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B6 khuéch dai tong hop 1a mot loai mach khuéch dai thuat todn khac duoc st dung dé két
hop céc dién ap co trén hai hoac nhiéu dau vao thanh mot dién 4p dau ra duy nhat.

minh d& thay trudc day trong am ly ddo c6 mot dién ap dau vao duy nhét, (Vin) duoc dat &
dau vao doa . Néu minh thém nhiéu dién trd dau vao hon vao dau vao, moi dién trd co gia tri
bédng véi dién tré dau vao ban dau, (Rin), minh c6 B6 khuéch dai téng hop nhu hinh minh
bana phia dudi.

Mach Khuéch dai Tong hop
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Trong mach khuéch dai téng hop don gian nay, dién 4p dau ra, (Vout) bay gio ty 1& véi tong
cua dién 4p ddu vao, V,,V,, V,, v.v. Sau d6, minh c6 thé stra d6i phuwong trinh ban dau
cho am ly dao. do dé:

V1 V2 V3
+ +
Rin Rin Rin

IF=I1+12 +13=-

Inverting Equation: Vout = - x Vin

Rin

then, - Vout = h‘ﬂ + EVZ + EVS
Rin Rin LidRisiThsoNay Com
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Tuy nhién, néu tat ca céc trd khdng dau vao, ( Ry ) co gié tri bang nhau, minh c6 thé don
gian hda phuong trinh trén dé€ cung cap dién 4p dau ra la:

Téng phuong trinh am ly
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Bay gio minh c¢6 mot mach khuéch dai hoat dong sé khuéch dai tung dién ap dau vao riéng
1é va tao ra tin hiéu dién ap dau ra ty 1é véi dai s6 “SUM” cua ba dién ap dau vao riéng
16 V,,V,vaV,.minh cling cé thé thém nhiéu dau vao hon néu duoc yéu cau vi moi dau
vao riéng lé “nhin thay” dién tré twong ing cua ching, Rin la tré khang dau vao duy nhat.

Diéu nay la do céc tin hiéu dau vao duoc cach ly véi nhau mot cach hiéu qua boi nat “virtual
earth” & dau vao dao cua op-amp. Mot phép cong dién a4p mot chiéu ciing ¢ thé thay khi tat
ca céc dién trd cé gia tri bang nhau va Rf bang Rin .

Luu y rang khi diém téng duoc két néi véi dau vao dao clia op-amp, mach sé tao ra téng am
cua céc so dién 4p dau vao nao. Twong tw nhw vay, khi diém tong duoc két ndi voi dau vao
khong dao clia op-amp, nd sé tao ra tong duong cua dién ap dau vao.

C6 thé tao am ly tong ty 1é néu cac dién tré dau vao riéng 1& “KHONG” bang nhau. Sau do,
phuong trinh sé phai duoc stra doi thanh:

%m=m5£+g5£+%5ﬂwm

Rl R 3 R 3 L}uhKianThaoHar.Dom
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Dé lam cho bai todn dé dang hon mét chit, minh cé thé sép xép lai céng thirc trén dé lam
cho dién trd phan hoi Rf 1a chu dé ctia phuwong trinh cho dién 4p dau ra la:

V V V
R inhKienThaoMay.Com
1 2 SZalo: 0388837723

Diéu nay cho phép dé dang tinh todn dién ap dau ra néu nhiéu dién tré dau vao hon duoc
két noi voi thiét bi dau cudi dau vao ddo cua am ly. Tré khang dau vao ciia moi kénh riéng 1é
la gid tri cua cac dién tro dau vao twong Ung cta chung, ticclaR,,R,, R, ... v.v.

D6i khi minh c4n mot mach téng hop dé chi cong hai hoac nhiéu tin hiéu dién &p lai véi nhau
ma khong can cédc am ly nao. Bang cach dat tat ca cac dién tré cua doan mach trén vé cung
mot gid tri R, op-amp sé c6 mirc tang dién ap théng nhat va dién 4p dau ra bang téng truc
tiép cua tat ca cac dién ap dau vao nhw hinh bén duoi:
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Bo khuéch dai téong hop thuc su 1a mot mach rat linh hoat, cho phép minh “Thém” hodc
“Téng” (do d6 cb tén goi clia nd) véi mot so tin hiéu dau vao riéng 1 moét cach hiéu qua. Néu
cac dién tré dau vao, R, , R,, R, v.v,, tdt cd déu bang nhau thi “bd cong dao do6 loi théng
nhat” sé duogc tao ra. Tuy nhién, néu céac dién tré dau vao c6 céac gia tri khac nhau, mot “am
ly tong ty 16” duoc tao ra sé tao ra tong trong sé cua céc tin hiéu dau vao.

4 A ~2 ~
Vidu ve am ly tong hop so 1
Tim dién &p dau ra cua mach Khuéch dai tong sau .

am ly tong hop
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St dung cong thirc da tim thdy truwéc do cho do loi ctia mach:

Gain (Av) = Vour - _ Ry
V. R.

11 LinhKienThaoMiy Com
Zalo: 0389937723

Bay gio minh c6 thé thay thé céc gié tri cua dién trd trong mach nhu sau:

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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A = 10KQ g

1kQ

A, = 10KQ _

LinhKienThaoMay. Com
Zkﬁ Zalo: 03BA83TT23

minh biét rang dién 4p dau ra la tong cla hai tin hiéu dau vao duwoc khuéch dai va duoc tinh
nhu sau:

Vout = (Al XVI) + (Az XVE)

Vout = (—10(2mV) ) + (=5(5mV ) ) "Eehdaiy

Sau d6, dién &p dau ra cia mach am ly tong hop & trén dwoc cho 13 -45 mV va 1a &m nhu
mot am ly dao cta no.

am ly tong hop khéng dao

Nhung ciing nhw viéc xy dung 4m ly tong nghich ddo, minh ciing c6 thé st dung dau vao
khong dao cta am ly hoat dong dé tao ra dm ly tong khong ddo . minh da thay ¢ trén rang
mot Am ly tong nghich dao tao ra téng &m cua dién &p dau vao cta nd, sau dé cau hinh am ly
tong khoéng dao sé tao ra tong duong cua dién ap dau vao cta nd.

Nhu tén goi clia nd, am ly tong khéng dao dua trén cdu hinh ctia mach khuéch dai hoat dong
khong dao trong dé dau vao (ac hoac dc) dwoc ap dung cho dau cudi khong dao (+), trong
khi &m yéu cau phan hoi va do loi dat dwoc bang cach cung cap lai mot s6 phan cua tin hiéu
dau ra (V oy ) t6i cuc nghich dao (-) nhu hinh minh bana.

am ly tong hop khéng dao

Vay wu di€ém cua cau hinh khéng dao so véi cdu hinh khuéch dai tong dao la gi. Bén canh
thuc té ro6 rang nhat la dién ap dau ra op-amps V ., cung pha v6i dau vao ctia nd va dién ap
dau ra 1a téng trong s cua tat ca cac dau vao clia n6 ma ban than né duoc xac dinh béi ty 1&
dién trd ctua ching, vu diém 16n nhat cla viéc khong ddo am ly téng hop la do khong cé diéu
kién noi dat ao trén cac cuc dau vao, tré khang dau vao ctia n6 cao hon nhiéu so véi tré
khang cta cau hinh am ly dao tiéu chuan.

Ngoai ra, phan téng dau vao ctia mach khéng bi anh huwdng néu do loi dién ap vong kin op-
amps bi thay d6i. Tuy nhién, c6 nhiéu phép todn hon duoc dua ra trong viéc lwa chon mitc
tang cé trong s6 cho ting dau vao riéng 1@ tai diém noi téng, dac biét néu cé nhiéu hon hai
dau vao moi dau vao c6 hé so trong so khac nhau. Tuy nhién, néu tat ca cac dau vao c6 cung
gia tri dién tro, thi cdc phép toan lién quan sé it hon rat nhiéu.

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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Néu d6 loi vong kin ctia 4m ly hoat dong khong ddo duogc thuc hién bang s6 dau vao tong, thi
dién &4p dau ra op-amps sé chinh xéc bang téng cta tat ca cac dién ap dau vao. D6 la doi véi
am ly tong hop khong nghich dao hai dau vao, do loi op-amps bang 2, d6i v6i am ly téng hop
ba dau vao, do loi op-amps la 3, v.v. Diéu nay la do dong chay trong moi dién trd dau vao la
mot ham cta dién &p tai tat ca cdc dau vao ctua nd. Néu céc dién trd dau vao déu bang nhau,
(R, =R, ) thi cdc dong dién tuan hoan sé bi triét tiéu vi ching khong thé chay vao dau vao
khong dao tré khang cao clia op-amp va dién ap dau ra trd thanh téng céc dau vao cta no.

Vi vay, déi voi Am ly tong khong dao 2 dau vao, dong dién di vao cac dau noéi dau vao cé thé
duoc dinh nghia la:

Iy, + 1y, = 0 (KCL)

Vi-V+ V- V+
R R

1 2

0

Vi V(Y V)
Rl Rl RE Rmﬁi‘;?ThanHar.Com

0369937723

Néu minh thuc hién hai cudc khang dau vao twong duwong vé gia tri, saudo R, =R, =R.

V..V, VitV
R R . R
N >
S =
R R R
Thus V+ = —vl TV,

2 LinhKienThaoMay.Com
Talo: 0369937723

Phuong trinh tiéu chuén cho do loi dién &p cta mach khuéch dai tong khong dao duoc dua
ra nhu sau:

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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Cac am ly khong ddo vong kin tang dién ap Mot , dugc dwa ra nhwsau: 1 + R,/ R . Néu

minh lam cho d0 loi dién ap trong vong kin nay bang 2 bang cach dat R , = R ;, thi dién ap
dau ra V , sé bang téng cua tat ca cac dién ap dau vao nhu hinh vé.

Thus: Vo = 1+

Pién ap dau ra cia am ly tong hop khong dao

R, |V.+V
Vour = 1+R2 12 -

If R, =R,

v, +v _ VitV

Vour [1+1] 7

" VDUT — Vl + VZ LinkEienThaoMay.Com

Zalo: 03BOB3TTR3

Do d6, d6i v6i cdu hinh 4m ly tong khong dao 3 dau vao, viéc dat mic tang dién 4p vong kin
thanh 3 sé lam cho V ,,; bang tong cta ba dién ap dau vao, V,, V,va V,. Tuwong tw nhw
vay, doi voi mua heé bon dau vao, mirc tang dién ap vong kin sé la 4 va 5 do6i véi mua he dau
vao 5, v.v. Cling luu ¥ rang néu am ly clla mach téng duwoc két néi nhw mot bo theo théng
nhat véi R , bang khong va R ; bang vo cung, thi khi khong cé dién ap tang, dién ap dau ra
V ,ur S& chinh xéc bang gia tri trung binh cta tat ca dau vao dién ap. P61a 'V oyp = (V, +
V,)/2.

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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Ung dung am ly téng hop

Vi vay, minh c6 thé st dung am ly tong hop dé lam gi, ddo nguoc hoac khong dao. Néu céc
dién trd dau vao ctia am ly tong hop duoc két néi voi chiét ap, cac tin hiéu dau vao riéng 1é
c6 thé duoc tron véi nhau theo céc lwong khéc nhau.

Vi du: do nhiét d9, ban c6 thé thém dién ap bu A&m dé lam cho dién &p dau ra hoac man hinh
hién thi doc “0” tai diém déng bang hoac tao ra b tron am thanh dé thém hoac trén céc
dang song riéng 1é (dm thanh) tir cac kénh nguon khac nhau (giong hat, nhac cu, v.v.) trudc
khi guri chtiing két hop v6i am ly am thanh.

Bo trén am thanh am ly tong hop

Vocals

O? C H‘I HF ,
Guitars - H W\-’ Gain
o— C R-
Drums ? P _ /\/
o C R j A S
|\ +

Input Filters Vou
Ov

o l Lmnmmmﬂ'}r.com
= Zalo: 0382937723

MOt tmg dung hitu ich khac ctia am ly tong hop 1a nhw mét bo chuyén déi ki thuét sé sang
tuong tu tong co trong s6, (DAC). Néu dién trd dau vao, R ,, ciia &m ly tong hop tang gap doi
gia tri cho moi dau vao, vi du, 1kQ, 2kQ, 4kQ, 8kQ, 16kQ, v.v., thi dién &p logic ky thuat sé,
muc logic “0” hodc mic logic “1” trén céc dau vao nay sé tao ra dau ra la téng trong s6 cla
cac dau vao ky thuat s6. Hay xem xét mach dudi day.

B6 chuyén déi ky thuat sé6 sang tuwong tw

Ri= Tk}

(,,a—Lc:gic 1" O—W\,—
Rr
Re=2kQ) ¢ AAN ——

- Logic "1° @—"\/\/\—1
Digital o9t
Ir‘1dr p;ts < Ra= 4k0 Weighted
- t -
(4-bit] Logic 0”@ MM A L Sum
A O
Rs=8k02 Analogue
o +
- Logic "1 o—A\NN— Qutput
(Vo)
® Qv LinhFigfThaoMay.Com
- Zalo: 0382537723
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T4t nhién day la mot vi du don gidn. Trong mach khuéch dai tong hop DAC nay, s6 luong bit
riéng 18 tao nén tr dir liéu dau vao, va trong vi du nay la 4 bit, cudi cung sé xac dinh dién ap
budc dau ra theo ty 1€ phan tram cua dién ap dau ra twong tu toan quy mo.

Ngoai ra, do chinh xac cua dau ra twong tw quy mé day du nay phu thudc vao mic dién ap
cla céc bit dau vao la 0V nhat quan cho “0” va 5V nhat quan cho “1” cling nhuw d6 chinh xéc
cla céc gia tri dién trd duoc st dung cho dién tré dau vao, R | .

TRUNG TAM SUA CHUA DIEN TU QUANG BINH

MR. XO - 0901.679.359 - 80 V6 Thi Sdu, Phwong Quang Thuan, tx Ba Pén, tinh
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May man thay, dé khac phuc nhiitng 16i nay, it nhat la vé phia minh, céc thiét bi Digital-to
Analogue va Analogue-to Digital bén san trén thi truong cé san voi cdc mang thang dién trd
c6 do chinh x4c cao da duoc tich hop san.

Trong huéng dan ti€p theo vé am ly hoat déng, minh sé xem xét anh hudéng cua dién ap dau
ra, Vout khi dién ap tin hiéu duoc két noi véi dau vao dao nguoc va dau vao khong dao cung
lic dé tao ra mot loai mach khuéch dai hoat dong phé bién khéc duoc goi la am ly vi sai c6
thé duoc st dung dé “tri” dién &p c6 trén dau vao cla no.

Cac bai viét tuong tu:

1. am ly 8 so (4 so 1 vé)t6i hom trude hat binh thuong kéo dai vai tiéng ok,,sang hom sau
troi am khach bat mdy ko cé nghe dc j,,.khéch say ci dé vai phut,, lic sau em 1én kiém
tra BA om ndng,,,ro le ko ddng, fuse ko n6 cho) - em swa con nay tinh ra dc 1
thang,,nha 6ng nay hay hat ho karaoke,,,lan trudc cling chét cong suat dit fuse,,ro le
ko ddng,,,thay cling dung loai cau chi ampe va cong suat,,.,lan d6 cling hdt binh thuong
hom sau troi am la chét cong suét nod fuse

2. cannon 2900 - in ra ban in mo lay hop hop muc sang may khac in binh thuong. thay
quang ma in ra van mo ko hiéu bi sao chi giup em cai

3. Canon 1210 - B4o kiém tra hop muec, tuy cé hop muc réi

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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4. Cuc day & micxer - Ai ¢ thdi nguyén or gan gan thdi nguyén cé em day béi 2400 or
3600 con tét gia hop ly thi pm em nhe

5. da em c6 con quat hoi nuwdc hién twong céc nut ok riéng nuit nguon ko hw hong bdm ko
tac dung,,.khi bdm niit tat ko tdc dung bam niit nay dén lesd hién thj cua cdc nut yéu
di,..,mach in dén t&i niut dn thdng vao vi st ly ko qua trd,,,,.em chwa kiém tra nquén -
laoij quat nay(quat hoi nudc) cam nguon bam nut chic nang so(téc do),hoac quay hoac
hen gi¢ hodc tao 4m vdn binh thwong riéng nut tat ko tat dc,,,nguyén bén la tat dc
nhung gio la ko tat dc

6. ddu dvd SHHO -MIDI-1103 karaoke - nguon vdn binh thwong nhung mach vi xu ly va
led lic lam viéc lic ko?e phai cdm phich 1 vai lan rit ra cam vao dé tao xung tée dién
thi mdy mdi lam viéc,,

7. mdy giat shap san xuat tai thai lan kiéu mdy E S-N780EV-A - hw hop s6 da thay moéi
xong bay gi¢ cho nwédc vao né lai chdy nwdc ra van xa kiém tra 6ng godng cao su van
con binh thuong thdo mém giat kiém tra van xa minh théy la la van x4 van con cé mot
khe hé va minh thac mac la lic chwa thdo hép s6 sao n6 van gilt dwge nuwde hay khi
minh thdo da ddnh mat di mdt céi gi d6 & cum van xa ma minh khéng biét

8. may in laser hp1212nf dung hop muc 85a co gang mot chip & trén hop muc - may hét

\

muc, minh d6 myuc nhung in qué mo
9. Quy trinh stra chita téng hop nguén chinh - Quy trinh stra chira téng hop nguén chinh
10. sam sung ml1640 - m4y béo 16i dén dd , minh kiém tra thi bi tran bd dém va 16i hop
uang . minh d& thay hop quang va reset lai b6 dém , méy dé in dc binh thwong khoan

vai chuc trang thi médy béo 16i dén vang

11. vi trung quéc téng 8873, manh 7840,dog d1556, cao 4p bap24d40 - soc trang ngang
man hinh,e da thay manh méi nhug k dcdc.manh 1y nguon 28v tir thi cap, do tu soi lai
manh vé chén vi 2zéc c6 28vol.do tlr 2chdn manh vé téng thi c6 2 chén téng,1chén
8vol,1chan 3,3vol . khi e s¢ tay cham chan 3.3vol noi manh thi cé hién twong bung man
hinh dén ra.E thay tong ludn clig k dc.

12. xsat 410 - Tinh hinh la céi xsat ctia nha em n6 bi chdp day tin hiéu va né bi hw méat hop
kénh hay sao v? bay gi¢r khéng cd tin hiéu nita. c6 bac nao bit stra dwoc hop kénh thi

chi em v6i? hay la phai thay hop kénh mdi a?

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