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NOI DUNG CHUONG TRINH MO BUN PAO TAO

Ma s6 md dun : MD 25 ,
Thot gian mo6 dun : 60h (Ly thuyét :15 gio ; Thuc hanh: 45 gio)

. VI TRI TINH CHAT MO PUN:

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

- Tinh chit ctia mo dun : La mo dun chuyén mon nghé bt budc.

II. MUC TIEU CUA MO DBUN:

Sau khi hoc xong mo6 dun nay, hoc sinh c6 kha nang:
2.1. Vé kién thirc:

- Phan tich dugc nguyén 1y mach (mg dung co ban nhu: mach nguén mot
chiéu, 6n ap, dao dong va cac mach khuéch dai téng hop...
2.2. Vé k¥ ning:

- Thiét ké dugc cic mach dién tir ung dung don gian.

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

- V& lai dugc cac mach dién thuc té chinh xac, can chinh mét s6 mach ung
dung dat yéu cau k¥ thuat va an toan, stra chira mot s6 mach ung dung co ban.

- Kiém tra, thay thé cic mach dién tir don gian dung yéu cu k¥ thuat.
2.3. Vé thai do:

Rén luyén cho hoc sinh thai do nghiém tuc, can than, chinh xac trong hoc
tap va thuc hién cong viéc.
I1I. NOI DUNG MO PUN:

Se Théi gian
TT | Tén cac bai trong M6 dun Teen| Ly | Thu| KiO
g se | thuy C m
Ot | hun| tra
h
1 | Mach khuéch dai tin hiéu nhoé dung | 10 3 7
Tranzito BJT
2 | Mach khuéch dai tin hiéu nho dung | 10 3 7
Tranzito truong FET
3 | Mach ghép Tranzito-hdi tiép 10 3 6 1
4 | Mach khuéch dai cong suét 10 2 7 1
5 | Mach dao dong 10 2 8
6 | Mach 6n ap 10 2 8
Céng 60 15 43 2
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* Ghi cha: Thoi gian kiém tra dwoc tich hop giita Iy thuyét véi thue hanh dwoc tinh
vao gio thuc hanh.

IV. PIEU KIEN THUC HIEN MO PUN :
4.1. Vat liéu:
- Céc vat li¢u linh kién thu dong: céc loai tu dién, cac loai dién trd, cac loai cudn
cam, céc loai bién ap, bién ap trung tan cac loai, dao dong thach anh, day ndi
- Céc linh kién tich cuc: cac loai di t, cac loai BJT, FET, SCR, céc loai IC.
- Bo mach cac khéi: nguén, khuéch dai, dao dong...
- Bang mach in, thiéc han, nhya thong, con cong nghiép, hoa chit &n mon mach
in, hoa chat tim sy, ré lau...

4.2. Dung cu va trang thiét bi:
- M6 han
- M4y do VOM, DVOM
- B dung cu cam tay nghé dién tir
-Bo nguén mot chiéu diéu chinh dugc
- Cac bién ap xoay chiéu cong suat nho
- Bon tay rra , an mon mach in, ta séy mach in
- B6 pa nen chan cam
4.3. Hoc liéu:
- Tai liéu huéng din mé dun
- Gido trinh hoc tap
- So d6 mach dién nguyén Iy
- Phiéu kiém tra.
4.4. Ngudn lyc khac:
- Phong hoc, xudng thuc hanh c6 du anh sang, hé thdng thong gioé dung tiéu
chuan
- So @6 m6 phong phuong phap stra chira mach dién
- May hién séng, may phat song chuin
- May chiéu overhead
- Projector

V. PHUONG PHAP VA NOI DUNG DANH GIA
5.1. N6i dung dénh gia:

Ap dung hinh thtc kiém tra giita 1y thuyét v6i thuc hanh. Cac noi dung trong
tam can kiém tra la:

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

- Nhan dang, do kiém tra, doc cac tham sd cta céc linh kién dién tir.

- V§, phan tich so dd cac mach khuéch dai ung dung dung BJT va FET,
mach dao dong, mach nguén on ap.

- Lép rap, can chinh, do cac thong s6 clia cac mach dién ti co ban.



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

Puogc danh gia qua bai viét, kiém tra van dap hoac tric nghi¢m, ty luén,
thuc hanh trong qua trinh thyc hién céac bai hoc c6 trong mo-dun vé kién thiec, ky
nang va thai do. Yéu cau phai dat dugc cadc muc ti€u cua tirng bai hoc ¢ trong mo-
dun.

5.4. Kiém tra sau khi két thiic mo6 dun:
* Ve kién thirc:

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

- Nam duoc khai niém chung vé cac mach dién tir

- Nguyén 1y hoat dong cua cac mach dién tir
* Ve ky nang:

Puoc danh gia béng kiém tra tryc tiép, qua qua trinh thyc hanh, dat cac yéu cau
sau:

- Str dung va diéu chinh céc thiét bi do

- Poc va phan tich so dd cac mach dién tir

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

Pugc dénh gia trong qua trinh hoc tap, dat cac yéu cau:

- Tuan thu theo quy trinh huéng dan

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

VI. HUONG DAN THUC HIEN MO DUN
6.1. Pham vi ap dung chuong trinh:

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

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

- Nén ap dung phuong phap dam thoai dé hoc sinh d& hiéu va dé nhé.

- B6 tri thoi gian thyuc hién bai tap, nhan dang cac loai linh ki¢n, 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 ki¢n (D1 bt, Tranzito BJT, FET, SCR...)
di kém véi cac so dd ban vé& 10n dé hoc sinh dé& quan sat.

- Hoat dong hoc tap va danh gia nén theo timg bai tap dé phat trién k¥ niang.
6.3. Nhiing trong tdm chuong trinh can chd y:
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- Cau tao, nguyén 1y, cach doc, do cac tham sé ciia timg loai linh kién dién
tu.

- Phan bi¢t ro sy khac nhau co ban gitra cac mach dién tir c6 cAu tric gén
giong nhau trong chuong trinh dao tao.

- Phan biét cac dang mach, dang tin hi¢u dau ra va pham vi 4p dung.

- Tinh toan mot ) mach chinh Iuu, mach khuéch dai, dao dong, xén tin hi¢u
don gian.

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

Gidi thiéu

Mot dic diém ndi bat cia ciu tao tranzito 1a tinh khuéch dai tin hiéu. Trong
truong hop lép mach loai cuc E chung (E-C), v&i mot tin hi¢u c6 bién do dién ap
nhé dat vao cuc bado B, ta cling cé thé nhan dugc tin hiéu co6 bién do dién ap rat
16n tai cuc colecto C. Tuy theo hé s6 khuéch dai cua tranzito, ta c6 thé nhan dugc
tin hiéu 16n gép hang chuc, tham chi hang tram 1an tin hiéu ban dau.

Nghién ctru cac mach khuéch dai 1a nhiém vu quan trong cua nguoi thg stra
chira dién tir trong kiém tra, thay thé cac linh kién va mach dién tu trong thuc té.

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

+ Phan tich dugc nguyén 1y 1am viéc ctia cac mach mac tranisitor co ban

+ Phan biét ngd vao va ngo ra tin hi¢u trén so dd mach dién, thuc té theo cac tiéu
chuan mach dién.

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

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

1. Khai niém
1.1 Khai niém v@ tin hiéu

Tin hiéu 1a sy bién ddi ctia mot hay nhiéu thong s6 ctia mot qué trinh vat ly
nao do theo qui luat cda tin tirc. Trong pham vi hep ctia mach di¢n, tin hi¢u 1a hi¢u
thé hodc dong dién. Tin hiéu c6 thé c6 tri khong d6i, vi du hiu thé cua mét pin,
accu; ¢6 thé co tri sd thay ddi theo thoi gian, vi du dong dién dac trung cho am
thanh, hinh anh. . .. Tin hi¢u cho vao mdt mach dugc 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.

Nguoi ta dung cac ham theo thoi gian d¢é mo6 ta tin hiéu va dudng biéu dién
cua chung trén hé truc bién do - thoi gian duoc goi la dang song. Dudi day 1a mot
s6 ham va dang song ctia mot so tin hiu pho bién.

1.2 Cac dang tin hi¢u

Vé dang song ta c6 tin hiu sin, vudng, xung, rang cua, v.v..

Vé tan s6 1a tin hiéu ha tan, 4m tan (AF), cao tan (HF), siéu cao tan (VHF),
cuc cao tan (UHF), v.v., hodc ddi khi phat biéu theo budc song: song rat dai
(VLF), song dai (LW), song trung binh (MW), séng ngan (SW), séng centimet,
song milimet, song vi ba, song nanomet, v.v..

Vé su lién tuc gém co tin hi¢u lién tuc (continuous) va gian doan (khong lién
tuc) (discontinuous). Lién tuc hay gian doan 13 xét vé bién d6 hodc thoi gian.
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Vé dang séng hay sy lién tuc, nguoi ta con phan ra tin hiéu tvong 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 13 tin hiéu
tuong tu. Tin hi€u nhu hinh 1.3a 1a tin hi¢u $6.

Vé tinh xac dinh nguoi ta phan ra tin hiéu xac dinh (deterministic) va tin
hi€u ngau nhién (random).

Vé tinh tudn hoan c6 tin hi¢u tuan hoan (periodic) c6 dang song lip lai sau
mdi chu ky T, va tin hiéu khong tuan hoan (aperiodic) la tin hi¢u khong co su lap
lai tirc khong c6 chu ky .Néu su lip lai chi gan ding ta c6 tin hiéu chuén tuin hoan
(quasi-periodic).

2. Mach mic theo kiéu EC, BC, CC

Muc tiéu
+ Giai thich dugc nguyén 1y hoat dong cua ba cach méc
+ Lép duoc mach khuéch dai co ban

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

2.1.1 Mach dién co ban

+Vee +Vce
)
Re Rec
Rb1 Rb1
: Vo
; W
Vi ’ Vi
Re Re
_1
Rb? - =

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

Vee: Ngudn cung cép;

V:: Pau vao;

V,: Pau ra;

R.: Pién tro tai dé 1y tin hiéu ra;
R.: bién tré 6n dinh nhiét;

Ri; Ry: Bién tré phan cuc B.
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2.1.2 Mach dién twong dwong

Ic

C

E | E QRE E
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:

ZV :i: UBE — ﬂIBRE :ﬁRF
I, I, I, (1.1)

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

Ic(mA 4 Do déc=1/R,
—

>
Uce(V)
Hinh 1.3 Pac tuyén ra cua mach E-C
Gia st trd khang ra cia mach CE la Zz=R,,

V6i tré khang vao 1a B.Rg, trd khang ra 1a R, ta v& lai duoc so dd tuong
duong cua mach nhu hinh1.4
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D B.R. Bl R,

Hinh 1.5: So' d6 twong dwong cach mdc C-E khi ¢é tdi

2.1.3C4c thong s6 k¥ thuit ciia mach

- TOng tro ngod vao:

Ri = E = @ (12 )
I Ib
- Téng tré ngo ra:
_ Vo  Fee
’ lo Ic (13)
- Do khuéch dai dong dién
o Ic
A== =P (1.4)
Vo Vce Rce
-Bp FhutchFardiendp: . —
Vi Vbe Ri
(1.5)

2.1.4 Tinh chit, nguyén ly
Mach nay co6 mot s6 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.
Téng trd dau vao khoang vai traim Ohm dén vai KQ.
Téng tré dau ra khoang vai kQ dén hang tram kQ.



14

Trong cach mac C-E, dic tuyén ra 1a quan hé giira dong ra I. vadién ap ra
Uce, Gmg voi khoang gia tri dong vao Iy . Pic tuyén vao 1a quan hé gitta dong vao
Iz va dién ap vao Ugg, Ung vdi khoang gia tri cia dién dp ra Uce Pugc trinh bay ¢
hinh1.6aval.6b

4l Uses ety
< Ving

UCEZ VUI’IQ “— p .
bao —* khuéch dai

UCE1 &\ |E:C|
> i T >
0,6v Uee Ucern  VUNg ngung dan Uee

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

Trén so do 1.6 a: Pic tuyén vao cia Tranzito, cho ta thay tranzito chi bat
dau dan dién khi dién ap Uge vuot qua khoi gia tri dién &p phéan cuc 0,6 v. Dong
dién phan cyc Iz phu thudc vao ngudn cung cip Ve, ngudn cung cip cang cao thi
dong phan cuc Ig cang 16n.

Trén so db hinh 1.6 b: Dic tuyén ra cua Tranzito, cho théy Tranzito duoc
chia 1am ba ving 1am viéc gdm co:

+ Ving ngung dan: La ving nam dudi duong Is= 0. Luc nay dién ap phan cuc Ve
nam dudi mirc phan cuc 0,6v.
+ Vung khuéch dai: La vung tlep giap BE phén cyc thuan, tiép giap BC phén cuc
nguoc. Ving nay ding dé khuech dai tin hiéu dong dién, dién ap hay cong suat
+ Vung bao hoa: La vung nam bén trai dudng Uces, lGc ndy ca hai mbi ndi BE va
BC déu duoc phan cuc thuan.
Theo dic tuyén ra hinh1.6b Khi Is=0. Thi dong I#0 diéu nay duoc giai thich nhu
sau:

. I.=0l, +1,

Taco: Io=a(l,+1,)+ 1 (1.6)
. _ady L

Suy ra: I. = g + E
+ Hé sb B: Trong ché do mot chiéu, dé danh gia kha ning diéu khién cta dong Is
d6i v6i dong Ic nguoi ta dinh nghia hé sé khuéch dai dong dién &:

Pa = Z (1 7)
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Véi Ic va Ip 14 gid tri tai diém lam viéc. Thong thuong & nam trong khoang tir

50 dén 400. ‘ o
Trong ché do xoay chiéu, h¢ so6 khuéch dai 6 dugc dinh nghia:
Puc =57 Uk —cons (1.8)
E-C
B. THUC HANH
2.1.5 Lz‘ip Mach khuéch dai E chung
L. T6 chirc thyc hién
Ly thuyét day tap chung
Thuc hanh theo nhom (3 sinh vién/nhom)
II. Lap bang vat tu thiét bi
TT Thiét bi - Vat tw Thong s6 ky thuit S6 lwong
1 | May hién séng 20MHz, hai tia Iméay/nhom
2 | Pong ho van ning V-A-OM 1c4i/nhdm
Bo mach thi nghiém
3 | dung tranzitor ludng cuc | Bo 2002 Imach/nhom
(BJT)
4 Linh kién Bo Bo/nhom
. D4 X
5 | Day néi dy don 0,05mm 20m/nhom
25cm nhiéu mau
bién &p vao
e 220ACV/2A
6 | Ngudn dién ., 1bo/nhom
Dién ap ra
0 -:- 30DCV
I11. Quy trinh thuc hién
¢ bud D thiét ‘
1 | CACPUOC by rong phap thao tac | DM H BT Ga Ghu ky thuat
cong viéc bi,vat tu
1 | Chudn bi Kiém tra dung cu B6 dung cu Str dung dé do céc
Kiém tra may phat May phat dang xung,
xung xung Khi do x&c dinh dugc
Kiém tra may hién May hién chu ky, dang xung, tan
song song s6...
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Bo mach thi nghiém | Bo mach
Kt ndi - giyrfithnéi Pung so do nguyén 1y
2 | mach dién | Dung day dan két no1 :
3 | Clp nguén Néi day do yéi duong | B6 ngudn 12VDC
Day den v&i &m Bo mach Dung cuc tinh
4 Po kiém tra K‘é't néi‘ mach voi Pong ho van | Pung dién ap
dong ho van nang nang
V& so d6 nguyén 1y
Bio o Bit gify | oot ohy nguyen
caothuc Viét trén giay ’ A
S hinh hoat dong ’
Ghi cac thong so do
dugc
IV.  Kiém tra, danh gia (Thang diém 10)
TT Tiéu chi Noi dung Thang diém
| Kién thtc | So sanh diém khéc nhau co ban trong co
ché hoat dong cta tranzito ludng cuc
(BJT) va tranzito trudng (FET) & ché 4o 4
khoa
Trinh bay duoc quy trinh thuc hanh
o) K¥ ning Lap dugc mach dién ding yéu cau ki
thuat 4
Po 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&

~ Ecc
R1 D RGH e
-
. o2
Rn - :

-~

wd Rl re IR

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 dugc lay tr may phat song am tan

- Do phan cuc tinh:
- Do két qua phan cyuc ctia mach Icq va Verg
Yéu ciu cua sinh vién
- Viét va v& phuong trinh duong tai DC,AC
- Xaéc dinh bién do di¢én ap ra cuc dai trén R1
Chu y: trong phan nay dé don gian sinh vién chi can 1ap mach phan DC, khéng can
n6i ddy nguodn Vi va cac ty dién.
- Ché d6 AC: sinh vién thuc hién cac bude sau
< Do hé s6 khuéch dai dién ap Av
Budc 1: Tat nguon DC, dé ho tu C2 lap 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 d6 tin hiéu ra 1 sin chuan)
Budc 4: Kiém tra dao dong ky OSC , ddy do, vi tri cac nam diéu chinh nhu :POS,
Time/DIV, Volt/DIV, Mod ... sao cho c¢6 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 ndo Vout vira méo ( khong co6 dang sin) thi ngimg ting Vi



