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TUYEN BO BAN QUYEN
Tai li¢u nay thudc loai sach gido trinh nén cac nguén thong tin co thé
dugc phép dung nguyén ban hoic trich dung cho cac muc dich vé dao tao va
tham khao.
Moi muc dich khac mang tinh 1€ch lac hodc sur dung v&1 muc dich kinh
doanh thiéu lanh manh s& bi nghiém cam.
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LOI GIOI THIEU

Pé thuc hién bién soan gido trinh dao tao nghé bién tor cong nghi¢p &
trinh d6 Trung Cap Nghé, gido trinh Pién tir twong tu 1a mot trong nhiing
gidao trinh mén hoc dao tao chuyén nganh duoc bién soan theo ndi dung
chuong trinh khung duoc duoc hiéu trudong truong Cao Pang Co gidi phé
duyét. Noi dung bién soan ngin gon, dé hiéu, tich hop kién thuc va k¥ ning
chat ch€ vé1 nhau, logic.

Khi bién soan, nhom bién soan di ¢ ging cap nhat nhimg kién thirc
moi c6 lién quan dén ndi dung chuwong trinh do tao va phi hop véi muc tiéu
dao tao, no1 dung 1y thuyét va thuc hanh duoc bién soan gén véi nhu cau thuc
té trong san xuat déng thoi co tinh thuc tidn cao. Noi dung gido trinh duoc
bién soan v6i dung luong thoi gian ddo tao 60 gior gdm co:

MD16-01: Mach khuéch dai  thuét toan

MD16-02: Ung dung cuia mach khuéch dai thuét toan
Mb16-03: Mach dao dong

MDP16-04: Mach ngudn

MD16-05: Cac vi mach tuong tu thong dung

Trong qua trinh sir dung gido trinh, tuy theo yéu cau ciing nhu khoa hoc
va cong nghé phat trién co thé diéu chinh thoi gian va bod sung nhiing kién
thitc m&i cho pht hop. Trong gi4o trinh, chiing t6i c6 dé ra ndi dung thuc tap
cta timg bai dé nguoi hoc cling ¢b va ap dung kién thirc phu hop voi ki
nang.

Tuy nhién, tuy theo diéu kién co s vat chit va trang thiét bi, cac
truomg c6 thé sir dung cho phu hop. Mic du di cb ging to chirc bién soan dé
dap tng duoc muc tiéu dao tao nhung khong tranh dugc nhitg khiém khuyét.
R4t mong nhan duoc dong gop ¥ kién cua cac thay, ¢ gido, ban doc dé nhom
bién soan s& hiéu chinh hoan thién hon. Cac y kién déng gop xin giri vé khoa
Co dién Truong Cao Pang Co gidi, Tu Nghia - Quang Ngii

Quang Ngai, ngay.....thang.......nam 20....
Tham gia bién soan
1. Nguyén Minh Diép Chu bién
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GIAO TRINH MO PUN

Tén mo dun: MO PUN PIEN TU TUONG TU

M3 s6 md dun: MD 16

I. Vi tri, tinh chit, y nghia vai tré cia Mé dun

0 Vi tri cia mé dun: M6 dun duoc bd tri day sau khi hoc xong cac mén
hoc co ban chuyén mon nhu linh ki¢n dién tr, dién tr co ban,.

0 Tinh chit cia mé dun: La mo6 dun chuyén mon nghé

0 ¥ nghia ciia mé dun: gitp nguoi hoc nim bat duoc cdu tao va nguyén 1y
hoat dong cac h¢ dung vi mach

0 Vai trd cia Mé-dun: Phan doan duoc khi c6 su cb sdy ra trong mach
diéu khién. khac phuc va sia chita cic board diéu khién trong cong
nghiép.

II. Muc tiéu cia mo- dun : Sau khi hoc xong mo6 dun nay hoc vién co

nang luc



Vé kién thirc:

- Trinh bay dugc nguyén 1y hoat dong, cong dung cua cidc mach dién
dung vi mach tuong tu.

- Giai thich duoc cac so dd ung dung vi mach tuong tu trong thuc té

* V& ky niing:

- Phan tich dugc cac nguyén nhan hu hong trén mach ng dung dung vi
mach tuong tu.

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

* V& niang lwe tw chi va trach nhiém:

- Reén luyén cho hoc sinh thai do nghi€ém tac, ti mi, chinh xac trong thuc
hién cong viéc.

I1I. Chwong trinh khung nghé dién tir cong nghiép

Thoi gian dao tao (gio)
Trong do
M S T‘hl,rc
MH/MD Tén m6 dun, mon hoc 1’111111 ngg Ly l;;r;l;/ -
thuyét tap/thi tra
nghiém/
bai tap
I Cac moén hgc chung/dai
cuwong 12 255 (94 148 13
MH 01 | Chinh tri 2 30 15 13 2
MH 02 | Phap luat 1 15 9 5 1
MH 03 | Gido duc the chat 1 30 |4 24 2
MH 04 | Gido duc qudc phong - An |2 45 21 21 3
ninh
MH 05 | Tin hoc 2 45 15 29 1
MH 06 | Ngoai ngit (Anh van) 4 90 30 56 4
11 Cac mén hoc, mdé dun chuyén mén nganh, nghé
I1.1 Mon hoc, mo dun co s& 405 161 220 24
MH 07 | An toan lao dong 2 30 15 13 2
MH 08 | Pién ky thuat 3 60 40 16 4
Mb 09 | May dién 4 90 30 56 4
MD 10 | V€ dién 2 30 12 16 2
MbB 11 | Linh kién dién tr 2 60 20 36 4
MD 12 | Do ludong dién tu 2 45 19 23 3
MD 13 | Dién co ban 4 90 25 60 5
1.2 Mon hec, mo  dun 1245 | 324|871 50
chuyén mon nganh, nghé
MD 14 | Trang bi dién 2 60 20 37 3




MD 15 | Mach dién tu co ban 4 90 25 60 5
MD 16 | Bién ti twong tu 3 60 20 36 4
MD 17 | K¥ thuat xung - s6 3 75 25 46 4
MP 18 | K¥ thuat cam bién 3 75 30 42 3
MD 19 | Dién tir nng cao 8 180 |50 121 9
MP 20 | Thiét ké, ché tao mach in
va han linh kién 4 90 30 55 5
MD 21 | Vi diéu khién 4 90 |32 53 5
MD 22 | PLC co ban 5 120 |47 67 6
MD 23 | R6 bdt cong nghiép 5 105 |45 54 6
MD 24 | Thuc tap tot nghiép 7 300 |15 275 10
Tong cong 79 1905 | 594 1214 |97
IV. Chwong trinh khung chi tiét md dun:
34 7 Thoi gian 7
TT Tén chuong muc Tong Ly Thuc Kiém
sO thuyét hanh tra
1 | Mo dau:
Bai 1: Khuéch dai thuat 2 2 0
toan
3 |Bai 2: Ung dung cua| 20 6 13 1
khuéch dai thuit toan
4 | Bai 3: Mach dao dong 10 4 5 1
5 | Bai 4: Mach nguén 10 3 6 1
6 | Bai 5: Cac vi mach tuong 18 5 12 |
tu thong dung
Tong Cong 60 20 36 4

V. Piéu kién thyc hién mé dun

1. Phong hoc chuyén mon hoa/nha xudng

Str dung Phong hoc chuyén mén héda hoac nha xudéng
2. Trang thiét bi may moc

- VOM kim, sb.

- May phét séng cao tan.

- Mday hién song 2 tia c6 b nhd (memory).
- Ngudn 6n 4p thay d6i dugc.

- May phat séng am tan.

- Mo han.

- M4y hién song 2 kénh 40MHz.

3. Hoc li€u, dung cu, nguyén vat li¢u

+ Vat liéu:

- Vi mach tuong tu cac loai

- Linh kién dién tir cac loai.

- Mach in.




- Day nbi.

- Chi han.

- Vi mach 6n 4p ho 78, 79, 317 va twong duong.

- Cé4c loai IC khuéch dai.

- Mach IC mau dé hoc vién tap do xac dinh chan IC va muc dién ap
- Gido trinh, tai li€éu hoc tap.

+ Dung cu, hoc liéu:

- Bang , phan ban, ghé hoc tap.

- Kim cat.

- Kim nhon.

- Dung cu théo, rap vi mach.

- PC, phan mém chuyén dung, Projector.

VI. N§i dung va phwong phap danh gia

1. N§i dung:

+ V& kién thirc: - C4u tao vi mach khuéch dai thuét toan (OP-AMP).
- Vi mach 6n 4ap 78xx va 317.

- Vi mach khuéch dai cong sut.

- Giai thich dugc so d6 mach.

+ Vé k¥ ning: - Kiém tra k¥ niang thyc hanh lap rap, mach dién theo yéu
ciu cta bai dugc danh gia theo cac ti€u chuan: Do chinh xac; Tinh thim
my.; Chét luong lam viéc ; Thoi gian thuc hién cong viée

+ Thai do: Banh gia phong céach, thai dg hoc tap

2. Phuong phap:

+ V& kién thtrc: Pugc danh gia bang hinh thirc kiém tra viét

+ V& k¥ nang: Panh gia k¥ nang thuc hanh

+ Thai d6: Ti mi, can than, chinh xac, ngan nép trong cong viéc.

VII. Huéng din thuc hién mo dun

1. Pham vi 4p dung chuong trinh:

- Chuong trinh mé dun duogc sir dung dé giang day cho trinh d6 trung cap
va cao dang nghé.

- Chuong trinh c6 thé dung dé day hoc sinh so cap nghé c6 trinh d6 van
hoa tbt nghiép phd thong co s co nhu cau chuyén d6i nghé.

2. Huéng dan mot sé diém chinh vé phuong phap giang day mo dun:

Noi dung duogc bién soan theo cdu tric mod dun nén can luu ¥ mot sé diém
chinh sau:

- Vit liéu, dung cy, trang thiét bi va tai liéu phat tay phai duoc chuan bj
day du trudce khi thuc hién bai giang

- Thuc hién giang day tot nhat & noi thuc tap c6 san cac mod hinh, mach
dién mau

- hoc sinh c6 thé chia nhém dé thao luan, lam bai tap, tham gia xay dung
no1 dung bai hoc.
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- Can c6 cac bang tra ctru chan linh kién, di kém véi cic so d6 ban vé& 1on
dé dé quan sat.
3. Nhitng trong tim chuong trinh can cha y:
- Cén phan biét 10 su khac nhau co ban gitra cac ho IC trong thuc té, Nhat
1a cac dang mach gan giéng nhau.
- V& phan b6 thoi gian: Céan ctr vao thuc té cia noi dao tao, gido vién cé
thé thay d6i noi dung, nhung van phai dam bao sé gio qui dinh.
- Vé ndi dung chi tiét trong chuong trinh: Can ctr vao thuc té trang bi
cua nha truong hodc nhu cau dao tao tai dia phuong, nha truong cé thé
thay thé cac ho OP-AMP tuong thich véi nhu cau dao tao va thiét bi hién
c6, nhung van phai dam bao muc tiéu ctia mon hoc.
4. Tai liéu can tham khao:
[1] Pé cuong modun/mén hoc nghé Stra chita thiét bi dién tr cong
nghiép”, Du an Gido duc ky thuat va Day nghé (VTEP), Tong cuc Day
Nghé, Ha Nbi, 2003
[2] Thiét ké va xdy dung mach dién quanh ta - Tang Van Mui, Tran Duy
Nam - NXB khoa hoc k¥ thuat
[3] 110 mach ung dung cua op-amp - R. M. MARSTON

[4] Ki thuat dién tir - P xuan Thu NXB Giao duc, Ha Nai, 2005
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MO DAU

bay 1a mot m6 dun chuyén nganh dugc hoc sau khi hoc vién da hoan
tat cac mo dun ho trg trude d6 nhu: Linh kién dién ttr, mach dién ti.

Su phat trién cua céng nghé vi mach dd 1am gia ting kha ning mg
dung dién tir trong nhiéu linh vuc. Do mat do tich hop ngay cang cao nén
thiét bi c6 nhiéu tinh ning hon, giam kich thudc cling nhu gia thanh, qué trinh
thiét ké va thi cong don gian, hoat dong v6i d6 6n dinh rat cao. Chinh vi vay
viéc ndm bat duoc ciu tao va nguyén 1y hoat dong cac hé dung vi mach noi
chung va vi mach tuong ty noi riéng 1a diéu rat can thiét cho cong tac van
hanh ciing nhu stra chita ciia ngudi cong nhan nganh sira chira thiét bi dién tir
cong nghiép. Gido trinh dugc xip xép theo trinh ty phu hop giup cho ngudi
hoc dat duoc cac muc ti€u chinh nhu
+ Hiéu duogc ciu tao, dic tinh cta cac ho vi mach tuong ty ma co ban nhét
la op-amp
Ném duoc cac Gmg dung co ban va théng dung ctia op-amp
Giai thich dugc cac so do ung dung thuc té.

Lép rdp va sta chita dugc cac thiét bi dién tir dung vi mach tuong tu.
Xéc dinh duoc cac nguyén nhan gay hu hong thudng xay ra trong thuc té
Stra chita va thay thé linh kién hu hong

Kiém tra duoc diéu kién hoat dong ctua thiét bi.

+ + o+ 4+
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BAI 1:
KHUECH PAI THUAT TOAN
Ma bai: MP16-1

Gioi thiéu
Ngay nay IC analog sir dung rdng rai trong k¥ thuat di¢n tir. Khi st

dung chung can diu thém cac dién tro, tu dién, dién cam tuy theo tung
loai va chitc ning cua ching. So dd d4u ciing nhu trj s6 cua cac linh kién
ngoai duge cho trong cac sb tay IC analog. Cac IC analog dugc ché tao
chu yéu dudi dang khuéch dai thuét toan - nhu mot mach khuéch dai ly
trdng - thue hién nhiéu chirc ning trong cac may dién tir mot cach gon -
nhe - hiéu suét cao.& chuong nay ta xét cac khuéch dai thuat toan va mot
s6 tmg dung cta chung.
Muc tiéu:
- Trinh bay duoc nguyén 1y cu tao, cac dic tinh co ban cua khuéch dai
thuat toan
- Nhan dang duoc cac loai IC khuéch dai  thuét toan thong dung trong
thuc té
- Tich cuc, chu dong va sang tao trong hoc tap
Phwong phap giang day va hoc tap bai mé dau
- Dbi v6i nguodi day: St dung phuong phap giang giang day tich cuc
(dién giang, van dap, day hoc theo van d¢); yéu cau ngudi hoc nhé cac gia tri
dai lugng, don vi cua cac dai lugng.
- Déi v6i nguoi hoc: Chu dong doc trude gido trinh trude budi hoc
Piéu kién thue hién bai hoc

- Phong hoc chuyén mon héa/nha xwéng: Phong hoc chuyén mon

- Trang thiét bi may méc: May chiéu va cac thiét bi day hoc khac

- Hoc liéu, dung cu, nguyén vat liéu: Chuong trinh mon hoc, gido trinh,

tai liéu tham khao, gido an, phim anh, va cdac tai li¢u lién quan.

- Cac diéu kién khac: Khong co
Kiém tra va danh gia bai hoc

- No6i dung:

v Kién thie: Kiém tra va danh gia tat ca noi dung da néu trong muc tiéu

kién thic
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v' K¥ ning: Panh gia tit ca ndi dung da néu trong muc tiéu ki ning.
v Nang luc tu chu va trich nhiém: Trong qua trinh hoc tip, ngudi hoc
can:
+ Nghién ctru bai trude khi dén 16p
+ Chuan bj day du tai liéu hoc tap.
+ Tham gia day du thoi lugng mon hoc.
+ Nghiém tac trong qua trinh hoc tap.
- Phuong phap:
v Piém kiém tra thwong xuyén: 1 diém kiém tra (hinh thirc: hoi miéng)
v Kiém tra dinh ky 1y thuyét: khong c6
v Kiém tra dinh ky thwe hanh: khong co

1. Khai niém

Vs
oFFsET
v N HULL G e
o B v i) (7) vee
FV o o
TV T F wiv(3) OUTRUT
J Ves o l.:tIESET
Vs. -
a b c

Hinh 1.1. Ky hiéu op- amp

Khuéch dai thuat toan (KDTT) ngay nay duoc san xuat dudi dang
cac IC twong tu (analog). C6 tir "thuat toan" vi lan dau tién ché tao ra
ching nguoi ta st dung ching trong cdc may dién toan. Do su ra doi cua
khuéch dai thuét toan ma cac mach to hop analog da chiém mét vai tro
quan trong trong k¥ thuat mach dién ta. Trudc ddy chua co khuéch dai
thuat toan thi da ton tai vo sd cac mach chitc ning khac nhau. Ngay nay,
nho sy ra doi cua khuéch dai thuat toan sé lugng d6 da giam xuéng mot
cach dang ké vi c6 thé dung khuéch dai thuat toan dé thyc hién cac chuc
ning khac nhau nhd mach hdi tiép ngoai thich hop. Trong nhiéu truong
hop dung khuéch dai thuét toan c6 thé tao ham don gian hon, chinh xac
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hon va gid thanh ré hon cac mach khuéch dai roi rac (duoc lép béng cac
linh kién roi ) . Ta hiéu khuéch dai thuat toan nhu mot bo khuéeh dai 1y
teong : co6 hé sé khuéch dai dién ap vo cung 16n K — oo, dai tan s lam
vig¢c tir 0— oo, tréd khang vao cuc lé6n Zv — oo, tré khdng ra cuc nhé Zr —
0, ¢4 hai diu vao va mot dau ra. Thuc té nguoi ta ché tao ra KPTT c6 céc
tham sb gan duogc 1y tuong. Hinh 1.1a 13 ky hiéu cua KDTT :

K]‘)}“'S
i kpvs déil] chuyénwr =] Lap [ [Khuéch dai Tang day
Vin \:L'r;w- doi ximg | |Emitter va Emitter kéova |—Ov,,_
.o~ sang khong dich mirc chung mach bii
doi ximg

KDPTT ngay nay co thé dugc ché tao nhu mot IC hodc nam trong
mot phan cua IC da chtrc ning .

Tén got, khuéch dai thuat toan* trude day dung dé chi mot loai mach
dién dugc s dung trong may tinh tuong tu, nhi¢ém vu mach nay nham thyuc
hién cadc phép tinh nhu: Cong, trur, vi phan, tich phan ...Khuéch dai thuat toan
dugc viét tit 13 OPs hodc op-amp. Hién nay, ngudi ta san xuat khuéch dai
thuat toan dua trén k¥ thudt mach don tinh thé va duoc ung dung rong rai
trong k¥ thuat tuong tu.

Di¢n 4p mot chiéu cung Célp cho khuéch dai thuat toan 1a dién ap ddi
xtung + VS, théng thudng trong so d6 mach khong v& cac chan cung cip dién
ap nay. Tuy nhién, trong cac tmg dung khuéch dai tin hiéu xoay chiéu co thé
st dung nguén cép dién don cuc nhu + VS hoac — VS so vd1 masse.

Khuéch dai thuat toan c6 hai ngd vao ky hiéu 1a +Vin con duoc goi 1a
ngd vao khong ddo hodc ngd vao P (positive) va ngd vao -Vin con goi la ngd
vao dao hodc ngod vao N(negative) nhu & hinh 1.1. Tin hi¢u & ngd vao khong
ddo cung pha vdéi tin hi€u ra va tin hi€u ¢ ngd vao dao thi nguoc pha véi tin
hiéu ngo ra

Di¢n ap mot chiéu cung cép cho khuéch dai  thuat toan 1a dién ap dbi
xtng + UB, thong thudng trong so d6 mach khong v& céc chan cung cp dién
ap nay. Tuy nhién, trong cac tmg dung khuéch dai tin hiéu xoay chiéu c6 thé
st dung nguén cép dién doncuc nhu + UB hoac — UB so vo1 masse.

Khuéch dai  thuét toan c6 hai ngd vao ky hiéu 1a E+ con duge goi 1a
ngd vao khong ddo hoac ngd vao P (positive) va ngd vao E- con goi 1a ngd
vao dao hodc ngod vao N(negative) nhu & hinh 1.1. Tin hi¢u & ngd vao khong
ddo cung pha véi tin hi€u ra va tin hiéu & ngd vao ddo thi nguoc pha voi
tin hiéu ngo ra
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Dac tinh cua opamp

Ky hiéu ngo ra la A, thong thudong mot vi mach khuéch dai thuét toan
c6 tdi thiéu 5 chan ra d6 1a: 2 chan tin hiéu vao, mot chan tin hiéu ra va 2 chan
cap dién mot chidu, trong bang dudi day trinh bay dic tinh caa mot khuéch
dai thuat todn 1y tuong so sanh véi khuéch dai  thuat toan thuc té. Hién nay
hé s6 khuéch dai  mach hé VO va dién tré ngd vao re cua khuéch dai  thuat

toan thuc té ciing rat gan véi cac gia trj 1y tuong.

-

Pactinh op-amp ly twéng op-amp thwe té
Hé sb khuéch dai mach hé Vo = e Vo= V, = 20. 10%...100. 10°
D
Dién tré ngd vao re = MIJD re =0 02 r,= 10° Q.10 0
E
- - AU
Diéntréngorara= i ra=00 r. =300.1KQ

Anh hudng nhiét @& AU = f(39)

khéng anh hudng

- 50°C..+75°C

Dai théng

B=xHz

Tuy theo V: 10°..107 Hz

Pham vi diéu khién U, = f(Ug)

=00,..+ 20

- Ug,+ Ug

2. CAu tric cia ho IC khuéch dai  thuét toan théng dung
2.1 Gidi thiéu

Tén goi khuéch dai  thuat toan trude day dung dé chi mot loai mach
dién dugc st dung trong may tinh tuong tu, nhi¢ém vu mach nay nham thuc
hién cac phép tinh nhu: CoOng, trtr, vi phan, tich phan .. Khuéch dai thuat
toan dugc viét tit 1a OPs hodc op-amp.
Hién nay, nguoi ta san xuét khuéch dai  thuat toan dua trén ky thuat mach
don tinh thé va duoc Gng dung rong rii trong ky thuat tuong tir. Cau tao bén
trong cua khuéch dai  thuét toan kha phtrc tap, gém nhiéu linh kién nhu:
bién trd, diode, transistor...va ngd ra la mot téng khuéch dai cong sut déy
kéo, c6 thé noi khuéch dai  thuét toan 1a mot linh kién dién tir phirc hop voi
mot s6 thong sb xac dinh ma nhd d6 trong cac Gmg dung c6 thé gidm dugc sb
luong cac linh kién ngoai can thiét va viéc tinh toan hé sd khuéch dai cua
mach ciing tr& nén don gian hon. Hinh 1.3 trinh bay ky hiéu dién cua khuéch
dai thuat toan.
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2.1 Céu tric mach dién

Khuéch dai  gdm nhiéu ting khuéch dai  ghép truc tiép véi nhau va duoc
ché tao dudi dang mdt vi mach, céc tﬁng nay duoc chia thanh 3 khdi co ban
nhu sau:

Khéi ngd vio.

Khéi khuéch dai  dién ap.

Khéi ngd ra.

1 I 1
] I

B = e . ” - 1 5 g
1 khéi vao | | o] Khiikhubchdai | 1 __ | khéira(khuéch

" i { khuéch daivisai [ dién ap : dai cong suat)

+ : : 1
] '
———-------—:::’ ---------------- ?:ﬁ---- --------- -l
- Sy

T

=
=y

E- O—rl . . F':A
- . K —
£3 1

Hinh 1.2. C4u tric chung cua ho IC khuéch dai thuat toan

So luong transistor, dién trd trong cac loai khuéch dai  thuét toan khéc
nhau thuong khong giong nhau. Trong thyuc té str dung chi can quan tdm dén
khdi vao va khoi ra ciia khuéch dai  thuét toan. Hinh 1.2 trinh bay cAu tao clia
vi mach pA709

Khéi vao 1a mot khuéch dai  vi sai BJT gém hai transistor rap theo
kiéu khuéch dai cuc phéat chung, hai transistor nay c6 thé dung loai transistor
truong nham ting dién tré ngd vao re cia mach, dé han ché muc dién ap vao
vi sai gitta E+ va E- khong qué 16n, & mot vai loai khuéch dai  thuat toan co
dat cac diode song song nguoc chiéu nhau ¢ hai ngd vao nay.

Tiép theo khoi vao 1a khdi khuéch dai  dién ap ciing gom mot hodc
nhiéu tﬁng khuéch dai vi sai tuy theo tung loai khuéch dai  thudt toan, tin
hiéu ra ctia khoi nay s& diéu khién khoi khuéch dai  cong suat & ngd ra.
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CAu tao khoi ra c6 thé 1a mot mach khuéch dai  don v6i cuc thu dé ho
(open collector), nhung théng dung nhat 1a mot mach khuéch dai  day-kéo
(push pull) tai cuc phat nhdm muc dich giam dién trd ngd ra va nang cao bién
d6 dién ap ra. Hinh 1.3 trinh bay hai dang cdu tao ngd ra cua khuéch dai
thuat toan.

+UB
+

o [II < +UB

S LI o |
= {00

| Fisl
. o-UB y =
a. Ngb ra day kéo b. Ngo ra cuc thu dé ho
Hinh 1.3 Ciu tao hai mach ngd ra

Poi voi loai ngod ra khuéch dai déy kéo, dién tro ra ra vao khoang tir
30 Q dén 100 Q va dong tai 16n nhat tiy theo tirng loai mach cé thé tir 10 mA
dén 25 mA con dong tai cualoai cuc thu dé ho khoang 70 mA. Hién nay, céc
vi mach khuéch dai  thuét toan déu duoc ché tao véi ngd ra ¢o6 kha nang tu
bao vé ngén mach.
So db mach dién cua IC khuéch dai thudt toan 741

—

-

Ve

Tang thtr nhat 1a ting khuéch dai  vi sai doi xtng trén T1 va T2. Dé
ting tro khang vaochon dong colecto va emitter cua ching nho, sao cho hd
dan truyén dat nho. C6 thé thay T1 va T2 bang transistor truong dé ting tre
khang vao T3, T4, R3, R4, va R5 tao thanh nguén dong (& day T4 mac thanh
diot dé bu nhiét )
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Tang th hai 1a khuéch dai vi sai dau vao ddi xtimg, dau ra khong ddi
xung: emitter cua ching ciing ddu vao ngudn dong T3. Tang ndy c6 hé sd
khuéch dai dién ap 16n.

Tang tht ba 13 ting ra khuéch dai  day kéo T9 — T10 méc colecto
chung, cho h¢ s6 khuéch dai cong suét lon, tro khang ra nho.

Giira ting thtr hai va ting ra 1a tang dém T7,T8 nham phdi hop trd
khang gitra chung va dam bdo dich muc dién ap. & day T7 la mach lap
emitter, tin hiéu liy ra trén mot phan cta tai 1a R9 va tré khang vao cua TS .
Tang T8 mac emitter chung. Chon R9 thich hop va dong qua né thich hop s&
tao duoc mot nguén dong dua vao base cua T8 s€ cho muc dién ap mot
chiéu thich hop ¢ base cia T9 va T10 dé dam bao c6 dién ap ra bang 0 khi
khong c6 tin hi¢u vao . Mach ngoai méc thém R10, C1, C2 dé chéng tu kich.

2.2 Thong s6 va hinh dang v6 bén ngoai ciia IC khuéch dai thuit toan

Tuy theo linh vuc Ung dung, khuéch dai  thuat toan duogc ché tao véi
cac thong s va hinh dang cta vo phu hop, hinh 1.4 trinh bay cac thong sb
gi6¢1 han va dinh mirc cia mot s6 loai khuéch dai thuat toan dién hinh.

BJT JFET
TBA221 | TAAS21

Thong so Kyhieu | r5n741 | TAA700 | TAAT61| LF355 | LF357
Gioi han Usmex | £18V |+18V |+18V |+18V |+18V
Bign &p ngudn Uprey |30V |£5V +18V |+30V |+30V

Pién ap vao vi sai
Tha&i gian ngén mach
Nhiét dé cho phep
Nhiét tr& (vo nhua)
Mach-Mai trwérng

t, x0 58 a.p a0 a0
Y max 150°%c | 150°C | 150°C | 100°%C | 100°C

Risu 120K/ | T20KW | 120K/W | 175K/ | 17 5K/W

80K/W | BOK/W | . -
Mach-Vé Rise SOK/W
Dinh mirc
Ug=+15V
8, = 25°C
i} Vo 100dB |93dB [85dB |80dB |80 dB
HSKD mach ho U +emV |[£2mV | £6mV | +3mV |+3mV
Els‘?r:]?ﬁggh G 90dB [90dB | 79dB | 100dB |100dB
SO a o 2MQ | 260KQ | 200KQ | 1020 |10 q
ién tré ngd vao Ie 80nA |300nA | 500nA | 30pA |30 pA
Dong dign ngd vao ra 750 1500 |op 50w |-
Dl_en tro”ngo ra L 20mA | 10 mA 70mA | 25 mA | -
%r::gs gngr; _nﬁgnra (max) f, 5Hz theoRC | 10Hz | 25Hz |-
> ) gigi hz 200KH
Thn o o fr 500KHz | 5 MHz Z | 2,56MHz | 25 MHz

Usnax |13V |£13V |13V | 113V |£13V
UsLmax +13V +10V +9V +15V -
-12V

Bién thién dién &p ra
Pham vi dong pha

Hinh 1.4: Gi61 han dinh muc cia opamp
Vé hinh dang cua vo, co loai khuéch dai  thuat toan vo nhua véi ti 6,
8 cho dén 14 chén ra hoic ciing ¢6 loai v6 bang kim loai, & hinh 1.5 trinh bay
cac dang vo cia mot s6 khuéch dai thuat toan thong dung.
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Hinh 1.5: Cac dang vo ctia mach khuéch dai thuét toan
Cau héi thyc hanh:
Lap dat mach dién cho san trén testboard theo yéu cau cua gido vién
Yéu cau vé danh gia
Vé ly thuyét: Hiéu va thuc hién duoc cac ndi dung sau
- CAu tao, dic tinh cua op-amp.
- Cac tng dung co ban va thong dung cua op-amp
- Giai thich so dd khdi ciu tao cac vi mach tuong tu
Vé thwe hanh: C6 kha ning lam duoc
- Phan tich cau trac IC
V& ning luc tw chii va trach nhiém
- Can than, ti mi, chinh xac.



