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CHUONG I
TONG QUAN VE PONG CO KHONG PONG BO (KD)

Dong co khong ddng bo ba pha dugc sir dung rong rii trong cong nghiép tir cong sut
nho dén coéng suit 16n hon va chiém ty 18 16n so voi cac dong co khac. Do két cau don gian dé
ché tao , vin hanh an toan va st dung ngudn cung cap tryc tiép tir luoi dién xoay chiéu ba pha
.Trong cong nghiép thuong sir dung dong co khong ddng bd 1am ngudn dong luc cho may can
thép loai vira va nho, dong luc cho cidc may cong cu & cac nha may cong nghi¢p nhe .v .v .
Trong nong nghiép dong co DK duge dung lam may bom hay may gia cong ndng san.Trong doi
song hang ngay dong co PK ciing chiém mot vi tri hét sirc quan trong,vi né duoc st dung trong
céc thiét bi sinh hoat hang ngay nhu : may bom , quat gi6 , dong co trong ti lanh.

Tuy nhién trudc day cac hé dong dong co PK cé diéu chinh toc do 1

ai vo cung hiém hoi , chiém ty 18 rat nho 1a do diéu chinh téc 6 dong co PK c6 khé khian hon
cac loai dong co khac. Trong thoi gian gan day do su phét trién ciia nganh cong nghiép ché tao
ban dan cong suét ki thuat dién tu va tin hoc, ma dong co DK moi khai thac duge uu diém cia
minh. N6 da tré thanh hé truyen dong canh tranh c6 hi€u qua véi cac h¢ truyen dong khac

Khéc v6i dong co dién mot chiéu , dong co PK dugc cdu tao phan cam va phan tng
khong tach biét. Tur thong cua dong co cling nhu m6 men cua dong co sinh ra phu thudc vao
nhiéu tham sd . Do vay hé diéu chinh tu dong truyén dong dién cho dong co PK 1a hé diéu chinh
nhiéu tham s6 c6 tinh phi tuyén manh
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Trong dinh huong xay dung hé truyén dong dién dong co DK ngudi ta ¢6 xu hudng voi
cac dit tinh diéu chinh cta hé truyén dong dién dong co mot chleu
Hién nay trong cong nghiép thuong sir dung hé truyén dong diéu khién toc do dong co
bK
Diéu chinh dién ap cap cho dong co bang bo bién ddi tiristor
Diéu chinh dién trd bang bd bién d6i xung tiristor
Piéu chinh cong suat truoc
Diéu chinh tin s6 ngudn cung cip cho déng co bang cac bo bién d6i tan s6(BO
bién tan) dung tiristor hay transistor
A.SO LUQC VE TRUYEN PONG PIEN PONG CO PK
I.Gi6i thiéu vé dong co PK
DK 1a mot loai may dién xoay chiéu 1am viéc theo nguyén 1y cam tmg dién tir.
1.Phwong trinh dat tinh co
Dé thanh 1ap phuong trinh dt tinh co ta ding so do thay thé nhu hinh v& (HI 1)

X —|:|—’X' 40
O —
O
R’

A\ =

Hinh I-1 0 Hinh
Ta c6 dong dién stato : Man M.
TEIT] [ — L (I-2)

R%. + X? L2
\/ 8 g \/(R1+R825j +x2nm

Trong d6 : Xpm=Xyg + X’»q dién khang ngén mach
Us¢ : tri hi€u dungcua di¢ ap pha stato
Phuong trinh dét tinh cia dong co DK :
M= U4 R,

. N2
S.a)o|:(Rl + Rszgj + X2,

Puong dat tinh cia dong co nhu hinh (H 1-2)
. R' A X iy an
Vo1 : Sth:% (I1-3) Sy, 1a hé so trugce to1 han ctia dong co
R,” 4+ X “m

2'Mth ‘+asth: (|_2)
Su + S +2aS,,
th

hay M=

2. Anh huéng cic thong sb dén dit tinh co: ’ ’ ‘
Tur phuong trinh dat tinh co DK ta thay cac thong s6 anh hudéng dén dat tinh co bao gom:
a. Anh hwong cua sy suy giam dién dp luoi cap cho dong co PK
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Khi dién ap ludi suy giam thi theo (I-4) mdmen My, t6i han ctiia dong co sé giam binh phuong

1an bién do6 suy giam cua dién ap,theo (I-3) thi Sy, van khong doi .

S A
UL2

Mg -~ \ ®dm
~ \\\Q)l

Stn
1
1

1
!

1
1
1
!
1
g

1

UL1<Ugm
U<Upy

Hinh I-3

v

1
1
1
1
1
1

M

Minz Mg
Khi ndi thém dién tr& hodc dién khang vao mach stator thi theo (I-3) va (I-4) ca Sy va

b. Anh hwong cua dién tro dién khang mach stator

M, déu giam

c.Anh hwong cua dién tro mach roto

0 M: MnzMin1 M

®dm

Hinh 1-4

Déi véi dong co khong déng bd nguoi ta mic thém dién tré phu vao mach roto dé han

ché dong khoi dong thi theo (I-3) , (I-4) thi Sy, thay ddi con My, = const

Trang

W AS
Stn
R', >
= > 2 Sth11
R, + X?m
Stz
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Hinh I-5
M
0 Mc I\/Ith
d.Anh huong cia tan so

(O

Xuat phat tir biéu thirc trén ta thdy néu tan sé thay doi s& lam thay d6i téc do cua tur
truong quay va tu do thay doi toc do dong co
Tu (I-3) va (I-4) ta thay : Néu X, =®; L cho nén khi thay doi tan so thi Sy, va My, s€ thay doi

A

®o
Sth &m
Sin
St (
Hinh 1-6

[
»

Min1 MMy,

e.Anh hwéng cia sé doi cuc p
D¢ thay doi s6 doi cuc & stato nguoi ta thuong thay doi cach dau day vi :

o=2M (15
w=wm1(1-s) (I-6)

Vi véy khi thay d6i s6 d6i cuc pthi tde do tir trudng quay o, thay doi dan dén tdc d6 o thay doi
theo

II.CAC PHUONG PHAP PIEU CHINH TOC PO PONG CO PK

1.Phwong phap diéu chinh dién ap luéi

Moémen dong co PK ty 1& voi binh phuong dién 4p stato nén co6 thé diéu chinh dugc
momen téc d6 dong co bang cach diéu chinh gié tri dién ap stato trong khi giu nguyén tan sé.

Pé diéu khién duoc toc do dong co PK phai ding bo bién d6i dién ap xoay chiéu
(PAXC)

Néu coi (PAXC) 1a ngudn ap 1y tudng(Z=0) thi cin ¢t viao biéu thirc moment téi han ta
c6 quan h¢ sau :

2
MthU Ub *_ *
— = — hay M =U -7
M, (U Y My o (I-7)

dm

T T T SA ’
[Oh ®Odm

baXc W1
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7
Stn

Hinhl-8
. M, M
bdc tinh di€u chinh dién ap

Trong 401 :Uan :Aid0n aip 4énh maeic cuia aiing c&
U, : Aidln aip 4a6u ra cuia bai aid6u aip xung

Phaedng phaip naly asdiic duing &i&ou chénh aiddn aip cho &iling cd AK roto laong
soic.Khi thaelc hidln aidéu chénh aiadn aip cho aiiing c& AK roto day quadn cadn phaii nadi
thdm aiadn trai phul vaio madch roto , khi ta thay aaei aialn trai phul vaio madich roto sef mai
raling dali aidou chénh tadc aatu vai M.Vai nhae valy the taegn thadt 4idou chénh sef radt lain .
*/Eu aidgm : cuia phaeang phaip naly lai ché théch haip vaii truydén aaling vai momen taii lai
haim tang theo tadc aau
*Nhaediic didgm : Do ténh chalt pheeic talip cuia moment ,aidln aip ,talc 44l nan trong ténh
toain ngeadii ta thaeding duing caic phaang phaip 440 thé adg deeling caic aat ténh 4idou chénh
,cang viadc naiy khar pheeic tadp .
2.Phaeang phaip aidou chénh aiadn trai madch roto

Sa aao nguyan lyT vai aadt ténh ca nhee henh vel (Henh 1-10)

U,f; ) S
®o
St
@ Stni
—~ Sth2

Henh 1-9 .
I I I Henh 111-10

R',+R',;

— (I-8)

JRE+ X2

Adg aia6u chénh talc 440 4aiing cd AK ngaedii ta madc tham &i&dn tr&i phud vaio madch roto ,
khi thay aagi aialn trai phull R¢ the Sy, thay @i coin My, = const daln aaun thay aagi azalic
talc aal aaling ca khi thay aagi Ry ta coi had aalic ténh ca coi cuing My, nhaeng khaic Sy,

Sinh vién thue NGUYEN VAN PHUONG
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* /Eu difgm:  Adn giain rei tidon ,coi khai nang hi&dn aadi hoai baong bain daun.

A e =~ s

3.Aia6u chénh tadn sal nguédn cung caup cho aaiing cd AK
a.Aalc aidem lam viadc khi thay a4gi tadn sau

Nhe ta aai bid(t, tadn sad cuia ledri aidln quyadt aénh giai tré talc aal goic cuia tal
treeding quay trong maiy aidln ,do aoi baong caich thay aaei tatn sau doing aidln stato ta coi
thég aidou chénh aalic talc aau aaling ca

o =0,1-9)
Trong 4071 : -
9 S :—a)o @ o :ﬁ
O, P

Adg thadc hidln phaéng phaip aiddu chénh naiy ta duing baii bidin taén cung caup cho
aaling ca Hinh 1-11:

Ulafl U11f2

BIAUN
TAON

V¢ maiy aiddn laim viddc ai taon sal aénh maic cho ndn Khithay adei taon sal, chad aad
laim vid(ic cuia noi sef bé thay aagi . Sai dé nhea vady lai v¢ tadn sau ainh haaing traedc tidlp
aaun teei thang cuia maiy aiadn
Quan hal naly coi thdg aeealic phan téch nhai pheeang trgnh can baong aiddn aip aadi vaii
madch stato cuia maiy aiadn
E1 = K(Dfl (l'lO)
® : Tei thing moic voing qua cudiin day stato
K : Haong sau tyi 1ad
U, = Uy, :Aialn aip 4adt vaio stato cuia aaiing ca
F, =1, :Taon sau doing aiddn stato
Nadu boi qua sudt aip trén tagng trai cuia cualin day stato thg tei (1-10) ta cof :
Ul —_ .
I~ @=0:(1
N&du aiddn aip aaadt vaio stato khang aagi (U, = const) thg (I-11) cho thady khi taon s&d
tang han giai tré 4énh maeic f; > fia, the teel thang maiy sef giaim do 4of moment trong maiy sef
giaimtheo : M =K.f.l
Nauu moment taii khangaaii hoadc lai haim theo téic aau the luic naly doing aiddn cuia
aating ca the luic naly doing &idln cuia aaling ca phaii tang lan 4dg can baong vaii moment phud
taii M ~ M_ (M, lai moment phud taii hay moment cain)
Kaat quai lai cudin day stato bé quar taii vaé doing gay phait noing cudin day , giaim
tudei tholl aaling ca
N&du aiddn aip aadt vaio stato khang &égi (U; = const) the theo (hgnh 1-11) Khi tadn sau
giaim nhoi han so vaii 8nh maici f; < f, the teei thang cuia maiy sef tang datin 4a0n madch tei
bé baio hoail hay quar taii madch tai .Hidln teealing naiy laim tang doing taei hoai nghéa lai tang
tagn thaut theip vai 4aut noing maiy iédn
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aialn aip stato khang adei th¢ khai nang mang taii cuia maiy sei giaim vai caic che tidu chaut
ledling 4d6u thalp .Do aoi khi thay aagi tadn sau phaii kaut hatp thay aagi aialn aip trén day
quaun stato
b.Quy luadt &iddu chénh aiadn aip

Ngaedii ta chaeing minh aaealic raong khi thay adgi taon sad ,Nadu aaong thaii aiddu chénh

An e XA s o M . A - xr A 1 s nn .
aiadn aip sao cho had sad quai taii A= M‘“ khang &&ei th¢ chdd aau laim viddc cuia
C
maiy luan luan aeedtic duy tr¢ ai meeic tadi eu khi laim viddc ai caic thang sal aénh meic khi

ao1 hiatiu sudut cose cuia maiy aidln trong toain dali hadu nha khéng aédei
Teel nhaln xeit tran ta coil thdg tcm ra quy luadt thay &éei aialn aip theo taon sau , ade

AAAAAA

aialn khang &aong bad ( Hgnh 1-12).
Trong &oi U : tré sad hidlu duding &iddn aip pha i stato (V) 1,,I’1,I’, caic doing &iadn teei
hoa ,stato,roto quy adei vao stato (A)
Iy L,

..... N

r,,r1,r2 caic aiddn trai taic duling
cuia matich tei hoai , cudiin ddy stato, roto dai quy a4ei vao stato (Q).
R’; : &id0n trai phul (nddu cor) madc tham vaio maui pha roto
S : &l sau treedlic cuia daling ca S = 0.02+0,06

Ajg aan giain ta sei duling caic giai thidat aai aadt ra khi tgm phaéng trgnh aadc ténh c&
cufa maiy aialn khang aaong bal ,nghéa lai sef khaio sait vain adoi naly dada vaio vaio sa 846
thay thau hgnh I . khi boi qua aialin trai cudiin day stato ,bideu thaeic moment sef lai :

3U,° 3U,°

My, =
'of A7 . (1-13)
200X, fy+ X5 1 ATy g
P
Thay g = Zﬂfl
Ha0 sa quar taii cuia aaling ca aualic xaic aénh dada vaio (1-13) vai quan hdl M. = f(o)
2 2
Ae—Mn_ ; U, At (14)
Me(@) 27 (% s X )M (@) T Me(@)

P
2
Tidlp theo ta thay M(®) = Mgam.0° = M f,* = Bf,

Sinh vién thue NGUYEN VAN PHUONG
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- T AU/
Khi &oi (114) aeeaic viaat ladi : }L:E

2+X
1

Bidgu theeic naiy thdg hidln trong traeding hadp laim viddc ai caic thang sad aénh meeic U1am, fiam
vai treeding halp ai Uq,f; batt kyi gisel nguyan 4iddu kidltin A =const ta aediic :
U1dm2 _ Ul2

24X g 24X
f, f;

U f 2+X
Teel &of ruit ra quy luadt aiadn aip : ——=_|——
f +X
1dm 1dm
A A * * Qurs * U N * f
Hoadc Uy = /f,® vaii U, =—L vai f, =%
Uldm 1dm

Nhe vady aialn aip stato phaii thay &agi phul thuélic vaio tadn sél vai dalc ténh phul
tafi . cho nhaing giai trékhaic nhau ,ta sef tgm ra nhaing quy lua(t bidun aagi aiatn aip vaii
teeing treeding hatp phud taii vai baing sau:

Loadi taii X Quy luadt &idon chénh aiadn
aip
Kidgu maiy tialn -1 f°
1
Kifgu maiy nang 0 f,
Ma sait nhait 1 =
1
Maiy bam,Quadt gioi 2 (2
1

Trong theelc taG coi nhiddu loali maiy sain xualt khaic nhau , aalt ténh ca cuing coi
nhiddu daling khaic nhau.Tuy vady aadc ténh ca cuia maiy sain xuaut thaaing gadp :

M. = Mg + (Meam + Mo)( De )¢ Trong 4o :

cdm
M. :Moment cain lai moment lai moment trdn trulic maiy &ing vaii talc aal o, naio
aaay
My : Moment cain cuia maiy sain sudut khi khang quay
Mcam :Moment cain 4énh maeic, lai moment trén trulic cuia maiy sain xuaudt &ing vaii tadc
aal goic aénh aénh maic m

X : Nhaeing sau teel nhidn aadc treeng cho teing daling aalic ténh ca cuia maiy sain
xuaut
1. Alng vaii x=0, M. = const : Kidgu maiy nang, cadu trulc, thang maiy
® fio
U,/f; = const
t 7 A
(’:I)O fidm M2
1 f11 Wam J
M1c
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Henh (1-13)
Mcgm=M

2. £lng vaéii x =1, M, tyi 180 ba(t nhaut vaii tadc aad, (kideu maiy baio )

W2 O f12
o f1am 2
: ;2 = const (O] fll o
1
1 Hgnh 1-14
Mcém I\/Icth
3.&Ing vaii x = -1,M_ tyi 140 nghéch vaii talc a4l R
Kidgu maiy (M. = 1/o) ®
Maiy tidln,maiy doa mary maii O
o fiam
. = = const oY
1
Hcnh (1-15) 0
M

4./EIng Vaii x = 2, M, tyi 140 nghéch vaii talc aau U_; = const
1

Kidgu maiy bam ,bang taii quadt giof;

A
®
(O] M
®o Min
(O] f11
M
0 >

V¢ quy luadt U,” =/ £, %™ azdiic ruit ra vaii 2id6u kidln cang nhadn nhaing giai tré giai
thialt aaf nhadc tran ndn noi ché lai gaon auing .Noi azalc goui lai quy luadt ca bain hoadc lai
Sinh vién thye NGUYEN VAN PHUONG
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=~

chenh Iain dagn aadn sai sa aaing kégl ai vuing taon sad thadp

CHAANG II
GIATI THIAUU CHUNG VAO BAU BIAUN TAON

I.Giaii thiaGu chung

Bal biddn taon lai madt thiddt bé bidin aagi nang leedling aiadn xoay chiddu teei taon sau
f, sang nguéon aiadn coi taon sau khaic f,

Taon sal cuia leedii aidln quyaudt aénh talc aal goic cuia teel treeding quay trnong maiy
4id0n do aoi baong caich thay aagi taon sau doing aiddn stato ta coi thdg diddu chenh azalic tadc
440 4aiing ca.Adg thaeic hidln asediic vaun 4361 naly ta duing bail biftn tadn cung cadp tasn sad
phui halip vaii aaling ca aiaou chenh tadc aad.

Al bau bidun taon laim nguadn cung cadp cho aiiing c& AK ,yau cadiu bl naly coi khal

ArnA

I1.Phan loadi caic bau biddn tadn
Biddn taon coi hai loadi :
_ Bi&dn tadn duing maiy aiadn
1.Biddn ta6én duing maiy aiadn :
Nguyan lyi chung cuia loadi naly lai sei duling hai tdg maiy , malt tdg maiy nadi vaii
leedii idln coi talc aau khang aagi coin tag kia deedlic gadn vaii taii cof talc a4l thay daei.Nhai
bidln aagi talc 4au cuia tdg thai hai mal tadn sau ra cuia thiddt bé coi thdg bidln adei asealc.

I:bvar, U bvar

Fl! Ul R
CKA

) T C

*Nguyan lyi hoa(t 4aling nhee sau :

Tio AS coi titc a4l o, = const laim chaeic nang biddn aialn nang tei le&ii thainh ai&dn
nang madt chiddéu tran chagi than phadn @ing cuia maiy phait F . Téag theei hai gadm aaiing ca
maiit chiddu A vai maiy phait bidun taon FBT ,coi titc a4ii trufic o, = var .

Tadlc aal naly aeedlic aiddu chenh theo yau cadu baong caich vaio caic madich kéch teei cuia maiy
phait F vai asiing cd A. Ta6n sid ra cuia FBT phud thugiic vaio tétc a4ii quay o, cuia noi .Viadc
s&i duling cuing nhe &id6u khiden bad biddn tadn naly raut pheic talp do sai duling nhiddu tag
maiy aidln ,hidlu suaut thadp, thiddt bé quay gay aén ndn viddc ladp aadt mary phaii kidn
cau,do vady giai thainh cao

2.Bidun tadn duing van bain daun:

Henh (11-1)

Sinh vién thue NGUYEN VAN PHUONG
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Loai naiy aalic chal talio tael caic van bain daun cang suadt (transistor hoadc tiristor )
Aaéiic phan chia thainh hai loadi :
_ Biaun taon traelic tidap
_Biadn taon giain tiddap
Caic loadi bidun tadn duing van aeealic &ing duling rating raii nhai caic &u didgm sau :
_ Kéch thadic nhoi nén dialin téch 1adp aadt khang lain
_ Troling laeating nhed
_ Ha sau khuyadch aadi cang suadt lain
_ Coi quain ténh nhoi
*.Bidun taon traedc tiddp (Henh 11-2)

Ur~ // MAOCH VAN // Uz ~
f / / 5
/ Herth 11-2

Lal bau biaun aagi mai tadn sal mai taon sau azalc talio ra baong caich aoing cadt théch halip
teeing doalin théch halip maut doing aidlin xoay chidou coi tadn sal cao han .Tei aialn aip xoay
chidéu U, coi taon sad f, ,ché caon qua maut madich van lai chuydgn ngay ra taii vaii taon sau
khaic f, .

Trong bad bidun taon treelc tidup chaeic nang chenh leeu vai nghéch leeu naom tran cuing
maut bad bidun adgi , khing sei dulng tul chuydgn madch vai che chuyaen &&gi maut 146n nén
hidlu suaut cao .Nhaeng thadc tad malich van khai phaic talip sad leaiing van Iain , nhadt lai
aadi vaii madch ba pha .Vialc thay aagi taon sau f, khoi khan vai phud thuatic vaio f; .Bidun

A

*.Biadn taon giain tidap (Henh 11-3)

U,~f, |Chenh Lou Bam Nghéch f,

Henh 11-1 S8 446 khadi biddn ta6n giain tiddp

Trong loadi bidun tadn naiy aiadn aip xoay chiddu aabu tian biaun thainh maut chiadu
nhai bal chenh leeu ,sau aoi qua bal lolic radi mari trai ladi aip xoay chiddu vaii tadn sad f, nhai
nghéch lzeu aip aadc ladp .

Vidlc bidln aagi nang lealing hai 146n laim giaim hidlu suadt cuia bat bad biddn taon
song viadc thay aagi f, lali khang phud thuatic vaio f; trong matt dafy raling cai trén vai deedii f;
nan phait huy tadi aa eu aidgm cuia bidln taon loadi naly ,nan aeedlic sei duling rating rafi.

Do ténh chaut cuia batl lolic nan bidun taon loali naly coin aeedlic phan chia laim hai loadi:
Biaun tadn duing nghéch laeu aip
Biaun tadn duing bal nghéch leeu doing

e Bidln taon sai duling nghéch lzeu aip (Henh 11-4)

+
E. LfYY\
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e Bidln taon duing nghéch lzeu doing (Henh 11-5)

L
m T1 T3 Ts
Ti|, T4, Ts
zdﬁz% §Z A §z
T SV VANV _
° T Td T, A4 IIIL‘T\e “Az' °
ANANAY r, =t T
Hcnh 11-5 ¥ ¥

Ta xeit bidun taon sai dulng nghéch laeu aip
Bau lotic sa&i duling tud C lain ai 446u vaio cuia bal nghéch leeu nan aiadn aip aadt vaio bal
nghéch leeu xem nha nguaodn aip ,cuing vaii aialn caim L tull C laim phadng aialn aip chenh
leu
-Ngoali ra tudl C coin talio aidou kialn trao adgi cang suadt phain khaing Q geefa taii vaii bai
nghéch leeu vai malich mait chidéu ,baong chaich cho pheip sl thay dagi nhang trong thaii
gian ngadn doing vaio bal nghéch leeu mai khang phud thuéiic vaio bau chéenh laeu.
-Khi sai duling bal bam &ialn aip hay pheeang phaip aidéu bidin aal rating xung the coi thig
sei duling bal chenh leeu khang aidéu khiden (chenh lzeu diod).
-do taic duiing cuia diod ngaealic ndn 4adu vaio cuia bat nghéch laeu luan luan deeang .
-Adii vaii loali naly ydu cadu cuia bal biddn tasn lai nang lediing aaéic truyddn hai chiddu
teeic lai daling ca thadc hialn haim taii sinh thg bal chenh leeu laim vidlc aaeaci ai cai badn goic
phaon te
-V4ii yau cuia 436 tali cholin aaling ca cang sualt nhoi (P=120w) nan vidlc haim taii sinh aaling
ca trai nang leealing vao nguadn lai khang cadn thiddt nan ta seei duling bidun taon ngéch leu aip
vaii bal chenh lzeu khéang aidou khiden duing diod vai sai duling pheedng phaip aiddu biadn aai
raling xung aég aiaou khiden aip aadt vaio aating ca
*Xeit bidin tdon seei dulng nghéch lzeu doing :

Bau lolic coi cuatin san baong coi caim khaing lain coi taic duling nha nguadn doing
calp cho ball ngéch leu . doing aidln trong malich malt chidou aaealic san baong baii L doing
aialn naiy khang thag aaio chiaou
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Ngoaii ra cualin san baong L coin coi taic duling daio chidiu cang suaut phain khaing cuia
taii trong madch madt chiddu, cudin khaing naiy cho pheip aaio chiddu aiadn aip aadt vaio bai
nghéch leeu mai khang phu( thuadic vaio bal chénh lzu, do vady radit phui hatp vaii viddc haim
tali sinh aating ca. Tuy nhidn ché aiadu chénh azaci doing vai aip cuia taii theo phaang phaip
bidn &au ndn chenh laeu phaii sei dulng linh kidln bain daun coi aiadu khiaen.

3 _ CHAANG 1 i
THIAUT KAU MAUCH AAUNG LAUC

Madich aaling leelic duing &g truyaon taii nang lealing aidln cho aaling ca. Sa aao khadi nhee
henh 11-1
f Ui~

] U, £
— {Chenh Lo Bam Nghéch

I.Chaic nang
1.Kh&ui chénh leeu

Kh&ui chénh leeu coi nhiddm vud bidun &8ei nguddn xoay chiddu (AC) thainh nguédn
mat chidou (DC)

Theo sz phan loadi ta coi caic phaang phaip sau :

- Chénh leeu khéng aidou khiden : Seei dulng diod.

- Chénh leaeu coi aidou khidegn : Sei duding tisistor hay transistor.

- Chénh leeu bain aiddu khidgn :Seei dulng diod vali tisistor .

Theo yau cabu cuia 430 tali aaling ca cang suadt nhoi nan thiddt kad khadi chénh leeu khang
aiaou khiden sei duling diod.

Aialn aip 4a6u ra cuia khadi chénh laeu tuy lai DC nhaeng khang baong phadng mai coin
nhadp nha godi lai hidln tealing 440p madlch ( sal pha cuia nguadn caing cao thg sael aalp
madch caing nhoi).Bau chénh leeu bao gddém caic van chénh leeu vai maiy biddn aip leelc
Sinh vién thye NGUYEN VAN PHUONG
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2.Cheaic nang cuia maiy bidadan aip laeelc
e Bidun aagi aialn aip nguaodn phui halp vaii yau cadu cuia taii
e Caich ly phud taii vaii leedii aidlin 4dg valn hainh an toain vai thuadn tiadn.
e Tado aidem trung ténh cho chénh laeu he¢nh tia.
e Haln chad doing aidln ngadn madch chénh lzeu vai haln chau tadc aal tang
doing aialn andt trén caic van chenh lzaeu.
e Caii thidln henh daing doing aiddn trong leedii 44 laim cho doing naiy ét biadn
dading so vaii hgnh sin.
- 53 440 henh tia ba pha Sa 440 henh tia madt pha (chenh lzeu 1/2 soing)
- S& 446 henh cadu ba pha Sa a4a6 henh cadu mait pha
Sa &40 nhee hgnh (Henh 111-2),i (Henh 111-3), 1 (Henh 111-4), 1 (Henh 111-5)

Ue ~ Ug

——Honir Hl-2 ZE Hcnh 111-3

U ‘
a B g B

chzglll-5 Henh =2 °

AAAAA

naio cho phui hatip.
Daling soing aiddn aip ra nhe hai sa 446 hgnh (Henh 111-6), (Henh 111-7), (Henh 111-8) vai
(Henh 111-9)

v
+

» €
7
/

/7 \ /7

(Henh111-6) “._(H¢nh 111-7)
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A A Ud
U U
UA UB Uc UA UB UC
> t
nh 1y-
I&n bad chenh leeu lai U, coin &iadn aip DC lai Uq ta coi

see so sainh gieela caic sa ado :
* A4ui vaii chénh lzeu maiit pha
+Chénh leeu méliit pha 1/2 chu kyi

UdZQUf,IdZQUf
T
U V4
L= —2 , U= Zu
*7 2R T2

L =1,2Im.y ; U, = Ug/m
Cudli cuing ténh ra ta dzdlic cang suait maiy bidun aip
S =3,09U4l4 = 3,09Pq
Nhadn xeit :maiy biddn aip sai dulng taoi
Sa 446 chénh leeu madt pha bain soing aan giain.Mualn coi doing taii ét nhadp nha
cadn coi bad lotc taat
+Chenh laeu cadu madt pha

22 m.|
Ug="—"ZU,; Ih=—% U;=Uym ;
d n f 1 2\/5 1 2
S, = Uyly =1,74Ugly ; Sy = Usly = 1,23U4l4
s=>1"5 = 148p,

Ta thady aaui vaii chénh leeu madt pha thi chénh leeu cadu seei dung cang suadt cuia maiy bidun
*A40di vaii chénh laeu ba pha
+ S4 440 henh tia 4dn giain han ,sad pha ét han nan sudt aip bei han vai tdgn thadt bei han,Phui

------

_ 34 3 3 36
Ug = Juzf do = Eiﬁum cos(@)d0 ==~ U,,
3
S = 1,345P,

+ S4 440 chénh laeu ba pha hgnh cadu cho aiadn aip vai doing chénh laeu tadt han so vaii ba pha
hcnh tia ,maiy bidun aip azalic sei dulng tridlt 4dg han,maiy bidln aip khang bé tzl hoali
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caeaing beeic baii doing malt chidadu .Vaii cuing malit gial tré Py the cang suait cuia maiy bidun
aip af sa 446 caobu nhoi han so vaii sa 446 hcnh tia aaing kg .
Giai tri trung benh cuia aiadn aip ra aadi vaii sa 440 hgnh cadu nhee sau:

5
Ug = L j\/guzf cos(@)do :ﬂu2f
2”:2 T

6

S=1,047P4
2.Khaui lolc

Cheic nanhg cuia bal lolc lai laim cho doing &ialn naio &oi coi tadn sad naio &oi i qua
mai bidn aau khang bé suy giaim aaong thaii laim suy giaim madnh doing aialn ai taon sad
khaic

+Khaui lolc tul C thaeding sei duling vaii taii cang suaut bei

+Khaui lolc coi tul C vai cudtin khaing thaeding seei duling vaii taii cang suadt lain
-Trong madch chenh leeu (CL) &i&0n aip hay doing &iddn ta taii coi ceelc ténh khang &4gi nhaeng
giai tré cuia chuing thay aagi theo thaii gian madit caich coi chu kyi (Hiéln teealing aalp mach)
ta(lo ra caic thainh phaon soing haii gdy ndn sa( tidu phé nang leealing malt caich va éch vali
gay ra sel nhidgu loalin cho sz laim vidlic cuia taii .Vain 430 azalic aadt ra lai ta phaii lolc
bait caic thainh phaon soing haliadeg coi aealic thainh phadn malt chidu chiddu coi hal sad aadp
madch cho pheip.
Ngedii ta 4énh nghéa hal sad aalp madich nhee sau:

K. = Bidn &4 soing hailii 1lain
o =

Uldl LILE LLUIIYg DI Culd

K, coi giai tré caing nhol g cnaut 1eaung pau 10uC caing cao
* Caiic phaang phaip lolic :
a.Lotic baong tull C: Theaaing duing vaii cang suadt bei Sa 446 henh (Henh 111-10)

t e

Henh 111-1 .

Do sa&( phoing aid0n cuia tull C theo quy lualt haim muf vai do caic soing haii balt cao aeeatic
ref qua tudl C,coin ladi thainh phadn maut chidou vaii sad ét soing haii badt thadp ai qua taii.
2

oCR,
b.Bal lolic duing cuailin day L

Azalic duing vaii tafi coi cang suadt 1ain han Henh 111-11

L
+ 0— m

Had sad aalp madch K' =

U

£ Henh 1111

»
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V¢ cualin day L madc nadi tiddp vaii taii ndn khi doing aidln ra tafi biddn thian aalp madch
,trong cudiin day L xuddt hialdn doing &iddn teel caim laim giaim caic soing haii badt cao.
...... R,
3oL’
Khi ténh chotin L nan choiin giai tré L khang quai lain v¢ nhee vady sef gdy ra hiadn teeating sudt
aip DC trén noi lain laim cho hia(u suadt chenh lzu giaim.
c.Lolic duing cai tud C vai cuailin khaing L :
Sa dao naly seai duling au didgm cuia cai hai sa 446 tran Henh 111-12
o MM

¢ Henh 111-12
Do sai duling tdgng halp cai hai loadi trdn nan bidn a4l soing haii caing bé giaim nhoi
dudng nhieiu nhaut .
V¢ nhaing &u didem tran trong aao taii naiy ta duing bai lolc LC

3.Khaui nghéch leeu
+Khaui nghéch leeu duing &g bidun aaei aidldn aip DC sau bai lolic thainh thainh xoay chiddu
AC coi tadn sal thay a4ei daediic 3@ cung cadp cho aaiing c& AK.

+Ta sa&i duling nghéch laeu aip ba pha h¢nh cadu ,thidat bé duing 48@ nghéch leeu coi thdg
lai tiristor,transistor,Mosfets.
-Duing Tiristor:Maui Tiristor khi daun doing the taic duling cuia tén hidlu &idou khidgn khéng
coin taic duling nefa &oii hoii c&6n phaii coi b&l phadin chuyagn madch cho Tiristor .B&l phadn
laim tang giai thainh cuia madch ladp raip .
-Duing transistor (BJT hoalc Fet)
Nguyén Iy laim vid(c cufa transistor tuang teel nhae Tiristor .
Transistor chuydgn nhanh hén loalii Mosfets . Aaui véii BJT doing &i&ou khiden lai 1, 18in
2trong chu trgnh daun phaé kidem tra kyT leeding ade caic BJT naly daun baio hoai .

AAui vaii Mosfets caedc 2iddu khiden aaeaiic aiddu khidegn badng aip nan radt thuadn tiadn
khi phadi hatp vaii madch aidou khiden

V¢ Tiristor Khi daen th¢ khdng phud thudlc vaio tén hidlu aiddu khiden nan ta phaii
aaling vaio caelic B,G trong suaudt chu trgnh dagn , thal nhang duing transistor the boi azalic
khau chuydgn malch cadiing baic , Han nefa tdgn hao adeg chidéu nhoi han ,ngoali ra duing
transistor coi khai nang laim via(ic ai taén sau cao han,kéch thaedic gotin nhel han.

Qua nhaing so sainh cai &u vai khuyiat &idem cuia transistor vai tirstor trong madch
aaung laelc theo aao taii naly ta chotn bau nghéch leeu duing transistor
I1.Nguyan lyi laim viddc
1.B&u chenh lzeu
a.Chénh laeu cabu méait pha :Addi vaii nhaeing bail chénh leeu cang suadt nhoi ngeedii ta theeding
duing bal chenh lazeu cadu madit pha nén ta xeit bal chénh leeu cabu mait pha.
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+Hoadt daling cuia sa 4o :
Trong khoaing thaii gian teei 0<@<x bal chenh leeu made vaio nguadn xoay chiddu coi

A AT

L Ug

T 27
+Bidgu thaic doing aiatmvataiatn aip :

Nhz ta aal bidut ,cheic nang cufa cuolin caim L lai téch luyi nang leealing khi doing iq
tang vai hoain trai nang leedting khi doing i4 giaim .Xaic aénh doing iq

A

Pheedng trgnh doing aiddn
u, = L.%—If[’+ Ri, =2U,Sinat
Daling toain teei Laplace :

@

2+0)2

Lpl, (p) —i, (0)]+ Ri, (p) = V2U,.
aa(t sa kialn ig =1, , ta coi

I, (p) = o +~2U,.

e

@

L(erIEJ(p2 +0°)

Haim ainh: Haim gadc:
1 ot
p+b
. i _ . ! —~e™ +BSina)t—Cosa)t)
¢ +w’b+b/ €+o @
_Bg \/EU i_g
1 =1 X 2 1 _ 1 X
i, =ie +m. Sin@ - ¢ ¥ Singe

AAui vaii nefa chu kyi 4aou tidn,0<o<z,lp = 0

Trong bidgu theeic tran :X = oL, tgep :%

b.Chénh leeu cabu ba pha

Al AS A5

B c Ug |] ta
A, A z;g A,

0
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*Hoa(t 4aling cuia sa aao
Aidln aip caic pha thai caup maiy biddn aip
V, =+/2V,5ing

V, =/2V,Sin(0 —2?”)

V, =/2V,Sin(0 —4?”)

-----

V> Vg > V¢ doing 4iadn taii ai teei didem A vai B a40n aidem C .Diod A; ,A; mai cho doing
chaiy qua do 401 Vs = Va > V> V¢, As khoai lai ve 4id0n thdu katét cuia chuing lai

V> V> Ve

Diod A, méi cho doing chaiy qua vai do 401 Vg = Va< Vg< V¢ caic diod A,,Agbé khoai lai do
4id0n thaa catéat cufa chuing lai lai V4 hoalic Vg lain han aiddn thad anot lai V¢ .

Ta coi baing toim tadt hoa(t aaling cuia sa 440 :

Khoaing Chi&bu doing 4i&0n | Diod mai | Aiddn aip taii
Tai % 8331 %r Teai A 4aun B A val Ag \LidA Vi

T %r A& %r Teel A 8aln C Ajvai A, | Va-Ve

Tl 5% A& %r Teel B 4a0n C Azvai A, | Va-Vc

Tl %r A& 9?7; Teel B 440n A Asvai A, | Va-Va

Tai 9% 8331 lT Teei C d80n A Asvai Ay | Vc-Va

Tai 11z 8331 13z | TxiCaalnB As vai A; Vcvai Vg

6 6
Ka&at luadn :

-Doing taii bao giai cuing xudult phait tei aidgm coi aidln thad cao nhadt aain aidgm coi diadn
thau thaup nhadt.Maei diod cho doing chaiy qua trong mait phadn ba chu kyi (27/3 ).
Maugi cudiin day thaei caup maiy bidun aip trong hai laén maut phadn ba chu k¢ (27/3) :1/3
chu k¢ vaii diod tran vai 1/3 chu k¢ vaii diod deaedii .
dang caup cho taii .
-Ug baong saiu choim cadu henh sin tado nan .
-Aialn aip ngeeatic 1ain nhadt mai maui diod phaii chéu lai :
UngmaX: \/EVZ = 2,45V2

A A
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J6U,, cos(@)de = ﬁuzf =2,34U,
V4

6
-Doing chaiy trong maui diod baong doing taii : ip = ig.
-Doing chaiy trong mégi cudin day thai caup maiy biddn aip lai doing aiadn xoay chiddu
ia = i1_i4

6
U, = —
d 27

R

ib = i3_ i6
ic: i5_ i2
-Gial tré trung b¢nh cuia doing &iddn taii : 1, = 23 6 Vo, CSSQ —E_ UdR_ E
T

6
-Gial tré trung b¢nh cuia doing qua mégi diod :
2 £ J6V,cos0-E |

|, =— [ =9
° 2 il R 3
2.Bau lotic
Sa aao madch henh (Henh 111-17)
o M
L C
b.Hoalt aaiing cuia sa &40 Henh
Bau lotic cho pheip thainh phadngmaut chiadu cuia bad dhenhyr1_17  vai ngan chadn

thainh phadn xoay chiadu .
Aialn aip &4a6u ra cuia bad chenh leeu cadu ba pha khai tridegn chudgi fourier .N&lu che daeing
ladi ai hai sa( haling 4a6u ta cof :

U, =£\/§v +@\/§Coswt
V4 357

ArmnoA

ug =U, +Au, =U, + an/2V cosnat
Tong aoi
ne : Taon sau goic nhoi nhadt cuia soing haii.
V  : Gai tré hidOu dudng cuia aiddn aip pha.
Uy : Giai tré trung benh cuia aiddn aip chenh leeu.
-Nadu chuing ta giai thidat ,aadi vaii soing haii taon sad thaip mai X >>Xc the doing &iadn
xoay chidodu chaiy qua Lvai C sef quyaut aénh baii X, vai coi thag viaut :

_an\/EV
o Nl
P . . | an\/EV
Aiadn aip nhadp nha : AU, =—_ =
P P ° noC n2w?lC
s ) AU an
Te sal nhadp nha : Kic= € -
P LT /v nwllC
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- an
Valy : LC= ——

y n’.o® K, .
Trong aoi : a = 0,425 vai n = 2 aaui vaii chenh leeu maiit pha hai nafa chu kyi

a=0,2 vai n = 3 4a0i vai chenh lzeu ba pha hgnh tia
a=0,095 vai n = 6 aaui vaii chenh lzeu ba pha hgnh cadu

3.Bail nghéch laeu aiddn aip (NLAA) maut pha
Bal nghéch laeu aidln aip ba pha thaeding duing sa 44 cadu,sa aaod cadu ba pha aac talio
ra baong caich madc thdm mait nhainh vaio sa 4a6 cadu malt pha,do aoi treedic khi khaio
sait sa 440 cadu ba pha ta xem xeit sa 446 ca6u mait pha
a.Sa 4a6 madch nghéch leeu aip matt pha (Hgnh 11-18)

Hcnh
[ 4
@
Ty
N,
En —
7
T
v 3\
@
[ 4
A, /
En S By
. + U >
AR
v
® e
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@
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+ 7. -
En ——
o ]
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- iy
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U
. T/2 T
s 27
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UBE
o 27
T2 T4
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i T,T3

v

N N N :

v

i
| | | :

A \ |
*Nlguadn aialn caup cho nghéch lzeu aiadn aip (NLAA) phaii lai nguadn saic 2idln aaing nadi
trdi nhoi.N&du sei dudng chénh laeu laim nguidn caup cho NLAA the ta madc thdm tud aiddn
Co ai 4406u nghéch leeu 4dg malt phadn aaim baio aidln aip nguadn ét bé thay adei madt khaic
4dg trao adgi nang leealing caim khaing vaii aidln caim taii (vaii tafi lai R_L hay aaling ca aiadn
).
b.Nguyan lyi hoalt aaiing

Caic van tei T, a80n T, azalc aidou khidgn theo teing calp T,, T3 val T,, T, lalch pha
nhau 180°. Al nafa chu kyi 4a6u tian aidou khidgn mai Ty, T, VAii calc ténh asiic xaic aénh
dadu khang coi trong ngoalic ) ta coi U, = E, .Doing 4id0n chaiy tei deang nguadn qua Ty ,Z;,
T3 vad am nguéon .

N A=

tafi cof ténh caim khaing nan doing aidlin khang aaio chiddu ngay ,nang leeaiing téch luyi ai
aiddn caim sef duy tr¢ doing aiadn theo chidéu cui, luic naiy doing aidan buélc phaii thoait qua
caic diod D,,D, 48 vao nguaon theo azaing D, — cealc deang E, — qua nguaon E, xualing
caelic am—vao D, (malt phaon chaiy qua T,, T, theo chiddu ngeeaiic ).Nhee valy do D,D, vai
T, T4 daun &iddn aip ra taii aaio caedc ténh ngay (dadu trong ngoadc ) ta coi U; = -E, nhang
doing &iadn taii vagn duy tr¢ theo chidiu cui cho &adn thaii 44em t, maii daio chiddu .Addn
didegm 27 lali aagi traling thaii ,quai trgnh didegn ra tedng teed : doing aidln sei duy tr¢ theo
chidéu cul maut doalin baong t; nhai caic van D, , D3, Ty, T4 radi maii aaio chidou .

-Qua maut chu kyi taii nhaln aseaiic aialn aip vai doing aidln lai xoay chiddu ,aay chénh lai
nguyan lyi nghéch laeu.

4.Bai nghéch leeu aip ba pha

a.S& aao madch henh (Henh 111-1)Baong caich madc tham mait nhainh vaio cadu nghéch laeu
madliit pha ta azalic cadu nghéch leeu ba pha taii R,L aalu sao .

° N
A
A; _
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b.Nguyan lyi laim vidlc
caic transistor laim vid(c Vv&ii goic daun @ = 180° theo bidgu 446 aiddu khiden henh
(Henh 111-21), caic transistor mai 1aon leedtic teel T, + Tg vaii goic lalch pha gifa hai transistor

-----

song do vady aialn aip trén tafi ché coi hai giai tré hoalic E4/3 ( khi pha &of 4alu song song vaii
mait pha khaic ) hoalic 2E4/3 ( khi noi 4a0u nadi tiddp vaii hai pha khaic 4au song song ).Giai
thidut taii 4aui xeing Za = Zg = Zc theo dalng aiadn aip ra ta coi tré hidlu dudng cuia noi :

1 e, 1L E(E Y 72\ | 2E,
Upha—\/zf U phadg—\/;{ZE[?] d9+E gEn do | = 3

3
Adg coi bidgu 446 aid0n aip ra taii theo théii gian ,ta xeit mait chu kyi laim viddc cuia
madch ,trong &oi ché xeit nguyan lyi hoalt aaling cuia transistor

-----

Tacoi: Ua=Uc =1/3 Uy +
UB =-2/3 Ud Zn H Zo H
Uag =Ua- Uy =Uy
Tadi thaii aidem 60° = 120° T;T,Ts daln tacoi: 0° = U,
Ua=2/3Uy4 o
Ug = Uc = -1/3 Ug Zs ||
Uag =Ua-Ug=Uy
Tadi thaii aidem 120° + 180° T,T,T, dain ta coi I —
UA:UB:1/3Ud +to——
Uc =-2/3 Uy \
Uas=0 Zp H
Baong caich xaic aénh aiadn aip tran taii teei teing khoaing = /3 .
(ve ceei 7/3 ladi coi sl chuydgn matich ) 60" +  Uq
Aidln aip day cuia taii coi daling xung chai nhadt
Coi 4l raiing 120° vai 4iadu hoai . , Zp H H Ze
Aidln aip pha cuia taii coi daling badt thang . e

Doing aiadn cuia taii cor daling xoay chiaou.
Khéng aiddu hoai ,tang vai suy giaim theo haim muf. (Henh 111-20)

o [] 2]

L@
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Daling soing aiadn aip ra cuia bad nghéch leeu hgnh

T, 4 60° 120° 180° 240° 300° 360°

T 5 A
t_L
T 6 A
t_L
UAO A
2/3U t
A
Ugo £
Sinh yién thue NGUYEN VAN PHUONG
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Hcnh 111-20
5Baud aiddu chéenh xung aip:

B4l 4id6u chénh xung aip maiit chiddu (AAMC) aaéiic s&ei dulng khi coi sadn nguasn
maiit chidu cau 4énh mai cadn phaii 4id6u chénh asediic aialn aip ra taii .caic AAMC hoat
aaling theo nguyan tadc doing ngadt nguadn madt chiddu vaii tafi madt caich coi chu kyi theo
maut sad quy luadt nhadt aénh .Phaon teei theedc hidln nhidlm vud naiy lai van bain daun ,song
do chuing laim vidlc vaii nguadn madt chiddu ndn khang thag duing van tiristor thang theeding
v¢ not khang thdg khoai aaedlic malt caich tel nhidn vg aip nguaon khang aagi chidou nha khi
laim vid(ic vaii nguadn xoay chiddu.Do vady buatic phaii coi mait madch chuyédn dulng aae
khoai tiristor goiii lai “Maich khoai cading beaic “gay nhiddu khoi khan trong 1adp match
theeic ta0 .V¢ vady hialn nay ngeedii ta seei duling loadi van aidoéu khidgn cai doing vai mai nha
transistor .
a.Sa aa6 nguyan lyi vai phaeang phaip aidou chenh xung aip

A
Usk v v
j_ T 1 ! 1 :
A y A :
UBE
U —— [U
d DO t Zt
iA
Y Henh 11)-21Y

Trong khoaing thaii gian teei 0 + T, ta cho
Van T maf toain ba
aeea ra taii U, = Uy

Trong khoaing thaii coin lai teei T, + T, ta
aiaodu khiden van ngadt luic naiy toain bal nguadni

Sinh vién thue NGUYEN VAN PHUONG |
Trang C i i
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ngadt khoii taii . Luic naly giai tré trung

AN A

14 T
Ut=?fUddt=?1Ud=aUd

Vdii o = T4/T té sal xung hay aau raling xung
Trong giai doaln teei T, + T, transistor bé khoali .
nhee aidln caim phaon &ing cuia aating ca ,doing
aiadn i; vaun tiaup tudc chaiy theo chiddu cui ai voing
qua diod Dy . Aialn aip U, ai giai 40adin naiy baong sudt aip tran diod nhaeng ngeaediic dadu
-U=Up = O
T = const , T, = var Phaang phaip a4l raiing xung.
T =var, T, = const, Phaang phaip taon sad xung.
T =var, T, = var, Phaang phaip xung thaii gian.

Theo 3 phaedng phaip tran th¢ phaeang phaip xung thaii gian coi nhidou nhaalic aidgm nhadt.
T40n sad phaii thay aaei tran phalim vi raling maii coi thag cung calp phalim vi raling maii coi
thdg cung calp maiit dafy rating aialn aip ra. Viadc thidlt kad bal lotic vaii taon sau thay adei
theeding galip nhidou khai nang nhidtu vaii azaing day aialn thoadi vai va tuyadn cao.

Trong treeding halip meeic idln aip thalp nauu ta aidou khiden theo phaang phaip naiy
sef laim thaii gian To 1ain gay hidln teedling giain doalin doing aiadn.

Nadu sai duling pheedng phaip aidoéu khiden aal raing xung thg trainh phadn naio
nhaeadlic aidgm tran, noi théch halip han nén ta cholin phaang phaip naly adg aidéu khidan.

I1l. TENH CHOUN THIAUT BE AAUNG LAUC
1.Caic thang sau cho traedic
Pam = 120 (W)
Uasm = 220/380 (V)
Nam = 1410 (V/P)
fam = 50 (Hz)
Cosep =0,75
n =0,8
P=2
*caic thang sau ténh toain
Téadc aal goic aénh meeic cuia aaling ca :
=27l _ 931414010
60 60
0,4, =14758Rad /s)

Moment 4énh maic cuia aating ca .

Wy

P
M, =t _ 120 5 813(Nm)
o, 14758
Tadlc aal teel treeding quay
. _60f,, _ 6050 _ 15004/ p)

S
Had sau treediic 4énh maeic

Sinh vién thue NGUYEN VAN PHUONG
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n, —n, n 1410

5, =M 3 M 9 Y _406
n, Ngm 1500
Tauc &l goic 446ng bal
0, =27~ 2314190 _15758(Radss)
60 60

Céng suadt aialn tei 4énh maeic cuia aaling ca ai chad aau aénh meic:
a
Piam = — Pon = ,M
dm

Patam = 157.0,813 = 127,64
Talc a4l aénh meeic cuia aaling ca khi laim viadc ai talc aai aénh meeic f;, = 50Hz

N5onz = nl(l-S) = 1500(1'0,06) = 1410 (V/p)
Do taii 4a0u sao nan doing aialn chaiy qua maui transistor luic caelc aadi baong doing chenh
leu vai cuing chénh lai doing vaio aaiing ca .

Pam = 3.Us.ls.cOS@.M

P, 120

3U, cospsy  3.22008.0,75
2.Chodin thiaut bé madch céng suaut
a.Xaic aénh Uy vai |y .
* Xaic aénh Uy
Adling ca aauu “sao” giai thidut taii 4aui xaing Za = Zg = Zc ta coi tré sad hidlu duling

1 e, 1L E(E Y 2\ | 2E,
Upha—\/zf U phade—\/;{ZE(?J d9+E gEn do | = 3

3

L)

=1, =

Upha = %Ud Véli Ud = En

MaUi cualin day cuia aaling ca aalic aadt aiadn aip pha baong 220 (V) :
1 e, 1L E(E Y 72\ | 2E,
Upha —\/Ef U phadg—\/;{z-ﬁ(?) d9+f gEn de | = 3

3
U :gud vaii Uy = E,

pha

MaUi cualin day cuia aaling ca aalic aadt aiadn aip pha baong 220 (V)
_ 3\/§U pha _ 3\/5220

> = 466,7(V)

=U,

.....

.....

chénh lzeu dzea aaun nghéch leeu lai :Uq = 466,7 + 2 = 468,7(V)
*Xaic aénh Iy
Teei sad lid(u cufa phud tafi 4dling ca
Ipha = 0,3 (A)
ltmax = +/2.0,3=0,42(A)
Cang sualt cuia méadt pha

Sinh vién thue NGUYEN VAN PHUONG
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P’ =P/3= 120/3 =40 (W)

y o 12 P 40
P=RI° => R= 5= o = 44444(0)
Doing aiadin ca sai :
U 468,7
1, = 2o - 487 9 o5(m)
R 444,44

N oA ArnA

V¢ doing |4 talii maui thaii aidem lai tdeng ba doing aidln chally qua Transistor .Nha valy
doing &iddn hiddu dulng chally qua méui Transistor baong mait nafa doing aiddn hiddu dudng
cuia teeing pha.
Vady doing &iddn Iy qua nghéch lzeu lai:
I =g|f =go,3=o,45(A)
b.Ténh cholin bal chenh lzu:
Ai0n aip 4a6u ra cuia bail loiic CL : Ug = 468,7 (V).
N&uu coi sudt aip trdn cudln khaing lai khang aaing kég , doing &iddn sau chénh laeu chénh lai
doing &adt vaio bl nghéch leu.
Theo 430 taii thg cang suaut aating ca lai nhoi ,do &oi ta choiin bat chénh leeu cadu madt
pha sef thualn tidln vai 4an giain han trong thiadt kdu madich chénh leeu vai maiy biddn aip.
Madit caich gaon auing ta coi doing aiadn cadc aadi aadt vaio 4a46u vaio cuia bau nghéch
leu lai doing 14 = 0,45 (A) sult aip trdn maiy bidln aip lai 5,5%lg4 sulit aip tran aiddn trai khaing
lai 3,5% coin su(t aip tran hai van chénh leeu khoaing 2 (V)
Aidn aip chénh laeu luic khing taii :
Ugo = Ug4.1,055+2 = 468,7.1,055 + 2 = 493,5 (V)
Gial tré hidlu duling aiddn aip pha thai caup maiy biddn aip,v¢ chenh leeu cadu madt pha nén:
Ugo :¥sz =0,9U,,

—U,, =——U,, =111.4935 ~ 550V

X 22
Aialn aip ngeedtic maui diod phaii chéu lai :
U, =J2U,, =141550~ 777(V)
Giar tré trung b¢nh cuia doing chaiy trong maui diod :

| 0,45
Ip= % =""=015A
) D= =g (A)
Adg diod laim vidlc an toain vai lau daii ta chotin hdd séu deel treei vao aip vai doing aiadn lai :
Ky=1,6 Ki=12

Ungmax = 1,6.777.7 = 1244(V)
Vai chéu aeedlic doing trung benh :
lg = 1,2.0,15= 0,18(A).
Tra saich “SA@ TAY LINH KIAUN AIAUN TAf VAI BAIN DAUN” ta choiin Transistor
loa(i D1427 madc theo kideu diod.
Chéu azalic aip :1500 (V).
Chéu doing :7 (A).
c.Ténh cholin bal lodc :
Nhae aaf gidii thid(u ai phadn treedic ta coi cang thaeic ténh cholin bai lotic nhee sau:

Sinh vién thue NGUYEN VAN PHUONG
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K= al, ___an godii lai té sau nhadp nha aiadn aip
Le J2V. n?w?LC '
an
>l C=—7—-
n’.o® K, .
Trong &oi : a =0,425 vai n = 2 :chenh lzeu c&6u mau pha.
Madc khaic :
Kic = AU trong &oi : AU = +5%U
LC — . =T
NCT ‘
AU =0,05.468,7 = 23,43(V)
23,43
=272 20,03
T
C= 0'4—225'2 =718.10"".
4.314°.0.03

V¢ bidln tadn nguddn aip nan ta chodn tud C ldin han.
Né&du choun tull C = 340 4F thg :
718.10°
L=

340.10°
b.Ténh chodiin bal nghéch leeu:
Theo 430 taii ta ténh azalic I; = 0,3(A) .Nan doing aialn lain nhadt chaiy qua maui Transistor
lai:

=0,21(H)

Imax = lg.K; vaii Kj=2,5
Imax = 0,42.2,5 = 1,125(A)
Vai chéu aeedlic aialn aip ngeeaic lai :
Ung = Ua.Ky Vaii Ky =1,5
Ung = 468,7.1,5 = 703,05(V)
Tra saich SA@ TAY LINH KIAUN AIAUN TZI VAI BAIN DAUN ta choiin Transistor loadi :
D1878
Vaii doing Ic =7(A)
Vai aip Ve = 800(V)
e.Ténh cholin maly bidun aip :

V¢ taii cang sualt nhoi nén ta cholin sa 446 chenh lzeu ca6u malt pha ,vai do doi adg
théch halip vaii sa 446 naiy ta cholin maiy bidun aip malt pha .Vaii sa caup lady aiddn aip pha
220(V) tzel leedii 4idtn xoay chidou .

o e U, 550
- Tées&lbiddnaip: m=—2==—"=25
U, 220
- Giar tré hidlu duding cuia doing chaiy trong maui pha thai caup MBA:
Nauu boi qua thaii gian truing daun ,th¢ doing chaiy qua theet catp maiy biddn aip chénh lai
doing Iq
|2f = Id = O,45(A)
- Gia tré hialu duling cuia doing sa caup MBA:
l; =m.l, =2,5.0,45 = 1,125(A)
- Céng suaut bideu kidan cuia MBA :
S=(5,+5;)2
S, = Usly =1,125.220 = 247,5 (VA)
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Sz = U2|2 = 0,45550 = 247,5
S = (S1+Sy)/2 =247,5(A)
* Madch tei :
Cholin maiy biddn aip madt pha tiaut diadn loii :
Q= 12J/P =1,2.,/2475 =1887
Chouin madch teei coi: a=45
Vady suy ra . b=18,87/45=4,1
Madich tzei coi daling nhee hgnh deedii (Hgnh 111-21).

N \
20
4
20 45
< 60
y
N
44
y
Baong tan silic coi tadgn thaut 1,3W/kg *ﬁ"b’\g lz2diing 7,5kg/dm? .
*Tred ngnn‘li :
Tidt didln tha : 4,4.4,5 = 19,8 (cm?).

Tiadt didln hidou quai : 0,95.19,8 = 18,87.(cm?
Troling leeéiing : 0,1887.0,6.7,5 = 0,75 kg. Henh
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*Trull gieefa :  Tidat diddn tha : 2.4,4 = 8,8 (cm?).

Tiaut didn hiddu quai : 0,95.8,8 = 8,36 (cm?).

Troling leealing : 0,0836.0,6.7,5.2 = 0,75 kg.
*Quy lait(culasse)

Tiadt dialn thd : 12.4,4 = 52,8(cm?).

Tiaut didln hiddu quai : 0,9.52,8 = 45,52 (cm?).

Troling lealing : 0,4552.0,2.7,5.2 = 1,36 kg
Teel caim :

Trong caic trud ta cholin B, = 1,1 Tesla

Trong caic quy lait ta chotin B’ = l,l.%.l,QZT esla

*Day quadn maiy biddn aip :
-Sad voing day quaun maiy biddn aip :
+S40 voing/van sa caup : Wy = 45/B.Sg, = 45/1,1.18,87 = 2,16
+n, =W, U, =216.220= 475 voing
-S&d voing day thaei calp maiy biddn aip :
+S40 voing vén theeil calp maiy biddn aip : W, = W/ n%.
Viii cdng sualt cuia adiling cd aadiic choiin ,Tra daii cdng suaut ta aaaiic n = 0,87.
= W, =2,16/0,87 = 2,48 voing
= n, = W,.U, = 2,48.550 = 1365 voing
*Ténh azaing kénh day.
-chotin madt aau doing aiadn j = 3.
Azding kénh day azéiic ténh theo cang thaic kinh nghialim sau:
+Azaing kénh day quadn s caup maiy biadn aip :

d, =1,13\/£ = 1,13.1/% =0,69mm
J

+Azaing kénh day quadn thaei calp maiy biddn aip:

d, :1,13\/£ :1,13.1/% =0,43mm
J

- Cholin day : d; = 0,7mm d, = 0,45mm
*AUng quadn day :
Bain kénh trong cuia aaaing troin bao trud :

2 2
—\’44;45 = 31.4mm

-L&6dng vaio maui trul madt &ang quadn day baong vadt liddu carch aiadn daiy 1mm coi bain
kénh trong
31,4mm ,vady bain kénh trong cuia day quadn sa cadp lai : 31,4mm.
-Day quadn sa calp cof sal voing day lai 475 voing chia laim 4 laip ,méaui Iaip 119 voing.
+Gifa hai laip aatt madt 1aip caich aiadn daiy 0,2mm,
-Day quaun thaei cadp .
+Giafa sa caip vai thaT caip aatt madt 1aip caich aialn daiy 3mm.
+Day qualn thaei calp coi 1365 voing chia laim 10 laip (maui laip coi 137 voing).
+Giafa hai laip aatt madt 1aip caich aiadn daiy 0,2mm.
e.Ténh choln Transistor cuia bad bam aiadn aip madt chiadu:
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Al 44y ta duing phaeéng phaip aiddu biun a4l raiing xung
Goui T, lai thaii gian mai cuia Transistor .
T, lai thaii gian khoal cuia Transistor

AN A

AN A

1 T
U, :?juddt=?lud = aU,
Chouin tadn sau cuia bal bidaun aagi f = 100Hz
1 1

SuyraT=T;+T,= =—=—=10ms
y L 2T T 100

=~

Zmin = 0,2 Zmax =0,9
Hidlu suddt nghéch lzeu lai n = 0,8 theo 4énh luadt baio toain nang leeéiing ta coi

U,.l, = Fan suyra: I, _ Fan
n n\Y,
Vi U, = %u .= 3,14.220% = 4885(V)
- 120
Vi - _—030(A
y ' 084885 (A

Nha valy doing chaiy qua Transistor cuia bl aidéu chenh xung aiadn aip lai lyn., = 0,30 (A)
Chotin hal sau quai doing Ki= 3 th¢ ta chotin Transistor phaii chéu azalic doing :
Ip =3.0,30 =0,9 (A).
Nadu ta xem sudt aip cuia ball lolic phéa treedic nghéch leeu lai khang aaing kég ,the giali
Uzmax = 488,5(V).
Vady aiddn aip 446u vaio cuia bai biddn aéei :

U, 4885
Uy =m0 =0 = 54270)
Chotin hal sad an toain vao aip Ky = 1,5 the 4idln aip ngeealic Transistor phaii chéu lai :
U,y mec =15.542,7 =81416(V)
Tra saich “SAQ TAY LINH KIAUN AIAUN TZ{ VAI BAIN DAUN” ta chon Transistor loafi:
D1878
Ve = 800 (V)
lce = 7(A).

f.Ténh cholin diod Dy

Diod coi taic duling duy tr¢ doing aiddn qua taii Z; khi Transistor ngadt madch (khoai
).Do doing ainh haeding cuia doing 4id0n phéa treedic madt chiddu (aialin caim phaon a&ing cuia
thaii gian nafa maii tadt.Doing 4idln naiy ai qua diod D, nadip vaio tuli Cy 44 ngan ngeeia aiddn
aip teed caim tran cudlin day L quai 1din luic chuyden malich cuia Transistor tei traling thaii mai
sang traling thaii khoai vai baio va( Transistor trainh bé &ainh thuing vaii aidln aip ngaalic
Ung.max
Sa 440 dgaling soing bidgu diden quai trgnh doing aid0n vai diadn aip phéa sau bal chénh leeu
(henh 111-23)
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A
Ug | Uy
t
T T g
11‘
I
In .
Gial tré trung benh culiadoing qua diod Dg lai >
1 1 1 Hgnh ITI-
IDO = ?JjIDOdt:?_EIDOdt:_(—_ Iy Ly

Ipo = (1-).lq vaii Iy = a.l,
~ A < .. 1
Adg tcm lpomax ta @alio haim Iy theo o ta coi o =5

=1, = % l, =.0,30/4 =0,073(A)

AN A

Diod cé&on choiin coi doing cadc aadi lai (cholin had sau deel treet doing aiddn lai K, = 3):
Ip =3.0,073=0,22 (A)

Vai chéu azdlic aialn aip ngaeaic lai U,y = UKy vaii Ky = 1,35.
Ungmax = 489,6.1,35 = 760,96(V).

AnA

Tra saich ség tay linh kidln &iddn teei vai bain daun ta chotin diod loali :

CHAANG IV
MAUCH AIAOU KHIA@N

Sa 440 khaui cuia had thadng aidou khidgn:
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Phait Phan Khuyatuc
xung phaai h 3dati

A~ ————

A 4

A 4

I- PHATT XUNG CHUI AAUO :
Xung coi taén sdd mong muadn
I-1. Gidii thidlu 1C555 :
Vi malch IC555 do haing Signetics chau tatio gadm 2 khuydadch aadi thuadt toain OAL,
OA2 theelic hidlin chaic nang so sainh madt Triga, malt Transitor vai 3 aiadn trai madi cari
5kQ
Vi madch coi 8 chan nha hgnh vel

8 4
5k
T
)
So dé vi ] . [
mach 6 >on1 4
IC555
S5k
o L
2 - ] 3
> OA2
5k
. Naui vaii ceelic am cuia nguaon ruai
. Kéch laat khi V,=2E /3 th¢ V3= 1
. Cagng ra V(3) min = 0,1v, V(3)max= 0.5V, 1(3)max =0.2A

Chan 4 khoai khi V(4) = 0 th¢ V(3) = 0, nddu khéng caon khoai thg ndui 4 vaio 8

. Nguaon ladt Vg = 2E/3 thg V3 =0

. Chén phoing aian thaeding asalic aauu vaii tul C cuia madich ngoaii

Naui vaii ceelic deeang cuia nguadn nuai E =5-18" tidu thul doing &idln 0,7 mA/1V nguadn
nuai

I-2. Sa 4a6 madch phait xung chui aadio :

I-2.a S& 446 madch :

©O~NOoOUTAWN

Vee (5-15v)
Sinh vién thye NGUY[EN VAN PHUONG w L L
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I-2.b Nguyan Ié laim viadc :
Al traling thaii ban 4a6u maii cadp aiadn, aiadn aip tran tud U, = 0. Do valy 4i&0n aip
tali chan 2 vai 6 cuing baong 0 nan ai 4a6u ra chan 3 aialn aip ai meic cao (*U. = 17v ) vai

N\~ Az

coin chan 7 sef ai maeic cao, luic naiy tul C sei phoing aialn, aiddn aip trén tud caing giaim. Khi
aiadn aip tran tud giaim &aan giai tré U, =U./3 th¢ dadu aaei meeic tralng thaii chuyégn lan

dao aaling ceef tidlp didun, ai 446u ra chan 3 sef azalic dafy xung aidou khidgn vai sau aoi deea
aauan khau phan phaui xung.

* Daling xung ra nhe sau :

<

I1- KHAU PHAN PHAUI XUNG :

Y4&u cadu phan phadi xung lai talio ra caic xung aidou khidgn mai Transitor theo quy
luadit doing mai aaling ca, teei baing tuaon teel dadn aidln cuia caic van Transitor ta coi nhadn
Xelt sau:
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+ Khi T1 daun thg T4 khoia, teeic lai T1 coi xung aiaéu khidgn th¢ T4 hoain toain
khé&ng coi xung aiadu khiden

+ Khi T2 coi xung th¢ T3 hoain toain khang coi xung aidéu khidgn

Adg talio azdiic sed phan phadi xung nhae vady cadn sai duling caic Triga vaii caic aaou

ra daio vai khang aafo. Theo nhae phan téch trén thg coi 2 Triga ( 2 Trigad 4aUm taui aa aalic 2
traling thalii teeic lai coi 2 xung 446u vaio thg 4a6u ra nhalin eseaiic 1 xung ra, nhang trong 1 chu
k¢ &iddn aip che coi 2
xung ( mdui xung caich nhau 1/2 chu ky ) nan che azaiic xay daeling baii 4aum Modul 2 mai
thai teeic lai ai 446u vaio coi 2 xung thg 446u ra coi 1 xung, Xung asalic cung cadp tal 4adu ra
cuia khau phait xung chui &alo 1C555
Bal 440m azalic xay daeling tran ca sai cuia Trigd T ( Flip Flop T)

caon phaii phan phadi xung aaun caic Transitor phui hadp vaii yau caéu mai traling thaii caon
coi cuia caic Flip Flop T nhe sau:

Teel o ta thainh 1a0p baing trading thaii cuia caic Flip Flop T
Da(ia vaio baing traling thaii cho caic Flip Flop T ta tgm azalic sl lidn hal gieia caic dadi
leedling
4abu vaio val ra caon taui giain theo phaeang phaip Karnaugh

CK

QO

B0 tao xung phan phéi dung T- FF ¢6 dau vao T=1:
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1— T QF———T1.T3
>CK QF——T2.T4

Clock

Il - KHAU KHUYAUCH AAUI XUNG:
Khéau khuyadch aadi duing linh kiddn bain daun, trong &oi sei duling caic phaon teei
gheip quang (Optocoptcur ) nhaom caich ly gisgefa madch &aiing leelc vai madch &iddu khidgn
Sa aao khuyauch aadi xung cho madit taéng cang suadt thuatic nhoim chadn

Nguaon tafo Nguadén phut
R5 R6
] 4 Ai aaun
R T daling ca wvail
| < _I: | rpr-s21 Transitor
| | canag|suaut
Tel |__2_ ————— B—J
caic R4 % Transi
v -
Flip \L>Q2 <£>Ql Yy tor
Flop h T cédng
taii . N ) o suaut
Sa aao0 khuyadich aadi xung cho maut tadng cang suaut|thudids,Bheim
= -E

Nguyean lyu lagm vieéc : Amk?gfa?n

Khi tén hialu azea vaio chan B cuia Transitor Q1 teei caic Trigd ‘&f meic logic ‘0’ the Q1
ngaeng daun , 4a46u vaio vai aabu ra cuia Optocoptaur khéng coi doing, do aoi Q2 ngeeng daun
val Transitor T khang deedlic kéch théch ai caelc B. khi tén hialiu 4a6u vaio cuia chan B cuia Q1
teei caic Triga ai meeic logic ‘1’ thg Q1 daun doing , laim cho Q2 daun vai kéch Transitor céng
suaut daun

IV - TENH TOAIN MAUCH AIAOU KHIA@N:

IV-1. Xaic 4énh taon sad xung ra cuia 1C555 vai caic Triga:

Vi mafich IC555 laim vid(ic ai chal aal tel dao aling, tadn sau dao aaling phud thualic
vaio sl phoing nadp cuia tud C.
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Ar~nA

Khi tull C nallp qua 2 aiadn trai R1 vai R2: tel sa 440 madch aialn ta coi phaang trgnh
can baong aiadn aip cuia madch aiadn: iR +U, = V.
du,

i: doing &iadn nadp cho tud, i=C.
Phaeang trcnh ma tai quai trgnh nalp cho tud

C dutC + u, = V_ Vialt hal phaeang trgnh naly deeadii daling toain teei Laplace

r

L {Tn dduf} +Ld =Ly, = VdiT,CR
V.
Hay Ta [PULGR) - U(O) ] + Uulp) ===
V.
= Uc(p)(Tnp +1) = f + T,U(0)

NN

Vdy pheedng trenh viddt 1adi : Ug(p) [ Tap +1] = VT T Vo3

— Uc(p) — Vcc + 1 VccTn — Vcc + VccTn

PT.P+1) 3T,P+1 an(P+T1) 3Tn(P+T1)

n

uc(p)=VT—°° (T—F;— T“l + V°°1 ):Vcc[_;_—z N,
n P+~ 3P+ P+
+_|_ X +Tn) X +_|_n)

n

Teei ainh ta tom aalic gadc cuia toain teei Laplace :

2 -t
U = Vee (L~ Ze /™) @
Khi kadt thuic quai trgnh nadp the U, (T1) = 2V /3 , thay vaio (1) ta coi
Y 2 T
Ty (1-Ze /™ 2
==V (-se ) @

teel phaeang trgnh (2) giaii rata deatic T, =0,7.C.(Ra +Rg)

Teeang tel phaeang trgnh phoing aiddn cuia tud

Ugp) (TiP +1) = *=4T U, 0 ¢

-----

ta Azedlic Uc(p) (ThP +1) = \%_*_%Tnvcc

T T 2V
(-t —=
— P+

Vv 2 V., V
SUp) = =g e =
TPP+=-) °P+= 'n P+

T T

n n n

]

1
Tn

Sinh vién thue NGUYEN VAN PHUONG
Trang



GVHD : LA QUAUC HUY A36 ain Aidln Tei Cing Suaut

=Ui(p) = Vool 5 +— ]
P I
AP+
C Ao s _ 1 Y%
Teei ainh ta tgm azeaic galuc U((t) = V(1 - ée ") (3)

Kaut thuic quai trgcnh phoing aiddn the : U(T1) = V/3, thay vaio (3) ta aeealic
Ve Ly, @-Le )
3 3
= T1,=0,/T,=0,7CR
v¢ quai trgnh phoing &iddn ché phoing qua Rg do vady chu k¢ xung ra lai:
T=T;+T,=0,7C(R; +2R;)
Taon sdu xung ra cuia vi madch 1C555 :

1 1
f555 - - -
T 07C(R+2R,)

V¢ coi 6 xung ai 4aéu vaio (xung CLOCK ) lady tei IC555 the ai 4a6u ra cuia Triga coi 1

AT A

chigbu tran taji f = foss = 1 - 1
6 607C(R+2R,) 42C(R.+2R,)

Mué&udn thay &dgi tadn sdi ngudon thg ta phaii thay &agi tadn sdi madch phait xung chui

.....

aaong bau rato 1a6ng soic, yau cadu aidou chénh taén sau nguédn cung caup cho taii tei 15-
50hz. Ta cholin giaii tré tul C lai 0,1uf

.....

1

0= —— = R; =47600 Q lady R; = 47kQ
4,201.10°R,

.....

1
15 = —
4,201.10°(47+2R,).10°

=>R,= 55,8kQ |él]y R, = 50kQ

.....

ra meic logic ‘1’ lai 4,9v vai doing khoaing 500pA

IVV-2. Ténh cholin caic phadn tei madch khuyauch aadi xung:
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Theo ténh toain traedic, Transitor cang suaut T cuia phadn nghéch leu cholin loalii BUX-48
coi caic thang sall S =7.5, lc max=9A Vvaii doing laim vidlc I¢,,=6,73A thc doing cuia Baza T lai

15=273= 0 80A
7.5

IV-2.a Ténh cholin caic phadn teei cuia madch khuyadch aadi xung
* Chouin Transitor Q1: choln theo aiddu kiadn I¢ = I, = 5mA, Vce>Vec loali NPN

Vady ta choun loali 25C828

Thang Sal] P (mW) FT(M HZ) tOC UCB max UCE max UBE max Ic max B Type

C828 250 200 125 30 30 5 50 | 220 | SN

Aialn trdi Rs cholin theo aia6u kiddn
Re = Vee Vier Veegy _5-2-05
5= I B

op

=500 (Q)

Choiin Rs = 470Q

V¢ Q; chaea baio hoai nan had sai khuyadch aadi doing lain, vé duli B = 200 vady doing

Doing naiy nhoi han doing cung calp cuia malich CMOS 4013 nén ta cho thdm aiadn trai
haln doing

Vcc _VCEsa(Ql) —VD —VBE(Ql) _ 5-0,2-0,7-0,7

| s oo =1360002=136KO
B -

R4:

Tran theelic taU nan duing tré sai nhoi han, vé dull 68KQ 4dg daim baio LED optocopteur
aeealic cung caup aui doing. Choiin R, = 68KQ
*Chodn Transitor Q,: theo aiddu kiddn 1c(Q,) > Izt = 0,84A
Uce(Q2) > Uce = 30v loali NPN
Vady chouin Q, lai loalii C2275 coi caic thang sau sau

Tha
Tl PW) | B(MHZ) | C | Usema (V) | loma 5 Type

C2275 25 200 150 150 15A 40 SN

*OPTOCOPTEUR: cholin loaGi TLP-521 do Nhad(t Bain chau tado coi caic thang sau sau:
Aid0n tréi caich ly:  Rg =10"Q
Aialn aip caich ly: 2500v doing &iadn phait quang 5mA
Teé sad truyadn doing 50-100 1adn lady te sad truyasdn doing 50 ta coi
lop=5.50 = 250 mA = 15 (Q,)
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Ic (Q.) = Bls(Q,) = 40.0,25 = 10A, doing aidln naly quar lain so vaii doing aiadn

I .
B0, = % = OT?’ =0,021A nan ta gadn thdm R 43¢ halin chau doing &iddn

Choiin R, = Y ~Vee@y Veer) _15-07-15
l o, 0,021

aiadn aip nuai madch kén lai 15v
IV-3. Cholin madch &iddu khiagn bad aiadéu chenh xung aiadn aip:

Nhe ta aaf ténh toain ai tran, Transitor trong bal aidou chenh xung laim viadc ai taon sad
500hz v¢ valy ta phaii cholin bal aidéu khidgn Transitor sao cho tadn sad xung aiddu khidgn
phaii badng 500hz. Ai 44y ta choiin vi malich tadio xung 1C555 vaii tadn sau xung ra fsss = 500hz
nha aaf ténh toain ai trén ta coi tddn sal xung ra cufa IC555 lai:

caon lai |

=690Q cholin Rg =560Q 1/8W, ai aay

f555 = 1 = !
T 07C(R,+2R,)
Ta choilin tud C= 0,047uF, ta col
foss = 1_6 =500 = R;+2R, =60790 Q
0,7.0,047.10°(R, + 2R,)
Chotin R, = 18KQ
R, = 47KQ

3 _ CHAEANG IV 3
THIAUT KAU MAUCH AIAGU KHIA@N

A.HAU THAUNG AIAOU KHIA@N TAON SAU
Madch aiddu khidgn nghéch lseu aip ba pha coi nhiddm vud :
+tallo xung aidou khidgn adg khéch mai 1aon lealic 6 Transistor cang sualt ,maudi xung kéch coi

ArmnA
AnA

nhoim kia.

I.Cheeic nang cuia had thaang aiadu khiéen :

-Talo ra nhaing xung coi adl radng nhaut &nh vai h¢nh dalng nhaut &énh ,phan phéudi xung
had thadng aiadu chénh bao gaom :

+Béal phait xung chui &ado : lai caic khau dao &aling coi nhiadm vud tado ra caic xung aiaou
khidgn &sea &aun bad phan phédi xung &48g aiddu khidgn teeing Transistor .

+Khau phan phadi xung : Laim nhiddm vu( phan phadi xung taii teing khau khuyadch aadi
xung theo maat tradt teed nhadt &énh vai tadn sad phud thuadic vaio khau phait xung chui dado.
+Khau khuyadch dadi xung : coi nhiddm vul khuyadch aadi xung teei bau phan phadi xungasa
aaun kéch mai Transistor ,ngoali ra coin sa&i duing caic bal gheip quang nhaom caich ly madch
aiadu khidaen vai madch aéing ledc.
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*Sa 446 khaui madch aiadu khiiden (Henh 1V-1)

Phait Phan Khuyau
Xung »  phaui > ch >

Hcnh

Van

a4 ~ =
~haad T AANAa

I1.Phan téch madch thiaat kaa :
I.Khaui talio xung:
a.Giaii thiddu vi madch IC 555 :

Vi maich 555 lai loadi 4a nang, Ban trong bao gadém hai bail so sainh,1 trigger,BJT vai
ba aiddn trai 5kQ .

Va6 calu talio thelc chaut ban trong 1C555 bao gadém 25 BJT 2 diod vai 16 chan &iddn
trai ,caic 4a0u ra ban ngoaii gadm 8 chan :

Chén 1 : nddi am nguddn hay n&di masse.

Chén 2 : A4du vaio khing aaio cuia bail so sainh thei hai.

Chén 3 : A4du ra Vamin = 0,1V ;Vamax = E-0,5(V)

I3max = O,Z(A)

Chan 4 : chan reset (Chan khoai ,nddu khang caon khoai the nadi deeang nguaon).

Chén 5 : 4énh meic aip aidou khidgn ,lotic nhidgu ,theeding nadi tud 0,1uF.

Chan 6 :4énh meeic ngeeding Vg = 2E/3 the V3 = 0.

Chan 7 : chan xai thaeding naui vaii tud C ai madch ngoaii .

Chan 8 : nali deedng nguadn E = 5-+15 (V) tidu thuli doing 0,7 (A) khi nguéaon lai
5(V) khi nguaon nadi 15(V) the 1 = 3 (A).

. IC 555 coi raat nhiadu @ing duling ,caic daling &ing duling aoi aaaiic chia ra laim hai daling ca

bain :

-Mafich aan &gn (monnastable)

Aait ténh cuia madch naiy lai coi mait tradng thaii ba6n trading thaii thai hai lai taim
thaii .Thaii gian trai ladi traling thaii 4gn 4énh phu( thualic vaio mafich dao aling R-C ban
ngoaii (madch thaeaing duing laim madch timer).

-Malch dao aaing aa haii (astable):

Aadc ténh cuia madich naiy lai noi phait xung chuagn (tha&ing aséiic &ing duling laim
bal tao xung nhép)

Caulu tado bén trong cuia IC 555 (H¢nh 1V-2):

8
! H N
5
o 1 oa

]
— 3

| 0oL
_2
Slllh -
Tra ‘+OA1
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b.Sa 440 aing duling cuia mafich tao xung
Sa 440 nguyan lyi cuia madch tatio xung (Hgnh 1V-3)

+Khadi phait xung IC 555 laim Vee = 3
vidlc &f chau 440 dao aating tadio daf ” U..
Xung coi t&dn sau nha mong muét]v(wﬁ
+Nguyén lyi laim viddc :

Al traling thaii ban 4a6u maii
calp ai4ln ,4i40n aip tran tud C RF
V. = 0,nh& vady aiadan aip ra tadi

chan s&u 2,6 cuing baong khang

nén &adu ra chan sad 3 &i maeic cao.L

Chan s&l 7 meeic cao ,tuli C sef uL l
aeedlic nalp tel V. qua R, Rp ,xuddndg masse. L
Tul caing nadp aiddn aip trén tud caing tang .
Khi &iddn aip tran tul adadt V., > 2 V/3 th¢ aadu ra sel clﬂl'{'é';%“ *I“\“/'i“g thaii vao meic thaup,
chén sdu 7 chuyaen vad meic thadp,luic naiy tud C phoing ... qew <1an 7.Aiadn aip trén tud
giaim dadn aaun V/3 th¢ dadu ra chuyden 18n maic cao,chan 7 chuyagn l&n meic cao tul C
asealic nalp traf laé .Quai trgnh dao aaling caer tidlp tulic nha vady vai 4a6u ra chan sau 3 cuia
IC sel coi mélit daly xung vuang .

- dading xung ra :

L t

2.Khau phan phadi xung.
*. Yau cadu cuia khau phan phaui

Transistor theo auing quy luadt aoing mai cuia no .

*. Theo ydu cddu tuddn ted daun aiadn cuia caic Transistor ta coi nhaln xeit sau :

xHenh IV= caic xung 4id6u khiden mai caic
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+Khi T col xung aidou khidgn mai daun doing th¢ T, hoain toain khang coi xung

aiaodu khiagn , T, khoar .

+Khi T3 coi xung aiddu khiden thg Tghoain toain khéng coi xung aiaéu khiaen .
+Khi Tscoi xung aiadu khidgn thg T, hoain toain khang col xung aiadu khiaen .

* Adg talo axdiic caic xung aidou khiden nhae vady ta s&ei duling caic trigger vaii 4a6u ra
daio vai khang aaio.Theo nhae phan téch ai trén thg the ta caon coi ba trigger (teic lai coi tadi aa
8 traling thaii ) vaii 8 xung 4adu vaio th¢ a4aéu ra nhalin madt xung .Nhang trong matit chu kyi
4idln aip the ta ché coi saiu xung aiddu khidgn the 4aéu ra coi malt xung, xung asalic cadp teel

aaou ra cuia khau phait xung chui aado I1C 555 .
Cai traling thaii c&6n coi cuia caic trigger nha sau :

i caic D-Flip-Flop.

1 2 3 4 E € 7
t
' e e e e e e ]
o e e e e e e
e e e e I
o S S N R B
| | | i t
A
Q3 | : | | | |
e e e R
' i e i i e -
3 e e = s s =
- — :
! e e e e e e ]
c. = e e = e =
| : : t
TaQz ic traling thaii caon cai cufa trigger ta xdy xasing béii A34m tran ca g
Ta coi‘ bain cuia D-Flip-Flop|nhee sau. ! t
in D Un+l . | | Cn Qe 1P >
0 0 0 0 0 0
0 1 1 fienh 0 1 1
1 0 0 1 0 0
1 1 1 1 1 1

Aalc treng : Qns =D

Ta xay deelng bain trang thaii cho caic trigger :
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Xung | Tralng thaii hidon tadi | Tradng thaii tidup theo | Aadu vaio flip - flop
Qn Qn+1
Q1 Q. Qs Q1 Q: Qs D D, Ds
1 1 0 0 1 1 0 1 1 0
2 1 1 0 1 1 1 1 1 1
3 1 1 1 0 1 1 0 1 1
4 0 1 1 0 0 1 0 0 1
5 0 0 1 0 0 0 0 0 0
6 0 0 0 1 0 0 1 0 0
aadu ra ta tadi thideu hoai haim logic duing baing Kananugh.
* Vaii 446u vaio Dy :
D;
Q2
Q&Q3
N 00 01 11 10
1 0 0 X
1 X 0 1
........................... D= Q.
Vaii 446u vaio Do:
D2 Q2
O\ 93
00 01 11 10
0 0 0 X
1 X 1 1
D5 ="Qj
Vdii 4a6u vaio DDo
3 Qs
Q\Q3
N 00 01 11 10
0 0 1 X
0 X 1 1
D; = Q>

Vady ta ddlic hal 48Um duing adg phan phadi xung vaii sa 446 nheae sau :

Dy

Sinh vi
Trand CK,

'EN

/ AN

D,

CK»

Theo
baing tran
adg tcm
aeealic sl
phud
thuélic
giela caic
aadi
leedling vai
caic aadi
leediing

D3 O3

CKs3 Qs

CK

]

]




GVHD : LA QUAUC HUY A36 ain Aidln Tei Cing Suaut

3.Khaui khuyauch aadi xung.

Khéui khuyadch &adi xung duing &8¢ tang doing vai aip 4dg kéch vaio calc B cuia
Transistor cdng suaut . Ngoalii ra coin coi taic duling caich ly giela malch aaing ledc vai
madch &idéu khiden,ade &aim baio cho madch aiadu khidgn laim vidlc chénh xaic vai an toain .

Adg thaelc hiadn caich ly giefa malch &ilng ledc vai madch &id6u khiden ta duing
OPTOCOUPLERS (optoon quang).Caic tén hidlu xung sei baio adon led phait quang &ag kéch
cho Transistor quang daun.Viadc duing OPTOCOUPLERS cori aadc ténh tadn sau thuadn tiadn
vidlc gheip coi sai sal tedng aaui lain, ndn aal chénh xaic cuia phaon tei gheip quang lai coi
gdii ha(in .Sa 446 khuyadch aadi tén hiatu nhee henh 1V-6.

+12V ¢ +12V o

Phéon tel

Ry

Qs

* Nguyan lyi hoadt a4iing cuia s& &¢nD

-Khi coi xung kéch &&in aidim g sef laim cho Q; daun nén
cuia Transistor quang vai Transistor quang daun .

-Doing calic E cuia Transistor quang Aadt vaio Q, 1&in han 0,6V laim cho Q, daun caic &iadn
trai Ry,R,,R; duing &8¢ halin chal doing cho caic BJT Qq,Transistor quang, Q, vai Led.Do Q,
nali darlington vaii Qs lai Transistor cdng suait nin doing caelc E cuia Q, sel kéch mai
Transistor Qs.

ing aiadn chady qua Led phait
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Khi khéng coi tén hidlu &3an g th¢ Q; ngeng daun ,ngadt doing qua Led phait nédn
Transistor quang ngeeng daun , Q, khoai do &oi khang coi tén hidlu &adt vaio caelc nadn cuia

Transistor cdng sudut vai Transistor naiy khoai.
4.ténh choln madch aiadu khiéen :

Vi malich IC 555 laim vid(c ai chdu aal ted dao aaling, tadn sal dao aating phul thualic

A=

AN A

col madch aiadn :

~ A

-Phaeang trgnh can baong aiadn aip cuia madch aiadn trén lei-:

Vi R=R,+R,. Ve
A e R TN ~ N . du R= Ra +
Trong aoi doing aiddn nadp tud C: i=C dtc
Valy pheeang trcnh vi phan ma tai quai trgnh nadp cho tulV. C -
@
cr: _y
dt

Vidat phaedng trenh naly deedii daling toain teei Laplace:

du, -
4[ v Mpc_:gvm.
Hay z, [’.UCP:—UC(O)}UC(p)z\%.

~ ~ V
=>U, P/tnP+l/=%+rnUw.

ON= A=~

Tali thaii aidem ban aaéu cuia quia trgnh nalp the U, @ > %Vec Nhea vady ta daiic phaeang

<V,

trenh U, @ €& P+1 F°+%VCC.T”.

V V. T

=U ‘3\: cc ot ccn
7 P€P+1_ 3€¢P+1_

Vaii 7, =RC
Teei haim ainh tra deedlic haim gauc cuia toain taei Laplace :

2 -t
u, (:zvcc{l—geT”] *).

Kaut thuic quai trcnh nalip the Ug(ty) = 2.V/3, thay vaio (*) ta aaalic :

T,=0,77, =0,7.RC = 0,7.(R, + Ry).

Teeang teel aadi vaii pheedng trenh phoing aialin ta deedlic cuia tul ta tgm aaeaiic :

T,=0,7.R,C vdii 7, =R,.C.
Nhea valdy chu kyi xungra:T=T; + T, =0,7(R, + 2Ry).
Taon sau cuia vi madch 555 lai :
1

1
fogs = =——F—-—
T 07.@Q, +2R,

Sinh vién thue NGUYEN VAN PHUONG
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Khi coi 6 xung lady teei 4a46u ra cuia IC 555 th¢ méui 4abu ra cuia trigger coi mait xung. Nhae
valy tadn sal xung cuia caic trigger cuing chénh lai tddn sau cuia aian aip xoay chiddu tran taii
vai baong 1/6 tadn sau cuia IC 555 .
— f555 — 1
6 42.Q, +2R,

Mudln thay &égi tadn sél nguédodn aidln xoay chiddu tran taii the ta phaii thay adei taon
sau cuai madich phait xung chui dadio, vidlc naly aeeaiic thadc hidlin baong caich thay aaei biddin
trai Ra, Rp.

Aaui vaii taii lai 44ling cd khang a4aong baii roto 1a6ng soic yau cadu aiddu chénh taon sau
nguadn cung caup cho noi teei (3Hz + 100Hz).

.....

R, = 0 azadlic xaic aénh : 100 = %\: R, =2381(Q).
4210° @,
Aialn trdi R, aing vaii tadn sau f = 3Hz lai:
3= _61 ;:szzg%§1§¥§z4mmn.
4210° @, + 2R, 2

*.Ténh chotin linh ki&ln cuia khaui khuyauch &adi xung:
ta coi Transistor cadng suaut trong madch aaiing leedc lai D1878 coi § = 8,
lcmax = 6(A) , doing laim viadc I, = 0,45 (A).Nén doing caon thidut 88g kéch vaio caelc ndon
cuia Transistor cang suaut :
Ig = lcn/P = 0,45/8 = 0,056 (A).
Aid0n aip maut chiddu aadt vaio bal nghéch laeu lai Uy = 468,7 (V).
Tagn hao cang suaut cadc tidgu tran Q, :
Pe = Uyl _ 4687.0,056
7’ 314°

= 2,266(W).

Vady ta phaii cholin Q, thoai main :
lcmax = Ig = 56mmA.
VCEO > Ud = 468,7(V)
Pc = Pemin = 2,266 (W).
Tra saich SA@ TAY LINH KIAUN AIAUN TZAI VAI BAIN DAUN ta choiin Transistor

loalii: D1878
PC = VCBO = 800(V)
Ic =7(A). B =20
|
e, > CﬂQ -

Phaon tei gheip quang ai aay ta cholin OCTOCOUPLER coi :

Ai0n thaa caich ly tadi thideu 2500(V).
Doing &iddn caelc aadi : 20mm(A).
Doing qua Led : 10mmA.

Cang suaut tidu tain trdn Q, caedc aadi lai :
Vady ta choln Transistor Q, loadi : C828 cor caic thang sal nhe sau :

Sinh vién thue NGUYEN VAN PHUONG
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Vego =30(V). Vego = 5(V).
Vceo = 30(V) Ic =50 (mmA)
T,=75C B/o = 130/520.

Khi Ql daun ta coi iLed-RZ + Vieg + VBEQl =V,

Veq - 4i@0nN aip rai tran led cai 1,8(V).

Vgeq: : @id0n aip rai trén Transistor Q; cai 0,7 (V).
_12-18-07 _gooey

10.10
Choiin R, = 1(KQ) .
Choiin Ry : Doing cédn thidut 4de kéch cho Transistor Q, lai :
lg = Yo 10 _ 0.076(mmA).
B 130

Théing thading aialn aip ra meic logic “1” khoaing 1,7(V) (aialn aip aait vaio calic naén
Transistor Q,)
Uy ~Ug —Ug, ~Uy  17-20,7-0.1

Do aori : R,

R, = = 2,63(kQ).
! i, 0,076.10° (k)
Choiin R; = 2,6(kQ).
Chotin Rs:
_ 2'Vcc _UCEQ _UCEQZ _UD _VBET _ 2-12—1—0,7—1—0,8 ) 05(|(Q)
’ e 10.10°° ’ '
Vady choun R; = 2kQ R, =1 kQ R, = 2,6kQ

B.HAU THAUNG AIAOU KHIA@N BAU AIAOU ATP MAUT CHIAOU (AAMC)
1.S8 446 khaui :

Talo Aidou Khuyau
xXung | chau > ch >

e . ~ A
S AN AR RSV AAyA

Van

=~ s

a.Khau talo xung aaéng badvai aidéu bidun aad ralng xung:

Hai khau naly bao gadm : mait vi maich IC 555 kaut nadi vaii hai tull C,, Cyvai hai
aialn trai Ry,R,.
Khau taio xung naly duing IC 555 laim vidlc ai chal aai aa haii noi coi taic duling tadio ra daly
Xung coi tddn sal mong muadn.

Sinh vién thue NGUYEN VAN PHUONG
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Vee = 5
+15
Ura
R, 8 4 .
—>
,—4,,|> 7
XRb K 6
2
5
1
C = 0, 1ur

I
*.Nguyan lyi hoalt d4iing cuia malch nh&e H¢nh IV-3
aal noii ai phaon xung aiaou khiden .
Ténh chotin linh kidlin cho madich ngoaii IC555 .Nhea aaf ténh ai phaon traedic ta coi :
T, =0,7C(R; + X.Ry).
T, =0,7C((1-X)Ry).
Ajg aan giain ta choiin C = 1pF.
Ay lai khau talio ra dao aaiing a haii vaii tadn sau khang a4gi vai zdiic xaic aénh
N
0,7CK, +R, _
N&du ta thay a4ei tadn sad theo quy luadt U/f = const = K
= K = Uan/fam = 468,7/50 = 9,37
£Ing Vaii i, = 3Hz => Upin = K fin = 9,37.3 = 28 (V).
= o = Upin/Ug =28/468,7 = 0,06.
= Tyl T = 0,06 => Tpaep = 0,06.T
Nauu choln f, = 150Hz th¢ T =1/f = 1/150 = 0,0067 (S).
= Ty = 0,06.0,0067 = 0,0004(s).
Madt khaic : Ty = 0,7.C.(R,) => R, =0,0004/0,7.10° = 571,4 (Q).
0,7.C.(R, + 2R,) = T = 0,0067 => R, + 2R, = 0,0067/0,7.10°®.
Ra + 2R, = 9524(Q).
= Ry = (9524 - 572)/2 = 4476(Q).
(v¢ qua khau aiadu bidin xung th¢ xung ra bé aaio pha so vaii xung vaio nan T, = T1).
Nguyéan lyT &idou bidln aau rating xung aeeaiic thaelc hidln nhee sau:

Sinh vién thue NGUYEN VAN PHUONG
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T, 07C(R, + &=xRy) _ (R, + €&=xRy)

T 0,7C(R, +R,) (R, +R,)

Baong caich thay aagi tyi sal x ta thay aagi aaedlic € teei doi thay aagi azalic aidln aip aadt vaio
bal nghéch leu.Tyi sal x aedlc thay aagi baong caich xoay biddn trai R,.

€=

Sinh vién thue NGUYEN VAN PHUONG
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CHAANG V
S/AU CAU VAI PHAANG PHAIP BAIO VAU
I.Aadt vadn aao :

Caic thiaut bé vai linh kidln bain daun ngaiy nay s&i duling raat nhiddu Iénh
trong taut cai caic lénh vaelc. Tuy valy chuing coi nheaalic aidgm lai radit nhaly
caim vaii chad aal laim vidlc bauat theeding coi thdg daun aadn ha hoing mait
phatn hay toain bal thiddat bé.

*Vaii bal bidun taon ta coi thdg phan chia laim hai loadi sed cau :

+Sa( cad didun ra ban ngoaii thidut bé nha ngadn malch aadu ra, ngadn
madch phu( taii,ngabn madch sau nghéch leeu, aaut nhidn maut aiadn, saum seit...

+Sul céu xaiy ra ban trong nhee :mait linh kidln naio &oi cuia madch bé hae
hoing do aoi madich khang laim vid(c asealic, caic linh kidln madt taic duing hoalc
ha hoing theo.

Nadu caic loadi sel cal khang aesedlic khadc phulc kép thaii the sef daun
4a0n hee hadi aauing ca,thiadt bé aidéu khidgn vai caic thiddt hadi daing kég khaic.

.....

thidlu azalc.

Vidlc leda cholin caic thidut bé cuing nha phaang phaip baio val phaii
aealic tidun hainh tran ca sai che tidu kinh tad kyt thualt. Baii v¢ cuing mait mulic
aéch baio val coi thdg duing caic pheeang phaip khaic nhau, thiddat bé baio vad
khaic nhau. Caic thiddt bé coi gial tré quan trotiing vaé madt kinh tau cuing nha an
toain caon phaii azalic baio val baong phaeang phaip baio VAl coi aau tin caly cao.
Caic phaon coin ladi coi thag sei duling phaang phaip vai thidut bé baio vad aan
giain vai ref tidon han.

Khi tiddn hainh choiin vai thaedc hiddn baio vad cho caic thidat bé bain daun,
ta cadn chui yi aadn caic thang sad gidii halin sei duling cuia chuing.

+Ai&0n aip ngaediic 1ain nhaut.

+Giai tré trung bgnh cho pheip aadi vaii doing aiaan.

o A T e . s aemn Caixn . di o du

+Tauc aad tang treeaing lain nhadt cuia doing aiddn vai aiadn aip o vali e

+Thaii gian mai vai khoai cuia linh kidlin bain daun to, , t. viddc leeda cholin
caic thang séu cuia madch baio vad,tuyi thudic vaio caic loadi seel céu vai deela
tran caic loadi s&d cau.

I1.Baio vad chaung quai aip vai tatc aau tang aip.

Khi cholin giai tré aialn aip cho caic thidut bé bain daun ai malich aaling
leelic ta thaeaing chotin hal sad deed treel Ky = 1,5. Nheaeng iddn aip cuia caic thiaut
bé phaii chéu trong quai trgnh laim viadc coi thdeg 1an d4aun haing nghcn vén (do
quai trgnh quar aau hoalc sel cal) ngeaeali ta goui lal hidln tealing quai aip.

*Hidln teealing quar aip xaiy ra do caic nguyadn nhan sau.

-nguy&n nhan naui tadi : Aady lai sl téch tul aiadn téch trong caic laip bain daon
trong quai trgnh chuyden madch. Khi khoai caic linh kiddn bain daun baong &iddn
aip ngaalic the caic aidln téch naly adgi ngeaalic hainh trgnh talio doing &idln
ngaealic chaiy trong khoaing thaii gian radt ngadn. Saed bidln thidn nhanh choing
cufa doing aialn ngaeaiic chiddu naiy gay nan seic aidln aaling caim &ing radt Iain
trong caic aiddn caim (luan luén cor) trong madch. V¢ vady giaia catadt vai anaut
cuia diod cuia tisitor hay caic caelc C val E cuia transistor xuaut hiadn aiadn aip.

Sinh vién thue NGUYEN VAN PHUONG
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*nguyan nhan ban ngoaii :

Nhzaing nguyan nhan naly thang theeding xaiy ra ngatu nhian nhee : khi saim
seit, khi doing ngadt caic thidat bé khang dait khoaic, caim khaing bain than cuia
hidln tedling dao daling aidln aip vaii bidn aal veedlic quai bidn aal aialn aip
nguadn nhiddu laon.

Adg baio val ngaedii ta theading duing aiptamait hay hay match RC madc song song
Qe ot snre L g A . An s du 0r . - g ..
vaii thidat bé caon baio vad. Caic dalo haim — cao ai caic ceelc cuia diod ,tiristor
dt
. A A du N s . N .
hay transistor tallo nan doing aiadn i = C. m trong tul madc trén caic caelc cuia

linh ki&on &oi. Ai&ln caim cuia malch halin chad bidn 4ai doing 4id0n qua tud
4idn. Ngeadii ta sef duling madich RC laim malich trat giuip luic chuyagn madch.

|
AV
¥ > |

——cC —C

Henh V-
Khi diod mai tran henh : tul C ﬁ.w...g ard0n qua diod. Ngaali ta coi thdg halin chad
aalo haim % badng aiatn trai R. Adg cafi thidln baio vad chang ladi ‘:'j_‘t*
ngaaii ta madc thdm diod D song song vaii R. Tham sad cuia malch R,C aalic
chotin vaio khoaing ) 0,01+1.F teei

10 +100Q2.

I11.Baio vad quai doing vai tauc aau tang doing .

Doing &iddn lai nguyan nhan traedc tiaup gay nan caic ha hoing cho caic
thidut bé bain daun do taic duding nhiddt cuia noi. Moui madt gheip cuia bain daun
lain, Q = 12.R sef taic dauing 1an madt gheip bain daun laim noing chaiy vai phai
huyi madt gheip

Nguyén nhan quai doing aidln coi thdg lai do taic 44lng teei bdn ngoaii nhee

4idln aip tang cao taon tadi trong khoaing thaii gian daii hoadic coi thag lai do
nguyan nhan nadi tadi nha ngadn madch, quar taii khaii aaling aaling ca ...
Taic hadi cufa quar trgnh tang doing aidln cuing coi nguydn nhan tedng tel nhee
thidut bé chéu doing quai cao. Khi coi sl tang nhanh doing aiadn caic hadt aa sad
aeedlic tang tadc lan val dalt aadn tadc aal coi thdg va chalim vaii caic halt khaic
gay nan madt hialu aeing raat 1ain phai huyi madt gheip.

Sinh vién thue NGUYEN VAN PHUONG
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Talc aau tang treeding doing aiddn cho pheip cuia Transistor coi trong bal nghéch
leu lai:

(%)(o _ ';?—M = (A/m.s) =7/6 = 1,16(A/m.s).
Tuy nhidn aadi vaii caic Transistor thading t,, radt 1ain. Giai seei aadi vaii hai
Transistor trong cuing mait pha theo céng thaic kinh nghiddm th¢ aiddn khaing L
deedlic ténh gadn auing nhee sau :

%(J Lol

max)—a'

on

% €687 + L.27r50.1,125;<_ 116.10°

L = 0,42 (mH).

%@ radt 1ain nan tré sau L lai quai nhoi do &oi coi thag boi qua khang cadn thiddt.
Adg baio val cho thifat bé quai doing 4id0n vai quai taii ngaedii ta thaeding duing
thidut bé lai cadu chg, ra le nhiadt aptomat.

1.Cédu chg.

Céou che laim vidlc duda trén nguyén tadc doing aiddn lain chaiy qua day
daun coi nhia(t 44l noing chaiy thalp day chaiy naiy chéu azalic madt gial tré
doing aialn naio aof, khi veealic quai giai tré doing aidln naiy thg day chaiy aait ra
laim hai madich vai baio vad thidat bé naom phéa sau nof.

*. /Eu aidem :

- Giai thainh ref, aan giain, ddg thalc hiadn.

- Khéng nhadly caim vaii doing aialin khaii aaling cuia aating ca.
*. Nhzalic aidgm :

- Khi bé azit cadn phaii caich ly madch &idln ade phudc haoi.
*. Khi chouin day chaiy cadn chui yi 88an caic adadt aidgm sau :

- Uany cuia day chaiy > U,y cuai madch baio vad.

- Doing aiddn laim viddc ai traling thaii benh theeding khang laim chaiy day
chaiy trong suéut quai tr¢gnh laim viadc.

- Doing aidtn a4énh maic cuai day chaiy > doing khaii dating cuia daling ca.
IV. baio vad ngaén madch duing day chaiy.

Adg baio val diod vai Transistor trainh doing &iatn phai hoing tip giaip
ngaadii ta duing day chaiy taic aating nhanh, caic loadi day chaiy laim baong balc
lai 4adt trong voi s&i coi cha’a cait thalich anh hoalic needic cadt. Coi nhidou caich
aalt day chaiy &&g baio vad thidat bé bain daun.

1. Baio vad maulch chénh leeu :

Adg aaim baio cho matich chénh lseu hoalt 4aiing vaii a4l tin cady cao coi
thdg &adt caddu chg baio vad caic vé tré nha hgnh vel.
Céu chg CC; duing duing &g baio val ngadn malch ban ngoaii treedic MBA,azaélic
chotin theo giai tré hidtu duling doing aidln sa calp MBA coin aidln aip aalc
chotlin theo aialn aip pha sa calp MBA.

Trang

CcCq
Y Y
o 11 /7Y Y —
02 2 W mm—
— |7~ VYY) L
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.....

UémCCl > U1 =220 (V)
limea < lamcer < 1,3 limsa

limea = 1.3.1,125. = 1,59 (A) = 2 (A).

2
=d= 3,/2— = 0,34(mm)
100

Vély ta cholin cadu chg CC, coi azaing kénh d = 0.34mm.
Céou chg CC, duing 4@ baio val ngadn madch ban ngoali aalic cholin theo
giai tré theei caup MBA..:
Ta chotin CC, coi caic thdng s&u sau :
Uamccr = Uy = 550 (V).
I, < lameez < 1,315
Vaii 1,=0,45 (A).
0,45 < lgmcc2 < 0,585 (A).

2
=d= 3,/0’585 =0,15mm.
100

Valy ta choiin cadu chg CC, coi aeaing kénh : d = 0,15(mm).
Cadu chg CC; vai CC4 duing adg baio vai cho teing diod chenh lzu azalc cholin

.....

phan xaaing.
Tuy nhidn vaii cadu chg CC, taic aaling nhanh sei daim baio azalic aau tin cady
cao. Do 4o 4dg daim baio vad madt kinh tau ta choiin phaeang ain vao madt kinh tad
ta cholin pheaedng ain khang aadt cadu chg baio val cho teeing diod.
2. Duing cadu chc baio val treedic aaling ca :
Ta aalt cadu baio val CCs traedic aaling ca (sau bau nghéch leu) nha hgnh
(Henh V-3).
Céou chg CCs azalic cholin theo giai tré 48nh maic cuia daling ca vao aip vai doing
nhe sau :
Uamces = Uagae =220.
Iorsc < lamces < 1,3lomac -
Vi lofic = 0,3 (A)
0,45 < lyneer < 0,39 (A)

2
=d= 3,/& =0,115mm.
100

Vady ta choiin cadu chg CCs coi deaing kénh d = 0,115 (mm).
Sinh vién thue NGUYEN VAN PHUONG
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3.Baio vad quai aip chobat nghéch leeu.

Vaii bal nghéch laeu duing Transistor aaf coi tui C vai Diod madc song song
ngaaticlaim maich trail giuip doing mai cho nan ta khang caon aadt tham thiait bé
baio vad.

PHAON THI CANG
Sau khi ténh toain xong phatn lyi thuyadt chuing em aai ai vaio ladp raip
ball bidun taon vaii theo ma henh aai khaio sait vaii caic cang doalin nhz sau :
- Ladp raip baid chenh leeu vai quain MBA llc.
- Ladp raip madch aaing ledc kag cai phadn baio vad thidut bé bidan aagei.
- Ladp raip madch aiadu khidgn nghéch leeu.
- Ladp raip madch aiadu khidgn bad aidou chénh xung aip.
1.1a6p raip bad chenh leeu vai quaun MBA lzdc :
vaii diod aaedlic chon nhee sau :
Ai0n aip ra cuia bal chénh leeu Ug = 468,7 (V).
Nhae aaf ténh toain ai phaon traedic ta cholin diod loali :
Chéu azalic aip ngeaic Upngmax = 1244 (V).
Vai chéu aeedlic doing Ip =0,18 (A).

Kyi hidlu : ) D
A K
A

Hc¢nh dadng madch tei MBA:

Sinh vién thuc NGU
Trang




GVHD : LA QUAUC HUY A36 ain Aidlin Tei Ciang Suaut

2.1a6p raip bad aiddu khiagn gadém caic linh kialn sau :
1 &

Groun [] ;IVCC
1 £ )
Triggrc] 1€ e
3l 555 €
ouT 1Thersh
4 e
res ] rjCtrl

] |
Q1 1|: —1 Vee
6 207 :1 Q2
Cloc 30 IC —1Q
Rese 4 4013 —1 Cloc
Dat 50 —1 Rese
Se 6] —9Data
1 13'cc TC12 11 C10€ 9 8
] [ 1 ] [] ] [
T
B
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OCTOCOUPLER

1 jur
5V

j:t A
N7 K

R

Ladp raip madch {jaling leelc :gaém caic linh

Ké Hcnh Ké Henh
B - icji B © SOE
E E
al i
BJT loafi

BJT loali

E

LED

b

Hcnh

7

AL

BJT loali
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KAUT LUAUN

Sau han hai thaing nghién ceiu vai theelic hialn aao taii, vaii sel heding
daun taln tcnh cuia ca giaio Traon Thé Nga, sed giuip aaf cuia baln bei vai caic
thady ca giaio bau man, chuing em aai hoain thainh baii tadp tadt nghiadp cuia
menh.

Qua baii talp tauat nghidlp naly chuing em daf ruit ra aaaic nhidéu balii
holic vai kinh nghiadm quyi baiu, ndng cao khal nang vadn dudng lyi thuyddt vaio
theedc tidegn, vai baong thadc tiden cuia quai trgnh laim ma hgnh cho &40 taii
chuing em hidgu roi han nhaing aiddu aai azalc holic. Sef giuip éch radt nhidéu
cho céng viadc cuia sau naiy.

Do thaii gian val kidln theeic coi haln, bali talp khang trainh khofi nhaing
thidlu soit chuing em mong nhaln aaalc sl ché daun giuip aai taln tcnh cuia
caic thady ca giaio bal man vai balin bei 4ag baii talip azalc hoain thidln han.

Chuing em xin chan thainh caim an !

Aai nadng thaing 6/2003
Sinh vian theaedc hiddn :

PHAUM THAU LUAUN

TAII LIAUU THAM KHAIO

Tén saich Taic giai

AIAUN TAI CANG SUAUT --------------- Nguyaun Bénh

TRYAON AAUNG AIAUN TAU AAUNG  Buii Quauc Khainh
Nguyaun Van Lidun, Nguyaun

Thé
Hiaon
AIAOU CHENH TAU AAUNG TRUYAON
AAUNG AIAUN, --==mmmmmmmmmm e Buii Qualc Khainh
Phalm Quauc Haii,Nguyaun
Ngolc

Lidun, Daang Van Nghi.
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MATY AIAUN | VAI II Traon Van Chénh.

KYT THUAUT SAU Nguyaun Thuyi Van.
AIAUN TAIT CANG SUAUT VAI AIAGU

KHIAZN AAUNG CA AIAUN L4 Van Doanh

BAU KHUYAUCH AAUI X/ LYT VAI IC TUYAUN

TENH Wiliam D.Stanlex.

SA AAO CHAN LINH KIAUN AIAUN T/l Daéng Minh Tré.
CA@M NANG THAUC HAINH VI MAUCH Huyinh Dadc Thaéng.
LINH KIAUN QUANG AIAUN TZ£I----- Daéng Minh Tré.
THIAUT KAU LOGIC MAUCH SAU --- Nguyaun Thuyi Van.

Do an kia sang

CHAANG IV
MAUCH AIAOU KHIA@N

Sa 440 khaui cuia had thalng aidou khidgn:

I- PHATT XUNG CHUI AAUO :

Phan
phauai

Khuyatuc
h dali

Phait
Xung

A 4

A 4

A~ e

.....

duling talio ra daly xung coi tabn sal mong muadn

I-1. Gidii thidGu IC555 :
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GVHD : LA QUAUC HUY A36 ain Aidlin Tei Ciang Suaut

Vi malch IC555 do haing Signetics chau tatio gadm 2 khuyddch aadi thuadt
toain OAL, OA2 theedc hidln chaic nang so sainh matit Trigd, malt Transitor vai 3
aialn tral maui caii 5k Q

Vi malch coi 8 chan nha h¢nh vel

8 4
5k
L
]
So do vi i . L&
mach 6 > on1 .
IC555
5k
s L
2 - B 3
> OA2
5k
. Naui vaii caelic &m cuia nguaon ruai
. Kéch laat khi V,=2E /3 th¢ V3= 1
. Caong ra V(3) min = 0,1V , V(3)max= 0.5V, 1(3)max =0.2A

. Chan 4 khoai khi V(4) = 0 th¢ V(3) = 0, nddu khang caon khoai th¢ nadi 4 vaio 8
. Nguaon ladt Vg = 2E/3thg V3 =0

. Chén phoing aian thaeding aalic dadu vaii tul C cuia malich ngoalii

. Naui vaii ceelic deedng cuia nguadn nuai E =5-18" tidu thull doing &iddn 0,7
mMA/1V nguadn nuéi

I-2. Sa 4a6 madch phait xung chui aadio :

I-2.a Sa aa6 madich :

©O~NOUIAWN

Vee (5-15v)

) : . UL
Ra I C

7 555

—éRbJ_‘ 6
5
. 2 1
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GVHD : LA QUAUC HUY A36 ain Aidlin Tei Ciang Suaut

I-2.b Nguyan Ié laim viadc :
Al traling thaii ban 446u mé&ii caup aialn, ai4dn aip tran tud U, = 0. Do vady
aidln aip tadi chan 2 vai 6 cuing baong 0 ndn ai 4a6u ra chan 3 aiadn aip ai meic

A A

ra chan 3 sef azalic daly xung aidou khiden val sau aoi deea a4aun khau phan phadi
xung.
* Daling xung ra nhe sau :

Ve

2/3 Vc

1/3

Vo

I1- KHAU PHAN PHAUI XUNG : P

Y&u cadu phan phaui xung lai talio ra caic xung aiaéu khiagn mai TransIto:
theo quy lualit Aoing mai aaling ca, tei baing tuadn teed dadn aialn cuia caic van
Transitor ta coi nhadn xeit sau:

+ Khi T1 daun thg T4 khota, teeic lai T1 coi xung aiddu khiagn thg T4
hoain toain kh&ng coi xung aiaéu khidgn
+ Khi T2 coi xung th¢ T3 hoain toain khang coi xung aiddu khidegn

Adg talio axéiic sel phan phadi xung nha vady cadn s&i duling caic Triga
valii caic 4a0u ra aaio vai khang aaio. Theo nha phan téch tran thg coi 2 Triga ( 2
Triga 430m tadi 4a deedlic 2 traling thaii teeic lai coi 2 xung 4a6u vaio thg 4adu ra
nhadn aaedlic 1 xung ra, nhaeng trong 1 chu k¢ aiadn aip cheé coi 2
xung ( méui xung caich nhau 1/2 chu ky ) nan che azdiic xay delng bali 4aum
Modul 2 mai théi taeic lai ai 446u vaio coi 2 xung thg 4adu ra coi 1 xung, xung
asealic cung cadp tel 4adu ra cuia khau phait xung chui dalio 1C555
Bau 48um azalic xay deeling tran ca sai cuia Triga T ( Flip Flop T)
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) mai ndn caon phaii phan phadi xung aadn caic Transitor phui halp vaii yau caéu
mai traling thaii caon coi cuia caic Flip Flop T nhe sau:

Teel &oi ta thainh 1a0p baing traling thaii cuia caic Flip Flop T
De(a vaio baing tra(ing thaii cho caic Flip Flop T ta tcm azalic sl lidn hal gizia
caic aadi leedling
4aou vaio val ra caon taui giain theo phaeang phaip Karnaugh

CK

QO

B0 tao xung phan phdi dung T- FF c¢6 dau vao T=1:

1—{ T QF———T1.T3
>CK QF——T2.T4

Clock

Il - KHAU KHUYAUCH AAUI XUNG:

Khau khuyauch &adi duing linh kiadn bain daun, trong &oi seei duding caic
phaon taei gheip quang (Optocoptcur ) nhaom caich ly giseia madch aaing leedc vai
madch &idou khiédgn
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A36 ain Aidlin Tei Ciang Suaut

Sa aao khuyauch aadi xung cho maiit taéng cang suaut thuatic nhoim chadn

Nguaon tafto

—

B

S& 446 khuyaich aal

Nguadn phut

R5

Nguyean lyu lagm vieac :

AT

_I: |

T ~7

§R6

4
—

| TPL-521

Ai 4aun
dating ca
vail

Transit

_® N

or cang
suaut

_—

. |
Tel
cal L—-—g— ————— 5——J
c R4
Fli (E)QZ
|
1A

K T nghéch

leu

nhnim

Ji xung cho madt tddng cang suaut thuatic tho'l'm
- -E

Am nguion

n~hAR AN T ~aa

Khi tén hidlu aza vaio chan B cuia Transitor Q1 tai caic Trigd ai meic
logic ‘0’ th¢ Q1 ngeng daun , 446u vaio vai 4adu ra cuia Optocoptaur khéng coi
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doing, do doi Q2 ngaeng daun vai Transitor T khang aeeatic kéch théch ai caelic B.
khi tén hidlu 4a6u vaio cuia chan B cuia Q1 teei caic Triga ai meeic logic ‘1’ th¢ Q1
daun doing , laim cho Q2 daun vai kéch Transitor cdng suaut daun
IV - TENH TOAIN MAUCH AIAOU KHIA@N:

IV-1. Xaic aénh taon sau xung ra cuia 1C555 vai caic Triga:

Vi madich IC555 laim vid(ic ai chdu aal ted dao aaiing, taon sal dao aaling
phu( thudic vaio sl phoing nalp cuia tud C.

Khi tull C nallp qua 2 aialn trai R1 vai R2: tael sa 446 malich aiadn ta coi
phaedng trgnh can baong aiddn aip cuia madch aidln: iR +U. = V.

i: doing &iddn nadp cho tud, i=C. ddutC
Pheedng trgnh ma tai quai trgnh nadp cho tu
du,
" dt
Laplace
L { nddu;} +Ld =LV, = VdiT,CR

Hay T, [PUL(p) - U0) ] + Ud(p) = g

= Up)(Top +1) = 7=+ T,U:0)
Tadi thaii aidegm ban a446u cuia quai trgnh nadp aiadn thg Uc(0) = V/3
VAlly pheang trenh viadt ladi : Ug(p) [ Tap +1] = V? T, Vo3

_— 1 VccTn —_ VCC VccTn
Velp) = P(TP 1) 3T P+l 1," 1
an(P+-F) 3Il-n(l:)—l—-l-i)

n

Uc(p):\%(h_ Tn1+ V ) Vcc[é Ll]
n P P+ 3(P+—) AP+-)

n

Teei ainh ta tom aalic gadc cuia toain teei Laplace :

Ut = Vo (L~ 2e /™) &)
Khi kadt thuic qual trcnh nadp the U, (T1) = 2V./3 , thay vaio (1) ta col
Y, 2
e oV (1-Ze T 2

=V (l-se ) @

teel phaeang trgnh (2) giaii ra ta deatic T, =0,7.C.(Ra +Rg)

Teeang tel phaedng trgnh phoing &iddn cuia tud
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\Y
Ue(p) (TP +1) = 2 4T,U, (0) *)
Tadi caic thaii didgm ban 4aou, cho quai trgnh tull phoing lai:
Ux(0)=2V./3,thay vaio (*) ta aediic Ue(p) (TP +1) = %+§Tnvcc
\ 2V V.. T T 2V
:>UC(p) = = 1 +§ Ccl =T_CC[(FF|_ : 1 )+§ Ccl ]
T,P(P+-) P+— 'n P+_— P+—
Tn Tn Tn Tn
1 1
:>Uc(p) = VCC[E+—1]
P I
AP+
o N _ 1 Y
Teei ainh ta tgm azeaic gauc U((t) = V(1 - §e ") (3)

Ka&ut thuic quai trgnh phoing aiadn the : U(T,) = V. /3, thay vaio (3) ta
aeealic
_Tz
Ve Ly, @-Le )
3 3
=T,=0,7T,=0,7CR
v¢ quai trgnh phoing aiadn che phoing qua Rg do vady chu k¢ xung ra lai:
T= T1 + T2 = 0,7C(R1 +2R2 )
Taon sau xung ra cuia vi madch IC555 :

_ 1 _ 1
1:555 - -

T 07C(R +2R,)

V¢ coi 6 xung ai 4aéu vaio (xung CLOCK ) lady teei IC555 the ai 4a6u ra
cufa Triga coi 1 xung, nhe vady taon sal xung ra cuia caic Triga xuing chénh lai

tadn sau cuia aiddn aip xoay chiddu tran taii f= Foss — 1
6 6.07C(R+2R,)
_ 1
4,2C(R,+2R,)

Mué&udn thay aagi tadn sdl nguaon the ta phaii thay aagi tabn sdl madch phait

trai Ry, R,. \Vaii taii lai 4aling ca khang aaong bau rato 1adng soic, yau cadu aiadu
chénh ta6n sad nguadn cung caup cho taii teei 15-50hz. Ta chodin giaii tré tud C lai
0,1uf

o ATANA
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1

50=———— = R;=47600Q lady R; = 47kQ
4,20110°R,

......

1
15 = w3 3
4,201.10°(47+2R,).10

= R, =55,8kQ lady R, = 50kQ
Bau phan phadi xung duing 2 vi madich 4013 chaeia 2 Triga D loalli CMOS

coi aialn aip ra maic logic ‘1’ lai 4,9v vai doing khoaing S00pA

IVV-2. Ténh cholin caic ph&dn teei malch khuyadch &adi xung:

Theo ténh toain traeedic, Transitor cang sudut T cuia phadn nghéch leeu cholin
loalii BUX-48 coi caic thang sali S=7.5, lc ma=9A Vvadii doing laim vialc
Icv=6,73A the doing cuia Baza T lai

15=273= 0 g0A
75

IV-2.a Ténh cholin caic phadn teei cuia madch khuyadch aadi xung
* Chotin Transitor Q1: chotin theo &iadu kiadn I¢ = I, = 5mA, V>V loali NPN

Vady ta choiin loadi 25C828

Thang saa | P (mW) FT(M HZ) tOC Ucg max | Uck max | UE max | lc max B Type

C828 250 200 125 30 30 5 50 [ 220 | SN

Aiadn trai R choiin theo aiadu kiadn
Ry = L& _VLIEP Veea 5= 25‘ 05 500 (@)

op

Choin Rs = 470Q2

V¢ Q; chaea baio hoai nan had sai khuyadch aadi doing lain, vé dull p =
200 valy doing

_1, _510°
p=-C =

5 200

= 25L1A

Doing naiy nhoi han doing cung cadp cuia malich CMOS 4013 nan ta cho
thdm aiddn trai hatin doing

— Vcc _VCEsa(Ql) _VD _VBE(Ql) _ 5- 0,2—0,7—0,7

R
) ., 2,5.10°

=1360002 =136KQ
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Tréan thadc tad nan duing tré sad nhoi han, vé duli 68KQ aédg aaim baio LED
optocopteur aaeatic cung calp aui doing. Chotin R, = 68KQ
*Chotin Transitor Q,: theo aiadu kialn I¢c(Q,) > Izt = 0,84A
UCE(QZ) > UCE = 30v loadi NPN
Vady choiin Q, lai loalli C2275 coi caic thang sau sau

Théng

oy P(w) fr(MHz) t°C Uce max (V) I max B Type
C2275 25 200 150 150 15A 40 SN

*OPTOCOPTEUR: choln loali TLP-521 do Nhadt Bain chad talo cor caic thang
sl sau:
Aialn tréi caich ly: R =10"Q
Aiadn aip caich ly: 2500v doing &iadn phait quang 5mA
Te sdu truyaon doing 50-100 la6n lady té sad truyadn doing 50 ta coi
lop = 5.50 = 250 MA = 15 (Q,)
Ic (Q2) = Bls(Q,) = 40.0,25 = 10A, doing aiadn naiy quai lain so vaii
At | _ ICQ2 0,84

doing aiadn caon lai "0 =g =0 - 0,021A nan ta gadn thdm R 440

hadn ch&ud doing aiadn
Choun Rg = Vee Veeg) Veen) _15-07-15
| e, 0,021
1/8W, ai aay aiadn aip nuai madch kén lai 15v
I1VV-3. Chotin madch &iadu khidgn bau aiadu chenh xung aiadn aip:

Nhz ta aaf ténh toain ai tran, Transitor trong bal 4idéu chenh xung laim
vidlc ai tddn sau 500hz v¢ valy ta phaii chotin bai aiddu khidgn Transitor sao cho
tadn s&l xung aiadu khidgn phaii badng 500hz. Ai aay ta choiin vi madich tatio xung
IC555 vaii taon sdl xung ra fsss = 500hz nha aaf ténh toain ai tran ta coi taon sal
xung ra cuia IC555 lai:

_1 1
T 07C(R+2R,)

Ta choiin tud C=0,047uF, ta coi
foss = = -500 = R;+2R, =60790 O
0,7.004710°(R, 1 2R,)
Choin  Ry=18KQ

R, = 47KQ

=690 cholin Rg =560Q2

f555
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