VIETNAM NATIONAL UNIVERSITY — HCM CITY
UNIVERSITY OF SCIENCE

PIEN TU CO BAN

CHUONG I: |
LIpH KI MHU DONG &

B W e G 3 '
CAC PINH LUAT MACH BIEN

Presenter: Nguyen Thi Thien Trang



AGENDA




-

7+ NHUNG PHAN TU'MACH DIEN

« Mach dién can ban
Khoa K (céng tac)

E + I | ben | = VIR
T I R

day dan

« Khoa K hé: bén tat (Mach hé, | = 0)
 Khoa K dong: Ben sang ( Mach kin, | khac khong)
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P+ NHUNG PHAN TU' MACH PIEN

« So d6 mach dién co ban:
Day dan

B phan tiéu thu c6 theé khong c6
dién do nguwn cung ép



LINH KI EN THU PONG

>
>
>
>

Dién tr & - Resistor
Tu dién — Capacitor
Cuén cam — Inductor
Bién ap - Transformer



Dién tré 1a linh kién dién tw co ban, no cin tr ¢ s lwu thong aia dong
dién.
Tac dung aia dién tré trong mach dién la xacdinh mirc dong va ag
Pon vi cia dién tré 1a Ohm — ky hiéu la Q. i] %
Boi so ciia Q thwong la Kilo, Mega va Giga

1IKQ=10¢Q 1MQ=10Q 1GQ=10Q e o
Pinh luat Ohm: dién tr & ti 1€ thuan veoi dién ap dat vao va i 1€ nghich “:\Q”
véi dong dién qua n6. 1 Ohm ladién tr é caa doan mach c6 dong 1 Ky hiéu trong 9 @6 mach
Ampe di qua khi hiéu dién thé giira hai dau doan mach do la 1 \Volt.

Céac nha sin xuat khdong sin xuat dién tré véi moi gia tri ma theo céc gia tt ch
dwoc EIA khuyén nghi, goi 1a tiéu chuan E véi cac hp chinh la:
E6 — sai $ 20% 100, 150, 220, 330, 470, 680
E12 —sai 6 10% 100, 120, 150, 180, 220, 270, 330, 390, 470, 560, 630, 820
E24 -sai$5% 100, 110, 120, 130, 150, 160, 180, 200, 220, 240, 25" lag&@hm
330, 360, 390, 430, 470, 510, 560, 620, 680, 750, 820, 910
E48 —sai § 2%
E96 — sai 6 1%
E128 — sai s6 0,25%; 0,5%; 0,1% va caoolm nira
Pé co gia tri mong mubn nguoi ta mac dién tr & theo kiéu ndi tiép, song song hac két bop.



®., DIEN TRO - RESISTOR

Hinh dang thuc té ciia mot so loai dién tré




Nhiét tr &

Piéntro tuy ap

Quang tr &




CA4c laai dién tré co gia tri co dinh:

+ Dién tro than (carbon): 1a loai dién tré dwgc lam bang cach ép Bn
hep bt than va chat két dinh thanh dang tru hoiic thanh ¢ \6 boc gom.
hoic n. Chdng cé gia ti trong mét pham vi réng, cong sit nhé (tir
1/8 dén 2W) va dung sai én. Thwong dwoc dung é khu vuc tan sb cao.
Pién tré carbon thwong dwoc ky hiéu la CR vadwec sin xuat theo tiéu
chuan E6, E12 va E24.

+ DPién tro film: 1a loai dién tré dwoc lam bang cach Kt tinh kim lo ai, J
carbon haic oxide kim loai trén 16i gom. =
Gla tri cia dién tré film phu thudc vaodd day aia lop film va cacdwong e [/
xo0in 6c dwoc tao ra trén bé mat do (nhO’ cac tia Iaser) '/
Pién tr & film co gia tri tir rat nhé dén rat |6n, cong sit rat thap (1/20dén
1/2W) , dung sai t nhé, va chit lweng cao (nhéu nhiét nhé, @ic tinh tan
cao)

Dién tr & mang kim loai dwgc ky hiéu la MFR, dién tr & mang carbondwoc
ky hiéu la CF. Chingdwec sin xuat theo chuan E24, E96 va E192

+ Dién tro day guan: 1a loai dwec 1am bang cach quan day kim loai c6 dic tinh dan dién kém
(vi du nhw Niken) 1én 16i gobm. Loai nay thwong co gia ti nhé nhwng chiu dong lén va cong
suat rat cao (1dén 300W), c6 khi [én 6i hang nghin W.

bién tr & day quan dwec ky hiéu 1a WH hosic W, sai $ tir 1 dén 10%



., DPIEN TRO — RESISTOR

A,

Céc loai dién tré co gia tri cd dinh (tiép):

+ Dién tré be mat (Surface mount)la loai dién tré dwgc lam theo
céng ngté dan bé mit, tirc 1a dan truc tiép 1én bang mach in.
Khi nay nguoi ta co thé thu nhé kich thwéc mach rat nhiéu.
Kich thwéc cia dién tré loai nay co thé nhé téi 0,6mm x 0,3mm
(so wii kich thwéc thdng thwong o 8mm aia dién tr ¢ than va
5cm aia dién tré day quan)

+ Day dién tré: 1a loai dwec sin xuat nham dap
tng cho caaing dung cin mgt loat cacdién tré
cung gia tri mac song song & nhau (vi du nhw
can han dong cho day héic ma tran cac LED).
Loai dién tré nay co thé ché tao roi saudoé han
chung 1 chan (c6 ¥ hoiic khdng c6 ) hoidc ché
tao theo kieu vi mach véi kiéu chan SIP hdic DIP.



PIEN TRO — RESISTOR

Cac loai dién tré c6 gia tri thay déi (bién tr 6):
Nguyén fac: sir dung con chay dé thay doi do dai cia lép can dién, tir do thay
doi gia tri caa dién tr & giira cac chan.

Chan dién trd

/ ¢ \ Con chay v ¢an dién
Con . \ .t /
chay VL can Chan dién trd -
dién
l-_-.'l‘ B I

+ Bién tro thanh truot: twong tw nhw loai nim xoay sA»
nhung dwgc ché tao dwéi dang thanh va con clay gin "‘“"'ﬁ
véi thanh trwet dé diéu chinh vi tri (céing ti 18 tuyén e I,
tinh). ‘IT



Céc loai dién tré c6 gia tri thay dei (bién tr 6):
+ Bién tré nim xoay: 1a loai bién tr& ma con chay
dwoc gin Vvéi tr uc xoayé giira. Viéc diéu chinh dwoc
thwe hién nhanh chéng va é dang nheng do chinh i i A
xac khong cao. S gL
Loai bién tré nay thwong cé Kt cau kiéu day quan
véi kich thwéc kha lon va gia tri diéu chinh ti 1€ kiéu
tuyén tinh. Khi phai sir dung ci 3 chandé diéu chinh
dién ap trong mach thi nguoi ta goi loai nay la chiét

120 14-2 wu|n (F-2 wm n-upk-2 WH12-4-18T

WHLiS 18

gipLe-4 [;IWHIE 2-181
! W46 145

WHTEOAK - 152

WH148-1B-2
1 wnmrr 2P5

W!OLfZ -216

+ Bién tré vi chinh (trimer) : 12 loai dwec
lam chii yéu tir carbon, kich thwéc nhé va
phai sir dung tovit dé xoay. Ti ¢ diéu
chinh ciia loai bién tr ¢ nay thwong |a
logarit

PT15-H PT15-V WHO6-1 WHO6-2 12

WHO6-2C

W]’[Uh 1c WHISR-1A-1 WHI38-1AK-1 WH138- 1 AK-3

ap (potentlonmeter\ R g WHIBOMK-35

WHO6-24A

wpua 1A WHo6-28

PTGV



*. . PIEN TRO - RESISTOR

Céachdoc thong 9 cia dién tré
+ Poc truc tiép khi than dién tré aa lon (dién tré day quan) dé
ghi gia tri dién tr ¢, cong st va dung sai.

Vidu: 22Q, 25W, sai $ 1% VY
+ Poc gian tiép theo quywéc chir sb va chir cai (dién tré dan bé [ >
mat) va ma mau(dién tré carbon haic dién tr & film) — tiéu chuan &
BS 1852 éa Anh .
Quy wéc 1: Chir s cudi cuing (3 haic 4) cH hé s6 nhan
chir cai chi don vi R (hoac E haac khdng ghi) =Q

K=103Q M =

vi tri chir cai chi vi tri dau thap

Quy wéc 2: Chir sd cudi clng chi hé sb nhan
Chir cai chidung sai F=1%; G = 2%; J =
5%:; K = 10%

vidu: 150F=15Q+ 1%
683J = 68KQ + 5% 13



Trang

Vang kim
Bach kim

vong 3

Hé sé nhan | Dung sai

Quy woc ma mau

Vc‘Jpg 5
Hé so nhiét

vong 4

Bang tra mau va qgia tr i
dién tr o

Vach mau c ua dién
tré thu oc E12
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+ Néu chicé 3 vong mau
thi sai s 6 mdc dinh la 20%
+ Néu 6 vong mau thi 3
vong dau chisé thuc

14



®., TUDIEN — CAPACITOR

Tu dién 1a linh kién thu dong dungdé nap va phéngdién tich (co kha ning
tich trir nang lwong dién). N6 chin dong mbt chiéu nhung lai cho dong xoay
chiéu di qua.

Ky hi éu va hinh dang th wcté cda métsé loaitu dién 15



., TUBIEN — CAPACITOR

A,

Cau tao chung nhat cia tu dién gom 2 tam dan dién dwec cachdién véi nhau
bang mot |ép dién moi.
Khi d6 dién dung aia tu dwec tinh bang cong thic:

_ S
C—g.a [F]

Z Y N 4 . A= o / \ /
Trong do: ¢ la hang 9 dién moi N Z
S la tiet dién hi¢u dung cia ban cuc tu : =

d la khoang cach gira hai ban cuc tu

+I i_
Pon vi tinh @9 16N cia dién dung 1a Fara nhang trén thuc té day 1a gia tri rat
l6n nén ngroi ta thwong dungwéc $ cia Fara |a:

MicroFara,

NanoFara,

PicoFara,
16



., TUBIEN — CAPACITOR

A,

Phan laai tu dién
+ Tu dién c6 tri so bién doi, loai nay déu 1a dang tu khéng phan arc
dwoc cau tao tir cac la kim laai tinh va 1a

kim loai @dng. Khi xoay truc xoay, cac lalong dich chuyen lam thay déi dién
tich hiéu dung giira ching va ir d6 thay doi gia tri cia dién dung C. Loai nay
thwong co kich thréc lon va do chinh xac khong cao.

dwoc cachdién béi cac la gm hoic mica, truc xoay €
dong thoi 1am thay doi gia tri cia nhiéu tu dién trén d6. Loai nay thwong dwoc
sir dung trong cac mach do dng hwéng, chon dai é radio ... dé thay déi gia tri
dién dung aia vai tu dién é cac mach khac nhau.

c6 kich thwéc nhé, phai sir dung toovit dé tinh chinh gia tri.

Chuing c6 gia ti kha nhé, vai pF va dingdé tinh chinh hay diéu chuan cho

9
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., TUBIEN — CAPACITOR

-

Phan loai tu dién (tiép)
+ Tu dién co tri khdng doi, loai nay cé @ phan arc va khdong phan ac

|a tu ma lép dién moi giira cac kin cuc tu 1a loai mang méng bing
polyester (Mylar), polystyrene, polypropylene, polycarbonate teflon, gay trang kim
loai ...
Pay |a loai tu pho bién nhat va co gia tri tir 5pF dén 100uF.

Dielectric
Layer

Metal - Film
electrodes

+«—— Quter
Wire £ase
leads

Dién cuc dang thanh ho dc dang t&m cu én tron

- |a loai tu dwogc lam bang
céch king dong kim loai (thwong 1a bac) 1én
trén hai mat cia dia gom. Vi gom c6é hang <
dién moi rat 16n nén laai tu nay co the cé gia
tri dién dung lén (vai pF dén 2uF) du kich
thwéc rat nhé (3 — 6mm). Naroi ta c6 thé sir
dung micathay cho ¢m, khi @6 chat lweng
ciia tu rat cao.




Phan loai tu dién (tiép) Aluminium Foil
|a loai tu phan biét cuc tinh, c6 gia ti dién Electrodes
dung rat lén (tir vai pF dén hang chuc nghin pF . C6 2 lai tu dién
phan pho bién 1a tu nhdm va u tantan. Khi @6 lép dién moi cach
dién chinh 1a lop oxide wi @9 day rat méng (vai um), nhy vy ma
tu héa moi co gia tri dién dung lén trong khi kich thwéc lai nhé
gon nhwng ding vi thé ma dién ap chiu dwng ciing nhé hon. Ele Aluminium Oxide

i . Bhogndeium Fllméﬁfﬁ-ﬁmﬁc
Tu hda c6 du tao béi ban cwc Nhdm mbng cupn tron, bén trong =" seirebe
la chat dién phan va lbp cachdién la sin pham ciia phan wng hoa

hoc xay ra trong long tu (I6p oxide).

Tu hoa thwong dwoc ar dung trong mach loc dién ap gon cia
mach nguon, mach am t@n ...

Khi sir dung cin mic ding arc tinh cho tw, néu sai co te gay
chay no tu.




Céachdoc thong 9 trén than tu (gan giong dién tr ¢)

+ Doc truc tiép: &p dung cho m hoa. Kich thwéc @i l6n dé ghi day di cac

thong <: dién dung, dién ép lam viéc, dai nhiét do .

+ Poc theo quyuoc vé chir sb va chir cai: ap dung cho  dia gom hoac mlcc

Pon vi tinh bang pF
Vi du: 150000pF =150 nF

+ Ma mau: ap dung cho tu film gém

\ VB S6 S6 ﬂﬁ;f Dungsai  Dung sai
1\& ¢f A B 5 khi > 10pF khi < 10pF
_ »
' Pen 0 0 x1 +20% +2.0pF
) . 1 1 x10 +1% +0.1pF
2 2 x100 £2%  +0.25pF
2 A Cam 3 3 x1000 +3%
B ]
D i vang 4 4 x10k  +100%.-0%
Y
x100k +5% + 0.5pF
x1m
10nF, 20% 47nF, 10%
1000 240
8 8 x0.01 +80%,-20%

9 9 x0.1 +10%

\
\\

" Hésé

nhi &t
TC

-33x10 6

-75x10 -6

-150x10 -6
-220x10 6

-330x10 -6
-470x10 6

-750x10-®

bién 4p
lam vi éc
V

250v

400v

100v
630v

20



TU DPIEN — CAPACITOR

M 6t s6 thong $ co ban cia tu dién:

+ Tri so va dung sai

Gia tri dién dung aia tu dac treng cho kha nang tich dién (lwu gitt nang lwong
dién) va phu thugc vao d@u tao aia tu.

Dung sai beu thi gia tri thuc té sai kch bao nhiéu so ¥i gia tri danh dinh dua
ra béi nha sin xuat. Dung saidwec tinh biang cong thic:

Ctt Cdd 106%)

dd

Théng thwong cac u cé dung sai 5% héic 10%, cé bt c6 mbt so tu hda co
dung sai Ién 61 20%

+Dién ap chiu dung (Vpc): 1a gid tri dign 4p mft chieu 16n nhat dat 1én tu ma tu
khéng bi mat tinh chat héa, ly aia n6. Gia ti nay thwong dwec in ngay trén than
tu: 10V, 16V, 25V, 35V, 63V, 100V, 160V, 250V, 400V ad®00V

+?Nhiét do !am viéc: l1a dai nhiét do ma tu lam viéc binh thwong, khéong b 'Ehay,
doi tinh chat ly héa. Gia tri nay aing thwong dwec in ngay trén than . Hau hét |
cac tu co dai nhiét do tir -3C°C dén +128C
+ Dongdién ro: 1a dongdién tich chay qua lép dién moi, ching 1am chat dién moi a

néng I&n va co tié tich nhiét téi mac bi chay. Gia tri nay tly thugc vao tirng loai ty’ jﬁ’
va ob HA. Tu mang mbng c6 dong ro nté hon tu dién cuc nhom. 21




., TUBIEN — CAPACITOR

T

Hoat dong cia tu dién trong mach DC va AC. .., &

=
T

S ey —CV
) | X . W]_EZM‘:LC g :“"‘. Q:CE?[I_E—:.FRC]Q 15
Thinghiem 1:macdiéntré R, tu L] I Crarge on 2
A r: A - . 7 N V.=V V i ; u —
dién C véi nguon pin. Khi do, dong ‘ "'+Q‘f g /=" o i
.Y )Y A ' A 2 H = IR+ £ ""»,_, k 15
dién nap vadién tich nap trén 2 ban : ’ i
cuc tu cO dang nhw hinh bén. ke QT ﬁé’f : e —
— ' C = 0 —CV,
T — RC v V.=0 V.=V,
V, 1
= P M A N - I=— =_ 2 d =10
dwoc goi la hang 9 thoi gian d W=o OVl
VemVy. 0=ty 1= Thi nghiém 2: mac dién tré R song
_I:z ---------------------------- S — song \bi tu vira dwegc nap day ¢ thi
WO 3K Vo= Ve ¢ nghiém truwdéc. Khi d6 dong qua R.dién
Ve=2-r Q=CVye ' ap trén tu vadién tich trén 2 ban cuc tu
[ co dang nhw hinh bén.

Pitu gixayra néu thay di€n tr0’ R trong thi nghi€m
trénmOt béng dén ?

1 L
0 RC ZRC 3RC  time —=

22



Hoat dgng cia tu di¢n trong mach DC va AC (tiép)

Mic tu dién C song song &i nguén dién ap xoay chéu AC nhw hinh dwéi.
Khi @6, ar thay doi ciia nguon cung dp lam cho tw nap / xa lién tuc va gin

do thoi gian cia dong va ap qua t Iech pha nhau 90.
IL.

: & b

Vaf Wf | Yaf Yy f
dV (t ) |— - |

dt

Ve (t) _—ju(t) it
Dung khang: la gia tr1 biéu th1 s can tr ¢ dong AC aia tu

i.(t)=C

Charge Discharge Charge Discharge

dién. N6 phu thudc vao tﬁn so va dwoc tinh theo cdng thic:

~[0]

XC
2nfC e

Reactance, O

Xc

Frequency, Hz

23



*. , CUON CAM — INDUCTOR

Cudn cam (hay cupn day) 1a linh kién dién tir c6 thé lwu trir ning leong tir

tr wong khi cho dongdién qua. Kha ning nay aia cupn cam dwec do bang dd
tw cam (L) caa nd,don vi la Henry (H).

Théng thwong cudn cam co du tao 1a cacong day (dang tru hoic xuyén) vi
hinh dang nay cho phép Wéc lru giir ning lwona tir 1a 16n nhat.

B PR oo P 1

Lai khang khi L31 sét bui L3i st tir

Ky hi éu va hinh dang th wc té cda céc lo ai cu én cam



*. , CUQN CAM - INDUCTOR

Khi m 6t vat dan c6 dongdién chay qua thi tir tr wong dugc hinh thanh boi
dong dién nay cé xu hréng chong lai sw thay doi cihia dong bandau, dai lweng
dac treng cho khda nang nay aia tir trwong chinh ladién cam (hay do tw cam
ciia vat dan), dwec tinh bang Henry. Pay dwec coi ladic tinh ¢o hitu ciia cac
vat dan do nhé hay lén, thang hay tron ...
S6 lwong vong day, kich thréc vong day va w4t liéu lam 16i [a nhitng thong $
anh hwéng rat nhiéu téi gia tri cia do tw cam.
+ Hién twong tw cam trong cuon day: ,

Trong do: | la dong dién qua ong day

L =N AP ® 1 tir thong sinh ra trong long 6ng day
| e Ba Al N 1a s6 vong day ‘
= A v la dién thé cam trng sinh ra gitra 2 dau cudn day
( @/ W, = 1.2 L 12 d6 tw cdm cla ong day
2 W, la nang lwgng tich trir trong 6ng day
1O 1a hé sé tir thAm clia chan khéng

av 21 prlahé sé tir thAm twong déi ctia vat liéu 1am 16i
At At s: dién tich tiét dién 16i
2 |: chiéu dai 6ng day

_ n
L —,ur,uo.l—.S oe

. ‘ NI
-

e

4 7
<
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*. , CUQN CAM - INDUCTOR

+ Hién twong hé cam giira cac cén day:
C6 2 con day L1 va LAtat gan nhau
=Cho dongdién DC chay qua cén L1. Di chuyén cwn 1 ki gan haic ra xa cdn L2
=Két qua la trén cén L2 xuat hién dongdién cam ung, day chinh la dong sinh ra da bién
thién ir thong @a cdn L1 anh hrong 18n L2. Dongtién cam tng moi xuat hién trén L2 theo
nguyén ic trong tr ciing sinh ra trén L1 dongum tng.

Mutuall Coupled
— Coils  If0N core

~ K:L?eé‘) N *Thay dongdi¢n DC chiy qua cén L1 trong thi
TP M= | d © nghiém trén tang dong AC. Dong AC nay cart
VE\A [k { < D
@ Ad P2 1Y b L truong bén thién xung quanh nén gagh hréng
_y {h._,—c? sang cagn L2.
Short Distance vagnllh Fio =Két qua la trén L2 xdt hién dong éam ¢ng, ngroc
| WIreC) — | lai dong @am (ing nay 4i sinh ra @ truong bién
"'@”‘ T 4 =]l thién lam xdt hign trén L1 ngt dong @am ing
%z& ¢ 6] khac,
d
O

mDsam Hién twgng cim 1eng tir xuat hién
H3 cim M giira hai con daydwgctinh  do tir tr wong bien thién (bien thién bang

bing céng thic: cach nao khéng quan ton
Vil ﬂrﬂoll\l N,S - Lo gq 9) 2




*. , CUQN CAM - INDUCTOR

Hoat dong aia cupn day trong mach DC va AC
+ Hién twong cim &ng dién tir chi xuat hién khi dong dién
chay qua cupn day bién thién, do \Ay chi trong giai doan qua dd (khi dong
mach va khi ngat mach) dong va ap trong mach méi thay doi con é giai
doan xac ap (dong DCon dinh) cupn day nhe mt doan day dan.

Swileh Swiluh
Closed Open
w4
[ 81 ™ Supply
4"/’-‘ Yeltage
di
+ V=L —_ | '
— L dt | | __Currentis
: 4+~ Constant
Inductor : :
Current I I
| |
|
| | t
Inductor acting !
*Vi | 45 a Short Circuit
|
Inductor |
Voltage t
e

Biéu do th i gian ¢ ga dién &p ngu 6n DC, dong va dién ap
gua cu 6n day 27



*. , CUQN CAM - INDUCTOR

Hoat dong aia cupn day trong mach DC va AC

Thi nghiém véi cugn day thuan
cam. Do dién ap aia nguon cung @p ting, giam theo
chu ky nén hrc dién tir sinh ra do hién twong tw cam -
ciing tang, giam theo chu ky. Do Vay, dongdién qua
cuén day cham pha 9@ so wi dién ap aia no. V rms @
Cam khang aia cuon day trong mach AC dwgrc tinh

theo cong thic: XL —cl = ZﬂL[Q]

+ Self-induced
Vmax-4 ——— \ amf

Imax =4 = f = = = — I ‘\EJJ\

90" V 240" 3607 ll

time - .: guh} "u'll|

Xu

Reactance,

Cw

| .

I, lags V| by 90" Frequency, Hz

Biéu do th i gian c ga dién &p va dong qua cu én day,
gian do pha va ham quan h é gid#a cdm khang vat ansé 28



*. BIEN AP — TRANSFORMER

Bién &p la linh kién ding d@é truy én niang lwong dién bién thién tir mach nay
sang mach kia nho cac cn day (9 cap va thwr cap) ghép égm wng tir véi
nhau —doé chinh la cac cdn day aia bien ap.

e s ge

BAIGis dtter B.AIGI s &t bui

i d

B.Akhong I16i B.At wngau

Ky hi éu va hinh dang th wc
técuamétsoloaibiénap A



*. BIEN AP — TRANSFORMER

Nguyén tic hoat déng:

Sw bién thién ciia dongdién trong cudn day v cap sé tao ra tir thdng bién

thién trong 16i bién ap, do \ay sé tao ra trwong tir bién thién sang cén day
thé cap. Tir trwong bién thién nay € tao ra luc dién dong (emf) haydién ap
trén cudn thir cap (hién twong cim @ng twong ho).

Trong do:
N, Ng la sb vong day da cugn sor cap va
cuon thw cap

Vp, Ipla dién ap va dongdién bén sy cap )
Vg, Igla dién &p va dongdién bén thir cap @

P, Psla cong sut phat ciia bén @ cap va
cong suit thu cia bén thir cap

Rs la tai bén thir cap

R, 1a tai phan anh wé bén sy cap

Primary

Ti & ciia bién ap

Khi @6 moi quan hé giira cac théng
so nhw sau:
Hiéu suat

NP IS RS
n=Ys 1006=—T5  100%
P+ B 30

P



*.ch PINH LUAT MACH PIEN

»  Pinh luat Ohm

»  Pinh luat Joule

>  Pinh luat Kirchoff v & dongdién — KCL
>  Dinh luat Kirchoff v € dién thé - KVL
»  DPinh ly Thevenin

»  DPinh ly Norton

> Nguyén ly ctbng chap

31



"7+ yCAC PINH LUAT MACH DIEN

A R B

Khi c6 dong dién I chay qua vat din cé dién trd R thi ta ¢6 hiéu dién
thé gitta A va B cho bdi:

Vs =Rl «>1=V, /R «>R =V,
Thidu 1: CholI=2A,R=10 Q = V,5=10 Q2A)=20V

2. Pinh luat Joule
Khi c6 dong dién Ichay qua vatdan c6 dién trd R thi cong suit
ti€u tdn nhiét cia R dugc cho bdéi:
P=12R=VI=V?R (W)
Thidy: ChoI=3A,R=2 (> P=23%)=18W 39



' ¢CAC PINH LUAT MACH DIEN

3. Pinh luit Kirchhooff vé dong dién (KCL)
Dong dién tdng cong

tai mOt nut ( nidtj) 1a

bing khong (zero)
n
2.1 =0
= H. 2
véi qui udc:

- Dong dién di vao nit c6 diu -

- Dong dién di ra khdi nit mang ddu +
Thi du trén h.2 cho:

-1+ L +I;-1,=0 hay I, +1, =1, +1;
Tong quat: Tong s6 dong dién di vao = tong sd dong dién di ra
khdi nit. 33



' ¢CAC PINH LUAT MACH DIEN

4. Pinh luat Kirchhoff vé dién th&é (KVL) n
Tong cong dién th€ cia mot vong mach dién 13 bing khong: > v, =0,
v6i qui u6c: khi ta chon chiéu dong dién bat ky, -
- Pién thé c6 dau — khi dong dién di vao cuc — clia ngudn dién,
- Khi gidi xong, néu I > 0 chiéu dong dién dugc chon 1a ding
néul <0 chiéu dong dién chon sai, phai ddi chiéu ngudc lai.

Thi dul: Phuong phdp vong

Cho mach di€n theo h.3:
Chon chiéu dong dién theo H.3, cho: R
-V+V1+V2+V3 =0 —
Suy ra: T
=—— Y W L ons0 iy
R+R+R, (1+2+3Q 6 —

Vay chi€u dong dién dugc chon 1 ding.
Ta c6 thé viét: V=V +V,+V;

Hodc theo phat bleu sau: Di€n th& cia mach chinh biing tong dién thé€ cla
cdc nhanh phu mic ndi ti€p tao thanh mach chinh d6. 34



/1Dy CAC PINH LUAT MACH BIEN

Thi du 2: Tinh dong dién qua dién trd tai R; theo machd H.4 :

Ta chon chiéu dong I1, I2 chay trong 0 AAA——0—
N P N N P 9 H H
vong th 1 va vong tht 2 nhu ¢ H.4. y 12 ,
Ap dung dinh luat Kirchhoff cho: 12v = llj/ ? te 12 J/g 4
_V+R1|1+R2(|1_|2)=O ( TIZ d%ngdien
&—

R (1,-1)+Ryl,+R1,=0
(1):>VZ(R1+R2)I1_R2I2 (3)
(2):>(R2+R3+RL)I2:R1I1 (4)

Thay tri s6 cdc dién trd vao dugc:

@) 212+ KQ 1,)= 1kQUA)> 7L, =11, (5)
3)>V=(1+1kQ)I, - 1kQ(, > 12V =2kQ (71,) - 1kQ (1,)=13kQ(,,
Két qué:

I,=12V/13kQ =0,923 mA

suyra [I,=7I,=7(0,923mA)=6,461mA 35



/i p U CAC BPINH LUAT MACH DIEN

« Giai bang phwong phap Cramer
« Sap xép cac pt (3) va (4) lai dang sau:

(R+R)1,-RJ,=V  (3)
—RI;+(R,+R;+R )1,=0 (4)
e Tinh duwerc I,

(R +R,) Vv

o -R, 0 )
2 (R1+R2) _Rz )
_Rl (R2+R3+R4)
RV

_(R1+R2)(R2+R3+R4)_R1R2 26



/i p U CAC BPINH LUAT MACH DIEN

« Thay tri s6 vao, tinh dwoc:

. R,V
* (R, +R,)(R,+ R,+ R,)- R,R,

_ 1(12)
1+1)(1+ 2+ 4)- (1)(2D
12 12V

= = =0,923mA
14 -1 1 3k Q

 Twong tw voi |y
(_Rz) v

(R2+R3+R4) 0

(R1+R2) _Rz
-R, (R, +R;+ R,)

_ (R, + R+ R,)V _TAY) e seima
(R +R,)(R,+R,+R,)-RR, 13kQ ' -

I, =




"7+ yCAC PINH LUAT MACH DIEN

Phwong phap Phan gi ai nut .
Ap dung ph wong phap KVL, KCL

1. Chon nat tham chi éu (mass, dat) dé do dién thé tur
do.

2. Gan tén dién thé clia cac nit con | ai so v éi dat. D6 la
nhirng an so dau tién.

3. Viét KCL chot at ca nhirng nut dat, thay th & luat linh
kién va KVL.

4. Giai cac dién theé nut.

5. Tro Iai’giéi cac dién thé va dong dién nhanh ( ngh fa
la cac an so6 thr cap)

38



'y VIDUPHUONG PHAP NUT

Cho mach: Rl ell 22
Ap dung dinh luat i ——3
Kirchoff vé dong .o ; 57
Nt . v (v 12 R2 14 R4
Nut 1 cho: C) § § @,
1+, +1,=0 _ -
lL=1,-1,=0 N T
V-&_&_&&_g (1)
R R R
- Nut2: v . 1 1
1:—=q( — j—ez 3
o =R R R RS R
s 1, +1=0
_ e 1 1)
€-6_ 6 _ 2) =1 —__"'ez[_"'_ (4)
R R4+I 0 (2) ( ) R R R,

39



'y VIDUPHUONG PHAP NUT

Hay vict lai GV =el(Gl+Gz+Gs)_ezG3 (5)
| = _ele+ez(G3+G4) (6)
Gidi bang phwong phap thay thé cho:
(6) cho: e = | +eG; (7)
(G; +G,)

e Thay(7) vao lai (5) duwoc:

| +eG
G1V :el(Gl'l'(-;2'|'Gs)_G?,(G3 ?Gj]

GV (G,+G,)=¢(G,+G,+G,)(G,+G )-G [l +eG )
le (G3+G4)+G3I (8)

_R~2
Gl+GZ+G3)(GS+GA) G3

H

40



'y VIDUPHUONG PHAP NUT

e Thay (8) vao (1) duoc:

G,V (63+G4)+G3l

— 2
(Gl+Gz+Gs)(Gs+G4) G3

G,V (G3+G4)+63I

2
(Gl+62+63)(63+64) G

3
_(31V|:(Gl+(32+G G +G 3}

2
(Gl+62+63)(63+64) Gs

G,G.V +(Gl+GZ+G3)I (10)

(Gl+GZ+GS)(GB+G4)_G

e,G,=(G,+G,+G,) -GV

e,G,=(G,+G,+G,)

2
3
41



'y VIDUPHUONG PHAP NUT

Hoic viét lai theo dang dién din:

GV :el(G1+Gz+Gs)_ezG‘3 (5)
| =-6G; +&,(G;+G,) (6)

Gidi theo qui tic Cramer, cho:

oS awlhe g o

CEREE

Viét lai dang ma trin cot & vé sau:
GGG G F Q
G G#G|e

Céch gidi e, va e, nhu sau:

(7)

42



'y VIDUPHUONG PHAP NUT

e VIét Ia|: el ) 1 GS+G4 Gg le
e| A G G +G,+G, || |

vl dinh thrc chinh:
A:(Gl+Gz+Gs)(G3+G4)_G§
e Gial duoc: 1
€ = Z{(63+G4)(Gl\/)+63|}

62:%{(6361V)+(61+GZ+G3)I}
° Hay: le(GB+G4)+GsJ
1 (Gl+GZ+G3)(G3+GA)—G%
GGV +(G,+G,+G,)|
%_(Gl+Gz+Gs)(GS+G4)_Gé

43



‘' VIDUPHUONG PHAP NUT
Hoic vi€t lai theo dang dién dan:
GV = el(G1+Gz+Gs) —efs; (5)

| =-6G; +&,(G;+G,) (6)

Gidi theo qui tdc Cramer, cho:

S eIl T o

CIEEEIE
VG, (G, +G,)+1G,

€= 2

(G, +G,+G,)(G,+G,)-G3
_ V (G,G,+GG,)+IG,
) GlG3+GlG4+GZGs+GZG4+GSG 4
GGV +(G,+G,+G,)|
G, +G,+G,)(G,+G,)-G; 44

=7



'ON QUAT PHUONG PHAT KIRCHOFF

KVL, KCL Example
/_,_—— L \




TONS QUAT PHUONG PHAT KIRCHOFF

Analyze

Vo - -Vso 2y - -1 . 12 unknowns
1. Element r*e:la"l'ronships (v.7)

Vo = Vo =——given vy, =73 R, 6 equations

v, — 7, R v, —i,RR,

VZ — ?-ZRE Vf,. — fﬁﬁﬁ
2. KCL at the nodes

a: I, +7, +i, = O 3 independent

b: i, +i; —i = 0 equations

d: i, —i, —i, =0

e: —I, — I, —i; — 0 redundant
3. KVL for loops

L1: —v, +v, +v, =0 3 independent

Lz2: v, +v; —v, =0
L3: vy +v, —v, =0
L4 — VvV, +v, +v, — () redundant x;‘a@ﬂ%

equations

—
W o
Q 5\ W

e o N\



Cho mach diénh. v6iV=1V,R;=3Q ,R,=4Q

[ =1A. Tinh tri e, €,, va dong I chay qua dién tré R,.
Gidi:

Tainit 1, KCL cho:

JR,=2Q ,R, =50

@5 oz

§-1,6,8°6 ,_,

3 4 2
Tainut 2, KCL cho:

2+279,5% _4-9
2 5

Gidi hé thong phuong trinh cho:
e, =065V
e, =475V
1=4,75/5=095A

.||-q.



Other Analysis Methods
Method 2— Apply element combination rules

‘}?1 R, R, R, R+ R, +---+ R,
A o—NAN _I.-'"-. N '-,“l,.""'.I — ..-"ﬁ"-..-'_ - A — p— o—N -.-"'l' N

B L L L L
G, = G,= N=— <= — G, + G, Gy
11T N R
- R,
& F, o+




Method 2— Apply e.ler"r:e.n'r combination rules

Example I ? ?
L
W R, =— =R,
1
7 !
= £ TN
4+ N = 1 + -
| E i | - V‘x\_/J = R
L e ‘
%Rz —+ R,
R = R, it
R, + R,
-



V6imach dién bat ky(H.a), ta c6 thé bi€u dién thanh mach dién don

gian (H.b) nhu sau, v4i dinh nghia sau:

Mach dién | Vrn
A N ! RL | - 1
bat ky ! I ! R,

__________________________

Dién th€ Thevenin Vpy : tinh dugc khi cho hd tdi RL

Dién trd Thevenin Ryy: tinh dudc khi cho hd tdi va ndi tit cdc ngudn
dién th€ c6 trong mach

Vi cho hé cdc ngudn dong cé trong mach dién.



Thi du: Cho lai mach dién & H. 4
Tinh dugc 1an lugt sau:

R1

A RTH R3
A+ Vv VTH |,
= £ e
O O
B
RTH+R3
Zn = Ym W
7 R.+*R+R (25+4k
VIH |4 |=|2J/§fﬁ'{
VT =0,923M

Ta c6 cung két qud nhu khi gidi bing dinh luat Kirchhoff, nhung nhanh
va tié€n 1gi hon, nén thudng dugc 4p dung trong gidi mach dién tif.



RTH

— - »
I 1
"i"TH_i T RI A
v = l S i\ / ™
IRorton RNarton
| .
o o
V61 dinh nghia: Piénth€  Dong dién
Iy =Ic Nguén th€ © Ngudn dong
Ry =Roe=Rypg ' Noi tl’ép o ‘Song song
Do d6: bién trd ndi ti€p ': :Dlél‘l trd song song
Vru = IRy In= Viu/Rey
+—>
Rru =Ry Ry =Rqy

+—>



* s NGUON THE - NGUON DONG

1. Ngudn thé:

+

Vs

a.Ngudn thé€ thuc t€ b. Ngudn thé€ Iy twdng (R, = )

2. Ngudn dong:

@ @
i R, i R

S S

. N @
a. Nguon dong th,&c té b. Nguon dong 1y tudng (Rs 2 o)



T‘O’NG DU()’NG GIUA MACH THEVENIN

Thi du: Cho mach: A ° o
Ta c6 1an lugt mach twong duong :
Thevenin va mach tuong duong v Cvj § e
Norton ' ‘
4 Oa
RTH
————— & +—o
VTH | + R3 IN
0 : ® g7
-2 : 5
__R Y
= | =—
™ Rl + RQ I - VTH N le
RR, N R _ RR,
R = R +R N Ry R+R,
RN B RTH




’-y,i DU PINH LY THEVENIN - VD 1

Thi du 1.
Cho mach:
Tinh dugc:

L BRVESI VPN

YT RAR, 12

1(2) 2

= =12=——-L=—0Q

R R1”R2 ” 1+2 3
Dong dién qua tai:

vV, N

R, +R :(24_4)Q
3

=0,41A

R1
1
ANN\N/ . 2 C
a
Vs + R2 RL
V) g2 g
3V
’gl
'S O
RTH
2/3| a
AN\N/ O
VTH + RL
2V C\D § 4
a'l




’-y,i DUBINH LY THEVENIN — VD 2

Thi du 2.

Cho mach theo h. Tinh dong I,.

Tinh dudc:
Khi mach tdi hé, cho:

R1

w® gEe

@ O
Vg =2AQ2Q)=4V 2
Riy=2 Q

RTH
a

&I

R1
2 a
AN/ ! 3 O
11
Is @ §|§2 NIGRY,
A C\/) 1V
® -0
0 a
R1
2 a
| ANNN/ P O
§ R22 VTH




"-y,i DUBINH LY THEVENIN — VD 3

Cho mach:
Mach tuong duong Thevenin 3

cho tuong tu nhu c4ch tinh
nhu trén: R2 2 J/
{2 §
Vg =4V
Ry =2 Q
Dong dién va dién th€ cia tdi:

a
VTH N AAN O

| = -
° R,+R  20+1Q f

4 1. VTH| ,
——A——BA—O,SSSA <V>

12
1 10 ) .
=1 =—A(10Q)=—V a

RL
§ 10

V.

aa




’-y,i DUPINH LY THEVENIN — VD 4

e Cho mach nhw sau va in lwet tinh dwoc:

R1 RL
6K 2k
AN » A=
a
VS F R2 RL
.y V)_ §3k § 4
R1 ¢ RL Ca'
6K ok
AN ® ‘\A/v—-%—
! R2
§ 3k
[ I
Vg, = 30O TN =24/
3kQ +6kQ
Q| 6kQ
T

3O+ 6KO

R1 RL
6K 2k
a \
VS g R2
72V O) § 3k
a
® e}
RTH R3
2k 4k a
AN AN O
VTH | 4 |
RL
24 V) l? 2k
) al
B 24/ 24 —3A
KHAKH4Q 8Q



'-y,i DUBINH LY THEVENIN —VD 5

Cho mach: Ap dung dinh 1y Thevenin va R1
Nguyén ly chong chat,lan lugt tinh dudc : K
Eﬂi\ ? o 6(3 <V+1§/v 4A® § s
; R2 RH :6T3: | | Ca‘
¢ ° Vi :ila/ =1/
£y " 6+3
N R2 \4H2 :4A( Zz) = RTH
w VA RV VYRETEY. S N
a VTH |,
5 ° ° 20V V)
AN » » % - )
vtHz ¢ | '3 _V 22V 2V
v w® & IL_RHTF{_ZHED_HD_ZA

——— V, =2A(6Q) =16/




Cho mach:
, ‘A ! R1 | R4
Ta c6 mach dién tuong | g | S

duong Thevenin sau: V(V)_+ . NN : <v+ v

_____________________________________

RTH1 RTH2
NN/ ‘\53\, NN/
VTH1 V) CV VTH2
__ R __R
VTHl — V VTH2 - V



-

"2+ YIDUDINH LY NORTON - VD 1

Thi du 1. T 2
Cho mach theo h. . Tinh
Dong I va Ry. N er ; R2
7 : -
AN & O a'
' S o
Vv + R2
vV 2 IN\\/
V ) § iN = ﬂ =3A
, 1Q
a
® O 2
. RN:]QHZQZ—Q
1 a 3
AAN ® O
. >
R2
§ >
® I?!\:L\ @ §2|/?3N
"
. o
o
& O




-

"7 YiDUDINH LY NORTON — VD 2

Cho mach:

R1
2
Lan lugt tinh dugc:

R1

NG $ % ul@flvv
o (@) ¥ INL

oL

 J
o9
Z_
I
N
>
N
>
%
oA
Z
%
()
+
<

|, = =(0,5A
Rv 2Q

-l +11+12=0

l,=1-1,=2A-0,5A= 1,5



“kP,DUNG CAC PINH LY M ACH DIEN

Cho mach dién: L an lwet &p dung
dinh ly Thevenin, Norton, va
nguyén ly ctong chat, dwec:

R1
——A——¢ -0
a
+
| @ §R2 Vo
al
\ 2 @ O
R1
AAA ® o)
[ >
R2
$ ¢ RTH

Ry =R|R,

y <V>+ | @ §R2

—_ Rz F I R2 a

VTHl_mV Vv C\/) @ § Isc

_| RR |_ - o2

VTHZ_I =1 H

(R1+R2J R RTH R

VTH :VTH1+VTH2 e ’ 7
_(V ©
VTH =| —+I H -

)R B




*s NGUYEN LY CH ONG CHAP

Superposition

4| I_‘y be" I—"yb
U

xla +x15 >
xZG +x2b :

ya_l_yb







*s NGUYEN LY CH ONG CHAP

Use superposition method




*s NGUYEN LY CH ONG CHAP

Use superposition method

I acting alone
(=4

AN
R, .
R’J‘ I:O > — 2 V
I/-VCII_> h § £,V Rl +R2
I acting alone
A"A'A", =
R,
R R
R L — 14%
I =0 > CT v = R, + R,

sum —— superposition
R, I 4 R R,
R, + R, R+ R,




®\j DUNGUYEN LY CHONG CHAP

Cho mach nhu trén thi du trén, nhung gid c6 thém ngudn tdc dong V2:

R1 1 2
, el R3 e2
(g ANN/ AN/ L
Giai. N "

(V,-€)G,+(V,—e)G,+(e,~e)G,=0
(e,-€)G,-eG,+1 =0
VG, +V,G,=¢,(G,+G,+G)-ef5,
| =-eG, +6,(G,+G,)

68



®\j DUNGUYEN LY CHONG CHAP

Giai dudc:
o = (V,G, +V.,G,)(G,;+G,) +IG,
(G, +G, +G,)(G,+G,) -G
_VG,(G;+G,)+VG,(G,+G ) +IG,
) GlGB+GlG4+GZG3+G£34+G§ 4
Nhin xét:

Ta c6 thé gidi bing cdch cho V, =0 va I =0, gidi mach theo V,,cho

e,A:
VlGl

) G, +G, +GsG4/(Gs+G4)

€

Cho V,=0,1=0, gidi e,B theo V,, cho:
e, = VoG,
’ G +G, +G3G4/(Gs+G4)
Cho V, =0, V, =0, gidi e,c theo I:

G,
Gl+GZ)G3+G4(Gl+GZ)+G§4

elC:(

69



* 4 NGUYEN LY CH ONG CHAP

A,

Ph4t bi€u nguyén 1y x&p chong:
€ =€\ TEp TE,

Tong quit:
VIG, +V.Gy +... ]+ —eG, tels .+ ...
VG, o ~6G,, +te,,+
|V C TTTI-—1 <| CIPE J X CTVL € I8

K&t luian
1. Gitr ngudn tdc dong 1 va cho cdc ngudn khic khdng tic dong

( cho ngudn thé noi tit, ngudén dong hd).

2. Gidi mach tuong duong d6 d€ tim ddp dng 1

3. Ti€p tic cho ngudn 2 tdc ddng va cho cdc ngudn con lai
(ngudnl, ngudn 3..khong tdc dong) gidi mach tim ddp @ng 2.

4. Ti€p tuc v6i cdc ngudn con lai (n€u ch)....

5. P4p ttng tong cong biing cdch cdng tit cd cdc ddp dng trén lai .






