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Trong dién t, &m ly 1a m6t mach nhén tin hiéu dau vao va tao ra mot phién ban 16n khong bi
bién dang cua tin hiéu lam dau ra cta nd. Trong huéng dan nay, minh sé tim hi€u vé céu
hinh quan trong cua Op Amp duoc goi la mach khuéch dai khong dao. Trong mach khuéch
dai thuat toan khong dao, dau vao duoc dua dén thiét bi dau cuoi khong dao va dau ra cung
pha véi dau vao. hay tham khao véi hocwiki nhé.

e 74hc595 1a gi ? huéng dan st dung IC 74hc595

« LM2576 ADJ la gi ? Nguyén Ly LM2576

 Thong so transistor D718 lung dong thdo may va Nguyén ly lam viéc cia D718
« TL431 la gi ? Nguyén Ly IC TL431

« IRF3205 lung dong thao may lay & dau

Gioi thiéu mach khuéch dai khong dao

Mach khuéch dai thuat toan hay thuomg duoc goi la Op Amp vé co ban la mot am ly vi sai do
loi cao da tang cd thé dwoc st dung theo mdt sé cdch. Hai mach quan trong cua Op Amp
dién hinh la:

e am ly dao
» Mach khuéch dai khong dao

mach khuéch dai khong dao la cdu hinh mach op-amp tao ra tin hiéu dau ra duogc khuéch dai
va tin hiéu dau ra cua op-amp khong dao nay cung pha véi tin hiéu dau vao duoc ap dung.
No6i cach khac, mot Mach khuéch dai khong dao hoat dong giong nhw mot Mach dém dién
ap. mach khuéch dai khong dado cling st dung két noi phan hoi am, nhung thay vi cdp toan
b0 tin hiéu dau ra cho dau vao, chi mot phan dién ap tin hiéu dau ra dwoc dwa trod lai lam
dau vao cho dau vao dao cua op-amp.

Tré khang dau vao cao va tré khang dau ra thap cua mach khuéch dai khong dao lam cho
mach tré nén ly tuong cho cac ung dung dém tréd khéang.

So do mach khuéch dai khong dao

So d6 mach ctia m6t am ly khéng dao ly twong nhw trong hinh bén duéi.
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T mach dién, c6 thé thdy rang R 2 (R f trong hinh trén) va R 1 (R 1 trong hinh trén) déng
vai tro phéan chia thé nang cho dién ap dau ra va dién ap trén dién tré R 1 duoc dat vao dau
vao dao.

Khi dau vao khong dao dwoc noi véi dat, tic la, VIN = 0, thi dién ap tai dau vao khong dao
cling phai & mirc dat; néu khong, cac sw chénh léch dién &p nao gitta cac cuc dau vao sé
duoc khuéch dai d€ di chuyén cuc dau vao dao trd lai mic dat (cdc dau vao cua Op Amp sé
ludén & cung mot dién ap).

Vi dau noi dau vao ddo nam & mat dat nén diém ndi cua cac dién trd R 1 va R 2 cling phai &
mat dat. Diéu nay c6 nghia la dién ap roi trén R 1 sé bang khong. Két qua la dong dién chay

qua R 1 va R 2 phai bang khong. Do d6, khong c6 sut 4p nao trén R 2, va do dé dién ap dau
ra bang v6i dién ap dau vao, la OV.

Khi tin hiéu dau vao thuédn chiéu dwoc ap dung cho cuc dau vao khong dao, dién ap dau ra
sé thay doi dé gilr cho cuc dau vao ddo bang voi dién &p dau vao duoc ap dung. Do d6, sé co
mot dién &p phan hoi dwoc phét trién trén dién tro R 1,

VR1=VIN=VOUTR1/(R1+R2)
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T phuwong trinh trén, cua V IN theo V OUT , d0 loi dién ap vong kin cia mach khuéch dai
khong dao A CL c6 thé duoc tinh nhw sau:

ACL=VOUT/VIN

=(R1+R2)/R1

ACL=1+R2/R1)

hoacACL=1+ (Rf/R1)

Phuong trinh khuéch dai trén la duong, chi ra rang dau ra sé cung pha vodi tin hiéu dau vao
duwoc ap dung. Do loi dién ap vong kin ctia mach khuéch dai khong dao duogc xéc dinh bang

ty s6 cta dién tré R 1 va R 2 duoc st dung trong mach.

Thuc té, cac &m ly khong dao sé c6 mot dién tréd mac noi tiép véi nguon dién ap dau vao, dé
gitt cho dong dién dau vao giéng nhau & ca hai cuc dau vao.

Piem chap ao

Trong mot mach khuéch dai khong dao, ton tai mot doan Khoang chap ao giita hai cuc dau
vao. Khoang chéap ao la chap déi vdi dién ap, nhung la mach hd doi v6i dong dién. Short ao
st dung hai thudc tinh cia mot op-amp ly tuong:

« ViR IN la v6 han, dong dién dau vao & ca hai dau néi bang khong.
« Vi B0 loi vong lap m& A OL la vo han, dién ap chénh léch (V 1 - V 2) ludn bang khéng.

Mac du d6 Khoang chap 4o la mot phép gan dung ly tuong, nd cho gia tri chinh xac khi duoc
stt dung véi phan hoi &m. Mién la op-amp dang hoat dong trong vung tuyén tinh (khéng béo
hoa, duwong hoac 4m), thi do loi dién ap vong hé tién téi vo cung va ton tai mot diém Khodng
chép ao gitta hai dau noi dau vao.

Do Khoang chéap ao, dién ap dau vao dao theo dién ap dau vao khong dao. Néu dién ap dau
vao khong dao tang hoac giam, dién ap dau vao dao ngay lap tirc tang hoac giam dén cung

mot gia tri. Hanh dong nay thuong duoc goi la “Bootstrapping”.

Giai thich vé diém chép &o :

I
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Day 1a mot mach don gidn nhat ma minh cé thé thay. minh cé mot nguén duy nhat duoc két
noi véi mot tai duy nhat. Tai cung cdp nang luong va nguon tiéu thu nang luong.

Héy dua ra mot s6 con s6 trén con sd ciia minh.

A B

I,

Vo, SR OIK

LinhKienTheoMay Com
Zalo: (380937723

Nguon cua minh la 1V va tai cua minh la 1K. Dién thé & nat mat dat la OV. Dién ap tai nut A
la bao nhiéu? Va, dién ap tai nat B la bao nhiéu?

Vi A nam ¢ cuc duong cua nguodn dién 4p nén né cé gia tri 1V. Va vi B duoc néi truc tiép voi
A nén n6 cling & mirc 1V. Ta néi rang A va B tao thanh chép (hay don gian la chép) vi ching
dwoc két noi vat ly voi nhau va & cung mot hiéu dién thé (1V).

Bay gio hay xem xét mot mach riéng biét khac vé mat véat ly, nhu bén dudi.

C D

v_| Lag

) > R2
LinhKienThaoMiy. Com
Zalo: 0389937723

Trén doan mach nay ciing vay, minh c6 mét nguon hiéu dién thé V2 & 1V va mot dién tro tai
R2 & 1K. Doan mach nay ciling c6 hai nat trén dé duwoc danh déu C va D.

S~

Nut C & mtc 1V khi ndé duogce két noi véi cuc dwong cua pin V2. Nut D cling & mirc 1V vi nd
duoc két noi qua mot doan chap véi nat C.

Bay gio, nat A trén hinh 2 va nat C trén hinh 3 khong hién dién vat ly trén cung mot mach,
nhung chung & cung mét hiéu dién thé. Bat ¢ khi nao hai di€m & cung mdt hiéu dién thé,

minh c6 thé ndi rang ching hau nhw la mot diém chép.

Bay gio, hdy xem xét mot OPAMP. M6t trong nhiitng dac tinh quan trong nhat cia OPAMP ly
tuong la né cé do loi vong hé A 1a vo han.

Néu dién ap dau ra cia OPAMP la Vout va hai dién ap dau vao la Vplus va Vminus:

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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Sau do,

Vout = A (Vplus - Vminus)

hoac la

Vplus - Vminus = Vout / A

Néu A gan dén v6 cung, thi Vout / A gan nhw bang khéng.
Cho nén,

Vplus - Vminus = 0

hoac la,

Vplus = Vminus

Vi vay, minh thdy rang Vplus va Vminus phai c¢6 cung tiém néng. N6i cach khac, minh noéi
rang Vplus va Vminus tao thanh diém chép ao

Tro khang dau vao cua mach khuéch dai khong dao
Tré khang dau vao ciia mach khuéch dai thuat toang duogc cho la:
ZIN=(1+ACVpB)Zi

Trong d6, A OL la d6 loi vong m& ctua op-amp

Zi la tré khang dau vao cua op-amp ma khong c6 cac phan hoi nao

B 1a hé s phan hoi

D6i v6i mach khuéch dai khong dao, hé so phan hoi duoc cho la:

B=R2/(R1+R2)
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A [~ €} i
v, o S L F A . A 2
L e T S com Mach khuéch dai khong dao | 6

B=1/ACL
Do d6, d6i véi mach khuéch dai khong dao, tréd khang dau vao duoc cho boi phuong trinh,

ZIN={1+(AOL/ACL)}Z

Tro khang dau ra cua mach khuéch dai khong dao
Tréd khéang dau ra cua op-amp duoc biéu thi bang:

ZOUT=270/(1+AOLP)

Vi, B = 1/ A CL d6i v6i mach khuéch dai khong dao, tréd khang duoc dua ra la,

Z0UT=720/{1+(AOL/ACL)}

Mach dém dién ap

BO dém dién ap la mdt trong nhiing cach st dung don gidn nhéit cua mach khuéch dai thuat
toan, trong dé dién ap dau ra giéng hét nhw dién ap dau vao dwoc ap dung cho mach. Noi
cach khac, do loi cua mot Mach dém dién ap la don vi (1).

Dau ra clia op-amp duoc két noi truc ti€p vaéi thiét bi dau cudi dau vao dao va dién ap dau
vao duwoc dat tai dau cudbi dau vao khong dao. Bo dém dién ap, giong nhw mét mach khuéch
dai khong dao, cé tré khang dau vao rat cao va trd khang dau ra rat thdp. So do mach cua
mot BO dém dién &p duwoc hién thi trong hinh dudi day.

Voltage Follower / Unity Gain Buffer

A \ & O Y%
v, O B 5 /

C6 thé thay rang cau hinh trén giong véi mach khuéch dai khong dao, chi khéc la khong st
dung dién trd. D6 loi cia mach khuéch dai khong dao duoc dua ra la,

LinhKienThaoMay.Com
Zalo: 0369337723

ACL=1+(R2/R1)
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O méc néi tiép hiéu dién thé, dién trd R 2 bing khong va R 1 vo han. Vi vy, do loi ciia Bo
dém dién ap sé bang 1. Do d6, Bo dém dién ap con thuong dwoc goi la BO dém do6 loi don vi
(1).

Mach dém theo dién &p hoac mach dém do loi don vi (1) thuong duoc st dung dé cach ly céc
mach khac nhau, tirc 1a, dé tdch mot tang clia mach ra khoi mach khéc va cling duwoc st
dung trong cac tng dung két hop trd khang.

Trong thuc t€, dién 4p dau ra cua mot Bo dém dién ap sé khong chinh xac bang dién ap dau
vao duoc ap dung va sé co6 su khac biét nho. Sy khac biét nay la do do6 loi dién ap bén trong
cao cua op-amp.

LUU Y: Do loi dién 4p vong hé clia mot op-amp 1a vo han va Do loi dién ap vong kin ctia Bd

dém dién ap la don vi (1). Piéu nay ngu y rang bang céch lya chon can théan céc linh kién
phan héi, minh cé thé kiém soat chinh x4c do loi cia mach khuéch dai khong dao.

Vi du vé mach khuéch dai khong dao

Doi véi mach khuéch dai khong ddo dwoc thé hién trong hinh bén dwdi, hdy tinh todn nhw
sau:

i) D6 loi cia am ly A CL
ii) Dién ap daura, VO
iii) Cac dong dién qua dién tré tai, IL .

iv) Io .

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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Non-Inverting Amplifier Example Circuit

V. © N, — |

(0.8V) / v,

§= -
F
—AMN AWV &
B - «— |
= i = 2KQ

LUU Y: Nt A & dau cuéi khong dao ctia Op-Amp va nut B & dau cudi dao (ciing la diém phan
ap). Céc nut nay khong duoc hién thi trong hinh trén.

Tra 10i) Dién thé tai nat B la V IN va vi d6 Khoang chéap ao,
VA=VB=VIN=0,8V

I1 dong dién duoc cho 13,

[1=VA/R1=0,8V/10KQ

I1=80pA

Vi dong dau vao op-amp bang 0 nén dong I 1 gidng nhau phai chay qua dién tré R f .
i) D6 loi cua mach khuéch dai khong dao,
ACL=1+Rf/R1)=1+(20KQ/10KQ)

ACL=3
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ii) Dién ap dau ra,
VO=ACL*VIN=3%*0.8V
VO=24V

iii) Dong dién qua dién tro tai,
IL=VO/RL=24/(2*103Q)
IL=1,2mA

iv) Dong dién dau ra,

Tu Luat Kirchhoff dong dién (KCL), lo=11+1L

TRUNG TAM SUA CHUA PIEN TU QUANG BINH

MR. XO - 0901.679.359 - 80 V6 Thi Sdu, Phwong Quang Thuan, tx Ba Pén, tinh
Quang Binh

[ GIA RE & TRUNG TAM SU"A @HU’A DIEN TU
X6 NGUYEN

£
%mﬁffmﬁaww
De: Quing T t Ba D
tihQuing Bk - 0901679359

IO=80pA +1,2mA

10=1,28mA

Tom tat vé mach khuéch dai khong dao

« am ly khong dao st dung két néi phan hoi &m phan ap phén cuc.

» D0 loi dién &p luon 16n hon mat.

D0 loi dién &p la duong, cho thay rang d6i voi dau vao AC, dau ra cung pha véi tin hiéu
dau vao va d6i véi dau vao DC, cuc tinh dau ra giong véi cuc dau vao.

« Do loi dién &p cua op-amp khong dao chi phu thudc vao cac gia tri dién trd va khong
phu thudc vao do loi vong hé cua op-amp.

* D0 loi dién 4p mong mudn cé thé dat dwoc bang céch chon céc gia tri thich hop cua
cac dién tro.

« mach khuéch dai khong thé khuéch dai tin hiéu

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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e trong mach khuéch dai dién 4p dung oa tin hiéu ra va tin hiéu vao luon
o tin hiéu d4u ra ctia mach khuéch dai thuéat toan

« mach khuéch dai dién ap khong dao thi

« trong mach khuéch dai dién 4p dung oa tin hiéu ra va tin hiéu vao luon

Cac bai viét tuong tu:

1.

11.
12.

Am Iy A97 bi mat 1 kénh - A97 ¢é 2 kénh L,R Hién tai bi mat kénh R. Pa dao loa kiém
tra 2 loa van binh thuong

. asiton AB65x - tinh hinh la bay gi¢ moto né quay mot vong rui dao chiéu thi bii em

nghi 13 n6 hw dong ho co

. ASUS P5GL-TMX/S - Chéap DS fet dwéi Vcore, duong dau vao 12v khéng chap. Nhéc

hét dan Fet dudi van chdp. Nhéc tiép IC dao déng, Ic ddo pha van chap. Nhac hét dan
tu loc van chap. Nhac hét dan Fet trén ciing khong khd quan hon.

Diéu hoa Daikin 2 chiéu Inverter gas R32 - Canh dao gi6é khi méi hoat dong thi dung &

dang vi tri cai dat, chay mot lic canh tw chuyén 1én trén (vi tri cdnh gié gidng chic

nang Auto comfort) mac du minh khong cai dat thém gi

Mach diéu khién toc do va dao chiéu DC Motor
Mach khuéch dai dung B]T va Phuong phép ghép céc tang khuéch dai

Mach khuéch dai dao

Mach khuéch dai thuét toan la gi ? Nguyén ly lam viéc cua mach khuéch dai thuat todn
mdy giat sanyo ctra dimg - giat it do thi ddo 2 chiéu,gidt nhiéu thi chi dao 1 chiéu

May giat Toshiba AW-8970SV - khi giat mdy chi quay dwoc chiéu thuén dén chiéu
nguoc thi mdy i1 réilai ddo chiéu thudn dwoc vai lan thi mdy bdo 16i E7-1.chuyén sang
chay méi ché d6 vat thi mdy vat binh thuong sau dé minh cho chay lai tt ca chu trinh
thi mdy lai chay lai binh thuong.minh da thw én t6 hop phim muc nudéc +xda+hen gio
+m¢o ngubén nhung van khéng duogc

may giat toshiba,,,, - cdc anh chi em trong dién dan xem thang nay Iira ddo ng ta né,,,,,
Tham khao v kién - Mu6n theo hoc & Trung tdm dao tao nghé Bach Khoa

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723


https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/am-ly-a97-bi-mat-1-kenh-a97-co-2-kenh-lr-hien-tai-bi-mat-kenh-r-da-dao-loa-kiem-tra-2-loa-van-binh-thuong-4130.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/am-ly-a97-bi-mat-1-kenh-a97-co-2-kenh-lr-hien-tai-bi-mat-kenh-r-da-dao-loa-kiem-tra-2-loa-van-binh-thuong-4130.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/asiton-ab65x-tinh-hinh-la-bay-gio-moto-no-quay-mot-vong-rui-dao-chieu-thi-bi-i-em-nghi-la-no-hong-dong-ho-co-5997.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/asiton-ab65x-tinh-hinh-la-bay-gio-moto-no-quay-mot-vong-rui-dao-chieu-thi-bi-i-em-nghi-la-no-hong-dong-ho-co-5997.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/asus-p5gl-tmx-s-chap-ds-fet-duoi-vcore-duong-dau-vao-12v-khong-chap-nhac-het-dan-fet-duoi-van-chap-nhac-tiep-ic-dao-dong-ic-dao-pha-van-chap-nhac-het-dan-tu-loc-van-chap-nhac-het-4832.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/asus-p5gl-tmx-s-chap-ds-fet-duoi-vcore-duong-dau-vao-12v-khong-chap-nhac-het-dan-fet-duoi-van-chap-nhac-tiep-ic-dao-dong-ic-dao-pha-van-chap-nhac-het-dan-tu-loc-van-chap-nhac-het-4832.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/asus-p5gl-tmx-s-chap-ds-fet-duoi-vcore-duong-dau-vao-12v-khong-chap-nhac-het-dan-fet-duoi-van-chap-nhac-tiep-ic-dao-dong-ic-dao-pha-van-chap-nhac-het-dan-tu-loc-van-chap-nhac-het-4832.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/dieu-hoa-daikin-2-chieu-inverter-gas-r32-canh-dao-gio-khi-moi-hoat-dong-thi-dung-o-dung-vi-tri-cai-dat-chay-mot-luc-canh-tu-chuyen-len-tren-vi-tri-canh-gio-giong-chuc-nang-auto-comfo-3727.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/dieu-hoa-daikin-2-chieu-inverter-gas-r32-canh-dao-gio-khi-moi-hoat-dong-thi-dung-o-dung-vi-tri-cai-dat-chay-mot-luc-canh-tu-chuyen-len-tren-vi-tri-canh-gio-giong-chuc-nang-auto-comfo-3727.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/dieu-hoa-daikin-2-chieu-inverter-gas-r32-canh-dao-gio-khi-moi-hoat-dong-thi-dung-o-dung-vi-tri-cai-dat-chay-mot-luc-canh-tu-chuyen-len-tren-vi-tri-canh-gio-giong-chuc-nang-auto-comfo-3727.html
https://linhkienthaomay.com/dien-tu-nang-cao/mach-dien-hay/mach-dien-tu-hay-khac/mach-dieu-khien-toc-do-va-dao-chieu-dc-motor%ef%bf%bc-13777.html
https://linhkienthaomay.com/dien-tu-co-ban/mach-va-cac-nguyen-ly-co-ban/mach-khuech-dai-dung-bjt-va-phuong-phap-ghep-cac-tang-khuech-dai-9896.html
https://linhkienthaomay.com/dien-tu-co-ban/linh-kien-dien-tu-hoc/mach-khuech-dai-dao-13149.html
https://linhkienthaomay.com/dien-tu-co-ban/linh-kien-dien-tu-hoc/mach-khuech-dai-thuat-toan-la-gi-nguyen-ly-lam-viec-cua-mach-khuech-dai-thuat-toan-13138.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/may-giat-sanyo-cua-dung-giat-it-do-thi-dao-2-chieugiat-nhieu-thi-chi-dao-1-chieu-4274.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/may-giat-toshiba-aw-8970sv-khi-gia%cc%a3t-may-chi%cc%89-quay-duo%cc%a3c-chieu-thua%cc%a3n-den-chieu-nguo%cc%a3c-thi-may-i-i-roi-la-4245.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/may-giat-toshiba-aw-8970sv-khi-gia%cc%a3t-may-chi%cc%89-quay-duo%cc%a3c-chieu-thua%cc%a3n-den-chieu-nguo%cc%a3c-thi-may-i-i-roi-la-4245.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/may-giat-toshiba-aw-8970sv-khi-gia%cc%a3t-may-chi%cc%89-quay-duo%cc%a3c-chieu-thua%cc%a3n-den-chieu-nguo%cc%a3c-thi-may-i-i-roi-la-4245.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/may-giat-toshiba-aw-8970sv-khi-gia%cc%a3t-may-chi%cc%89-quay-duo%cc%a3c-chieu-thua%cc%a3n-den-chieu-nguo%cc%a3c-thi-may-i-i-roi-la-4245.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/may-giat-toshiba-aw-8970sv-khi-gia%cc%a3t-may-chi%cc%89-quay-duo%cc%a3c-chieu-thua%cc%a3n-den-chieu-nguo%cc%a3c-thi-may-i-i-roi-la-4245.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/may-giat-toshiba-cac-anh-chi-em-trong-dien-dan-xem-thang-nay-lua-dao-ng-ta-ne-6372.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/tham-khao-y-kien-muon-theo-hoc-o-trung-tam-dao-tao-nghe-bach-khoa-2281.html

