BAI THi NGHIEM SO 1
MA CH NGUON MOT CHIEU

A. GIOI THIEU

Céc thiét bi dién tif (TV, Radio, M4y vi tinh ...) c6 thé hoat dong vdi dién
ap luéi hoic AC 110V-50/60Hz hoic AC 220V-50/60Hz hoidc ci tim AC
tir 85V + 270V 50/60Hz, tiy thudc vao ciu tric bd ngudn clia né nhu thé
nao.

Bo6 ngudn 1a thanh phan quan trong hang diu trong cac thiét bi dién &, bsi
ba't ctt mot linh kién dién t& ndo mudn hoat ddng phdi c6 ngudn nudi mot
chiéu (DC). Tuy nhién khong phai bo ngudn nao ciing cung cAp dién 4p va
dong dién ngd ra DC. B6 ngudn ¢ ngd vio 1a xoay chiéu (AC) ngd ra mot
chiéu goi 12 bod bi€n ddi AC/DC, bd ngudn c6 ngd vao DC ngd ra DC goi
12 bg bién d6i DC/AC ...

D¢ thuan 1gi trong viéc khdo sit cdc mach dién tif co ban, bai thi nghiém
nay trinh bay bd bi€n d6i AC/DC don gian nhat. Mot bd bién ddi AC/DC
c6 cau tric ¢d ban nhu hinh 1.

_O”A%'rah
Mach Mach Mach onan
Iuu

=
Hinh 1. So d6 khdi b nguén DC cd ban
B. MUC PICH THI NGHIEM

Gitp sinh vién khdo s4t do dac c4c thdng sd cda cdc khoi mach trong bo
ngudn DC tuyé&n tinh bao gébm:

e Kh&i mach chinh luu.
e Kh&imach loc.

A R 2
e Khoimach 6n 4p.
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C. TOM TAT LY THUYET
I. Khdoi mach chinh luu

Kh6i mach chinh Ivu ¢6 nhiém vu tao tin hiéu DC & ngd ra tif tin hiéu vao
AC. So db nguyén 1y ctia mach chinh luu nhu hinh 2.

Hinh 2. Mach chinh luu. (a) Mach chinh lvu ban ky, (b) Mach chinh luu toan

ky ding cAu Diode, (c) Mach chinh lvu toan ky diung 2 Diode
Hinh 2(a) 12 mach chinh luu badn k¥, Diode D chi din trong bdn ky duong
cia dién ap vao v; khi v; > Vp (Vp 1a dién dp ngudng cia Diode, Vp = 0.3V
+ 0.5V véi Diode loai Ge va Vp = 0.6V + 0.8V véi Diode loai Si). Hinh 3
bi€u dién dang dién 4p vao v; va dién 4dp ra v, cia mach chinh luu ban ky.
V, tuan hoan véi chu ky biing chu ky cta vi. Néu dién dp ludi c6 tan sd f =
50Hz thi tan s6 clia v, fo = S0Hz. v, khong ¢6 phan am, tifc 12 dong dién
chdy qua tai Ry chi theo mdt chiéu theo chiéu din clia D. Ta néi v, 1a dién
4p mot chiéu DC.

/\/\/\AH
[VARVERVARV.

Voﬂ/\/\ﬂ=

Hinh 3. Dang tin hiéu vao ra ciia mach chinh lvu ban ky

t
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Hinh 2(b) 1a mach chinh Iuu toan ky dung bon Diode Dy, Dy, D3 va D, tao
thanh ciu Diode chinh luu. Dong dién chi chdy qua Ry theo mot chiéu duy
nhAt trong c4 hai ban chu ky 4m va dudng cda vi. O ban chu ky duong khi
vi 2 2Vp , dong dién chay tir cuc duong clia v; qua Dy, Ry xudng GND, tir
GND qua Dj vé cuc am clia v;. 0 bén chu ky 4m khi v; £ - 2Vp, dong di€n
chdy tif cvc Am clia v; qua D, Ry xudng GND, tir GND qua D4 vé cuc
duong clia v;. Nhu vay, dong dién chi chdy theo chiéu huéng tir Ry xudng
GND. Dong dién nay tao thanh dién 4p DC v, & ngd ra. Hinh 4 bi€u dién
dang v; va v, clia mach chinh luu toan ky diing cau Diode. v, tudn hoan véi
chu ky bing mot nita chu ky ctia v;. Néu dién dp 1u6i c¢6 tin s6 fL = S50Hz
thi tan s6 cda v, 1a fo = 100Hz.

AWAWAWA

VAAVAAVARVAR
fvom: Vim_ 2\[D

Hinh 4. Dang tin hi¢u vao ra ctia mach chinh luu toan ky dung ciu Diode

Hinh 2(c) 12 mach chinh luu toan ky diing hai Diode D;, D, nhd hai nguén
Vi1, Vip €6 bién dd bing nhau nhung ngugc pha. D; din & ban chu ky duong
cda vj; khi vi; = Vp, tao dong dién chdy theo huéng tir Ry xudng GND. D,
din & ban chu ky duong clia vip khi vip = Vp, tao dong dién chdy theo
huéng tir Ry xudng GND. Dong dién DC nay tao ra dién 4p DC Vo & ngd
ra. Hinh 5 bi€u dién dang v;;, v va v, clia mach chinh Iuu toan ky ding
hai Diode. Gidng nhu mach chinh luu toan ky diing ciu Diode, tan sd fo
clia v, gip hailan tn sd . clia dién 4p ludi.

Nhu vy, bang cdch dung cdc mach chinh luu bdn ky hodc toan ky, ta tao
dugc dién 4dp ra DC tir di€n 4p vao AC. Tuy nhié€n, di€n 4p ngd ra v, c6 do
nh4p nho bdi trong né con mang cic thanh phan séng hai c6 tan s& 1a mot
s6 nguyén 1an tan s6 fo. PE dic trung cho do6 nhap nhd nay, ngudi ta dua ra
kh4iniém hé s& gdn séng r. N6 dugc dinh nghia nhu sau:
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r=_oac (1)

«
<
<

Hinh 5. Dang tin hiéu vao va ra ciia mach chinh luu toan ky diung 2 Diode

Trong d6 Voac la tri hiéu dung cda tit cd cdc séng hai chita trong Vo,
Vopc 12 tri trung binh cia Vo. Voac dugc xdc dinh thong qua tri hi€u dung
thuc Vorrms clia Vo va Vonc tir biéu thife:

Voac = \/ V02TRMS - V(%DC (2)

Véi mach chinh luu ban ky:

Vonm
Vobe = ©
T
V,
Virms = ;m 3)
r=1.21
Véi mach chinh luu toan ky:
2V,
Vobe = °
T
V
Vrews =~ @
TRMS \5
r=0.482
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II. Khéi mach loc

Pién 4p sau khi dugc chinh luu ¢6 dd nhadp nhd con rat 16n va dé gidm do
nh4p nhd, ngudi ta ding cic mach loc thong thap dé€ loai bd cic séng hai
chita trong dién 4p sau mach chinh lwu. Mdt mach loc thdong dung nhit
trong c4c by bién ddi AC/DC sé& dugc gidi thiéu & diy la bd loc dung tu
ndi song song vdi tdi Ry d€ nin dién dp da dugc chinh luu trd nén phing
hon. So d6 nguyén ly ctia mach loc dudc thé hién trén hinh 6.

Tu 100
o0— +——0
!
bién e Mach ¥
dp Bl,en ap chinh C 7~ R,
lwei | cdchly luu 11
o_
1

Hinh 6. S¢ d6 nguyén Iy mach loc nguén DC
Hinh 7(a) biéu dién dang séng ctia dién 4p ngd ra v, sau mach loc Gng véi
trusng hop chinh Ivu ban ky. Hinh 7(b) biéu dién dang séng clia v, sau
mach loc tng trudng hgp chinh Iuu toan ky. Trong c3 hai gidn d6, dién 4p
Vomax bing dién dp dinh cla tin hiéu chinh luu con gia tri Vo duge quyét
dinh bdi gia tri cia tu loc C va tai Ry.

\ \ \ \ \ \ \

/ v/ v/ v/ \ 7 \ / v/ v/ \
! v/
/ v Vv Vv Vv v v v \ » t
(b) Vo= Vin- Vpp : Chinh luu 2 Diode
V.= V,.- 2V, : Chinh Iuu 4 Diode

omax

Hinh 7. Dang tin hiéu sau mach loc. (a) Mach chinh luu ban ky,
(b) Mach chinh luu toan ky
Mudn gidm d6 nhap nho can phai la chon gia tri C sao cho ng véi tai Ry
bié't trudc, ngd ra c6 Vomin cang 16n cang t6t. Gid tri tu C cang I16n thi dién
ap ngd ra cang phing. Tuy nhién, trén thuc t& viéc chon céc tu loc c6 gia
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tri 16n khong phai la gidi phdp t6t. Thit nhat, cdc nha sdn xuAt linh kién chi
cung cap cdc tu loc t6i mot gid tri nao dé thudng 1a vai nghin pF ty thude
vao dién ap chiu dung ctia né. Thi hai, tu loc cang 16n , gia thanh clda né
cang cao, kich thuc cia né cang 16n chi€m nhiéu dién tich trén Board
mach, din t6i khong kinh t€.

Diéu nay bit budc phai lwa chon gid tri clia tu loc cho hop 1y xudt phat tr
yéu cau vé tai R, vé do nhap nhd. Thong thudng céc thi€t k& thudng lya
chon AV << 2Vomax (AV = Vomax — Vomin) Va tu C dugc tinh tir bi€u thic gan
ding sau:

V ax
— oma: (5)
AV.f, R,
Vi fo 12 tan sO cia tin hiéu chinh luu.

Céc gid tri trung binh Vopc, tri hiéu dung Voac cling dugc tinh gin ding
theo c4c bi€u thic sau:

V. +V .
VODC — omax 2 omin (6)
AV
Voac = m @)

II1. Khéi mach 6n ap

Khd&i mach 6n 4p 1a khdi cudi cling va quan trong nhat trong mach ngudn.
Nhiém vu ctia khéi mach 8n ap la tao mdt di€n ap ra dn dinh trudc sy thay
ddi clia tai Ry va dién 4p vao vi. Ly do nao cAn phai c6 mach dn 4p. Trude
hét dién 4p 1u6i dién ludn cé su thay d6i phu thudc vao sd lugng va cong
sudt cia cac thi€t bi dién — dién tit khic dang tiéu thu dién tr ludi. Néu chi
diing mach loc, khi dién 4p lu6i thay ddi, dién 4p ngd ra bi€n 4p cich ly
thay ddi dan t6i Vomax thay d6i, titc dién 4p DC ngé ra thay ddi. Thit hai t3i
Ry clia mot bo ngudn thudng 13 tai dong (Ry khdng cd dinh). N&u chi ding
mach loc, khi Ry thay d6i thi tir (5) ta c6 AV thay d6i din t6i Vomin thay d8i
va Vopc thay ddi theo. Pién 4p nguén DC cung cap thay doi kéo theo hoat
dong cla cdc mach dién tif phia sau khong t6t, thAm chi c6 thé khong hoat
dong.
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Trong bai nay s& gidi thiéu mdt s6 mach &n 4p tuyén tinh co ban, ma trén
cd s3 d6 sinh vién c6 thé dp dung d€ thi€t k&€ cac mach ngudn don gidn
phuc vu cho viéc chay thtt cic mach dién t& . Pong thdi phat trién thanh
cdc bo ngudn c6 cong sudt 1én va chit lugng tdt hon.

1. Mach én ap dung Diode Zener

Sd db nguyén ly cia mach 6n dp diing Diode Zener nhu trén hinh 8(a)

T4

¢ /

T gl

| —————
IZMin

‘7 ()

IZMax

Hinh 8. (a) Mach 6n 4p ding Zener. (b) Piic tuyén ciia Zener

Viéc thi€t k€ mach 6n 4p nay dya trén dic tuyén Volt - Ampre clia phan ti
dn 4p Zener Dz nhu trén hinh 8(b), cling véi cdc diéu kién vé tAm thay d6i
clia dién 4p DC ngd vao v; cling nhu tim thay ddi cda tai Ry. Dz chi hoat
dong 6n 4p khi dong phin cyc ngudc nim trong tAm Izyin + Izmax. Thiét k&
mach 6n 4p ding Diode Zener chinh 12 chon D va xdc dinh gid tri R sao
cho thda man céc diéu kién 6n 4p véi tdi cling nhu v6i dién 4p vao. Dong
Izvax dugc cho bdi cdc nha sdn xuat thong qua cdng suit Pz va dién 4p ra
Vz. Céc nha sdn xuit cung cAp Zener theo cdc mifc cong suit nhu sau: Pz =
/AW, 12W, 1W, 10W va 50W ... Dong Izmax dudc tinh nhu sau:

IZMax = (8)
Izmin dugc chon bing 0.11zyax 12 thda man yéu cau 6n dp clia Zener.

a. Khdo sdt truong hop on dp doi véi dp vao

Trudng hop chi ¢6 dién 4p vao v; thay doi trong tAm Vivin + Vimax cOn dong
tai I c6 dinh. P€ mach hoat dong 6n 4p thi khi v; = Viyin dong dién phan
cuc ngudc cua Dz phadi khong nhd hon Izvin va khi vi = Vi, dong dién
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phan cuc ngugc clia Dz phai khong 16n hon Iz, Lic d6 diéu kién clia R;
la:
-V Viuin — V.

IMin Z (9)
IZMin + IL
Biéu thic (9) c6 nghiém khi :

VlMax _Vz < Vimin = Vz (10)

IZMax + IL IZMin + IL

Chon Izmin = 0.1Izmayx, (11) dudc viét lai nhu sau:

VIMax B VIMin ( 12)
V., —0.1V,, —0.9V,

1

ZMax —

Vay Izmax tOi thi€u phai la:

VIMax B VIMin ( 1 3)

(I
Vo — 0.1V, —0.9V,

Zhax I Min =

Cong suit toi thi€u clia Zener:

P uin =V U (14)
Chon Zenercé P, 2(P,),,.
Tim Izvax, Izmin = 0.11z0ax tf Pz dd chon, thé vao (9) aé chon R;.
Vi du: Thi€t k&€ mach 6n 4p ding Zener nhan dién 4p vao trong tAm 12V +
17V, cung cip dién 4p ra 8n dinh 5.6V cho tii Ry = 100Q.

IL. =56mA, Vimin = 12V, Vimax = 17V
_ 17-12

12-0.1x17-0.9%5.6

(P,)y, = 5.6X53.2 =298mW = 0.298W

x56 =53.2mA

(I ZMax )Min

Chon Pz =0.5W, suy ra: Izpax = 89mA, Izpin = 8.9mA
Tw (9), ta co:

17—5.6kQ<R < 12-5.6 KO

89+56 ' 89+56
PN 78.6Q < R, <98.6Q

Chon R; = 82Q.
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b. Khdo sdt truong hop on dp doi véi tdi Ry,

Trudng hop chi c6 dong tai thay d6i tif Ipmin + ILmax cOn dién dp vao Vicd
dinh. P mach hoat dong 6n 4p thi khi I = I g, thi dong dién phan cuc
ngudgc cia Dz phai khong 16n hon Izvax va khi Iy = Ipyax, dong dién phan
cuc nguge clia Dz phai khong nhd hon Iz, Lic d6 diéu kién cia Ry 1a:

V=V, <R, < V=V, (15)
ILMin + IZMax ILMax + IZMin
Biéu thitc (15) c6 nghiém Ry khi:
VI _VZ S VI _VZ (16)
ILMin + IZMax ILMax + IZMin
Chon Izmin = 0.1Izmay, (16) dudc viét lai nhu sau:
1 -1,
I 2 LMax LMin 17
ZMax 09 ( )
Vay Izmax t01 thi€u phai 1a:
1 -1,
I = LMax LMin 18
( ZMax )Mm 09 ( )

A Ny (A R
Cong suit toi thi€u cia Zener:

P yin =V, (IZMax )Mm (19)
Chon Zenercé P, 2(P,),,.

Tim Izmax, Izvin = 0.11z0max tf Pz dd chon, thé vao (15) d€ chon R;.

Vi du: Thi€t k&€ mach &n 4p diing Zener c6 dién 4p ngd ra 6n dinh 7.2V khi
mach hoat dong véi dién 4p vao 15V, cung cip dong tdi I. trong tim
10mA + 100mA.

ILMax = 1001’11A, ILMin = 10mA.
V=15V

100-10
M) i = T

(P,) i = 7-2X100 = 720mW = 0.72W

a = 100mA

Chon Pz = 1W, suy ra: Izmax = 139mA, Izmin = 13.9mA
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Tu (15), ta c6:
15-7.2 KQ<R, < 15-7.2
10+139 100+13.9
& 534Q <R, <68.5Q

Chon R; = 56Q.

c. Khdo sdt truong hgp én dp doi vdi dp vao va tdi Ry,

Kh3o st trudng hdp ca Vi va dong tai déu thay ddi, Vi thay d6i trong tam
tf Virin + Vimax, dOng tai thay d6i 6 Iiyin + Iimax, X6t cdc trudng hdp xau
nhat. Khi Vi = Vv, va I = I vy thi dong dién phan cuc ngudge clia Dz phdi
khong nhd hon Izmin. Khi Vi = Vivax va I = Iumin thi dong dién phin cyc
ngudc clia Dz phai khong 16n hon Iz Liic d6 diéu kién ctia Ry 1a:

V ax - V V in - V
IM Z S R[ S IM Z (20)
ILMin + IZMax ILMax + IZMin
Biéu thitc (20) c6 nghiém khi:
VIMax — Vz < VIMin _ Vz 1)
ILMin + IZMax ILMax + IZMin

Chon Izumin = 0.1Iznmayx, (21) dudc viét lai nhu sau:

2 (Vlmax - VZ )I Lmax (VlMin - VZ )I LMin
M Vi, — 0.1V, —0.9V,

IMin IMax

I

Vay Izmax tOi thi€u phai la:
(V

(I ZMax )Min -

B VZ )I Lmax (VIMin B VZ )I
Vivin — 0.1V, — 0.9V,

Imax LMin

Cong suit tdi thi€u clia Zener:
P =V U
Chon Zenercé P, 2(P,),,.
Tim Izmax, Izmin = 0.11z0max tf Pz dd chon, th€ vao (20) d€ chon R;.

Vi du: Thi€t k&€ mach 6n 4p diing Zener ¢6 ngod ra dn dinh 5.6V khi Vi thay
ddi trong tAm 12V + 17V, dong tii I, trong tim 10mA + 50mA.

Vimin =12V, Vimax = 17V, Imin = 10mA, Ipmax = S0mA.
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(17-5.6)x50—-(12-5.6)x10
12-0.1x17-0.9%5.6
(P,)y, =5.6X96.2 =538.7mW = 0.5387W

=96.2mA

(I ZMax )Min =

Chon Pz = 1W, suy ra Izymax = 178mA, Izmin = 17.8mA.
Tu (20), co:
17—5.6k < 12-5.6 O

OO JQ SR, < 20
10+178 50+17.8

& 60.6Q2 < R, <£94.4Q. Chon R; = 82Q.
d. Mot vaichuy
Khi thi€t k& gid tri Vz chi 1a dién 4p danh dinh, trén thyc t€ tuy do ddc clia
dic tuyé&n Zener 1a rat I16n nhung khong phéi vo cling, do vay dién 4p ra
khong bing V trong ci tAm tif Izyi, d€n Izvax ma sé& bing Vz + AV. Ngudi
ta dua ra hé sd 6n 4p VR% nhu sau:

|Vo B VZ|
VR% =——=x100%
\Z
Gi4 tri Ry chon dudc tif cac thi€t k€ & trén khong 1am cho Zener hoat dong
hé&t tAm tif Iz, d€n Iz, ma chi 13 mot khodng trong doan nay. Do vay
tam clia 4p vao Vyhay tdi Ry c6 thé rong hon so véi yéu cau thi€t ké.
2. Mach 6n dp c6 hdi tiép
Céc mach 8n 4p don gidn diing Zener néi chung cho d6 &n dp khong cao
ciing nhu cong suit ra khong 16n. PE dat dugc dd 6n 4p cao hon, cong suit
ngd ra 16n hon ngudi ta ding cidc mach &n dp c6 hdi ti€p. So d@6 khdi mach
dn 4p c6 hdi ti€p nhu hinh 9.

v, o—————— Phén ti¥ diéu khién T v,
A

~

Lay
B6 khuéch dai mau
dp

A
ra

Ap chudn [ Bd so sdnh <J

Hinh 9. So @6 khdi mach én 4p cé hdi ti€p
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Nguyén 1y hoat dong ctia mach : Mot phan dién 4p ra dudc 14y mau hoi
ti€p vé bd so sinh d€ so sanh vdi dién ap chudn. K&t qua so sanh dudc
khuéch dai 1én va dua t6i phan ti diéu khi€n. Phin ti di€u khién thay d6i
tham s& 1am cho 4p ra thay ddi tiém cin din t&i gia tri 4p chudn mong
mudn.
a. Mach 6n dp cé hoi tiep dung BJT
Sd @6 mach 8n 4p c6 hdi ti€p don gidn dung BJT nhu hinh 10.
Trén hinh 10, BIT Q, 12 phan t diéu khién vira 1am nhiém vu khuéch dai
cong suat. BJT Qs vira 12 phan tir khué&ch dai vira 12 phan t so sanh.
Rs va Dz, tao 4p chudn:

Vigr = Vorz + V0 =V, +0.7V
R, Ry, Qo va Dz; tao ngudn dong khong ddi:

— V21 _VBEZ ~ V21 -0.7
Rl Rl

ICZ

R3, Ry va VR d6ng vai trd mach 14y miu dién 4p ra:

R
Vi =——4
o R4l + R3l
R
Hay : V, = (1 - NJVREF
R4l

Vrer khong ddi, suy ra ty s6 clia R3; va Ry; quyét dinh gid tri 4p ra.

Hinh 10. S¢ d6 mach on ap cé héi ti€p dung BJT
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® Diéu kién ciia dp vao V;
Pién 4p vao phai di 16n d€ phan cyc cho khdi tao ngudn dong thi mach
mdi c6 thé hoat dong hoat dong. P& c6 dugc 4p ra Vo nhu mong mudn thi
V; phdi 16n hon so v6i Vo. Nhu vay gi4 tri 4p ra mong mudn va diéu kién
phan cyc clia khdi tao ngudn dong quyé&t dinh ngudng dudi clia 4p vao V.
Ngudng trén clia 4p vao phu thudc vio cong suit cda Dz; va dién 4p Vg
cuc dai ctia BJT Q;. N&u 4p vdo qud 16n 1am dong qua Dy, ting 1én, dién
ap dat 1én cuc C va E cia Q, ciing ting 1én, t6i mdt gid tri nao d6 s€ lam
héng D21 va Ql.
® Diéu ki¢n doi vdi tdi Ry,

Io = Buls1, Is1 = Ic2 - Ics, Iz = const

Io=1.+ IR5 + IR3

V
I, =—E5 =const
41

Irs = const

Ir3 = Ip3 + Irs
Do d6 khi Ry gidm thi I} ting, lam cho I3 gidm, din t&i Ip; gidm, Ic; gidm,
Ip; ting, Ip ting bu lai khodng ting cta Iy.
Khi Ry ting thi I} gidm, lam Igs ting, dAn t6i Ip; ting, Ics ting, Ig; gidm, Io
giam bu lai khodng gidm cda I,.
Dong ra cuc ti€u ddi véi mach 6n dp nay 1a I = 0, dong ra cuc dai xap si

Bilca.
Ngudi ta dinh nghia hé s6 dn 4p nhu sau:
Vy -V
VR% = ——"x100%
NL
Trong @6 VR% 1a hé s6 6n 4p, Vi 12 4p ra khi khong tai (IL = 0). Vo 1a dp
ra khi ¢6 tai Ry.
c. Mach én dp dung vi mach

Céc vi mach 6n 4p 12 cac mach dn 4p c6 hdi ti€p dudc tich hgp thainh mot
vi mach goi 1a vi mach 6n 4p. Vi mach &n 4p thong dung trén thi trudng 1a
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cdc mach 6n 4p LM78XX, LM79XX, LM317 ... Vi mach 6n 4p LM78XX
cho dién 4p ra duong, XX 1a s6 Volt ngd ra, vi du LM7809 cho dién 4p 6n
4p ra 9V. Vi mach 6n 4p LM79XX cho dién dp ra Am vdi gia tri 1a XX. Vi
mach 6n 4p LM317 cho dién 4p ra dudng c6 thé diéu chinh dugc. Dong ra
ddi véi ho 78XX va 79XX t6i da khodng 1A, dong ra t6i da cia LM317
vao khoang 1.5A.

v, Q
LM78XX R LM78XX
1 3
V.o ! IN OUT 3 oV IN OUT oV
' GND o P 0
p— 2 p— p— 2 p—

0.33uF 0.1uF 0.33uF 0.1uF

(a) (b)

Hinh 11. Mach 6n 4p dung IC 7805. (a) Thong thudng. (b) Ting dong ra

Mach tng dung thong thudng cia LM78XX nhu hinh 11(a). Hinh 11(b) 1a
s0 d6 mach dn 4p ding LM78XX cé thém Transistor cong suit d€ ting
dong ngo ra. Trong d6 V; la dién dp sau bd chinh Iuu va bo loc.

Mach tng dung thong thudng cia LM317 nhu hinh 12. Trong d6:

R
V, = 1.25(1+2J
Rl

LM317

3N 2

V.o OuUT oV
! Adjust 0
— 1 R —
0.1uF ,‘L ans é 1uF

Hinh 12. Mach 6n 4p diung IC LM317
D. YEU CAUTRUGC KHI THi NGHIEM

, 2

Chii y: Sinh vién phdi thuc hién phan nay trén gidy dé gido vién hudng dan
kiém tra trudc khi vao thi nghiém. Khong thuc hién phdn nay, sinh vién sé
khong duoc vao lam thi nghiém. Khi chon gid tri dién tré va tu dién, sinh
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vién cdn lua chon gid tri trén thie t& gdn vdi tinh todn nhét theo bdng cho &
phan phu luc.

I. Mach chinh luu va mach loc

1. Véi mach chinh luu ban ky dp vao 12V hiéu dung, fi = 5S0Hz, Vp =
0.7V, hay xédc dinh Vin, Vom, Vobc, Voac, di€n dp thuan cuc dai trén Diode
(Vp), dién 4p ngudc cuc dai trén Diode (Vp,), hé s& gon séng r, tAn s& co
ban ctia ap ra (f,). Ghi cac gia tri nay vao bang 1.

2. V3&i mach chinh luu ban ky ap vao 12V hiéu dung, fi = S0Hz, Vp =
0.7V, ¢6 mach loc, tu loc C, tdi Ry = o, hday xdc dinh Vom, Vope, Voac, Vb,
Vb, 1, fo. Ghi cdc gia tri vao bang 2.

3. V3&i mach chinh luu toan ky dung 2 Diode, 4p vao 12V hiéu dung, f; =
50Hz , Vp = 0.7V, hdy xdc dinh Vin, Vom, Vobc, Voac, Vb, Vi, 1, fo. Ghi
cac gia tri nay vao bang 3.

4. V3&i mach chinh luu toan ky dung 2 Diode, 4p vao 12V hiéu dung, f; =
50Hz , c6 mach lgc, tu loc C, Ry = oo, Vp = 0.7V, hday x4c dinh Von, Vobc,
Voac, Vb, Vb, 1, fo. Ghi cdc gia tri vao bang 4.

II. Mach én dp

1. Cho Dzc6 Vz=5.1V, hiy tim R; d€ mach nhan dién 4p vao 8V + 12V
v cip dién 4p ra 6n dinh 5.1V cho tai 220Q.

2. Cho Dz ¢6 Vz =35.1V, hay tim R; d€ mach nhan dién ap vao 12V va
cung cip dién 4p ra 6n dinh 5.1V cho tdi 10mA + 50mA.

3. Cho Dzc6 Vz=5.1V, hdy tim R; d€ mach nhan dién ap vao 9V + 12V
cung cip dién 4p ra 6n dinh cho dong tai 10mA + 25mA.

E. TRINH TU THI NGHIEM
I. Mach chinh luu va mach loc
1. Mach chinh luu ban ky

Thuc hién mach trén so d4 nguyén 1y hinh 13.
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220V/12V Dl

i
c ZVRL
o gk,

Hinh 13. S¢ db thi nghiém mach chinh lvu ban ky
a. Khi K; hé, K, dong, bién tré VRL chinh vé cuc dai
i) Dung dao dong ky d€ & DC quan st va vé& lai dang séng ciia tin hiéu
Vi, Vo va di€n 4p trén Diode trén cung mot hé truc toa do theo thdi gian.
Xac dinh Vim, Vom, Vb ,Vpy. Ghi cac gid tri vao bang 1.

ii) Dung mdy do Fluke 45, nhan phim Vpc d€ do Vopc, nhian dong thsi hai
phim VDC va VAC dé do VQTRMs, nhﬁfn phim FREQ dé do fo. Tinh VOAC, T,
ghi cdc gia tri vao bang 1.

Bang 1. Bang cdc thong s6 ciia mach chinh luu ban ky

bailugng | Vin | Vom | Vb | Vbr | Vooc | Vorrms | Voac | T f,

Tinh toan

bo dac

b. Khi K; dong, K, ho

i) Dung dao dong ky d€ § DC quan sit va vé lai dang séng ciia vi, Vo,
di€n ap trén Diode trén cung mdt hé truc toa dd theo thoi gian. Xac dinh
Vim, Vom, Vb, Vpr. Ghi cédc gid tri vao bang 2.

ii) Dung may do Fluke 45 nhan phim Vpc d€ do Vopc, nhan ddng thdi hai
phim VDC va VAC dé do VQTRMs, nhﬁfn phim FREQ dé do fo, tinh VOAC, T.
Ghi cdc gid tri vao bang 2.
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Bang 2 . Bang thong s6 ciia mach chinh luu ban ky ¢6 mach loc, khong tai

bailugng | Vin | Vom | Vb | Vbr | Vooc | Vorrms | Voac | T f,

Tinh toan

Po dac

c. KhiK;va K, déu déng

i) Dung dao dong ky d€ & DC quan sit dong thdi tin hiéu v; va v,. Diéu
chinh bi€n tr§ VRL, nhan xét va gii thich vé sy thay d6i clia v; va v,.

ii) Piéu chinh bi€n tr§ VRL d€ Vomin = 8V, cich ly bién trd VRL ra khdi
mach, ding may do Fluke 45 nhan phim Q d€ do gid tri cia VRL. Gia tri
ndy s& dung d€ so sdnh vdi mach chinh luu toan ky.

2. Mach chinh luu toan ky

Thuc hién mach trén s6 dd nguyén 1y hinh 14

220V/12V
! o] V0
K
220V !
50Hz C VRL
100uF _ﬁ K,

Hinh 14. S¢ db thi nghiém mach chinh luu toan ky
a. Khi K; hé, K, dong, bién tré VRL chinh vé cuc dai
i) Dung dao dong ky d€ & DC quan st va vé& lai dang séng clia vij, Vi,
vo, dién 4ap trén Dj, D, trén cung mot h€ truc theo thdi gian. Xéac dinh Viy,

Vom, VDl, VD2 VDrl VDrZ- Ghi cac glé tI'i vao béng 3.

ii) Dung mdy do Fluke 45, nhan phim Vpc d€ do Vopc, nhian dong thsi hai
phim VDC va VAC dé do VQTRMs, nhﬁfn phim FREQ dé do fo. Tinh VOAC, T,
ghi cdc gia tri vao bang 3.
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Bang 3. Bang thong s6 ciia mach chinh lvu toan ky

Pai

Vim | Vom | Vb1 | Vor | Vo2 | Vb | Vobe | Vorrms | Voac | T f,
lugng

Tinh

toan

bo
dac

b. Khi K; dong, K, ho

i) Dung dao dong ky dé § DC quan sit va vé lai dang séng ciia vi, Vo,
di€n 4p trén D;, Dy trén cung mot hé truc theo thdi gian. Xac dinh Viy,
Vom> Vb1, VD2 VDri, Voro. Ghi cac glé tI'i vao béng 4,

ii) Dung mdy do Fluke 45, nhan phim Vpc d€ do Vopc, nhin dong thsi hai
phim VDC va VAC dé do VQTRMs, nhﬁfn phim FREQ dé do fo. Tinh VOAC, T,
ghi cdc gia tri vao bang 4.

c. KhiK,va K, déu déng

i) Dung dao dong ky d€ & DC quan sit dong thdi tin hiéu vj; va v,. Piéu
chinh bién tr§ VRL, nhan xét va giai thich vé sy thay ddi clia vi; va v,.

ii) Piéu chinh bi€n tr§ VRL d€ Vomin = 8V, cich ly bié€n trd VRL ra khdi
mach, ding may do Fluke 45 nhan phim Q d€ do gid tri cia VRL. Gia tri
ndy s& ding d€ so sdnh vdi mach chinh luu ban ky.

Bang 4. Bang thong s6 ciia mach chinh lvu toan ky ¢6 loc, khong tai

Pai

Vim | Vom | Vb1 | Vor | Vo2 | Vb | Vobe | Vorrms | Voac | T f,
lugng

Tinh
toan

bo

dac
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IL. MACH ON AP
1. Mach én ap dung Diode Zener
Thuc hién mach trén so do hinh 15

VRi

Hinh 15. S¢ d6 mach thi nghi¢m én 4p ding Zener
a. Khdo sdt truong hop tdi Ry cé dinh v; thay doi
i) DPiéu chinh bi€n trd VRi va VRL biing vdi Ry, va Ry cho va tim dugc &
phin yéu cau trude khi vao thi nghiém. Dung by ngudn AX322 cap dién
ap DC vao ngb vao v;, dung may do Fluke 45 do vo, 1ap do v,, VR% khi v;

thay ddi trong tAm 1,16.

220V/12V.

Hinh 16. Mach 6n 4p diung Zener véi tin hi¢u 14y tir khdi mach loc

ii) Thuc hién mach trén hinh 16, giit nguyén bi€n trd VRi va VRL, ding
dao dong ky d€ & DC quan sat v; khi K hd va K déng. Nhan xét va gidi
thich sy thay ddi. Khi K déng, ding dao dong ky quan sit dong thsi tin
hiéu v; va v, duing mdy do Fluke 45 x4c dinh hé s6 gon séng cda v; (1;) va
Vo(Io), nhan xét va gidi thich két qua thu dudc.

b. Khdo sdt truong hop v; c6 dinh, Ry thay doi

Piéu chinh bi€n tr§ VRi bing v6i Ry & phan yéu cau trude khi vao thi
nghiém. Diing bd ngudn AX322 cip dién 4p vao 12V DC cho mach. Ding
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may do Fluke 45 do va 1ap bang 5. Chii y chinh bi€n trd VRL d€ thay ddi
dong tai Ip.

Bang 5. Bang do cic thong s6 mach 6n dp dung Zener khi I, thay ddi

I, (mA) 6 8 10 20 30 40 50 52 54

Vo(V)

VR(%)

Bang 6. Bang do thong s6 mach dn 4p dung Zener khi v; va I thay ddi

[L(mA)

Vi(V)
8 10 | 12 15 18 | 20 | 22 | 25 | 27

10

11

12

13

Vo(V)

c. Khdo sdt truong hop v; va Ry déu thay doi

Diéu chinh bi€n tr§ VRi bing v6i Ry & phan yéu cau trude khi vao thi
nghiém. Diing bd nguén AX322 d€ cap dp vao DC cho mach, ndi bi€n trd
VRL lam tdi. Ding méay do Fluke 45 do Vo va lap bang 6.
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2. Mach 6n ap c6 hdi ti€p dung BJT

Thuc hién mach trén s do hinh 17.

C1061

V. &
i

Hinh 17. S¢ d6 thi nghiém mach dn 4p cé hdi ti€p dung BJT

a. Dung bd ngudn AX322 cung cip 4p vao DC cho mach. H§ tii VRL,
chinh 4p vao 10V, chinh VR d€ 4p ra 5V. Giit nguyén bién trd trong sudt
qua trinh thi nghiém.

b. N&i bién tr§ VRL lam tdi, duing may do Fluke 45 do Vo, 1ap bang 7.

c. Thuyc hién mach chinh luu toan ky dung hai Diode va tu loc 100uF nhu
phin trudc khéa K ciia hinh 16 dé€ cip dp vao v; cho mach hinh 17, diéu
chinh VRL = 220Q. Diing dao dong ky quan sat dang séng cta tin hiéu v;,
Vo. Diing mdy do Fluke 45 xdc dinh hé s6 ggn séng cida tin hi€u v; va v,.

A z A s R . 2 2 2 R 2 N
Nhén xét vé tinh 6n dinh cta 4p ra, so sanh v6i mach 6n dp ding Zener.

Bang 7. Bang do thong sé ciia mach dn 4p c6 hdi ti€p dung BJT

[L(mA)
Vi(V)
0 20 40 60 80 100 120 140 | 160
6
8
10
12
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14
16
18
20
Vo(V)
3. Mach &n 4p dung IC

i) Thyc hién mach trén hinh 11(a), ding hop bi€n tré ndi vao ngd ra clia
mach. Piéu chinh hop bién trd bing 220Q, dung mach chinh Iuu toan ky
¢6 loc nhu hinh 16 (phia truéc khda K) dé cap tin hiéu vdo V; cho mach.
Diing dao dong ky quan sét tin hiéu vao va ra, ding may do Fluke 45 dé
x4c dinh hé s& gdn séng cda tin hiéu vao va ra. So sdnh v6i mach 6n 4p
ding Zener va mach &n 4p c6 hoi ti€p diung BJT.

ii) Thyc hién mach trén hinh 12, ding hop bi€n trd ndi vio ngd ra clia
mach. Piéu chinh hop bién trd bing 220Q, dung mach chinh Iuu toan ky
¢6 loc nhu hinh 16 (phia tru6c khda K) dé cap tin hiéu vdo V; cho mach.
Diéu chinh bién tr§ VR d& c6 dién 4p 5V & ngd ra. Dung dao dong ky quan
sat tin hiéu vao va ra, ding may do Fluke 45 dé€ xdc dinh hé s& gon séng
clia tin hiéu vao va ra. So sanh vdi mach 6n 4p diing Zener va mach 8n 4p

c6 hoi ti€p dung BJT.

F. BAO CAO THI NGHIEM

N z z 2 ‘A . LN A N N A <R z ~ N
Trong bai bao cdo thi nghiém sinh vién can trinh bay t61 thi€u cidc van dé
sau:

1. Cac mach thi nghiém.
Céc s6 liéu thi€t k€& .

C4c s6 liéu chay mach thyc té.

0 » b

Céc nhéan xét, giai thich va so sanh.
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G. GIA TRIPIEN TRG 3 VACH MAU

Hai vach mau dau tién cé trén thi trudng cho dién trd 3 vach mau sai s6
20% 1a : 10, 12, 15, 18, 20, 27, 33, 39, 47, 56, 68, 82.
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