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Mach khuéch dai thuat toan con dwoc goi la Op Amp la mot trong nhitng phan t mach

tuong tw, hitu ich nhat. N6 c6 nhiéu céng dung, chang han nhw 4m ly, bd dém, bo Inverter,
b tich hop, bd phan biét, bo tao dao dong, bd so sanh va hon thé nita. Vi né rat linh hoat, n
duoc st dung trong tat ca céc loai tng dung. Do d6 hiéu Opamp va céch lam viéc cta né la
diéu quan trong véi tw cach la mot ky sw dién tir. Hay tham khao véi Hocwiki nhé.

Bai viét nay sé giai thich

Mach khuéch dai thuat toan la gi

Pac diém cua Mach khuéch dai thuét todn

Hoat dong cua Mach khuéch dai thuat toan

Ché d6 hoat déng ctia Mach khuéch dai thuét toan
Céc ung dung ctia Mach khuéch dai thuat toan

G

Mach khuéch dai thuat toan la gi

Op Amp la mét mach tich hop (IC) dwoc st dung dé khuéch dai tin hiéu yéu trong mach
twong tw. Mot am ly Op amp don cé hai dau vao va mot chan dau ra. Mot trong cac dau vao
dwoc goi la dau vao Khéng ddo hodc duong trong khi ddu vao con lai duoc goi la dau vao ddo
hodc Phu dinh . Tém lai, Mach khuéch dai thuét toadn cé thé dwoc m6 td nhw mot linh kién
dau ra phién ban khuéch dai cua sy khac biét dién ap gitra cac tin hiéu dwoc ap dung trong
dau vao duong va am cta no.

Cac dac diém quan trong cia Mach khuéch dai thuat
toan

Day 1a nhitng dac diém quan trong nhat ciia Op amp.

1. Tro khang dau vao cao - Diéu nay cho phép Op amp tao dong dién thap trong cac
chan dau vao clia n6 va lam cho n6 phu hop dé hoat dong nhu mot am ly.

2. Tré khang dau ra thap - Diéu nay cho phép Op amp cung cdp dong dién t6i da cho
n6 la chan dau ra cua né dé thiac day tai cong suat cao. Pay mot 1an nira 1a mot chat
luwong can thiét cho mot am ly.

3. Do 10i cao - am ly Op amp c6 do loi cao ¢ nghia la né cé kha nang khuéch dai tin hiéu
dau vao dién ap thap yéu mot cach hiéu qua thanh tin hiéu dau ra dién ap cao.

4. Pap ung tan so cao - am ly Op amp rat linh hoat dé hoat déng trén nhiéu dai tan s6
tin hiéu dau vao.

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

« LM2576 ADJ la gi ? Nguyén Ly LM2576

« Thong s6 transistor D718 lung dong thao may va Nguyén ly lam viéc ctia D718
« TL431 la gi ? Nguyén Ly IC TL431

« IRF3205 lung dong thao may lay & dau
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Hoat dong cua Mach khuéch dai thuat toan

C6 mot s6 diéu co ban d€ hiéu op amp va hoat dong clia chiing. Mach trong Hinh 0 cho thay
ky hiéu cua op-amp, Ul va mot so dé don gian ctia bén trong op-amp. Op amp cé két noi
ngudn am va duong. Piéu nay cung cap nang luong tir nguodn dién d€ van hanh thiét bi nay.
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C6 thé st dung nguodn dién don hodc nguodn chia nho tuy theo tmg dung. Op amp cé ba dau
tin hiéu, dau vao tin hiéu duwong, dau vao tin hiéu am va dau ra tin hiéu op-amp. Mot op-amp
bao gom giai doan dau vao vi sai (Q1, Q2), giai doan dich chuyén mic Q3 va giai doan dau
ra (Q4, Q5), nhw thé hién trong Hinh 0.

Khi dién &p duong duoc dat vao + Dau vao la co sé Q1 va - Pau vao gan véi dat, Q3 sé duoc
kich hoat. Diéu nay cho phép dong dién tir bo phat dén cuc thu cua Q3. Két qua la dién ap
duong sé duoc phat trién trén R3 va R4. Pién &p nay kich hoat Q4 va dau ra sé hién thi mic
dién ap + V.

Mat khac khi dién 4p dwong duoc ddt vao - Pau vao va + Pau vao gan véi dat. Q3 sé khong
duoc kich hoat, do d6 Q4 sé & trang thai tit, tuy nhién Q5 sé BAT vi né 1a transistor PNP va

logic thdp & co s& cta né sé kich hoat ching. B4y gio chan D4u ra sé hién thi trang thai thap
va Q5 cung cap mot dwong dan chim hién tai qua B6 phéat dén dau cuc thu caa no.

Ché do hoat dong cua mach khuéch dai thuat toan

Mach khuéch dai thuat toan hoat dong & hai ché d6. Bé la Vong lap md va Hoat dong vong
lap kin.
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Hoat dong vong ho: Day la ché do hoat dong trong do tin hiéu dau ra tw dau ra dau ra cua

Op-amp sé khong duoc dua tro lai cac dau vao dau vao ctua nd. Khi khong c6 phan hoi, Op
amp hoat dong nhw mét bo so sanh (sé giai thich & phan sau).

Hoat dong vong kin: Day la ché d6 hoat dong trong d6 tin hiéu dau ra tir dau ra cua Op
amp duoc dua trd lai cac dau vao dau vao ctia Op amp.

C6 hai cach dé minh cé thé dinh cau hinh hoat dong Vong kin clia mdt Op-amp. Ho 1a nhimmg
Phan hoi duong va am .

Phan hoi duwong

Khi c6 phan hoi téi dau vao dwong, diéu nay dwoc goi la Phan hoi dwong va dwoc st dung
trong mach dao dong, hoac dwoc stt dung cho do tré trong mach so sénh. Do do khuéch dai
bén trong cua op-amp cao, khi dau vao duwong c6 gia tri dwong hon, 1én hon dau vao am, dau
ra sé hoan toan dwong. Khi dau vao duwong it dwong hon dau vao am, dau ra sé hoan toan
am.

Phan hoi Am

Khi c6 phan hoi tir dau ra dén dau vao am, diéu nay duoc goi la phan hoi am va thuong duoc
st dung trong céc ing dung am ly. Diéu quan trong nhat can nhé la khi st dung phan hoi
am, Op amp sé budc cac dién ap dau vao & cuc duong va cuc am phai bang nhau.

Cach st dung Mach khuéch dai thuat toan trong mach

Céc tmg dung cta Mach khuéch dai thuat toan bao gom b loc, bd chinh lwu, am ly, bd tao
tin hiéu, mach diéu ché va nhiéu hon nira. Cac ing dung duoc liét ké dudi day sé gitp ban
hi€u céch st dung Mach khuéch dai thuat todn trong mach theo cdch ban dy dinh.

1. Bo dém

Cai dau tién la bo dém, day la cai don gian nhat trong tat ca cac cach st dung. B6 dém dung
dé lién két céc chudi mach khuéch dai lai véi nhau ma khong phai lo lang vé trd khang. Vé
co ban, n6 khuéch dai dong dién hodc cong sudt cua tin hiéu dau vao. Vi tré khang dau vao
cta Op amp cao, tin hiéu c6 dong dién rat nho cé thé duoc st dung lam dau vao. Ngoai ra
tré khang dau ra cua Op-amp la thap do d6 tin hiéu dau ra sé c6 dong cao. Piéu nay lam cho
Op-amp tré thanh mot bo dém ok.
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Tin hiéu dwoc dém duoc ap dung & dau vao duong. O day phan héi 4m 1 két néi truc tiép tir
dau ra dén dau vao dao, do d6 dau ra sé theo tin hiéu dau vao duoc dwa dén cuc duwong cua
Mach khuéch dai thuat toén. Diéu nay duoc thuc hién dé gitt cho dién ap & dau vao duwong va
am bang nhau. Mach nay cung cap do loi thong nhat (1X) va dém tin hiéu dau vao yéu thanh
tin hiéu dau ra manh, cé bo dém.

2. am ly dao
Mach co ban tht hai 1a mach khuéch dai ddo. Tham khdo Hinh 2 d€ thado luan sau. Tin hiéu
dau vao duwoc két noi thong qua mot dién tréd dau vao R1 dén dau vao am cua Op-amp. R2

duoc két noi tir dau vao &m dén dau ra cta Op-amp. Pau vao dwong cé thé duoc két néi véi
dat hoac voi dién ap tham chiéu.
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Figure2

am ly Op amp dao tin hiéu dau vao va khuéch dai né theo cong thic,

Vo = VREF1 + (Vin * (-R2 / R1))

trong d6, Vo = Dién ap dau ra va Vin = (VREF1 - Vin2).

Vi du trong hinh 2 cho thady d¢ loi cua am ly 1a -10.

Néu VREF1 = 2Vva IN2 = 2,1 V thi Vo = 2V + (2V - 2,1V) * 100K.10K = 1 volt.

Khi minh st dung nguon dién phan chia va VREF1 dwoc két noi véi dat, thi cong thic don
gian hoa trong hinh 2 sé dwoc ap dung. Néu do loi ctia 4&m ly nghich ddo bang mot, minh goi
né la bé nghich luu.

Céc am ly dao duoc st dung rong rai trong dé Opamp cung cidp kha nang khuéch dai cé
kiém soét cla tin hiéu dau vao. Vé 1y thuyét Cac Mach khuéch dai thuét todn cé do loi vo
han do d6 néu khong st dung phéan hoi am, tin hiéu dau vao sé c6 do loi khong thé dodn
trude va do do tin hiéu dau ra sé chuyén sang dién &p t6i da twong dwong voi dién ap cung
cap hoac V2 (10V trong hinh trén) ctua chinh chip Op amp. C&u hinh phan hoi am duwoc s
dung trong 4m ly ddo ngan chan diéu nay va cung cap kha nang khuéch dai cé kiém soét
cua tin hiéu dau vao.
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3. am ly khong dao

Mach co ban th ba la mach khuéch dai khong dao hoac don gian la mach khuéch dai. Tham
khéo Hinh 3 d€ thao luan sau. Tin hiéu d4u vao tai IN3 duoc két néi v6i dau vao duong cla
Mach khuéch dai thuét to4n. Céc dién tréd R4 va R3 tao thanh mot b chia dién trd dé cung
cap phan hoi cho dau vao am cta no.

V3
10V

R3 W R4
10K 100K

e S S

= | Y3 OUT3

S ) |

| | 1 Vo =Vin* (1 +R4/R3)
NON-INVERTING Gn = Vo/Vin =1 + R4/R3
AMPLIFIER =11 AS SHOWN

IN3
®

Figure3

Nhu minh da doc trudc d6, Op-amp sé cd gang va budc lam cho céc dau vao cé bién dd bang
nhau. Do d6, khi 100mV duoc ap dung cho dau vao duong, op-amp sé cd gang lam cho dau
vao 4&m bang 100mV thong qua mang phan hoi.

Dién &p dau ra ciia Op amp duoc diéu chinh bdi cong thicc

Vault = Wine * (1 + R4/ R3)

Trong vi du nay, Vout = 100mV * (1 + 100K/ 10k) = 1,1 von.

O day do loi ctia am ly nay dwoc cho béi R4 / R3 1a 10.

4. am ly tich phan / Bo loc théng thap

Mach op amp co ban thi tw la b6 loc tich phéan / bo loc thong thép. Khi tin hiéu séng vuéng
dugc dwa vao dau vao cua no, dau ra sé la song rang cua. Phan thao ludn sau tham chiéu

dén mach trong Hinh 4. Khi mot tin hiéu dau vao dwoc ap dung tai IN4, dong dién chay qua
R5. VERF?2 c6 thé duoc két néi véi dat hoac cac dién ap tham chiéu nao khéc.
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Day la mot thiét 1ap Phan hoi am ctia Op amp. Khi ddu vao bac tam thoi tai IN4 cao va
VERF2 duoc gan voi dat, Tu C1 sé & trang théi khong duwoc sac va do d6 dong dién cuc dai
chay qua né va Tu bat dau sac. Bay gio minh biét trong thiét 1ap Phan hoi dam Mach khuéch
dai thuét todn sé thuc hién céc bién phap dé€ can bang dién 4p & ca dau vao am va duong. Do
d6 dong dién bang khéng chay dén dau vao am ctiia Op-amp va dién 4p tai thoi diém nay sé
bang khong.

D4u ra ctia Op-amp tai thoi diém nay sé & mitc thap hoac bang khong. Khi dién ap trén tu
dién bat dau hinh thanh, dong dién sac sé giam va dién ap trén tu dién sé bang dién ap dau
vao budc. Bay gio dién 4p bat dau phat trién & dau vao am clia Op-amp va trong nd luc can
bang nd voi dau vao dwong cta no, dau ra sé bat dau tang cao theo ki€u tuyén tinh va tu
dién sac.

Khi tu dién dat dén dién ap twong dwong v6i OUT4, dién ap & dau ra Op amp sé bat dau
giam xuéng. Chu ky lap lai dé tao ra dang séng rang cwa ma né la dau ra.

Qué trinh sac va phdéng dién cla tu dién C1 theo ki€u tuyén tinh dan dén viéc tao ra rang
cua. Diéu nay duoc dua ra boi cong thic

dVo /dt = (VREF2 - IN2) / (R5 * C1).

Téc d6 doc la dVo / dt 1a su thay déi dién 4p dau ra so voi sw thay doi thoi gian. Khi gidm R5
hoac C1, diéu nay sé lam tang toc do doc cua dau ra tai OUTA4.

Néu mot tin hiéu hinh sin dwoc dwa vao IN4, mach sé hoat dong nhw mét bo loc thong thép .
Céc tan so dudi tan s6 goc, Fo sé di qua vdi it hoac khong suy giam. Cac tan so trén tan sé
go6c, Fo bi suy gidm 6 decibel trén moi quang tdm. Tan s6 goc duoc cho bdi phwong trinh,

Fo=1/(2*PI*R5*Cl).
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Khi giam R5 hodac C1, tan s6 goc tang lén.
5. Mach vi phan / thong cao

V5
CZ + RG
ne  100F 8
@ 1 '

Us —
R OUTS

. | dVoldt = (VREF3 - INS)/(R5 * C2)
DIFFERENTIATOR/

HIGH-PASS FILTER | Fo=1(2"PI'R5"C2) HIGH PASS

VERF3
Cr

Figure5 e

Mach op-amp co ban thir nam la Mach vi phan / thong cao. Hinh 5 cho thay mach cho cudc
thdo luan sau day. Gia st VERF3 duogc két néi véi mat dat va song vuong duoc st dung lam
dau vao tin hiéu cho IN5.

Khi mitc logic cao hodc tin hiéu mirc 1 duoc ap dung & IN5 dong dién cao chay qua C2 va sac
tu dién. Bay gio mot tiém nang dién 4p sé duwoc phat trién trén R6. Vi nd 1a mot cdu hinh
Phan hoi &m Dau ra Op amp sé c6 gang mang lai hiéu dién thé can bang & ca hai dau dao va
khong dao. Do d6 dién ap tang dot bién am sé xay ra & dau ra OUT5 cho phép dong dién
chay qua né cho dén khi tu dién duoc sac day.

Khi tin hiéu chuyén sang mic logic thap, tu C2 sé duwoc phong dién qua IN5. Bay gio OUT5S
sé thé hién mot dot bién dién ap dwong dé budc dong dién qua IN5 va can bang dién &p tai
dau dao va khong dao.

Do d6, mot dau vao dién ap budc (tin hiéu vudng), tao ra dau ra tang dot bién dién ap tai
OUT5. Néu mot tin hiéu hinh sin duwoc dua vao IN5, mach sé hoat dong nhw mot bo loc thong

cao. Céc tan so trén tan sé goc, Fo, vuot qua vdi it hoac khong suy giam.

Céc tan s6 dudi tan sé goc, Fo, bi suy gidm 6 decibel trén moi quang tam. Tan s6 goc duoc
cho bdi phuong trinh,

Fo=1/(2*PI*R6 * C2).

Khi giam R6 hodac C2, tan s6 goc tang 1én.
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6. Bo tao dao dong

Mach op-amp co ban th sdu la bd dao dong. Tham khao Hinh 6 d€ thdo ludn sau. B6 dao

dong trong Hinh 6 cung cap hai dau ra, mot dau ra song vudng tai OUT6 va mot dau ra song
tam giac tai OUT7.

\V/6

R7 SQR WAVE QUT
| 6 3 _
100K ‘:{;\\U O_UTS
& + ¢ O
~1 R10

98K | TRNGL WAVE OUT
QUT?
O

100K ¢
C3 ——
10nF | { Fo=.69*1/R10"C3

OSCILLATOR_[ _ 1 KHz FOR C3, R10 SHOWN

Figure6 s

Ban dau dau vao cho dau vao khong dao la Vs / 2 la 5v. Gia st tu dién & trang thai khong
tich dién do d6 dién &p cho dau vao dao bang khong. Diéu nay budc dau ra ctia Op-amp &
trang thai cao hodc & Vs. Khi dau ra cia Op-amp bang Vs, thi dién tré phan hoi R9 sé song
song véi R7 vi ca hai dién 4p dat trén cd hai dién tré sé bang Vs.

Vo = Vs. (R8 / (R8 + R7 || R9)

= Vs. (100k / 100k + 50k)

=2V/3

Diéu nay budc dau vao dwong cua Op-amp thanh 2Vs / 3, Trang thai cao cua dau ra Op-amp

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



ﬁ rnﬁ aF 5 i 5 an la gi én ly 1¢ iéc ct
W ~ Mach khuéch dai thuat toan la gi ? Nguyén ly lam viéc cua mach

= Lnu né’u;m&o MAY . COM } N ,
: s .. .. Kkhuéch dai thuat toan | 10
buoc C3 sac qua R10 cho dén khi dién ap & dau vao dao cua dau vao Op-amp vuot qua 2Vs /

3. Bay gir op-amp chuyén dau ra ctua né xudng dat, bay gi¢ Pién trd R8 va R9 sé song song
vl c& hai déu duoc két néi véi dat. Ap dung diéu d6 trong coéng thitc phan chia dién &p

Vo=Vs. (R8||R9/(R8 || R9 + R7)
=vs. (50k / 100k + 50k)
=Vs/3

khién dau vao op-amp dwong chuyén sang Vs / 3. Pién tré R10, phéng dién C3 cho dén khi
dau vao Op-amp am xuodng dudi Vs / 3. Do d6, dién ap & dau vao duong cua op-amp duoc
chuyén dai gitta 2Vs / 3 va Vs / 3. D¢ tré 1a hiéu cua hai gia tri nay, hoac Vhys = 2Vs /3 - Vs
/3=Vs/3.

Pau ra Op amp chuyén déi gitta Vs va 0 v6i khoang thoi gian ngan gilra ching, do dé tao ra
xung song vuéng & dau ra. Trong khi d6 R10 va C3 doc 1én va xuéng dan dén tao ra mot
séng tam giac trén tu C3.

Tan s6 cua tin hiéu dau ra c6 thé dwoc xéc dinh theo céng thitc Fo = 0,69 x 1 / R10 x C3.
Diéu nay cung cap mot tin hiéu tan s6 dau ra la 1kHz cho mach nay.

7. Mach so sanh

Mach op-amp co ban thit bay la bo so sanh. St dung Hinh 7 cho cudc thao luan sau. Khong
c6 phan hoi nao dwoc cung cap tir dadu ra OUT8 dén dau vao am IN6, op-amp hoat dong nhw
mot b so sanh. Diéu nay c6 nghia la dién ap dwoc ap dung trén dau vao khong dao va dao
sé duoc so sanh va dau ra sé thay déi tuong Ung.
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Khi IN6 nho hon VREF4, op-amp sé bang V7 la + 10v, trir di gidi han giai doan dau ra. Diéu
nay la do dau ra ctia Op-amp sé khong dat dwoc day du dién 4p cung cap khi thé hién mic
logic cao, ampe tir dwong sat dén duong ray Op thé hién dau ra gan véi dién 4p cung cap
nhung van thiéu milivon tir dién ap cung cap.

Khi IN6 1én hon VREF4, dau ra op-amp sé bang véi mat dat, (cong véi giéi han giai doan dau
ra). Trong truong hop nay, dau ra ciia Op amp sé khong thuc s bang khong ma gan bang
khong.

8. am ly vi sai

Mach op-amp co ban thit tdm la am ly vi sai. &m ly vi sai thuong duoc st dung dé khuéch dai
cam bién bac cau, giéng nhw trong cam bién ap suat, cam bién do trong lwong dong ho do
bién dang. Chiing duoc st dung dé khuéch dai tin hiéu dién sinh banc, chang han nhu dién
nao do (Electro-EncephaloGraph) va dién tam do6 / dién tam do6 (Electro-CardioGraph).

am ly vi sai dwoc st dung cho cdp nhiét dién va cac nguon tin hiéu vi sai biét 1ap khéac, nhw
micré dong duong day can bang tré khang thdp. Vé co ban am ly vi sai khuéch dai sy khéac
biét vé bién do tin hiéu duwoc ap dung giita hai dau vao.

Tham khao Hinh 8 dé€ thao luin sau.
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R12
IN8 10K 7

w1 DIFFERENTIAL

AMPLIFIER

| | uz |
R14 st QuUTO
LA S e

1 Vo = (Vin7 - Vin8) * (R11/R12)
Gn=Vo/Nin=R11/R12
=10 AS SHOWN
NOTE: R12=R14, R11=R13

Figured —

Dé gidi thich hoat dong ctia &m ly vi sai trong Hinh 8, minh hay cung cdp nguén .1 volt giita
IN7 va IN8 voi cuc duwong duoc két noi voi IN7.

Néu IN8 duoc tham chiéu dén dat, thi dién 4p tai cuc duwong cia Opamp cé thé duoc xé4c
dinh bang céch st dung cong thitc phan ap

Cuc duong Op amp la = (100K / 100K + 10K) * .1V = .09091 volt.

Vi IN8 & mat dat, dau 4m cua Op amp cling phai bang .09091volts. Hay nhé rang phan hoi
am sé budc dién ap & cuc am va cuc duong cua Op amp phai bang nhau.

Bay gi0 dong dién qua R12 va R11 phai bang nhau vi ca hai déu mac noi tiép
I =.09091 /10K = 9.091 uA.

minh c6 thé suy ra dién ap trén R11 bang c4ch st dung dinh ludt Ohms

V =9,091 uA * 100K = 0,9091 von.

Téng cac dién ap nay - dién &p tai Op amp - la 0,9091 von va dién 4p trén R11 la 0,9091 von
sé cho dién ap dau ra tai OUT9

9091V + .09091V = 1 volt tao ra b0 loi 10.
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Do d6, ban cé thé thdy mach nay khuéch dai su khac biét gitta dién &p dau vao duoc ap dung
trén IN7 va IN8 1a 0,1V dén 1V & dau ra.

Hy vong bai viét nay cung cap cho ban nhiing diéu co ban dé thiét ké mach khuéch dai hoat
dong, ban cé thé st dung trong cac Project cia minh. C nhiéu mach hitu ich khéc phtc tap
hon va st dung hai hodc nhiéu op-amps.

Cac bai viét tuong tu:

1. bép t media. ci cho noi vao la chay ngat chay ngat. e k biét né hong cdi gi cay méi roi
chwa ra - mdy ngay mdi c6 e bép tir ma stta k chay chdc e chuyén nghé mét céc bac a

2. am ly thuat toan la gi

3. Cuc day & micxer - Ai ¢ thdi nquyén or gan gan thdi nquyén c6 em day bai 2400 or
3600 con tét gid hop 1y thi pm em nhe

4. da em c6 con quat hoi nwdéc hién tuwong cac nut ok riéng nut nguén ko hw hong bam ko
téc dung,, khi bém nlit tét ko téc duncr bém mit nay dén lesd hién thi cia cédc nuit yéu

hen gi¢ hoac tao &m van binh thwong riéng nut tat ko tat dc,,,nquyén ban 1a tdt dc

nhung gio la ko tat dc

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

6. IC khuech dai thuat toan 741

iat sanyo (aqua) ASW 80VT - Mdy bdm niit nqudén khong 1én . minh dé kiém tra

nut dn van t6t nguon 5v van cé. minh d4d thay thanchj anh chay ok duoc khoang 3 ngay

. nay no lai bi lai mac du minh d4 thay la thach anh va minh kiém tra 2 chan thach anh

4M 1 chén la 5v chéan con lai la gan 1V . minh dang tép te tu hoc sua bo mach mong
anh em giup d¢

8. mdy giat panasonic F70A6 16ng ding - ban ndi co phadi la thdo hdn van xd ra khong?

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



https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/bep-tu-media-cu-cho-noi-vao-la-cha%cc%a3y-ngat-cha%cc%a3y-ngat-e-k-biet-no-ho%cc%89ng-cai-gi-cay-ma%cc%83i-roi-chu-5892.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/bep-tu-media-cu-cho-noi-vao-la-cha%cc%a3y-ngat-cha%cc%a3y-ngat-e-k-biet-no-ho%cc%89ng-cai-gi-cay-ma%cc%83i-roi-chu-5892.html
https://linhkienthaomay.com/dien-tu-co-ban/mach-va-cac-nguyen-ly-co-ban/bo-khuech-dai-thuat-toan-la-gi-14239.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/cu%cc%a3c-da%cc%89y-micxer-ai-o%cc%89-thai-nguyen-or-gan-gan-thai-nguyen-co-em-da%cc%89y-ba%cc%83i-2400-or-3600-con-tot-gia-ho%cc%a3p-3355.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/cu%cc%a3c-da%cc%89y-micxer-ai-o%cc%89-thai-nguyen-or-gan-gan-thai-nguyen-co-em-da%cc%89y-ba%cc%83i-2400-or-3600-con-tot-gia-ho%cc%a3p-3355.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/da%cc%a3-em-co-con-qua%cc%a3t-hoi-nuoc-hie%cc%a3n-tuo%cc%a3ng-cac-nut-ok-rieng-nut-nguon-ko-hu-ho%cc%89ng-bam-ko-tac-du%cc%a3ngkhi-bam-nu-2523.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/da%cc%a3-em-co-con-qua%cc%a3t-hoi-nuoc-hie%cc%a3n-tuo%cc%a3ng-cac-nut-ok-rieng-nut-nguon-ko-hu-ho%cc%89ng-bam-ko-tac-du%cc%a3ngkhi-bam-nu-2523.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/da%cc%a3-em-co-con-qua%cc%a3t-hoi-nuoc-hie%cc%a3n-tuo%cc%a3ng-cac-nut-ok-rieng-nut-nguon-ko-hu-ho%cc%89ng-bam-ko-tac-du%cc%a3ngkhi-bam-nu-2523.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/da%cc%a3-em-co-con-qua%cc%a3t-hoi-nuoc-hie%cc%a3n-tuo%cc%a3ng-cac-nut-ok-rieng-nut-nguon-ko-hu-ho%cc%89ng-bam-ko-tac-du%cc%a3ngkhi-bam-nu-2523.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/da%cc%a3-em-co-con-qua%cc%a3t-hoi-nuoc-hie%cc%a3n-tuo%cc%a3ng-cac-nut-ok-rieng-nut-nguon-ko-hu-ho%cc%89ng-bam-ko-tac-du%cc%a3ngkhi-bam-nu-2523.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/da%cc%a3-em-co-con-qua%cc%a3t-hoi-nuoc-hie%cc%a3n-tuo%cc%a3ng-cac-nut-ok-rieng-nut-nguon-ko-hu-ho%cc%89ng-bam-ko-tac-du%cc%a3ngkhi-bam-nu-2523.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/dau-dvd-shho-midi-1103-karaoke-nguon-va%cc%83n-binh-thuong-nhung-ma%cc%a3ch-vi-xu%cc%89-ly-va-led-luc-lam-vie%cc%a3c-luc-koe-ph-5611.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/dau-dvd-shho-midi-1103-karaoke-nguon-va%cc%83n-binh-thuong-nhung-ma%cc%a3ch-vi-xu%cc%89-ly-va-led-luc-lam-vie%cc%a3c-luc-koe-ph-5611.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/dau-dvd-shho-midi-1103-karaoke-nguon-va%cc%83n-binh-thuong-nhung-ma%cc%a3ch-vi-xu%cc%89-ly-va-led-luc-lam-vie%cc%a3c-luc-koe-ph-5611.html
https://linhkienthaomay.com/dien-tu-co-ban/linh-kien-dien-tu-hoc/ic-khuech-dai-thuat-toan-741-13129.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/may-gia%cc%a3t-sanyo-aqua-asw-80vt-may-bam-nut-nguon-khong-len-minh-da%cc%83-kie%cc%89m-tra-nut-an-va%cc%83n-tot-nguon-4321.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/may-gia%cc%a3t-sanyo-aqua-asw-80vt-may-bam-nut-nguon-khong-len-minh-da%cc%83-kie%cc%89m-tra-nut-an-va%cc%83n-tot-nguon-4321.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/may-gia%cc%a3t-sanyo-aqua-asw-80vt-may-bam-nut-nguon-khong-len-minh-da%cc%83-kie%cc%89m-tra-nut-an-va%cc%83n-tot-nguon-4321.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/may-gia%cc%a3t-sanyo-aqua-asw-80vt-may-bam-nut-nguon-khong-len-minh-da%cc%83-kie%cc%89m-tra-nut-an-va%cc%83n-tot-nguon-4321.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/may-gia%cc%a3t-sanyo-aqua-asw-80vt-may-bam-nut-nguon-khong-len-minh-da%cc%83-kie%cc%89m-tra-nut-an-va%cc%83n-tot-nguon-4321.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/may-gia%cc%a3t-panasonic-f70a6-long-dung-ba%cc%a3n-noi-co-pha%cc%89i-la-thao-ha%cc%89n-van-xa%cc%89-ra-khong-minh-cung-da%cc%83-mang-cho-tho%cc%a3-6370.html

|M" k\’”"qx»
We '

T

.(,\ a@” , ’
ﬁ Y Mach khuéch dai thuat toan la gi ? Nguyeén ly lam viéc cua mach

LINH KIEN THAO MAY . COM

10.

11.

12.

khuéch dai thuat toan | 14

N

minh cung dd mang cho tho chuyén sua bo ho kiém tra khong van dé gi minh ve vé
sinh lai dédc cdm o bo va cho chay van vay . ban cho toi hdi dp o ddu cédp cho xa . khi

4

tranzitor chua dén. vi toi khong sua duocj bo mach buon qua

. May hom nav lam cé 2 hién tuog thdv la nhw ma dm.hj. 11a tjvj tq, nén dd lé ndj duo

hoj, do duwog kR =10v. Thdo vi den ra do ctig 10v. Sau do rit con 4282 trén dg kr ra do
c6 150v trén kr, sau do lap laj mdy da chay binh thwog ko pjt bi j lun hehe. 2. May trug
quoc chj? Bi 16g mach nhug khj do H thdy 22v. Nhuwg van chay pjh thuog la that. - .

Ti vi samsung slim c¢s 21z45ml - Co hinh trén duwdi . E da kt va thay thi 7845 , diode
duong 16v, tu va cdc R sung quanh . Nhung van khog cé gi mdila .

tu lanh Daewoo 160L - - ngan trén lam dd binh thwong . quat chay , duong gié xudén
ngan mat thong khong bi tac,dd dé chan gié xuéng ngan bao quan lbes nhét .dd thdo

7

kiém tra duong hit gié xuéng ngan bdo quan khong bi chdn hodc tac . vay ma khong cé
gi6 lanh xudéng , quat thdi ra néi chung la tat ca cédc diéu kién ddeuf t6t vay ma ngan
mat khong lanh gi

Xay dung céc khoi khuéch dai thuat toén
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