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TUYEN BO BAN QUYEN
Tai liéu nay thudc loai sach gido trinh nén cac ngudn théng tin c6 thé duoc phép ding
nguyén ban hodc trich ding cho cac muc dich vé dao tao va tham khao.
Moi muc dich khac mang tinh 1éch lac hoac sir dung véi muc dich kinh doanh thiéu lanh

manh s& bi nghiém cam.



LOI GIOI THIEU

Mon hoc Vi Mach la mét linh vuc quan trong trong nganh dién tir va vién thong, nghién
ctru va thiét ké cac mach dién tir tich hop trén vi xir Iy hoic vi diéu khién.

Vi mach 1a nén tang caa nhiéu thiét bj dién tir hién dai, tir smartphone, may tinh, dén
thiét bi gia dung va hé thong diéu khién cong nghiép.

M6n hoc nay cung cap cho sinh vién nhiing kién thirc co ban va nang cao vé thiét ké,
phan tich va ang dung cac mach tich hop, dong vai tro thiét yéu trong sy phat trién caa cong
nghé dién tu.

Noi dung cua gi4o trinh bao gém cac chuong sau:

Bai 1: Khuéch dai thuat toan

Bai 2: Mach dao dong chuyén dung

Bai 3: Pai cwong mach sb

Bai 4: Flip Flop

Bai 5: Mach dém va thanh ghi

Bai 6: Mach to hop

Trong qua trinh bién soan, chung t6i da tham khao va trich dan tir nhiéu tai liéu duoc liét
ké tai muc Danh muc tai liéu tham khao. Chung t6i chan thanh cam on cac tac gia cua cac tai
liéu ma ching t6i da tham khao.

Bén canh d6, gio trinh ciing khong thé tranh khoi nhiing sai s6t nhat dinh. Nhom tac gia
rat mong nhan duoc nhiing y kién dong gop, phan hdi tir quy ddng nghiép, cac ban nguoi hoc va
ban doc.

Tréan trong cam on./.

pong Nai, ngdy  thang nam 2021
Tham gia bién soan
Ks. Nguyén Khic Huy
Ths. Ngbé Thanh Binh
Ths. V& Hong Ngan
Ths. V6 Thi Thu Van
Ths. Tran Thi Thu Huong
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GIAO TRINH MON HOC

1. Tén mon hec: VI MACH

2. Ma mén hoc: MPb14

3. Vi tri, tinh chit, y nghia va vai trd cia mon hec:

3.1. Vij tri: Gido trinh danh cho ngudi hoc trinh do Cao ding tai trudng Cao dang Hoa Binh Xuan

Ldoc.

3.2. Tinh chit: La m6n dun chuyén mén nghé trong chuong trinh dao tao

3.3. Y nghia va vai tro cia mon hoec: mén hoc nay danh cho ddi twong 1a ngudi hoc thudc

chuy@n nganh Bién tir cong nghiép. Mon hoc nay da duoc dua vao giang day tai truong Cao dang

Hoa Binh Xuan Loc tir ndm 2021 dén nay. Noi dung chu yéu caa mdn hoc ndy nham cung cip

cac kién thic thudc linh vic vi mach chuyén nganh nham bé tro cac kién thic va k§ ning can

thiét gidp hoc sinh Iam quen véi viéc thiét ké, phan tich, va ang dung cac mach tich hop trén

mét chip . Nhitng linh kién 1C nay Ia cac thanh phan co ban trong viéc thiét ké mach va thiét bi

dién tir . Pay 1a mang kién thuc can thiét cho nguoi lao dong néi chung va tho dién tir ndi riéng

cong tac trong moi truong cong nghiép.

4. Muc tiéu ciia mon hoc:

4.1. Ve Kkién thic:

Al. Trinh bay dugc nguyén ly hoat dong, céng dung cua cac mach dién dung vi mach.

A2. Giai thich dugc cac so d6 ung dung vi mach opamp trong thuc té.

A3. Phat biéu khai niém vé k¥ thuat sé, cac cong logic co ban. Ki hiéu, nguyén Ii hoat dong,
bang su that cua cac cong logic.

A4. Trinh bay duoc cau tao, nguyén ly cac mach sé théng dung nhu: Mach ¢ém, mach dong
ngat, mach chuyén dbi, mach ghi dich, mach diéu khién.

4.2. VéKky ning:

B1. Lip rap duoc cadc mach dao dong ding opamp.

B2. Kiém tra, thay thé duoc cac linh kién hu hong trén cadc mach dién tir diung vi mach
opamp.

B3. Lap réap, kiém tra duoc cac mach sé co ban trén panel va trong thuc té.

4.3 V& ning luc tw chii va trach nhiém:

C1. Can than ti mi, hoc tap nghiém tuc.



C2. Bao quan tbt dung cu va thiét bi day hoc.

C3. Sap xép noi lam viéc gon gang ngin nip, dam bao an toan lao dong.
C4. C6 kha nang ty chu véi cong viéc

C5. Trach nhiém hoan thanh cong viéc duoc giao

5. Noi dung ciia mon hoc

5.1. Chuwong trinh khung

Thaoi gian hoc tap ( gio)
Trong do
5 ) Thuce
Ma So ) hanh/
MH/ Tén moén hoc/mé dun tin | Tong , Thue oz
MD chi | s th'-y;t tap/Thi I?ream
W nghiem/Bai
tap/Thao
luin
| Cac mon hgc chung 21 | 435 172 240 23
MHO1 | Gido duc chinh tri 4 75 41 29 5
MHO02 | Phap luat 2 30 18 10 2
MHO03 | Giéo duc thé chat 2 | 60 5 51 4
MHO4 Silr?r? duc Quoc phong va An 4 75 36 35 4
MHO5 | Tin hoc 3 75 15 58 2
MHO6 | Tiéng Anh 6 | 120 | 57 57 6
i | Cac mon hoc, mo dun 96 | 2265 | 668 | 1512 85
chuyén mon
1.1 | Mén hoc, mo dun co sé¢ 23 | 495 188 284 23
MHO7 | An toan lao dong 2 30 28 2
MHO08 | K¥ thuat dién 3 60 30 27 3
MHQ9 | Vé dién 2 30 15 13 2
MD10 | Bién co ban 3 75 15 57 3
MD11 | Dién tir co ban 5 | 120 40 75 5
MD12 | Mach dién tir co ban 5 120 30 85 5
MD13 | Ky thuat ngdn ngit 1ap trinh 3 60 30 27 3




112 | Monhoc, mé dun chuyén | 25 | 1776 | 450 1228 62
mon
MD14 | Vi mach 4 90 30 56 4
MD15 | Thiét ké mach bang may tinh | 4 | 90 30 56 4
MD16 | May dién 3 | 60 30 27 3
MD17 Lflp dat h.é:AthGng diéu khién 4 90 30 56 4
cong nghiép
MD18 | Ky thudt cam bién 3 60 15 42 3
MBD19 | Vi diéu khién 5 | 120 | 30 85 5
MP20 | Piéu khién dién khi nén 4 | 90 30 56 4
MB21 | K§ thuat PLC 5 | 120 | 30 85 5
MD22 }inigndung Arduino va vi diéu 3 60 30 97 3
MD23 | Dién tir tng dung 6 | 120 45 70 5
Mb24 | Lap trinh WinCC co ban 5 90 45 41 4
MP25 nMgi?égptmyén thong cong 5 | 90 | 45 41 4
MD26 | Dién tir cong suat 4 90 30 56 4
MP27 | Ro bdt cong nghiép 5 | 120 | 30 85 5
MD28 | Lap trinh WinCC nang cao 5 | 120 30 85 5
MD29 | Thuc tap xi nghiép 8 | 360 360
Tong cong 117 | 2700 | 840 1752 108

6. Piéu kién thuc hign mon hec:
6.1. Phong hoc Ly thuyét/Thuc hanh: Bap @ng phong hoc chuan
6.2. Trang thiét bi day hec: Projetor, may vi tinh, bang, phan
6.3. Hoc liéu, dung cu, mod hinh, phwong tién: Giao trinh, mo hinh hoc tap,...
6.4. Cac diéu kién khac: Nguoi hoc tim hiéu thuc té vé cong tac xay dung phuong an khic phuc
va phong ngua rai ro tai doanh nghiép.
7. Ngi dung va phwong phap danh gia:
7.1. Noi dung:

- Kién thire: Danh gia tat ca noi dung da néu trong muc tiéu kién thic

6



- K§ nang: Panh gia tat ca ndi dung da néu trong muc tiéu k¥ ning.

- Nang lyc tu chu va trach nhiém: Trong qua trinh hoc tap, nguoi hoc can:

+ Nghién ctru bai trude khi dén 16p.

+ Chuan bi day du tai liéu hoc tap.

+ Tham gia day di thoi lwong mon hoc.

+ Nghiém tdc trong qué trinh hoc tap.

7.2. Phwong phap:

Nguoi hoc duge danh gia tich 1y mon hoc nhu sau:
7.2.1. Cach danh gia

- Ap dung quy ché dao tao Cao diang hé chinh quy ban hanh kém theo Théong tu sb
09/2017/TT-LDTBXH, ngay 13/3/2017 cta B truéng Bo Lao dong — Thuong binh va Xa hoi.

- Hudng dan thuc hién quy ché dao tao ap dung tai Truong Cao dang Hoa Binh Xuén Loc

nhu sau:
Piém danh gia Trong so
+ Piém kiém tra thuong xuyén (Hé s6 1)
40%
+ Piém kiém tra dinh ky (Hé s6 2)
+ Diém thi két thiic mon hoc 60%
7.2.2. Phuong phap danh gia

Phuong phap | Phwong phap | Hinh thac Chuin dau ra S6 | Thaoi diém

danh gia té chirc kiém tra danh gia cot | kiémtra

B Ty luan/ Al, A2, A3,
Viet/ ,
Thuong xuyén . Trac nghiém/ B1, B2, B3, 1 | Sau...qgio.
Thuyeét trinh
Bao cao C1,C2
binh ky ) < ia A4, B3, C3 2 | Sau...gio
Thuyeét trinh Tl’aC,ngh,Iem/
Béo cao
Két thic mon g Tuluanva | AL A2, A3 A4, N
Viét 2 L 1 Sau... gio

hoc trac nghiém B1, B2, B3,




C1,C2,C3,C4,C5

7.2.3. Céch tinh diém

- Diém danh gia thanh phan va diém thi két thiic mén hoc dwgc chim theo thang diém 10
(tir 0 dén 10), 1am tron dén mot chix s6 thap phan.

- Biém mdn hoc 12 téng diém cua tit ca diém danh gia thanh phan caa mdn hoc nhan voi
trong sé twong tng. Biém mén hoc theo thang diém 10 1am tron dén mot chir sé thap phan, sau
d6 duoc quy doi sang diém chir va diém sé theo thang diém 4 theo quy dinh cia Bo Lao dong
Thuong binh va X3 hoi vé dao tao theo nién ché.

8. Huwéng dan thuc hién mon hoc

8.1. Pham vi, ddi twong ap dung: Pdi twong Cao dang dién tir cong nghiép

8.2. Phwong phap giang day, hoc tdp moén hec

8.2.1. Poi véi ngwoi day

* Ly thuyét: Ap dung phuong phap day hoc tich cuc bao gom: thuyét trinh ngin, néu van dé,
hudng dan doc tai liéu, bai tap tinh hudng, cau hoi thao luan. ...

* Bai tap: Phan chia nhom nho thyc hién bai tap theo noi dung dé ra.

* Thao luan: Phan chia nhém nho thao luan theo noi dung dé ra.

* Hwong dan tw hoc theo nhdm: Nhom truéng phan cong cac thanh vién trong nhom tim hiéu,
nghién cttu theo yéu cau noi dung trong bai hoc, ca nhdm thao luan, trinh bay néi dung, ghi chép
va viét béo céo nhom.

8.2.2. Poi véi ngudi hoc: Nguoi hoc phai thyc hién cac nhiém vy nhu sau:

- Nghién ctu k¥ bai hoc tai nha trude khi dén 16p. Cac tai liéu tham khao s& dugc cung cap
ngudn trudc khi ngudi hoc vao hoc mén hoc nay (trang web, thu vién, tai liéu...)

- Tham du téi thiéu 70% céc budi giang ly thuyét. Néu ngudi hoc vang >30% sé tiét ly
thuyét phai hoc lai mén hoc méi dugc tham duy ki thi lan sau.

- Tu hoc va thao luan nhdm: 1a mot phuong phap hoc tap két hop gitra 1am viéc theo nhom
va lam viéc ca nhan. Mot nhom gom 8-10 ngudi hoc s& dugc cung cap chii dé thao luan trude
khi hoc Iy thuyét, thuc hanh. M&i ngudi hoc s& chiu trach nhiém vé 1 hoac mot s6 noi dung trong
cha dé ma nhom d3 phan cong dé phét trién va hoan thién tét nhat toan bo chi dé thao luan cua
nhom.

- Tham du du céc bai kiém tra thuong xuyén, dinh ky.
8



- Tham du thi két thdc mén hoc.
- Chu dong t6 chue thyc hién gio tu hoc.
9. Tai liéu tham khao:
- Gido trinh vi mach cta ThS Tran Thij Bich Hanh - Nha xut ban Pai hoc Bach Khoa-
2018
- Huéng dan Vi Mach cho Sinh vién caa TS Pham Minh TU- Nha xuat ban thé gisi - 2020
- Vi Mach: Nguyén ly va Ung dung caa TS Nguyén Vin Hung - Nha xuat ban Khoa hoc
va Ky thuat- 2017



>

>

BAI 1: KHUECH PAI THUAT TOAN

< GIOI THIEU BAI 1

Khuéch Pai Thuat Toan 12 mét linh vuc quan trong trong k thuat dién tir va hé thong
thong tin, tap trung vao viéc ap dung cac k§y thuat todn hoc dé cai thién va ti wu hoa hiéu suat
cua cac hé thdng dién tir. Trong ngir canh cua mdn hoc nay, thuét toan khong chi bao gom
cac phuong phap sé hoc ma con bao gom céc ki thuat phan tich va thiét ké mach dé dat duoc
cac muc tiéu cu thé nhu ting cuong d6 tin hiéu, cai thién chit luong dit liéu, va nang cao hiéu
suit tong thé caa hé thong.
MUC TIEU BAI 1
Sau khi hoc xong chirong nay, nguoi hoc ¢6 kha nang:
Vé kién thac:
+ Giai thich dugc dugc nguyén 1y ciu tao, cac dic tinh co ban ciia khuéch dai thudt toan.
Vé ky ning:

+ Lép rap, do dugc cac thong sb hoat dong cua cac mach khuéch dai thong dung trén.

+ Biét stra chita nhitng hu hong ctia dong hd.

>

Vé néng Iyc tw chii va trach nhiém:

+ Rén duoc tinh can than, phuong phap hoc tu duy va sang tao trong hoc tap.

PHUONG PHAP GIANG DAY VA HQC TAP BAI 1

Déi Véi nguoi day: sir dung phwong phdp giang giang day tich cuc (dién gidng, van dap, day
hoc theo vdn dé); yéu cau nguroi hoc thiec hién cau héi thao lugn va bai tdp bai 1 (c& nhan
hogc nhém).

Poi Véi ngueoi hoc: chi déng doc truée gido trinh (bai 1) trudc budi hoe, hodn thanh day di
cau hai thdo lugn va bai tdp tinh hudng bai 1 theo c& nhan hodgc nhém va nép lai cho nguoi

day diing thoi gian quy dinh.

PIEU KIEN THUC HIEN BAI 1
Phong hoc chuyén mén hoa/nha xwéng: nha xuong
Trang thiét bi may mdc: May chiéu va céc thiét bi day hoc khéac
Hoc li¢u, dung cu, nguyén vit ligu: Chuong trinh moén hoc, giao trinh, tai liéu tham khao,
gido an, phim anh, va céc tai liéu lién quan.
10
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Cic diéu kién khac: Khong co

KIEM TRA VA PANH GIA BAI 1

Noi dung:

Kién thirc: Kiém tra va danh gid tat ca ngi dung da néu trong muc tiéu kién thic

Ky ndng: Ddnh gid tat cd néi dung dd néu trong muc tiéu kj ndng.

Ndng luc tir chai VA trach nhiém: Trong qua trinh hoc tdp, nguoi hoc can:

+ Nghién ciru bai truéce khi dén 16p

+ Chudn bi day du tai liéu hoc tap.

+ Tham gia ddy di thoi lrong mdn hoc.

+ Nghiém tdc trong qua trinh hoc tdap.

Phwong phap:

Diém Kiém tra thwong xuyén: 1 diém kiém tra (hinh thizc: hoi miéng)

Kiém tra dinh ky : Khong c6

NQI DUNG BAI 1

1. Khéi’ niém ’

B0 khuéch dai dao nguoc str dung opamp 1a mot by khuéch dai st dung opamp trong d6 dang
song dau ra s& nguoc pha voi dang séng dau vao. Dang song dau vao s& duge khuéeh dai theo
hé s6 Av (do loi digén ap cua bo khuéch dai) theo dg 16m va pha ctia n6 s€ bi ddo ngugce. Trong
mach khuéch dai dao nguoc, tin hi¢u dugc khuéch dai duoc ndi vai dau vao dao nguoc cua
opamp thong qua dién trd dau vao R1. Rf 13 dién tré hoi tiép. Rf va Rin cung xac dinh d6 loi
ctia b khuéch dai. Pién ap khuéch dai déo nguoc dugc biéu thi béng phuong trinh Av = - Rf
/R1. So dd mach cua b khuéceh dai dao nguoc co ban s dung opamp duogc hién thi bén dudi.

So' @0 mach

11



f
R Voltage gain
Av=-Rf/ R1
v
Tree Vout = Av x Vin
R1
+ Vout
K
“Q
) RL
Vees

XX = = £
Cac dang song dau vao va dau ra ctia bd khuéch dai dao nguoc su dung opamp dugc hién thi
bén dudi. Biéu dd dugc vE gia su rﬁng do loi (Av) cua bo khuéch dai 1a 2 va tin hiéu dau vao
1a song hinh sin. RS rang tir biéu d6 dau ra c6 do 16n gap doi khi so sanh véi dau vao (Vout =

Av x Vin) va nguoc pha véi dau vao.

Vin (v) Vout (v)
ui input 1 output
2 2

1 /\ 1
0 . t(s) 0 > t(s)

Bo khuéch dai dao nguore siv dung uA741

B6 khuéch dai dao ngugc don gian su dung IC uA741 dugc hién thi bén dudi. uA 741 1a mot
IC hiéu sudt cao va 1a bo khuéch dai hoat dong phé bién nhét. N6 c6 thé dugce su dung trong
mot loat cadc rng dung nhu bd tich hop, by phan biét, tin hi¢u di¢n ap, bd khuéch dai, ...
uA741 c6 dai dién ap cung cap rong (+/- 22V DC) va c6 d6 loi vong hd cao. IC c6 mot mang

bu tich hop dé cai thién dd o6n dinh va bao vé ngén mach.
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0'0

Rf

10K

+12V DC

4. TK

* Vout

RL
10K

. = - 10K

Tin hiéu dugc khuéch dai duge ndi véi chan dao nguoc (chan 2) cua IC. Chan khong dao

(chan 3) duoc ndi dat. R1 1a dién tro dau vao va Rf 1a dién trd hoi tiép. Rf va R1 ciing nhau
thiét 1ap do loi cua bd khuéch dai. Véi cac gia tri duoc st dung cua R1 va Rf, muc tang sé l1a
10 (Av = -Rf/R1 =10K / 1K = 10). RL la dién tr¢ tai va tin hiéu khuéch dai s& c6 san trén
né. R2 ¢6 thé duge st dung dé vo hiéu hoa dién ap bu d4u ra. Néu ban mudn lép rap mach,
ngudn dién phai dugc diéu tiét va loc tot. Nhidu tir ngudn cung cép co6 thé anh huong x4u dén
hiéu suit ctia mach. Khi lap rap trén PCB, nén gin IC 1én bo mach bang dé IC.

TOM TAT BAI 1

Trong chuong nay, mdt s6 ndi dung chinh dwoc gidi thiéu:
Mach khuéch dai dao, khong dao

Mach khuéch dai so sanh

CAU HOI VA TINH HUONG THAO LUAN BAI 1
Cau héi 1. Nguyén ly mach khuéch dai ddo, khong d4o, so sanh?

Cau héi 2. Lap rap mach khuéch dai dao, khong dao, so sanh ?

13



BAI 2: MACH DAO PONG CHUYEN DUNG
< GIOI THIEU BAI 2
Mach dao dong chuy@n dung 1a mét loai mach dién tr dugc thiét ké dac biét dé tao ra
c4c tin hiéu dao dong véi tan sé chinh xéac va 6n dinh. Cac mach nay déng vai trd quan trong
trong nhiéu tng dung dién tir, bao gébm cac thiét bi truyén théng, hé thdng diéu khién, va thiét
bi do ludong. Chung duoc sir dung dé tao ra cac tin hiéu diéu ché, song mang, va céc tin hiéu
diéu khién khéc trong hé thdng dién tu.
MUC TIEU BAI 2
Sau khi hoc xong chwong nay, nguoi hoc c6 kha nang:
> Vé kién thirc:
+ Trinh bay duoc ciu tao, nguyén ly hoat dong cac mach dao dong.
> Vé ky ning:
+ Thuc hién cac mach dao dong ding yéu cau ky thuat.
> Vé ndng luc tw chi va trach nhigm:
+ Can than, hoc tap nghiém tc.
+ Bao quan tot dung cu va thiét bi day hoc.
+ Sap xép noi lam viéc gon gang ngin nip, dam bao an toan vé sinh cdng nghiép.
< PHUONG PHAP GIANG DAY VA HQC TAP BAI 2

- Péi Véi nguoi day: sir dung phwong phdp giang giang day tich cuc (dién giang,
vdn dép, day hoc theo vén dé); yéu cau nguoi hoc thuec hién cau hdi thao ludgn va bai tdp bai
2 (c& nhan hogc nhom).

- P61 Véi nguoi hoc: chi dong doc trieée gido trinh (bai 2) truéc budi hoc; hoan
thanh day di cAu hoi thao lugn va bai tap tinh huong bai 2 theo ca nhan hogc nhém va ngp
lai cho nguwoi day dung thoi gian quy dinh..

% PIEU KIEN THUC HIEN BAI 2

- Phong hoc chuyén mén héa/nha xwéng: nha xuong

- Trang thiét bi may mdc: May chiéu va céc thiét bi day hoc khéac

- Hoc liéu, dung cu, nguyén vdt ligu: Chuong trinh moén hoc, gido trinh, tai liéu tham khao,
gi&o an, phim anh, va cac tai li¢u lién quan.

- Cdc diéu kign khac: Khong c6

< KIEM TRA VA DANH GIA BAI 2
14
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Noi dung:

Kién thirc: Kiém tra va danh gid tat ca ngi dung da néu trong muc tiéu kién thirc
Ky ndang: Pdnh gid tat ca ndi dung dd néu trong muc tiéu ki nang.

Ndng luc tir chai VA trach nhiém: Trong qua trinh hoc tdp, nguoi hoc can:
+ Nghién ciru bai truée khi dén 16p

+ Chudn bi day du tai liéu hoc tap.

+ Tham gia ddy di thoi lwong mdn hoc.

+ Nghiém tdc trong qua trinh hoc tdap.

Phwong phap:

Diém Kiém tra thwong xuyén: [ diém kiém tra (hinh thizc: héi miéng/ thuyét trinh)
Kiém tra dinh ky : 1 d@iém khiém tra

NQI DUNG BAI 2

Mach dao déng da hai khong 6n
- Muc tiéu:Trinh bay va phan tich cdc dang cia mach da hai dung Transistor, IC 555 va
diing cong logic wu nhwoc diém cia méi loai.

Pay 1a dang mach khong co trang thai 6n dinh (da hai tu dao dong, tu kich). Chu
ky lap lai va bién dd cua xung tao ra dugc xac dinh béng cac thong sd cua bo da hai va
dién ap nguén cung cép. Cac mach dao dong da hai ty kich c6 do on dinh thép. Ngo ra
ctia b dao dong da hai ty kich luan phién thay d6i theo hai gia tri & mic thip va muc
cao.

1.1. Mach dao dong da hai dung Transistor(Hinh 2.1)

So do mach khéng én dung Transistor
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Hinh 2.1a-b: Mach khéng 6n dimng Transistor

Mach duoc hinh thanh béi hai Transistor Q1 va Q. Cac dién trd Rci1 va Rez va cac tu Cq
va Ca.

Nguyén ly hoat dong

Thong thudng mach da hai phi on 1a mach d6i ximg nén hai Transistor c6 clng ho va
thong s6. Cac linh kién dién tré Re1 = Re2, Rc1 = Re2 va C1 = Co.

Gia st ban dau, Q1 din, Q2 tit, mach & hinh 2.1a tr¢ thanh hinh 2.1b — V01 = 0V, V02
~ Vce. Lic ndy, tu C2 nap ning lugng tir ngudn qua Re2 va mdi ndi BE ciia Qu, dién 4p trén
tu c6 chiéu nhu hinh 2.1b, ngoai dong nap qua tu dong IB1 con duoc cung cap tir ngudn qua
Rpi. Déng thot, tu C1 dugce nap qua Re2 va co chiéu nhu hinh 2.1b — dién ap trén tu C1, Ve
(dién 4p trén tu C1) ting dan. Ma VBE2 = V¢1 — Ve cling ting dan dén lac nao d6, VBE2

da 16n Q2 dan luc nay tu Cz dit dién 4p Am vao mdi ndi BE ctia Q1— Vee1<0 lam Qs tit.
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Hinh 2.1c

Khi mach & trang thai Q: tat, Q2 dan mach ¢ hinh 2.1a trd thanh hinh 2.1¢c — Vo1 = Ve,
Vo2 = 0V. Liic nay tu C1 xa ning luong qua mdi ndi BE cta Q2. Sau d6 nap ning luong tir
ngu?)n qua Rc1 va mdi ndi BE cua Q2, dién &p trén tu dao chiéu va tang dan, dong nap qua tu
Is2 con duge cung cap tir ngudn qua Rez. Vi vy Q van duge duy tri ¢ trang thai dan cho du
tu C1 da duoc nap dﬁy. Mait khac tu C2 dugc nap boi RB1 va Q2 din dén dién ap trén tu Co,
Ve (dién ap trén tu C2) tang dan. Liic ndy Veer = Vo — Vee ciing ting dan dén lic nao d6
da 16n 1am Q1 dan , dong thoi tu C; dit dién 4p 4m vao mbi ndi BE ciua Q2 — Vee2 < 0 1am
Q> tit.

Nhu vay, luc dau Q1 dan Q2 tat sau mot thoi gian mach tu dong doi qua trang thai Q:
tat, Q2 dan chu ky duoc lap lai. Vi vay khong co trang thai 6n dinh nén duoc goi la mach dao
dong bat 6n. Dang song tai cac chan hinh 2.2.
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Hinh 2.2

Tinh Chu Ky Xung

- T =Txi + Txe. LGc nay Txi 13 thoi gian tu C2 x4 dién qua méi ndéi RB1, Tx2
chinh 1a tho1 gian tu C1 x4 va nap qua Rz, ta c6 cong thic:

Ve(t) = 2.Vee. e TV véiti = Rez . Ca
Tai thoi diém Txu, tu C2 xa dién tir -Vec 1én 0(v) (b6 qua Vee) 1a

T
Vce = 2Vee. e PVt o™t =y — t_xl =In2
f

=Tx1 =t¢.In2 =0,69 Rg1.C>
Tuong tu ta cling tinh dugc T2 dugc tinh theo cong thirc sau:
Tx2 =0,69 Rg2.C1
Lz 1
= chu ky dién dp ra: T = 0,69 (Re1C2 +Re2C1), Tansd dién apra f = =
Trong mach da hai bat 6n di xing ta c6: Re1 = Rez=RgvaC1=C,=C
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Vay chu ky dao dong la: T=2x 0,69 .Re.C=1,4Rg.C ()
* Bai tap
Thiét ké mach da hai phi 6n theo cdc théng sé ky thudt sau: Vee = 12V, dong dién tdi qua cuece
la 1. = 100mA , ¢6 p =100, tan sé dao dong la f = 1kHz.
Gidi:
Mach da hai phi én la logi déi xirng.
- Tinh dién tro RC: khi transitor chay bdao hoa sé co VC = VCE = 0,2V, Ic = I. = 10mA.
Dién tro Rc duoc tinh theo cong thuc
Ve —Vee  12-0,2

Re Ic 10
Tinh dién tré Rs, dé transistor chay bao hoa thuong chon hé 56 bao hoa la K= 3, ta ¢6 :
I, =kle -39 L0 3ma
yo3 100

Dién ap phdan cuc cho transistor chay bdo hoa la Vg = Ve = 0,8V

Ry = Ry, = Joc —vee _ 12_(3)'8 =37kQ

Is :

Chon tri sd tiéu chuén 1a Rg = 39kQ

Tinh tri s6 tu C, ta ¢6 cong thirc tinh tan sé cia mach da hai phi 6n doi xvmg la:

1 1 1
f = —C= - S—
1,4R,C 1,4R,.f 1,4.39.10%10
— C =0.018uF

1.2. Mach dao dong da hai dung IC 555
1.2.1. Ciu triic IC555
So d6 bén trong ctia IC555(xem hinh 2.3)
Vé co ban, IC 555 gém 2 mach so sanh diéu khién trang thai cia FF c6 hon 20 Transistor
va nhiéu dién trd thue hén chic nang, tur do lai transistor xa
(discharge) va tao xung nhay diéu khién dién ap ¢ ngd ra.
- Churc nang mot s6 chén dwoc mé ta nhw sau:
+ Chan 1 : GND ( nbi dat)

+ Chan 2: TRIGGER (kich khoi), diém nhay mirc véi %Vcc. Khi dién 4p & chan

nay dudi %Vcc thi ngd ra Q cua FF xudng [0], giy cho chin 3 tao mot trang thai cao.
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