 1am viéc cua mach thu tin hiéu

cao tan

- Str dung duoc cac dung cu lap rap stra chita

Ky nang
- Chuan doan khoi hu hong cua may thu
- Thay thé duoc linh kién bi hong

Thdi dé | - Chap hanh qui dinh trong hoc tap

- Nghiém tuc, can than, an toan khi thuc hanh
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BAI 2
MACH KHUECH PAI TiN HIEU NHO DUNG FET

Muc tiéu:

Kién thire
- Phan tich duoc nguyén 1y 1am viéc ciia cac mach khuéch dai co ban dung FET
- Thiét ké, 1ap rap cac mach khuéch dai dung FET theo dung yéu cau k§ thuat.

Ky nang
- Do dac, ki€m tra, stra chita dugc cac mach di¢n tin hi¢u nho dung FET theo yéu
cau k¥ thuat.

Thai do
- Chu ¥ an toan cho ngudi va thiét bi
- Chap hanh qui dinh trong hoc tap
- Nghiém tuc, can than, an toan khi thuc hanh , ddm bao vé sinh cong nghi¢p

A.LY THUYET

1. Mach khuéch dai cwe nguodn chung

1.1 Mach dién co ban

Co thé dung mach phan cuc ¢d dinh (hinh 2.1), mach phan cuc tu dong
(hinh 2.2) hoic mach phan cuc bang cau chia dién thé (hinh 2.3). Mach tuong
duong xoay chiéu vé& ¢ hinh 2.4.

+UDD DD
- 2
3 €y ] i I_"'u
""1_1 _j 4—|
R bl
G 0

Hinh 2.2

1.2 Mach dién twong duwong
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*+*Vop

Yo

L

4
v, —p +

el { Y %g, = =
j ij_cs I|_. E

Hinh 2.3

Hinh 2.4
Trong d6 Ri=Rg & hinh 2.1 va 2.2 ; Ri=R1//R2 & hinh 2.3 . Phéan giai
mach ta tim duoc:

1.3 Cac thong so co ban
Db loididnthé: Av = v—” = —gu (Rp 1) (2.1)

_Téngtrévio: Z,= -+ =R, (22)

- Toéng trorra: Zg =14 //Rp (2.3

Do loi dién thé ciia mach khuéch dai cuc nguén chung véi di¢n tro Rs:
Gia str ta xem mach hinh 2.5 vo61 mach tuong duong hinh 2.6

5 & + - D ‘—1? Yo
e
RG C g:nvgs
R rﬂl
R —
= Vg — Vg
Ta




L. Vg —V -1, k., -1 R
Tacd: ‘0=3m'”'gs+u=8m‘i’gs+ 0+~ D ot-8
rd rd
Vi Vgs = Vi~ 1pRs
Nén:
. . 1, R 1, R
ip =g, (v, —i,Rg)+——2 0%
Ty
: gmvi Vn
=1y = = —
E,.+E
1+g R, +—L g Ep
Iq
= v =4 RD
SUY ra A= 0o _ _ m
’ v p + R

Néutabdr 4 trong mach tuong duong:

— ngD
v 1+g R, (24)

2. Mach khuéch dai cwe mang chung

Muc tiéu

+ Giai thich dugc nguyén ly hoat dong co ban
+ Biét duogc cac thong sd co ban

2.1 Mach dién co ban
Nguoi ta c6 thé dung mach phan cuc ty dong hodc phan cuc bang cau chia
dién thé nhu hinh 2.7 va hinh 2.8

DD op
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2.2 Mach dién twong duwong

:F-l + v, -0
= @, = T,
= _ S “
Hinh 2.9

2.3 Céc thong s6 co ban

Mach tuong duong xoay chiéu duoc vé & hinh 2.9. Trong d6: Ri=RG trong hinh 2.7
va Ri = R1//R2 trong hinh 2.8

- D6 loi dign thé:

= Ay = = <1 (2.5)

- Tong tré vao Zi = Ri (2.6)

- Tong tré ra: Ta thay RS song song véi rd va song song véi nguon dong dién gmVgs.
Néu ta thay thé ngudn dong dién nay bang mot ngudn dién thé ndi tiép véi dién tre
1/gm va dat ngudn dién thé nay bang 0 trong céch tinh Zo, ta tim dwogc tong tro ra
cua mach:

Zo= Rs /ltg Il 1/gm (2.7)

3. Mach khuéch dai cuc cong chung

Muc tiéu

+ Giai thich dugc nguyén ly hoat dong co ban
+ Biét dugc cac thong s co ban
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3.1 Mach dién co ban

-H'?DD
C, C,
| | £ | |
LI S Ry
==
/77
3.2 Mach dién twong duwong
oo B
—’
K _® "

Hinh 2.11
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Tir mach tirong duong xoay chiéu ta thiy:

L v, v 1
MNgoail ra: lile —gm"'gs=R—1+ngi =V1[8m "‘—}

T‘Jgs = -9

Y0 = BmVge FD = 8mFD Y

W
:“?sz 0

= ngD
Wy

s s

—=Z, =-1= _Bs
1, 1+g R,

1

Néu dua r4 vao mach tuwong duong thi:

Ay = gmRp /ity

1
Z. =R ff —
! S e

Z.=Rea /f
1 S g

B. THUC HANH

R
1

=R #f —

Em

4. Lap mach khuéch dai tin hiéu nhé dung FET

Bai 1 : Lap mach Fet Cyc ngudn chung

I- T6 chirc thwe hién

Ly thuyét day tap chung
Thuc hanh theo nhoém (3 sinh vién/nhom)

I1.- Lap bang vit tu thiét bi

(2.8)

(2.9)
(2.10)

TT Thiét bi - Vat tu Théng s6 k§y thuit So lwong
1 | May hién song 20MHz, hai tia 1may/nhom
2 | bong hd van ning V-A-OM 1cai/nhom
g | Bomach thi nghi¢m Bo 2002 Imach/nh6m

dung tranzitor ludng cuc
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(BJT)
4 | Linh kién Bo Bo/nhom
5 | Day néi Day don 0.05mm X 20m/nhém
25c¢cm nhi€éu mau
bién &p vao
6 | Ngudn dién 22.9A(,:V/ 2A 1b6/nhom
Dién 4p ra
0 -:- 30DCV
V- Quy trinh thwe hién
TT CAa ¢ bu.(fc Phuong phap thao tac Dun.g (il'l thiet Yéu cau ky thuat
cong viéc bi,vat tu
Kiém tra dung cu Bd dung cu Str dung dé do cac
Kiém tra may phat May phat dang xung,

1 | Chudn bi Xu.r:g o xur]g 3 Khi d(? xac dinh du’qg
Kiém tra may hién May hién chu ky, dang xung, tan
s6ng s6ng s0...

Bo mach thi nghi¢m | Bo mach
Iy Day két nbi Pung so d6 nguyén 1y
Retnoi ~ .z z. | Bomach

2 | mach dién | Dung day dan két noi '

3 | Cép ngudn Néi day do6 v6i duong | BO ngudn 12VDC
Day den véi am Bo mach bung cuyc tinh

4 Po kiém tra Két néi‘ mach véi Pong hd van | Dng dién ap
dong ho van nang nang

V& so dd nguyén ly
, V& so do lap rap
Bao . . Bit, gidy Trinh bay nguyén Iy
caothyc Viét trén giay ’ .

5 hanh hoat dong ’
Ghi cac thong s6 do
duoc

VI- Kiém tra, danh gia (Thang diém 10)
TT Tiéu chi Noi dung Thang diém
1 Kién thic | So sanh diém khac nhau co ban trong co

ché hoat dong cua tranzito ludng cuc 4
(BJT) va tranzito trudng (FET) & ché do
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khoa
Trinh bay dugc quy trinh thuc hanh

2 K¥ ning Lap dugc mach dién dung yéu cau ky

thuat 4
Do duogc cac thong sb can thiét
3 Théi d - An toan lao dong 5

- V¢ sinh cong nghiép

V- Noi dung thuc hanh
a. Khao sat DC
Cap ngudn *12V cua ngudén DC POWER SUPPLY
Ngan mach mA-ké .

JFET AMPLIFIER CIRCUIT A&-1

1"' +12v

12V .

-12V

Phan cuc mach khuéch dgi dung FET

Cac budc thuc hanh

Buéc 1: N6i J3 , khong ndi J1, J2 - dé ndi cuc cong Gate T1 qua tré R3 & P1
xubng dat (khong cap thé nudi cho cong ctia JFET ). Ghi gia tri dong va thé trén
transistor truong.

L = et dugc goi ladong ......cccevvevvienieennnnns
‘Gidi thich ddc diém khdc biét giiva transistor trieong FET (yéu t6 diéu khién

bang thé) va transistor lwong cwe BJT (véu té diéu khién bang dong).

Buwéc 2: Ngat J3, ndi J1, J2 dé phan cyc thé cho cong ctia JFET

+ Chinh bién tr& P1 ting budc dé c6 dién ap diéu khién VGS nhu bang A6-1. Po

dién ap VDS, tinh dong ID qua FET ghi két qua vao bang .
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Bdng A6- 1
Vs (V) 1 0,5 0 05 |-1vV |-1,5 |-2V |3V |4V |5V
Vbs (V)
Ip (mA)

+ Biéu dién trén d6 thi cac gia tri do duoc giita dong I, (truc y) va thé Vg, (truc
x). Xac dinh gia trj dién thé nghén V, (punch off)= ..................... V)

b. Khao sat AC (Van mach A6-1)

So do ndi day :

¢ Van ngét J3,n6iJ1, 72, dé phan cuc thé cho céng cua JFET
¢ Chinh P2 dé dong qua T1 ~ ImA

Cac budc thuc hién

Buéc 1: Po hé s6 khuéch dai ap Av, va d9 1éch pha A®:

Dung thém tin hi€u tir may phat tin hi€¢u Function Generator, va chinh may phat
tin hiéu dé c6: Song : Sin, Tan s6 : 1Khz, VIN(p-p) = 100mV

- Nbi ngd ra OUT cua may phat dén ngd vao IN ctia mach.

- Dung dao dong ky dé quan sat tin hiéu dién ap ngd vao va ngd ra. Po cac gia tri
VOUT, A®, tinh Av. Ghi két qiia vao bang A6-2

Bang A6-2
Théong s6 can do Tri s6 dién ap vao Vix (p-p) =100 mV

Vour

VOL‘Tr_p-pJ

Do lgi dién ap A, =
INip-p)

D¢ léch pha A®

Quan sat trén dao dong ky va vé trén cung mdt hé truc toa do dang tin hi¢u
dién ap ngd vao (Vin) va tin hiéu dién ap ngo ra (Vour)
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Duya vao trang thai hoat dong cuia transistor truong FET nodi kiéu Source chung &
bang A6-2, néu nhan xét vé cac dic trung cia mach khuéch dai (Vé hé s khuéch
dai ap Av, do 1éch pha AD)
Buéc 2: Khao sat anh hwong tong tré vao ciia mach khuéch dai:
Poi ché 46 may phat song Sin. Giir nguyén bién do tin hiéu vao tai 161 vao IN(A)/
A6-1: VIN1 =100mV
- Sau d6 thao day tin hi€u khoi chan IN, do bién dg tin hi¢u tur 16i ra may phat
xung (khong tai) . VIN2 =...............
- So sanh bién d6 xung trong hai truong hop, tinh sy mat mat bién d6 (%) do anh
huong dién trd vao cua so do.
AV (%)= oo
Buéc 3: Khio sat dap ng tin so
Giit ¢6 dinh bién do dién ap tin hiéu vao VIN (pp) = 100mV. Thay d6i tan s may
phat song tir cuc tiéu dén cuc dai (bang cach chinh Range). Po bién do dinh - dinh
VOUT(pp) tai ngd ra, ghi nhan vao Bang A6-3. Tinh Av.

Bang A6-3

Tan sb may phat f [KHz|
Biéﬂ d@ \"y()['r (p-p)
AA."
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V& biéu do Boode thé hién quan hé Bién d6 Av — Tan sé f theo Bang A6-3

Ay |

r

f (Hz)

B
P

O

Nhén xét vé dap Gmg bang thong cua mach khuéch dai ding FET. So sanh voi
BJT?

5. Sira chira mach khuéch dai dung FET

Cac budc thuc hién

Budce 1: chuan bi dung cu thyc tap

- mo han, chi han, nhya thong

- kim nhon, kim cit

- cac linh kién +board mach

Budc 2: Noi dién, do kiém tra cdn chinh bd khuéch dai cong suét

Chung ta chia lam hai cong doan

+ nbi dién, do kiém tra, can chinh bo khuéch dai cong suat khi chua gén Fet

+ nbi dién, do kiém tra, can chinh bo khuéch dai cong suat khi gén Fet

Trong mdi cong doan dugc chia nho, phan ra lam nhiéu budce theo tht ty nhu sau
a. Cong tac chuan bj

- do kiém tra d6 cach dién va din dién khi chua va sau khi gan bo khuéch dai cong
suat

- do kiém tra bo cap ngudn tao dién ap mot chidu (DC) d6i xtimg (£Vgc) cip ngudn
cho bd khuéch dai lam viéc. Néi cac day din ngudn Vde véi bang gia thu.

b. Cac budc thuc hién

+ Budc 1: do kiém tra can chinh tang khuéch dai

+ Budc 2: Do kiém tra can chinh mach phan ap dau vao tang lai ghép cong suat
ra loa

+ Budc 3: do kiém tra cin chinh bo khuéch dai cong suat con thiéu Fet cong suat

+ Budc 4: do kiém tra cin chinh bo khuéch dai cong suat co Fet cong ¢ suat

+ Budc 5: théng mach tin hiéu bo khuéch dai cong suét.

+ Kiém tra
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BAI 3
MACH GHEP TRANSISTOR

Muc tiéu:

e Phan tich duoc nguyén ly hoat dong cac mach khuéch dai ghép tang.

e Trinh bay duoc cac khéi niém vé hdi tiép, cac cach mac hoi tiép, anh huong cua
cac mach hoi tiép d6i voi bo khuéch dai.

e Do dac, kiém tra, stra chira c4c mach dién theo yéu cau k§ thuat.

e Thiét ké, lap rap cac mach theo yéu cau k¥ thuat.

e Thay thé cac mach hu hong theo sé liéu cho trudc.

Ren luyén tinh ty mi, chinh xac, an toan va vé sinh cong nghiép

[y

. Mach gheép cascode
A-LY THUYET

1.1 Mach dién

-0V,

Rp Cg B I
I - ?

Hinh 3.1: Mach khuéch dai ghép Cascode

1.2 Nguyén ly hoat dong
® Hai transistor mic chung E va chung B dugc ndi truc tiép
® Dic biét duoc st dung nhiéu trong cac tng dung & tan sé cao, vi du: mach
khuéch dai dai rong, mach khuéch dai chon loc tan sb cao
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® Te‘ing EC v6i hé sb khuéch dai dién ap am nho va tr¢ khang vao 16n dé dién
dung Miller dau vao nho

® PhéI hop tré khang ¢ ctra ra ting EC va ctra vao tang BC

® Cich ly tdt giira dau vao va dau ra: ting BC c6 tong trd vao nho, tong trd ra
16n ¢6 tac dung dé ngin cach anh hudng ctia ngd ra dén ngd vao nhét 1a &
tan sb cao, dic biét hiéu qua vol mach chon loc tan sb cao

1.3 Pic diém va wng dung

5.6 s.szg

.||—
R

(B, =p,= 200)
A 1l
Vi ¢ 1 ¢
Co=5ul
Rif‘ | [
ATKQ R, ) P—
11k AR Co=20)F

Hinh 3.2: Mach Cascode thuc té
® Mach ghép Cascode thyc té:
Av! = -1 => dién dung Miller & dau vao nho
Av?16n => hé sd khuéch dai tong 16n

B- THUC HANH
1.4 Lap mach Transistor ghép cascode
I- To chirc thue hién

Ly thuyét day tap chung
Thuc hanh theo nhom (3 sinh vién/nhom)
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TT Thiét bi - Vat tw Théng s6 k§y thuit S6 lwong
1 | May hién song 20MHz, hai tia 1may/nhom
2 | Pdng hd van ning V-A-OM 1cai/nhom
Bo mach thi nghiém
3 | dung tranzitor ludng cuc | Bo 2002 Imach/nhém
(BJT)
4 | Linh kién Bo Bo/nhom
5 |Day néi Day don 0.05mm X 20m/nh6m
25c¢m nhiéu mau
bién &p vao
6 | Nguodn dién ZZ.E)A(,:V/ 2A 1bd/nhém
Dién 4p ra
0 -:- 30DCV
V- Quy trinh thuc hién
TT CAa ¢ bu.(fc Phuong phap thao tac Dung <il.l thict Yéu ciu ky thuat
cong viéc bi,vat tu
Kiém tra dung cu B6 dung cu Str dung dé do cac
Kiém tra may phat May phat dang xung,

1 | Chudn bi Xg?g o Xur]g 5 Khi d? xac dinh du’qg
Kiém tra may hién May hién chu ky, dang xung, tan
s6ng s6ng s0...

Bo mach thi nghiém | Bo mach
Kt nd - giynié’(;[hnéi Pung so dd nguyén 1y

2 | mach dién | Dung day dan két noi '

3 | Cép ngudn Noi day d6 véi duong | B6 ngudn 12vVDC
Day den vdi am Bo mach Dung cuc tinh

4 Po kiém tra Két néi‘ mach voi Pong hd van | Bing dién ap
dong ho van nang nang

V& so d0 nguyén Iy
. V& so do lap rap
Bao . . Bit, gidy Trinh by nguyén Iy
caothuc Viét trén giay ’ A
) hanh hoat dong ’
Ghi cac thong s6 do
duoc
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VI- Kiém tra, danh gia (Thang diém 10)

TT Tiéu chi Noi dung Thang diém
1 Kién thitc | So sanh diém khéac nhau co ban trong co
ché hoat dong cua tranzito ludng cuc
(BJT) va tranzito trudng (FET) & ché do 4
khoa

Trinh bay dugc quy trinh thyc hanh

2 K¥ ning Lap duoc mach dién dung yéu cau ky

thuat 4
Do duoc cac thong so can thiét
3 Théi do - An toan lao dong 5

- V¢ sinh cong nghiép

V- Noi dung thuc hanh

1.4 Lip mach Transistor ghép cascode

% Yéu cau

1. Po va v€ dang song ngd ra Vo, ngd vao Vi ? Nhan xét.

2. Xac dinh cac thong sb Av, Ai, Zi, Zo. Nhan xét két qua.

3. Xac dinh tan sb cat dudi, tan so cit trén, bang thong. V& dap tuyén bién do-tan
sb ctia mach.

H5V
A5K |+ 4.5K
A1013 i
A 40K B1 B2 A i I 1'
—{ 1 -ﬂl——' £1815 |
[ [ I ,RL
! s | 22K Mo K
| I
&l '
0 + [
7 []  S3K 400K e E |
| : anf] S [ &M |
: ! Tanr g
<

% Hudng dan thyc hién
Bude 1: Cép Vi’ 1a tin hiéu hinh Sin, bién d6 1V, tin sé 1KHz vao tai A.
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Budc 2:  Néi 2 diém B1 va B2. Dung OSC do tin hiéu ra Vo & kénh 1, tiép tuc
chinh cac bién trd sao cho Vo dat 16n nhit nhung khong bi méo.

Budce 3: Xac dinh Av:

- Dung OSC do Vi tai B, Vo tai C ¢ 2 kénh 1 va kénh 2. V€ lai dang song va nhan
xét vé do l1éch pha va bién do cua Vi va Vo

100

s + Kénhl:

- Time/Div:
- Volts/Div:

+ Kénh2:
- Time/Div:
- Volts/Div:

Budc 4: Xac dinh Zi:
- Mic ndi tiép dién tré Rv=47Q giita B1 va B2, sau d6 tinh Zi:
Ry

&=
i——li
V2

- Vé6i: V1 1a gid tri dién ap ngd ra tai Bl

V2 1a gia tr1 dién 4p ngo ra tai B2

Cha y: Cac thong sd V1, V2 phai dugc do bang OSC.
Budce 5: Xac dinh Zo:

Vel
Zo = RL | — -
Vo2
- Véi : Vol la dién ap tai ngd ra C khi chua mic RL
Vo2 1a dién 4p tai ngd ra C khi ¢ mac RL = 2.2KQ
Budc 6: Xac dinh goc 1éch phag

- Dung OSC do Vi, Vo va cho hién thi cung lac & 2 kénh 1,2
- Xéc dinh goc I¢ch pha theo cong thirc :
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- V6i1: T 1a chu ky cua tin hi¢u

¢ la goc 1éch pha

a 1 d0 léch vé thoi gian

BAO CAO THi NGHIEM

- Sinh vién v€ lai mach dién hinh 3.6

- V€ dang song cua tin hiéu ra Vo va tin hiéu vao Vi.

- Xac dinh d¢ 1éch pha gifra tin hi€u Vi vao va tin hiéu ra Vo.
- Tinh cong suat ngd ra Po.

2. Mach Khuéch dai vi sai

Muc tiéu

+ Gai thich dugc nguyén 1y hoat dong cua mach
+ Lép dugc mach khuéch dai vi sai

A—LY THUYET

2.1 Mach dién

Hinh 3.3 Mach khuéch dai vi sai

2.2 Nguyén ly hoat dong
® Mach d6i xung theo duong thang dirng, cac phan tir twong Gng gidng nhau vé
moi dac tinh
Q1 gidng hét Q2, mac kiéu EC hoiac CC
2 dau vao vi Va Vs, 0 thé st dung 1hoic phéi hop
2 dau ra v, va vp, str dung 1 hoic phdi hop

Pau vao can bang, dau ra can bang

Vin=V1-V2 ;Vout =Va—Vp
® Dau vao can bang, dau ra khéng can bang

Vin=V1-V2 ;Vout = Va
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® Dau vao khong can bang, dau ra can bang
Vin=V1 y Vout = Va—Vp
® Dau vao khong can bang, dau ra khdng can bang
Vin = V1, Vout = Va
- hé sé khuéceh dai vi sai va hé sé triét tiéu dong pha

Ché d6 phén cuc 1chiéu: Vi1 =Ve2 =>lc1=lc2 =1e/2 => V1 =V
Néu Vin = Vi — V2 => Vp1+Vin VA Vgo-Vin => ic> 2

=>Vout = Ve1 - V2> 0

= khuéch dai dién ap vi sai

NEU Vin = V1 = V2 => Vp1+Vin VA VeoiVin => ic1 = iz

=>Vout = V1 - V2 = 0
triét tiéu dién dp dong pha
Phan tich bang so d6 twong duong xoay chiéu:

Vin= V1,V2=0 ; Vout = Va : Ay=Rc/2r,

Vin =V1-V2 ; Vou= Va- Vp : Ag=Rc/re (differential mode)
Vin=Vi=V2 ;Vout=Va . Ac=PBRc/(Pre+ 2(B+1)RE) (common mode)
Nhan xét :

® Tin hiéu vao nguoc pha: khuéch dai I6n
® Tin hiéu vao cing pha:  khuéch dai nho
® kha ning chbng nhiéu tét
® Tisb nén dong pha (CMRR-Common mode rejection ratio)
= Heé s6 KP vi sai/Hé s6 Kb dong pha
— CMRR cang I6n chat luong mach cang tét
Véi KD ngd ra khong can bang, Ty, T2 van c6 tac dung trir cac tin hiéu nhidu dong
pha hay anh hudng cua nhiét do tac dung Ién hai transistor

2.3 Pic diém va mach ing dung
< Nang cao tinh chéng nhiéu

V. Ic

R

Vout
2

) 3 diodes <———
R,

Hinh 3.4: Mach nang cao tinh chéng nhiéu
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® Co ngudn dong 6n dinh véi ndi tré rat 16n
->6n dinh nhiét va giam hé sé Kb déng pha
—>tang kha nang chdng nhiéu
Nguon dong ciing ¢ thé 12 mach dong guong

+V

@4@ Current mirror
-— \_.'

out

-V

Hinh 3.5: Mach dong guong
® S dung “active loads” - mach dong guong
= thiét lap dong collector nhu nhau trén ca hai transistor
= ting hé s6 khuéch dai vi sai
% Vdn dé dién &p troi
® Ng/nhéan: dic tinh k§ thuat caa hai transistor khéng hoan toan giéng nhau
® Khic phuc: Dung dién tré Rc khong ddi xtng (bién tro)

B- THUC HANH
2.4 Lip mach khuéch dai Visai
I- To chirc thue hién

Ly thuyét day tap chung

Thyc hanh theo nhém (3 sinh vién/nhém)

I1.- Lap bang vit tu thiét bi

TT Thiét bi - Vat tu Théng s6 ky thuit So lwong

1 | May hién song 20MHz, hai tia 1may/nhom
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Pdng hd van ning V-A-OM 1cai/nhém
Bo mach thi nghiém
dung tranzitor ludong cuc | Bo 2002 Imach/nhém
(BJT)
4 | Linh kién Bo Bo/nhom
5 | Day néi Day don 0.05mm X 20m/nhém
25c¢cm nhi€éu mau
bién &p vao
6 | Nguon dién ZZ.E)A?V/ 2A 1b6/nhom
Dién 4p ra
0 -:- 30DCV
VI-  Quy trinh thuc hién
TT CAa ¢ bu.(fc Phuong phap thao tac Dung (il'l thiet Yéu ciu ky thuat
cong viéc bi,vat tu
Kiém tra dung cu B6 dung cu Str dung dé do cac
Kiém tra may phat May phat dang xung,

1 | Chudn bi Xu.r:g o xur]g 3 Khi d(? xac dinh du’qg
Kiém tra may hién May hién chu ky, dang xung, tan
s6ng s6ng s0...

Bo mach thi nghi¢ém | Bo mach
Kt ndi - giyiaécthnéi Pung so dd nguyén 1y

2 | mach dién | Dung day dan két noi '

3 | Clp nguén Néi day d6 v6i duong | BO ngudn 12vDC
Day den véi am Bo mach bung cuc tinh

4 Po kiém tra Két néi‘ mach véi Pong hd van | Dng dién ap
dong ho van nang nang

V& so d0 nguyén Iy
. V& so db lap rap
B?O Y Bit, gidy Trinh by nguyén Iy
5 caothuc Viét trén giay hoat déng
Ghi céc thong sd do
duoc
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VI- Kiém tra, danh gia (Thang diém 10)

TT Tiéu chi

Noi1 dung

Thang diém

1 Kién thirc

So sanh diém khéc nhau co ban trong co
ché hoat dong cua tranzito ludng cuc
(BJT) va tranzito trudng (FET) & ché do
khoa

Trinh bay duoc quy trinh thuc hanh

2 K¥ nang

Lép dugc mach dién dung yéu cau ky
thuat
Do duoc cac thong so can thiét

3 Thai do

- An toan lao dong

- V¢ sinh cong nghiép

V- Noi dung thuc hanh

2.4 Lap mach khuéch dai vi sai

ngK

lm

20k A
-1

I

A0uF

Yéu cau

1. Bo va vé& dang song ngd ra Vo, ngd vao Vi ?Nhan xet.
2. Xac dinh hé s khuéch dai vi sai, 6 léch pha.
JHwéng dan thuc hién

Budc 1:

- Chinh bién trd VR1 sao cho dién p tai A bang 4V (c6 thé thay d6i sao cho
BJT1va BIT2 déu hoat dong & ché do khuéch dai)
- Sau d6 thay d6i dién ap tai B va ghi két qua vao bang bén dudi.
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- Sir dung VOM do dién ap VCD, VA, VB. Tinh hé sb khuéch dai vi sai theo cong

K=E
VI

Vé6i: Vo=VCD
VI=VA-VB
- Ghi lai cac két qua vao bang :

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

Ven(V)
K

Buoc 2 :
- Chinh bién tr& VR2 sao cho dién 4p VCD = 0.

- Cap Vi tai E 1a tin hiéu Sin, bién d¢ 1V, tan s6 1 KHz, dung OSC do tin hiéu tai
D ta duoc tin hiéu ra Vo.

- Sau d6 tang bién do Vi dén khi tin hiéu ra Vo tai D bit ddu méo dang.
- Xéc dinh hé s6 khéch dai:
Vo

dv = —
Vi
Budc 3:
- Chinh bién tr& VR2 sao cho dién 4pVB = 5V.

- Cap Vi tai E 1a tin hiéu Sin, bién d¢ 1V, tan s6 1 KHz, dung OSC do tin hiéu tai
D ta duoc tin hiéu ra Vo.

- Sau d6 tang bién do Vi’ dén khi tin hiéu ra Vo tai D bat ddu méo dang.

- X4c dinh hé s6 khéch dai:

Av= E

- So sanh va nhan xét Av & budc 2 va budc 3.

- Sau khi thuc hién xong cac budc, cac nhom ghi lai cac két qua va nhan xét.
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3. Mach khuéch dai Dalington

Muc tiéu

+ Gai thich dugc nguyén 1y hoat dong cua mach
+ Lap dugc mach khuéch dai vi sai

A-LY THUYET

3.1 Mach dién

Mach khuéch dai Darlington dang co ban dugc trinh bay ¢ hinh 4.9. Pac diém cua
mach 13: Dién tré vao 16n, dién trd ra nho, hé sé khuéch dai dong 16m, h¢ sb6 khuéch
dai dién ap ~ ltrén tal Emito.

¢ +/ce

Hinh 3.6: Mach khuéch dai dalington

3.2 Nguyén ly hoat dong
Céach phan cuc cua mach 13 1dy dong Ie ciia Q1 1am dong lyctia Q.. Hai tranzito
tuong dwong voi 1 tranzito khi d6 Pp = P1 - P2 V& Ve = 1,6V. dong cuc gbc Iy
duoc tinh:
_ Vcc _Vbe
R, + o R,

I = (B +D.1, = B 1,

Do Bp rat 16n nén: I

Dién ap phan cuc la:

V, = 1R,
V, =V, +R,

v | Bblb

Vi Rb Vo
Re

1

Hinh 3.7: Mach twong dwong khuéch dai dalington
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- Tinh tr¢ khang vao :Z;
Dong cuc B chay quarv la: I, =
Vi Vo=(l, +ﬂD.Iﬁ).RerV
=1,.rv=Vi-Vo=Vi— 1,1+ 4,.R,)
= Vi=1,.(rv+ 1+ 65).R.)

Vi-Vo

Tré khang vao nhin tir cuc B cua Tranzito :

%z rv+ Ay .R,
b

= Tré khang vao ctia mach:
Z| = Rb//(I’V +BD.Re)

- Hé s6 khuéch dai dong: Ai
Dong dién ra trén Re

|ﬁ+ﬂo R, =(Bp +1).1y, ~ o1,
Véi <=4

— Heé sb khuéch dai dong ctia mach la:
| 1

A =-0—_0_b
i i Ib Ii
Véi : l, = Ry .IizL.li
(rv+65.R)+R, Bo-R.+R,
R, R
= A ﬂD ﬂD. b

BoR +R. PBoR.+R,
- Tro khang ra: Z,
Ta co:

Voo Yo_pg Vo Vo _iﬂD
o ol = e o) = (e IV,

Mat khac:
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- Hé sb khuéch dai dién ap:
Vo =(Ib +ﬂD'|b)'Re = Ib(Re "‘IBD-Re)

V=1, +R,.(I, + Bo.1,)
Ta co:

Vi = Ib(ri +Re +ﬂD'Ii)

Vi

V. = (R R
* r+(R,+f5R) Re+AoR.)
\Y) R.+/55R
=0 e e ~1 4.27
A] Vi I’-i_'_(Re-i_ﬂD'Re) ( )

Trong thuc té Gmg dung ngoai cach mic cin ban ding hai tranzito cung loai
PNP hodac NPN nguoi ta con co thé dung hai Tranzito khac loai dé tao thanh
mach khuéch dai Darlington nhu hinh minh hoa:

o +\/ce o +\Vce

Rb Rb
Q1 Q2

01 _@
Vi | Vi N |

%Re Vo §Re Vo

-

Hinh 3.8: Cach ghép transistor thanh mach khuéch dai dalington

3.3 Pic diém va ing dung

Hinh 3.9: Mach vung dung dalington



65

® Nhay cam véi dong rdt nhé -> ¢6 thé lam mach “touch-switch”
® Mic kiéu CC cho khuéch dai cong sudt voi yéu cau phdi hop tré khdng véi
tdi co tong tré nho
Ghép Darlington bu

. E
® Tuong tu ghép darlington

® Hai transistor khac logi, hoat dong giong nhu mot BJT loai pnp
® Hé s6 khuéch dong dién tong rat Ion

B- THU'C HANH
3.4 Lip mach khuéch dai dalington
I- T6 chirc thwe hién

Ly thuyét day tap chung

Thuc hanh theo nhom (3 sinh vién/nhom)

I1.- Lap bang vt tu thiét bi

TT Thiét bi - Vat tu Théng s6 ky thuit So lwong
1 | May hién song 20MHz, hai tia 1may/nhom
2 | bong hd van ning V-A-OM 1cai/nhom

Bo mach thi nghiém
3 | dung tranzitor ludng cuc | Bo 2002 Imach/nhém
(BJT)
4 | Linh kién Bo Bo/nhém
5 | Day nbi Day don 0,05mm X 20m/nhém
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25¢m nhiéu mau

bién &p vao

Nguén dién 22.9'0‘(,:\// oA 1b6/nhom
Dién 4p ra
0 -:- 30DCV
VII- Quy trinh thuc hién
TT Cfl ¢ bl]{(fc Phuong phap thao tac Dun.g cAu thiet Yéu cau k¥ thuat
cong viéc bi,vat tu

Kiém tra dung cu Bd dung cu Str dung dé do cac

Kiém tra may phat May phat dang xung,

1 | Chudn bi Xu.rllg o Xur}g 3 Khi d(‘) xac dinh du:qg
Kiém tra may hién May hién chu ky, dang xung, tan
séng séng s6. ..

Bo mach thi nghi¢ém | Bo mach
K&t ndi - Eiyniécthnéi Pung so do nguyén 1y

2 | mach dién | Dung day dan két n6i i

3 | Cdp nguin Néi day do6 v6i duong | BO ngudn 12VDC
Day den véi am Bo mach bung cuyc tinh

4 Po kiém tra Két néi‘ mach véi Pong hd van | Png dién ap
dong hé van nang nang

V& so dd nguyén Iy
, V& so do lap rap
Bao . . But, gidy Trinh bay nguyén 1y
caothuc Viét trén giay ’ A
5 hanh hoat dong ’
Ghi céc thong s6 do
dugc
VI- Kiém tra, danh gia (Thang diém 10)
TT Tiéu chi Noi dung Thang diém
1 Kién thic | So sanh diém khac nhau co ban trong co
ché hoat dong cua tranzito ludng cuc
(BJT) va tranzito trudng (FET) & ché do 4
khoa
Trinh bay dugc quy trinh thyc hanh
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2 K¥ ning Lap dugc mach dién dung yéu cau ky
thuat o , 4
Do dugc cac thong s6 can thiét

3 Théi do - An toan lao dong 5
- V¢ sinh cong nghiép

V- Noi dung thuc hanh
3.4 Lap mach khuéch dai dalington
F12v

ﬁ‘-’KF] 22 f{l PATUF
e

I

I

AuF £1815

400K £1815

(@)
<
ta
o
Lt
o
ta
-~
T
.
| S
o
—{1—
&

3.4.1 Yéu cau

1. Bo va vé dang song ngo ra Vo, ngd vao Vi ?Nhan xet.

2. Xac dinh cac thong sé Av, Zi, Zo. Nhan xét két qua.

3. Xac dinh tan sé cat dudi, tan sé cat trén, bing thong. V& dap tuyén bién do-tan
$6.

3.4.2 Hwéng dan thuc hién

Budc 1: Cap Vi’ 1a tin hiéu hinh Sin, bién d6 3V, tan s6 1Khz vao tai A.

Budc 2: Noi 2 diém B1 va B2. Dung OSC do tin hiéu ra Vo ¢ kénh 1, Tiép tuc
chinh bién tré sao cho Vo 16n nhat nhung khéng bi méo.

Budc 3: Xac dinh Av:

- Dung OSC do Vi tai B, Vo tai C ¢ 2 kénh CH1 va CH2. V¢ lai dang song cua Vi
va Vo va nhan xét vé su léch pha va bién do caa Vi va Vo.
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‘”’" ¢ Kénhl:
T — Time/Div:
— Volis/Div:

10

o ¢ Kénh2:
T — Time/Div:
— Volts/Div:

- Sau do tinh :
Vo

dy = —
Budc 4: Xac dinh Zi: v

- Mic nbi tiép dién trd Rv=10KQ giita B1 va B2, sau d6 tinh Zi:

Ry

ﬁ=[r1 ]
— -1
V2

- V6i: V1 1a gid tri dién ap ngo ra tai Bl
V2 1a gid tr1 dién ap ngo ra tai B2

Budce 5: Xac dinh Zo:
- Véi : Vol la dién ap tai ngd ra C khi chua mic RL
Vo2 1a dién 4p tai ngd ra C khi ¢3 mac RL = 100KQ

kEM{E_J
Fo2

3.4.3 Bao c4o thi nghiém

- Sinh vién v€ lai mach dién hinh 3.4, 3.5

- V& dang song cua tin hi¢u ra Vo va tin hiéu vao Vi.

- Xac dinh d6 1éch pha gitra tin hi€u Vi vao va tin hiéu ra Vo.

- Tinh cong suat ngd ra Po.

- Lap bang sd liéu ghi cac gia tri Av, Ai, Zi, Zo, @. Nhan xét két qua.
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4. Mach khuéch dai hdi tiép, tré' khang vao, ra ciia mach khuéch dai

A-LY THUYET

4.1 Hbi ti

L Wlach khnich ! » IJ;I".
Ngudn Y |Machsosdnh, yTh|daicanbdn | TR Mach ldy ;vli"' R
n hiéu hogc trgn "y los a8 1di _y| méD E‘Iqr_$ ’
triuyén A

2| H# théng hdi 64D s
tl 5 h3iti€pla p

Hinh 3.10: So d6 mach hai tiép
Ngudn tin hidu: C6 thé 1a ngudn dién thé Vs ndi tiép voi mot nodi trd Rs hay nguon
dong dién Is song song vo1 ndi tré Res.
H¢ thong hoi tiép: Thuong dung 1a mot hé théng 2 cong thu dong (chi chira cac
thanh phén thu dong nhu dién trd, tu di€n, cudn day).
Mach ldy miu: Liy mot phan tin hiéu ¢ ngd ra dua vao hé thong hoi tiép. Trudng
hop tin hiéu dién thé ¢ ngd ra dugc 1ay mau thi hé thong hdi tiép duoc mic song
song v6i ngd ra va trong truong hop tin hiéu dong dién & ngd ra duoc 1dy mau thi
hé thdng hdi tiép dugc mac ndi tiép voi ngd ra.

Bién thé duoc Déng dién duge
lay mau lay mau
- , + — To
— Ehuéch dai R va T EKhuéch d ai B
cin ban A %_ cin ban A $ "
] S ] __‘
—H& théng hdi|— —H& théng héi|—

tiép B tigp p

Hinh 3.11: So' d6 mach ldy mau
Ti s6 truyén hay dg lyi:
Ky hiéu A trong hinh 3.11 biéu thi ti sd giita tin hiéu ngd ra véi tin hiéu ngd
vao cua mach khuéch dai cin ban. Ti sb truyén v/vi 1a d6 khuéch dai dién thé hay
d6 loi dién thé Av. Twong tu ti sb truyén I/I; 13 d6 khuéch dai dong dién hay d6 loi
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dong dién A; cuia mach khuéch dai. Ti sb I/vi duoc goi 1a dién dan truyén (do
truyén dan-Transconductance) Gy va v/1; duoc goi 1a dién tro truyén Ry. Nhu vay
Gwm va Ry dugc dinh nghia nhu 1a ti sb gilta hai tin hi¢u, mot & dang dong di¢n va
mot & dang dién thé. P loi truyén A chi mét cach téng quat mot trong céac dai
lugng Av, Ai, Gm, Rm cia mdt mach khuéch dai khong co hoi tiép tuy theo mod
hinh hoa dugc sir dung trong viéc phan giai.

Ky hiéu Af dugc dinh nghia nhu 13 ti s6 giira tin hiéu ngd ra véi tin hiéu ngd
véo ctia mach khuéch dai hinh 3.10 va duogc goi la do loi truyén ctia mach khuéch
dai voi hoi tiép. Vay thi Ar dung dé dién ta mot trong 4 ti sb:

I
Vg g
I i
ul NP S R -3
Ve Mt L Mt

Su lién hé gitra do loi truyén As va d0 loi A ctia mach khuéch dai can ban
(chua c6 hoi tiép) s& duoc tim hiéu trong phan sau.

Trong mdt mach cé hoi tiép, néu tin hiéu ngd ra gia tang tao ra thanh phén
tin hiéu hoi tiép dua vé ngd vao lam cho tin hiéu ngd ra giam tré lai ta néi do la
mach hoi tiép Am (negative feedback).

4.2 Tré khang vao va ra ciia mach khuéch dai hoi tiép
Mot mach khuéch dai co hoi tiép ¢ thé duoc dién ta mot cach téng quat nhu hinh
3.12

Dé phan giai mot mach khuéch dai ¢6 hoi tiép, ta co thé thay thé thanh phan
tich cuc (BJT, FET, OP-AMP ...) bang mach twong duong tin hiéu nhé.Sau do
dung dinh lut Kirchhoff dé 1ap cic phwong trinh lién hé.

Tin & ra

Ilixer - e - - -
+ Tin bigu triy Fhuéch da

¥ o= AX,
s Y cn ban A '
- X=X,

Do T4

R, % bén
ngoal

X=PXo [z théng il
tidp @ 777

Hinh 3.12: Ham truyén cua mach héi tiép

Trong mach hinh 3.12 ¢o6 thé 1a mot mach khuéch dai dién thé, khuéch dai dong
dién,

khuéch dai dién dan truyén hodc khuéch dai dién tro truyén cé hdi tiép nhu duge
dién ta & hinh 8.13



Khuéch dai
I‘Eifi déng dién

Ehuéch dai

difn thé

Khuéch dai
dién d"fan
trurén

I BIol L

()

Fhudch dai
digntrd
truyén

&

)

Hinh 3.13: Dang mach khuéch dai hoi tié}?

(a) Khuéch dai dién thé v6i hoi tiép dién thé ndi tiép

(b) Khuéch dai dién din truyén véi hoi tiép dong dién ndi tiép
(c) Khuéch dai dong dién véi hoi tiep dong dién song song
(d) Khuéch dai dién tr¢ truyén vai hoi tiép dién thé song song

B- THUC HANH

4.3 Lap mach khuéch dai hoi tiép

I- T6 chirc thwe hién

Ly thuyét day tap chung

Thyuc hanh theo nhom (3 sinh vién/nhom)
I1.- LAp bang vt tu thiét bj

TT Thiét bi - Vat tw Théng s6 ky thuit So luwong
1 | May hién song 20MHz, hai tia 1may/nhom
2 | Pong ho van ning V-A-OM 1cai/nhom

Bo mach thi nghi¢m
3 | dung tranzitor ludng cuc | Bo 2002 Imach/nhém
(BJT)
4 | Linh kién Bo Bo/nhom
5 | Day nbi Day don.?’osrflm X 20m/nhém
25cm nhiéu mau
Dién ap vao
6 Nguén dién ZZ.QAFV/ZA 1bo/nhom
Dién 4p ra
0 -:- 30DCV
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VI1Il- Quy trinh thuwe hién

TT Cf1 ¢ bu.ci’c Phuong phap thao tac Dun.g fil.l thiet Yéu cau k¥ thuat
cong viéc bi,vat tu
Kiém tra dung cu B0 dung cu Str dung dé do céc
Kiém tra may phat May phat dang xung,

1 | Chudn bi xu.rxlg o Xupg 3 Khi dc‘) xac dinh du’qc;
Kiém tra may hién May hién chu ky, dang xung, tan
s6ng séng s6...

Bo mach thi nghiém | Bo mach
Kt néi - giyr;écthnéi Pung so do nguyén Iy

2 | machdién | Dung day dan két noi '

3 | Cép ngudn Néi day d6 v6i duong | Bo ngudn 12vDC
Day den véi am Bo mach Pung cyc tinh

4 Po kiém tra K‘ét nfr)i‘ mach véi Pong ho van | Plng dién ap
dong ho van nang nang

V& so d6 nguyén 1y
, V& so do lap rap
Bao . . But, gidy Trinh bay nguyén 1y
caothuc Viét trén giay ’ A
5 hanh hoat dong ’
Ghi cac thong s6 do
duoc
VI- Kiém tra, danh gia (Thang diém 10)
TT Tiéu chi Noi dung Thang diém
1 Kién thic | So sanh diém khac nhau co ban trong co
ché hoat dong cua tranzito ludng cuc
(BJT) va tranzito trudng (FET) & ché do 4
khoa
Trinh bay dugc quy trinh thyc hanh
2 K¥ ning Lip duoc mach dién dung yéu cau ky
thuat 4
Do duoc cac thong sb can thiét
3 Thai do - An toan lao dong 5
- V¢ sinh cong nghiép
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V- Noi dung thuc hanh

4.3 Lap mach khuéch dai hdi tiép

JKH A0uF

-
AuF |
A K Bl R2 | !

- . .ﬂi__/ 1815
o—-—c: [+ : £ :
I
! I
M !

M
JUUH . K 0K i
I I I
1 .= |
& $ 1
1
———— - - :
R_Feedhack

4.3.1 Yéu cau

1. Bo va vé dang song ngo ra Vo, ngd vao Vi ?Nhan xet.

2. Xac dinh cac thong sé Av, Ai, Zi, Zo. Nhan xét két qua.

3. Xac dinh tan sé cat dudi, tan s6 cit trén va bang thong. V& dap tuyén bién do-tan
s ciia mach

4.3.2 Huéng dan thuc hién

Budc 1: Cap Vi’ 1a tin hiéu hinh Sin, bién d6 1V, tan s6 1Khz vao tai A.

Budce 2: Do tin hiéu Vo & kénh CH1cta OSC va chinh cac bién tré sao cho Vo dat
|6n nhat nhung khong bi méo dang.

Budce 3: Xac dinh Av:

- Dung OSC do va vé dang song Vi, Vo:

100 ¢ Kénhl:
T — Time/Div:
— Volts/Div:
10 T
0% T ¢ Kénh?2:
T — Time/Div:
— Volts/Div:

- Xac dinh Av theo cong thirc sau:

le=E
1
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Budc 4: Xac dinh Zi:
Ry

4=
i——li
72

- V61: V1 1a gia tri dién ap ngd ra tai Bl
V2 1a gia tr1 dién ap ngo ra tai B2
Budc 5: Xac dinh Zo:

Vol
Zo = RE| 22 -
(-

-Vé6i: Vol 1a dién ap tai ngd ra C khi chua mac RL

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

Budc 6: Xac dinh goc 1éch pha ¢ gitra tin hiéu vao Vi va tin hi¢u ra Vo. Nhan xét
két qua.

4.3.3 Bao cdo thi nghiém

- Sinh vién v€ lai mach dién hinh 4.1

- V€ dang song cua tin hiéu ra Vo va tin hi€u vao Vi.

- X4c dinh va nhan xét vé d6 léch pha gitra tin hiéu Vi vao va tin hi¢u ra Vo.
- Lap bang s6 liéu ghi cac gia tri Av, Ai, Zi, Zo, ¢. Nhan xét két qua.

- Tinh cong suit ngd ra Po

Lip mach khuéch dai tong hop

B- THUC HANH

5.1. Lip mach khuéch dai da tang ghép RC
I- To chirc thue hién

Ly thuyét day tap chung
Thuc hanh theo nhom (3 sinh vién/nhom)
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TT Thiét bi - Vat tw Théng s6 k§y thuit S6 lwong
1 | May hién song 20MHz, hai tia 1may/nhom
2 | Pong hd van ning V-A-OM 1cai/nhom
3 | Bo mach da ndng Bo 100 x 200 Imach/nhém
4 | Linh kién Bo Bo/nhom
5 | Day ni Day don 0,05mm X 20m/nhém
25c¢m nhiéu mau
bién &p vao
6 | Nguon dién ZZ.E)A(,:V/ 2A 1b6/nhom
Dién 4p ra
0 -:- 30DCV
IX- Quy trinh thue hién
TT CAa ¢ bu.(fc Phuong phap thao tac Dung <il.l thict Yéu ciu ky thuat
cong viéc bi,vat tu
Kiém tra dung cu B6 dung cu Str dung dé do cac
Kiém tra may phat May phat dang xung,

1 | Chudn bi Xg?g o Xur]g 5 Khi d? xac dinh du’qg
Kiém tra may hién May hién chu ky, dang xung, tan
s6ng s6ng s0...

Bo mach thi nghi¢ém | Bo mach
Kt nd - giyﬁaéshnéi Pung so dd nguyén 1y

2 | mach dién | Dung day dan két noi '

3 | Cdp nguén Néi day d6 v6i duong | BO ngudn 12vDC
Day den vdi am Bo mach Dung cuc tinh

4 Po kiém tra Két néi‘ mach voi Pong hd van | Bing dién ap
dong ho van nang nang

V& so d0 nguyén Iy
. V& so db lap rap
Bao . . Bit, gidy Trinh by nguyén Iy
caothuc Viét trén giay ’ A
) hanh hoat dong ’
Ghi cac thong s6 do
duoc
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VI- Kiém tra, danh gia (Thang diém 10)

TT Tiéu chi Noi dung Thang diém
1 Kién thitc | So sanh diém khéac nhau co ban trong co
ché hoat dong cua tranzito ludng cuc
(BJT) va tranzito trudng (FET) & ché do 4
khoa

Trinh bay duoc quy trinh thuc hanh

2 K¥ ning Lap duoc mach dién dung yéu cau ky

thuat 4
Do duoc cac thong so can thiét
3 Thai do - An toan lao dong 5

- V¢ sinh cong nghiép

V- Noi dung thuc hanh

5.1 Khao sat DC tirng tang don

R12
0 S T RS ] 100 9y
100E 10K | |1k 27K R [[R10
05 ook | |1k

I

IN é
J2 3 Il
13 1]
C1 ( E 9 +ﬂ]—>—@, 330p
H ®_[E+_ 22uF )
22UF

R2 R6 R7 R9
GND 4k7Ld 470 kbl 1K 2K

1L' T1.T3 - C1815

u

W

Hinh 3.14 Mach khuéch dai ghép da tang

(Cha y: Khi ¢4 tin hiéu nhidu cao tan, tu C6 dé tao mach phan hdi &m khir nhiéu)
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Tang T1 : Xac dinh diém lam viée tinh Q1 (Icqi, Veegr) cua transistor T1 :
Do dién ap tai diéfm A : Vy

Po diéll Elp \?CEQI T e aaaaeeeeeeeeeaeeeennnnan
— _ V- VCEQI _
" R +R,
"Té}’ : Q] (ICQ].} VTCEQl) P

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

Po diéll flp \('TCEQE SO
— ] _ VA B VC‘EQI _
—1) (‘\Qz - T i samaasamsaassEEsEssEEssEsEEsssEsEsssEEsTEssEEsEasEEssEEEEs s EanE e
RIO + JRll
ré}’ : Qg (ICQL \rCEQz) S

Tang T3 : Xac dinh diém lam viéc tinh Q3 (Icqs. Veeqs) cua transistor T3 :
Po diéll Eip \’TCEQg SN
_ VA B VCEQB

= Iy, =—2 e
= RT
'Té}" . Q3 (ICQ?,, \?CEQB) P

5.2 Khdo sat AC ting tdang don: Vén cdp nguén +12V cho mach A4-1.

5.2.1 Khio sat AC tang T1:

Xdc dinh d¢ \gi dign ap AvI va dp 1éch pha A®1 ciia ting T1 :

¢ Khao sat riéng tang T1 nhu hinh 4-2.

¢ Dung tin hiéu AC tir may phat song (FUNCTION GENERATOR) dé dua dén
ngd vao IN cua tang T1 va chinh mdy phat dé c6: Song Sin, f=10Khz. Biéu chinh
bién d6 may phat tin hiéu dua vao ngd vao IN sao cho bién d¢ tin hiéu tai ngd ra
OUT cua T1 khdng bi méo dang.

Function
(Generator
ATS-11N

Csciloscope

R &
P




78

Dung dao dong ky dé quan sét tin hiéu va ghi nhan dién ap ngd vao VIN va ngd ra
VOUT (tai cuc C cua T1) ghi két qua vao bang dudi.

Théng s6 can do Tri sé dién ap vao Viy (p-p) =
Vour
V...
Ay e men OUT(oo0)
Po loi dién ap A, ;= ——2
IN(p-p)

Do léch pha AD

Buoc 1: Gitr nguyén bién d6 tin hiéu vao VIN1 ,

Buéc 2: Mac bién tro VR 10K (trén thiét bi ATS) vai ngd vao IN cia T1 nhu hinh 4-
3.

Buéc 3: Chinh bién trd VR cho dén khi bién d6 tin hiéu ra VIN = 0,5 VIN1

Buwéc 4: Tat nguon, duing VOM (DVM) do gia tri cua VR. Pay chinh 13 gia trj tong
trovao Zinl=...............

+12V

Function Csciloscope
=enerator
ATS-11N In %

/=

1

H. 3.15 Cidch xdc dinh tong tré vie Zi ciia T1

Bao Cao Thi Nghiém. Ghi nhan xét vao bang A4-

Bdang A4-1

Thong so Tinh toin ly thuyét Do dac thye nghiém

Awvp
AD,;
Zinl
Zoutl

Nhin xét
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5.2.2 Khao sat AC tang T2 : Van cip ngudn +12 V cho mach A4-1
¢ Ngan mach J2 dé khao sat ting T2 nhu hinh 4-5.

R12

! i A {0
4 Re [TR10 19y
DEE‘EF [!]mmq K
= I
N f o O
ouT 7 i
,-.f;\fj\‘]zf\ | 7
Function| ~ ~ ~ ~ @ - 20F ¢ N\ Osciloscope
\Generator 12 \©
ATS-11N i gt
Ra| [R11 c8
\ U 9T W I ??KU”” To1=
GND <&

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

¢ Tuong tu do céac thong sd Av2, Ad2, Zin2, Zout2 ghi két qua vao bang A4-2
¢ So sanh cé4c gia tri do dugc & trén voi cac két qua tinh & phan Cau héi chuan bi
& nha (Phan 1) trong Bao Cao Thi Nghiém. Ghi nhan xét vao bang A4-2

Bang 44-2

Thong sb Tinh toan ly thuyé"t Do dac thwe nghiém

Awv,

AD,

Zin2
Zout2
Nhan xét

Khao sat mach khuéch dai ghép 2 tang RC (dung transistor T1 & T2)



12V

27K 5 - A10

'fﬂ 100k | Jik

S ] e

G B i ri—e)
(o 7 330p 22F

2XF J C
) (S

JO

R6 L] HrL] RBL] R11

47K 1K 27K 120

T1:T3 - C1815 GND &

H. 3.17 Mach khuéch dai da ting ghép RC dung T1 & T2

Khao sat mach khuéch dai ghép 2 tang T1,T2 qua tang lap Emitter T3 (T1,T3&
T2):

N R12

C4 L+ R1 R3 R5 100
mc::& [']":'K [']m 27K e [0
Cﬁ"_ 100K | J1K
IN é) 22F _lT o
J2 : c7
B A | Ir 3
C1 7 3p | O 220F :
L
H EEL}

el | me RE R7 rRal|| R 07
e ak7L) 470 a7kl K a7kl 120 | 0.1
© GND

';' ) TI:T3 - C1815 =
H 3.18 : Bé khuéch dai véi b lp lgi emitter ghép ting
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Bai 4 : MACH KHUECH PAI CONG SUAT
Muc tiéu:

- Phan tich dugc nguyén 1y hoat dong va dac diém tinh chét cua cac loai mach
khuéch dai cong suat.

- Po dac, kiém tra, sira chita mot s mach khuéch dai cong suét theo yéu cau ky
thuat.

- Thiét ké, 1ap rap mot sb mach theo yéu cau k¥ thuat.

- Thay thé mot sé mach hu hong theo sb liéu cho trude.

- Rén luyén tinh ty mi, chinh x4ac, an toan va vé sinh cong nghiép

A-LY THUYET
1. Khai niém
1.1 Khai niém mach khuéch dai cong suat

Mach khuéch dai cong suat co6 nhiém vutao ra mét cong suat dulén dékich
thich tai. Cong suat ra c6 thétirvai tram mw dén vai trim watt. Nhuvdy mach cong
suat lam viéc v&i bién dotin hiéu 1on ongd vao: do do ta khong thédfmg mach
tuong duong tin hiéu nho dékhao sat nhutrong cac chuong trudc ma thuong dung
phuong phéap d6thi.

1.2 Pic diém phan loai mach khuéch dai cong suat

Tuy theo ché ddlam viéc cua transistor, nguoi ta thuong phan mach khuéch dai

cong suit ra thanh cac loaichinh nhusau:

Khuéch dai cong suat loai A: Tin hiéu duoc khuéch dai gan nhutuyén tinh,
nghia 13 tin hiéu ngd ra thay d6i tuyén tinh trong toan bochu ky360°cua tin hiéu
ngd vao (Transistor hoat dong cahai ban kycua tin hiéu ngd vao).

- Khuéch dai cdng suat loai AB: Transistor duoc phan cuc dgan ving ngung.
Tin hiéu ngd ra thay doi hon mot nita chu kycua tin hiéu vao (Transistor hoat
dong hon mét nira chu ky- duwong hoac am - cua tin hiéu ngd vao).

- Khuéch dai codng suit loai B: Transistor dugc phan cuc tai VBE=0 (ving
ngung). Chimét nira chu kyam hozc duong - cia tin hiéu ngd vao duoc khuéch
dai.

- Khuéch dai c6ng suat loai C: Transistor duoc phan cuc trong ving ngung
déchimot phan nhohon nita chu kycua tin hiéu ngd vao duoc khuéch dai. Mach
nay thuong dugc ding khuéch dai cong suat otan socao voi tai cong huong va
trong cac ung dung dac biét.
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L 4 !
/ !
AN ‘ (i han
i \ cong suat
.: "I
—1T L \
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vﬂmg ;"I A ~
bao hoa S
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L Ving {g]_mg \2 Ver
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H 4.1 M6 ta viéc phan loai cac mach khuéch dai cong sudt
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2. Khuéch dai cong suit loai A
Muc tiéu:
+ M0 ta va gai thich mach khuéch dai cong sut
+ Phan biét dugc mach khuéch dai cdng suat

2.1 Khio sat dac tinh cia mach
Mach khuéch dai cong suit I6p A dung tai Rc

I &
\ i " Gié1 han
i \ céng suét
Lop A -
Ving ] A
bao hoa
AB
A
0 Viing ffgumg \V Ves
+ cc Al
Re -~ ~ Input signal
_f(é." 2 N
\ - s \}?Q_,_)/
* ( "‘ NPN SNV
“ H/CD ding point
- = at cen ¥
- T Jowdline
Re = \ice

Output signal

Hinh 4.2: Mach khuéch dai c¢éng sudt loai A ding tdi dién tré

Xem hinh 4.2 13 mot tang khuéch dai cong suét, voi cac dién tré R1, R2 va
Re s€ dugc tinh toan sao cho BJT hoat dong & ché do 16p A. Nghia Ia phan cuc
chon diém Q nam gan gitta dudng tai (Hinh 4.1 ). Va dé c6 tin hiéu xoay chiéu
khuéch dai t6t & cuc thu hang A, ta c6: VCE(Q) = VCC /2.
Cong suét cung cip: Pi (DC) = VCC . IC (Q)
Cong suat trén tai Rc cua dong xoay chiéu:

b2 p Viesy  Vier
HAC) — Y CRMSV Y C T -

R.  8R,

Lép A tiéu hao ton nhiéu cong suat, nhat 1a & mirc tin hiéu rat thap. Mot 1y do 1am
cho khuéch dai 16p A mat cong sut nhiéu 1a do ngudn DC bi tiéu tan trén tai
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2.2 Mach khuéch dai cong suit loai A dung bién ap

R, =20.R,
C = 1 : Bw: do¢ rong bang tan, chon 1a 20Khz
* 2I1.Bw.R,
Voo
Mi:HMz2
N3 Zot
C
_|
Vi Q
—

Hinh 4.3 Mach khuéch dai cong sudt ché @6 A ghép bién dp
bay 1a mach khuéch dai cong suat ché d6 A vé6i hiéu suét toi da khoang 50%, st
dung bién ap dé lay tin hiéu ra dén tai Rt hinh 4.3. Bién ap c6 thé ting hay giam
dién ap va dong dién theo ti 1€ tinh todn truoc.
Sy bién d6i dién ap theo biéu thirc:

Vi_N2
V2 N1

. Khuéch dai cong suat loai B

Muc tiéu:

+ Giai thich nguyén ly hoat dong ctia mach

+ Phan biét dugc céc dang mach khuéch dai cong suat loai B

3.1. Mach khuéch dai day kéo dung bién ap: Hinh 4.4

O ché do B, tranzito s& diéu khién dong dién & mdi nira chu ky cua tin hiéu.
pé léy duoc ca chu ky cua tin hi€u cua tin hiéu dAu ra, thi can st dung 2 tranzito,
mdi tranzito duoc st dung & mdi nira chu ky khac nhau cua tin hiéu, sy hoat dong
két hop s& cho ra chu ky day du cua tin hiéu.
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Hinh 4.4 Mach khuéch dai day kéo ding bién dp

R1, R2: Mach phan cuc

Q1, Q2: Tranzito khuéch dai cong suét.

T1: bién ap ghép tin hiéu ngd vao

T2: Bién 4p ghép tin hiéu ngd ra.

Rt: Tai ngod ra

Uu diém ctia mach 1a & ché d6 phan cuc tinh khéng tiéu thu ngudn cung cép
do 2 Tranzito khong dan dién nén khéng ton hao trén mach. Mit khac do khong
dan dién nén khong say ra méo do bdo hoa tir. Hiéu suat cua mach dat khoang
80%.

Nhuoc diém cua mach 1a méo xuyén giao 16n khi tin hi€u vao nhd, khi ca hai
vé khuéch dai khong duoc can bang.

Nguyén 1y hoat dong ctia mach: Tin hiéu ngd vao duoc ghép qua bién ap T1
dé phan chia tin hiéu dua va cyc B cta hai Tranzito .0 nira chu ky dwong cua tin
hiéu ngd vao Q1 duoc phan cuc thuin nén dan dién, Q2 bi phan cuc nghich nén
khong dan. ¢ nira chu ky am cua tin hiéu ngd vao QI bi phan cuc nghich nén
khong dan, Q2 dugc phan cuc thuan nén dan dién. Trong thoi gian khong dan dién
trén Tranzito khong c6 dong dién ngudn chay qua chi c6 dong dién ri Iceo rat nhod
chay qua.¢ bién ap T2 ghép tin hiéu ngd ra dong dién chay qua 2 Tranzito duoc
ghép trd lai tir hai nira chu ky dé ¢ ngd ra cudn thir cip dén Rt tin hiéu dugc phuc
nguyén dang toan ky ban dau. Tai thoi diém chuyén tiép 1am viéc cta 2 Tranzito
do dic tinh phi tuyén cua linh kién ban din va dic tinh tir tré cta bién ap s& gy ra
hién tugng méo xuyén giao (méo diém giao).Dé khic phuc nhuge diém nay ngudi
ta ¢6 thé méc cac mach bu dbi xung.
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3.2 Cac dang mach khuéch dai cong suit loai B

3.2.1 Mach day kéo ghép truec tiép:

Mach khuéch dai cong suit ghép truc tiép muc dich 1a d& bu méo tao tin hiéu
d6i xtmg chdng méo xuyén giao, dwoc sir dung chu yéu 1a cip Tranzito hd bd dbi
xung (13 2 tranzito co cac thong sb k¥ thuat hoan toan giéng nhau nhung khac loai
PNP va NPN, dong thoi cting chit ciu tao) hinh 4.19.

Nhiém vu cdac linh kién trong mach:

C: Tu lién lac tin hiéu ngd vao

Rt: Bién tro tal cia ting khuéch dai cong suat

Q1, Q2: Cap tranzito khuéch dai cong suat ho bo dbi ximg

Mach c6 dic diém 1a nguon cung cip cho mach phai la 2 ngudn déi xtng, khi
khong dam bao yéu t6 ndy dang tin hiéu ra dé bi méo nén théng thuong ngudn
cung cip cho mach thudng duoc 13y tir cdc ngudn 6n ap.

Hoat dong ctia mach: Mach dugc phan cuc véi thién &p ty dong. & ban ky
duong cta tin hiéu Q1 din dong dién ngudn duong qua tai Rt, Q2 tat khong cho
dong dién ngudn qua tai. & ban ky am cua tin hiéu Q2 dan dong ngudn am qua tal
Rt, Q1 tit.

Mach nay c6 wu diém don gian, chéng méo hai, hiéu sudt 16n va dién ap phan
cuc ngd ra ~0v nén c6 thé ghép tin hibu ra tai tryc tiép. Nhung dé bi méo xuyén
giao va can ngudn ddi xtmg lam cho mach dién cong kénh, phirc tap dong thoi dé
1am hu hong tai khi Tranzito bj danh thang.Dé khic phuc nhuge diém nay théng
thuong nguoi ta dung mach ghép ra dung tu.

- +Vce

Q1
C
Rt
AV "\

\Vii Vo
— .

- Q2 -

-Veo

Hinh 4.5: Mach ddy kéo ghép truc tiép
3.2.2 Mach ddy kéo ghép ding tu:Hinh 4.6
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Hinh 4.6 Mach khuéch dai cong sudt day kéo ghép tu

Nhiém vu cua cac linh kién trong mach:

Q1, Q2: Cap tranzito khuéch dai céng suat

Q3: bao pha tin hi¢u

R1, R2: Phéan cuc cho Q1, Q2 dong thdi 13 tai cua Q3

R3, VR: Lay mot phan dién 4p mot chiéu ngd ra quay vé két hop vdi R4 lam
di€n ap phan cuc cho Q3 lam hoi tiép am dién ap 6n dinh diém 1am viéc cho mach.

C1: Tu lién lac tin hi¢u ngd vao.

C2: Tu lién lac tin hiéu ngo ra dén tai.
Mach nay c6 dac diém 13 c6 d6 6n dinh 1am viéc tuong ddi tot, dién ap
phan cuc ngd ra Vo = Vee/2  khi mach lam viée tdt.
Nhung c6 nhugc diém dé& bi méo xuyén giao néu chon ché d6 phan cuc cho 2
tranzito Q1, Q2 khong phu hop hodc tin hi€u ngd vao co6 bién do khong phu hop
v6i thiét ké cia mach va mot phan tin hiéu ngd ra quay trd vé theo dudng hoi tiép
am lam giam hiéu sudt ctia mach dé khac phuc nhuoc diém nay ngudi ta ¢ thé
dung mach c6 dang ¢ hinh 4.7:

Hinh 4.7: Mach khuéch dai céng sudt day kéo ghép tu cdi tién
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Trong d6 C3: Loc bo thanh phan xoay chiéu cua tin hiéu

D1, D2:Cét rao dién ap phan cuc cho Q1 va Q2,

Trén thuc t& mach c6 thé dung tir 1 dén 4 di6t cung loai dé cit rao dién thé. Ngoai
ra v&i su phat trién cta cong nghé ché tao linh kién hién nay cac mach cong suét
thuong duoc thiét ké san dudi dang mach td hop (IC) rat tién loi cho viéc thiét ké
mach va thay thé trong stra chira.

4. Mach khuéch dai cong suét dung Mosfet
Muc tiéu
+ Giai thich dugc nguyén ly hoat dong cia mach
+ Biét duoc dac tinh k¥ thuat ctia mach khuéch dai

4.1 Mach dién

\ A A
R : v A\
K ’ N3N T e
r I I"“L e 1000
TSy P U n o
v By > -3 ™ A INNa " |
1 ) 9 = A l

]\ ;|
T ap—{| = Jorost: T*% ]
) VA, |
|
(e 10044
B L ) e
Ky i‘ X
§7 N304
1 P200.F
-
Veo= 3w v
Py
Sik
Fie v
100 <
T ]—b"

1171

H 4.8: Mach khuéch dai cong sudt dung Mosfet
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4.2 Dac tinh ky thuat

Phan nay gisi thiéu mot mach ding MOSFET cong suat vai ting dau 13 mot mach
khuéch dai vi sai. Cach tinh phan cuc, vé nguyén tic ciing giong nhu phan trén. Ta
chd y mot s diém dic biét:

- QI va Q2 1a mach khuéch dai vi sai. R2 dé tao dién thé phan cuc cho cuc nén ctia
QI.R1, C1 dung dé gi6i han tin s6 cao cho mach (chéng nhidu & tan s6 cao).

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

- R13, R14, C3 1a mach hdi tiép am, quyét dinh d¢ 1gi dién thé cta toan mach.

- R15, C2 mach loc ha thong c6 tic dung giam séng du trén nguon cap dién cia
tang khuéch dai vi sai.

- Q4 dung nhu mot tang dao pha rap theo mach khuéch dai hang A.

- Q3 hoat dong nhu mot mach on ap dé on dinh dién thé phan cuc & gitra hai cuc
cong ctia cip cong sudt.

- D1 dung dé g161 han bién do vao cuc céng Q5. R16 va D1 tac dung nhu mot
mach bao vé.

- R17 va C8 tao thanh tai gia xoay chiéu khi chua mac tai.

B- THUC HANH
5. Lap cac mach khuéch dai

I- T6 chirc thwe hién

Ly thuyét day tap chung

Thuc hanh theo nhom (3 sinh vién/nhom)

I1.- LAp bang vt tu thiét bj

TT Thiét bi - Vat tw Théng s6 ky thuat So luwong
1 | May hién song 20MHz, hai tia 1may/nhom
2 | Bong hd van ning V-A-OM 1cai/nhom
3 Bo mach da nang Bo 150 x200 Imach/nhom
4 Linh kién Bo Bo/nhom
5 | Day ndi Day don 0,05mm X 20m/nhém

25c¢m nhiéu mau

Dién ap vao

6 Nguén dién ZZ.QAFV/ZA 1bo/nhom
Dién 4p ra

0 -:- 30DCV
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X- Quy trinh thuc hién
TT Cf1 ¢ bu.ci’c Phuong phap thao tac Dun.g fil.l thiet Yéu cau k¥ thuat
cong viéc bi,vat tu
Kiém tra dung cu B0 dung cu Str dung dé do céc
Kiém tra may phat May phat dang xung,

1 | Chudn bi xu.rxlg o Xupg 3 Khi dc‘) xac dinh du’qc;
Kiém tra may hién May hién chu ky, dang xung, tan
s6ng séng s6...

Bo mach thi nghiém | Bo mach
K&t ndi - giyr;écthnéi Pung so do nguyén 1y

2 | machdién | Dung day dan két noi :

3 | Cép ngudn Néi day d6 v6i duong | Bo ngudn 12vDC
Day den véi am Bo mach Pung cyc tinh

4 Po kiém tra K‘ét nfr)i‘ mach véi Pong ho van | Plng dién ap
dong ho van nang nang

V& so d6 nguyén 1y
, V& so do lap rap
Bao . . But, gidy Trinh bay nguyén 1y
caothuc Viét trén giay ’ A
5 hanh hoat dong ’
Ghi cac thong s6 do
duoc
VI- Kiém tra, danh gia (Thang diém 10)
TT Tiéu chi Noi dung Thang diém
1 Kién thic | So sanh diém khac nhau co ban trong co
ché hoat dong cua tranzito ludng cuc
(BJT) va tranzito trudng (FET) & ché do 4
khoa
Trinh bay dugc quy trinh thyc hanh
2 K¥ ning Lip duoc mach dién dung yéu cau ky
thuat 4
Do duoc cac thong sb can thiét
3 Thai do - An toan lao dong 5
- V¢ sinh cong nghiép
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V- Noi dung thuc hanh
Bai 1: Lap mach khuéch dai cong suit lép A
So do néi day
Cap ngudn +12V cua nguén DC POWER SUPPLY cho mach

POWER AMPLIFIER CLASS A AS-1

" . +12v

ouTt

GMND

Cac buac thi nghiém
Budgc 1: Chinh bién tro P1 sao cho VCE = VCC/2 = 6V; x4c dinh cong suat cung
cap

Pi (DC) = Vee. Loy

Budgc 2: Cap tin hiéu tir may phat tin hiéu (function generator) dé dua dén ngd vao
IN cia mach va chinh méy phat dé ¢6 : Séng : Sin, f= 1Khz., VIN (pp) = 30mV
- Xéc dinh hé sé khuéch dai ap va suat trén tai Rc cta dong xoay chiéu:

p _ gz R. — I?I_._:HI.H _ Lau_._.rf—.rﬂ
A T Ao Run Y T -
'- '- R, 8R,
Tinh hiéu suat caa mach khuéch
P .
n= :"'"“ x100%
i

Budc 3: Thay doi diém tinh 1am viéc
Chinh bién tro P1 sao cho VCE = 3V; ting dan bién d¢ dinh — dinh cua tin hiéu vao
dén khi tin hiéu ra bat dau bién dang. C6 nhan xét gi vé tinh hiéu ra, giai thich?



92

Chinh bién tr& P1 sao cho VCE = 9V; ting dan bién do dinh — dinh cua tin hiéu
vao dén khi tin hiéu ra bat dau bién dang. C6 nhan xét gi vé tinh hiéu ra, giai
thich?

Bai 2: Lap mach khuéch dai dung Mosfet.

a. MACH SOURCE CHUNG (CS)
So dé néi day : (Hinh 6-2)

¢ Cap nguon +12V cho mach A6-2

¢ Ngan mach mA —ké.

MOSFET AMPLIFIER CIRCUIT A&-2

. +12v

R1

F1 ‘ . MOSFET

10¢ |9
. c3
100uF
e Qo

Cdc buwoc thi nghiém

Budc 1. Ghi gié tri dong ban dau qua T1: VR3 = ............. 1 1) T
Buac 2. Dung thém tin hiéu tir may phét tin hiéu Function Generator, va chinh may
phét tin hiéu dé c6: Song :Sin , Tan s6 : 1Khz, VIN(p-p) = 100mV

- N6i ngd ra OUT ciia méay phat dén ngd vao IN caa mach.

- Dung dao dong ky dé quan sét tin hiéu dién ap ngd vao va ngd ra. Po céc gia tri
VOUT, A®, tinh Av. Ghi két qua vao bang A6-4

, , Bing A46-4
Thong so can do Tri so dién ap vao Vix (p-p) = 100 mV

Vour
Do loi dién ap A,
Do léch pha AD
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Quan sat trén dao dong Ky va vé trén cung mét hé truc toa dé dang tin hiéu dién ap
ngd vao (VIN) va tin hiéu dién ap ngb ra (VOUT)

b. MACH PONG MO DUNG Mosfet
So' dé néi day :(Hinh 6-3)
¢ Cap ngudn +12V cho mach A6

MOGFET- GWITCH CIRCUIT A&-3
+L?V. 6%1‘2\‘
: GR@; C%% C%NM%}@@:GN%
LEDx
R1
~e
T2-MOSFET
31 IRF &40
GNp  LOOuF BND

Cdc buworc thi nghiém :

- Lan luot ngan mach cac J theo yéu cau trong bang A 6-5, dé khao sat mach dong
mao

dung BJT (T1) va FET (T2), x4c dinh trang thai cac LED va dong IB trong moi
trerong hop.

STT |J1 |J2 [J3 |J4 |J5 | J6 | TRANG THAILED Dong Ig
1 |1 1 1
2 1 1 1
3 |1 1 1
4 1 1 1
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Bai 3: Lap mach khuéch dai ding MOSFET (Mach A6-2)

MOSFET AMPLIFIER CIRCUIT AbL-2

X

’nzv

ouT

MOSFET
IRF &40

a. Mach ngudn chung
Néi day:

¢ Cip ngudn +12V cho mach A6-2

¢ Ngin mach mA —ké.
Cac buoc thuc hién

Budc 1: Ghi gié tri dong ban dau qua T1
Vg = ceoeeeeeeeeeeeeeeeeeeeeseeee e g =

Budc 2: Dung thém tin hi¢u tir may phat tin hi€u Function Generator, va chinh
may phat tin hiéu dé c6: Séng : Sin, Tan s6 : 1Khz, VIN(p-p) = 100mV

- N6i ngd ra OUT cuia may phat dén ngd vao IN cua mach.

- Dung dao dong ky dé quan sat tin hiéu dién ap ngd vao va ngd ra. Po cac gia tri
VOUT, A®, tinh Av. Ghi két qua vao bang A6-4

Bang A6-4
Théng s6 can do Tri s6 dién ap vao Vix (p-p) = 100 mV
Vour
Do loi dién ap A,
Do léch pha A®

Quan sat trén dao dong ky va vé trén cung mdt hé truc toa do dang tin hi¢u
dién ap ngd vao (Vin) va tin hiéu dién ap ngo ra (Vour)
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I O 2 1 e e 1 I I Y N
T Trrre e Trr e e rrrr e TeTd

Duya vao trang thai hoat dong cia MOSFET ndi kiéu Source chung & bang
A6-4, néu nhéan xét vé cac dic trung ciia mach khuéch dai (Vé hé s6 khuéch dai ap
Av, d6 I¢ch pha AD)

Bai 4: Liap mach déng mé dung MOSFET
So dd noi day :
¢ Cap nguén +12V cho mach A6-3

MOSFET- SWITCH CIRCUIT A4a-3

KXY XY

T2-HOEFET
IRF &40

&
£
£
£:4
£

°

@
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Cac budc thuc hién

Bwéc 1: Lan luot ngin mach céc J theo yéu cau trong bang A 6-5, dé khao sat
mach dong mé dung BJT (T1) va FET (T2), xac dinh trang thai cac LED va dong
IB trong mdi truomg hop.

Bdng A6-4
STT [J1 [J2 [J3 [J4 [J5 |J6 | TRANG THAI LED Dong Iy
1|1 1 1
2 1|1 1
3 |1 1 1
4 1 1 1
Trén co s& do so sanh vai tro dong mé cua BJT va MOSFET.
Bai 5: Lap mach khuéch dai cong suat OCL
Cap nguon £ 12V cho mach
POWER AMPLIFIER OCL Ag-2
E .4121.'
U T IH. a
" T4 l
Ll
100pF g indabTud
] — oy 02
olEzlo—l O
ta s 1B
. (-2
: 5 [Pol
]es * i |"H
Q1 3
N @2 4K .
cigls P'.' B 2
. - 0—12\'

Budc 1: Chinh bién trg P1 sao cho Vout = 0V (DC)
Budc 2: Chinh P3 sao cho VAB =1,4V

-PoVAC=............. vaVBC==.............
So sanh, nhan xét?
-bo VBE (Q6)=............. ,VBE (Q8)=.............

Cho biét trang thai hoat dong ctua Q6 va Q8?
Buéc 3: Chinh P3 max (VAB ~2,6V). Tuong tu budc 2 do:

So sanh, nhan xét?
-bo VBE (Q6)=............. ,VBE (Q8)=.............
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Cho biét trang thai hoat dong ctuia Q6 va Q8?

Budgc 4: Dung tin hiéu AC tir may phéat tin hiéu FUNCTION GENERATION dé
dua dén ngd vao IN cua mach va chinh may phat dé c6 : Séng Sin, f = 1Khz.,
VIN (pp) = 30mV.

Budc 5: Chinh P3 tir min dén max dé quan sat dang s6ng ra. Nhan xét ?

Chinh P3 dé dang song ra dep nhat. Po cac gia tri VIN, VOUT, tinh Av. Po d6
léch pha A® gitra tin hiéu ngd vao VIN va tin hiéu ngd ra VOUT ghi két qua vao
bang

Théng s can do Tri so dién ap vao Vix (p-p) = 30 mV
Bién dd Vour p-p

V.o
Dé loi dién ap A, = —10P

lefp-p'l

b 1éch pha AD

Budc 7: Quan sat trén dao dong Ky va vé trén cung mot hé truc toa do dang tin hiéu
dién ap ngd vao (VIN) va tin hiéu dién ap ngd ra (VOUT)

Buéc 8: Chinhbiéntr | iéura, gidi thich?

Budc 10: Dung dao dong ky do va v€ tin hiéu dién ap tai cuc E cua 2 transistor T6
, T7 trén cung dd thi. Nhan xét quan hé vé pha giira ching.
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Budc 11: Dung ly thuyét da hoc xac dinh hé s6 khuéch dai ap (Av) toan mach.
Nhan xét gi vé Av thi nghiém véi Ly thuyét?

Bai tp 6 Lip mach khuéch dai cong suat dung IC TDA2003:

Hién nay, dé thiét ké mach khuéch dai cong suét suit nho (vai WATT dén vai chuc
WATT) nguoi ta thudng st dung linh kién tich hop (IC).Mach khuéch dai cong
suat ding IC c6 hiéu suét lam viéc cao, mach don gian va dé thiét ké.

Mot s6 thong sd ki thuat cia TDA2003:

- Dai tan lam viéc: 40Hz — 15Khz

Pién 4p cung cap 8 — 18VDC

Pién tro tai (loa) 4 (cong suét ra s& thay doi néu dién tro tai thay doi)

Cong suit ra tai 1Khz: ~6W tai mirc dién ap cung cap 14,4V

Hiéu suat 69%



Hinh dang va so' d6 chan IC:

99

~ ~
Chan so

Chirc ning

] Input

2 Negative feedback
3 GND

4 Output

5 VCC

-

IE

+

‘ anz_m

Hinh 4.9: Mach khuéch dai c¢éng sudt ding IC TDA2003
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BAI 5
MACH DAO PONG

Gi6i thiéu

- Ngoai cong dung chinh 1a khuéch dai Tranzitor con ¢ cac céng dung khéc
|a tao ra cac ngudn tin hiéu, bién dbi cac tin hiéu diéu khién, bién ddi ngudn
trong mach dién nhu tao cac xung diéu khién, xén tin hiéu, ghim muc tin hiéu,
6n dinh ngudn dién cung cap... nhat Ia trong cac mach dién tir don gian.

- Vi su tién bo cua linh vuc vat ly chat ran, tranzito BJT ngay cang hoat
dong dugc & tan sb cao co tinh on dinh.

- Cac mach duing tranzito BJT chiu va cham co hoc, do d6 duoc sir dung rat
thuan tién trong cac day chuyén cong nghiép c6 rung dong co hoc I4n.

- Tranzito BJT ngay cang co tudi tho cao nén cang duoc su dung rong rai
trong céc thiét bi dién tir thay thé cho cac dén dién tir chan khéng.

- Véi cac vu diém trén, mach ung dung dung tranzito BJT duoc sir dung
rong rai trong cac day chuyén cong nghiép va trong doi séng xa hoi.

- Nghién cuu cac mach tng dung dung Tranzito la nhiém vu quan trong cua
ngudi tho sta chita dién tir trong kiém tra, thay thé céac linh kién va mach dién
tir trong thuc té.

Muc tiéu

Hoc xong bai hoc nay, hoc vién c6 kha nang:

e Goi tén c4c mach tng dung dung tranzito chinh x4c trén so d6 mach dién va
thuc té.

e Lip rap c4c mach ung dung dung tranzito don gian dat yéu cau ky thuat.

e Kiém tra, stra chita cac mach tng dung dat yéu cau k§ thuat.

e Thiét ké cac mach ung dung dung tranzito don gian theo yéu cau ki thuét.

A-LY THUYET
1. Khai niém

Céac mach tao dao dong diéu hoa dugc sir dung rong rii trong cac hé thong
thong tin, trong cac may phat, may thu; trong méay do, méy kiém tra, thiét bi y té...
Hiéu mot cach don gian, mach dao dong 1a mach tao ra tin hiéu.

Tong quat, nguoi ta chia ra 1am hai loai mach dao dong 1a dao dong diéu
hoa tao ra céc tin hi¢u dang hinh sin va dao dong tich thodt tao ra cac tin hi¢u
khong sin nhu tao xung ring cua, xung nhon, xung tam giac, xung vudng. O day,
ching ta chi nghién ctru cac mach dao dong diéu hoa tao ra céc tin hiéu dang hinh
Sin.
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Cac mach tao dao dong diéu hoa co thé 1am viée trong dai tin s tir vai hec (Hz)
dén hang nghin megahec (MHz). B¢ tao dao dong co6 thé dung cac phan tir tich cuc
nhu tranzito ludng cyc, tranzito truong, mach khuéch dai thuat toan hodc cac phan
tir dac biét nhu diot Tunel, didét Gunn...

Trong linh vuc dién - dién tu, dong dién xoay chiéu hinh sin rét quan trong
vi nhitng ddc tinh riéng ctia n6 nhu:

- Dong dién hinh sin rat ré phat sinh.

- Céc dong dién xoay chiéu c6 tinh chat tuan hoan déu c6 thé phan tich
ra mdt chudi cac tin hiéu hinh sin. Piéu nay thuan lgi cho viéc phan tich, tinh
todn nho ¢6 nhi€u cong cu todn hoc.

- Dong dién hinh sin thuong duoc dung dé khao sat dic tinh k¥ thuat
cua cac mach dién tir nhu mach loc, mach khuéch dai.

Mach dao dong duogc hiéu 1a mach khuéch dai nhung khdng co tin hi¢u
vao ma no tu tao ra tin hiéu ra.

Mach dao dong tao xung vudng nhd hién tuong nap xa ctua mach RC két
hop v6i hai trang thai bao hoa va ngung dan cua linh kién tich cuec.

Mach tao dao dong hinh sin dya trén hi¢n tugng cong huong cua mach LC
két hop vo1 mach khuéch dai héi ti€p dé tao tin hi¢u.
Pé tao dao dong diéu hoa, c6 thé theo hai nguyén tic co ban sau:
— Tao dao dong bang héi tiép duong.
— Tao dao dong bang phuong phap tong hop mach.

O day ta chi nghién ctru cac mach tao dao dong theo nguyén tic hoi tiép
duong.
1.1. S do khoi

Vs ; Vi Mach -
2 j’ khuéch dai A
VE

\_ Mach Vo

Hoitiép duong

¥
=

Hinh 5.1. So dé khoi mach tao dao dong diéu hoa
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Mach dao dong diéu hoa c6 so do khéi nhu hinh 4.1, bao gém:

— Khéi khuéch dai (KD);

— Phan tir hoi tiép (ht).

Nguyén tic: Liy mff)t phan ning luong & dél‘l ra cia khéi khuéch dai hoi tiép
duong quay tr¢ lai dau vao. (Pha cua tin hi€u hoi ti€p cung pha véi tin hi¢u vao)

1.2. Diéu kién ciia cic mach tao dao dong diéu hoa
Pé ¢6 tin hiéu hinh sin ra, mach khuéch dai hoi tiép phai thoa man diéu kién
Sau:

A/O :\%3VO :Vi'A/O

i
+ X¢ét riéng mach khuéch dai co tin hiéu vao Vi, tin hiéu ra Vo. Hé sb khuéch dai
vong hd (khong c6 héi tiép) ciia mach khuéch dai 1a:

+ Xét riéng mach hoi tiép duong c6 tin hi€u vao 1a Vo, tin hiéu ra 1a Vf. H¢

V
b = —V,; = b\,
VO
s6 hoi tiép hay d6 loi cia mach hoi tiép 1a:

Do c¢6 hoi tiép duong nén Vs va V£ cing pha. Tin hiéu Vi chinh 13 tong cua
Vs va Vf.

Ta co:

V, =V, +V; =V, =V, -V,

+ Xét mach khuéch dai c6 hoi tiép duong (duong roi nét) bao gdm ca mach
khuéch dai va mach hoi tiép duong. Tin hi¢u ngd vao la Vs, tin hiéu ra 1a Vo. H¢
sb6 khuéch dai cua toan mach la:

A, _ Vo _ _Vo _ _ ViAg
F V, Vi-Vf Vi-b.Vi.A,
Suyra:

A/ _ Avo
F 1—b. Ao

Do diy 1a mach khuéch dai dong pha nén b va Avo c6 tri s6 duong nén
b.Avo ciing c6 tri s6 duong.

Tich sb b.Avo chinh 1a tich s cua hai hé sb khuéch dai, hé s6 khuéch dai
vong hd cua mach khuéch dai va hé sd khuéch dai cia mach hdi tiép. Tich s
b.Avo con duoc goi 1a hé sé khuéch dai vong hay do loi vong (loop gain).

A e :%:OO
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Khi hé s khuéch dai vong b.Avo = 1 hay 1 - b.Avo = 0 thi:

Ltc d6 mach c¢6 d6 khuéch dai vo cung lén va mach s€ dao dong, mach s€ tu
tao ra tin hiéu ma khong can tin hiéu vao Vs.

Tu d6 ta rat ra diéu kién cua mach 1a:
Heé s6 khuéch dai vong b.Avo = 1. (Tich hé s6 khuéch dai ciia mach khuéch dai va
hé s6 khuéch dai ctia mach hoi tiép). Diéu kién nay con dugc goi la diéu kién can
bang vé bién d6 dao dong.
Goc léch (dich) pha cia mach bamg 0° hoic 360°. (Tong goc dich pha ciia mach
khuéch dai va mach hoi tiép phai 1a hoi tiép duong). Piéu kién nay con dugc goi 1a
diéu kién can bang vé goc pha.

Néu hai diéu kién trén khong dugc thoa ma thi mach khong c6 kha ning dao
dong.

Néu b.Avo > 1 thi mach dao dong tu kich, bién d§ dao dong tang dan. Bén
mot muc nao do6 thi mach ¢ trang thai bao hoa.

Néu b.Avo < 1 thi mach dao dong tu tat dan. Dén mot mirc nao do6 thi mach
tr& vé trang thai cat (khoa), khong c6 tin hiéu ra.

Néu diéu kién gbc pha khong dugc thoa man thi mach chi 1a mach khuéch
dai c6 hoi tiép. Vi khong co dién ap tin hiéu vao nén ciing khong c6 tin hiéu ra.
1.3. Pic diém ciia dao dong dicu hoa

T nhiing phan tich trén, ta it ra nhitng dac diém co ban ctia mot mach dao
dong:

Mach tao dao dong ciing 12 mét mach KB, nhung 1a mach Kb tu diéu khién
bang hoi tiép duong tir dau ra vé dau vao. Ning luong tir dao dong lay tir ngudn
cung cip mot chiéu.

Muén c6 dao dong phai thoa mén diéu kién can bang bién d6 va cin bang vé
pha.

Mach phai chura it nhat mot phén tr tich cuc lam nhiém vu bién dbi nang
luong mot chiéu thanh ning lugng xoay chiéu, dong thdi c¢6 vai tro 14 mot khau
diéu chinh dé dam bao bién d6 dao dong khong d6i & trang thai xac lap.

— Pic diém vé nguén cung cép: Phai st dung cac nguén 6n dinh, hodc nguén co
on ap.

— Pic diém vé két ciu ctia mach: Giam anh huéng cta tai dén mach dao dong
bang cach thém ting dém & dau ra cia ting tao dao dong.

— Pic diém vé cac phﬁn tu tich cuc: Dung cac phﬁn ttr tich cuc co hé sd khuéch
dai 16n, c6 hé s6 nhiét nho.
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1.4. Phan loai

Mach tao dao dong hinh sin c6 rat nhiéu loai, tuy theo tung cach phan loai
ma ta co cac loai mach dao dong nhu sau.

Néu ta phan loai theo phan tir tich cuc, co:
- Mach dao dong dung Transistor.
- Mach dao dong dung IC (mach khuéch dai thuét toan).
Néu phan loai theo linh kién thu dong RLC, c6:
- Mach dao dong RC.
- Mach dao dong LC.
Néu phan loai theo mach st dung bién ap, co:
- Mach dao dong ghép bién ap.
- Mach dao dong khong dung bién éap.
Néu phan loai theo két cau ctia mach hdi tiép, cO:
- Mach dao dong ba diém dién cam, ba diém dién dung.
- Mach dao dong dung cau chu T, chir T kép.
- Mach dao dong dung khau hdi tiép di pha RC, CR.
- Mach dao dong cau vién.
Néu phan loai theo linh kién két hop khac, cé:
- Mach dao dong dung thach anh
- Mach dao dong dung di6t bién dung. ..

2. MACH DAO PONG DICH PHA

CAiu tric ciia mach
So d6 khéi ctia mach dao dong dich pha c6 dang nhu hinh 5.2.

Khuéch dai dao
(I&ch pha 180°)

Hoi tiép
(léch pha 180°)

Hinh 5.2. So @6 khéi mach dao déng dich pha
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Phan khuéch dai c6 thé st dung BJT, FET, OA lam mach khuéch dai dao (déu ra
1éch pha 180° so voi dau vao).

Phan hoi tiép sir dung ba mat RC mic ndi tiép, mdi mét lam 1éch pha 60° nén khoi
hoi tiép lam 1€ch pha 180°. Nhu vay dicu kién vé pha dugc dam bao.

Mot mach dao dong dich pha c6 so dd tuong duong nhu hinh 5.3.

_________________

C C C

Hinh 5.3. So do twong dwong ciia mach dao dong dich pha
(chay: R*/IZ, =R)
Néu tré khang vao Zy ctia mach khuéch dai du 16n va tré khang ra Z, ¢ nhé thi: uy
= Uy, U1 = Ur = K.Uy. Khi d6 khau hoi tiép tuong duong nhu hinh 5.4.

Hinh 5.4. Khdu héi tiép RC
Mach dao dong dich pha dugc stir dung dé tao ra cac dao dong diéu hoa co tan sd
thap.
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2.1. Mach dao dong dich pha dung TRANZITO

Rc

R1

ry R2

Hinh 5.5. Mach dao dong dich pha dung tranzitor

R*/Ir, = R 2 5 mV
)

Vé’l v R]_//RZ//I\/(B

rv(ﬁEBE

Tac dung linh kién

IE

Vi cac linh kién RC 1a mot khau cua dao dong dich pha.

Mach dao dong yéu cau ba khau RC, mdi khau léch pha 60° nén tong dich pha la
180%

Re Ce: On dinh ché do 1am viéc cua tranzito NPN;
R1 R2: Tao mach dinh thién kiéu phan ap cho cuc B tranzito;

Rc: Dién tré cung cap dién ap 1 chiéu cho cuc C tranzito.
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Nguyén ly lam viéc
Khi cap ngudn mot chiéu, dong Ic bién do6i chay trong mach. Néu coi I, ~ I, thi
dong Ic c6 chiéu chay trong mach dao dong nhu sau:

+tU=>R. =R = -E,
Dong lc bién d6i nén théng qua cac khau dao dong RC, tao nén dich pha 180°.
Vi tranzito trong mach dao dong dugc méc cuc E chung nén céac khau dich pha
duogc mac tao hoi ti€p duong gitra dau ra va dau vao cua tranzito, tao ra dao dong.

Tan s6 dao dong ciia mach dién

Do tré khang ra ciia mach khuéch dai dung tranzito khong di nhé so véi tré khang
vao cua mach hoi ti€ép nén cong thirc tinh tan s6 dao dong nhu trén khdng con thoa
man.

Tinh toan chi tiét mach dich pha dung tranzito, cong thirc tinh tin s6 dao dong

duoc xac dinh:
1 1

f=
2
nRC \/6+4(ch
R

H¢ so khuéch dai cia mach dién

(5.9)

Dé ton tai dao dong thi hé sb khuéch dai ctia mach dung tranzito phai théa man
dicu kién: )
R R
K>23+29 —C+4(—Cj (5.10)
R R

2.3. Mach dao @6ng dich pha dung khuéch dai thuit toan
Hinh 5.6 13 so ¢6 mach dao dong dich pha st dung OA.
Chon R*//R; = R hay khi R"— « thi R; = R.

Rht
2 AA%

R1

Hinh 5.6. Mach dich pha dung OA
Tac dung linh kién
RC: Céc khau dich pha dao dong RC;
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Rht: Dién tro hoi tiép;

R1: Pién tré vao, mic véi dau vao dao;

OA: B0 thuat toan OA dau vao dao.

Nguyén ly lam viéc

Khi OA dugc cip ngudén mot chiéu dbi ximg, dong I, bién d6i chay trong mach.
Dong I, bién d6i nén théng qua ba khau dao dong RC, mdi khau gay nén dich pha
60°, viy tong dich pha 180°.

Vi bd thuat toan duge méic dau vao dao, dién ap dau ra va dau vao cua OA nguoc
pha nhau 180°. Vi vay, khi mac cac khau dich pha giita dau ra va dau vao caa OA,
dién ap ra va dién ap vao dong pha nhau s€ tao ra dao dong.

Dieu ki€én can bang

Do OA c¢6 trd khang vao 16n va tré khang ra nho nén rat phi hop st dung trong
mach tao dao dong dich pha.

Hé s6 khuéch dai cua malgh khuéch dai dung OA:

K=_"h 5.11
5 (5.11)

Dé ddm bao dicu kién vé bién do thi K >29
do do6 phai chon: Rht >29R1 (5.12)
Tén s dao ddng ciia mach

Tan sd dao dong duogc tinh theo cong thirc:
1

f= 5.13
2nRC\/6 (5.13)

B. THUC HANH

1. Lap rap va can chinh mach dao dong dich pha dung Transistor
2. Lap rap va can chinh mach dao dong dich pha dung vi mach thuat toan

|. To chirc thue hién
Ly thuyét day tap chung

Thyc hanh theo nhém (3 sinh vién/nhém)
I.  Lap bang vt tu thiét bi

TT Thiét bi - Vat tu Théng s6 ky thuit So lwong
1 | May hién song 20MHz, hai tia 1may/nhom
2 | bong hd van ning V-A-OM 1cai/nhom
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Bo mach thi nghiém

mach dao dong dich pha | Bo 2002 Imach/nhom
dung Transistor
Bo mach thi nghiém
mach dao dong dich pha | Bo 202 Imach/nhom
dung vi mach thuit toan
;. Da X ,
Day noi ay don.?’osnflm 20m/nhoém
25c¢m nhiéu mau
bién &p vao
A g 220ACVI2A
Nguon di¢n 9 C / 1bd/nhom
Dién 4p ra
0 -:- 30DCV
Il.  Quy trinh thwe hién
Céc bud D thiét :
TT Aa ¢ u’.(:’c Phuong phép thao tac l'm.g <i1.l © Yéu cau ky thuat
cong viéc bi,vat tu
Kiém tra dung cu Str dung dé do céc
Kiém tra may phat B6 dung cu dang xung,
1 | Chudn bi Xu.rglg o Mfily ph?t XEmg Khi do xac filﬂh
Kiém tra may hién May hién song | dugc chu ky, dang
song Bo mach xung, tan so.. .
Bo mach thi nghi¢m
2 | mach dién | Dung day dan két ndi ; guyenly
3 | Céo noudn Noi day do véi duong | Bo ngudn 12vDC
P HE Day den véi am Bo mach Dung cuc tinh
4 Po kiém tra | Két ndi mach voi Pong hd van Dung dién ap
dong ho van niang nang
V& so dd nguyén
ly
B{S\O L But, gidy V§ SO df) lap réqz
5 cdothyc Viét trén giay Trinh bay nguyén
hanh 1y hoat dong
Ghi céc thong sd
do duoc
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I1l.  Kiém tra, danh gia (Thang diém 10)

TT | Tiéuchi Noi dung Thang diém
1 | Kiénthuc | Néu dugc nguyén tic dé tao dao dong
dich pha
Trinh bay duoc nguyén 1y lam viéc
mach dao dong dich pha dung 4

Transistor, mach dao dong dich pha
dung vi mach thuat toan.

Trinh bay duogc quy trinh thuc hanh

2 | K¥ nang Lap duoc mach dién ding yéu cau k¥

thuat 4
Do dugc cac thong sb can thiét
3 | Thai do - An toan lao dong 5

- V¢ sinh cong nghiép

CAU HOI VA BAI TAP

1. Nguyén tic dé tao dao dong dich pha 1a gi?

2. Mot mach tao dao dong dich pha dung JFET c6 g, = 6000us, r, =300k va dién
tro noi ti€p R = 12kQ dé dao dong tai tan s6 2,5kHz. Hay tim gia tri tu dién C?

3. Cho mach dao dong dich pha c6 s6 liéu nhu hinh 6.6. Tinh R*.

Hay tinh tan sé dao dong ctia mach dao dong di cho.

Rht

AV
Ry
—AMMW—L—] - c c c
(15 —> 1L 1€ 1L o
- 1< 1< 1<
+ 0,001uF £0,001uF20,001uF.
R R R*
1 10kQ T 10kQ

Hinh 5.7. Mach dao dong dich pha

4. Tinh toan tan sé dao dong ctia bo tao dao dong dich pha dung BIT voi: R = 6kQ,
C = 1500pF va R, =18kQ ?
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5. Cho mach dién nhu hinh 5.7. Biét: R = 10kQ, C = 47nF.
R2
MW

R1

—AWVWA -

T-'- U,

C c c
tod —
ER* %R %R (R*//R;, = R)

Hinh 5.8. Mach dich pha dung OA

a) Cho biét tén goi cua mach. Xéc dinh diéu kién dé mach dao dong.

b) Khi thoa man diéu kién dao dong, tinh tan s6 va chu ky cua tin hiéu ra.
6. Cho mach dién nhu hinh 6.8.
Biét: C;= Cg = 10nF

Co= C5 =100nF
C3 = C4 = 1p,|:
R3 = R4 = 1kQ

VR1= VR, = 10kQ.
a) Xéac dinh diéu kién Ry va R, dé mach dao dong.

b) Xac dinh dai tan sO ctia cac bang tan.

o
C1 Co Csl

|
@
|
py
w

<
g

Q

I_

&

—

S

2l l
o

-
:>

Ur

R2

Hinh 5.9. Mach dich pha .L
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Bai tapl: Lip mach dao dong dich dung BJT

Hinh 5.10. Mach dich pha dung Transistor

Bai tap2: Lip mach dao dong dich pha ding IC

Hinh 5.11. Mach dich pha dung OA
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3. Mach dao dong ba diém

Mach dao dong 3 diém ciing ding dé bién d6i dién 4p mot chiéu thanh dién
ap xoay chiéu hinh sin tan sé cao.

Goi la mach dao dong 3 diém vi tir khung dao dong c6 3 diém duoc ndi vai
3 cuc cua tranzitor doi véi mach stir dung transistor theo nguyén tac:

- Cuyc e phai mac vao diém trung gian gitta b va c.

Rce
21
Rch

Reh

Hinh 5.12. So dé téng quat
- Xét vé tinh chat dién khang cua timg doan mach thi Ze, phai cing tinh chét
Vo1 Zee va cd 2 nguoc tinh chat voi Zep.
- Zeet Zent Zep= 0. Do vay ta c6 2 loai mach dao dong 3 diém do la:
- Mach dao dong 3 diém dién dung khi Z VA Zep déu mang tinh dung khang.
- Mach dao dong 3 diém dién cam khi Ze va Zep déu mang tinh chit cam
khang.
3.1. Mach dao déng ba diém dién dung
CAu trac cua mach dao dong ba diém dién dung 1a st dung linh kién LC rat
da dang, chiing c6 thé khac nhau do phuong phép mac mach dao dong LC trong bd
khuéch dai va viéc thuc hién hoi tiép duong.
Trong céu tric chung cia mach dao dong ba diém dién dung LC céc phan tir Z3, Z»
la phan tir dung khéng, con Z31a phan tir cdm khang.
Céc tham s6 cua mach dao dong 13 dién dung C (bao gdm C1, C, trong mach tuong
duong hinh 7.2) va dién cam L. Tin hi€u hoi ti€p duong dugc lay tir cudn day hay

tu ¢6 nhiéu dau ra.
= C, Ir
I::?Z ;

C

|

Hinh 5.13. So do tong qudt mach dao déng ba diém dién dung
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3.1.1 Mach dao dong ba diém dién dung ding Transistor

So' do mach
O + Ecc
! | %RC

>

a) b)

Hinh 5.14. Mach dao dong ba diem dién dung
Tac dung linh kién
Khung dao dong gém co tu Cq, C2 va cudn cam L.
R1, R2: B6 phan 4ap 1am nhi€ém vu cung cép dién ap cho cuc B cua T.
Rc: Bién tré cung cép dién ap mot chiéu cho cuc C cua T.
Re,Ce: Bd 6n dinh diém cong tac cho T, méc & cuc E cua T.
Cg: Tu dan hdi tiép duong.
Dién ap hoi tiép 1y trén C, qua tu Cg vé dau vao cla tranzito. Diém gitta hai tu nbi
mat nén tin hi¢u hoi ti€p luén ngugc pha véi tin hiéu ra (cung pha véi tin hiéu vao)
nén mach luon luén dam bao dic¢u kién co6 hoi tiép duong. B¢ dam bao dicu kién vé
bién d6 nguoi ta thuong chon:
G Do (7.1)
C, Ug
Trong d6 khung dao dong gdm cudn diy L va tu Cy, C, c6
1
C1C2
C +C,

W, =
L

Cuc e qua tu Ce duogc méc vao diém gitra C1, Cy. Cuc b qua tu Cp tiép mat.
Cuc C qua tu Cc mac voi du trén khung do d6 Zep=Xco; Zee=Xe1 VA Zep=X_. Céc tu
Cb, Ce, Cc c6 dién dung 16n dé X.=0, RiR» mach phan ap tao +Uns=URr2.R3; R4 han
ché dong xoay chiéu ic; i dé ching it anh hudng sang khung dao dong.
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Nguyén ly hoat dong ciia mach dién
Khi cdp ngudn mot chiéu, trong mach xuét hién dong mach I¢ bién d6i tir 0 + Ico
chay theo chiéu:

+tEc=>R. =2 T=>R. = -E,
Dong Ic bién ddi chay qua dién tr& Rc lam cho dién ap tai cuc C cua T thay doi,
tirc 1a dién truong trén hai tu Cy, C, bién doi, nghia 1a khung dao dong duoc cung
cap nang luong; qua trinh trao d6i nang luong dudi dang tir truong We (trén tu dién
C1, C2) va dién trudng We (trén hai dau cudn day L) dién ra qua trinh trao d6i ning
lugng:

Wy < WE
Do d6, tao ra dao dong hinh sin. Phan nang lugng trén tu C; thong qua tu Cg hoi
tiép duong duoc dua vé bazo cua T. Pién ap nay phai co chiéu cing pha vdi dién
ap vao (nguoc pha vai dién ap ra) vi T mac emito chung.
Hbi tiép duong tré vé dau vao qua Cg ¢6 tac dung bu ning luong cho khung dao
dong dung lac, ding luong ton hao trong khung.
Vi véy, dao dong ra 1a dao dong duy tri c6 bién d6 dao dong khong d6i. Mach dao
dong ba diém dién dung thuong hay ding & tan s6 cao hang trim MHz. Trong
truong hop d0, cac tu C,, C, cb thé thay bang dién dung ky sinh giita cac cuc cua
tranzito.

Do diéu kién Zee+Zev+Zew= 0 nén néu C1,Cy,L, da cb dinh thi chi co6 mét tan
sb dap ung duoc diéu kién trén nén tai tan sb d6 mach sé dao dong. Mach dao dong
kiéu nay c6 do 6n dinh hon mach dao dong ghép bién ap.

3.1.1 Mach dao dong ba diém dién dung sir dung FET

Mot mach dao dong ba diém dién dung — mach Colpitts dung JFET trong thuc té
nhu hinh 7.4. So sanh v&i so d6 tong quét ta cd Zy, Z» 1a phan tir dung khang, Zs 1a
phén tor cam khang, bo khuéch dai déo dung FET, RFC la cudn chén cao tan
(Radio—Frequency Coil).

+Upp

Hinh 5.15. Mach tao dao dong Colpitts dung JFET
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3.1.1 Mach dao dong ba diém dién dung dung IC thuit toan

So d6 mach dién

So dd mach dao dong ba diém dién dung st dung IC thuat toan dugc trinh bay trén
hinh 7.5.

Ry

Hinh 5.16. Mach dao dong ba diém dién dung sir dung IC thudt todn
Phan tich mach dién
Céc phan tr mach dién gom:
Ry: Dién tré vao;
Rs: Dién tré hoi tiép;
C1Cs, L: Khung dao dong, cac tham s6 C, L quyét dinh tan s6 dao dong ctia mach.
Mach sir dung bd thuit toan tuyén tinh voi dau vao dao (hinh 7.5).
Tan sb dao dong ctia mach phu thudc vao cac gia tri cudn cam va tu dién trong

khung dao dong:
1

om |Gy
C,+C, .
Trong d6: Cac gia tri cudn cam dugc tinh bang don vi Henry (H) va dién dung tu
dién ctia khung dao dong duoc tinh bang Fara (F) thi tin s6 dao dong duoc tinh

bang don vi 1a Hec (Hz).

fdd = (7-8)

Vi du: Tinh tan s6 dao dong véi cac thong s6 di cho trong mach sau:

50kQ

AW
5kQ
:D




117

Hinh 5.17. Mach dién thuc té
Theo cong thire 7.8 ta co:

1
fdd: (HZ)
C,.C,
2n \/( ).L
C CC1+C2
Cuy =22
C,+C,
Cu = (0, 005uF).(0,005uF) = 0,0025,F
0,01uF
f4 1 Hz

q= =1M
2.3,1416.,/10(uH).0, 0025(uF)

B- THUC HANH:
Lap mach dao dong ba diém dién dung

l. Té chirc thuc hién

Ly thuyét day tap chung
Thyuc hanh theo nhom (3 sinh vién/nhom)

Il.  Lap bang vt tw thiét bi

0 -:- 30DCV

TT Thiét bi - Vat tw Théng s6 ky thuat So luwong
1 | May hién song 20MHz, hai tia 1may/nhom
2 | Pong ho van ning V-A-OM 1cai/nhom
g | Bomachthinghiem g, 511 Imach/nh6m
4 Bo mach thi nghi¢m Bo 2113 Imach/nhom
5 | Day nbi Day don.(k),OSIr‘lm X 20m/nhém
25c¢m nhiéu mau
bi¢n ap vao
220ACV/2A
6 |Ngudn dién Di¢n ap ra 1bo/nhom
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I1l.  Quy trinh thyc hi¢n

TT Cac budc

Phuong phép thao tac

Dung cu thiét

Yéu cau ky thuat

cong viéc bi,vat tu
Kiém tra dung cu Str dung dé do céc
Kiém tra may phat Bd dung cu dang xung,
: Xun May phéat xung | Khi ic dinh
1 | Chudn bi u.;g - Efly p.?t u g 1 do xac filn
Kiém tra may hién May hién song | dugc chu ky, dang
song Bo mach Xung, tan so...
Bo mach thi nghiém
(2 Day két ndi b d6
Ketnor Biymaechno1 n uljl géi}cyl Y ’
2 | mach dién | Dung day din két ndi - guyenly
3 | Cév noudn Néi day do6 v6i duong | BO ngudn 12vDC
P 1g Day den v6i am Bo mach Pung cuyc tinh

Do kiém tra

K&t no1 mach voi

bong ho van

Dung dién ap

4 dong ho van ning nang
V& so dd nguyén
ly
B{Elo L But, gidy Vé‘ SO df) lap rélz
5 cdothyc Viét trén gidy Trinh bay nguyén
hanh 1y hoat dong
Ghi cac thong sd
do duoc
IV. Kiém tra, danh gia (Thang diém 10)
TT Tiéu chi Noi dung Thang diém
1 | Kién thuc Sorsénh diém khac nhau co ban trong co
ché hoat dong cua tranzito ludng cuc
(BJT) va tranzito truong (FET) & ché do 4
khoa
Trinh by dugc quy trinh thyc hanh
2 | K¥ nang Lap dugc mach dién dung yéu cau ky
thuat 4
Do duoc cac thong sb can thiét
3 | Thai do - An toan lao dong
A . A 2
- V¢ sinh cong nghi¢p
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BO MACH THUC HANH KET NOI MACH DAO PONG

BA PIEM DPIEN DUNG
Hinh 5.18. Bo mach thuc hanh 2111
NO-2111 LC OSCILLATOR POWER INPUT
G ®
ER 3
’ . B - +

ge
%II Eal:):.01#

‘0ol Al 2
(o0tul %5
0.001

TR i Mmg I
I T ©« e @—|—®f
) 100P ) .
i HARTLEY OSC. CIRCUIT ' COLPITTS 0O5C. CIRCUIT .
® . T e
PHUONG PHAP KET NOI

Chuyén cong tic tai vi tri Power sang phai dé sir dung mach dién dung

Két ndi diém + ctia mach C véi diém + cta ngudn INPUT

Két ndi diém G cua mach C véi diém G cua ngudn INPUT

Cap ngudn sau d6 stir ddng hd van ning, may hién song dé do, kiém tra dang
tin hiéu ra tai diém OUTPUT

Tat ngudn sau d6 két ndi diém a véi diém 1, diém b véi diém 3 sau d6 cap
nguén va do, kiém tra su thay ddi tai tin hiéu ra

Tat ngudn sau d6 két ndi diém a véi diém 4, diém b voi diém 6 sau d6 cap
nguén va do, kiém tra su thay ddi tai tin hiéu ra

Tat ngudn sau d6 két nbi diém a voi diém 1,4, diém b v6i diém 3,6 sau d6
cép nguén va do, kiém tra su thay ddi tai tin hiéu ra

Tat ngudn sau d6 két nbi diém a véi diém e, diém b voi diém f sau d6 cap
nguén va do, kiém tra su thay ddi tai tin hiéu ra

Lan luot thay doi ( mac thém va thdo ra cac linh kién dé quan sat su thay doi
tao dau ra OUTPUT)

T su thay ddi tai tin hiéu ra khi thay ddi cac linh kién rat ra nhan xét, két
luan vé su hoat dong cua mach

Chu y an toan khi thuc hanh
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CAU HOI VA BAI TAP

1. Néu diéu kién ctua mach dao dong ba diém dién dung.

2. So sanh su giéng va khéac nhau ctia mach dao dong ba diém dién dung va mach
dao dong ba di€m di¢n cam.

3. V& va phan tich mach dao dong ba diém dién dung sir dung BIT.

4. Cho bd tao dao dong Colpitts nhu hinh 7.7. Hiy thiét 1ap cong thuc tinh tin sb
dao dong va ap dung vé1 s6 L = 100uH; L. =0,5uH; C, =0,005uF; C, =0,01uF
va C. =10uF.

Mach dao dong ba diém dién cam

A-LY THUYET
3.2.1. So' d6 ciia mach va so @6 twong dwong
So dd mach dao dong ba diém dién cam duogc trinh bay trén hinh 8.1

Y 0 -Ecc
C 9 L1 J-C

— i Ri 2 Cem Lo

.4|< Lo

&

RQ-EEL Re ICE
a) b)
Hinh 5.19. Mach dao dong ba diem dién cam
— Tansd dao dong:  f, = 1 (Hz) (8.2

2n (L, +L,).C

— Bién d¢ dao dong phu thudc vao ché d6 lam viéc cua tranzito.

Tac dung linh kién

Dién tré R, R2: Tao dién &p dinh thién cho cuc B tranzito kiéu

phén ap.

Rg, Ce: Bo dién tro, tu dién méc & cuc phat ctia tranzito ¢6 tac dung 6n dinh ché do
lam viéc cho tranzito.

(L1 + L)//C: Khung dao dong.

Tu Cg: Tu dén héi tiép duong.

Tranzito T: Phan ti khuéch dai.

Nguyén ly lam viéc
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Nguyén 1y 1am viéc ctia mach nhu sau: Khi cp ngudn trong mach xuét hién dong
Ic bién ddi tir 0 + lco chay theo chiéu:

+tEc=>R=>T =L, =L, = -E
Dong lc chay qua cudn day L(L1 + L), nhu vay khung dao dong duoc cung cap
ning luong; qua trinh trao doi ning luong dudi dang tir truong W (trén cudn day
L) va dién truong We (trén hai ban cyuc cta tu dién C) dién ra qua trinh trao ddi
nang luong:

Wy < WE
Do d6, tao ra dao dong hinh sin. Mot phan ning luong trén cudn day L; thong qua
tu Cg hoi tiép duong duoc dua vé bazo cta T. Pién 4p nay phai co chiéu cing pha
v6i dién ap vao (nguoc pha v6i dién ap ra) vi T mac emito chung.
Hbi tiép duong tré vé dau vao qua Cg ¢c6 tac dung bu ning luong cho khung dao
dong dung lac, ding luong ton hao trong khung.
Vi vay, dao dong ra 1a dao dong duy tri ¢6 bién d¢ dao dong khong doi.

Mot trong cac mach dao dong 3 diém dién cam nhu hinh vé sau:

I

Hinh 5.20. Mach dao dong ba diém dién cam thuc té

Khung dao dong gém cudn day L va tu C tao dao dong c6

Trong mach nay cuc b ndi mat qua Cp; cuc e qua Ce ndi vao 1 diém chung
gian cta cudn day L. Con cuc C c6 thé ding R3C. dé mac véi dau trén khung dao
dong, cach mac nay 1am giam Uco. Do d6 trong cdc mach 3 diém nguoi ta thay
nhom R3C. bang cudn day ghép Lgh cudn trén ciing mot 16i voi cudn day L nén ta
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van coi dau trén khung dao dong mac véi cuc C vi khi ¢6 ic qua Lgh s& bd sung
nang lugng cho dao dong trong khung LC.

Trong mach khi bat ngudn, co ic qua Lgh s& hd cam sang L tao ra strc dién
dong hd cam ew, nho ey trong khung tao ra dao dong. Ly mot phan dao dong &
phan duéi cudn diy L dwa vé b-e diu khién ic qua Lgh dé bd sung ning luong
trong khung LC. Mach nay c6 tranzitor mac B chung va rd rang Ue ciing pha véi
UL.

3.2.2. Mach dao ddng ba diém dién cam dung Transistor truong (FET)

B0 tao dao dong Hartley dung FET duoc trinh bay trén hinh 8.4. Nguyén ly
lam viéc tuong ty nhu mach dao dong ba diém dién cam sir dung tranzito ludng

cuc nhu da phan tich ¢ trén. Ecc
RPC Ce
+ H
Ca
—
R
L1 ¢ Lo
l»—NYW\—l—_{YYYY\_‘
N— M _:_//
H¢

Hinh 5.21. Mach dao dong Hartley dung FET
Céc linh kién dién cam L1, L, duoc mac ndi tiép nén dién cam cua toan mach la
Le=L,+L,+2M v6i M 12 hd cam.

Tan sd dao dong ciia mach nay duogc tinh theo cong thirc sau:
1

f=—— -
° 2nfLeC

Le=L,+L,+2M

(8.3)

3.2.3. Mach dao dong ba diém dién cim dung IC thuit toan

So' @6 mach dién

So d6 mach dao dong ba diém dién cam sir dung IC thuat toan dugc trinh bay trén
hinh 8.5
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A

R
v _\l+\EC
o 3r
e 4

Hinh 5.22. Mach dao déng ba diém dién cam sir dung IC thudt toan

Rt

~ C

AVl

Lo

Phan tich mach dién

Céc phan tir trong mach dién gom:

Ry: dién tro vao;

Ry: dién trd hoi tiép;

LiL,, C: khung dao dong.

Mach str dung b6 thuat toan tuyén tinh véi dau vao dao.

Tan sb dao dong ctia mach phu thudc vao cac gia tri cudn cam va tu dién trong

khung dao dong:
1

fii=
a 2ny/(L,+L,).C

Trong d6: Cac gié tri cudn cam duogc tinh bang don vi Henry (H) va dién dung tu
dién ctia khung dao dong duoc tinh bang Fara (F) thi tin s6 dao dong duoc tinh
bang don vi 1a Hec (Hz).

Vi du: Tinh tan sb dao dong trong mach hinh 8.4.

(8.4)

Tan sd dao dong trong mach duoc xac dinh theo cong thure:
1

faa=
2n (L, +L,).C
dd = 1 =795,8kHz
2.3,1416.,/40(uH).0, 001(uF)
50kQ2
5kQ h
. 2 OUr
+
20pH
i ;O,OO1HF
J__ 20uH

Hinh 5.23. Mach dao dong ba diém dién cam thiee té
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Lép mach dao dong ba diém dién cam

|. To chirc thue hi¢n

Ly thuyét day tap chung

Thyc hanh theo nhém (3 sinh vién/nhom)

Il.  Lap bang vat tw thiét bi

TT Thiét bi - Vat tu Thong so k¥ thuat S6 lwong
1 | Méy hién song 20MHz, hai tia 1may/nhom
2 | bong ho van ning V-A-OM 1cai/nhom
g | Bomach thinghiém Bo 2111 1mach/nhém
4 | Bomach thinghiem Bo 2113 Imach/nhom
5 | Day ndi Day don.?’osn‘nm X 20m/nhém
25c¢cm nhiéu mau
bién &p vao
220ACV/2A
6 Nguén dién bién 4pra 1bd/nhom
0 -:- 30DCV

I1l.  Quy trinh thyc hién

Cac bud D thiét 3
TT Aa ¢ u:fc Phuong phap thao tac un'g Ciu ¢ Yéu cau ky thuat
cong viéc bi,vat tu
Kiém tra dung cu Str dung dé do céc
Kiém tra may phat B§ dung cu dang xung,

1 | Chudn bi xqr;g o Mfi\y ph:a\t Xl,.lng Khi do xac ?Tlnh
Kiém tra may hién May hi¢én song | dugc chu ky, dang
song Bo mach Xung, tan so...

Bo mach thi nghiém
Két néi ~ -« .. | Daykétndi Pung so d6

2 Dt ay dan két no 1

mach dién ung ddy dan ket noi Bo mach nguyén ly
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3 | Clp nguén Néi day do véi duong | B6 ngudn 12vVDC
Day den v6i am Bo mach Dung cyc tinh
4 Po kiém tra K\ét néi‘ mach véi Pong ho van Dung dién ap
dong ho van nang nang
V& so dd nguyén
ly
Béo L But, gidy Vé‘ SO df) lap ré;A)
5 caothuc Viét trén giay Trinh bay nguyén
hanh 1y hoat dong
Ghi céac thong sd
do duoc
IV. Kiém tra, danh gia (Thang diém 10)
TT Tiéu chi Noi dung Thang diém
1 | Kién thic Phan tich ciu tric mach dao dong ba
diém dién cam. So sanh v&i mach dao
dong ghép bién ap va mach dao dong ba 4
diém dién dung
2 | K§ ning Lip duoc mach dién dung yéu cau ky
thuat 4
Do duoc cac thong sb can thiét
3 | Thai do - An toan lao dong 5
- V¢ sinh cong nghiép




®

126

BO MACH THUC HANH KET NOI MACH DAO PONG

BA PIEM DIEN CAM
NO-2111 LC OSCILLATOR POWER INPUT
PRYER ¢ ? 2
' ' ; y B -

HARTLEY — COLPITTS

HARTLEY 0SC. CIRCUIT ' COLPITTS OSC.CIRCUIT - P

Hinh 5.24. Bo mach thwc hanh 2111

PHUONG PHAP KET NOI

Chuyén cong tac tai vi tri Power sang trai dé chon ché do mach H

Két ndi diém + ctia mach H véi diém + ctia ngudn INPUT

Két ndi diém G cua mach H véi diém G ctia ngudn INPUT

Cap ngudn sau d6 stir ddng hd van ning, may hién song dé do, kiém tra dang
tin hi¢u ra tai diém OUTPUT

Tat ngudn sau d6 két ndi diém a voi diém b sau d6 cap ngudn va do, kiém
tra su thay ddi tai tin hiéu ra

Két ndi thém diém 1 véi diém 2 dé mac thém tu 1 vao mach. Quan sat su
thay ddi tai tin hiéu ra

Két ndi thém diém 1 véi diém 3 dé mac thém tu 2 vao mach. Quan sat su
thay d6i tai tin hiéu ra

Két ndi thém diém 1 v6i diém 2, diém 2 v6i diém 3 dé méc thém tu 1,2 cling
vao mach. Quan sat su thay ddi tai tin hiéu ra

Lan luot thay doi ( mac thém va thdo ra cac linh kién dé quan sat su thay doi
tao dau ra OUTPUT)

T su thay ddi tai tin hiéu ra khi thay ddi cac linh kién rat ra nhan xét, két
luan vé su hoat dong cua mach

Chu y an toan khi thuc hanh
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CAU HOI VA BAI TAP
1. Phan tich cAu tric mach dao dong ba diém dién cam. So sanh v4i mach dao
dong ghép bién ap va mach dao dong ba di€m di¢n dung.
2. V€ va phan tich mach dao dong ba diém dién cam sir dung tranzito ludng cuec.
3. Phan tich tac dung linh kién va nguyén 1y 1am viéc mach dao dong ba diém dién
cam su dung tranzito truong (FET) hinh 8.5.
4. Tinh tan s dao dong trong mach hinh 8.7, biét:
Li=Ly= 30mH;
C = 2500pF.

4. Mach dao dong thach anh
A. LY THUYET

4.1. Gié6i thi€éu mach dao dong dung thach anh

Khi yéu cau mach tao dao dong c6 tan sé on dinh cao ma ding cac bién phap
binh thudng nhu 6n dinh ngudn cung cap, 6n dinh tai... van khéng dam bao dugc
do 6n dinh tan sb thi dung mach thach anh dé 6n dinh tan s.

Vi thach ~»h ~4 #ink ~hjt dang quy 1a d0 bén co hoc cao, it chiu &nh hudng cua

nhiét d tac dung hoa hoc nén thach anh dugc sir dung nhiéu trong
cac me
Dac ti nh

nh 13 loai d4 (trong mo) co ciu tao sau mit va co hai thap &

10,7 MHz
// 4

——

‘ ‘ Kv higu
Hinh dang

hai dat

Hinh 5.25. Hinh dang cua thach anh
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KL F 3
Camkhang
R

5

fs fp ,

— Cp

L=

f

_., ,
Dung khang Tinh

], Cs Xe Dungkhang

Mach teong duong

Hinh 5.26. Ky hiéu quy wéc va so dé twong dwong ciia thach anh

Nguoi ta cat tinh thé thach anh theo mot phuong vi goc xéac dinh theo dang
tron, dang vudng dai hay dang thanh... Di¢n tich cua lat thanh anh khoang vai cm
va bé day rat mong khoang vai mm. Hai mat 1at thach anh duogc mai phang, ma lén
16p kim loai thuong 1a loai bac va ndi ra céc dién cuc. Cubi cung lat thach anh
duoc bo trong hop c¢é chira bot cach dién va duoc ndi ra hai chan. Tinh thé thach
anh c6 ky hi¢u nhu hinh vé.

Tinh thé thach anh c6 dic tinh 1a khi bi kich thich béi mot luc ¢ép co hoc thi
thach anh s€ phat ra dién truong, gitra hai ban cuc sé xudt hién mot dién ap goi la
hiéu ting ap dién. Nguoc lai khi kich thich tinh thé thach anh bang ngudn dién AC,
tinh thé thach anh s& rung & tan s6 khong dbi va hién tuong rung nay giy ra hiéu
ung ap di¢n, thach anh lai phat ra dién truong va cho tin hi€u xoay chiéu ¢6 tan sd
khong d6i.

Tinh thé thach anh c6 mach twong duong va dic tinh tré khang nhu hinh sau:

2

Cac thong s6 cua tinh thé thach anh c6 tri sb tuy thuoc mat cat thuong trong
khoang:

Rs= vai chuc Q td1 vai kQ

Ls=vai chuc mH t¢1 vai ngan mH

Cs=nho hon 1 pF

Cp= vai pF t6i1 vai chuc pF

Tinh thé thach anh cong hudng & hai tan sd khac nhau.
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- Cong huodng ndi tiép & tan sd fs do Ls va Cs theo cong thirc:
1

2T1./L, .Cq

- Cong hudng song song & tan sd fp do Ls va Cs (Cs song song Cp) theo

fq =

cong thic:
f, = L
- /LS. C.C,
C,+C;
Do Cs>>Csnén =52~ c_

+Cpy .

Nhu vay fsvafpcod tri sO één bang nhau.

Thach anh con ¢0 : X s>>Rs va Xcs>>R nén dao dong thach anh c6 hé sb
pham chat Q rat 16n. Piéu nay c6 nghia 1a tinh thé thach anh trong mach dao dong
c6 do 6n dinh tan sb rat 16n.

Céc thong sb cta tinh thé thach anh rat it thay doi theo nhiét do va thoi gian
nén thuong duoc dung trong cac mach dao dong can d6 on dinh tan sd cao.

B6 dao dong thach anh c6 thé cho mach dao dong o tan sd fs, lac d6 tro
khang cong huong Z—0 Q. Nguoc lai ciing c¢6 thé cho mach dao dong & tan sb fp,
luc doé tro khang cong huong Z— o Q. Nhu vay, dao dong thach anh dugc chia ra
hai loai 14 dao dong ndi tiép va dao déng song song.

— Tén sd cong huong cua thach anh: Thach anh ¢6 hai tan sb cong huong,
tan s6 cong huong ndi tiép nhanh L, C va tan s song song (nhanh Cy véi dién
cam twong duong ctia nhanh nbi tiép).

Voéi: fsong song =~ Fusi tiép-

Thach anh c6 kich thudc cang nhé thi L, C, R cang nhd; nghia l1a tan s cong
hudng riéng ctia nd cang cao. Chinh vi tinh cht cta thach anh, nén né duoc s
dung nhu mot khung dao dong LC c6 d6 chinh xéc cao.

Pé thay doi tan sé cong huong riéng cia thach anh nguoi ta mac nbi tiép né véi
mot tu ban chinh (trimo) nhu hinh 10.3.

—

Hinh 5.27. M4t bién phdp dé diéu chinh (vi chinh) tan sé cdng hwéng riéng ciia
thach anh
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Hinh 5.28. Mach ung dung

o X1 :1a thach anh tao dao dong, tan s6 dao dong duoc ghi trén than cua thach
anh, khi thach anh duoc cép dién thi n6 ty dao dong ra séng hinh sin. Thach anh
thudng co tan s6 dao dong tir vai tram KHz dén vai chuc MHz.

o Transistor Q1 khuyéch dai tin hi€u dao dong tir thach anh va cudi cung tin hi€u
duoc 14y ra & chan C.

o RI1 vira la dién tré cép ngu(‘A)n cho thach anh vira dinh thién cho transistor Q1

« R21atro ghénh tao ra sut ap dé ly ra tin hiéu

Mach dao d@ong dung thach anh véi tin sé cong hwéng noi tiép
So @6 mach dién

¢ + Ucc
P+ Ucc
Thach anh % RFC
(XTAIN Ce RFC
L 1. Loira Thach anh
R1 | +1\ (XTAIN Ce

II:II‘ ;:6 Loira

I\

R> |

j T i Rfj

ICS

Hinh 5.29. B3 tao dao ddng thach anh diéu khién bang hoi tiép noi tiép

a) Sur dung BJT; b) Sur dung FET
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Tac dung linh kién

Pé kich thich phan tir thach anh hoat dong trong mach cong hudng ndi tiép, ngudi
ta mac ndi tiép thach anh voi phan tir hoi tiép.

Dién tré Ry, Rz 1a mach phan ap cho cuc B cua tranzito;

Tu C: Dan hoi tiép tré vé dau vao;

Re Ce: B 6n dinh ché d6 lam viéc cho T.

Cuon chin (RFC) cap dién ap mot chiéu, ngin khong cho tin hiéu xoay chiéu trén
dudng cong suét anh huong téi tin hidu ra.

Nguyén ly hoat dong

Tai tan s6 cong hudng noi tiép cua thach anh tré khang ctia n6 1a nhé nhét va hoi
tiép duong la 16n nhat. Tro khang tu Cc tai tan sb dao dong 1a khong dang ké
nhung né ngan khong cho dong mot chiéu di tir cuc colecto dén cuc bazo.

Két qua la tan s cong hudng cua mach dao dong da dugc xac dinh béng tan sd
cong huong ndi tiép cua thach anh. Thay dbi dién 4p cung cap, théng sb cia
tranzito thay ddi cling khéng anh huong dén tan s6 dao dong, tan s dao dong duoc
giit 6n dinh nho thach anh.

C6 thé st dung tranzito trudng (FET) thay thé cho tranzito ludng cuc (BJT) trong
mach dao dong st dung thach anh méc nbi tiép nhu hinh 10.4b.

Mach dao dong dung thach anh véi tin sé cong hwéng song song
So' dd mach dién

So dd bo tao dao dong dung thach anh diéu khién bang hoi tiép song song

4
% RFC
R; ; Ra
b
| +
2 1L ==
} > + :l—l_' Thach anh
cp 2l RZT Re g Cc2=x — (XTAL)
I n 9
€ L £ € L

Hinh 5.30. Bé tao dao ddng ding thach anh diéu khién bang

héi tiép song song
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Phan tich mach dién

Khi thach anh cong hudng song song thi tré khang ciia mach dat gia tri 16n nhat.
Tai tan sb hoat dong cia mach cong hudng song song, phan tir thach anh duoc coi
nhu 13 mot phan tir dién khang 16n nhét.

Hinh 10.5 dugc méc gan giéng nhu mach Colpits. Dién 4p phan cuc mot chiéu 16n
nhit duogc ting 1én khi di qua phan tir thach anh tai tin s cong hudng song song
ctia nd. Pién 4p duoc ghép t6i emito bang dién ap & bd chia dién dung Cy va Co.
B0 tao dao dong Miller dung phﬁn tir thach anh nhu hinh 10.6.

Khung cong huéong LC duoc diéu chinh gan tan sé cong hudng song song clia
thach anh.

+ Upp

RG

Thach anh ——— <

xTay) [— Cs

i

RFEC

Hinh 5.31. Mach dao dong Miller dung thach anh

4.2. Mach dao dong dung thach anh véi mach khuéch dai thuit toan

Bo tao dao dong thach anh dung OA mic noi tiép
So db mach dao dong thach anh st dung mach khuéch dai thuét toan méc ndi tiép
duogc chi dan trén hinh 10.7.
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Rt
AN
Rv
5kQ
Thtch anh
He—
(XTAL) Cc

R1

Hinh 5.32. Mach dao dong thach anh
sw dung mach khuéch dai thudt todn mdc néi tié:p
B tao dao dong thach anh dung OA nhu hinh 10.8. Phan tir thach anh dugc mic
nbi tiép trén dudng hoi tiép.
Mach nay c6 hé sb khuéch dai 16m, dao dong ra c6 dang hinh vuong nho str dung
mot cap dibt zener dé bién do dién ap luén béng dién ap cua dibt (Uz) cOng voi
dién ap 0,7V: £(U; + 0,7V).

100 kQ

R +Vce

SAAY; -
J_ 1 kQ Ra

Thach anh —Vee Uz

i

(XTAL)

g 100 kQ

Hinh 5.33. Mach dao dong thach anh ding OA
Bo tao dao dong thach anh ding OA mic song song
Hinh 10.9 12 m0t dang cua mach dao dong colpit st dung thach anh méc
song song vai tu C1, Cz tao dao dong & dau ra (Uy).
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R

Iy

~ Co2 —lr
—o

Thich anh
[ (XTAL)

Hinh 5.34. Mach dao dong thach anh sir dung mach khuéch dai thudt todn mdc

B- THUC HANH:

Lap mach dao dong thach anh

l. Té chirc thuc hién

Ly thuyét day tap chung
Thyuc hanh theo nhom (3 sinh vién/nhom)

Il.  Lap bang vt tw thiét bi

song song

TT Thiét bi - Vat tw Théng s6 ky thuat So luwong
1 | May hién song 20MHz, hai tia 1may/nhom
2 | Pong ho van ning V-A-OM 1cai/nhom
g | Bomachthinghiem g, 511 Imach/nhom
4 Bo mach thi nghi¢m Bo 2113 Imach/nhom
5 | Day nbi Day don.(k),OSIr‘lm X 20m/nhém
25c¢m nhiéu mau
bi¢n ap vao
6 Nguén dién ZZ.QAFV/ZA 1bo/nhom
Dién 4p ra
0 -:- 30DCV
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Quy trinh thyuc hién

Cac budc Dung cu thiét :
TT | A Phuong phép thao tac v .g Al.l Yéu cau ky thuat
cong viéc bi,vat tu
Kiém tra dung cu Str dung dé do céc
Kiém tra may phat Bd dung cu dang xung,
: Xun May phéat xung | Khi ic dinh
Chudn bi u.;g - Efly p.?t u g 1 do xac filn
Kiém tra may hién May hién song | dugc chu ky, dang
song Bo mach Xung, tan so...
Bo mach thi nghiém
Két noi Day két n6i Pung so do
mach dién | Dung day dan két ndi | Bo mach nguyén ly
. + | Néi day do voi duong | B6 nguén 12vDC
Cap nguon . e A , .
Day den v6i am Bo mach Pung cyc tinh

Do kiém tra | Két nd1 mach véi

bong ho van

Dung dién ap

dong ho van ning nang
V& so dd nguyén
ly
B{Elo L But, gidy Vé‘ SO df) lap rélz
cdothyc Viét trén gidy Trinh bay nguyén
hanh 1y hoat dong
Ghi céac thong sd
do duogc
IV. Kiém tra, danh gia (Thang di¢m 10)
TT Tiéu chi Noi dung Thang diém
1 | Kién thirc V& dugc so dd, trinh bay nguyén ly
lam viée, dic diém cua dao dong dung
thach anh
Trinh bay dugc nguyén ly lam viéc
cua mach dao dong thach anh dung 4
tranzito.
Trinh bay dugc nguyén ly lam viéc
ctia mach dao dong thach anh dung vi
mach thuat toan
2 | K§ ning Lap dugc mach dién dung yéu cau ky 4
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thuat
Do duoc cac thong sb can thiét

3 | Thai do - An toan lao dong

- V¢ sinh cong nghiép

CAU HOI VA BAI TAP

1. V& so d6 mach dién tuong duong cua thach anh, ky hi¢u cua thach anh.

2. V& so dd, trinh bay nguyén 1y lam viéc, dic diém cua dao dong dung thach anh?

3. V& so d6, trinh bay nguyén 1y lam viéc ctia mach dao dong thach anh ding
tranzito.

4. V& so d6, trinh bay nguyén 1y 1am viéc ctia mach dao dong thach anh dung vi
mach thuat toan

BO MACH THUC HANH KET NOI MACH DAO PONG THACH ANH

9',.};"";_“‘"1#0'-'2112 CRYSTAL OSCILLATOR POWER siPuT e
B

N

v ' @ +)

" . . B
- s Lo . et . . ﬁ
. n e . - .

PHUONG PHAP KET NOI

Lap mach bén trai

Két ndi diém + va diém G cia mach véi diém + va G cua ngudn

Cap ngudn va chay thir mach & trang thai ban dau, ding dong hd van ning
va may hién séng do, kiém tra tin hiéu ra tai diém OUTPUT

Tat ngudn, két ndi diém 4 véi diém 8 sau d6 bat ngudn, dung dong hd van
ning va may hién séng do, kiém tra tin hiéu ra tai diém OUTPUT
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Tat ngudn, két ndi diém 1 véi diém 3, diém 2 véi diém 8 sau d6 bat ngudn,
dung dong hd van niang va mdy hién song do, kiém tra tin hiéu ra tai diém
OUTPUT

Tat ngudn, két ndi diém 3 vai diém 6, diém 7 véi diém 8 sau d6 bat ngudn,
dung ddng hd van ning va mdy hién song do, kiém tra tin hiéu ra tai diém
OUTPUT

Tat ngudn, két ndi diém 1 voi diém 3, diém 2 v6i diém 4,8 sau d6 bat nguon,
dung ddng hd van ning va mdy hién song do, kiém tra tin hiéu ra tai diém
OUTPUT

Tat ngué)n, két ndi diém 6 vai diém 3, diém 4 véi diém 7,8 sau do bat ngué)n,
dung dong hd van ning va may hién séng do, kiém tra tin hiéu ra tai diém
OUTPUT

Lan luot thay doi ( mac thém va thao ra cac linh kién dé quan sat sy thay doi
tao dau ra OUTPUT)

Ttr sy thay doi tai tin hiéu ra khi thay d6i cac linh kién rat ra nhan xét, két
luan vé sy hoat dong cuia mach

Chu y an toan khi thyc hanh
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Bai 6: MACH ON AP

Giéi thiéu
Nhiém vuctia mach 6n dinh dién ap 1a gitrcho dién ap dau ra 6n dinh khi dién
ap dau vao thay d6i hay tai thay doi. Bé danh gia d6 6n dinh cta mach 6n ap ngudi
ta dua ra hésd 6n dinh Ku
Muc tiéu
- Phan tich dugc nguyén ly hoat dong, pham vi ang dung cta cadc mach 6n ap cap
nguon.
- Po dac, kiém tra, stra chita mot s6 mach on ap theo yéu cau k¥ thuat.
- Thiét ké, Iap rap mot s6 mach 6n &p theo yéu cau ky thuat.
- Thay thé mot s6 mach 6n ap hu hong theo sé liéu cho trudc.
Ren luyén tinh ty mi, chinh x&c, an toan va vé sinh cong nghiép

A-LY THUYET
1. Khai niém:
1.1 Khai niém 6n ap
Hé s6 6n dinh dién ap Ku noi 1én tac dung ctia b 6n dinh di lam giam do
khong 6n dinh dién ap ra trén tai di bao nhiéu 1an so véi dau vao.

[ ]
AU, ) AU
N, =—— | B 6n dinh N, =—-
¢ U Vidm Urﬂr‘n ®

Pokhong 6n dinh dau vao
AU,

N, =
U

Vm

Dokhong 6n dinh dién ap dau ra

AU
N, =—=*

r

rdm
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AU, ,AU, 1ad léch 16n nhat vé 1 phia cta dién ap dau vao va dau ra so voi céc gid

tri dinh mirc dau vao, dau ra Upgy, Ugm. Vay d§ On dinh dién ap cua bd 6n ap.

- Dai 6n dinh Dy, Dino6i nén dorong ctia khoang lam viéc cua bd 6n ap, 6n dong.
- Hi€u suat: khi lam viéc cac bd 6n dinh cling ti€éu hao nang luong dién trén chung,
do d6 hiéu suat cua bo 6n dinh

Pr: cong suat co ich trén tai cia b 6n dinh
Pv : cong suat ma bo 6n dinh yéu cau tr dau vao
Pih : cong suat ton hao trén b 6n dinh

1.2 Thong s6 ky thuit ciia mach 6n ap
e Dai dién 4p ngd vao:
e Dong dién vao:
e Tan sb:

Dién ap cung cap ngd ra :

e Dong dién DC:

1.3. Phan loai mach 6n ap

Tuy theo nhu cau veé dién ap, dong dién ti€u thy, do 6n dinh ma trong k¥ thuat
nguoi ta phan chia mach on ap thanh hai nhom gdm 6n 4p xoay chiéu va on ap mot
chiéu.

On 4p xoay chiéu dung dé 6n 4p ngudn dién tir ludi dién trude khi dua vao
mang cuc bo hay thiét bi dién. Ngay nay véi toc d6 phat trién cia ki thuat nguoi ta
c6 céac loai On ap nhu: 6n ap bu tir, 6n 4p dung mach dién tir, 6n ap dung linh kién
dién tir....

On 4p mot chiéu dung dé 6n dinh dién ap cung cap bén trong thiét bi, mach
dién cua thiét bi theo tung khu vuce, ting mach dién tuy theo yéu cu 6n dinh cta
mach dién. Nguoi ta ¢ thé chia mach 6n 4p mot chiéu thanh hai nhom 16m 1a 6n ap
tuyén tinh va 6n ap khong tuyén tinh (con goi 1a on ap xung). viéc thiét ké mach
dién ciing da dang phtic tap, tir 6n ap dung Diot zéne, 6n 4p dung tranzito, on ap
dung IC...Trong d6 mach 6n ap dung tranzito rat thong dung trong viéc cap dién ap
thép, dong ti€u thu nhé cho cac thiét bi va mach dién c6 cong suit tiéu thu thép.



140

2. Mach 6n ap tham )

Muc tiéu

+ Biét dugc nguyén 1y mach 6n ap dung diode zener va mach 6n ap dung
transistor

+ Lap dugc mach 6n 4p co ban

2.1. Mach 6n ap tham s6 dung diode zener
a. Mach on 4ap dung zener

110V

AM— B) Kénh
R1 R2
75K 2W

L d

—C1
3av

Hinh 6.1: Mach én dp ding diode zener

Mach 6n &p tao ap 33V ¢ dinh cung cip cho mach do kénh trong Ti vi mau

Tt ngudn 110V khong cd dinh thong qua dién tré han dong R1 va gim trén
Dz 33V dé lay ra mot dién ap ¢6 dinh cung cip cho mach do kénh

Khi thiét ké mot mach 6n ap nhu trén ta can tinh toan dién trd han dong sao
cho dong dién nguoc cuc dai qua Dz phai nho hon dong ma Dz chiu dugc, dong
cuc dai qua Dz 1a khi dong qua R2 =0

Nhu so dd trén thi dong cuc dai qua Dz bang syt ap trén R1 chia cho gia tri
R1, goi dong dién nay la I1 ta co

11 = (110 - 33) /7500 = 77 / 7500 ~ 10mA

Thong thudng ta nén dé dong nguoc qua Dz < 25 mA

b. Mach lgi dung tinh on ap ciia diot zener va dién 4ap phan cwc thuin cho
tranzito dé thiét 1ap mach on ap (Hinh 6.2)
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ATranzito an ., p

To lac ngara

Vi:§iln , p ZENER Vo:§itn, pngara
nga vpo T

= td Iaca&nh

Hinh 6.2: Mach 6n dp tham s6 ding tranzito NPN

Q: Tranzito 6n ap

Rp: Dién &p phan cuc B cho tranzito va diot zéne

O mach nay cuc B cua tranzito dugc gilt mic di¢n ap on dinh nho diot zéne
va dién 4p ngd ra la dién ap cua di€n ap zéne va di€n ap phan cuc thudn cua
tranzito

Vo =Vz +Vbe
V,: Dién ap zéner
Voe: Dién dp phan cuc thuan cua Tranzito (0,5 — 0,8v)

Dién ap cung cip cho mach duoc 1ay trén cuc E cua tranzito, tuy vao nhu
cau mach dién ma mach duoc thiét ké c6 dong cung cip tir vai mA dén hang trim
mA, & cac mach dién c6 dong cung cap 16n thudng song song véi mach duoc mac
thém mdt dién tré Rc khoang vai chuc dén vai trim Ohm nhu hinh 6.3 goi la tro
ganh dong.

Viéc chon tranzito cling dugc chon tuong thich voi dong ti€u thu ctia mach
dién dé tranh du thira 1am mach dién cong kénh va dong phéan cuc qua 16n 1am cho
dién ap phan cuc Ve khong 6n dinh din dén dién ap cung cap cho tai kém on dinh.

Rc

. 2 [Tranzito aa , p

[ Rb o= l T6 lac ngara
Vi:giln | p A7 ENER Vo:8itn, pngara
ngéa vpuo T ]\

= tb Iacaenh

Hinh 6.3: Mach én dp tham sé ding tranzito NPN c6 dién tré ganh dong
Dong dién cap cho mach 1a dong cuc C cua tranzito nén khi dong tai thay
d6i dong cuc C thay ddi theo lam trong khi dong cuc B khong thay doi, nén mic
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du dién 4p khong thay doi (trén thuc té sy thay d6i khong déang ké) nhung dong tai
thay d6i 1am cho tai lam viéc khong 6n dinh.

C. Mach on ap c6 diéu chinh: Hinh 6.4
Mach 6n &p nay c6 thé di€u chinh dugc dién &p ngd ra va cd dd 6n dinh cao
nhd duong vong hoi tiép dién ap ngd ra nén co dugce goi la 6n 4p co6 hoi tiép.

Rc

1 (Tranzitoan , p
@%—
2 s
~®— Vo: §iln, pngara

Vission . p S B3

nga vpo @
%R2 mCl \*\ZENER
Ji

J A s
— tolac am
®Rmh

/|+

C2

[+

To6 lac ngara

[ —

Hinh 6.4: Mach 6n dp c6 diéu chinh
Nhiém vu cua céac linh kién trong mach nhu sau:
Qi: Tranzito on ap, cap dong dién cho mach
Q.: Khuéch dai dién ap mot chiéu
Q3: So sdnh di¢n ap duoc goi 1a do sai
Rc: Tré ganh dong
R1, R2: Phan cuc cho Q2
Rs: Han dong cép ngudn cho Qs

+ Ra: Phan cuc cho zener, tao dién ap chuan ¢d dinh cho cuc E Qs goi la
tham chiéu

+ Rs, Rg, V;: cau chia thé phan cuc cho B Qs goi 1a 1ay mau.

+ Ci: Chéng dot bién dién ap.

+ Cyz Loc ngudn sau On ap cach li ngudn véi dién ap mot chiéu tir mach
ngoai.

e Hoat dong ciia mach dwogc chia lam hai giai doan nhu sau:

Giai doan cdp dién: La giai doan liy ngudn ngoai cap dién cho mach dugc
thie hién gdm Re, Q1, Qz, Ry, Rz Nho qua trinh cip dién tir ngudn dén cyuc C cua
Qi1, Q2 va phan cuc nho cau chia dién ap Ry, Rz 1am cho hai tranzito Qy, Q. dan
dién. Trong d6 Q, dan dién phan cuc cho Qi, dong qua Q; cung voéi dong qua dién
trd Reganh dong cip ngudn cho tai. Trong cic mach c6 dong cung cép thip thi
khong can dién tré ganh dong Re.

+ + + + + +
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Giai doan én dp: Dién ap ngd ra mot phan quay trd vé Qs qua cau chia thé
Rs, Re, Vi dat vao cuc B. do dién ap tai chan E duoc gilr ¢d dinh nén dién ap tai
cuc C thay ddi theo dién ap tai cuc B nhung ngugc pha, qua dién tré R3 ddt vao
cuc B Q2 khuéch dai dién ap mot chiéu thay doi dit vao cuc B cia Q1 dé diéu
chinh di¢n ap ngo ra, cép dién 6n dinh cho mach. Pién ap ngo ra co thé diéu chinh
duoc khoang 20% so voi thiét ké nho bién tré Vr. Hoat dong ctua Qi trong mach
gidng nhu mot dién tré bién d6i duoc dé on ap.

Mach 6n 4p nay c6 dong dién cung cip cho mach twong ddi 16n co thé 1én
dén vai Amp va dién ap cung cap 1én dén hang trim Volt.

e Uu nhuoe diém:

Mach ¢6 vu diém dé thiét ké, d& kiém tra, sira chita tuy nhién mach cé nhiéu
nhuge diém cu thé 1 mach kém oOn dinh khi nguén ngoai thay doi, sut ap trén
ngudn twong ddi 16n nén ton that cong suat trén nguodn cao nhat 1a cac mach co
cong suat 16n can phai c6 thém bd tan nhiét nén cé)ng kénh. Khong cach li dugc
ngudn trong va ngoai nén khi Q1 bj thung giy ra hién tuong qua ap trén mach giy
hu hong mach dién, do on dinh khong cao

2.2 Mach on ap tham sé dung transistor

a. .Mach on ap tham so:
Mach lgi dung tinh 6n &p cua diot z&ne va dién &p phan cuc thuan cua tranzito
dé thi€t 1ap mach 6n ap (Hinh 6.5)

A Jranzito 8n ap

| Rb kﬁ Tulocngéra

Vi:Bién ap ENERJ['_ ~ Vo bién apngbra

ngd vao

= tu loc an dlnh

Hinh 6.5 : Mach én dp tham s6 ding tranzito NPN

Q: Tranzito 6n ap
Rp: Dién &p phan cuc B cho tranzito va diot zéne
O mach nay cyc B cia tranzito dugc giit mic dién 4p 6n dinh nhd diot zéne
va dién ap ngd ra la dién 4p cua dién ap zéne va dién dp phan cuc thudn cua
tranzito
Vo =Vz +Vbe
V;: Pién ap zéne
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Voe: Dién ap phan cuc thuan cua Tranzito (0,5 — 0,8v)

Pién ap cung cap cho mach dugc lay trén cuc E cia tranzito, tuy vao nhu
cau mach dién ma mach dugc thiét ké c6 dong cung cip tir vai mA dén hang trim
mA, & cac mach dién c6 dong cung cap 16n thuong song song véi mach duge mic
thém mdt dién tré Rc khoang vai chuc dén vai trim Ohm nhu hinh 6.6 goi la tro
ganh dong.

Viéc chon tranzito cling dugc chon tuong thich vdi dong ti€u thu ctia mach
dién dé tranh du thira 1am mach dién cong kénh va dong phan cuc qua 16n 1am cho
dién ap phan cuc Vye khong on dinh dan dén dién ap cung cép cho tai kém 6n dinh.

Ro

_ /.9.\: Tranzito &n ap

S
[,3}3\ 5% l Tulocngdra
ViDiénap  “¢ENER JF '[ Vo:Bbién ap ng& ra

ngd vao

= tuloc&ndinh

Hinh 6.6: Mach 6n dp tham s6 diing tranzito NPN c6 dién tré ganh dong
b. Mach 6n 4p cé diéu chinh: Hinh 6.7

Mach 6n ap nay cé thé diéu chinh duoc dién ap ngod ra va co do 6n dinh cao
nhd dudng vong hoi tiép dién épRngF) ra nén co duoc goi 13 6n ap co hoi tiép.

ot [Tranzito 8n ap

o g s
s |Vo:Dién apngdra
R3

Vi-Dign ap S )

ngd vao 03 vr ST CE

L+ .
T Tulocngd ra
RZ e1 ENER ¢ o T

1 Fd
= tulocdn
dinh

Hinh 6.7: Mach én dp c6 diéu chinh

Nhiém vu cua cac linh kién trong mach nhu sau:

Qi: Tranzito 6n ap, cap dong dién cho mach
Q.: Khuéch dai dién ap mot chiéu

Qs3: So sanh di¢én ap duogc goi l1a do sai

Rc: Tré ganh dong

R1, R2: Phan cuc cho Q2

Rs: Han dong cép ngudn cho Q3

+ + + + + +
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+ R4: Phan cuc cho zener, tao dién ap chuan ¢ dinh cho cuc E Qs goi la
tham chiéu

+ Rs, Re, Vi cau chia thé phan cuc cho B Qs goi 12 ldy miu.

+ Cy: Chong dot bién dién ap.

+ Cy Loc ngudn sau On ap cach li ngudn véi dién ap mot chiéu tir mach
ngoai.

Hoat dong cia mach dwgc chia lam hai giai doan nhu sau:

Giai doan cdp dién: La giai doan 1iy ngudn ngoai cap dién cho mach dugc
thuc hién gém Re¢, Q1, Q2, R1, R2 Nho qua trinh cép dién tu ngué)n dén cuc C cua
Qi1, Q2 va phan cuc nho cau chia dién ap Ry, R, 1am cho hai tranzito Qy, Q. dan
dién. Trong d6 Q2 dan dién phan cyc cho Q1, dong qua Q: cung vai dong qua dién
tr6 Reganh dong cap nguon cho tai. Trong cac mach c6 dong cung cap thip thi
khong can dién tro ganh dong Re.

Giai doan 6n dp: Dién ap ngd ra mot phan quay tro Ve Qs qua cau chia thé
Rs, Re, V; dit vao cuc B. do dién 4p tai chan E duoc giit ¢d dinh nén dién 4p tai
cuc C thay d6i theo dién ap tai cuc B nhung nguoc pha, qua dién tr6 Rs dat vao
cuc B Q, khuéch dai dién ap mot chiéu thay d6i dat vao cuc B cua Q1 dé diéu
chinh di¢n ap ngo ra, cap dién 6n dinh cho mach. Pién ap ngo ra cd thé diéu chinh
duoc khoang 20% so voi thiét ké nho bién trd Vr. Hoat dong ctuia Qi trong mach
gidng nhu mot dién trd bién ddi duge dé on ap.

Mach 6n 4p nay c6 dong dién cung cip cho mach tuong dbi 16n c6 thé 1én
dén vai Amp va dién ap cung cap 1én dén hang trim Volt.

c. Macho on ap khong tuyen tinh:

Mach 6n ap khong tuyén tinh c¢6 nhugc dlem kho thiét ké nhung c6 nhiéu uu
diém nhu: c6 d6 6n dinh cao ngay ca khi nguon ngoai thay doi, ton that cong sut
thap, khong gay hu hong cho mach dién khi 6n 4p bi danh thung va c6 thé thiét ké
duoc cac murc dién ap,va dong dién theo ¥ mudn. Trong thuc t& mach 6n ap khong
tuyén tinh cling c6 nhiéu dang mach khac nhau, trong d6 mach dung tranzito va IC
1a thong dung hién nay Chua yéu la 6n ap kiéu xung dung dao dong nghet . Mach
dién dién hinh dung tranzito c6 dang mach don gian nhu hinh 5.27

d
\

D4
- I
{ 2 pz h AL —H e €7 Vorngbra
T
Q
+

E3 R4 —

_ﬁ
'
98-

N
5

+ = = -

Hinh 6.8: Mach 6n dp én dp kiéu xung ding dao déng nghet
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Trong mach Tranzito Q dong vai tro 1a phan tir dao dong dong thoi la phan tur
on ap, T 1a bién 4p dao dong nghet ddng thoi 1a bién ap tao nguon thir cap cung
cap dién cho mach dién hodc thiét bi. C1, R; giflr vai tro 1a mach hoi tlep xung dé
duy tri dao ddng. R4 lam nhi€ém vu phan cuc ban dau cho mach hoat dong. D3, R4,
Cs, Cs 1am nhiém vu chdng qua 4p bao vé tranzito. Cac linh kién D, Ry, Cs, Co.Tao
nguén cung cho mach on ap.D2 lam nhiém vu tao dién ap chuin cho mach 6n ap
goi 1a tham chiéu.

Hoat dong cia mach ciing tuong tu nhu mach on ap co diéu chinh gé)m co hai
giai doan.

Giai doan tao nguén. Puogc thuc hién nhu sau: Di¢n ap mat chiéu tur nguén
ngoai duoc tiép té dén cuc C cta Q qua cudn so cip cua bién ap T, mot phan dugc
dua dén cuc B cua tranzito qua dién trd phan cyc Rs lam cho tranzito chuyén trang
thai tir khong dan dién sang trang thai dan dién sinh ra dong dién chay trén cudn so
cap cla bién ap T, dong dién bién thién nay cam tmg 1én cac cudn thir cAp hinh
thanh xung hoi tiép vé cuc B cua Tranzito Q dé duy tri dao dong goi 1a dao dong
nghet. Xung dao dong nghet 1y trén cudn thir cap khac duoc nan boi didt Dy va
loc boi ty C7 hinh thanh nguon mét chiéu thir cAp cung cap dién ap cho mach dién
lac nay dién ap ngd ra chua duge 6n dinh.

Giai doan én dp. Pugc thuc hién bdi mot nhanh thir cap khac nan loc xung
dé hinh thanh dién ap mot chiéu c6 gia tri am nho D4, C3 ddt vao cuc B cua tranzito
Q qua Diot zener D; diéu chinh dién ap phan cyc cua tranzito Q dé 6n dinh dién ap
ngo ra. Gilr dién ap ngd ra dugc 6 6n dinh.

Pé hiéu rd nguyén tac 6n dinh dién ap ctia mach, gia thuyét dién ap ngd ra
ting dong thoi cling 1am cho dién 4p 4m dugc hinh thanh tir Dy v Cs ciing ting
lam cho di¢n ap tai andt cuia zener D, ting kéo theo dién é&p tai catdt gidm lam
giam dong phan cuc cho Q 6n 4p dan dién yéu dién 4p ngd ra giam bu lai su ting
ban dau gilt & muc on dinh. Hoat dong ctia mach say ra nguoc lai khi dién ap ngd
ra giam cting lam cho dién 4p am tai Anod ctia D, gidm lam cho dién ap tai catot
ting nén ting phan cuc B cho tranzito Q do d6 Q dan manh lam ting dién 4p ngd
ra bu lai sy gidm ban dau dién ap ra on dinh.

Mach dién Hinh 6.8 chi dugc dung cung cap ngudn cho cac mach dién c6
dong tiéu thy nho va sy bién dong dién 4p ngd vao thap. Trong cac mach can cd
dong tiéu thu lon, tam do sai rong thi ciu trac mach dién phuc tap hon, dung nhiéu
linh kién hon, ké ca tranzito, cac thanh phﬁn cua hé théng on ap duogc hoan chinh
day du s& co: 6n ap, do sai, tham chiéu, 14y mau va bao vé néu hé théng ngudn can
do an toan cao.
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d. Mach 6n ap dung IC 6n ap

01‘ ‘02 A ‘ Q1

av AC
D4
— p
(A <
1000pF - R i
5 GU

o
=3
—A/ .\\,_

IC : LAT8C |5
Hinh 6.9: Mach 6n dp diing 1C

Mach 6n 4p dung Diode Zener nhu trén c6 wu diém 1a don gian nhung
nhuoc diém 1a cho dong dién nho (< 20mA). Dé c¢6 thé tao ra mét dién ap ¢ dinh
nhung cho dong dién manh hon nhiéu lan ngudi ta mac thém Transistor dé
khuyéch dai vé dong nhu so d6 duéi day.

O mach trén dién ap tai diém A c6 thé thay d6i va con gon xoay chiéu nhung
dién ap tai diém B khong thay d6i va tuong ddi phang.

Nguyén 1y 6n ap : Thong qua dién trd R1 va Dz gim ¢ dinh dién ap chan B
cua Transistor Q1, gia su khi dién 4p chan
E dén Q1 gidm => khi do6 dién 4p UBE tang => dong qua den Q1 tang => lam dién
ap chan E cua deén tang , va nguoc lai ...

Mach 6n ap trén don gian va hiéu qua nén dugc st dung rat rong dii va
nguodi ta da san xuét cac loai IC ho LA78..dé thay thé cho mach 6n ap trén, IC
LA78.. ¢6 so 36 mach nhu phﬁn mach ¢6 mau xanh cta so do trén.
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MO . @)our ﬂ 0990

X
INPUT —= =— QUTPUT
(2) -
S
GROUND
Mass
IC én 3p ho LA7S.. IC én 3p LA7805

Hinh 6.10. IC én dp

Luuy:

Ho IC78.. chi cho dong tiéu thu khoang 1A trd xudng, khi rap IC trong mach thi U
in > Uout tir 3 dén 5V khi d6 IC méi phat huy tac dung

< Mach 6n &p tuyén tinh 78XX- 79XX

Ho 78xx: On dinh dién ap duong. xx 1a gia tri dién ap dau ra chfmg han 7805: 5V,
7809:9V...

- Ho 79xx: On dinh dién ap am, xx la gia tri dién ap dau ra chéng han 7905:-5V,
7909:-9V,..

- Két hop cta 78xx + 79xx s¢€ tao ra dugc bd nguén doi xung

78xx dé 6n dinh dién 4p dwong dau ra voi dién ap dau vao ludn ludn 16n hon dau ra
3V.

78xx gdm 3 chan : GND

i T

IN ouT
GND
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1:Vin - Nguc:Sn vao
2 : GND - Noi dat
3 : Vo - Nguon ra.

Nguyén 1y mach: Mach 6n 4p dung Diode Zener ¢6 vu diém 1a don gian nhung
nhuoc diém la cho dong di¢n bé ( <20mA ). Pé co thé tao ra mot dién ap 6n dinh
nhung cho dong dién 16n hon ngudi ta méc thém Transistor dé khuyéch dai dong
nhu so d6 hinh dudi.

Nguyén Iy mach: Mach on ap dung Diode Zener c6 uu diém 13 don gian nhung
nhuoc diém 1a cho dong di¢n bé ( <20mA ). Dé c6 thé tao ra mot dién ap 6n dinh
nhung cho dong dién 16n hon ngudi ta mic thém Transistor dé khuyéch dai dong
nhu so d6 hinh duéi.

1000uF

Hinh 6.11. mach én dp ding zener

O mach trén dién 4p tai diém 3 c6 thé thay d6i va con gon xoay chiéu nhung
dién ap tai diém Rt khong thay doi va twong ddi phang. Thong qua dién trd R2 va
D1 gim ¢ dinh dién 4p chin Rt cua Transistor Q1, gia st khi dién ap chan E
transistor Q1 giam => khi d6 dién &p UBE tang => dong qua transistor Q1 ting =>
lam dién 4p chan E cua transtor Q1 tdng , va nguoc lai ...

Mach 6n ap trén don gian va hiéu qua nén duoc sir dung rat rong rai va
nguoi ta da san xuit cic loai IC ho LA78..d¢é thay thé cho mach 6n 4p trén, IC
LA78.. s& thay thé cho phan mach dédnh d4u bang nét dit cta so do trén.

7806
9~15V : 10 Ohm
- + AN
Ll I b 1W 6V (0 mA)
o 4V {200 mA)
2

o
-

Hinh 6.12. Mach é6n ép dimg IC 6n dp
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* Ser1 78XX: LA7805, LA7808, LA7809, LA7812 la dong cho dién ap ra tuong
ung véi dong 1a 1A. Ngoai ra con cac seri khac chiu duge dong
78Lxx Chuyén ddi dién ap duong tir +5V --> +24V.Dong 0.1A
78Mxx Chuyén dbi dién ap duong tir +5V --> +24V.Dong 0.5A
78Sxx Chuyén d6i dién ap duong tir +5V --> +24V. Dong 0.2A

79XxX

Ciing nhu ho 78xx, ho 79xx hoat dong twong tu nhung dién ap dau ra 1a Am (-).

e ! .F"'\
P . b 3
o .-//- . g P A
. oy
# g—':__--}/.t g -

Chan cua 79xx thi khac vd1 78xx, dugc xac dinh nhu hinh bén dudi

o
[—
-l
o
[
)

St dung két hop 78xx vdi 79xx tao ngudn ddi xing

aBexyoegd 02Z-0L

auncyy 1K

LR LA

-

.
A Vo (+)
— ¢ Vo (-)

3
A By
I
\

—

w
P 3
] VOUT =
s

u3
2 I*.
A1 s VouT
Tl

Hinh 6.13. Mach én dp nguén doi ximg
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B- THU'C HANH

2.3 Lip mach 6n ap tham sb
I- T6 chirc thwe hién

Ly thuyét day tap chung
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Thyc hanh theo nhém (3 sinh vién/nhom)

I1.- Lap bang vt tu thiét bj

TT Thiét bi - Vat tu Thong so k¥ thuat S6 lwong
1 | Méy hién song 20MHz, hai tia 1may/nhom
2 | Pong ho van ning V-A-OM 1cai/nhom

Bo mach thi nghiém
3 | dung tranzitor Iuong cuc | Bo 2002 Imach/nhém
(BJT)
4 | Linh kién Bo Bo/nhom
5 | Day ndi Day don.?’osn‘nm X 20m/nhém
25c¢m nhiéu mau
bién &p vao
6 | Ngudn dién 22.9A(,:V/2A 1bo/nhom
Dién 4p ra
0 -:- 30DCV

XI-  Quy trinh thue hién

Cac bud D thiét \
TT f1 ¢ “.‘fc Phuong phap thao tac l'm.g <il.l © Yéu cau ky thuat
cong viéc bi,vat tu
Kiém tra dung cu B0 dung cu Str dung dé do céc
Kiém tra may phat May phat dang xung,

1 | Chudn bi xgr;g o xu[wg 3 Khi d? xac dinh du:cyc;
Kiém tra may hién May hién chu ky, dang xung, tan
s6ng s6ng s0...

Bo mach thi nghiém | Bo mach
.y Day kétnbi | Piing so dd én 1y
Kt ndi - zymaeChnm ung so do nguyén ly
2 | mach dién | Ding day din két ndi '
3 | Cdp nguén | N6i day d6 véi duong | B6 ngudn 12vDC
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Day den v61 am Bo mach Dung cyc tinh
4 Po kiém tra K‘ét néi‘ mach véi Pong hd van | Ping dién 4p
dong ho van nang nang
V& so d6 nguyén 1y
, V& so db lap rap
Bao ‘ ‘ Bit, gidy Trinh bay nguyén Iy
caothuc Viét trén giay ’ .

) hanh hoat dong ,
Ghi cac thong s6 do
duoc

VI- Kiém tra, danh gia (Thang diém 10)
TT Tiéu chi No6i dung Thang diém
1 Kién thic | So sanh diém khac nhau co ban trong co
ché hoat dong cua tranzito ludng cuc
(BJT) va tranzito trudng (FET) ¢ ché do 4
khoa

Trinh bay duoc quy trinh thuc hanh

2 K¥ ning Lap dugc mach dién dung yéu cau ky

- V¢ sinh cong nghi¢p

thuat 4
Do duoc cac thong sb can thiét
3 Thai do - An toan lao dong 5

V- Noi dung thuc hanh

2.3 Lap mach 6n ap tham sé
Bai 1: Lap mach on ap tuyén tinh

L .
T ————

R1 )
7 3

=
3

Hinh 6.14. Mach én dp don gidn
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R1= 1K, RL = 10K, Q1 = H1061

Diéu chinh ngudn Vi va ghi gié tr1 vao bang sau:

Bang 6.1
Vi(V) o 1 2 3 4 5 6 7 8 9 10 11 12

V4.7V

Vz=5.6V

V=9.1V

[INhan xét:
1/. Dya vao bang gia tri hay cho biét mach 6n &p trong pham vi ndo? Tai sa0?

Bai 2 Lip mach 6n ap tuyén tinh c6 diéu chinh
R1=4,7K, R2 = 1K, R3 =470, VR = 10K Q1 = H1061, Q2 = C1815
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Q1
A [ %7
'|;u7 & ¥
- z R3
PN N .
R1 1 .
22 :| 1"."E2

N VR

Hinh 6.15. Mach én dp c6 diéu chinh

- Cho Vi =12V, chinh bién tr& VR sao cho VCE2(VCE ciia Q2) thay d6i theo bang
va ghi céac gia tri con lai vao bang sau: (Vi mdi gid tri ctia VZ thi khoang thay doi
cua VCE2 s¢€ khac nhau).

Bang 6.2

Ver (V) 2 3 4
VE1

h
o)}

1
[#a]
o
[
=]
=
=

T\-'TZ=4.. A% \-‘I—B:

Vs

VE1

V=5.6V | Vas

Vo

VEi

V=91V | Vg,

v,

- Giir ¢6 dinh VR & vi tri A, diéu chinh ngudn VI, do va ghi gia tri VB1, VO vao
bang sau:
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Bang 6.3

Vi(V) 0 1

[ ]

34 5 6 7 8 9 10 11 12

V=47V

V7=5.6V

Vz=9.1V

-Nhan xét:
1/. Dya vao bang gia tri hdy cho biét khi diéu chinh VR thi anh huéng nhu thé nao
t6i VO?Tai sao?

2/. Khi VR thay d6i thi dién &p VOmin bang bao nhiéu?VOmin phu thudc vao
nhitng linh kién nao?Tai sao?

3/. Khi VR thay d6i thi dién &p VB2max bang bao nhiéu?VB2max phu thudc vao
nhing linh kién nao?Tai sao?



3. Mach 6n ap cé hoi tiép

Muc tiéu

+ Hiéu duoc cu tric co ban dang mach c6 hoi tiép
+ Lap dugc mach 6n ap c6 hoi tiép

A- LY THUYET

3.1 Céc thanh phin co ban ciia mach 6n ap

———>—{ Cong xuit

A
A
: Mach
Khuyéch dai So S&nh R
1 < 0 San < L& T
Vin Stra sai ~y
A mau
Tao ap
chuén
v -

Hinh 6.16 So dé khoi mach 6n dap kiéu b

—  Mach lidy mAu sé& theo ddi dién ap dau ra thong qua mot ciu phan ap tao ra
(Ulm : ap lay mau)
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—  Mach tao 4p chuan => gim lay mot murc dién ap ¢ dinh (Uc : 4p chuan )

— Mach so sanh s€ so sadnh hai dién ap lay mau Ulm va 4p chuan Uc dé tao thanh
dién ap dicu khién.

— Mach khuéch dai sira sai s& khuéch dai ap diéu khién, sau do dua vé diéu chinh
su hoat dong cua BJT cong xuét theo hudng nguoc lai, néu dién 4p ra ting =>
thong qua mach hoi t1ep diéu chinh => BJT cong xuét din giam =>dién ap ra giam
xuong. Nguoc lai nfu dién ap ra giam => thong qua mach hdi tiép diéu chinh =>
BIT cong xuét lai dan ting => va dién ap ra ting 1én =>> két qua dién ap dau ra
khong thay doi.
+

3.2 Mach 6n ap kiéu bu

So' @6 mach dién

/rO
N
v

c1 A~

\4

-

Hinh 6.17. Mach én dp kiéu bi

- R1: bién tro ganh dong phu cho Q1

- R2: bién tré phan cuc cho cuc B cua Q2 va la dién tré tai cua Q3

- R3: bién tré thoat dong cua Q2 va la dién tré phan cuc cho cuc B cua Q1
- R4: bién tré phan cuc cho Dz

- R5, Vr va R6: la cau phan thé ldy mau phan cuc cho cyc B cua Q3

- C1: Ty gitp mach hoat dong 6n dinh

- C2: Tu loc sau khi 6n ap

Nguyén ly hoat dong ctia mach.

Pién ap dau vao ctia mach ludn thay doi do mang luéi dién khong on dinh.
Khi ap dau vao thay doi mach s€ hoat dong nhu sau:
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Gia sir : Khi dién 4p vao tang => dién ap ra tang => dién ap chan B BJT Q3
tang nhiéu hon chan E ( do ¢6 Dz ghim tir chén E BJT Q3 xubng ngudn — (mass) ,
do BJT Q3 dan manh => BJT Q2 dan giam (vi Vs = VBz) => BJT Q1 dan yéu di
do dién ap roi trén R3 giam. Két qua dién 4p ra giam xudng. Tuong tu khi U vao
giam, thong qua mach diéu chinh => ta lai thu dugc Ura ting. Thoi gian diéu chinh
ctia vong hoi tiép rat nhanh khoang vai p gidy va dugc cac tu loc dau ra loai bo,
khong 1am anh huéng dén chat luong cua dién ap mot chiéu => két qua 1a dién ap
dau ra twong d6i phang.
Khi diéu chinh bién tr¢ VR , dién 4p ldy miu thay ddi, d6 din BIJT Q3 thay ddi , 46
dan BJT Q2, QI thay doi => két qua 1a dién 4ap ra thay doi, VR dung dé diéu chinh
dién ap ra theo ¥ muén.

3.3 Mach on ap kiéu xung
Mach nay cung cip dién 4p on ap ngd ra 400VDC. Pham vi dién ap AC cho
phép thay doi trong khoang 85VAC — 246VAC. Chirc ning cuia mach nhu sau:
Cuon day loc nhiéu dién tir Ly,C; va L. Cau diode chinh luu tir AC sang DC.

L1 L2 L3 L4 D1

N}

c1 -~ ca | Eaﬂ
T =

AT~ C2 =
>t >t
R2 D2 D3 cs
>
£ R4
R3 3 ce
Fd
LAY
L —AN——{E——
R6 << R5 c7

e

L el

Mach khuéch dai sai léch

dong dién
Ccs8 §
I/ R9
LAY
— M\ ———
R7 co RS
Mach R /\/\/\/
nhan IC2
X * Vref
Mach khuéch dai sai léch dién R10 §
ap

\ \ N
Céc phan tir co ban Lz, Q, D1, Csla thanh phan chinh trong mach boost converter.
Tu C, dung dé loc do gon tan sb switching cua dién ap AC. Céc phﬁn tir L4, Do,
Cs, D3, Ry va C4 phu trg cho diode D; tao dong dién phuc hdi.



Mach diéu khién vong ldp c¢6 6n ap gdm Rg, Rio, Rs, Co, Cg, C7 va IC2 phét
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hién dién ap sai léch tir dién ap phan hoi dua vé. Ngb ra cua IC2 duoc dua vé

mach nhan ( mach tich dao ham ) chinh luu dién 4p ngd vao, do do tao ra tin hi¢u

dong di¢én mau tai ngd ra cua khoi mach nhan.

Vong lap on ap dong dién dugc thuc hién bdi Rz, Rs, R4, Cs, Cs, C7 va IC1
tao ra tin hi€u sai léch dong dién tai ngd vao duong cua ICldua vao bd PWM,
mach PWM so sanh véi tin hi€u rang cua dé tao ra tin hiéu chi ky lam viéc dung

dé diéu khién Q.
M6 hinh hoa don gidn ciia mach

i L(,t)

D1

+

Mach so sanh

vc(cf"‘ c § R

Hinh 2.5 : Mo hinh hoa don gian cua mach Boost PFC

B- THUC HANH

3.4 Lip mach 6n ap c6 hoi tiép

I- To chirc thue hién

Ly thuyét day tap chung

Thyc hanh theo nhém (3 sinh vién/nhém)
I1.- Lap bang vit tu thiét bi

TT Thiét bi - Vat tu Thong s6 ki thuit So lwong
1 | May hién song 20MHz, hai tia 1may/nhom
2 | Bong hd van ning V-A-OM 1cai/nhém
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Bo mach thi nghiém
dung tranzitor ludong cuc | Bo 2002 Imach/nhém
(BJT)
Linh kién Bo Bo/nhom
Day néi Day don 0.05mm X 20m/nhém
25c¢cm nhi€éu mau
bién &p vao
Nguén dién 22.9A(,:V/ 2A 1bd/nhém
Dién 4p ra
0 -:- 30DCV
XI1- Quy trinh thue hién
TT CAa ¢ bu.(fc Phuong phap thao tac Dun.g (il'l thiet Yéu cau ky thuat
cong viéc bi,vat tu
Kiém tra dung cu B6 dung cu Str dung dé do cac
Kiém tra may phat May phat dang xung,

1 | Chudn bi Xu.r:g o xur]g 3 Khi d(? xac dinh du’qg
Kiém tra may hién May hién chu ky, dang xung, tan
s6ng s6ng s0...

Bo mach thi nghi¢ém | Bo mach
Kt nd - giyiaécthnéi Pung so dd nguyén 1y

2 | mach dién | Dung day dan két noi '

3 | Cdp nguén Néi day d6 v6i duong | BO ngudn 12vDC
Day den véi am Bo mach bung cuc tinh

4 Po kiém tra Két néi‘ mach véi Pong hd van | Dng dién ap
dong ho van nang nang

V& so d0 nguyén Iy
. V& so db lap rap
Bao . . Bit, gidy Trinh by nguyén Iy
caothyc Viét trén giay ’ .

5 hanh hoat dong ’
Ghi cac thong s6 do
duoc

VI- Kiém tra, danh gia (Thang diém 10)
TT Tiéu chi Noi dung Thang diém
1 Kién thic | So sanh diém khac nhau co ban trong co 4
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ché hoat dong cta tranzito ludng cuc
(BJT) va tranzito truong (FET) & ché do
khoa

Trinh bay dugc quy trinh thuc hanh

2 K¥ ning Lap dugc mach dién ding yéu cau ky

thuat 4
Do duogc cac thong sb can thiét
3 Théi d - An toan lao dong 5

- V¢ sinh cong nghiép

V- Noi dung thuc hanh
3.4 Lip mach 6n ap c6 hoi tiép

R1
M\

\*/

Q
fj_ s §R4§R5
3

Y

\4

§R2

= C2

~

Q3 S
Cl A~
D, R6

s

Y
\ 4

CAU HOI VA BAI TAP

A. Céu héi tric nghiém khach quan

Bai 1: Hay dién vao ché trong néi dung thich hop véi cdu goi y dwdi day:

1: Hay dién vao chd tréng nhimg ndi dung thich hop:

a) Mach dao dong da hai khong on 13 ...........ccooeueveennee..

b) Trong mach dao dong da hai khong 6n dung hai tranzito c¢6 ciing thong sb va
cung loai, cac linh kién quyét dinh tdn s6 dao dong 1 ................

¢) Trong mach dao dong da hai khéng 6n, nguyén nhan tao cho mach dao dong
duoclado.....cccvvvveverninnnnnn,
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d) Ngoai cac linh kién R va C dugc dua vao mach dao dong da hai khong 6n dung
tranzito hoac, nguoi ta con c6 thé dung................... dé tao tan s6 dao dong 6n dinh
va chinh xac.

e) Mach xén con dugc goi la mach............cccoeevvenee.
f) Murc xén dung tranzjto duoc Xe}c 1ap dua t,rén ...........................
g) On ap la mach thiét 1ap nguoén cung cép dién ............... cho cac mach dién
trong thi€t bi theo yéu cau thiét ké ctia mach dién, tir .......................
Tra loi nhanh cac cau hoi dwoi day:
2: Mudn thay ddi tin s6 cua mach dao dong da hai ching ta nén thyc hién bing
cach nao ?
3 Mubn thay ddi thoi gian ngét mo, thuong goi 1a do rong xung, can thuc hién
bang cach nao?
4: Mubn cho mdt tranzito luén dan trude khi cip ngudn, can thuc hién bang cach
nao?
5: Véi ngudn cung cap 12V tan sé 1kHz dong dién tai Ic = 10mA ding tranzito
C1815 (B=100) hay chon cac linh kién RC cho mach.
6: Hay cho biét nguyén nhin vi sao mdt mach dao dong khong thé tao dao dong
duoc, khi di¢n &p phan cuc trén hai tranzito hoan toan giong nhau.
Hay lam bai tdp dwéi day theo cdc so liéu da cho:
7: Cho mdt mach dién c6 Re = 4,7K, Rb = 47K, C=0,01uF. Dung tranzito C1815
(B=100) v&i ngudn cung cip 12V. Hiy cho biét:

a) P rong xung cua mach

b) Tan s6 ciia mach

¢) Tong tr& cia mach

Bai 2: Hay lua chon phuong 4n ma hoc vién cho 1a ding nhat trong cac ciu
go1y dudi day va tdé den vao 6 vudng thich hop:

TT Noi dung cau hoi a|bj|c|d
1 | So do mach dao dong da hai don 6n dung tranzito
khac mach dao dong da hai khong on dung tranzito [ s O A s O A

¢ yéu to sau:
a. Céac linh kién trong mach mac khong ddi xtmg
b. Trj sd cac linh kién trong mach khong ddi xung
c. Cach cung cap ngudn

ca cac yéu td trén

2 | Xét vé mit nguyén li cé thé xac dinh dwoc trang thai
dan hay khong dan cia tranzito bang cach: [ s O A s O A

a. Nhin cach phan cuc ciia mach
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b. Do di¢n &p phan cuc
c. Xac dinh ngd vao va ra cua mach
at ca cac yéu to trén.

Thoi gian phan cach la:
a. Thoi gian gitra hai xung lién tuc tai ngd ra cua
mach
b. Thoi gian gifra hai xung kich thich vao mach
c. Thoi gian xuét hién xung
d. Thoi gian ton tai xung kich thich.

D0 rong xung la:
a. Thoi gian xuét hién xung & ngd ra
b. Thoi gian xung kich thich
c. Thoi gian hdi phuc trang thai xung
hoi gian giita hai xung xuat hién & ngd ra

Thoi gian hoi phuc la:
a. Thoi gian tur khi xuat hién xung dén khi trg vé
trang thai ban dau
b. Thoi gian ton tai xung
c. Thoi gian mach ¢ trang thai on dinh
d. Thoi gian tir trang thai xung tro vé trang thai
ban dau

Mach da hai don 6n dung mdt ngudn cé wu diém
a. D& trong thiét ké mach
b. Co cong suit tiéu thu thip
c. Co ngudn cung cip thap
d. Tét ca déu ding

Mach da hai don 6n c6 tu gia toc c6 wu diém:
a. Co6 d6 rong xung nhd
b. Co6 bién do 16n
c. C6 thoi gian chuyén trang thai nhanh
d

C6 thoi gian hdi phyc ngin
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BAI 3:
Hay lya chon phuong an dung dé tra 1oi cac cau hoi dudi ddy bang cach to
den vao 6 vuong thich hop:

[})
O
o
o

tt Noi dung cau héi

1 | Thé nao 1a chit ban din? O[O (oo
a. La chét c6 kha ning din dién.
b. La chat c6 kha ning dan dién yéu
c. La chat khong c6 ka nang dan dién
d. La chat ndm giita chit dan va cach dién.

2 | Cac yéu td nao anh hwéng dén khi ning din dién | O (O (O | O
ciia chit ban din?
a. Nhiét do moi truong.
b. DJ tinh khiét ctia chat ban dan
c. Cac nguon nang luong khac.
d. Tét ca cac yeu t6 trén.

3 | Dong dién trong ban din P 1a gi? O 0O a O
a. La dong cac dién tu tu do.
b. La dong céc 16 tréng.
c. Ladong cac ion am.

d. La tit ca cic yéu to trén.

4 | Dong dién trong chat ban din N 1a gi? OO |00
a. Dong cac dién tir tu do.
b. Dong céc 16 tréng.

c. Dong céc ion am.

d. Tt ca cac yéu tb trén.

5 | Linh Kién ban din c6 wu diém gi? O[O [O |0
a. Nho gon.
b. Giam cong suat tiéu hao
c¢. Giam nhiéu ngudn

d. Cac yéu tb trén.

6 | Linh kién ban din c6 nhuoc diém gi? OO |0o |0
a. bién &p nguoc nho.

b. Cé dong ri nguoc.

c. Céc thong sb ky thuat thay ddi theo nhiét do.
d. Cac yéu tb trén.

7 | Diot tiép mit cé dic diém gi? == li=
a. Dong dién chiu tai 16n.
b. Dién ap danh thung l6n.
c. bién dung t1ep giap 1on.
d. Tét ca cac yéu td trén.

8 | Cic ki hiéu sau ky hiéu nao ciia didt tiép mit? O 0O a0
»
d.
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b, ¥
o B
d.

9 | Piot tiép mit dung dé 1am gi?
a. Tachsoéng.
b. Nan dién.
c. Ghim ép.
d. Phat sang

10 | Dong dién chay qua diot c6 chiéu nhw thé nao?

a. Chiéu tuy thich.
b. Chiéu tir Anode dén Catode.
c. Chiéu tir Catode dén Anode.
d. Tét ca déu sai.

11 | Mach nin dién dung diot c6 may loai dang mach?
a. Nén dién mot ban ky.
b. Nan dién hai ban ky.
c. Nan dién ting ap.
d. Tét ca cac loai trén.

12 | Pidt tach séng c6 dic diém gi?
a. Dong dién chiu tai rit nho.
b. Cong suét chiu tai nho.
c. Dién dung ki sinh nho.
d. Tét ca cac yéu to trén.

13 | Pidt tach séng c6 cong dung gi?
a. Nan dién.
b. Ghim éap.
c. Tach song tin hi€u nho.
d. Phét sang.

14 | Diot Zener cé dic diém cau tao gi?
a. Gidng didt tiép mat.
b. Gibng didt tach song.
c. Cotylétap chét cao.
d. C6 dién tich tiép xtic 16n.

15 | Didt zener cé tinh chat gi khi dwgc phin cwc thuin?

a. Dan dién nhu di6t thong thuong.
b. Khong dan dién.

c. C6 thé dan hodc khong dén.

d. Tét ca déu sai.
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16 | Didt zéne c6 tinh chat gi khi bi phan cuc nguoc?
a. Khong dan dién.
b. Khong cho dién ap tang hon di¢n ap zéne
c. Dan dién.
d. Co thé din hodc khong dan.
17 | Didt quang cé tinh chat gi?
a. Dién trénguoc vo cung 16n khi bi che tHi.
b. Dién tro nguoc giam khi bi chiéu sang.
c. Dién tré nguoce ludn 16n & moi truong hop.
d. Cdavab.
18 | Diot phat quang c6 tinh chat gi?
a. Gibng nhu di6t nan dién
b. Phat sang khi dugc phan cuc thuan.
c. Phat sang khi dugc phan cuc nguoc.
d. Gibng nhu didt quang.
19 | Pidt bién dung co6 tinh chat gi?
a. Dién dung giam khi dugc phan cuc thuan.
b. Dién dung tang khi dugc phan cuc nguoc.
c. Dién dung tang khi dugc phan cuc thuan.
d. Gomavab.
20 | Tranzito c6 gi khac véi diot?
a. Co hai tiép giap PN.
b. Co ba chan (cuc)
c. Co¢ tinh khuéch dai.
d. Tét ca cac yéu td trén.
21 | Fet c6 dic diém gi khac tranzito?
a. Tong tré vao rat 1on.
b. Da luong dieu khién la di¢n 4p.
c. Hoat dong khong dya trén moi nbi PN
d. Tét ca cac yéu to trén.
22 | Pidc khac diot & diém nao?
a. Nguyén tic cau tao.
b. Nguyén ly l[am viéc.
c. Pham vi ung dung.
d. Tat ca cac yéu td trén
23 | SCR khac tranzito & diém nao?

a. Nguyén tic cau tao.
b. Nguyén ly [am viéc.
c. Pham vi tng dung.
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d. Tat cd cac yéu to trén.

24 | SCR c¢6 tinh chit co bin gi? OO |00
a. Binh thuong khong dan

b. Khi dan thi dan béo hoa.

c. Dan ludn khi ngat ngudn kich thich.
d. Tat ca cac yéu td trén.

25 | Mudn ngiat SCR ngudi ta thue hién bing cachnao? |0 (O (O | &
a. Dat dién ap nguoc.

b. Ngat dong di qua SCR.
c. Noi tit AK cta SCR

d. MGdt trong céc cach trén.

26 | Trong k¥ thuit SCR thwong dwoe dung délamgi? |0 |O |[O | O
a. Lam cong tic dong ngit.

b. Diéu khién dong di¢n mot chiéu.
¢. Nén dién c6 diéu khién.

d. Tét ca cac yéu td trén.

27 | Vé ciu tao SCR c6 may lép tiép giap PN? OO (O |0
a. Mot 16p tiép giap.
b. Hai l6p tiép gidp.
c. Balop tlep giap.
d. Bbn 16p tiép giap.

28 | Vé cau tao Triiic c6 may lop tiép giap PN? O 0O a O
a. Mot 16p tiép giap.
b. Hai l6p tiép giap.
c. Baldp tiép giap.

d. Bbn 16p tiép giap.

29 | Nguyén Iy hoat dong ciia Tridic c6 dic diém gi? (0 I O o O
a. Giong hai didt mac nguoc dau.

b. Gidng hai tranzito mac nguoc dau.
c. Gidng hai SCR miac nguoc dau.

d. Tét ca déu sai.

30 | Trong k¥ thuét Tridc c6 cong dung gi? 0 O o A Y
a. Khoa dong md hai chiéu.

b. Diéu khién dong dién xoay chiéu.
c. Tatca déu dung .

d. Tét ca dé sai.

Hay dién vao ché trong cdc cum tiv thich hop véi ndi dung néu dwéi day:
31. Chat ban dan 1a chét ¢é ddc tinh dan dién trung gian. gitta chat dan dién va

chat cach dién.
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32. Chét ban dan co dién tré tang khi nhiét d6 tang, dugc goi la nhiét tré duong va
nguoc lai. Chat ban dan c6 dién trd _giam khi nhiét d6 giam dugc goi la am

33. C6 chat ban dan khi cuong do 4nh sang ting 1én thi dién tré cta chit ban dan
cling tang theo, doc goi 1a quang tr&é _duong

34. Chat tap trong chat ban dan c6 tac dung tao dién tir hodc 18_tréng cho chét ban
dan.

35. Trong két ciu mang tinh thé dung gecmani (hodc silicon...) ¢6 hoa tri 4, chét
tap 12 asen (As), photpho (P) hoic angtimoan (Sb) s& tao nén chat ban dan loai N
con néu trong két cau mang tinh thé dung chat tap 1a indi (In), bo (B) hoic gali
(Ga) sé& tao nén chat ban dan loai P

36. Hai chat ban dan P va N tiép xtic v6i nhau tao nén tiép giap P-N, néu duoc
phan cuc thuan (dién ap duong dugc dat vao phia chit ban dan P), Iac do6 dong

dién tir dwong ngudn qua khdi bdn ddan P vuwot qua ving tiép gidp dé dén khoi bdn

ddn N chay qua tiép giap P-N.

37. Mach nan dién toan ky dung 2 di6t c6 nhuoc diém 1a phai dung bién ap_co ba
moi dé tao nén hai cudn day co sb vong va do dai béng nhau dé c6 duogc dién ap
ngd ra co tri s bang nhau.

38. Mach nin dién toan ky ding 2 didt c6 uu diém 13 dung it linh kién hon chinh
luu toan ky.

39. Mach nén dién hinh ciu c6 wu diém 1a su dung bién ap_khong doi xirng

40. Mach nan di¢n hinh cau c6 nhugc diém la phai lya chon cdacDiot nan dién nhu

nhau d€ nan dién toan ky.
Cau héi vé Diot
Hay t6 den vao 6 trong tuong Uing véi ndi dung cua cac phan cau néu trong

bang dudi ddy ma hoc vién cho 1a dung hodc sai:

tt Noi dung dung | sai

41 | bibt tach song thuong dung loai di6t tiép mat O O

42 | Pibt nan dién thudong dung loai diot tiép mat O O

43 | Pidt zéne c6 dién ap zéne (dién ap nguoc) thap O O

44 | 4nh sang tir bén ngoai tac dong vao diot quang lam thay doi dién | o O
trd cua diot
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45 | D16t phat quang s€ phat ra 4&nh sang khi khong c6 dong dién di| O O
qua

46 | Dibt quang va didt phat quang déu c6 kha ning cho dong dién di | © O

theo mot chiéu

47 | Mdi thanh ctia LED 7 thanh c6 mot hodc hai diét dé hiénthiky | o | o
tu

48 | Khi sir dung LED 7 thanh can biét LED d6 thudc loai LED andt | O |
chung hodc LED cathdt chung.

49 | Piot quang c6 dién dung thay doi khi dién 4p phan cuc thay doi O O

50 | bién ap dit vao dé LED phat quang thuong 14 1,4 -2,8V O O

Céau héi ve tranzito:
Hay t6 den vao 6 trong twong ung voi noi dung cua cac phan cau néu trong

bang duoi day ma hoc vién cho la dung hoac sai:

TT Tranzito dung | sai

51 | Tranzito ludng cuc c6 hai 16p tiép giap PN O O

52 | Dong di¢n chinh chay qua Tranzito di tir cuc ¢ dén cuc E goila| O O
dong Ic

53 | Tranzito lugng cuc dan dién khi Diode BE dan dién va Vc> Ve | |

54 | Tranzito ludng cuc muén lam viéc nhat thiét phai c6 dong phan | © O
cuc B

55 | Tranzito hi¢u ung truong muodn lam viéc chi can dién ap phan | o O

cuc

56 | Tranzito co tong trd ngd vao va ra nhé hon FEET O O

57 | Tranzito va FEET déu dugc dung dé khuéch dai hodc chuyén O O

mach

58 | Tranzito va FEET déu bi danh thing khi bi qué dong hay qué ap O O

59 | JFEET kénh p dan dién manh khi dién ap phan cuc duong O O

60 | JFEET kénh n dan dién manh khi dién ap phan cuc duong O O
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