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TUYEN BO BAN QUYEN

Tai liéu nay thuoc loai sach gido trinh nén cac ngudn théng tin co thé dugc phép
dung nguyén ban hoic trich ding cho cac muc dich vé dao tao va tham khao.

Moi muc dich khac mang tinh 1éch lac hoac st dung véi muc dich kinh doanh thiéu lanh
manh s& bi nghiém cam.



LOT GIOI THIEU
Dé thyuc hién bién soan gido trinh dao tao nghé Co dién tir ¢ trinh d6 Cao dang, giao
trinh K¥ thuat dién tir la mét trong nhitng gido trinh mé dun mon hoc dao tao chuyén nganh
duogc bién soan theo noi dung chuong trinh khung duoc hiéu trudng trudng cao dang KTCN
phé duyét. Noi dung bién soan ngan gon, dé hiéu, tich hop kién thtc va ki ning chat ché
véi nhau, logic.

Khi bién soan, nhdm bién soan di c¢6 gang cip nhat nhitng kién thirc mai co lién
quan dén ndi dung churong trinh dao tao va phi hop véi muc tiéu dao tao, ndi dung Iy thuyét
va thuc hanh dugc bién soan gan vai nhu cau thuc té trong san xuat dong thoi cé tinh thuc
tién cao.

Trong qué trinh sir dung gido trinh, tuy theo yéu ciu ciing nhu khoa hoc va cong
nghé phat trién co thé diéu chinh thoi gian va bo sung nhiing kién thic mai cho pht hop.
Trong gido trinh, chiing t6i c6 dé ra ndi dung thuc tap cua timg bai dé ngudi hoc ciing ¢b
va ap dung kién thic phi hop véi k§ nang. Tuy nhién, tiy theo diéu kién co s vat chat va
trang thiét bi, cac truong c6 thé s dung cho phu hop.

Mic du da c¢6 gang t6 chuc bién soan dé dap ing duoc muc tiéu dao tao nhung khong
tranh dugc nhiing khiém khuyét. Rat mong nhan dugc dong gop v kién cua cac thay, co
gido, ban doc dé nhom bién soan s& hiéu chinh hoan thién hon. Cac ¥ kién dong gop xin
giri vé Trudng Cao dang KTCN - BRVT, KP Thanh Tan — TT Pat Bo - BRVT

Pdt dé ngay thing nam 2020
Tham gia bién soan

1. Chui bién: Ky sw Nguyén Hung
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CHUONG TRINH MO DUN
Tén mo dun: Ky thuat dién tir
Ma mo6 dun: MD12
Vi tri, tinh chat ciia mé dun:

- Vi tri: M6 dun nay c6 ¥ nghia bd tro cac kién thirc co ban vé linh vuc dién tir cho hoc sinh
nganh Dién tr cdng nghiép va 1am co so dé tiép thu cac mdn hoc, moé dun khac nhu: PLC
co ban, K§ thuat cam bién, Bién khi nén. M6 dun c6 thé hoc song song véi mon Dién ky
thuat.

- Tinh chat: La Modun bét budc trong chuong trinh dao tao nghé Dién tir cong nghiép.
Muc tieu mo dun:

- V& kién thirc:

+ M@ ta duoc cau tao, ky hiéu, phan loai va hinh dang cua dién tro

+ Trinh bay dugc phuong phap doc va do di¢n tro

+ Tinh toan dugc c4c thdng s6 cua mach phan cuc bang cau phan ap sir dung dién tro
+ M@ ta duoc cau tao, ky hiéu va phan loai tu dién, Diode, Transitor

+ Phan tich dugc nguyén ly hoat dong cua tu dién, Diode va Transitor

+ M0 ta duoc cau trdc, ky hiéu, phan loai va nguyén ly hoat dong cua IC 6n ap, IC dao
dong

+ Nhan dang chinh xac ky hiéu, hinh dang cua tirng linh kién dién tir nhu Dién tro, Tu dién,
Diode, Transitor

+Trinh bay duoc khai niém cua mach chinh luu, mach khuéch dai, mach dao déng va mach
on &p

+ Phan tich dugc nguyén 1y hoat dong cia mach chinh luu, mach khuéch dai, mach dao
dong va mach 6n ap

+ Tinh toan duoc cac thdng s6 co ban cua chinh lwu, mach khuéch dai, mach dao dong va
mach 6n ap

- Vé k¥ nang:



+ Do, doc, kiém tra chinh x4c tri sé va cuc tinh cua cac linh kién nhu: Pién tro, Tu dién,
Diode, Transitor va IC

+ Lap rap va khao sat dugc cac mach dién tir dung yéu cau ky thuat

+ Nhan dang dugc cac sai hong, nguyén nhan va cach khic phuc cac mach dién tir
+ Bao dudng, lap rap, thay thé, stra chira cac linh kién va bo mach dién tu.

- V& ning lyc ty chi va trach nhiém:

+ CO y thirc ty giéc, tinh ky luat cao, tinh than trach nhiém trong céng viéc, c6 tinh than
hop tac, gitip d& 1an nhau trong hoc tap va rén luyén.

+ Dam bao an toan dién va an toan lao dong.

Noi dung mo dun:

BAI 1: LAP RAP, KHAO SAT MACH PHAN CUC BANG CAU PHAN AP SU
DUNG PIEN TRO

Gigi thiéu:

Trong céc mach dién tir thuong sir dung nhiéu mire dién 4p khac nhau nhung khong thé sir
dung cuing IGc nhiéu bo ngudn dé cung cap vi vay can ¢ phuong phap dé chia dién ap thich
hop cho céc bo phan. B6 1a mach phan cuc bang cau phan ap

Muc tiéu: Sau khi hoc xong bai hoc nay nguoi hoc ¢6 kha nang:

- Trinh bay duoc cau tao, ky hiéu va phan loai dién tro

- Trinh bay duoc phwong phéap do, doc va kiém tra dién tro

- Tinh to4n duoc cac théng sé cua mach

- Nhan biét dugc cac 16i thudng gap, nguyén nhan va bién phap phong ngira

- Lap rap dwoc mach phan cuc bing cau phan ap st dung dién tro theo dung yéu cau ky
thuat

- CO y thirc vé an toan lao dong, tinh can than, chinh xac trong qua trinh Iap rap



Ngi dung:
1. C4u tao, ky hiéu va phan loai dién tré

1.1. Khai niém

Pién tré 1a dai luong vat ly dic trung cho tinh chat can tré dong dién cia mot vat
thé dan dién. néu c6 mot vat dan dién tét thi dién tré nho va nguoc lai, vat cach dién co dién
tré cuc lon.

Pién tré day dan 1a sy phu thudc vao chat liéu va tiét dién cua day dan duoc tinh
theo cong thuc:

R = Ps
Trong d6: R 1a dién tré c6 don vi la Ohm (QQ)
L Ia chiéu dai cua day (m)
S la tiét dien cua day dan (mm?)
pla dién trg suat caa vat dan (Qm) hoic Qmm&/m

1.2. CAu triic, hinh déng va ky hiéu
Trong thiét bi dién ta dién tré 1a mot linh kién dién ti khdng phan cuc (linh kién thu
dong) va 1a mot thanh phan quan trong.

Chuing dugc lam tir hop chat Cacbon va kim loai tuy theo ty Ié pha tron ma nguoi ta
tao ra duoc cac loai dién trd co tri sé khac nhau.

gt Gsp K =9
- =

& bW 55
Hinh 1.1. Hinh dang cia dién tré trong thiét bi dién tir.
. R R R
—NWN— —— WD — N
Hinh 1.2. Ky hiéu cia dién tré trén cdc so dé nguyén 1y.

Pon vi dién trd duoc tinh bang Q (Ohm)

- Ohm con ¢6 cac don vi boi s6 khac nhu:

10


http://vi.wikipedia.org/wiki/%C4%90%E1%BA%A1i_l%C6%B0%E1%BB%A3ng_v%E1%BA%ADt_l%C3%BD
http://vi.wikipedia.org/wiki/D%C3%B2ng_%C4%91i%E1%BB%87n
http://vi.wikipedia.org/wiki/D%E1%BA%ABn_%C4%91i%E1%BB%87n

+ Kilo Ohm (KQ): 1IKQ=103Q = 1.000Q
+ Mega Ohm (M Q): IMQ =10°Q = 1.000.000 2

1.3. Ung dung ciia dién tré
Dién tré c6 mit & moi noi trong thiét bi dién tir va nhu vay dién tré 12 linh kién quan
trong khong thé thiéu duoc, trong mach dién, dién tré c6 nhitng tac dung sau:

Khéng ché dong dién qua tai cho phu hep

R1_=7? D: 9V
P 2W

U=12Vv
Hinh 1.3. Bdu néi tiép véi bong den mét dién tro.

Mic dién tré thanh cau phan ap dé c6 duoc mot dién ap theo y mudn tir mot dién ap cho
trudce.

U =12V

=

—

u1
R1§

Uz

U1

Hinh 1.4. Cdu phdn dp dé lay ra ap Ul tup y

Phan cuc cho bong ban din hoat dgng
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Hinh 1.5. Mach phan cuc cho Transistor

Tham gia vao cac mach tao dao dong R C

1 +Vs

+Vs |reset

| discharge 9 8 4

h I 555 output
threshold .

R2 € timer 3
trigger
2 B
oV control

+

C1 : 0.01pF
(if required)
PN ov

R1

Hinh 1.6. Mach tgo dao déng si dung IC 55

1.4. Phéan loai dién tré
Phan loai theo cong suit

Khi cudong d6 dong dién | chay qua mot vat cé dién tro R, dién ning dugc chuyén
thanh nhiét nang véi cong suat theo phwong trinh sau:

P=12,R=U%R=U.I

Trong do:

P 14 c6ng suat, do theo W

I 14 cuong d6 dong dién, do bang A

R 1a dién tro, do theo Q

12



Chinh vi ly do nay, khi phan loai dién tr&, nguoi ta thuong dwa vao céng suit ma
phan loai dién tro. Va theo cach phan loai dya trén cong suét, thi dién tro thuong duoc chia
lam 3 loai:

- bién tro cong suat nho
- bién tro cong suat trung binh
- bién tré cong suét 16n.

Tuy nhién, do (ng dung thuc té va do cau tao riéng cua c4c vat chat tao nén dién tro
nén thong thuong, dién tré dugc chia thanh 2 loai:

- Pign tré thiwong (goi ngan gon 1a dién tra): 1a cac loai dién tré c6 cng suat trung binh va
nho hay 1a cac dién tro chi cho phép cac dong dién nho di qua. Gom bot than, chi va keo
két dinh d6 thanh khdi hinh try dua ra hai chan (dién tré than).

- Dign tré cong sudt: 1a cac dién tré ding trong cac mach dién tir co dong dién Ién di qua
hay noi cach khac, cac dién trd nay khi mach hoat dong s€ tao ra mot lugng nhiét nang kha
I6n. Chinh vi thé, chung duoc ciu tao nén tir cac vat liéu chiu nhiét.

- Pign tré sir, dién tré nhiét: La cach goi khac cua cac dién tro cong xuat , dién trg nay co
Vo boc str, khi hoat dong ching toa nhiét.

* Phan Loai theo cong dung

- Bién tré:

2. Phwong phap doc, do va kiém tra dién tré
2.1. Poc tri so dién tré

2.1.1. Ghi truee tiép
Céc dién tro cd kich thuéc 16n hon tir 2W tro 1én thudng duoc ghi tri sb truc tiép
trén than. Vi du nhu cac dién tré cdng xuat, dién tro su.

— .
1DOW Sue T

Hinh 1.7. Tré sit ¢ng xudt 1n, tri sé dwoc ghi truec tiép
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Vi du:

— 4R7 - 5W Bign trd cé gid o] 4,725 cdng sudt SW

Bigntd cé gid 1] 0,220 céng sudt 3W

— R22-3W

2.1.2. Ghi bang ky hiéu cdc vong mau
Céc dién tro c6 kich thude nho duoc ghi tri s6 bang cac vach mau theo mot quy uéc
chung cua thé gioi

QUY UGC VONG MAU CUA PIEN TRO THEO BANG 1.1

Tham sd nhiit thay ddi don vi phan trigy cho 1"c {PPMJ"‘C}

C o EE o R

Sai s tinh (heo %
T
- 5% 1{1%1
| E
ow— 10* 10° |10 | 10
| A o[ [
O E
= &= == @ =
w &~ - = e = ) £ 2 o E E E .5 = &
- @ x @ XE i ¢ 2 8 ¢§ 2 & =2 % P &
= s - 0L s
hd = NS T
-

Bang 1.1. Quy udc vong mau cua dién tro

CACH PQC TRI SO PIEN TRO
bién tré ¢ vi tri bén trai (4 vong mau) co gia tri dugc tinh nhu sau:
R=45x10°Q=4,5KQ

Ba&i vi vang tuong tng vai 4, xanh luc tuong tng vaéi 5, va do twong tng vaoi gia tri
s6 mii 2. Vong mau cudi cho biét sai s6 cua dién tro ¢d thé trong pham vi 5% tng voi mau
kim loai vang.

bién tro ¢ vi tri gitra (5 vong mau) cd gid tri dugc tinh nhu sau:
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R =380 x 10° Q =380 KQ

B&i vi cam tuong ung vai 3, xam tuong ung voi 8, den twong (ng véi 0, va cam
tuong GNg VGi gia tri sé mii 3. Vong cudi cho biét gia tri sai s 12 2% ung véi mau do.

bién tro ¢ vi tri bén phai (6 vong mau) co gia tri dugc tinh nhu sau:
R =527 x 10* Q= 5270 KQ

Bai vi xanh luc twrong rng véi 5, o twong (g vaéi 2, va tim twong Gng vai 7, vang
tuong (ng voi s6 mil 4, va nau twong Gng Vai sai s6 1%. Vong mau cudi cho biét su thay
dbi gié tri caa dién trg theo nhiét d6 1a 10 PPM/°C.

Luwu y: Dé tranh 1an 16n trong khi doc gié tri cua cac dién tra, ddi voi cac dién tra co tong
s6 vong mau tir 5 trg xudng thi ¢ thé khong bi nham Ian vi vi tri bi tréng khéng c6 vong
mau s& duoc dit vé phia tay phai trude khi doc gid tri. Con ddi véi cac dién tré c6 do chinh
X4c cao va co thém tham s thay ddi theo nhiét d6 thi vong mau tham sb nhiét s& duoc nhin
thay c6 chiéu rong 16n hon va phai dugc xép vé bén tay phai trude khi doc gié tri.

Do céc dién tré ¢6 dinh thudng c6 sai s6 dén 20%, tic 1a c6 thé bién doi xung quanh
tri s6 danh dinh dén 20%. Cho nén khong can thiét phai co tat ca céac tri s6 10, 11, 12, 13,...
Mt khac cac mach dién théng thuong déu cho phép sai sé theo thiét ké. Nén chi can cac
tri 56 10, 15, 22, 33, 47, 68, 100, 150, 200,... 13 di.

2.1.3. Quy trinh doc gia tri dién tro

TT |BUOGC CONG VIEC YEU CAU KY THUAT
. - Chinh xac.
Xac dinh loai dién tro can doc gia
1 tri - Phén biét loai vach mau hoac loai ghi gia
tri trén than dién tro.
2 Xdc dinh mau cua cac vach - Chinh xéc.
3 Tinh gia tri theo cac vach mau - Chinh xac.
4 Ghi nhan gia tri da tinh - Chinh xac.

2.2. Po, kiém tra dién tré bing VOM

2.2.1. Cong tic chudn bi
Thiét bi: Hop dung linh kién.

15



Dung cu: VOM.

Vit tu: cac loai dién tro.

2.2.2. Quy trinh do, kiém tra dién tré

TT | BUOC CONG VIEC YEU CAU KY THUAT
1 Lay dién tro ra khoi mach do. - Khong tray xudc.
2 Chon tam do dién tro - Chinh xac.
- Chinh xac.
3 Chép 2 que do VOM lai véi nhau ) )
- Tiép xuc tot
4 Chinh cho kim VOM V& vi tri 0Q - Chinh xéc.
. - Chinh xac.
5 bat 2 que do VOM vao 2 dau dién tré ) )
- Tiép xuc tot
i - Xac dinh dung tinh trang dién tro
6 Kiém tra va doc gia tri di¢n tro o o
- Boc chinh xac tri s6 hién thi & dong ho do.

2.2.3. Mt s6 sai hong thwong gap, nguyén nhén va bign phdp khdic phuc

thuc té véi sai sd
qua lon

sai s6 cua nguoi doc.

- Tiép xdc khong tét.

TT | Mot s6 sai hong | Nguyén nhan Bién phap khic phuc
01 | Gia tri doc khong | Do xac dinh khéng dung | D6i chiéu hoic xac dinh lai
chinh xac chiéu vach mau hoic mau | cAc mau vach
cua cac vach.
02 | Gia tri do khong | - Do sai s6 cua dung cu do va | - Chinh dung cu do that chinh

xéac va doc tri s6 chinh xac.

- Giit cho chan dién tro tiép
x(c tot voi que do.
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* DAi cac tri sb trén dién tré thdng dung

0Q1

0Q212
0Q15
0Q218
0Q22
00227
0Q233
0€Q239
0Q47
0Q256
0Q68

00282

1Q 10Q 82Q 820Q2 27K 270K
1Q2 12Q 100Q2 1K 33K 330K
1Q5 15Q 120Q 1K2 39K 390K
1Q8 18Q2 150Q 1K5 47K 470K
2Q2 22Q 180€Q2 1K8 56K 560K
2Q7 27Q 220Q 2K2 68K 680K
3Q3 27Q 270Q 2K7 82K 820K
3Q9 33Q 330Q 10K 100K 1M
4Q7 39Q 390Q2 12K 120K 1M2
5Q6 47Q 470Q 15K 150K 1M5
6028 56Q 5600 18K 180K  1M8
8Q2 68Q 68002 22K 220K  2M2

3. Tinh chon dién tré cho mach phan cuc

Do thuc té ngudi ta can ding rat nhiéu loai mic dién ap khac nhau cung cap cho
mach dién tir hoat dong, cho nén ngudi ta thuong ding cau phan ap chia dién 4p ngudn ra
mét ti 1& nao d6 dé lay ra dién 4p mong muén, cau phan ap duoc ding rat rong rai trong cac
mach dién ti, dudi day 1a phan mo ta ciu tao cau phan ap va cach tinh dién ap o ngd ra cau

phén &p trén hinh 5.8

iﬁo

1

~o _ Rz
VorRAR Ve

Hinh 1.8. Mach phan cuc bang cau phan ap sir dung dién tro
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4. Lip rap mach phan cuc bang ciu phén ap sir dung dién tré

4.1. Lap rap mach
Budc 1: Chon va kiém tra thiét bi - linh kién (theo trén so d6 hinh 3.8)

Budc 2: Lap rap linh kién 1én Board
Buéc 3: Kiém tra lai mach

4.2. Cap nguon cho mach va khio sat
Cép dién Ve = 12V, do Vo = ?

Thay d6i Vcc & cac mirc 10V va 15V, do lai Vo =?

Giai thich két qua do dugc

CAU HOI ON TAP
Cau 1: Hay trinh bay khai niém dién tro?

Cau 2: Hay trinh bay cach doc tri s6 dién trg theo vong mau quy udc?

18



Bai 02: LAP RAP, KHAO SAT MACH CHINH LUU MOQT BAN KY 1 PHA DUNG
DIODE

Gigi thigu:

Trong doi s6ng hang ngay ta thay c6 rat nhiéu thiét bj sir dung ngudn dién mot chiéu
nhung véi nhiéu ly do khac nhau ma cac nha ché tao may dién it san xuat cac may phat dién
mot chiéu. Vi vdy can phai c6 cac mach dién dé bién doi dién xoay chiéu thanh dién mot
chiéu. D6 chinh 1a mach chinh luu

Muc tiéu: Sau khi hoc xong bai hoc nay nguoi hoc c6 kha nang:

- Trinh bay duoc cau tao, ky hiéu, phan loai va nguyén Iy hoat dong cua Diode

- Trinh bay duoc phuwong phéap do, doc va kiém tra Diode

- Tinh to4n dugc cac théng sé cua mach chinh lwu mot ban ky 1 pha ding Diode
- Nhan biét duogc cac 16i thudng gap, nguyén nhan va bién phap phong ngira

- Lap réap va khao sat dugc mach chinh luu mét ban ky 1 pha dung Diode theo dung yéu
cau k¥ thuat

- CH y thuc vé an toan lao dong, tinh can than, chinh x&c trong qua trinh lap rap
Ngi dung :
1. Khai niém va phan loai chit ban din

1.1. Khai niém chit ban din
Chat ban dan Ia nguyén liéu dé san xuat ra cac loai linh kién ban dan nhu Diode,
Transistor, IC ma ta da thdy trong céc thiét bj dién tir ngay nay.

Chat ban dan 1a nhitng chat c6 dic diém trung gian gitra chat dan dién va chat céch
dién, vé phuong dién hoa hoc thi ban dan 1a nhitng chat c6 4 dién tir & I6p ngoai ciing cua
nguyen tir, d6 1a cac chat Germanium (Ge) va Silicium (Si)

Tir cac chat ban dan ban dau (tinh khiét) nguoi ta phai tao ra hai loai ban dan 12 ban
dan loai N va ban dan loai P, sau d6 ghép cac miéng ban dan loai N va P lai ta thu duoc
Diode hay Transistor.

Si va Ge déu c6 hod tri 4, tac 12 16p ngoai cing c6 4 dién ti, & thé tinh khiét cac
nguyeén tir Si (Ge) lién két véi nhau theo lién két cong hod tri nhu hinh 2.1.
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Q@(h
7

=

Hinh 2.1. Chdt ban ddn tinh khiét

1.2. Chét ban din loai n

®

0l0]0)
QOO
0010,
0]0]0,

ENEmn tF
Tw do

Hinh 2.2. Chdt bandan N

Khi ta pha mot lwgng nho chat c6 hoé tri 5 nhu Phospho (P) vao chat ban dan Si thi
mot nguyén ti P lién két véi 4 nguyén tir Si theo lién két cong hod tri, nguy@n tir Phospho
chi c6 4 dién tr tham gia lién két va con du mot dién tir va tro thanh dién tir tu do => Chat
ban dan ltc nay tré thanh thira dién tir (mang dién 4m) va duoc goi 1a ban dan N (Negative:
am).

1.3. Chit ban dn loai p

OO
OO
OO

Hinh 2.3. Chat ban dén P
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Nguoc lai khi ta pha thém maét lugng nho chit ¢ hod tri 3 nhu Indium (In) vao chat
ban dan Si thi 1 nguyén tt Indium s& lién két vai 4 nguyén tir Si theo lién két cong hod tri
va lién két bi thiéu mot dién tir=> tr¢ thanh 16 tréng (mang dién dwong) va duoc goi 1a chat
ban dan P.

2. Cau tao, ky hi¢u phan loai va nguyén ly hoat dong ciia Diode

2.1. Céu tao, ky hiéu va hinh ding

Khi d3 c6 duogc hai chat ban dan 12 P va N, néu ghép hai chat ban dan theo mot tiép giap
P - N ta duoc mét Diode, tiép gidp P - N c¢6 dic diém: Tai bé mat tiép xuc, cac dién tir du
thira trong ban dan N khuéch tan sang viing ban dan P dé 1ap vao cac 15 tréng => tao thanh
mét 16p lon trung hoa vé dién => 16p lon nay tao thanh mién cach dién gitra hai chat ban
dan.

Mi&n cach dién
Ban dén P Ban din N

I |
alelelaTalo T TN
DGDDUOI:: T
————— 000 000! I —

A |000000 gl - - - - - K
000 000 :?: _____

lon trung hoa
dién tich

Hinh 2.4. Mai tiép xuc P - N va cdu tgo cua Diode .
* O hinh trén 1a méi tiép xtc P - N va ciing chinh 1a cau tao cia Diode ban dan.

Chigu dong dién di qua Diode

A K

B —ll—
—ll —

Hinh 2.5. Ky hiéu va hinh dang cza Diode ban dan.
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2.2. Phan loai

2.2.1. Diode Zener

Hinh 2.6. Hinh dang Diode Zener (Dz)

* Cau tao : Diode Zener ¢6 ciu tao twong ty Diode thuong nhung c6 hai 16p ban dan P - N
ghép véi nhau, Diode Zener dugc tng dung trong ché do phan cuc nguoc, khi phan cuc
thuan Diode zener nhu diode thuong nhung khi phan cuc ngugc Diode zener sé gim lai mot
murc dién ap cb dinh bang gié tri ghi trén diode.

Ur-12Vy
Wiy "
R1 BV
i -
Ut =18y —— l T DzBY R 4 2;;

Hinh 2.7. Ky hié¢u va #ng dung cua Diode zener trong mach.

So @6 trén minh hoa tng dung cua D;, ngudn Uz 1a ngudn 1 chiéu c6 dién &p thay
d6i, Dz 1a diode 6n &p, R1 14 tro han dong (dién tro ganh).

Ta thay rang khi ngudn U; > Dz thi &p trén Dz luén ludn c¢b dinh cho du ngudn Uz
thay doi.

Khi nguén Us thay déi thi dong nguoc qua Dz thay d6i, dong nguoc qua Dz ¢6 gia
tri gigi han khoang 30mA.

Thong thuong ngudi ta st dung nguon Uz > 1,5 => 2 1an Dz va lip tro han dong Ry
sao cho dong nguoc 16n nhit qua Dz < 30mA.
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Néu U1 < Dz thi khi Ui thay déi dp trén Dz ciing thay doi
Néu U1 > Dz thi khi Ux thay doi => dp trén Dz khéng doi.

2.2.2. Diode Thu quang. (Photo Diode)

Diode thu quang hoat dong & ché d6 phan cuc nghich, vo diode c6 mot miéng thuy
tinh dé &nh sang chiéu vao mdi P - N, dong dién nguoc qua diode ty 18 thuan véi cudong do
anh sang chiéu vao diode.

0L

=% ()

Hinh 2.8. Ky hiéu cua Photo Diode

.4@_.] 0 ]

—
be Ban quyen - Vinh

Hinh 2.9. Minh hoa s« hoat dong cua Photo Diode

2.2.3. Diode Phat quang (Light Emiting Diode: LED)
Diode phat phang 1a Diode phat ra anh sang khi dugc phan cuc thuan, dién ap lam
viéc cua LED khoang 1,7 => 2,2V dong qua Led khoang tir SmA dén 20mA

Led duoc sir dung dé lam dén bao ngudn, dén nhay trang tri, bao trang thai c6 dién .
VV...

Hinh 2.10. Diode phéat quang LED
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2.2.4. Diode Varicap (Diode bién dung)
Diode bién dung 14 Diode c6 dién dung nhu tu dién, va dién dung bién dbi khi ta thay ddi
dién ap nguoc dat vao Diode.

Low|h |
oc (_) T :
; Vo L : E f

Hinh 2.11. Ung dung cua Diode bién dung Varicap (V) trong mach céng huweng

O hinh trén khi ta chinh triét 4p VR, dién 4p nguogc dit vao Diode Varicap thay doi,
dién dung cua diode thay d6i => 1am thay d6i tan sé cong huong cua mach.

Diode bién dung duoc sir dung trong cac bo kénh Ti vi mau, trong cac mach diéu
chinh tan s6 cong huong bang dién ap.

2.2.5. Diode xung

Trong céac bd nguon xung thi ¢ dau ra cia bién ap xung, ta phai ding Diode xung dé
chinh luu. diode xung 13 diode lam viéc & tan s6 cao khoang vai chuc KHz, diode nan dién
thong thuong khong thé thay thé vao vi tri diode xung duoc, nhung nguoc lai diode xung
c6 thé thay thé cho vi tri diode thudng, diode xung c6 gia thanh cao hon diode thudng nhiéu
lan. Vé dic diém, hinh dang thi Diode xung khong cé gi khac biét voi Diode thuong, tuy
nhién Diode xung thudng cd vong danh dau dut nét hoic danh dau bang hai vong

[ — ——] E—

mm

Hinh 2.12. Ky hiéu cua Diode xung

2.2.6. Diode tach song

La loai Diode nhé vo bang thuy tinh va con goi la diode tiép diém vi mat tiép xuc
gitta hai chat ban dan P - N tai mot diém dé tranh dién dung ky sinh, diode tach séng thuong
ding trong cac mach cao tan ding dé tach song tin hiéu.

2.2.7. Diode nin di¢n
La Diode tiép mat dung dé nin dién trong cac bo chinh luu ngudon AC 50Hz, Diode
nay thuong cé 3 loai 1a 1A, 2A va 5A.
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Hinh 2.13. Diode nan dién 52

2.3. Nguyén ly hoat dong

2.3.1. Phén cwc thudn cho Diode

Khi ta cdp dién ap duong (+) vao Andt (ving ban din P) va dién &p am (-) vao Katot
(viing ban dan N), khi d6 duéi tac dung tuong tac ciia dién &p, mién cach dién thu hep lai,
khi dién &p chénh léch git hai cuc dat 0,6V (vai Diode loai Si) hoac 0,2V (véi Diode loai
Ge) thi dién tich mién cach dién giam bang khéng => Diode bat dau dan dién. Néu tiép tuc
tang dién 4p ngudn thi dong qua Diode ting nhanh nhung chénh léch dién ap giita hai cuc
ctiia Diode khong ting (van giir & muac 0,6V)

Lr= 0V Ud = 0,3V
AN B
Ri 1
D I:T- (AT

Hinh 2.14. Diode (Si) phan cuc thugn

- Khi Dode ddn dién &p thudn dwoc gim & mirc 0,6V nhuw hinh 4.15

AU

ﬂIE".f r—_——-_—-

0 L

Hinh 2.15. Puong dac tuyén cia dién ap thugn qua Diode

* Két luan: Khi Diode (loai Si) dwgc phan cuc thuan, néu dién &p phan cyc thuan < 0,6V
thi chua c6 dong di qua Diode, Néu ap phan cyc thuan dat = 0,6V thi c6 dong di qua Diode
sau d6 dong dién qua Diode ting nhanh nhung sut 4p thuan van giir ¢ gia tri 0,6V
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2.3.2. Phén cuc nguwoc cho Diode

Khi phan cuc nguoc cho Diode tirc 1a cdp ngudn (+) vao Katét (ban dan N), ngudn
(-) vao Andt (ban dan P), dudi su twong tac ctia dién ap nguoc, mién cach dién cang rong
ra va ngan can dong dién di qua mdi tiép giap, Diode co thé chiu duoc dién ap nguoc rat
I6n khoang 1000V thi diode méi bi danh thung.

=
=l i

oe C"’) 100V rI =0 Ampe

Hinh 2.16. Diode chi bi chay khi ap phan cuc nguoc tang > = 1000V

3. Phuong phap do, kiém tra Diode
Do kiém tra Diode

Ank co ban guydn - Vinh

Hinh 2.17. Cdach do, kiém tra BJT
Dit dong hd ¢ thang x 1Q, dua hai que do vao hai dau Diode, néu:

Do chiéu thuin que den vao Andt, que do vao Katot => kim 18n, dao chiéu do kim
khong 1én 1a => Diode tét

Néu do ca hai chiéu kim 1én = 0Q => |a Diode bi chap (tiép giap P-N bi danh thung).
Néu do thuan chiéu ma kim khéng 1én => la Diode bj dut.

26



Néu do thuan va nghich kim déu 1én > 0Q => 1a D bi ro 1

O phép do trén thi Diode D; tt, Diode D2 bi chap va D3 bj dut

Néu dé thang 1KQ ma do nguoc vao Diode kim van [én mot chit 1a Diode bi ro.
4. Ciu tao, ky hiéu phan loai va dic tinh cia tu dién

4.1. Ciu Tao

B&n cwoc kim loai

Chat dién mai

Hinh 2.18. Cdu tqo tu gom Cdu tao tu hoa

CAu tao cua tu dién gom hai ban cuc dit song song, ¢ gitra c6 mot 16p cach dién goi
la dién moi.

Nguoi ta thuong dung gidy, gom, mica, gidy tam hod chat lam chat dién méi va tu dién
cling duoc phan loai theo tén goi ciia cac chét dién moi nay nhu Tu gidy, Tu gém, Tu hod.

4.2. Ky hiéu
Tu dién co6 ky hiéu la C

Lot zlezalca C—l—
T 7T T

Hinh 2.19. KV hiéu tu dién c6 phan cuc tinh Ky hi¢u ty di¢n khong phan
cuc tinh (tu thuong hay tu pi)

4.3. Dac tinh nap xa cua tu
Mot tinh chat quan trong cua tu dién 1a tinh chat phong nap caa tu, nhd tinh chat nay
ma tu ¢6 kha nang dan dién xoay chiéu.
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Anh ot ban quyén - Vinh
Hinh 2.20. Minh hog vé tinh chdt phong nap cua tu dién.

* Ty nap dién: Nhu hinh anh trén ta thay rang, khi céng tic K1 dong, dong dién tir ngudn
U di qua bong dén dé nap vao tu, dong nap nay lam bong dén loé sang, khi tu nap day thi
dong nap giam bang 0 vi vay bong deén tat.

* Ty phong dién: Khi tu dd nap day, néu cong tic K1 ma, cong tic K2 dong thi dong dién
tir cuc duong (+) cua tu phong qua bong dén vé cuc am (-) 1am bong dén loé sang, khi tu
phong hét dién thi bong den tat.

=> Néu dién dung tu cang I6n thi bong dén loé sang cang lau hay thoi gian phong nap
cang lau

4.4. Phan loai
-Tugidy -Tumica -Tunilon -Tudiu -Tugém - Tuhoahoc

* \/¢i tu hod: Gid trj dién dung cua tu hoa duoc ghi truc tiép trén than tu

=> Tu hod la tu c6 phan cuc (-) , (+) va ludn luén c6 hinh tru .

© 2002 HowStuftWorks

Hinh 2.21. Tu hod ghi dién dung la 185 pF / 320 V

- V§i tu gidy, tu gom: Ty gidy va tu gom cd tri s6 ghi bang ky hiéu
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S Saf SETLALESESERRRANAN) RS S ee:
Hinh 2.22. Ty gom ghi trj so bang ky hiéu.
5. Phwong phap doc, do va kiém tra tu dién

5.1. Cach doc
LAy hai chir s6 ddu nhan véi 100 sé thi 3)

Vi du tu gém bén phai hinh anh trén ghi 474K nghia 13

Gia tri = 47 x 10* = 470000 pF (LAy don vi 1a pico Fara)
=470 n Fara=0,47 pF

Chit K hoac J ¢ cudi 1a chi sai s6 5% hay 10% cua tu dién.

5.2. Cach do, kiém tra tu dién

Dung Vom ¢ thang do Q dua 2 que do vao hai chan ty dién va thuc hién doi que do.

Sau 2 lan do néu:

Kim I&n mot gia tri nao d6 rdi tré vé lai vi tri ban dau (coQ) thi chirng to tu con tot

Kim I&n mot gia tri nao d6 nhung trd vé khdng dén coQ thi tu bj ro ri

Kim 18n mét gia tri nao do6 rdi dang im tai vi tri d6 thi tu bi khd

Kim 1én dén gia tri 0Q thi tu bi chap 2 ban cuc véi nhau
6. Nguyén ly hoat dong ctia mach

6.1. So' 46 mach

Mach chinh luu ntra chu ky chi st dung mét diode dé chinh luu, diode chinh luu ¢6
thé mac ndi tiép véi cudn day thi cap bién &p hodc méic song song véi bién ap nhung thuc

té thuong sir dung mach mac ndi tiép nhu hinh 2.23.
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U, 4
Uz = Uam.Sinmt

a) b)
Hinh 2.23: Mach chinh luvu %2 T

6.2. Nhiém vu cia cac linh kién
TR: Bién ap dé bién ddi dién &p xoay chiéu u; thanh dién 4p xoay chiéu u.

Diode dung dé chinh luu bién dbi dién 4p xoay chiéu uz thanh dién 4p mot chiéu Uy
Rt : Dién tro tai cua mach:

6.3. Nguyén ly lam viéc
Khi cap dién &p xoay chiéu u; vao hai dau cudn so cap bién ap TR thi & thar cap xuat
hién mot dién ap cam wng xoay chiéu uz nhu hinh 2.2b.

Gia str ¥2 chu ky dau dién 4p vao uz duong (+A, -B), diode D duoc phan cyuc thuan
—> dan va cho dong dién qua tai cd chiéu di tir A—> Rt — B. % chu ky sau, dién &p vao u;
am, diode D bj phan cuc ngugc —khong dan dién. Va dién ap trén tai bang khong. Nhu
vay dong dién chi di qua tai theo mot chiéu nhat dinh va chi c6 ¢ cac nira chu ky duong cua
dién &p vao u..

7. Cac thong s6 ciia mach

bién &p trung binh trén tai la: U = Yan _ 0,318, = V2u, ~ 0,490,
T T
Dong dién trung binh trén tai la:
| U 2!
lo= -2 ==0-0318J,, /R, = V2V, ~ 0,451,
T

-0
R, t

Dién 4p nguoc 16n nhat dat vao diode khi khéa 12: PIV=Ungmax = Uam= 1.Uo.

Dong dién qua tai chi c6 & mot chiéu — dong dién tai nhip nhd mot lan.
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Ta noi tan s6 ¢ap mach cua dong dién nay 1a m =1, fo = fagusn.

Nhan xét: mach chinh luu 2 T don gian chi dung 1 diode. Nhung dong dién qua tai
chi c6 ¥ T—dd nhap nhd cao, hiéu suat thap, hé sé st dung may bién ap thap, dong dién
va dién ap trung binh trén tai nho. Mach nay it dugc sir dung.

8. Lip rap va khao sat mach chinh lru 1 ban ky dung diode

8.1. Lap lap mach
Buéc 1: Chon va kiém tra TB — linh Kién trén so d6 hinh 4.24

Vi

220V ‘

D N4007
>
1) T SR1.2KQ
Vin W

lc 1000F/50V l 7%

LED

Hinh 2.24 Mach chinh luu % T ¢6 tu loc

Budc 2: Lap rap linh kién lén Board

Buéc 3: Kiém tra lai mach

Budc 4: Cip dién cho mach

8.2. Po, kiém tra va khio sat cac thong sé
Céch 1: Dung VOM do céc thong s6 va ghi két qua vao bang sau:

Khi gan tu

Vi(AC) Vin(AC) Vou(DC) | In(DC)
Khi khéng gan tu

V1(AC) Vin(AC) Vou(DC) Io(DC)
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So sénh két qua do duoc va so sanh véi phan ly thuyét?
Nhan xét va giai thich

Céch 2: Dung may hién song do Vin, Vout Va V& lai dang song vao d6 thi sau:

Vi

Vo

CAU HOI ON TAP
Cau 1: Hay trinh bay cu tao cua Diode?
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Cau 2: Hay trinh bay nguyén ly hoat dong cua Diode?
Cau 3: Hay trinh bay trng dung cua Diode?

Céu 4: Hay trinh bay phuong phap do, kiém tra Diode?
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Bai 3: LAP RAP MACH CHINH LUU TOAN KY 1 PHA DUNG 4 DIODE (CHINH
LUU CAU)

Gigi thigu:

Trong bai hoc trude chiing ta da tim hiéu vé mach dién chinh luu 1 ban ky va da thay duoc
nhugc diém caa né. DBé khic phuc duoc nhuoc diém d6 ngudi ta da phat minh ra mach dién
thong dung va c6 nhiéu vu diém hon. D6 chinh 14 mach chinh lu cau.

Muc tiéu: Sau khi hoc xong bai hoc nay nguoi hoc ¢6 kha nang:

- Trinh bay duoc nguyén ly hoat d6ng caa mach chinh luu cau 1 pha

- Tinh toan dugc cac théng sé cua mach chinh luu cau

- Nhan biét duoc cac 16i thuong gap, nguyén nhan va bién phap phong ngtra

- Lap réap va khao sat dugc mach chinh lwu ciu 1 pha theo dung yéu cau ky thuat
- C6 y thirc vé an toan lao dong, tinh can than, chinh xac trong qué trinh 13p rap

Ngi dung:

1. So' @6 mach

1.1. So @6 mach dién

U, 4
w2
A »
] +
~ % ’ Ut u. 4 X )
us uz R Rt t D|1, Dsdan D,, D4 dan
K ] D l X Uo
B 0 n 21 t
a) b)

Hinh 3.1. Mach chinh luu mét pha hinh cau dung Diode

1.2. Nhiém vu cta cac linh kién
TR: bién ap dé bién d6i dién ap xoay chiéu u; thanh dién ap xoay chiéu Us.

D1, D2, D3, Da4: Diode dung dé chinh luu; Re: Dién tré tai caa mach:
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1.3. Nguyén ly lam viéc
Khi cap dién ap xoay chiéu us vao hai dau cudn so cap bién ap TR thi ¢ thir cap xuat
hién dién &4p cam ung xoay chiéu uz, nhu hinh 5.1b.

Gia sir ¥% chu ky dau dién 4p vao uz duong (+A, -B), diode D2, D4 bi phan cuc nguoc
nén khong dan con D1, D3 duoc phan cuc thuan — dan va cho dong dién qua tai co chiéu
di tir +A— Rt — -B. % chu ky sau, dién ap vao ddi chiéu uz am (-A, +B), diode D1, Ds bi
phan cuc nguoc nén khong dan con D2, D4 dugc phan cuc thuan — dan va cho dong dién
qua tai c6 chiéu di tir +B— Ry — -A.

Nhur vay trong mot chu ky ciia dién ap vao D1, D3 va D, D4 thay nhau dan cho dong
dién di qua tai theo mot chiéu nhat dinh.

2. C4c thong s6 ciia mach
bién ap trung binh trén tai la:

Up= 2om _ 6360, - 22U, 0,9U,
T VA

Dong dién trung binh trén tai la:

lo = —=$=O,636U2m/Rt = 2J2u,
T R 7R,

~ 0,91,

Dién ap nguoc lon nhat dat vao diode khi khda 1a:PIV = Ungmax = Uam= % Uo.
Dong dién qua tai chi c6 & mot chiéu — dong dién tai nhap nho hai lan. Ta n6i tan
s6 dap mach cta dong dién nay 1a m =2, fo = 2fnguén.

Nhan xét: dién &p trén tai c6 & hai ntra chu ky, hiéu suat cia mach cao hon, do nhap
nhd nho, hé sé sir dung may bién ap cao, dong dién va dién &p trung binh trén tai lon, dién
ap nguoc trén mdi diode nhé hon. Viéc ché tao may bién ap don gian hon nhung ton nhiéu
diode hon. Mach nay hay dugc sir dung.

3. Lap rap va khao sat mach chinh hru ciu

3.1. Lip rap mach
Budc 1: Chon va kiém tra TB — Linh kién nhu trén so d6 hinh 5.2

Budc 2: Lap rap linh kién 1én Board

Buéc 3: Kiém tra lai mach
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Budc 4: Cap dién cho mach

Vi @
|

Mach chinh luu toan ky cé tu loc

2

1000pF/50V

taka |

Vout

|

AVl

LED

+

Hinh 3.2. Mach chinh luu toan ky 6 tu loc

3.2. Khio sat cac thong so

M3c cac tu dién véi cac gia tri khac nhau va 1ap lai cac bude do trén (khi mac tu phai

chu y dén cuc tinh).

Khi gan tu loc vao mach

Vi (VAC)

6

12

18

24

Vo (VDC)

K=Ui/Uo

Vo (C=100pF)

Vo (C=220uF)

Vo (C=470uF)

Vo (C=1000uF)

Vo (C=2200uF)

Ip

Khi khéng gin tu loc vao mach

Vi (VAC)

6

12

18

24

Vo (VDC)
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K=Ui/Uo

Ip

Nhan xét két qua do dwoc va giai thich:

Str dung dao dong ky (Osillicope), do va vé dang song ngd vao va ngd ra khi khéng
tu va khi mic cac tu khac nhau:

Dang song ngd vao

Vi

Dang soéng ngd ra khi khéng c6 tu dién

Vo

Dang song ngd vao
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Vi

Dang song ngd ra khi co tu dién

Vo

CAU HOI ON TAP
Cau 1: Hay trinh bay nguyén Iy hoat dong ciia mach chinh luu cau dung 4 Diode?

Cau 2: Hay trinh bay &ng dung ctia mach chinh luu cu trong thuc té?
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Bai 04: LAP RAP, KHAO SAT MACH ON AP LAY RA 2 MUC PIEN AP POI
XUNG SU DUNG IC 7805, 7905
Gigi thigu:

Trong bai hoc truéc ching ta da tim hiéu vé mach dién chinh luu va da thdy duoc
nhuoc diém cta né 1a chi cho ra mét ngudn don. Bé khic phuc duoc nhuge diém d6 nguoi
ta dd phat minh ra mach dién ma dung dugc ca ngudn dwong va ngudn am.

Muc tiéu: Sau khi hoc xong bai hoc nay nguoi hoc ¢6 kha nang:

- Trinh bay duoc nguyén ly hoat dong cua mach chinh lwu cau ldy ra 2 mic dién ap ddi
Xtrng

- Tinh toan duoc cac thdng sb cua mach chinh luu nhan ddi dién ap
- Nhan biét duogc cac 16i thudng gap, nguyén nhan va bién phap phong ngira

- Lap rap va khao sat dugc mach chinh Iuu cau 13y ra 2 mirc dién ap ddi xang theo dung yéu
cau ky thuat

- CO y thirc vé an toan lao dong, tinh can than, chinh xac trong qua trinh lap rap
Ngi dung:
1. Gidi thiéu IC ho 78XX va 79XX

1.1. Ho IC 78xx
78xx 12 loai dong IC dung dé on dinh dién ap duong dau ra, véi diéu kién dau vao
ludn luén > dau ra 3V.

Tay loai IC 78xx ma né 6n ap dau ra la bao nhiéu.
Vi du: 7806 - 7809...

- Ho IC 78xx gém c6 3 chan:

Chan 1 (Vin): Chan nguén dau vao

Chan 2 (GND): Chan ndi dat

Chan 3 (Vout): Chan ngudn dau ra.
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[h_") LM7805 PINOUT DIAGRAM

» $ » ’
”
‘-

LM7505 1 —LM7805 — 3
input | output
2 '
ground

Hinh 4.1. Hinh dang 1C he 78xx thuc té So do bén trong cua IC 78xx
Cach mic 78xx diéu chinh dién &p (3V-30V)

Nguyén ly 6n ap: Thong qua dién tré Rz va D1 gim cd dinh dién &p chan Rt cua
Transistor Q1, gia sir khi dién ap chan E dén Q1 giam => khi d6 dién ap Uge tang => dong
qua dén Q1 tang => lam dién &p chén E cua dén tang, va nguoc lai ...

Chu y: Pién 4p dat trude IC 78xx phai Ién hon dién ap can on ap tir 3V trg 1én
* Nhiing dang seri cua 78XX

LA7805 IC 6n &p 5V

LA7806 IC 6n 4p 6V

LA7808 IC 6n 4p 8V

LA7809 IC 6n 4p 9V

LA7812 IC 6n &p 12V

LA7815 IC 6n ap 15V

LA7818 IC 6n 4p 18V

LA7824 IC 6n &p 24V

Dbay la dong cho dién ap ra twong tng vaéi dong la 1A. Ngoai ra con cac seri khac
chiu duoc dong

78xx +5V --> +24V. Dong 1A

78Lxx Chuyén dbi dién ap dwong tir +5V --> +24V. Dong 0.1A
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78Mxx Chuyén d6i dién ap duong tir +5V --> +24V. Dong 0.5A
78Sxx Chuyén d6i dién ap duong tir +5V --> +24V. Dong 0.2A

1.2. Ho IC 79xXx

79xx 12 loai dong IC dung dé 6n dinh dién 4p 4m dau ra, véi diéu kién dau vao ludn
lubn nho hon dau ra 3V tré 1én. Vi du néu dung IC 7912 dé on dinh dién ap dau ra -12V thi
phai cap dién ap dau vao cho IC >=-15V. Néu cap nho hon c6 thé din dén hong IC

Tay loai IC 79xx ma né n ap dau ra la bao nhiéu.
Vi du: 7906 - 7909...
- V& nguyén |i hoat dong va seri cia IC 79xx tuong d6i gidng voi IC 78xx
- Ho IC 79xx gom c6 3 chan: (So d6 chan khac vai 78xx)
Chén 1 (GND): Chan ndi dat
Chan 2 (Vin): Chan ngudn dau vao

Chan 3 (Vout): Chan ngudn dau ra.

INdNI

—
.
-

4

! =

—_—

aBexyoed 02201
.
”
- S
:

Horimed

Hinh 4.2. Hinh dang 1C ho 79xx thuc té
Str dung két hop IC ho 78xx va ho 79xx dé tao ngudn ddi xtng

Chu y: Pé dam bao mach ngudn chay trong thoi gian lau, yéu cau bién ap loai tét va cé lap
tan nhiét cho 1C 6n &p.

41


http://forum.pcbviet.com/attachments/new-bitmap-image-jpg.6/

2. So' @6 mach

2.1. So 0 nguyén ly

1 2 3 + Ve
o D1 J 2 o
220Vac Da N ~ Vo
C1 C3
5 . . .Ov
: I
D2 - 0 e Voz
C N \L D ~
| 2 1 3 | Ca :

- Ve

Hinh 4.3. Ldp rap cac mach 6n &p dung 1C7805, IC7905 c6 ngudon doi xing

2.2. Nguyén ly hoat dong

Khi cap dién ap xoay chiéu 220V ac vao mach, may bién ap c6 nhiém vy chuyén dién
&p thanh xoay chiéu Va va Vs nguoc pha va bang nhau. Mach chinh luu c6 nhiém vy bién
dién &4p Va, Vs thanh dién 4p mot chiéu véi ngudn ddi ximg dé cap cho 2 ngd vao cua
IC7805 va IC7905. Hai IC nay c6 nhiém vu bién dién &p DC tai ng6 vao mach 6n ap (ngd
ra mach chinh luu) thanh 5V ¢ ngd ra theo yéu cau.

3. Lip rap va khao sat mach

3.1. Lip rap mach
Buéc 1: Chon va kiém tra linh kién theo hinh 15.3

Budc 2: Lap rap linh kién 1én Board
Budéc 3: Kiém tra lai mach
Budc 4: Cap ngudn cho mach

3.2. Khéo sat mach
Khao sat va mic mach 6n &p dung IC ho 7805 va 7905 tir tin hiéu duoc ldy tir mach
chinh luu cau 1 pha c6 tu loc nhu hinh 15.3.

Tang dan gia tri dién &p ngd vao Vpc nhu bang 5., st dung VOM do gia tri ngd ra
Vo va ghi két qua vao bang sau.

Vi (V) 8 [10 [12 [14 [16
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Khéng tai
Vo

Cé tai

Khong tai
Vo2

Cé tai

Nhan xét két qua do duoc:

CAU HO ON TAP
Cau 1: Hay trinh bay cau tric caa IC 6n ap ho 78XX va IC ho 79XX?

Cau : Hay trinh bay nguyén Iy hoat dong cua mach 6n ap dung 1C7805 va 1C7905?
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Bai 05: LAP RAP, KHAO SAT MACH PHAN CUC BANG DONG BAZO DUNG
TRANSISTOR BJT

Gigi thigu:

Thuece té c¢6 nhitng linh kién ma khi chling ta cap dién vao thi chiing chura hoat dong.
Vay bai hoc nay ching ta s& tim hiéu vé loai linh kién do.

Muc tiéu: Sau khi hoc xong bai hoc nay nguoi hoc c6 kha nang:

- Trinh bay duoc ciu tao, ky hiéu, phan loai va nguyén Iy hoat dong cta BJT

- Trinh bay duoc phuong phat do, kiém tra BJT

- Trinh bay duoc dic diém ciia mach phan cuc bang dong Bazo dung transistor BIT
- Nhan biét dugc cac 161 thudng gap, nguyén nhan va bién phap phong ngira

- Lap rép, khao sét dugc mach phan cyc bang dong Bazo dung transistor BJT theo diing
yéu cau k¥ thuat

- CH y thuc vé an toan lao dong, tinh can than, chinh x&c trong qua trinh lap rap
Ngi dung:

1. Cau tao, phén loai, ky hiéu ciia BJT

M P N P M P
E c E [
P P N
E |9 1l ¢ E C
B B
Transistor nguroc Transistor thudn

Hinh 5.1. Cdu tqo cua BJT

Transistor gom ba 16p ban dan ghép véi nhau hinh thanh hai méi tiép giap
P-N, néu ghép theo thtr tw PNP ta dugc Transistor thuan, néu ghép theo thtr ty NPN
ta duoc Transistor ngugc. Vé phuong dién cau tao Transistor tuong duong véi hai
Diode d4u ngugc chiéu nhau.
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Ba I6p ban din duoc ndi ra thanh ba cuc, 16p gitra goi la cuc gbc ky hiéu 12 B (Base),
I6p ban dan B rat mong va c6 nong do tap chat thap. Hai I6p ban dan bén ngoai duoc ndi
ra thanh cuc phéat (Emitter) viét tit 1a E, va cuc thu hay cuc gop (Collector) viét tit 1a C,
viing ban dan E va C c6 cing loai ban dan (loai N hay P) nhung c6 kich thudc va nong do
tap chat khac nhau nén khdng hoén vi cho nhau duoc.

Ky hiéu
c c
E E
Transistor nguge NPMN Transistor thuan PNP
Hinh dang
25
=
| 1]
ECB B ¢ E
Transistor cong xuat nho Transistor cong xuat 16n

Hinh 5.2. Ky hiéu va hinh dang cua BJT

Hién nay trén thi trudng ¢ nhiéu loai Transistor ctia nhiéu nuéc san Xuat nhung
thong dung nhat 1a cac transistor caa Nhat ban, My va Trung quéc. Transistor Nhat ban:
thuong ky hiéu 12 A..., B..., C..., D... Vi du A564, B733, C828, D1555 trong do cic
Transistor ky hiéu la A va B la Transistor thuan PNP con ky hiéu la C va D la Transistor
nguoc NPN. cac Transistor A va C thuong c6 cdng xuat nho va tan sb 1am viéc cao con
cac Transistor B va D thudng c6 cdng xuat Ion va tan sé 1am viéc thap hon.

Transistor do My san xuat. thuong ky hiéu 12 2N... vi du 2N3055, 2N4073 wv...

Transistor do Trung qudc san xuat: Bat dau bang sé 3, tiép theo 1a hai chii cai. Chit
céi thizc nhat cho biét loai bong: Chir A va B 1a bong thuan, chit C va D 1a bong nguoc, chit
th hai cho biét dic diém: X va P 1a bong am tan, A va G 1a bong cao tan. Céc chir sb ¢ sau
chi th ty san pham. Thi du: 3CP25, 3AP20 wv...
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- Mot sb Transistor dic biét.

* Transistor s6 (Digital Transistor): Transistor s6 ¢6 cau tao nhu Transistor thuong nhung
chan B duoc déu thém mot dién tré vai chuc KQ nhu hinh 8.3.

c c
B B >
E E
Transistor so loai NPN Transistor s6 loai PNP

Hinh 5.3. Ky hiéu cua Transistor so

Transistor s6 thudng duoc sir dung trong cac mach cdng tic, mach logic, mach diéu
khién, khi hoat dong ngudi ta cd thé dua tryc tiép ap lénh 5V vao chan B dé diéu khién dén
ngat mo.

—f

et

Hinh 5.4. Minh hoq 1hg dung cua Transistor Digital

* Ky hiéu: Transistor Digital thwong cé cac ky hiéu la DTA... (dén thuan), DTC... (dén
nguoc), KRC... (dén nguoc) KRA... (dén thuan), RN12... (dén nguoc), RN22...(dén thuan),
UN....,, KSR.... Thi du: DTA132, DTC 124 wv...

* Transistor cong xuat dong (céng xuat ngang)

Transistor cong xuét 16n thuong dugc goi 1 s6. SO dong, SO ngudn vv... cac sO nay
dugc thiét ké dé diéu khién bo cao ap hoac bién 4p ngudn xung hoat dong, ching thuong cé
dién ap hoat dong cao va cho dong chiu dung lén. Cac so cobng xuat dong (Ti vi
mau) thuong c6 ddu thém cac diode dém & trong song song véi cuc CE.
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= EBEE E
Hinh 5.5. S6 ¢6ng xudt dong trong Ti vi mau
2. Nguyén hoat dong cia BJT

2.1. Xét hoat dgng cua Transistor NPN

Uce
| o3¢
I'e ™ P [ 2]
- - C|eceo|l 2 C
E — - — _ O O - - o
= (o WaNa <
- - - -lFfoogl - - - -
- = = — BN - - - -
=) - - - -loocao| - - - -
B
(=1
-l 1+ Anh co ban quyen - Winh

Hinh 5.6. M6 ta hoat dong cua BJT NPN

Mach khao sat vé nguyén tic hoat dong cua transistor NPN. Ta cap mot ngudn mot
chiéu Uce vao hai cuc C va E trong d6 (+) ngudn vao cuc C va (-) ngudn vao cuc E. Cap
ngudn mot chiéu Uge di qua cong tac va tré han dong vao hai cuc B va E, trong d6 cuc (+)
vao chan B, cuc (-) vao chan E. Khi cong tic mé, ta thay rang, mac du hai cuc C va E da
dugc cap dién nhung van khong co dong dién chay qua méi CE (ltc nay dong Ic = 0). Khi
cong tac dong, mbi P-N duoc phan cuc thuan do d6 c6 mot dong dién chay tir (+) nguon
Uge qua cdng tac => qua R han dong => qua mdi BE vé cuc (-) tao thanh dong Is. Ngay
khi dong I xuat hién => 1ap tirc ciing c6 dong Ic chay qua méi CE 1am bong dén phat sang,
va dong Ic manh gip nhiéu lan dong Is. Nhu vay ré rang dong Ic hoan toan phu thudc vao
dong Ig va phu thugc theo mét cong thac:  Ic = .18

Trong d6:  Ic la dong chay qua méi CE
Ig 12 dong chay qua mbi BE

B 1a hé sé khuéch dai cua Transistor
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Giai thich: Khi c6 dién 4p Uce nhung céc dién tir va 15 tréng khong thé vuot qua moi
tiép gidp P-N dé tao thanh dong dién, khi xuat hién dong lge do 16p ban din P tai cuc B rét
mong va nong do pha tap thap, vi vay sé dién tir ty do tir I6p ban dan N (cuc E) vuot qua
tiép giép sang 1op béan dan P (cuc B) 16n hon sb lwgng 15 tréng rat nhiéu, mot phan nho
trong sd cac dién tir d6 thé vao 16 tréng tao thanh dong Is con phan 16n sé dién tir bi hit vé
phia cuc C dudi tac dung cua dién ap Uce => tao thanh dong Ice chay qua Transistor.

le=lg+Ic

2.2. Xét hoat dfong cua Transistor PNP

Su hoat dong cua Transistor PNP hoan toan twong tu Transistor NPN nhung cuc tinh
cua cac nguodn dién Uce va Uge nguoc lai. Dong lc di tir E sang C con dong Is di tir E sang
B. Liic d4u ta ciing ndi hai chan E va C caa BJT vai nguon Ecc nhung nguoc véi loai NPN,
& loai PNP ta ndi chan E véi cuc duong va chan C véi cyc am caa ngudn, con chan B van
dé hé mach. Dudi tac dung cua luc tinh dién, cac hat tai dién t6i da cua ving ban dan P cua
chan E 1a 15 tréng sé& di chuyén tir ving E sang ving C nhung do Diode BE khéng duoc
phan cuc nén 16 trong tir viing ban dan P cua cuc E khong thé qua viing ban dan N caa cuc
B dugc. Vi vay khong c6 hién tuong tai hop gitia 16 trong va electron, tic 1a khong c6 dong
dién di qua BJT. Bay gio ta ndi them nguon DC Egs €6 cuc duong ndi vai cuc E con cuc
am ndi véi cuc B thoa man diéu kién: Ve > Ve va Ve> Ve

Khi d6, Diode BE phén cuc thuan nén dan dién, 16 trong tir ving ban dan P cua cuc
E di chuyén qua ving ban dan N cua cuc B dé tai hop véi cac electron. Vung ban dan N
cta cuc B ¢6 them 16 tréng nén cé dién tich duong, do cuc B ndi vao cuc am caa ngudn
Egs Nén nguodn Ess s& hut mot s6 16 tréng trong viing ban dan N caa cuc B tao thanh dong
ls. Cuc C ndi vao dién ap am hon nén hat hau hét céc 16 trong trong viing ban dan N cuaa
cuc B sang viing ban dan P cua cyc C tao thanh dong lc. Cuc E ndi véi duong ngudn, nén
khi viing ban dan P cua cuc e bi mat 16 trong s& hat 15 tréng tir dwong ngudn 18n thé chd tao
thanh dong le. Vé chiéu dong dién ta thay dong Is, va Ic c6 chiéu tir trong BIT di ra, con
dong Ie ¢6 chiéu tir ngoai di vao. Sb luong 15 trong duoc hit tir cuc E chay sang cuc B va
cuc C nén dong I, Ic déu tir cuc E di ra.

le=lg+Ic

3. Phwong phap do, kiém tra BJT
Cach xac dinh chan E, B, C cua Transistor.

Véi cac loai Transistor cong xuat nhé: Thi thir tw chan C va B tuy theo bong cua
nudc NA0 san xuat, nhung chan E luén & bén trai néu ta dé Transistor nhu hinh dudi. Néu
la Transistor do Nhat san xuat; thi du Transistor C828, A564 thi chan C & gitra, chan B ¢
bén phai. Néu 1a Transistor Trung quéc san xuat thi chan B ¢ giita, chan C & bén phai. Tuy
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nhién mot sé Transistor dwoc san xuat nhai thi khong theo thir tu nay => dé biét chinh xéac
ta dung phuong phap do bang dong hd van nang.

Emittar -—= — Base

Collector

Hinh 5.7. Hinh dang BJT c6ng sudt nho

Véi loai Transistor cong xuat Ién: Thi hau hét déu c6 chung tha tu chan 1a: Bén trai 1a
cuc B, ¢ gitra la cuc C va bén phai la cuc E.

=8 i B

Hinh 5.8. Hinh dang BJT cong sudt Ién
Transistor cdng xuat 16n thuong ¢ thir tu chan nhu trén.
* Po xac dinh chan Bva C

Véi Transistor cong xuét nho thi thong thuong chan E & bén trai nhu vy ta chi xéac
dinh chan B va suy ra chan C Ia chan con lai. Bé dong hd thang x1Q , dat ¢6 dinh mot que
do vao tirng chan, que kia chuyén sang hai chan con lai, néu kim 1én = nhau thi chan c6
que dat ¢ dinh 1a chan B, néu que dong hd ¢ dinh 13 que den thi 1 Transistor nguoc, 1a
que do thi la Transistor thuan..

* Phwong phap kiém tra Transistor

Noi dung: Trinh bay phuong phap do kiém tra Transistor dé x4c dinh hu hong, Cac
hinh anh minh hoa qua trinh do kiém tra Transistor. Transistor khi hoat dong cé thé hu hong
do nhiéu nguyén nhan, nhu hong do nhiét d6, d6 4m, do dién &p ngudn ting cao hoic do
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chat luong cua ban thin Transistor, dé kiém tra Transistor ban hdy nhé ciu tao cua ching
trén hinh 5.8.

Kiém tra Transistor ngugc NPN tuong tu kiém tra hai Diode dau chung cuc Andt,
diém chung I cuc B, néu do tir B sang C va B sang E (que den vao B) thi twong dwong nhu
do hai diode thuan chiéu => kim Ién, tat ca cac truong hop do khac kim khong 1én.

Kiém tra Transistor thuan PNP tuong tu Kiém tra hai Diode ddu chung cuc Katot, diém
chung la cyc B cua Transistor, néu do tir B sang C va B sang E (que d6 vao B) thi trong dwong
nhu do hai diode thuan chiéu => kim Ién, tat ca cac trudong hop do khac kim khong lén.

Tréi véi cac diéu trén 1a Transistor bi hong.

Transistor c6 thé bi héng & cac truweong hop:

R 5 .
Anh od ban guiyen = Winh

Buwdre 1

Hinh 5.9. Phép do cho biét Transistor con tét

- Po thuan chiéu tir B sang E hoac tir B sang C => kim khong 1én 1a transistor dut BE hoac
dut BC

- Po tir B sang E hoic tir B sang C kim Ién ca hai chiéu la chap hay do BE hoic BC.
- Po gitra C va E kim Ién Ia bi chap CE.

- C4c hinh anh minh hoa khi do kiém tra Transistor.

Minh hoa phép do trén: Trudc hét nhin vao ky hiéu ta biét dugc Transistor trén 1a
bong nguoc, va cac chan cua Transistor 1an luot 14 ECB (dya vao tén Transistor). < xem lai
phan xac dinh chan Transistor >

Budc 1: Chuan bi do dé dong ho & thang x1Q
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Budc 2 va budc 3: Po thuan chiéu BE va BC => kim 1én.
Budc 4 va buéc 5: Do nguoc chiéu BE va BC => kim khong Ién.

Budc 6: Po giira C va E kim khong 1én => Bdng tét.

<'_\

b 4 h

Anh cd ban guyén - Vinh

Budrc 1

Hinh 5.10. Phép do cho biét Transistor bi chdp BE
Buéc 1; Chuan bi
Budce 2: Do thuan gitta B va E kim 1én =0 Q
Budc 3: Do nguoc gitra B va E kim 1én =0 Q

=> Bong chap BE

Anh cd ban gquyén - Vinh

‘//\__'__\

* ®

Budc 1
Hinh 5.11. Phép do cho biét bong bj dirt BE
Budéc 1; Chuan bi.
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Budc 2 va 3: Po ca hai chiéu giira B va E kim khong 1én.

=> Bong dut BE

Ann ed ban guydn - Vinh

<'_\
E B x102
e 4 b o

Bude 1

Hinh 5.12. Phép do cho thdy bong bi chdp CE
Buéc 1: Chuan bi.
Budc 2 va 4: Po ca hai chiéu giita C va E kim 1én =0 Q
=> Bong chap CE
Truong hop do gitra C va E kim [én mot chat 14 bi ro CE

4. Nguyén ly hoat dong ciia mach phén cuc bing dong Bazo dung transistor BJT
Ta dung mot nguén Ucc 1a nhi€ém vy phan cyc cho ca collector va bazo nhu hinh

U _UBE -

5.13, khi d6 dong Ig duoc x4c dinh nhu sau: Ig = —<¢ const. Is 12 mot hang s6 khén
g g

B

doi, vi vay ta ndéi mach dugc phan cuc bang dong Is ¢6 dinh

Ic(mA)
Iemax=Ucc/Rc

.l

Q Iso
lca /- \
Ui - /
0 UCEQ N (Ucemax=Ucc) > Uce
Hinh 5.13 Hinhs.14
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Nhin vao hinh v& ta c6 thé suy ra nhitng biéu thirc tinh toan thiét ké cho mach phan
cuc bang dong Is ¢ dinh 1a: Ucc = Is.Rs + Uge. Hay Ucc =~ 1g.Rs. Vi Uge nho

Phuong trinh dudng tai tinh 1a: Ucc = lc.Rc + Uce = Uce = Ucc - lc.Rc ¢6 hé s goc
1a am. Cac diém gidi han cua duong tai mot chiéu la:

+ O trang thai ho mach ctia BJT dong Ic = 0 = Ucgmm) = Ucc

CcC

Re

+0 trang thai ngén mach cua BJT dién &p Uce = 0 = lc(gm) =

Va ta v& dugc dudng tai mot chidu nhu hinh 8.14. Bé dam bao ché d6 khuéch dai t6t
nhét, nguoi ta thuong chon céac gia tri diém lam viéc mét chiéu c6 toa do & khoang gilra
duong tai mot chiéu. Q(Uceg = 0,5 Ucem, Icg = 0,5 lopgm)).

5. Lép rap, khao sait mach phén cuc biang dong Bazo dung transistor BJT

5.1. Lap rap mach trén hinh 5.13
Budc 1: Chon va kiém tra linh kién

Ucc tir 6Voc dén 12Vpc
Re tir 100K dén 820K
Rc tir 2K2 dén 3K3
Transisotor: C828
Ui: tin hiéu vao
Uo: tin hiéu ra
Budc 2: Lip rap linh kién Ién Board
Buéc 3: Kiém tra lai mach
Budc 4: Cap ngudn cho mach

5.2. Khio sat cic thong so ciia mach
Cép ngudn DC vao mach tién hanh do kiém tra, diéu chinh va khao sat theo bang sau:

Vee 6V 8V 10V 12V

VBE

Vce
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CAU HO ON TAP
Cau 1: Hay trinh bay cau tao cua BJT?
Cau 2: Hay trinh bay nguyén ly hoat dong cua BJT?

Cau 3: Hay trinh bay céch kiém tra x4c dinh cuc tinh cua BJT?
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Bai 06: LAP RAP, KHAO SAT MACH PHAN CUC BANG CAU PHAN AP
DUNG TRANSISTOR BJT

Gigi thigu:

Viéc phan cuc cho Transitor I rat quan trong vi nd quyét dinh dén ché do hoat dong
cua chang. Bai hoc nay trinh bay mét kiém phan cuc hay duoc sir dung d6 1a phan cuc bang
cau phan &p.

Muc tiéu: Sau khi hoc xong bai hoc nay nguoi hoc ¢6 kha nang:
- Trinh bay duoc dic diém ctia mach phan cuc bang cau phan ap ding transistor BJT
- Nhan biét duoc cac 131 thuong gap, nguyén nhan va bién phap phong ngira

- Lap rap, khao sat duoc mach phan cuc bang cau phan &p dung transistor BJT theo diing
yéu cau k¥ thuat

- CO y thirc vé an toan lao dong, tinh can than, chinh xac trong qua trinh lap rap
Ngi dung:

1. Se dd mach
So do mach trén hinh 6.1a

l(mA)
'Y
Uge M
lema=
{ + R.f.'
Uo Q
|Bo
lca }L-
g AN
0 UCEQ N {Uegmas=Uee) Uce
a b

Hinh 6.1. Mgach phan cic bang cau phan ap
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2. Pic diém ciia mach ‘ 7 .

Xét mach phan cyc nhu hinh 9.1a gém hai di¢n tré Ry, R2 dé€ tao dién 4p mdt chiéu
phan cyc cho chan B cua Tansistor, gia thiét dong dién trén cac dién trd nay chon du 1én
hon dong bazo (Iry, Ir2 >> Ig)

, R R
tacod: Ry =R //R,—2
R +R,
Uss = R, U.. = const
T R+R,
U, A ‘
Ue=Us-Uge, Ie= R Ic = le. Dién ap trén cuc C l1a: Uc = Ucc - Ic.Rec.

E

Phuong trinh duong tai tinh 1a: Uce = Ucc - lc.(Rc + REg).

Céc diém mut ctua duong tai mot chiéu 1a: Icmgm) = ————— , Ucegm) = Ucc.
R. + Re

Tu duong tai tinh hinh 9.1b ta cling xac dinh dugc diém lam viéc ctia mach 1a: Q0,5
Ucehm), 0,5 Icingm)).

3. Lip rap mach phén cwe bing ciu phan ap dung transistor BJT

3.1. Lip rap mach theo so' @ mach hinh 9.1a
Budc 1: Chon va kiém tra linh kién

Vi R1 tir 100K dén 470K R, tir 10K dén 22K: R tir 2K2 dén 3K3: Re tir 100Q dén
220Q; Ucc tir 10Vpc dén 15Vpe

Budc 2: Lap rap linh kién 1én Board
Buéc 3: Kiém tra lai mach
Budc 4: Cap ngudn cho mach

3.2. Khio sat cic thong so ciia mach
Tir cdng the trén hay chon gid tri dién tro phtl hop dé mach hoat dong véi Vee trong
khoang tir 0,55V dén 0,6V va ghi két qua vao bang sau:

Vee(V) 10 11 12 13 14 15
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Vee(V) 0,55-0,6 |0,55-06 |0,55-06 |055-06 |0,55-0,6 |0,55-0,6

ls(LA)

Ic(mA)

le(mA)

CAU HO ON TAP
Cau 1: Hay trinh bay dic diém caa mach phan cuc bang cau phan &p sir dung BJT?
Cau 2: Hay trinh bay nguyén ly hoat dong ciia mach phan cuc bang cau phan ap st dung BJT?

Cau 3: Hay trinh bay @ng dung cua mach phan cuc bang cau phan ap sir dung BJT?
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Bai 07: LAP RAP, KHAO SAT MACH KP E CHUNG DUNG TRANSISTOR
BJT

Gigi thigu:

Transitor c6 rat nhiéu tng dung trong thuc té va c6 mot tng dung rat quan trong do
la khuéch dai tin hiéu. Bai hoc nay s& tim hiéu vé mach khuéch dai E chung.

Muc tiéu: Sau khi hoc xong bai hoc nay nguoi hoc c6 kha nang:

- Trinh bay duoc c4c théng sé ciia mach KB EC dung transistor BJT

- Trinh bay dugc nguyén ly hoat dong cia mach Kb EC dung transistor BJT

- Nhan biét duoc cac 131 thuong gap, nguyén nhan va bién phap phong ngira

- Lap rép, khao sat duoc mach mach KB EC dung transistor BJT theo dung yéu cau k§ thuat
- CH y thuc vé an toan lao dong, tinh can than, chinh x&c trong qua trinh lap rap

Ngi dung:

1. Khai niém mach khuéch dai
Khuéch dai 1a khi ta dua mot tin hi€u vao mach nho s€ lay ra dugc mot tin hi¢u 16n hon

C6 ba loai mach khuéch dai chinh la:

Khuéch dai vé dién ap: La mach khi ta dua mgt tin hiéu c6 bién do nhoé vao, dau ra
ta s€ thu dugc mot tin hiéu c6 bién do 16n hon nhiéu lan.

Mach khuéch dai vé dong dién:

La mach khi ta dua mot tin hi¢u c6 cuong do yéu vao, dau ra ta s& thu dugc mot tin
hiéu cho cuong dd dong dién manh hon nhi€u lan.

Mach khuéch dai cong xudt: La mach khi ta dua mot tin hiéu co cong xuét yéu vao,
dau ra ta thu dugc tin hiéu c6 cong xuat manh hon nhiéu 1an, thuc ra mach khuéch dai cong
xuit 1a két hop ca hai mach khuéch dai dién ap va khuéch dai dong dién 1am mét.
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2. So' @6 mach

2.1. So' d0 mach (hinh 7.1)

Hinh 7.1. Mach khuéch dai EC

2.2. Pic diém ciia mach
Hai mach trén day lan luot 1a: Hinh bén tréi ciing 1a mé ta gian d6 cua kiéu E chung
va hinh bén phai 12 mach thuc té thong dung cua kiéu mach E chung.

Véi mach nay ngudi ta duoc loi ca vé Hé sé6 Khuéch dai dong dién va ca vé
Dién ap theo cac hé thirc toan hoc thuc nghiém dudi day:

Hé s6 Khuéch dai dong dién B dugc tra ctru trong Bang thong sé K thuat cua transistor...
thuong hé sd nady rat 16n, nhat 13 vai cac loai 2SC458 hoic 2SC828 duoc ban rat sén trén
thi truong thuong c6 p =~ 200 lan.

Vi thé khi c6 mot dong dién Tin hiéu di vao cuc B 1a s thi dong dién di qua cuc E
va cuc C sé la:

le=(B+1)xlIgvalc=pls
Tir d6 suy ra Pién &p 1an luot trén cac dién tré Re va Rc s& 1&:
Ue=Rex (B + 1) xIzgva Urc = Rc X Bl
Véi:  Hé sb khuéch dai dong dién Ki=Ic/ls >1
Hé s6 khuéch dai dién &p Kv=Vc/Ve >1

Diéu d6 c6 nghia rang mach E chung c6 loi duoc rat 16n vé kha niang khuéch dai
dong dién va ca vé dién &p tirc ciing ¢ nghid 1a loi duoc ca vé kha ning khuéch dai ting
Cong suit.
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Déi v6i mach loai ndy, Tin hiéu ra nguoc Phase vai tin hiéu vao

2.3. Nguyén ly hoat dong ciia mach

Xét ¥ chu ky ciia tin hiéu vao (dean OA), dién &p tin hiéu vao Vintang Ién, 4p Vee
ting 1én, Q dan manh, dong lc ting 1&n, Cout = Ve giam xudng (do Ve = Vee — IcRc) thé
hién trén hinh 10.2. Trén d6 thi dién ap ra ta c6 doan O'A:

>

O Y% chu ky tiép theo (doan AB) trén d6 thi ngd vao, tir gia tri cuc dai, Vin giam
xudng, Bg ctia Transistor giam xudng, do d6, Ve giam, Q dan yéu, dong Ic giam xudng,
Vout ting 1én. Ta c6 doan A'B' trén do thi ngd ra.

O Y chu ky tht 3 (doan BC) thudc vé ban ky 4m ciia tin hiéu vao. Vin giam tir 0 vé
cuc dai am, Vg giam xuéng, Q dan yéu, dong Ic giam, Vout tang. Ta c6 doan B'C: trén dd
thi ngo ra

O Y chu ky cudi cung (doan CD) trén dang séng ngd vao Vin ting tir cuc dai 4m vé
0, Vs tang 1én, Q dan manh 1én, Ic ting nén Vc giam xudng. twong tmg voi doan C'D: trén
dang song ngo ra.

Nhu vay khi ¢ ngd vao c6 ban ky am thi ngd ra c6 ban ky duong va nguoc lai, nghia
la dién 4p tin hi¢u ngd ra dugc ddo pha so vdi dién ap tin hi¢u ngd vao.

3. Lip rap, khao sat mach KP EC dung transistor BJT

3.1. Lap rap mach theo so' d0 mach hinh 10.1b
Budc 1; Chon va kiém tra linh kién

Vi R1 tir 100K dén 470K R, tir 10K dén 22K: R tir 2K2 dén 3K3: Re tir 100Q dén
220Q;

Cin = Cout tir 1uF dén 4,7uF; Ce = 1uF
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Vin 12 nguon tin hi¢u 4m tin tir may phat dwa vao (TIN HIEU TU BIEN THOAI)

Vout 1a tin hi€u am tan duoc mach khuéch dai ra

Vcc 1a ngudn mot chiéu cung cap cho mach tir 10Vpce dén 15Voc

Budc 2: Lap rap linh kién 1én Board

Buéc 3: Kiém tra lai mach

Budc 4: Cap ngudn cho mach

3.2. Khio sat cac thong sé clia mach
Cip dién DC va phén cue cho mach

Dua vao kién thire d hoc dé chon gia tri dién tro thich hop trong khoang gié tri da

cho nham dat duoc gid tri Ve trong khoang tir 0,55V dén 0,65V. Ghi két qua vao bang sau

Vee(V)

10

11

12

13

14

15

Vee(V)

0,55- 0,65

0,55- 0,65

0,55- 0,65

0,55- 0,65

0,55- 0,65

0,55- 0,65

Vce(V)

Vc(V)

Ve(V)

VEe(V)

Is(1A)

Ic(mA)

le(mA)

Pua tin hién AC vao mach

Dung may hi¢n séng dé kiém tra tin hi¢u vao va tin hi¢u ra cia mach.

V& lai dang soéng vao —ra

So sanh tin hiéu vao va tin hi¢u ra

Nhan xét:
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CAU HO ON TAP
Cau 1: Hay trinh bay khéi niém vé mach khuéch dai?
Cau 2: Hay trinh bay nguyén dic diém caa mach khuéch dai EC?

Cau 3: Hay trinh bay (ng dung cua mach khuéch dai EC?
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Bai 08: LAP RAP, KHAO SAT MACH KP BC DUNG TRANSISTOR BJT
Gigi thigu:

Transitor c6 rat nhiéu tng dung trong thuc té va c6 mot tng dung rat quan trong do
1a khuéch dai tin hiéu. Bai hoc nay s& tim hiéu vé mach khuéch dai B chung.

Muc tiéu: Sau khi hoc xong bai hoc nay nguoi hoc ¢6 kha nang:

- Trinh bay duoc cac thdng sb cia mach KB BC dung transistor BJT

- Trinh bay dugc nguyén ly hoat dong cia mach Kb BC dung transistor BJT

- Nhan biét duoc cac 16i thuong gap, nguyén nhan va bién phép phong ngura

- Lap rép, khao sat dugc mach mach KB BC dung transistor BIT theo dung yéu cau Ky thuat
- CO y thirc vé an toan lao dong, tinh can than, chinh xac trong qua trinh lap rap

Ngi dung:

1. So' @6 mach (hinh 8.1)

T+VCCC
Rs1 I:I Rc Vour
ls :

G

oz JD:E cgl

Hinh 8.1. Mach khuéc dai B chung

O

2. Nguyén ly hoat dong

2.1. Tac dung cac linh kién
Re1, Re2: hinh thanh cau phan ap phan cuc cho Transistor

Rc: dién tro cap dong cho cuc C (dién tro tai)
Re: dién tro 6n dinh nhiét cho BJT
Cs: la ty Cp ndi tat thanh phan AC ¢ cuc B xudng mass

C1, C2:(Cin, Cout) tu lién lac (dua tin hiéu vao va lay tin hiéu ra)
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2.2. Cac thong s clia mach

2.2.1. H¢ 56 khuéch dai dong dién: Ki
Trong céch rap B chung tin hiéu duoc dwa vao cuc E va lay ra tai cuc C

Tadabiét: le=lc+lg~lc
Do do: Ki = lou/lin = Ic/lg <= 1
Vay kiéu rap B chung khong khuéch dai dong dién

2.2.2. H¢ 56 khuéch dai dién dp: K,
Kv = Vout/Vin = Vc/VE >1

Vay kiéu rap B chung c6 kha nang khuéch dai dién &p

2.2.3. H¢ sé khuéch dai cong sudt: Ky
Trong kiéu rap B chung, c6 kha nang khuéch dai dién ap nhung khong c6 kha ning
khuéch dai dong dién nén hé sé Ky khdng 1on

2.3. Nguyén ly hoat dong ciia mach khi co tin hiéu dwa vao

Trong kiéu rap B chung, ta thay khi tin hiéu vao Vin tang s& lam cho Ve tang 1én do
d6 Vee s& giam xudng, Q chay yéu lam cho dong lc giam xudng, Ve ting 18n, tac 12 Vout
tang 1én. Nguoc lai khi dién ap tin hiéu vao giam xudng thi Ve giam 1am cho Ve ting 1én,
Q chay manh 1én do d6 Vc giam xuéng tic 1a Vou cling giam xuéng.

Nhu vay trong kiéu rap nay tin hiéu ra ddng pha véi tin hiéu vao
3. Lip rap, khao sat mach KP BC dung transistor BJT

3.1. Lfip rap mach theo so do mach hinh 8.1
Budc 1: Chon va kiém tra linh kién

Vi Rey, tir 100K dén 470K: Ra tir 10K dén 22K: Rc tir 2K2 dén 3K3: Re tir 100 dén
220Q; Ucc tir 10Vpc dén 15Vpe

C1= Ca tir IuF dén 4,7uF; C3 = 1uF

Vin 12 nguon tin hi¢u 4m tan tir may phat dwa vao

Vout 14 tin hiéu 4m tAn duge mach khuéch dai ra

Vce 1a ngudn mét chiéu cung cap cho mach tir 10Vpe dén 15Vic

Tin hiéu duoc duc vao cuc E va lay ra & cuc C, cuc B 1a diém chung cua tin hiéu.
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Budc 2: Lap rap linh kién 1én Board
Buéc 3: Kiém tra lai mach
Budc 4: Cap ngudn cho mach

3.2. Khio sit cac thong sé ciia mach
Cép nguén DC va kiém tra cac thong sé

Phai tinh chon cac dién tro sao cho Vge dat dugc khoang gié tri tir 0,55V dén 0,65V. Ghi
két qua vao bang sau:

Vee(V) 10 11 12 13 14 15

Vee(V) 0,55- 0,65 | 0,55-0,65 | 0,55-0,65 | 0,55-0,65 | 0,55-0,65 | 0,55-0,65

Vce(V)

Vc(V)

Vs(V)

Ve(V)

Is(1A)

Ic(mA)

le(mA)

Pua tin hién AC vao mach

Dung méy hién séng dé kiém tra tin hiéu vao va tin hiéu ra ciia mach.
V¢ lai dang song vao —ra

So sanh tin hiéu vao va tin hi¢u ra

Nhan xét:
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CAU HO ON TAP
Cau 1: Hay trinh bay nguyén ly hoat dong caa mach khuéch dai BC?
Cau 1: Hay trinh bay nguyén dic diém cta mach khuéch dai BC?

Cau 3: Hay trinh bay ¢ng dung ctiia mach khuéch dai BC?
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Bai 09: LAP RAP, KHAO SAT MACH KP CC DUNG TRANSISTOR BJT

Gigi thigu:

Transitor c6 rat nhiéu tng dung trong thuc té va c6 mot tng dung rat quan trong do
la khuéch dai tin hiéu. Bai hoc nay s& tim hiéu vé mach khuéch dai C chung.

Muc tiéu: Sau khi hoc xong bai hoc nay nguoi hoc c6 kha nang:

- Trinh bay duoc cac thdng sb cia mach KB CC dung transistor BJT

- Trinh bay dugc nguyén ly hoat dong cia mach Kb CC dung transistor BJT

- Nhan biét duogc cac 16i thudng gap, nguyén nhan va bién phap phong ngira

- Lap rép, khao sat dugc mach mach KB CC ding transistor BJT theo dung yéu cau Ky thuat
- CH y thuc vé an toan lao dong, tinh can than, chinh x&c trong qua trinh lap rap

Ngi dung:

1. So' @ mach (hinh 9.1.)

<T‘i'Vccc

Re

2. Nguyén Iy hoat dgng  Hinh 9.1. Mgch khuéch dgi C chung

2.1.Tac dung cac linh kién
Re1, Re2: hinh thanh cau phan ap phan cuc cho Transistor

Re: dién tré 6n dinh nhiét
C1, C2: tu lién lac (dua tin hiéu vao va lay tin hiéu ra)

Tin hiéu duoc duc vao cuc B va lay ra & cuc E, cuc C 1a diém chung cua tin hiéu
vao va tin hiéu ra
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2.2. Céc thong so6 ciia mach
Hé s6 khuéch dai dong dién: K;

Trong céch rap B chung tin hiéu duoc dwa vao cuc B va lay ra tai cuc E
Tadabiét: le=lc+ls~lc

Do do: Ki = lout/lin = le/lg > 1

Vay kiéu rap B chung c6 kha ning khuéch dai dong dién rat 16n

Hé sb khuéch dai dién ap: Ky

Tadabiét: Vee=Ve+ Ve

Voi: Ky =Vout/Vin = Ve/Ve <1

Vay kiéu rap B chung c6 kha ning khuéch dai dién &p

Hé s6 khuéch dai cong suat: Ky

Trong kiéu rap B chung, c6 kha nang khuéch dai dién ap nhung khong c6 kha nang khuéch
dai dong dién nén hé s6 Kp khong lén

2.3. Nguyén ly hoat dong ciia mach khi cé tin hi¢u dwa vao
Trong kiéu rap C chung, ta thay khi tin hiéu vao Vin tang s& lam cho ap phan cuc
Vee tang 1én do d6 Q chay manh lam cho dong Ie tang, ap Ve tang 1én, tic la Vou tang 1én.

Nguoc lai khi dién ap tin hiéu vao giam xudng thi Ve giam 1am cho Vee giam xudng, Q
chay yéu di do d6 Ve giam xudng tac 1a Vout ciing giam xudng.

Nhu vay trong kiéu rap nay tin hiéu ra déng pha véi tin hiéu vao
3. Lip rap, khao sat mach KP BC dung transistor BJT

3.1. Lip rap mach theo so' d hinh 9.1
Buéc 1: Chon va kiém tra linh kién theo so d6 hinh 9.1

Véi Rey, tir 100K dén 470K; Re, tir 10K dén 22K Re tir 100Q dén 220Q;
Ucc tir 10Vpc dén 15Voe

C1= Co tir IuF dén 4,7pF;

Vin 12 ngudn tin hiéu 4m tan tir may phat dua vao

Vout 1a tin hi€u am tan duoc mach khuéch dai ra
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Vcc 1a ngudn mot chiéu cung cap cho mach tir 10Vpce dén 15Voc
Budc 2: Lap rap linh kién 1én Board

Buéc 3: Kiém tra lai mach

Budc 4: Cap ngudn cho mach

3.2. Khao sat cac thong sb ciia mach
Cép nguén DC va kiém tra cac thong sé

Phai tinh chon céc dién tré sao cho Ve dat dugc khoang gié tri tir 0,55V dén 0,65V.
Ghi két qua vao bang sau:

Vee(V) 10 11 12 13 14 15

Vee(V) 0,55- 0,65 | 0,55-0,65 | 0,55- 0,65 | 0,55-0,65 | 0,55- 0,65 |0,55-0,65

Vce(V)

Vc(V)

Vs(V)

VEe(V)

ls(LA)

Ic(MA)

le(mA)

Pua tin hién AC vao mach
Dung méy hién séng dé kiém tra tin hiéu vao va tin hiéu ra ctia mach.
V¢ lai dang song vao — ra
So sanh tin hiéu vao va tin hi¢u ra

Nhan xét:
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CAU HO ON TAP
Cau 1: Hay trinh bay nguyén Iy hoat dong ciia mach khuéch dai CC?
Cau 1: Hay trinh bay nguyén dic diém cta mach khuéch dai CC?

Cau 3: Hay trinh bay @ng dung cua mach khuéch dai CC?
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Bai 10: LAP RAP MACH KHUECH PAI CONG SUAT DUNG BJT
Gigi thigu:

Transitor c6 rat nhiéu tng dung trong thuc té va c6 mot tng dung rat quan trong do
la khuéch dai tin hiéu. Bai hoc nay s& tim hiéu vé mach khuéch dai cong suat.

Muc tiéu: Sau khi hoc xong bai hoc nay nguoi hoc ¢6 kha nang:

- Trinh bay duoc nguyén ly hoat dong caa mach khuéch dai cong suat dang BJT
- Khic phuc duoc cac 16i thuong gip ddm bao ding yéu cau ki thuat

- Lap rap dugc mach khuéch dai cong suat ding BIT theo dung yéu cau Ky thuat

- CO y thirc vé an toan lao dong, tinh can than, chinh xac trong qua trinh lap rap

Ngi dung:

1. Khai niém mach khuéch dai cong suit ) i

Mach khuéch dai cdng suat c6 nhiém vu tao ra mot cong suat du lon dé kich thich tai. Cong
Suat ra cd thé tir vai trim mw dén vai traim watt. Nhu vay mach cong suat 1am viéc véi bién
d6 tin hiéu 1on & ngd vao: do d6 ta khong thé ding mach twong dwong tin hiéu nho dé khao
sat nhu trong cac chuong trudc ma thudong dung phuong phéap do thi.

Tay theo ché do 1am viéc cua transistor, ngudi ta thuong phan mach khuéch dai cong suaatf
ra thanh cac loai chinh sau:

Khuéch dai cong suat loai A: Tin hiéu dugc khuéch dai gan nhu tuyén tinh, nghia 13 tin hiéu
ngd ra thay d6i tuyén tinh trong toan b chu ky 360° cua tin hiéu ngd vao (Transistor hoat
dong ca hai ban ky cua tin hiéu ngé vao)

Khuéch dai cong suat loai B: Transistor dugc phan cuc tai Vee = 0V (viing ngung). Chi mot
nita chu ky &m hozc duong cua tina hiéu ngd vao dugc khuéch dai.

Khuéch dai céng suét loai C: Transistor dugc phan cuc trong viing ngung dé chi mot phan
nhé hon nita chu ky cua tin hiéu ngd vao dugc khuéch dai. Mach nay thuong duoc dung
khuéch dai cong suat ¢ tan s6 cao voéi tai cong hudng va trong cac (ng dung dic biét.

2. Phén tich so' 6 nguyén ly

2.1. So' @6 mach (hinh 10.1)
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Hinh 10.7. So' d6 nguyén Iy mach khuéch dai cong sudt dung BJT

2.2.T ac dung cac linh kién va nguyén ly hoat dong
Téc dung tirng thanh phan linh kién

Q1, Q2 hinh thanh mét cap khuéch dai vi sai, trong d6 Q1 ¢6 nhiém vu khuéch dai tin
hiéu, Q2 hdi tiép on dinh phan cuc cho Q1 va 6n dinh dién ap trung diém M(0V). Khi Q,
dan manh, ap tai cuc E/Q1 tang 1én, Veeor giam, Q1 dan yéu va ngugc lai.

Qs la Transistor tao dong 6n dinh cho Q1 va Q2, mach nay rat hay gap trén céac
Transistor visai, Qs con duoc goi 12 ngudn dong hang.

Qq: khuéch dai tin hiéu dao pha

Qs: 6n dinh phan cuc cho Q4 va cac tang ké

Qs, Q7: cap lai, bd phu

Qs, Qo: cip bd phu cdng suat

D1: 1a Diode zener tao &p 6n dinh tai cuc E ngudn dong hang Qs

Ds, D4, Ds la c4c diode giam méo xuyén tam cho céc Transistor cong suat

Ri2, Cs can bang dong, 6n dinh diém lam viéc trén Qs, Q7

72



C7, Ris mach loc Zobel, chéng rit ¢ tan sé cao

Dién ap trung diém Vwm 1a 0V do mach duoc cap ngudn dbi xtimg, dé 6n dinh dién ap
trung diém, nguoi ta ding cac thanh phan linh kién bao gdm Ris, Cs/Rs, Ri1, R7 va Q.
Chang han, khi dién ap trung diém ting, Q1 din yéu, Vca ting, Q4 dan yéu, dién ap tai cuc
C/Qa giam, Qs s& dan yéu, Q7 dan manh, dién ap trung diém giam, khi dién ap trung diém
tang 1én thi qua trinh nguoc lai.

Nguyén ly hoat dong

Tin hiéu @&m thanh tir bén ngoai dugc dua qua tu lién lac C2 vao cuc B/Q4, ra tai cuc
C/Q1 cap cho cuc B/Qs, ra tai cuc C/Qq, tin hiéu tai day duoc cap cho 2 cuc B cua Qs, Q7
ra khoi Qs va Qo tai diém Vv dé cap cho loa.

3. Lip rap mach cong suat ding BJT

3.1. Lip rap mach trén hinh 10.1
Buéc 1: Chon va kiém tra linh kién theo so d6 hinh 14.1

Budc 2: Lap rap linh kién lén Board
Buéc 3: Kiém tra lai mach
Budc 4: Cap ngudn cho mach

3.2. Khio sat cac thong sé clia mach
Cap nguon DC va do kiém tra cac thong so

Vce Veeq: | VBeq2 | VBeEQs | VBEQs | VBEQs | VBEQs | VBEQ? | VM

dén20V |06V |06V |06V |06V |06V |06V |06V

Cap tin hiéu AC vao mach

Nghe &m thanh ¢ loa

Dung may hién song kiém tra tin hiéu vao caa mach va tin hiéu ra tai loa
CAU HO ON TAP

Cau 1: Hay trinh bay khéi niém mach khuéch dai cong suat

Cau 1: Hay trinh bay nguyén dic diém cua mach khuéch dai cong suat?
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Cau 3: Hay trinh bay nguyén ly hoat dong caa mach khuéch dai céng suat?

Cau 4: Hay trinh bay (ng dung cua mach khuéch dai céng suét trong thuc té?
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Bai 11: LAP RAP MACH DAO PONG PA HAI DUNG BJT
Gigi thigu:

Transitor c6 rat nhiéu ang dung trong thuc té va c6 mét tng dung rat quan trong linh
vuc phat xung d6 13 mach dao dong. Bai hoc nay s& tim hiéu vé mach dao dong da hai.

Muc tiéu: Sau khi hoc xong bai hoc nay nguoi hoc ¢6 kha nang:

- Trinh bay duoc ciu tao, ky hiéu, phan loai va nguyén Iy hoat dong cua BJT

- Trinh bay duoc nguyén ly hoat d6ng caa mach dao dong da hai ludng 6n dung BJT
- Nhan biét duoc cac 16i thuong gap, nguyén nhan va bién phép phong ngura

- Lap rap dugc mach dao dong da hai ludng on dung BJT theo diing yéu cau ki thuat

- CO y thirc vé an toan lao dong, tinh can than, chinh xac trong qua trinh lap rap

Ngi dung:

1. Khai niém mach dao dong ] .

H¢ thong mach dién tir c6 thé tao ra dao dong ¢ nhiéu dang khac nhau nhu: Dao
dong hinh sin (dao dong diéu hoa), tao xung chit nhat, tao xung tam giac. Trong bai nay chi
xét dén mach tao dao dong xung, cac mach tao dao dong xung duogc ing dung kha phé bién
trong hé thong diéu khién, thong tin sd va trong hau hét cac hé théng dién tir s6. Trong k¥
thuat xung, dé tao cac dao dong khong sin, ngudi ta thuong dung cac bd dao dong tich
thoat. Cac dao dong tich thoat 1a cdc dao dong ro1 rac, bdi vi ham ctia dong dién hodc dién
ap theo thoi gian c6 phan gian doan. Vé mit vat 1y, trong cac bd dao dong sin, ngoai cac
linh kién dién tir con c6 hai phan tir phan khang L va C dé tao dao dong. Trong khi dao
dong, x4y ra qua trinh trao d6i ning lvong mot cach 1an luot gitta ning lugng tir trudng tich
lily trong cudn day va ning luong dién truong tich Iiiy trong tu dién. Sau mdi chu ky dao
dong, nang luong tich lily trong cic phan tir phan khang bi tiéu hao bdi phan tir dién tré ton
hao cua mach dao dong, thuc té luong ti€u hao nay rat nho. Nguoc lai trong cac b dao
dong tich thoat chi chira mot phan tir tich ity nang luong, ma thudng gip nhét 1a ty dién.
Céc bo dao dong tich thoat thuong dugc st dung dé tao cac xung vudng c6 do rdng khac
nhau va c6 thé 1am viéc & cac ché d6 sau: ché do tu dao dong, kich thich tir ngoai. Dao dong
da hai 1a mot loai dang mach dao ddng tich thoat, n6 1a mach tao xung vudng co ban nhét
cac dang da hai thuong gdp trong k¥ thudt xung.

2. Phan tich so 6 nguyén ly

2.1. So'dd mach (hinh 11.1)
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Hinh 11.1. So' d6 nguyén Iy mach dao dong da hai diing BJT
2.2. Nguyén ly hoat dong

2.2.1. Nhiém vu cua cdc linh kié¢n
Rc1, Rez: tai cua 2 Transistor; Q1, Q2: Hai Transistor 1am viéc & ché do khoa.

Rei1, Re2: dién tré phan cuc cho Q1, Q2 va la dién tré phdng cia 2 tu C1 va Ca.
C1, C2: hai tu phdng nap tao phan hdi duong 1a diéu kién dé mach tu dao dong.
Vcc: nguon cap mot chiéu.

Dé mach ddi xiing chon: C1 = C2 = C; Re1 = Rez = Re; Rei = Rez = Re; T1 gidng T

2.2.2. Nguyén ly lam vigc ciia mach
Lic Q1 ngung dan va Q. bdo hoa thi mach s& phan rng ra sao:
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Q25C1815

025C1815
5 e § C2 é 5 é 2 I =1
L 47K 47K =
47uF +1K 12V
-0
-a— +l -af—
= |
QI1 l s
& 47uF
\Q } Volt &m
=1 -0

Khi Q2 béo hoa, la luc C2 xa dién qua R2 dat volt &m vao
chan B clia Q1, Q1 tam th&i nguwng dan (khi C2 x& hét
dién Q1 sé tur trd lai bdo hoa). Luc nay C1 nhanh chéng
nap lai mirc ap clla dién ngudn, doéng nap qua R1.

Hinh 11.2. M6 ta nguyén ly mach dao dong da hai dung BJT

LGc Q2 ngung dan va Qi bdo hoa thi mach s& phan ting ra sao:

Q25C1815 Q25C1815
. o0
P é R2 é C2 § o s B _:VT
1K 47K 47K o
470 g N 12v
t BiES
TR | —
=0
‘ -+ -
Q1 | Q2
| C1 | |
47uF &
Volt am { /
== —._.__J'__—'
=0 -0

Khi Q1 b&o hoa, la luc C1 xa dién qua R3 dat volt &m vao
chan B clia Q2, Q2 tam théi ngung dan {khi C1 xa hét
dién Q2 sé tur trd lai b&o hoa). Lic nay C2 nhanh chéng
nap lai mirc ap cla dién ngudn, dong nap qua R4.

Hinh 11.3. M ta nguyén ly mach dao dong da hai dung BJT
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Khi Q2 bao hoa, né tao diéu kién cho tu C1 xa dién, dong xa chay qua Rz vé ngudn
nudi, lac nay trén chan B cua Qi ¢6 volt &m, nén Q1 tam thoi ngung dan, ciing lac nay tu
C2 nhanh choéng nap lai dién, dong nap qua R4, do R4 6 tri nho nén C; nap rat mau day. Qi
ngung dan chi la tam thoi, cho dén khi tu C1 xa hét dién qua Rz thi Q1 S8 ty tré lai trang thai
bio hoa. Khi Q1 bao hoa né s& day Q. vao trang thai ngung dan. Khi Q1 bio hoa no s& tao
diéu kién cho tu C2 xa dién, dong xa qua Rs, khi Cz xa dién trén chan B cua Q2 s& ¢6 volt am
nén Q, sé tiép tuc bi gitr ngung dan, ic nay C1 s& nap lai dién nhanh, dong nap qua R1.,,,Chd
dén khi C2 xa hét dién thi Q2 s& tu trd lai bio hoa va bay gio lai dén Q1 vao trang thai ngung
dan...Qui trinh trén s& 1ap lai va ching ta noéi mach da vao trang thai dao dong. Lac nay
muc 4p trén cac chan B, chan C cua 2 transistor luén nhap nhd, luc Ién lac xubng, lac cao
lac thap, chung ta noi mach dao dong d tao ra tin hiéu.

Cach tinh chu ky cua tin hiéu va tir d6 tinh ra tan s6 cua tin hiéu:
T= 0.69 (R2xC1l + R3xC2)

3. Lip rap mach dao dong da hai dung BJT

3.1. Lap rap mach
Budc 1: Chon va kiém tra linh kién theo hinh 17.1

C1 = Ca tir 22uF dén 47pF

Rci = Re tir 2K2 dén 3K3

Re1 = Re2 tir 22K dén 47K

Ra1 = Rez tir 220Q dén 470Q

Q1va Q212 C828

Ve tir 6Vpe dén 12Vpe

Budc 2: Lap rap linh kién 1én Board
Budéc 3: Kiém tra lai mach

Budc 4: Cap ngudn cho mach

3.2. Khao sat mach
Dung VOM do dién &p tai cac cuc cua BJT va ghi lai két qua

Vg1 =? Vg2 =? TU 4m dén ~ 1V
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Vei =? Ve =2 T 0V @én ~ Vec

Dung dao dong ky do tin hiéu ngd ra tai chan C va chan B cua céc transistor va vé
vio d6 thi.

‘ V{;1 ‘ 1';\""Bl

> >
4 v, ‘T\-"BQ

. >

Nhan xét két qua do duoc:

CAU HO ON TAP
Cau 1: Hay trinh bay khéi niém vé mach dao dong?

Céau 2: Hay trinh bay nguyén ly hoat dong cia mach dao dong da hai dung BJT?
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B 12: LAP RAP MACH DAO PONG PA HAI DUNG IC 555
Gigi thigu:

IC c6 rat nhiéu tng dung trong thuc té va c6 mot tng dung rat quan trong dé 1a tao
xung tin hiéu. Bai hoc nay s& tim hiéu vé mach dao dong tao xung dung 1C555.

Muc tiéu: Sau khi hoc xong bai hoc nay nguoi hoc ¢6 kha nang:

- Trinh bay duoc ciu tric va nguyén |y hoat dong cua IC 555

- Trinh bay duoc nguyén ly hoat dong cua mach dao dong da hai phi 6n ding 1C 555

- Nhan biét duoc cac 16i thuong gap, nguyén nhan va bién phap phong ngura

- Lap rap dugc mach dao dong da hai phi on dung IC 555 theo diing yéu cau ky thuat
- CO y thirc vé an toan lao dong, tinh can than, chinh xac trong qua trinh lap rap
Ngi dung:

1. Cau tric va nguyén ly hoat dong ciia 1C 555 .

IC thoi gian 555 duoc du nhap vao nhirmg nam 1971 bang cdng ty Signetics
Corporation bang 2 dong san pham SE555/NE555 va duoc goi 1a may thoi gian va ciing 1a
loai c6 dau tién. N6 cung cap cho cac nha thiét ké mach dién tir véi chi phi twong ddi ré, 6n
dinh va nhitng mach t6 hop cho nhitng tng dung cho don 6n va khdng 6n dinh. Tir d6 thiét
bi nay duoc 1am ra voi tinh thwong mai héa. 10 nim qua mot s6 nha san suat ngung san
sut loai IC nay bai vi su canh tranh va nhiing ly do khéac. Tuy thé nhitng cong ty khac lai
san suat ra nhiing dong nay. IC 555 hién nay dugc st dung kha pho bién ¢ cac mach tao
xung, dong cat hay 1a nhitng mach dao dong khéc.

2. Thong S(‘i
+ Dién ap dau vao 2 - 18V (Tuy tung loai cua 555 : LM555, NE555, NE7555..)

+ Dong tiéu thu: 6mA - 15mA

+ Dién 4p logic ¢ muc cao: 0.5 - 15V

+ Pién ap logic & muc thap: 0.03 - 0.06V
+ Cong suat tiéu thu (max) 600mW

3. Chirc ning cia 555
+ Tao xung

+ Piéu ché duoc d6 rong xung (PWM)

+ Piéu ché vi tri xung (PPM) (Hay dung trong thu phat hong ngoai)
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4. B0 tri chan va so dd nguyén ly

. Ground
. Irigger
. Dutput
. Reset

. Control
Yoltage

. Threshold
. Discharge
. Yoo (+)

SN NN -

Hinh 1 : Logi 8 chén tron

. ./
Ground 1 8 Voo
Trigger 2 7 Discharge
Dutput 3 5 5 5 6 Threshold
Reset + 5 sg{‘tt;g:‘

Hinh 2 : Loai 8 chin vuéng

Hinh 12. So d6 chan cua IC 555

Hinh dang cta 555 ¢ trong hinh 12.1 va hinh 12.2. Loai 8 chan hinh tron va loai 8
chan hinh vudng. Nhung ¢ thi truong Viét Nam chu yéu 1a loai chan vuéng.

Vee
Ra

T2
4
%5& ®
Reset
Upper

5
Comp.
s 273 h
Vec B
Trigger 6
Input gRb §5K ke Ct’):n/t':ul_0
+1l— . Comp. ‘
173 |
0 O 2’ Yecc
T1
7 Power Output
<
—— §5K Output 3
C
1
Hinh 3

Ground

Hinh 12.2 So d6 cau tric cua IC 555

Nhin trén hinh 3 ta thdy ciu tric cia 555 né twong dwong véi hon 20 transitor, 15
dién tré va 2 diode va con phu thudc vao nha san xuét. Trong mach tuong dwong trén co:
dau vao kich thich, khéi so sanh, khéi diéu khién chiic ning hay céng suat dau ra. Mot s6
dic tinh nita cua 555 1a: Bién ap cung cip nam gitta trong khoang tir 3V dén 18V, dong

cung cap tir 3 dén 6 mA.
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Dong dién ngudng xac dinh bang gia tri 16n nhat cua R + R. Bé dién ap 15V thi dién
tré cua R + R phai 12 20M. Tat ca cac IC thoi gian déu can 1 tu dién ngoai dé tao ra 1 thoi
gian dong cit cua xung dau ra. N6 1a mot chu ki hitu han dé cho ty dién (C) nap dién hay
phong dién théng qua mot dién tro R. Thoi gian nay dugc xac dinh thong qua dién tro R va
tu di¢n C

Xung b xung khéng

Trigger | l l : anh hwéng dén dau

Xung dan ra

8

:gﬁ';;‘; —————————————————————————— Capacitor 2/3 Vec
Yoltage L gy
- e = §3.2% + Yee Hinh 4
! Hmh 4A Output J
| ov
i S
Charge E
voltage | = + VYeo
I Reset o
| | I I ) ov
0 1 2 3 4 5
Time constants in seconds “—  Kkét thac xung d4u ra

Hinh 12.3. Pwong cong nap cua tu dién

Mach nap RC co ban nhu trén hinh 4. Gia st tu ban dau phong dién. Khi ma déng
cong tac thi tu dién bat dau nap thong qua dién tr. Bién ap qua tu dién tir gid tri 0 1én dén
gi tri dinh muc vao tu. Buong cong nap dugc thé hién qua hinh 4A.Thoi gian d6 n6 dé cho
tu dién nap dén 63.2% dién 4p cung cap va hiéu thoi gian nay la 1 hang so. Gia tri thoi gian
d6 c6 thé tinh bang céng thirc don gian sau: t = R.C

5. Chirc nang tirng chan cua 555

ov 1[]|° = & +315Y
trigger 2 [ (17  discharge
output 5 [ (16 threshold
reset 4[| 115 control voltage

Hinh 12.4. So' d6 chan IC NE555 N gom c6 8 chan
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+ Chan sb 1(GND): cho néi GND dé lay dong cap cho IC hay chan con goi la chan
chung.

+ Chan sd 2(TRIGGER): Py la chan dau vao thip hon dién 4p so sanh va dugc
dung nhu 1 chan chét hay ngd vao cua 1 tan so 4p. Mach so sénh ¢ diy dung céc transitor
PNP véi muc dién ap chuan 1a 2/3Vcc.

+ Chan s6 3(OUTPUT): Chén nay 1a chan dung dé Iy tin hiéu ra logic. Trang thai
cua tin hiéu ra dugc xac dinh theo mic 0 va 1. 1 & dy 13 mirc cao nd twong Gng Vai gan
bang Vcc néu (PWM=100%) va mtc 0 twong dwong v6i OV nhung ma trong thuc té muc
0 nay ko dugc OV ma no trong khoang tir (0.35 ->0.75V).

+ Chan sb 4(RESET): Dung lap dinh muc trang thai ra. Khi chan sé 4 néi masse thi
ngd ra & mac thap. Con khi chan 4 ndi vao muc &p cao thi trang thai ngd ra tly theo muc
ap trén chan 2 va 6. Nhung ma trong mach dé tao duoc dao dong thudng hay ndi chan nay
Ién Vcc.

+ Chan s 5(CONTROL VOLTAGE): Dung lam thay d6i mac ap chuan trong IC
555 theo cac muc bién ap ngoai hay dung cac dién tré ngoai cho néi GND. Chan nay cd thé
khong ndi ciing duoc nhung ma dé giam trir nhidu ngudi ta thuong ndi chan sb 5 xubng
GND théng qua tu dién tir 0.01uF dén 0.1uF céc tu nay loc nhidu va gitr cho dién ap chuan
duoc 6n dinh.

+ Chan s6 6(THRESHOLD): 1a mét trong nhitng chan dau vao so sanh dién &p khac
va cling duoc dung nhu 1 chan chdt.

+ Chan s6 7(DISCHAGER): ¢c6 thé xem chan nay nhu 1 khéa dién tir va chiu diéu
khién bai tang logic caa chan 3. Khi chan 3 & mic ap thap thi khoa nay dong lai, nguoc lai
thi nd mé ra. Chan 7 ty nap xa dién cho 1 mach R-C lac IC 555 dung nhu 1 ting dao dong

+ Chan s6 8 (Vcc): Khdng can noi ciing biét d6 1a chan cung cp ap va dong cho IC
hoat dong. Khong c6 chan nay coi nhu IC chét. N6 duoc cap dién ap tir 2V -->18V (Tly
ting loai 555 nhé thap nhat 1a con NE7555)

6. Nguyén ly hoat dfng ctia mach dao dfng da hai phi on dung IC 555 ‘

O trén mach trén H: mic cao va gan bang Vcc; L la mic thap va bang 0V. Su
dung FF — RS Khi S = [1] thi Q = [1] va = Q- =[ 0]. Sau d6, khi S = [0] thi Q = [1] va =Q-
=[0]. Khi R =[1] thi = [1] va Q = [0]. Khi S = [1] thi Q = [1] va khi R =[1] thi Q = [0] b¢i
vi Q-= [1], transisitor ma dan, cuc C ndi dat. Cho nén dién &p khéng nap vao tu C, dién &p
& chan 6 khong vuot quéa V2. Do 16i ra cua Op-amp 2 & muc 0, FF khéng reset.
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L ([ L mwC[] ®”
R2 ( Sy . CONP2 -

___________________________

Hinh 12.5. M0 ta nguyén ly hoat déng cua 1C555

Khi méi dong mach, tu C nap qua Ra, Rb, véi thoi hang (Ra+Rb)C.
* Tu C nap tir dién Ap OV -> Vec/3:
- Luc nay V+1(V+ cta Opampl) > V-1. Do d6 O1 (ngd ra cua Opampl) c6 muc logic 1(H).
- V42 < V-2 (V-2 = 2Vee/3). Do d6 02 = 0(L).
“R=0,S=1->Q=1,/Q (Q dao) = 0.
-Q=1-->Ngdra=1.
- /Q = 0 --> Transistor hoi tiép khdng dan.
* Ty C tiép tu nap tr dién ap Vee/3 -> 2Vee!/3:
- LGc nay, V+1 < V-1. Do d6 O1 = 0.
-V+2<V-2.Do do 02 =0.
“R=0,5S=0-->0Q, /Q s& gitr trang thai trude do (Q=1, /Q=0).
- Transistor van ko dan!
* Tu C nap qua ngudng 2Vcc/3:
- Ldc nay, V+1 < V-1. Do d6 O1 = 0.
-V+2>V-2.Do do 02 =1.
“R=1,$=0->0=0,/Q=1.

- Q =0 --> Ngd ra dao trang thai = 0.
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- /Q = 1 --> Transistor dan, dién &p trén chan 7 xubng 0V !

- Tu C xa qua Rb. Vi thoi hang Rb.C

- Pién ap trén tu C giam xuéng do tu C x4, 1am cho dién &p tu C nhay xudng dudi 2Vce/3.
* Ty C tiép tuc "XA" tir dién ap 2Vec/3 --> Vec/3:

- Ldc nay, V+1 <V-1. Do d6 O1 =0.

-V+2<V-2.Dodo 02 =0.

-R=0,S=0-->0Q, /Q s¢ git trang thai trudc d6 (Q=0, /Q=1).
- Transistor van dan!

* Tu C xa qua ngudng Vcc/3:

- Ldc nay V+1>V-1. Do do Ol = 1.

-V+2 <V-2 (V-2 =2Vcce/3). Do do 02 = 0.
-R=0,S=1->Q=1,/Q (Q dao0) = 0.
-Q=1-->Ngdra=1.

- /Q = 0 --> Transistor khéng dan -> chan 7 khong = OV nira va tu C lai dugc nap dién véi
dién 4p ban dau la Vec/3.

TOm lai: Trong qué trinh hoat dong binh thuong cua 555, dién &p trén tu C chi dao dong
quanh dién ap Vcc/3 -> 2Vee/3. (Xem duong dac tinh tu dién phdng nap o trén)

- Khi nap dién, tu C nap dién véi dién ap ban dau 1a Vce/3, va két thic nap & thoi
diém dién ap trén C bang 2Vce/3. Nap dién véi thoi hang la (Ra+Rb)C.

- Khi xa dién, tu C xa dién véi dién ap ban dau 1a 2Vcc/3, va két thic xa ¢ thoi diém
dién &p trén C bang Vce/3. Xa dién véi thoi hang 1a Rb.C.

- Thoi gian muc 1 ¢ ngd ra chinh la thoi gian nap dién, mac 0 la xa dién.

Tinh tan sé va ché dé xung cia 555
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Hinh 12.6. Tan sé va ché dé xung cua 1C555
Nhin vao so d6 mach trén ta ¢ cong thic tinh tan sé , do rong xung.
+ Tan sb cua tin hiéu dau ra la
f= 1/(In2.C.(R1 + 2R2))
+ Chu ki cua tin hiéu dau ra: t = 1/f
+ Thoi gian xung ¢ mac H (1) trong mét chu ki
t1=In2. (R1+R2).C
+ Thoi gian xung ¢ muac L (0) trong 1 chu Ki
t2 =In2.R2.C

Nhu vay trén 1a céng thac tong quét cua 555. T6i lay 1 vi du nho 1a: dé tao duoc
xung dao dong 1a f = 1.5Hz. Pau tién t6i cir chon hai gié tri dic trung 1a R1 va C2 sau d6
ta tinh duoc R2. Theo cach tinh toan trén thi ta chon: C = 10nF, R1 =33k --> R2 = 33k
(Tinh toan theo cong thuc)

7. Lap rap mach dao dong da hai phi on diung IC 555

7.1. Lap rap mach theo so' @ hinh 12.7
Budgc 1: Chon va kiém tra linh kién theo hinh 12.7

Budc 2: Lap rap linh kién 1én Board
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Budéc 3: Kiém tra lai mach

Budc 4: Cap ngudn cho mach

i 555 Timer Tester

23
4 R1 =20
Switch 68K N
X 7 i - Led g
- 3 Lo Optional Pulse
R2 Timer -l output
|+ 39 under -
= 6] Test |5 M
i 2 i
9Volt - 2
Ci cz ’a
2 Led 3
Tien el o8

;-np,nm.uo::»th T et )

Hinh 12.7. So' d6 mach dao déng da hai ding 1C NE555 N

7.2. Khao sat cac mach dao dong da hai dung IC555
Dung dao dong ky do tin hiéu ngd ra tai chan 3 va chan 6 cua IC 555 va vé vao dd
thi.

Chan 3 A Chan6

CAU HO ON TAP
Cau 1: Hay trinh bay cau trdc cua 1C555?
Cau 2: Hay trinh bay nguyén ly hoat dong cia mach dao dong da hai dung IC555?

Cau 3: Hay trinh bay ¢ng dung ctiia mach dao dong da hai trong thuc té?
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Bai 13: LAP RAP MACH ON AP NOI TIEP CO HOI TIEP PIEU CHINH PUQC PIEN
AP NGO RA DUNG 2 BJT

Gigi thigu:

Trong viéc st dung ngudn dién dé cung cap cho céc thiét bi doi hoi tinh n dinh thi
phai can mot mach ngudn tét dé dam bao cho céc thiét bi 1am viéc. Bai hoc nay gidi thiruj
vé mach 6n ap sir dung BJT.

Muc tiéu: Sau khi hoc xong bai hoc nay nguoi hoc c6 kha nang:

- Trinh bay dugc nguyén ly hoat dong ciia mach on &p ndi tiép cé hdi tiép diéu chinh duoc
dién ap ngd ra dung 2 BJT

- Tinh toan duogc c&c thdng s6 cua mach 6n ap ndi tiép c6 hdi tiép diéu chinh duogc dién ap
ngd radung 2 BJT

- Nhan biét dugc cac 16i thudng gap, nguyén nhan va bién phap phong ngira

- Lap réap va khao sat dugc mach on ap ndi tiép co hoi tiép diéu chinh duoc dién ap ngd ra
dung 2 BJT

- C8 y thuc vé an toan lao dong, tinh can than, chinh x&c trong qua trinh lap rap
Ngi dung:

1. So' do khoi q , o ‘
Trong bai thi nghiém nay ta khao sat mach on ap tuyen tinh dang noi tiép. So do
khdi nhu sau:

R

Phan tur

#— didukhién [ N 2 o
ﬁ] ’

Phan tir Phén tir Phan tir Phén tir Phan tir
V; so sanh lay mau |\, Uy | didukhidn 1 sosanh [*] Liy mau

Phan tir Phan tir

tao ap chuan tao ap chuan
! o o l o

Hinh 13.1a: So d6 khoi mach én dp néi tiép I/—']inh 13.1b: So do khoi mach on dp songfsong
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- COng suat 6n ap (phan tir diéu khién): Thuong 1a mét transistor cong suat 1on, hoat
dong nhu mot dién tro thay doi.

- So sanh (do sai): So sanh dién thé 1dy mau va dién thé chuan dé tao thanh dién thé
didu khién Vok dé diéu khién mach kich tao dong kich cho cong suét.

- Tao dién &p chuan: Tao dién thé chuan Vier cho mach so sanh (thudng ding zener).

- LAy mau: LAy mét phan dién thé ngd ra so séanh véi dién thé chuan (dién thé lay
mau thay ddi theo dién thé ngd ra vo).

Nguyén tic hoat dong: v = v-A |

Gia str khi Vo thay d6i (vi 1y do nao d6), dién thé ldy mau thay doi theo trong khi
dién thé chuan khong d6i nén ngd ra Vok caa mach so sanh thay doi, dién thé Vok nay diéu
khién mach kich va cong suat thay doi do hoat dong (chay manh/chay yéu) dé thay doi Av
sao cho Vo 6n dinh.

2. Nguyén Iy hoat dong ciia mach on ap ndi tiép co6 hdi tiép diéu chinh dwoc dién ap
ngd ra dung 2 BJT

2.1. So' @6 nguyén ly (hinh 13.2)

22

R1
01404 Rz R3
TR

N e

by
T+

o =0
YR

Dz

R4

Hinh 13.2. So' d6 mach én &p noi tiép ding 2 BJT

2.2. Nhiém vu cia cac linh kién
TR: Bién ap bién doi di¢n ap xoay chicu uy thanh di¢n ap xoay chicu us.

D1 — Da: diode dung dé chinh luu; C: Tu loc nguén.
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Q1: Transistor khuéch dai so sanh; Qy: Transistor khuéch dai diéu chinh
Ri: tai ciia Q1 ddng thoi phan cyuc cho Q2
R,, Dz: bo 6n ap tham s6 tao dién ap chuan dua vao cuc Eq1.

Rs, Ra, VR: phan cuc theo kiéu phan 4p cho Q1, dién 4p 1ay ra trén R4, VR tao thanh dién
4p mau dua vao cuc Bo1; Re: dién trd ti.

2.3. Nguyén ly lam viéc

Gia str dién ap vao bién doi theo qui luat ham sb sin, khi cho qua bién ap TR n6 bién
d6i thanh dién ap xoay chiéu U; can st dung, dién 4p nay duoc dwa vao mach chinh luu Dy
— D4 n6 s& bién do6i thanh dién ap mot chidu Uz c¢6 dd gon séng 16n. Pién ap nay khi cho
qua tu loc sé dugc dién ap mot chiéu Uas béng phéng hon, Va dién ap mot chiéu khi cho
qua mach on 4p s& lay ra dugc dién 4p 6n dinh va bang phang Ut.

* Nguyén Iy 6n dp: Gia st khi dién ap vao Uas T —gia sir Urco xu huéng T — Un T ma
U, khéng T — Ugeo1T — Q1 din manh hon — legr T — ¢co1 ¥ =>Useqz ¥ — Q2 din yéu
hon — UceqeT bu lai voi sy T Uas — Ut khong T. Nguoc lai khi dién ap vao Uag ¥ —gia
st Urc6 xu huéng + — Um 4 ma U; khong 4 — Ugequd — Q1 dén yéu hon — legn 4 —
(Pco1 0 —>UBeq2 T Q2 dan manh hon — UCEQ2J«

bu lai voi sy 4 Uas — Ut khong 4.

Nhu vy khi dién p vao Uas TN — Uceqz T4 — Ui khong T — Ui 6n dinh.

VR +R R R,+VR+R
A — MaUm=Uz+ Ugeg1 = U= (U; + Uggo1). =——2

Taco:Un=Up——=—
R, +VR+R, R, +VR

Nhu vay dién ap ra luon on dinh va ¢6 tri s6 phu thudce vao Uz va ty I¢ cua cau phan
thé Rs, R4, VR; Mudn diéu chinh dién ap dau ra ta diéu chinh bién tro VR.

2.4. Nhan xét
Khi can dién ap dau ra co6 cuc tinh am ta dung hai Transistor thuén, d6i chiéu Dz va
cap nguoc lai nguén cho mach 6n ap.

Khi can d6 6n dinh khong cao ta c6 thé dung mach 1 Transistor.
Dé nang cao chit lwong cua mach 6n ap:

+ Transistor khuéch dai diéu chinh c¢6 thé mac theo so d6 Darlington dé c6 hé sé khuéch
dai dong 16n nhat.
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+ Mach khuéch dai so sanh c6 thé dung hai dén ba t'?mg hoac dung IC OP-AM dé co hé sb
khuéch dai 16n

+ C6 thé dung mach khuéch dai Visai dé khic phuyc viéc troi diém 1am viéc.

+ D¢ giam dong qua Transistor di€u chinh ta c6 thé dung dién tré cong suat 16n mac song
song vo1 Transistor khuéch dai diéu chinh dé gidm bdot dong qua Transistor. PE€ bao vé
mach 6n ap khi bi qua tai hodc ngan mach ta c6 thé mac mach han ché dong va vé lai mach.

Khi dong dién tai I; tang thi dién ap roi trén Rsc (sampling circuit — dién tro nay dong vai
trd mach ldy mau) ciing ting 1én. Khi dién 4p trén Re ting du 16n, lam T2 mo, T2 mé lam
dong cuc B cua T giam va lam giam dong tai qua Ty, trdnh cho Rt qua tai. Nhu vay hoat
dong cua Rec VA T2 1am han ché dong tai cuc dai.

3. Lip rap mach 6n ap noi tiép c6 hdi tiép diéu chinh dwoe dién 4p ngé ra dung 2
BJT

3.1. Lap rap mach
Bué6c 1: Chon va kiém tra linh kién theo so d6 hinh 13.3

Budc 2: Lap rap linh kién 1én Board
Buéc 3: Kiém tra lai mach

Budc 4: Cap ngudn cho mach

+VDC24V
] . . . .
\ A
Q1 H1061 R2 R3 R6
R1 3K3 220 3K3
2K2
VR1 <
10K
! C2
Q2 N > VR2 Vout
G 1 C1815 41 7> 50K <
— T~ C1 =
w Q
= ) S
o
o
N
. v D1
R4
Dz 2 220 « LED
7 4 VZ9V OR 12V D)

Hinh 13.3. So' d6 mach én &p noi tiép ding 2 BJT
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3.2. Khio sat cac thong sé ciia mach
Véi V., dwgc cap tir mgt ngudn thay doi bén ngoai

a/ Giai thich van tat nguyen Iy hoat dong cua mach (khi V, va | thay doi)

b/ Cap V, = +18V, do dién thé ngd ra Vo, chinh Vr theo hai chiéu. Nhan xét, giai thich va
ghi két qua vao miu sau
V61 Vomax = Vi— Vceo1

Vomin = Vet + VR2

Vomax | VBeQ2 | Vceo2 | leo2 | Veegr | Vceor | leor | IL

Vomin | VBe@2 | Vceqz |leqz | Veeqr | Vceqr |[leqr | I

Luu y: + Vomax ludn ludn nhé hon Vi

+ Vomin lUGN 1UON lon hon Vet

+ Phdi chon Vi tir 1,5 @én 2 1an Vies
¢/ Chinh Vo dé VO:+12V, cho Vi thay d6i tir +15V —+20V, do \ lap bang theo mau sau
va vé d6 thi

Vo = f(vi). Nhan xét do thi V_=f(v.). Nhan xét.

Ru(1K) Ru(4K7) Ri(10K) Ru(47K)

d/ Cap V=+18V, Do V_khi thay doi | (bang cach thay doi R )
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Vin +9v +12V +15V +17V +19V +22V

Vo

e/ Khdng mic tu C vao mach, quan sat song du ngd ra. Lap lai thi nghiém. Khi méc ty C
vao mach. Nhan xét va giai thich.

f/ Gia sir khong méc C, (C2) vao mach, V_ bi anh huong gi? Giai thich?

CAU HO ON TAP

Cau 1: Hay trinh bay khéi niém mach 6n ap

Cau 1: Hay trinh bay nguyén dic diém ctia mach 6n &p ndi tiép?

Cau 3: Hay trinh bay nguyén Iy hoat dong ciia mach 6n ap ndi tiép sir dung 2 BJT?

Cau 4: Hay trinh bay (ng dung cua mach 6n ap trong thuc t&?
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Bai 14: LAP RAP MACH ON AP PIEU CHINH PUQC PIEN AP NGO RA

DUNG IC LM317
Gigi thigu:

IC ¢4 rat nhiéu ¢ng dung trong thuc té va c6 mét (g dung rat quan trong d6 1a dung
dé 1am nguon 6n ap DC. Bai hoc nay s& tim hiéu vé mach 6n ap dung IC LM317.

Muc tiéu: Sau khi hoc xong bai hoc nay nguoi hoc c6 kha nang:
- Trinh bay duoc cau trdc IC 6n &p LM 317

- Trinh bay dwoc nguyén ly hoat dong ctiia mach 6n 4p diéu chinh duoc dién ap ngd ra ding I1C
LM317

- Nhan biét duoc cac 16i thuong gap, nguyén nhan va bién phap phong ngtra

- Lap rap va khao sat duoc mach on ap diéu chinh dugc dién ap ngd ra dung IC LM317
theo dung yéu cau ky thuat

- CO y thirc vé an toan lao dong, tinh can than, chinh xac trong qua trinh lap rap
Ngi dung:

1. Céu tric IC LM317 ‘
Phan tich nguyén li on ap cé dieu chinh

Vin 40V Vo
O
IC78XX
o O
IC79XX

Hinh 14.1. Phan tich nguyén i én dp ¢é diéu chinh

Bo6 diéu chinh dién ap 3 cuc giir cho dién ap gitta dau ra va cuc chung & mac ¢b
dinh, nhu thé hién ¢ hinh duéi day. Dic diém nay cé thé dugc tan dung dé tao ra dién &p
khac nhau d6i véi dién ap diéu chinh “danh nghia”.
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vin Vo )
o 7805 Cr A

+22v
Rg
1k VRS
p —— [:| R2 Vo
-
Vg = 10v® Vg
O O Y

Hinh 14.2. Phan tich nguyén Ii 6n dp ¢é diéu chinh
Ghi chu: dién ap gitta dau ra va cuc chung s& 1a 5V (7805 1a bo diéu chinh 5V)

Dién ap dau ra ctia mach dién ké trén Ia bang tong cua Vrs cong véi Vz, trong mach
nay no 1a 5V + 10V = 15V. Viéc mic thém vao dién tré va mot dibt 6n ap zener 10V sé tao
ra nguoén cung cap 15V.

Cac bo diéu chinh duoc ché tao trong pham vi rat gigi han cac gia tri c6 dinh, ky
thuat nay cé thé duoc sir dung dé tao ra dién ap dau ra mong muén bat ky.

LM 317 14 bo diéu chinh dién ap 3 cuc IC & muc dién ap thap. N6 duoc ché tao dic
biét dé dung cho cac muc dich diéu chinh dién ap.

LM 317 duy tri dién &p la hang sé khong doi ¢ 1,25V giita cuc dau ra va cuc diéu
chinh (ADJ).

Trong mach dién sau day, dién ap giita cuc dau ra va cuc diéu chinh dugc cai dit
noi tai 1,25V trong bo diéu chinh. Pién 4p nay duoc ndi qua dién tro 2200, khi d6 s& ¢6
dong dién 5,7 mA chay qua dién tré. Dong dién nay ciing sé chay qua dién tro 1 kQ va gay
ra sut ap 5,7V trén dién tré nay. (dinh luat Om, V =1xR =0,057 x 1000 = 5,7V).

Vin
+12v

O.v [a)

Hinh 14.3. Phan tich nguyén Ii 6n dp ¢é diéu chinh
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Do vay, dién &p & dau ra cd thé duoc xac dinh bang viéc cong Vri Vai Vre.
Voutput = VRt + VR2 = 1,25+ 5,7=6,92V

Néu nhu dién tré R, dugc thay thé bang dién tré thay doi (bién trd) Rva, nhu mé ta trén
hinh dudi day, thi khi d6 & d4u ra ciing tiép tuc bién thién tly thudc vao viéc cai dat cia Rva.

Vin CA V out

o LM 317 o

+20v J_
R1
220Q 1.25v

—} D 2
RVl VRV1
Oy © | -

Hinh 14.4. Phan tich nguyén Ii én &p c6 diéu chinh

Bang viéc luc chon gia tri thich hop cia R1 va Rz thi o dau ra cia mach diéu chinh
nay cd thé diéu chinh duoc tir gid tri tdi thiéu 1a 1,25V dén gia tri cuc dai khoang 37V

Dudi Py 12 bo diéu chinh bién d6i dién 4p c6 d6 dai dién ap kha 14 rong tir + -1.25V
dén +37V véi dong dién 1a 1.5A. Cai nay rat tién dung cho nhiing thiét bi can ngudn dicu
chinh.

Sy diéu chinh nay dung 2 con 1a LM317 va LM337
1: Bo diéu chinh dién ap duong - LM317

Pay duoc coi 1a mot linh kién chuyén doi khé 1a tién dung. Dung dé chuyén di dién
ap duong tir +1.25 dén +37V. Va c6 kha ning cung cap dong qua 1.5A

* Hinh dang xéac dinh chan ngoai thuc thé

L
-
IT.M317
+ 7T o
AT>.T o A |

Hinh 14.5. Hinh dang cua IC LM137
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Vo1 :

+ADJ 1a chan diéu khién (chan 1)

+ Vo 1a dién ap dau ra (chan 2)

+ Vi la dién ap dau vao (chan 3)

* Thong sb ciia LM317:

+ Pién ap dau vao Vi =40V

+ Nhiét d6 van hanh t =0 - 125°

+ Dong dién diéu chinh la tir : 5

+ Cong suit tiéu thu 16n nhat 1 20W
+ Dong dién dau ra 16n nhit Imax = 1.5A
+ Pam bao thong sb Vi - Vo >= 3V

2. Nguyén Iy hoat dong cita mach 6n ap diéu chinh dwoc dién 4p ngé ra dung IC LM317

2.1. So' @6 nguyén ly

D5

K + v%t
1N4007
>
R3 ~
R1 2K2 ™
N ) RL LM317 - .
3 2 220
VIN vouT
]
g D4 D1 5 . A
o S D6
% 4 3 _|cN e < S _lecs >
o] T~ Ei —T~ C2 5 T~ [e\]
& D2 > —
(@) D3 VR @)
< ™ (@)
> D7 5K or 10K D8 s
LED LED 3
R R o
d J
4
Cl1= C2 = C3 = 1000uF/50Vv =0

Hinh 14.6. So' d6 nguyén Iy mach én dp ding IC LM317
2.2. Nguyén ly hoat déng

Véi so d6 trén ta c6 thé diéu chinh dién ap dau ra bang dién tré R, va Vr duoc ndi
nhu hinh v& trén. Dong dién qua chan diéu chinh phai nho hon 100pA.

Dién 4p dau ra duoc tinh x4p xi bang:
Vo = 1.25.(1+R2/VR)

Vi cong thirc trén ta chi cho Rz 1a mot gid tri nhat dinh. Mot diéu quan trong 1a
dong dién qua chan diéu chinh phai nho hon 100pA va su két ndi giita dién trd Rz va VR
coi nhur 1a mot cau phéan ap khi d6 dién ap giita chan diéu chinh va chan dau ra phai c6 mot
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dién ap nhit dinh tic 1a & gita hai dién trd Rz va Vg dién ap ludn bang 1.25V (Hang sb nay
khong d6i). Do vay ta méi cé cong thirc trén.

Theo t6i 1a cic ban nén chon R = 120Q ==> Vg = 120 (V0/1.25-1)

C6 diéu can chu y: Pién ap dau ra luc nao ciing nho hon dién ap dau vao 1a >=3V. Ttc
la: Vi-Vo>=3V

Nhu vy ta hiéu nhu thé ndy: mudn c6 dién ap diéu chinh tir 1.25 dén 10V thi dién
ap dau vao can phai 1a >=13V. Néu ma hon thi khong dang. Phai luén dam bao diéu kién
trén: Vi—Vo>=3V

Vi bo diéu chinh nay cac ban c6 thé tham khao thém trong datasheet ctia no! Céc
ban nho la lép thém tan nhiét vao cho nd dé nd 1am viéc 6n dinh khi cong suit dau ra 16n

* Mot vai mach ung dung cua LM317

LM317 dung dé tao ra giai dién ap tir 1.25 dén 37V. C6 thé lam diéu chinh hay ¢
dinh dién ap dau ra dé sac acquy 12V hay 6V véi luu lugng acquy nhé (véi so dd nguyén
1y nhu trén). T6i lay vi du dé tinh cho mach sac acquy 12V.

3. Lip rap mach on ap diéu chinh dwoe dién ap ngd ra ding IC LM317

3.1. Lap rap mach
Buéc 1: Chon va kiém tra linh kién theo hinh 18.6

Budc 2: Lip rap linh kién Ién Board
Budéc 3: Kiém tra lai mach
Budc 4: Cap ngudn cho mach

3.2. Khao sat mach
Cép dién ap DC vao mach va diéu chinh tir 3V dén 40V, Do dién ap 6 ngd ra

CAU HO ON TAP

Cau 1: Hay trinh bay cau trdc cua IC 6n &p LM317?

Cau 2: Hay trinh bay nguyén Iy hoat dong ciia mach 6n ap dung IC LM317?
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