TUYEN BO BAN QUYEN
Tai liéu nay thudc loai sach gido trinh nén cac ngudn thong tin ¢ thé dugc phép
dung nguyén ban hoic trich dung cho cic muc dich vé dao tao va tham khéo.
Moi muc dich khac mang tinh 1€ch lac hodc st dung vé1 muc dich kinh doanh

thiéu lanh manh s€ bi nghiém cam.



LOI GIOI THIEU

Pé thyc hién bién soan gido trinh do tao nghé Pién tir cong nghiép & trinh d6
Cao Pang va Trung Cap, gido trinh Lip rap mach dién tir trong tw 13 mot trong nhitng
gido trinh mo dun dao tao chuyén nganh dugc bién soan theo ndi dung chuong trinh
chi tiét mé dun lip rap mach dién tir trong ti. Noi dung bién soan ngén gon, d& hiéu,
tich hop kién thirc va k¥ niang chat ché voi nhau.

Khi bién soan, nhém bién soan di c¢b gang cap nhat nhirng kién thirc méi c6 lién
quan dén ndi dung chuong trinh dao tao va phi hop voi muc tiéu dao tao, ndi dung 1y
thuyét va thuc hanh duoc bién soan gén v6i nhu cau thuc té trong san XUAt déng thoi
c6 tinh thuc tién cao.

Noi dung gido trinh dugc bién soan voi dung luong thoi gian dao tao 45 gio
gdm co:

Bai 1. Tong quan khuéch dai thuét toan-OPAM

Bai 2. Ung dung ctia OPAM

Bai 3. Ung dung mach so sanh

Bai 4. Mach nguén

Bai 5. Ung dung vi mach tuong tu thong dung

Trong gi4o trinh nay tac gia da sir dung nhiéu tai liéu tham khao va bién soan
theo mdt trat tu logic nhét dinh. Tuy nhién, tuy theo diéu kién co s& vat chit va trang
thiét bi tai truong c6 thé sir dung cho phu hop. Mic du di ¢ ging t6 chirc bién soan
dé dap mg dugc muc tidu dao tao nhung khong tranh dugc nhitng khiém khuyét.Réat
mong nhin dugc dong gop ¥ kién cua quy thay, co gido, ban doc dé nhom bién soan
s& hiéu chinh hoan thién hon.Cac ¥ kién dong gop xin guri vé Khoa Dién tir dién lanh
Trudng Cao dang nghé K§ thuat Cong nghé.

Xin tran trong cam on!

Ha Noi, ngay  thang  nam 2019
BAN CHU NHIEM BIEN SOAN GIAO TRINH
NGHE: PIEN TU CONG NGHIEP
TRUONG CAO DANG NGHE KY THUAT CONG NGHE
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GIAO TRINH MO DUN

Tén md dun: Lip rap mach Pién tir twong tur
Ma mo dun: MDP PTCN 15
Vi tri, tinh chat mé dun:

- Vi tri: La md dun chuyén mén trong chwong trinh dao tao nghé Dién tir cong
nghiép. Cung cép cho sinh vién nhiing kién thirc va ki nang can thiét dé tiép thu cac mo
dun chuyén moén khéc.

- Tinh chat ciia mén hoc: La mé dun chuyén mén nghé.

Muc tiéu moé dun:

- Kién thuc:

+ Trinh bay dugc nguyén 1y hoat dong, cong dung ctia cac mach dién dung vi mach
tuong tu.

+ Giai thich duoc cac so do ung dung vi mach tuong tu trong thuc té.

+ Thiét ké duoc cac mach khuéch dai, do luong dung vi mach tuong tu.

+ Phén tich dugc cac nguyén nhan hu hong trén mach ung dung dung vi mach
tuong tu.

- Ky nang:

+ Kiém tra, thay thé dugc cac linh kién hu hong trén cac mach dién tir dung vi
mach tuong tu.

- Nang luc ty chu va trach nhi¢m:

+ Rén luyén cho sinh vién thai do nghi€ém thc, ti mi, chinh xac trong thuc hién

cong viéc; ren luyén tac phong cong nghi¢p va an toan lao dong.

Noi dung mo dun:

Thoi gian (gio)

S6 PSSP A 2 Thuc hanh, thi .
Tén cac bai trong mo dun Tong Ly Thi/Kiém
TT i i nghiém, thag
i} thuyét tra

luan, bai tap

Bai 1. Tong quan khuéch dai thuaf
toan-OPAM

2 | Bai 2. Ung dung cia OPAM 18 | 4 13 1




Bai 3. Ung dung mach so sanh 8 2 6
Bai 4. Mach nguon 6 2 4
Bai 5. Ung dung vi mach tuong ty

thong dung 10 : !
Thi két thiic mé dun. 1

Cong 45 12 30




BAI 1: TONG QUAN KHUECH PAI THUAT TOAN OPAMP
MP 14 -01

Gioi thiéu:

Bai hoc nay gi6i thiéu vé nguyén 1y mach dién, cac thong sd co ban danh gia
vé khuéch dai vi sai va khuéch dai thuat toan, cac duong dic tinh va hinh dang thuc té
cua khuéch dai thuat toan.

Noi dung bai thuan tay 1y thuyét, cac kién thic nén can thiét: Nguyén 1y hoat
dong va quan hé gitra cac thanh phﬁn dong dién, dién ap trong BJT, khai niém vé don
vi do dB.

Muc tiéu:

- Trinh bay dugc nguyén ly céu tao, cac dic tinh co ban cua khuéch dai thuat
toan

- Nhan dang dugc cac loai IC khuéch dai thuat toan thong dung trong thuc té

- Tich cuc, chu dong va sang tao trong hoc tap
Noi dung bai hoc:

1. Ky hiéu, chirc nang chan

Tén goi “khuéch dai thuat toan” trude day dung dé chi mot loai mach dién duoc st
dung trong may tinh twong tw, nhiém vu mach nay nham thuc hién cac phép tinh nhu:
Cong, trir, vi phan, tich phan .. Khuéch dai thuat toan dugc viét tat 1a OPs hoac op-
amp. Hién nay, nguoi ta san xuat khuéch dai thuat toan dwa trén ky thuat mach don
tinh thé va dugc tng dung rong rai trong ky thuat twong tu.

CAu tao bén trong cua khuéch dai thuat toan kha phirc tap, gdm nhiéu linh kién
nhu: Dién tré, diode, transistor...va ngd ra 1a mot tang khuéch dai cong suat day kéo,
c6 thé noi khuéch dai thuat toan 1a mot linh kién dién tir phtrc hop voi mét sé thong sb
xéac dinh ma nho dé trong cac wng dung c6 thé giam duoc sé luong cac linh kién ngoai
can thiét va viéc tinh toan hé s6 khuéch dai caa mach ciing tré nén don gian hon. Hinh

1.1 trinh bay ky hiéu dién ctia khuéch dai thuat
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Hinh 1.1 Ky hiéu op-amp

Pién ap mét chiéu cung cap cho khuéch dai thuat toan 1a dién ap ddi xung +
Ug, thong thuong trong so d6 mach khong vé cac chan cung cap dién 4p nay. Tuy
nhién, trong cac tng dung khuéch dai tin hiéu xoay chiéu cé thé st dung ngudn cap
dién don cuc nhu + Ug hoac - Ug so véi masse.

Khuéch dai thuat toan c6 hai ngd vao ky hiéu 1a E+ con duoc goi 13 ngd vao
khong dao hoac ngo vao P (positive) va ngd vao E- con goi la ngd vao dao hoac ngd
vao N (negative). Tin hi€éu & ngd vao khong ddo cung pha véi tin hi€u ra va tin hiéu &
ngo vao dao thi ngugc pha véi tin hiéu ngd ra.

Ky hi¢u ngo ra la A, thong thudong mot vi mach khuéch dai thuat toan c6 toi
thiéu 5 chan ra do6 13: 2 chan tin hiéu vao, mot chan tin hiéu ra va 2 chan cép dién mot
chiéu, trong hinh 1.2 trinh bay dac tinh ciia mét khuéch dai thuat toan 1y tudng so sanh
v6i khuéch dai thuat toan thuc té. Hién nay hé sé khuéch dai mach ho VO va dién tro

ngd vao re ctia khuéch dai thuat toan thyc té ciing rat gan véi cac gia tri 1y tuong.

Pic tinh op-amp ly twéng op-amp thuc té

He s6 khuéch dai mach ho Vo= Mo=w Vo = 20. 10%...100. 103

‘A 5 5 N AUD
Dién tré ngo vaore=— re = ooQ) re = 10°Q...10%° Q
Dién tré ngo ra ra = % Fa = 000 r=30Q..1 KQ
Anh huong nhiét do AU = £(9) khong anh hwong |- 50°C..+75°C
Dai thong B = ooHz Tuy theo V: 104..10"Hz
Pham vi diéu khién Ua = f(Ug) -0 ... Foo - UB,,+ UB

Hinh 1.2 Péac tinh ctia op — amp



* Cu trac mach dién

Khuéch dai gdm nhiéu ting khuéch dai ghép truc tiép véi nhau va dugc ché tao

dué dang mot vi mach, cac tang nay duoc chia thanh 3 khdi co ban nhu sau:
- Khéi ngd vao.
- Khéi khuéch dai dién ap.
- Khéi nga ra.

S6 luwong transistor, dién tré trong cac loai khuéch dai thuat toan khac nhau
thuong khong gidng nhau. Trong thuc té sir dung chi can quan tam dén khéi vao va
khi ra cua khuéch dai thuat toan. Hinh 1.3 trinh bay cau tao caa vi mach pnA709

Khoi vao 1a mot khuéch dai vi sai BJT gom hai transistor rap theo kiéu khuéch
dai cuc phat chung, hai transistor ndy c6 thé dung loai transistor truong nham ting
dién tro ngd vao re cia mach, dé han ché mirc dién ap vao vi sai gitia E+ va E- khong
qua 16n, & mot vai loai khuéch dai thuat toan cé dat cac diode song song nguoc chiéu
nhau ¢ hai ngd vao nay.

Tiép theo khdi vao 1a khoi khuéch dai dién ap ciing gom maot hodc nhiéu tang
khuéch dai vi sai tiry theo tirng loai khuéch dai thuat toan, tin hiéu ra cua khdi nay sé
diéu khién khéi khuéch dai cong suat & ngd ra.

CAu tao khdi ra c6 thé 13 mot mach khuéch dai don véi cuc thu dé ho (open
collector), nhung théng dung nhat 1a mot mach khuéch dai day-kéo (push pull) tai cuc
phat nham muc dich giam dién tré ngd ra va nang cao bién d6 dién ap ra. Hinh 1.4
trinh bay hai dang c4u tao ngd ra ctia khuéch dai thuét toan.

Doi voi loai ngd ra khuéch dai day kéo, dién tro ra ra vao khoang tir 30Q dén
100Q va dong tai 16n nhit tuy theo tirng loai mach c6 thé tir 10 mA dén 25 mA con
dong tai cua loai cuc thu dé ha khoang 70 mA. Hién nay,céac vi mach khuéch dai thuat

toan déu duoc ché tao vai ngd ra c6 kha ning tw bao vé ngan mach.
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Hinh 1.3 So d6 mach op —amp

= [I] o + Uiy o ”:.'.. E
-
E o——d A E -—--—-u--J
ik
1 e
= 3= Uiy = — -l
a, Ngb ra day kéo b, Ngb ra cuc thu dé hé

Hinh 1.4 CAu tao ngd ra
2. Théng sb ky thuit ciia opam
Tuy theo linh vuc wng dung, khuéch dai thuat toan duoc ché tao véi cac thong sb
va hinh dang cua vo phu hop, hinh 1.5 trinh bay cac thong sé gidi han va dinh mic

ctia mot sé loai khuéch dai thuat toan dién hinh.
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BJT JFET
Théng < kv hiey | TBA221 | TAAB21
g yheu | rea741 | TAA709 | TAA761 | LF355 | LF357
g."f"”,’a” \ Usmex | 218V |£18V |18V |+18V | +18V
leh ap hguon Upmax | =30V |[£5V | +£18V |+30V |+30V
bién ap vao vi sai t o 55 op = .
Théi gian ngan mach z 0 0 20 0 0
Nhiét dé cho phép Smax 150°Cc | 130°C 150°C | 100°C | 100°C
Hg’fﬁtﬁof‘{fu%%a) Rosu | 120K/W | 120K/W | 120K/W | 175K/W | 175K/W
Mach-V6 Riwse 80K\ | 8OK/W | 8OKW | - )
Dinh mure
Us=+15V
- 0
ﬁuskg’ C g Vo 100dB | 93dB | 85dB |80dB | 80dB
bia ,msp o Uo +6mV |[x2mV |[£6mV | +3mV |3 mV
ngl'?lgD;h G 90dB | 90dB | 79dB | 100dB | 100 dB
e tre a fo 2 MO 260 KQ | 200KQ | 10”0 | 1020
eh o' Ngo vao, le 80nA | 300nA | 500nA |30pA | 30 pA
D_onng cTJen Ngo vao la 750 150 © 0.p 50 W -
g?nn tETci)’éﬂgr? rr??ra (max) la 20 mA 10 mA 70 mA 25 mA }
Tan 36 gi6 hian fo 5Hz | theoRC ) T0HzZ [25Hz -
Tin sé ggt ' fr 500KHz | 5 MHz | 200KHz | 2 5\MHz | 25 MHz
Bién thien dién 4 Uamax +13Vv |13V +13V | +13V | +£13V
ien thién dien ap ra Ustmax | 213V |10V |29V +15V | -
Pham vi dong pha - 12V

Hinh 1.5 Thong sb gigi han va dinh méc cua mot sé KDTT tiéu biéu
3. Mot s6 OPAM thong dung

V& hinh dang cua vo, co loai khuéch dai thuat toan vo nhya véi tir 6, 8 cho dén 14

chén ra hodc ciing c6 loai vo bang kim loai, & hinh 1.6 trinh bay cac dang vo cua mét

s6 khuéch dai thuat toan thong dung.
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BAI 2: UNG DUNG CUA OPAM
MD 14 - 02

Gioi thiéu
Bai hoc nay tap trung vé cac tng dung co ban nhat caa khuyéch dai thuat toan
tir cac mach 1am toan nhu cong, trir,...cho dén cac mach khuéch dai mot chiéu, xoay
chiéu va ca kha ning thuc hién cac mach loc tin hiéu
Kém theo ndi dung phan Iy thuyét con cé cac bai tap voi cac mach ang dung cu
thé. Ngoai ra, viéc rén luyén k¥ ning tay nghé con dugc thyc hién thong qua céac bai
thue hanh lap rap, phan tich mach tai xuong.
Muc tiéu
- Phan tich dugc nguyén 1y hoat dong cua cac mach khuéch dai dao, mach
khuéch dai khong ddo, mach cong, mach trir, mach khuéch dai vi sai, mach vi phéan,
mach tich phan,... dung khuéch dai thuat toan
- Tinh todn dugc cac thong s hoat dong cua cac mach khuéch dai thong
dung trén
- Thiét ké dugc cac mach ung dung cho mot sd mach thong dung trén
- Kiém tra, thay thé duogc cac linh kién hu hong trén mach rng dung
- Chu dong va tich cuc trong hoc tap va rén luyén
Noi dung bai hgc:
1. Mach khuéch dai dao
Trong truong hop nay khuéch dai thuat toan 1am viéc nhu mot mach khuéch dai
tuyén tinh, hé s6 khuéch dai Vo duoc 1am giam xudng bang dién ap hoi tiép lay tir mot
cau phan ap dit & ngo ra va dua trd lai ngo vao dao (hinh 2.1).

R2

.1.1.2_. =

Bl M. | X
o —F -
T/T Uol o >—‘i——(1)
r

-

Un

Hinh 2.1 Mach khuéch dai déo
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Hé sb khuéch dai dién 4p V cua mach dugc tinh voi didu kién khuéch dai thuat toan
1a 1y twdng co nghia la Vo = 0o va re = oo.

Xét tai ngo vao cua mach:

UA =Up - U2

ma: Up=0V

do do: Ua=-U

Tir d6 tinh dwoc hé sé khuéch dai caa mach

Vi re = o0 nén dong qua R bang dong qua R2. Suy ra:

U2 _  LR2_ R2

U1 LR1 Rl
Tir cong thire trén cho thy hé sé khuéch dai cua mach khuéch dai dao chi phu
thudc vao cac linh kién ngoai d6 1a hai dién trd Ry va R2 va dau trir chang to dién ap
ra va dién ap vao nguoc pha nhau.
2. Mach khuéch dai khong dao
So dd & hinh 2.2 1a mot mach khuéch dai khong dao dung khuéch dai thuat toan,
dién ap can khuéch dai dugc dua vao ngé vao khong dao E+ va dién ap hoi tiép 1a mot

phan caa dién 4p ra duoc dua vao ngd vao dao E-.

Hinh 2.2 Mach khuéch dai khong dao
Gidng nhu trong trudng hop khuéch dai dao, khuéch dai thuat toan duoc xem
nhu 13 1y tuéng, phuong trinh dién 4p & ngod vao va ngo ra caa mach duoc viét nhu
Sau:
Ue=Up+ Us
Ua=U2+ U
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Vi Up =0 V nén cac phuong trinh trén tr¢ thanh

Ue= U
Ua=Uz+ U
Suy ra hé s6 khuyéch dai V

Vi dong dién ngo vao cua khuéch dai thudt toan xem nhu bang 0 nén dong qua
R1 va R2 bang nhau, ta c6:
V=l+2

R1
Nhdn xét: H¢ s6 khuéch dai duong va luon 16n hon 1. Do d6, tin higu vao va ra
d6ng pha nhau va gia tri ciia V chi phu thudc vao hai dién tro R1 va R,
Uu diém cua mach khuéch dai khong dao 1a dién tré ngd vao ctia mach rat cao
nén thuong duoc goi tén 1a mach khuéch dai do luong.
3. Mach khuéch dai cong dao
Mach khuéch dal dao c6 thé khuéch dal va cong nhiéu nguon dién ap dat & ngo
vao. Hinh 2.3 trinh bay mot mach cong ding khuéch dal dao vél hai dién ap ngod vao
(c6 thé nhiéu hon néu can thiét).
Trong trudng hop khuéch dal dao, ngod vao E- duge xem nhu 13 diém masse gia.

Do do ta c6 quan h¢ sau:

i+ l=-13
o UE1 UE2 UA
Hoac: —+—=-—
R1 R2 R3
R, In
Ugy 0=~
I, I
UE? o ™ — e
R2 R3
I
U, 0——-—(:—;.J
El i
; ————0 Uj
O —0

Hinh 2.3 So d6 mach cong dao

Suy ra gia tri caa Ua
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R3 R3
-Ua=— Um+—= .U
A= Ver+— Ue

Néu chon R1 = R2 = R, phuong trinh trén tré thanh
-Ua = % (Ue1 +UEg2)
Két qua trén cho thy dién ap ra Ua ti 18 vél tong sé cua hai dién 4p vao va V 1a
hé s6 khuéch dal caa mach cong, dau trir chung té mach c6 goc pha ¢ = 180°.
Truong hop téng quat

R3 R3 R3
-Ua=— U1 +— U+ ....+— U
A R1 E1l R2 E2 Rn En

4. Mach khuéch dai cong khong dao

— —AAN
I R2
ht
A
N — R
—— +
UL —AAA T
R1 >
Iy
B
U2 —AA—
R1 T’
2
Hinh 2.4

U+=U-=Ua=Us
I+=1-=0

Xét tai nut A, ta co:
lo—1.— =0

0-UA UA-Ur _ g
R2 R2

X¢ét tai nut B, ta co:
lh+lo—1+=0

U1-UB @A U2-UB
+ =0
R1 R1
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Thay Ua=Ugvaotaco:
r=U1+ Uz
5. Mach trir
Mach trir 1a sy két hop gira mach khuéch dai dao véi mach khuéch dai do luong

(khong dao) hinh 2.5 trinh bay so dd mach caa mach trir

R3
—
R1
E1
D—‘:’—}_‘_Q )
E2
R2

l -0
Hinh 2.5
Gia sir ngé vao Ez 1a masse va dién ap vao dit 1én E1, theo két qua ciia mach
khuéch dal dao, ta dwoc
-
Ua= -~ Ue1
Gia sir E1 1a masse va dién ap vao dit 1én Ea, theo két qua caa mach khuéch dai
khong déo ta cé
14k
Ua=1+ ~ Ue2

Néu ca hai E; va E, déu 1a ngd vao, suy ra:

R3

R3
Ua=1+— Ur-—.
A R1 2 R1

Ue1

Nhu vay, dién ap ra ti 1¢ v6i hiéu sb ctia 2 dién ap vao Ugr va Ugz nhung véi hai
hé s6 khuéch dai khac nhau.

Mach dugc hiéu chinh lai bang cach giam thanh phan dién 4p vao Ue, Véi cau
phan ap gom hai dién tro' Rz va R4 (hinh 2.6).

Luc nay dién ap tai ngo vao E+ la
R4
R2+R4

UE+ = UEz.
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Hinh 2.6
Suyra:
- 14 R _R4 _R3
Ua=14 R1 ' R2+R4'UE2 R1'UEl

Chon R2 = R1; R4 = Rs, phuong trinh tré thanh
- R3 _R3 - R3 -
Ua= R1.UE2 Rl.UE1 Rl.( Uez - Ug1)
Vay hé s khuéch dai cia mach trir 1a : ?

6. Mach khuéch dai vi sai

Ry
VWA
vi B 1 ~
_.Vuut
V2e— AN +
R,
=R,

Hinh 2.7
Mach dién nay dung dé tim ra hiéu s6, hoic sai sé giita 2 dién 4p ma mdi dién ap
¢6 thé duoc nhan vai mot hang sb. Hang sé nay xac dinh nho céc dién tro.

_ /. (RE+RDRgy |, Rf
Vou = V2((Rf+R2)R1) Vi R1

Tong tro vi sai Zin (giita 2 chan dau vao) = R1 + Rz
Hé s6 khuéch dai vi sai
Néu R1 = Rz va Rf = Ry
Vour = A.(V2— V1) va A=R¢/ R1
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7. Mach tich phan

Hinh 2.8 trinh bay so do ciia hai mach tich phan

O hinh 2.8b, mach tich phan dwogc dit lai (reset) nho tiép diém S va dién tro R1,
dién tich chira trong C sé& phéng qua R1 khi S dong, R1 han ché dong phong cua C.
Gia sir dién tich trong tu da phong hét qua R1, phuong trinh dién 4p & ngd vao va ngd

ra dugc biéu dién nhu sau:

—{ P —
c c
=i} — s
. =~
uc
R h R
£ o— == £
™ ml >'—°A >—b—oA
) A lu‘ i Iu.
O~ —O O- -0
2 R
a) Mach tich phdn co bdn b) Mach tich phén c¢6 reset
Hinh 2.8
Ue=Ur+ Up
Va: Ua=Up-Uc
Uo rat nho xem nhu bang 0, phuong trinh trén tr thanh
Ue = Ur
Uc=-Ua
Vi dong vao ngd E- = 0 nén ie = ir va dong nay s€ nap vao tu C, ta co:
_ o =], —UR _ UE
le=lc=Ilr= T

Suy ra dién tich trong tu C

Q:ic.t:iR.t
Ma: Q=C,U
Nén : uc:%:%.ic.t:%.iR.t

Dong nap vao tu dugc xac dinh boi dién ap vao va dién tré R, do do:

1. 1.
Ue=—.Irt=—.Ict
CTR-R*T R E

Va dién ap ra cta mach duoc tinh theo biéu thirc sau

1 .
Ua = CR'IE't
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Yy

At
\\\ S l}uM-K".uﬂ" \\\ l]qu'Kn'Uez't
~
| N\
" N

~J ~ 1.

Hinh 2.9 Quan h¢é giira dién ap ra v&i dién ap vao khi Ki thay doi

1
L
|

|
|
|
|
|
|
|
[
|
l

Hinh 2.10 Dang song di¢n ap

Thanh phan 1/CR 1a hing sé phu thudc vao ciu tao mach dién va duoc ky hiéu
1a Ki, tich s RC 1a hang s6 thoi gian ciia mach tich phan ky hiéu 1a Ti. Hinh 2.9 cho
thay anh huong cua Ki va ue dén dién ép ra.

Tir hinh vé cho thay khi RC cang 16n dién ap ra cang tuyén tinh va khi dién 4p
vao cang cao thi téc do bién thién ctia dién 4p ra cang nhanh. Hinh 2.10 1a dang séng
cua dién ap ra va dién ap vao.

8. Mach vi phan
Néu hoén dl vi tri ctia R va C & hinh 2.8 v61 nhau thi mach sé tré thanh mach vi

phan, hinh 2.11 13 so @ co ban cua mach vi phan.
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-

m
o

L %

Up

oxabo

Hinh 2.11
Mach vi phan ¢ hinh 2.11 ¢6 déc tinh twong tu mach vi phan dung linh kién thu
dong RC. Hinh 2.12 mo ta dac tinh ctia mach vi phan tuong ing vai dién ap vao co

dang xung va dang tuyén tinh

Ug
* Y
/,' :
”~
~
/, gy
”
-~
Up t Uy t
_______ —_———ly
[ Uy
¢ |
. Upy
A . Uy
a) Dién 4p vao dang xung b) Dién 4p vao dang tuyé'n tinh

Hinh 2.12 Dang dién ap ra v6i cac dién ap vao khac nhau

Néu dit & ngd vao cua mach mot xung dién ap hinh chir nhat ug, dong dién nap
vao tu lac nay chi bi gigi han bai dién tré trong ciia nguon dién ap vao, dong dién nay
c6 gia tri rat on va khi chay ngang qua R sé 1am cho dién ap ra ua c6 gia tri ciing 16n
(phu thudc vao ngudn cip dién UB), khi tu da day thi dién ap ra lai tré vé 0, dién tro

trong ciia nguoén dién p vao cang nho bé rong cia dién ap ra cang hep (hinh 2.12)
Néu dién ap vao co dang tuyén tinh, dong nap vao tu sé 1 hing sé (ddng thol
cling 14 dong qua R). Do d6, dién ap ra ciing 13 hang s, do 16n cua dién ap ra phu
thudc vao tbe do bién thién cua dién ap vao va tri s6 caa RC, RC cang 16n dién ap ra

cang 1én
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_ _RC, AUE
Ua =-RC. ~
Hang s6 phu thudc mach dién 1a Kp = RC
K, AUE
Ua = - Kp. ~

Ca hai mach tich phan va vi phan 1a nhitng khdl chirc ning co ban trong k§y thuat
diéu khién tu dong
9. Bai tap thwe hanh
9.1. Lap rap mach khuéch dai dao

: 1
R
o’ =15V 1
A Rkl 1 kQ Ry
- 1
) J
2 Re
so0 ke 10 kQ & E

~ U
UO‘ =-15V Ry E

p

a. Chuan bi dung cu, thiét bi linh ki¢n

TE*
—
)
+
0 --—0

T
H

* Dung cu thiét b

Dung cu Thiét bi

Bo cam Pong ho VOM

Panh kep Osilocope

Kéo May phat tan

* Linh kién

STT | Tén linh ki¢n So lrgng
1 IC 741P 01
2 R10k 02
3 R 1k 02
4 VR10k 01

b. Trinh ty thye hién
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Céac budc cong viée

Noi dung

Yéu cau ki thuit

Bude 1:

- Chuan bj c4c linh kién da
chon, board mach

- Xac dinh vi tri dat linh

kién trén board

- Kiém tra chat luong va
xac dinh cuc tinh

- Xac dinh vi tri dat linh
kién, cac duong day ndi,

dudng cap nguon

- X4ac dinh dang chan linh
kién

- Vi tri dat linh kién phai
thuan lgi cho qua trinh can

chinh mach

Budce 2:
- Lap rap linh kién trén

board

- Cam IC 741P

- Cam céc linh kién phu trg
R1, R2, Re,Rr, VR

- Cam day lién két mach

- Cam day cap nguon

- Céc linh kién cam dung vi
tri da xac dinh, tiép xuc tot.
- Cac day ndi khong chong

chéo nhau

Budc 3:

- Kiém tra mach dién

- Kiém tra lai mach tir so d6 lap rap sang so d6 nguyén

1y.

- Bo kiém tra an toan, kiém tra nguon cap

Budc 4:

- Cép ngudn do thong sb

- Cap nguon va tin hiéu dau vao cho mach dién quan sat

hién tugng cua mach

Thay Rr =22k va Rr = 47k

doi

mach dién - Dung dong ho VOM do dién ap Ue va Ua
- Dung may hién song do kiém tra dang song dau ra
Budc 5: - Dung dong ho VOM do dién ap Ug va Ua khi R thay

- Dung may hién song do kiém tra dang song dau ra

9.2. Lap rap mach khuéch dai khong dao

Ua
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a. Chuan bi dung cu, thiét bi linh ki¢n

* Dung cu thiét bi

Dung cu Thiét bi

Bo cam Pong ho VOM

Panh kep Osilocope

Kéo May phat tan

* Linh kién
STT | Tén linh ki¢n So lwong
1 IC 741P 01
2 R10k 03
3 R 1k 02
4 VR10k 01
. Trinh ty thyc hién
Cac budc cong viéc Noi dung Yéu ciu k§y thuit

Buoec 1:

- Chuaén bj c4c linh kién da
chon, board mach

- Xac dinh vi tri dat linh

kién trén board

- Kiém tra chat lugng va
xac dinh cuc tinh

- Xac dinh vi tri dat linh
kién, cac dudong day ndi,

dudng cap nguon

- Xéc dinh ding chan linh
kién

- Vi tri dat linh kién phai
thuan lgi cho qua trinh can

chinh mach

Budc 2:
- Lap rap linh kién trén

board

- Cam IC 741P

- Cam céc linh kién phu trg
R1, R3,R4, Re, Rr, VR

- Cam day lién két mach

- Cam day cap nguon

- Céc linh kién cam ding vi
tri d4 x4c dinh, tiép xuc tot.
- Cac day nbi khong chong

chéo nhau

Budc 3:

- Kiém tra mach dién

- Kiém tra lai mach tir so dd
ly.

- Do kiém tra an toan, kiém t

lap rap sang so d6 nguyén

ra ngudn cap
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Budc 4: - Cép ngudn va tin hiéu dau vao cho mach dién quan sat
- Cap ngudn do thong sd | hién trong cia mach
mach di¢n - Dung dong hd VOM do dién ap Uk va Ua

- Dung may hién séng do kiém tra dang song dau ra

Budc 5: - Dung dong ho VOM do dién ap Ue va Ua khi Rr thay
Thay Rr =22k va Rr = 47k | dbi

- Dung may hién séng do kiém tra dang song dau ra

9.3. Lap rap mach cong

+*
R‘
Z Um.|5V 1 kQ

a Rg1 Rg
@ Uy =0 ...10V 30 L e

Z Re2
10 kQ

+
&)

@ Uﬂ' =-15V

+E

o

0 $+—e )
C
m
-3 -
x N x
2 o]
C
m
LN
m
+ |
O --— 0
C
>

a. Chuan bi dung cu, thiét bi linh ki¢n

* Dung cu thiét b

Dung cu Thiét bi

Bo cam Pong ho VOM

Panh kep Osilocope

Kéo May phat tan

* Linh kién

STT | Tén linh kié¢n So lrgng
1 IC 741P 01
2 R10k 03
3 R 1k 02
4 VR1k 01




b. Trinh tu thuc hién
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Cac buée cong viéc

Noi dung

Yéu ciu k§y thuit

Budce 1:

- Chuan bj c4c linh kién da
chon, board mach

- Xac dinh vi tri dat linh

kién trén board

- Kiém tra chat luong va
xac dinh cuc tinh

- Xéc dinh vi tri dat linh
kién, cac duong day ndi,

dudng cap nguon

- Xac dinh ding chan linh
kién

- Vi tri dat linh kién phai
thuan loi cho qua trinh can

chinh mach

Budc 2:
- Lap rap linh kién trén

board

- Cam IC 741P

- Cam céc linh kién phu trg
R1, R2, VR, R4, Re1, Re,
Rr

- Cam day lién két mach

- Cam day cap nguon

- Céc linh kién cam ding vi
tri da xac dinh, tiép xuc tot.
- Cac day nbi khong chong

chéo nhau

Budc 3:

- Kiém tra mach dién

- Kiém tra lai mach tir so d6 lap rap sang so d6 nguyén

1y.

- PBo kiém tra an toan, kiém tra nguon cap

Budc 4:
- Cap nguodn do thong sb

mach dién

- Cap nguodn va tin hiéu dau vao cho mach dién quan sat

hién tuwong cua mach

- Dung dong hd VOM do dién ap Uk va Ua

- Dung may hién song do kiém tra dang song dau ra

Budc 5:
Piéu chinh Ug = 2v va

Ugo= -2v

- Dung dong ho VOM do dién ap Ua khi Ug, thay d6i

- Dung may hién séng do kiém tra dang song dau ra

9.4. Lap rap mach trir
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R2
1
| S|
186K
Rl 1@8K
Ve
V2 e
R3 108K

GND
a. Chuan bi dung cu, thiét bi linh kién

* Dung cu thiét b

Dung cu Thiét bi
Bo cam Pong ho VOM
Panh kep Osilocope
Kéo May phat tan

* Linh kién

STT | Tén linh kién S6 lwong
1 IC 741P 01
2 R100k 04
b. Trinh ty thuc hién
Cac budc cong viéc Noi dung Yéu ciu k§y thuit

Buoc 1:
- Chuan bj céc linh kién da | - Kiém tra chat luong va
chon, board mach xac dinh cuc tinh

- Xac dinh vi tri dat linh | - Xac dinh vi tri dat linh
kién trén board kién, cac duong day ndi,

duodng cap nguon

- Xac dinh ding chan linh
kién

- Vi tri dat linh kién phai
thuan lgi cho qua trinh can

chinh mach
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Budce 2:
- Lap rap linh kién trén
board

- Cam IC 741P

- Cam céc linh kién phu trg
R1, R2, R3, R4

- Cam day lién két mach

- Cam day cap nguodn

- Céc linh kién cim ding vi
tri da x4c dinh, tiép xuc tot.
- Cac day ndi khong chong

chéo nhau

Budc 3:

- Kiém tra mach dién

- Kiém tra lai mach tir so d6 lap rap sang so d6 nguyén

1y.

- Bo kiém tra an toan, kiém tra nguon cap

Budce 4:

- Cap ngudn do thong sb

- Cap ngudn va tin hi¢u dau vao cho mach dién quan sat

hién tuwgng cua mach

mach dién - Dung dong hd VOM do dién ap V1, Va2 va Ua

- Dung may hién séng do kiém tra dang song dau ra
Budce 5:
Piéu chinh V2 = 2v; - Dung dong ho VOM do dién ap Ua khi V2 thay d6i
Vo= -2v - Dung may hién séng do kiém tra dang song dau ra

9.5. Lap mach khuéch dai vi sai
Rs
. J‘\ " 100 k02
Uol =15V $ ;(Q r—
(& I ~ Rs
10 k2
= — | o - P
+ T Ry -0
o 10 k0 E
@: Uy =15V | +
. UE1 Ua
L] ?ig 1”52 ?o.o kQ
o— 5 B O
a. Chuan bi dung cu, thiét bi linh kién
* Dung cu thiét bi
Dung cu Thiét bi
Bo cim Pong ho VOM
Panh kep Osilocope
Kéo May phat tan




* Linh kién
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STT | Tén linh kién So lwong
1 IC 741P 01
2 R100k 02
3 R1k 02
4 R10k 02
5 VR10k 01
. Trinh tu thwe hién
Cac budc cong viée NoOi dung Yéu cau k¥ thuat

Budce 1:

- Chuan bj c4c linh kién da
chon, board mach

- Xac dinh vi tri dat linh

kién trén board

- Kiém tra chat lugng va
xac dinh cuc tinh

- Xac dinh wvi tri dat linh
kién, cac duong day ndi,

duong cap ngudn

- Xéc dinh ding chan linh
kién

- Vi tri dat linh kién phai
thuan lgi cho qua trinh can

chinh mach

Budc 2:
- Lap rap linh kién trén
board

- Cam IC 741P

- Cam céc linh kién phu trg
R1, R2, VR, R3, R4, R5,
R6.

- Cam day lién két mach

- Cam day cap ngudn

- Céc linh kién cam ding vi
tri da xac dinh, tiép xuc tot.
- Cac day ni khong chong

chéo nhau

Budc 3:

- Kiém tra mach dién

- Kiém tra lai mach tir so d6 lap rap sang so d6 nguyén

1y.

- Do kiém tra an toan, kiém tra ngudn cap

Budc 4:

- Cap ngudn do thong sb

- Cap nguodn va tin hiéu dau vao cho mach dién quan sat

hién tugng cua mach

mach dién - Dung dong hd VOM do dién ap Ve1, Vez va Ua
- Ding may hién séng do kiém tra dang song dau ra
Budc 5: - Dung dong ho VOM do dién 4p Ua khi VR thay doi
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Diéu chinh VR

- Dung may hién song do kiém tra dang song dau ra

9.6. Lip rap mach tich phan

R2(Z
@an R )

10k

R3
1K
a. Chuan bi dung cu, thiét bi linh ki¢n
* Dung cu thiét b
Dung cu Thiét bi
Bo cam Pong ho VOM
Panh kep Osilocope
Kéo May phat tan
* Linh kién
STT | Tén linh kié¢n So lwgng
1 IC 741P 01
2 R100k 01
4 R10k 02
5 Cl 01
b. Trinh ty thuc hién
Cac budc cong viéc Noi dung Yéu ciu k§y thuit

Budce 1:
- Chuén bj c4c linh kién da

chon, board mach

- Kiém tra chat luong va

xac dinh cyc tinh

- X4c dinh dang chan linh

kién
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- Xac dinh vi tri dat linh

kién trén board

- Xac dinh vi tri dat linh
kién, cac duong day ndi,

dudng cap nguon

- Vi tri dat linh kién phai
thuan lgi cho qua trinh can

chinh mach

Budce 2:
- Lip rap linh kién trén

board

- Cam IC 741P

- Cam céc linh kién phu trg
R1, R2, C1, RS.

- Cam day lién két mach

- Cam day cap nguodn

- Céc linh kién cam dung vi
tri d4 x4c dinh, tiép xuc tot.
- Cac day ni khong chong

chéo nhau

Budce 3:

- Kiém tra mach dién

- Kiém tra lai mach tir so d6 lap rap sang so do nguyén

1y.

- Bo kiém tra an toan, kiém tra nguon cap

Budc 4:
- Cép ngudn do thong sb

mach dién

- Cap ngudn va tin hi¢u dau vao cho mach dién quan sat

hién tugng cua mach

- Dung dong ho VOM do dién ap Ue va Ua

- Dung may hién song do kiém tra dang song dau ra
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BAI 3: UNG DUNG CUA MACH SO SANH
MD 14 - 03

Gigi thigu
Mach so sanh tan dung téi da hé s6 khuéch dai vong hé trong opamp va duoc ché
tao thanh nhirng vi mach chuyén dung nhu LM339, LM306, LM311, LM393, NE527,
TLC372 .... Cac vi mach nay duoc thiét ké dé dap (ng rt nhanh theo su thay d6i cua
tin hi€u vao.
Muc tiéu
- Trinh bay dugc nguyén ly hoat dong cdc mach so sanh
- Lap duoc cic mach so sanh ding yéu cau ky thuat
- Reén luyén tinh ty mi, chinh xéc, an toan va v¢ sinh cong nghiép
Néi dung bai hoc:
1. Ky hiéu, chirc niing va nguyén ly hoat dong
Thuc chat 1a mach khuéch dai khong c6 hdi tiép am, hé sé khuéch dai ltc nay 1a
hé s6 khuéch dai mach hé Vo. Hinh 2.1 trinh bay hai dang mach so sanh dung khuéch
dai thuat toan

Rt

A A
Rt
et H}E’ ’

“ e |t

L B ’ -

a) b) pa

Hinh 2.1 Mach so sanh dung op-amp

Vi Vo qua 16n do d6 ngd ra s& nhanh chong dat dén gi tri gii han twong @ng
v6i mot dién 4p rat nho & ngd vao. VD: Vo = 30.000 va Ug =+ 12 V, lac nay chi can
Ue = 0,4 mV ciing dii lam cho Ua = Ug. Hinh 2.2 cho thay cac duong dic tinh truyén
tuong Gng véi hai mach so sanh & hinh 2.1. O duong dic tinh (a) dién ap vao va ra

ngugc pha nhau va ¢ dudng dic tinh (b) dién 4p vao va ra dong pha nhau.
Gia sir dién ap vao thay di mot lwong rat nho tir tri s6 am sang tri s6 duong, dién
ap ra s& khong thay doi dot ngot ma véi mot toe do khoang 1 V/usS, dé bién thién tir -
18V dén +18V phai can mot khoang thoi gian 14 36 pS. Ngoai ra, do hé sé khuéch dai

cua khuéch dai thuat toan qua 16n nén cac transistor d& tién vao vung bao hoa, diéu
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nay ciing 1am ting thoi gian bién di cua dién ap ra

Y

v
Mach A Mach B

S Uy =+Up

A
1
1
1
\
Y
\

Hinh 2.2 Pac tinh truyéﬂ cua mach so sanh
Pé dién ap ra bién thién nhanh miac du dién ap vao thay d6i cham thudng céc

mach so sanh phai két hop véi bién phap hdi tiép dwong (hinh 2.3).

R3
..
Sm—

Hinh 2.3

Qua trinh hoi tiép duwong duogc thyuc hién bang cach dua dién ap ngd ra ngang
qua dién tré R3 tré vé ngd vao khong dao, mach so sanh luc nay c6 dic tinh giong
nhu mot chuyén mach dién tir va duoc goi bang mot tén riéng 1 schmitt trigger.

2. Lap mach tw dong diéu khién bing anh sang

VCC (5V)
A
R1 é R3
1k
Quang tr < © U1A
3 \ R5
1 Q1
2 | C1815
/
1k
LM324 « LED
Bien tro !
x
VB R4 Y
10k 330
R6
1K




a. Nguyén ly hoat dong:
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Khi c6 4nh séang chiéu vao quang trd thi tré khang cua quang tro sé giam => dién

ap chan 2 ting 1én. Khi Ug. > Ug+ 1am dién 4p ngd ra Ua = Ov => BIT khong dan =>

den khong sang.

Khi khong c6 anh sang chiéu vao quang tré => Ry ting cao => dién 4p tai chan 2

giam. Khi Ug- < Ug+ thi Ua = 5v => BJT dan => LED sang.

b. Chuin bi dung cu, thiét bi linh kién

* Dung cu thiét bi

Dung cu Thiét bi

Bo cam Pong ho VOM

Panh kep

Kéo

* Linh kién
STT | Tén linh kién S6 lwong
1 IC LM324 01
2 R1k 03
4 VB10k 01
5 R330 01
6 Quang tro 01
7 LED 01
8 C1815 01
c. Trinh ty thuc hién
Cac budc cong viée Noi dung Yéu ciu ky thuit

Bude 1:

- Chuan bj c4c linh ki¢n da
chon, board mach

- Xac dinh vi tri dat linh

kién trén board

- Kiém tra chat lugng va
xac dinh cuc tinh

- Xac dinh vi tri dat linh
kién, cac duong day ndi,

duodng cap nguon

- Xac dinh ding chan linh
kién

- Vi tri dat linh kién phai
thuan lgi cho qua trinh can

chinh mach
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Budce 2:
- Lap rap linh kién trén
board

- Cam IC 741P

- Cam céc linh kién phu trg
R1, VB, R3, R4, R5, Q1,
LED, R6.

- Cam day lién két mach

- Cam day cap nguodn

- Céc linh kién cim ding vi
tri da x4c dinh, tiép xuc tot.
- Cac day ndi khong chong

chéo nhau

Budece 3:

- Kiém tra mach dién

Iy.

- Kiém tra lai mach tir so d6 lap rap sang so do nguyén

- Bo kiém tra an toan, kiém tra nguon cap

Budce 4:
- Cép ngudn do thong sb

mach dién

- Cap ngudn Vcce quan sat hién tugng cia mach

- Dung dong hd VOM do dién ap tai chan 2 va chan 3

3. Lap mach bao vé dién ap

1k

AMA

2k sk 0} 51
- - [e]
L . 2PN18
([ [
\ > > 3 ;:;”’:”‘ﬂ"
2D
47V ! L
0.5W gyo& =l]g\5 §Elok
) o Q1 DI
=Y o| BCs48 IN914
7 20k " ! Kﬁ\! R &
"4 ’
. = 2%

wyy

|

LOAD

o -

Q2

MTP3055Y 5
G —t
& 7
BATTERY 1

AAAA
wyy
-

Hinh 2.5 Mach tu ngit khi tut ap

a. Nguyén ly hoat dong

Khi S; bat, Uy = 12V, Q1 phan cuc thuan tin hiéu dua vao chan 2 LM358 so sanh

véi tin hiéu tai chan 3 => Ug. > Ug+ => tin hiéu dau ra cua IC1 & mac cao => Q2 dan.

Uy < 10v, Q1 ngung dan Ue. < Ug+ => tin hiéu dau ra cia IC1 ¢ muc thap => Q2




ngung dan.
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Mach ty ngat khi tut ap két ndi voi dc quy caa xe dap dién, xe may dién. Chung ta

c6 thé diéu chinh ngat dién xe khi ic quy tut dién ap bang cach diéu chinh bién tro

VRL1.

b. Chuin bi dung cu, thiét bi linh ki¢n

* Dung cu thiét bi

Dung cu Thiét bi

Bo cam Pong ho VOM

Panh kep

Kéo

* Linh kién
STT | Tén linh ki¢n S6 lwong
1 IC LM358 01
2 R1k 01
4 VR20k 01
5 R22k 02
6 R10k 02
7 R1,8k 01
8 BC548 01
9 1N914 01
10 DZ4,7v/0,5W 01
11 R1M 01
12 MTP3055V 01
c. Trinh ty thuc hién
Cac bude cong viéc Noi dung Yéu ciu k§y thuit

Budce 1:
- Chuén bi cac linh kién da

chon, board mach

- Kiém tra chat lugng va

xac dinh cuc tinh

- Xac dinh ding chan linh

kién
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- Xac dinh vi tri dat linh

kién trén board

- Xac dinh vi tri dat linh
kién, cac duong day ndi,

dudng cap nguon

- Vi tri dat linh kién phai
thuan lgi cho qua trinh can

chinh mach

Budce 2:
- Lip rap linh kién trén

board

- Cam IC LM358

- Cam céc linh kién két n6i
theo thur tu tur trai sang phai
theo so do.

- Cam day lién két mach

- Cam day cap nguon

- Céc linh kién cam dang vi

tri d4 x4c dinh, tiép xuc tot.

Budece 3:

- Kiém tra mach dién

- Kiém tra lai mach tir so d6 lap rap sang so do nguyén

Iy.

- Po kiém tra an toan, ki€m tra ngudn cap

Budce 4:
- Cap ngudn do thong sb

mach dién

- Cap ngudn Vcc quan sat hién tuwong ciia mach

- Dung dong hd VOM do dién ap tai chan 2; 3 va vi tri

LOAD
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BAI 4: MACH NGUON
MD 14 - 04

Gigi thigu
Bai hoc nay tap trung gigi thiéu vé dic tinh va cac ung dung dién hinh thudng
dung trong thuc té cua cac ho vi mach 6n ap 3 chan tir ho vi mach 6n 4p 3 chan ¢
dinh dén ho 6n 4p 3 chan thay ddi duoc dién ap ra va mot vai vi mach 6n ap 3 chan
song song.
Ngoai phan 1y thuyét dé tiép thu tét kién thic con phai két hop vai phan thyc
hanh dé tao kha nang tng dung thuc té cho hoc vién
Muc tiéu
- Thyc hién nang cao duoc tinh ning ciia cac bd ngudn nudi theo yéu cau thiét
ké.
- Thiét ké duoc cac mach ung dung vi mach on ap dat yéu cau k¥ thuat
- Rén luyén tinh ty mi, chinh xdc, an toan va v¢ sinh cong nghiép
Noi dung bai hoc:
1. Mach nguén dung IC 6n ap
1.1. Mach nguon dung IC on ap 3 chin dién ap co dinh
* Ho 78 XX/ 79XX
Ho 78xx 14 ho IC 3 chan 6n ap dwong trong d6 xx 1a gia tri dién ap ra. Trong khi
d6 ho 79xx 14 ho IC 6n 4p am.
Céc IC nay duoc san xuat boi nhiéu hing khac nhau. Vi du: pA7805, MC7805,
ANT7805, uPC7805, NJM7805, TA7805AP, HA17805...
Tuy theo dong dién ngd ra, IC con duoc thém cac ky tu twong img dé nhan dang.
VD:
78Lxx : Dong di ¢n ra la 100 mA
78xx: Dong di¢nralal A
78Hxx : Dongdiénralas A
Ho LM340-xx tuong duong vdi 78xx va LM320-xx tuong duong véi 79xx. Ho
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LM340 va LM320 con c6 thém cac ky tu dé chi hinh dang v6 nhu: LM340-xxH, -
XXK, -xXT hay LM340H-xx, LM340K-xx, LM340T-xx vdi H 1a vo T)-5, K vo T)-3
va T 1a dang vo6 TO- 220. Sau day 1a mot s6 ung dung tiéu biéu:

1.1.1. Mach 6n ap dwong 4m

Trong so d6 nay thi hai ngudn 6n 4p 4m va dwong doc 1ap véi nhau
ut

78XX
+U1 1 ul vo +U0
GND
ik N
TCi TC2
8,33 uF 9,1 uF
al
GND
C3
18,33 uF
T - “Tt%
GND 9,1 uF
-Vl 2l u vo 1B -U0
uz
79xXX
Hinh 4.1

1.1.2. On ap = 15V
Trong so dd trén 6n ap 4m (op-am) dugc dung voi mach giGi han dong. Transistor
Q1 cung véi dién tré 1ay mau 6,5Q (trong 1C 6n ap 3 chén ciing c6 tich hgp mach han

dong ngo ra)

ul
HMC78L1S
*22 v Tl u w B +U0
GND
ad
Cl
|ﬂ:33 uf
GND [] 3
18 K
u2 N
13
= 0
2
MC1741C
-
-20 V
SND R3
i = [] 1@ K
a1
T 2N2905
o~ Rl
Y am 9 | -0
"
¢l
0,33 ufF T %2995 R

GND

Hinh 4.2
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1.1.3. Mach 6n dong

+UI

GMD

Hinh 4.3
Dong tai 6n dinh lo gan bang Vi/R véi Vr 1a dién ap ra danh dinh caa IC (dién
ap trén dién tro [dy mau R). That ra thi dong tai 6n dinh nho hon V/R vi dong tinh cua
IC cling vao khoang vai mA.
Dong dién dugc 6n dinh ngay ca khi dién tré tai bang 0 (R. = 0). Tuy nhién, dién

tré tai ciing c6 gidi han toi da RL max Clia no.

Ta co:

Vi—Vo>(Vi—Vo)min
Voi:

Vo=Vr+lo.RL
Suy ra:

Vi—(Vr+IoRL) > (Vi—Vo)min

Vi—[Vr+ (Vi—Vo)min] > 1o . RL

VI - [Vr + (VI - VO)min]
10

Do d6, dién tré tdi da 1a:

RL <

VI-[Vr+ (VI-VO)min]
10

Rimax =
Néu RL > Rimax thi dong dién ra Io khong con 6n dinh
1.2. Mach 6n 4p dung IC 6n ap 3 chin diéu chinh dwoc
Mic du c6 thé dung IC 6n 4p 3 chan cd dinh dé thuc hién cac mach 6n ap co
dién ap ra diéu chinh dugc nhung dong tinh Io cua IC loai ndy c6 anh hudng dén dién
ap ra, dé khac phuc ngudi ta ché tao ra loai 6n ap 3 chan diéu chinh ra c¢6 dong Iq tai
chan ADJ rat nho. C6 nhiéu loai IC én ap 3 chan diéu chinh duoc:
- Loai duong: LM117, LM217, LM317, LM350...
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Loai am: LM337...
Sau day la cac mach co ban ung dung LM117/217/317
1.2.1. Mach 6n ap cé dién ap ra chinh dwoc tir +1,2 V dén +25 V

Ut
By} § A Uo = 1,25[1 + (R2/R1)]
5 28U UL 0
ADJ
c2
ct 3
2,1
GND

GND

Hinh 4.4

Gia tri cua dién ap ra Vo
Vo =1,25 (1 + R2/R1) +IADJ. R2

Dong Iaps rat nho va khong doi (khoang 100 pA déi voi 117 va 50 pA d6i voi
317 trong khi dong tinh cua 7805 13 8 mA) do d6 thudng c6 thé bo qua lapy. R2 va khi
do

Vo =1,25(1+R2/R1)

LM117 c6 kha nang cp dong ra téi dala 1,5 A, bén trong LM 117 ¢6 cac mach
gidi han dong, bao vé qua nhiét va bao vé ving 1am viéc an toan. T4t ca cac tinh ning
nay van hoat dong ngay ca khi chan ADJ chua duoc néi.

1.2.2. Nguon on ap chinh dwoc tir 0 V

Trong so dd dung LM117 1a loai IC chuan co dién ap ra chinh xac 1a 1,22 V, do

nhiéu thap va kha nang 6n dinh nhiét do tot.
Vo=1251+R2/R1)-12V
Vo ¢6 thé chinh dugc tir 0 V dén +35 V
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+38V +Uo

-19V
Hinh 4.5 Ngudn 6n ap Ov =+ 35v
1.2.3. On 4p 2 cwe tinh véi cac ngd ra diéu chinh dc lap
LM337 14 IC 6n 4p thudc ho LM137/237/337, cac tu 10 pF dugc ndi tir chan

ADJ xudng dat dé triét gon song

U1
LM317

+25U A wo +1,2..+20V
ADJ

& Lot

-25U 2! i o ~1,2..-20V

u2
LM337

Hinh 4.6 On 4p diéu chinh £1,2 V++20V

2. Cac mach wng dung
2.1. Nguon 15V/1A diung 7812
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U1
7812

+18Y o

—C1
@,33 uF

GND

GND

Hinh 4.7
Bién 4p ngudn co dién ap ra bén thir cap 1a 36 V co6 diém gitta (Mbi bén 18 V),
bién tré 500Q dung dé chinh gia tri dién 4p ra ban dau 13 15V. Vi mach 7812 phai co
toa nhiét tot.
2.2. Nguén 6n ap thay do6i dwoc tir 0,5 V..30 V ding 7805
Ngudn 8 V dung dé phan cuc cho op-amp va 7805, dong dién cap tir -8 V ¢o gia
tri nho khong dang ké

Ve: = Vo(k.P1) = Voi
R4 +R5
Ve = Vo—VREGi
R2+R3
Vo = Vrec. R2(R4 +RY)
R4(R2+R3)

Theo cong thire trén dé cho Vo = 0 thi R2 phai bang 0 hoic bang o, diéu nay khong
thé dugc. Tuy nhién. Vo ¢o thé gan bang 0 (+0,5 V) véi diéu kién 1a -Vi phai nhé hon
-5V trur cho dién ap bao hoa cua op-amp. VD: -Vi=-8 V va luu y 1a +Vi -(-Vi) khong
duogc vuot qua dién ap nudi cho phép cua op-amp (véi 741 1a 44 V) R1 gidi han dong
diéu khién IC on ap cap tir op-amp. Vi cac gia tri trong so d6, dién ap ra co thé thay
d6i duoc tir 0,5 V (R5 = 0) dén +30 V (R5 = 59.R4)
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Ul
7805
i . Hu uw P—y +— Vo
GND
L N R2 il
- C1 1K C3
@, 22 22uF
SND R3
GND 19K &=
uz - P1

- 2 o
R1 741P Iy
18K
-Ui

" |
t
|

c2
8,22

GND
Hinh 4.8

2.3. Ngudn nudi op-amp £12 V
Mach ding IC7812 va 7912, thir cap bién ap c6 diém giita, dién ap ra 12 24 V,
bdn diode chinh luu dung 1N4002 hoic twong duong, c6 thé thém tu 0,1 p.F 6 ngo ra

dé cai thién dic tinh qua do

Ul
sE12
Hu w P2 - . H12U
Bl GO
= # ra
oo | 102
+ . L
i. C4 ES.—l—.
18ufF s
1888uF
-
GO
2 Ul 0] —IEU
Lz
Fa12

Hinh 4.9



3. Bai tap thwe hanh
3.1. Mach 6n ap +12v

45

) o
TR1
TRSATZAISE

a. Chuan bi dung cu, thiét bi linh kién

* Dung cu thiét bi

* Linh kién

L1 812
L PV wo |2
g R1
- 1
BR B =P
S
BRIDGE [
R2
w22 c4 "
e — =3 ymm k =3 ymr
2 3y D2
2 4y “ WO = & o
12 7312
Dung cu Thiét bi
Bo cam Pong ho VOM
Panh kep
Keéo
STT | Tén linh kié¢n S6 lwong
1 TR1 01
2 Cau diot 01
4 1000uF 02
5 100uF 02
6 R1k 02
7 LED 02
8 7812 01
9 7912 01

b. Trinh tw thuc hién
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Céac budc cong viée

Noi dung

Yéu cau ki thuit

Bude 1:

- Chuan bj c4c linh kién da
chon, board mach

- Xac dinh vi tri dat linh

kién trén board

- Kiém tra chat lugng va
xac dinh cuc tinh

- Xéc dinh vi tri dat linh
kién, cac duong day ndi,

dudng cap nguon

- Xac dinh ding chan linh
kién

- Vi tri dat linh kién phai
thuan loi cho qua trinh can

chinh mach

Budce 2:
- Lap rap linh kién trén
board

- Cam céc linh kién két ndi
theo thur tu tur trai sang phai
theo so do.

- Cam day lién két mach

- Cam day cap nguodn

- Céc linh kién cam dung vi

tri d4 x4c dinh, tiép xuc tot.

Budece 3:

- Kiém tra mach dién

- Kiém tra lai mach tir so d6

1y.

lap rap sang so d6 nguyén

- Po kiém tra an toan, ki€m tra ngudn cap

Budc 4:

- Cap nguodn do thong sb

- Cap ngudn Vcce quan sat hién tugng ctia mach

- Dung dong hd VOM do dién ap tai 3 cua IC 7812 va

mach dién 7912
3.2. Mach on ap £1,2v + £20v
Ui
LM3172
+25U, . *1,2..+28V
c2
L 1uF
1
GND .-L'. C3
T- 1luF
=250 4 e “1,2,.-28U

LM337
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a. Chuan bi dung cu, thiét bi linh ki¢n

* Dung cu thiét bi

Dung cu Thiét bi

Bo cam Pong ho VOM

Panh kep

Kéo

* Linh kién
STT | Tén linh ki¢n So lwong
1 TR1 01
2 Cau di6t 01
4 10uF 02
5 1uF 02
6 0,1uF 02
6 R120 02
7 VR2k 02
8 LM 317 01
9 LM 337 01
b. Trinh tu thwc hién
Cac budc cong viéc Noi dung Yéu ciu k§y thuit

Bude 1:

- Chuan bi c4c linh kién da
chon, board mach

- Xac dinh vi tri dat linh

kién trén board

- Kiém tra chat lugng va
xac dinh cuc tinh

- Xac dinh vi tri dat linh
ki€n, cac duong day ndi,

duong cap ngudn

- Xac dinh ding chan linh
kién

- Vi tri dat linh kién phai
thuan lgi cho qua trinh can

chinh mach

Budce 2:
- Lap rap linh kién trén

board

- Cam céc linh kién két n6i
theo thir tu tur trai sang phai

theo so dd.

- Céc linh kién cam ding vi

tri d4 x4c dinh, tiép xuc tot.
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- Cam day lién két mach

- Cam day cap nguodn

Budc 3: - Kiém tra lai mach tir so d6 lap rap sang so dd nguyén
- Kiém tra mach dién ly.

- PBo kiém tra an toan, kiém tra nguon cap

Budc 4: - Cap nguon Ve quan sat hién tuong cia mach
- Cép ngudn do théng sb | - Dung ddong hd VOM do dién 4p tai 3 cia IC 7812 va
mach dién 7912
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BAI 5: UNG DUNG VI MACH TUONG TU THONG DUNG
MDP 14 - 05

Giai thigu
Cong nghé vi mach ngdy cang phat trién nén: Mat do tich hop cao, lam viéc dugc
Vi dién ap va dong dién 16n...nhitng dic didém nay lam cho viéc thiét ké mach dién dé
dang va it linh kién hon, noii dung bai nay sé gidi thiéu mot vai loai vi mach dién hinh
thudng dung trong thuc té, véi mdi vi mach cu thé c6 kém theo cac bai thyc tap nham
nang cao tay nghé cta hoc vién
Muc tiéu
- Trinh bay duoc so dd va nguyén 1y hoat dong cia cac mach khuéch dai
cong suat 4m tan
- Lép duoc cac mach ung dung dat yéu cau k¥ thuat
- Reén luyén tinh ty mi, chinh xéc, an toan va v¢ sinh cong nghiép
No6i dung bai hoc:
1. Vi mach cong suit Am tan
* Thong s6 k§ thuat
Dién 4p cap ngudn tdi da: +/-18V(36V)
Dong ra dinh téi da: 3.5A
Cong suit tiéu tan: 20W
Nhiét do lam viéc: -40 ~ 150°C
TDA2030 1a mot mach tich hop khéi trong g6i phién ban cia PENTAWATT,
dugc str dung nhu mdt khuéch dai tan sb thép & ché do AB.

Thong thudng né cung cap cong suat ra 14W tai 14V ap vao/4R tré khang ra tai;
+14V hodc 28V, dam bao cong suat dau ra 13 12W trén tai 4 Ohm va 8W trén tai 8Ohm
(DIN45500)

IC TDA2030 d¢am bao dong dién ra cao, 6n dinh va d6 méo tin hiéu thap. Ngoai
ra TDA dugc tich hop chéng ngan mach, chéng qué tai va chdng qua nhiét dé dam
bao cac bong ban dan trong mach ludn hoat dong trong diéu kién an toan.

* So do chan
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L3  — D
1 | - D
3 1 >
2 1 D
1 1 >
5.(+) Vec
4. Output
3.(-) VEE
2. Inverting Input
1. Non-Inverting Input

2. Lap mach khuéch dai 4m tan dung TDA2030

e
('l_.:|:C3 Ul
qu‘my D2uF  TDA2030
-k o
210K ZZ2>2P VCC
o ooy TR
11 D2
I NENAT
luF  gR2 YAINaD 7
F100K I{ 3
RiA I\
N LS
130K ) 2000uF
R& <SRG Speaker
47K 2IR
=4 <R3 —
P2uF TI00K GND
CH
B ——(‘6
Z.ZUI] EZHnF
GND

Mach khuéch dai 4m thanh TDA2030 mono 14W chi sir dung 1 IC duy nhat 1a
TDA2030 véi kich thudc rat nho gon nhung cong suat khuéch dai c6 thé dat toi 14W

Mach khuéch dai am thanh TDA2030 mono 14W c6 chit lwong linh kién,
board mach va gia cong tot, IC c6 gan kém tan nhiét cho kha nang hoat dong on dinh
lau dai, thich hop trong cac ung dung khuéch dai 4m thanh can sy nho gon hoic chi
can phat tir 1 loa (mono) nhu robot, mach phat tiéng noi,...

a. Chuan bi dung cu, thiét bi linh kién
* Dung cu thiét bi

Dung cu Thiét bj
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Bo cim Pong ho VOM

Panh kep Loa 8Q

Keéo

* Linh kién
STT | Tén linh kién S6 lwong
1 IC TDA2030 01
2 1N4001 02
4 2000uF 01
5 100uF 01
6 22uUF 02
7 220uF 01
8 R100k 03
9 R4,7k 01
10 R150k 01
11 R1k 01
b. Trinh tw thuc hién
Cac buéc cong viée Noi dung Yéu cau k¥ thuit

Bude 1:

- Chuan bj c4c linh ki¢n da
chon, board mach

- Xac dinh vi tri dat linh

kién trén board

- Kiém tra chat luong va
xac dinh cuc tinh

- Xac dinh vi tri dat linh
ki€n, cac duong day ndi,

dudng cap ngudén

- Xéc dinh ding chan linh
kién

- Vi tri dat linh kién phai
thuan lgi cho qua trinh can

chinh mach

Budc 2:
- Lap rap linh kién trén
board

- Cim céc linh kién két nbi
theo thir tu tur trai sang phai
theo so dd.

- Cam day lién két mach

- Cac linh ki¢n cam dang vi

tri d4 x4c dinh, tiép xuc tot.
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- Cam day cap nguodn

Budc 3: - Kiém tra lai mach tir so d6 lap rap sang so d6 nguyén
- Kiém tra mach dién ly.

- Bo kiém tra an toan, kiém tra nguon cap

Budc 4: - Cép ngudn Ve quan sat hién twong cua mach
- Cép ngudn do théng sb | - Dung déng hd VOM do dién 4p tai diém yéu cau cho

mach dién trudc
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