Bai bdo cdo: MACH NGUON MOT CHIEU

Tén :Bui Trung Hiéu Bai I: MQICh nguén mét chiéu
Lép : DDO2KSTN
Nhom: A

I. Mach chinh lwu va mach loc:

1/ Mach chinh luu ban ki:

a.So d6 mac mach: (Cho S1 md, S2 dong)

o vout V,=0.7V, f,=50Hz,

wvee V;,:bién do cua dién ap vao(Magnitude of input Voltage)
V., :bién do cua dién ap ra(Magnitude of output Voltage)

vi
220v/12y /

220VAC @

V,: dién ap thuén cuc dai trén Diode.

V,, : dién ap nguoc (reverse) cuc dai trén diode.
Vope : tri trung binh cta dién 4p ra.

Vorrus © T11 hiéu dung thyc cua dién ap ra (True root mean square

w ®n Vout
Ll VAR of output Voltage)
Vouc © trl hi€u dung cua tat ca cac hai chua trong dién ap ra(AC
220VAC ,9 ‘ ‘ g RL only)
r: hé s0 gon song (ripple factor)
_lo /. :tan sO co ban cua ap ra. (fundamental frequency)
N =0 =
Dai luong Vi Vo Vp Vo Vonc Vorrus Vouc r 1,
vV |14 V
Congthte | 1242 | V=V, | 07V |V, —on o Vs =V | TS| S0Hz
s 2 Vonc
Tinh
an | 16971 16271 | 07V | 16971V 6,273V 1,211 | 50Hz
Do dac 14 12 1 18 4,9162 1,201 50,02
20V ; : : : : ' i ' i
—H6.971V 5 : A
ok é : - ik
- / : 0 /4 N
: : L : : I/ ) R
e y 5 pre I :
ov 4 : E L i 5
o N bl f‘{
14v NP N 4
SEL>> ‘ et e
=20V : i
o V(Vin+) V(Vin_do:+)
20V o F=1
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10V 5,.-[;{;/ AN T G i ;,.r'f /| N \\ i i i i/ i \-\\‘\.
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wa A L pi AW Y LY

/ / 5 »\\ : /
ov J 1 1 x H 4 L f z 13 . & L | f 1 L ]
Os 10ms 20ms 30ms 40ms 50ms
o V(Vout:2) +  V(Vout_do:2)
Time
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Bai bao cao: MACH NGUON MOT CHIEU

av

oV

=12V
-16v
-20V
Os 10ms 20ms 30ms 40ms S50ms
=1 ViDiode:1 Vout:2) - WiD_real:1 Vout_do:2)

Khi mo phong (Ldy 7, =0.7V)

20V

10V

ov 2

=10V
4

e.cac tin hied dien ap tren dung iruc dp - Dung mo_phon

-20V

Os 10ms 20ms 30ms 40ms 50ms 60ms
o V(Diode:1.Vout:2) = V(Diode:1) v V(Vout:2}

Céc gia tri duogc doc trén Osilocope nén c6 sai s6 dén +1V. Ta ¢6 hinh dang song thu dugc thuc té:
20V

Thuc te nhan dupc

oS 2

10v // \

ov

=10V

-20v
10ms 30ms 40ms
o V(D_real:1 Vout_do:2) o V(Dioquraal:‘t b

S0m
w»  V(Vout_Real:2)
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Bai bao cdo: MACH NGUON MOT CHIEU

Do sai s6 ciia phép do 1én dén +1V nén céc gia tri giita tinh toan ly thuyét va thuc té co it nhiéu sai
khac, dac biét khi do dién ap nguoc trén diode, gia tri lai vuot qua ca dinh tin hiéu vao, diéu nay khong dung
nhu ly thuyet nhung c6 thé giai thich: luc thuc hién phép do, cic gia tri Vin, Vout duoc lay trude, khi vira
cap ngudn cho bién ap nén lac do, mach tir c6 thé chua bio hoa, sau khoang thoi gian t, lay tin hiéu ra & Vin
va Vout thi mach tr 43 béo hoa, va luc nay mai lay tin hiéu ra & Diode nén xuét hién hién tuong trén, va
chinh xac may bién ap c6 tri dinh 1én téi 18V(£1V). Ta s& thiy diéu d6 ro hon & cac bai thi nghiém sau.

Hinh dang séng Vin khong duoc hoan toan gidng hinh sin, c6 thé vét lidu sat tir 1a khéng dong nhét
trong 6n ap. (cac do thi biéu dién trén ddy da dugc lam tron)

b./ So @6 mach(Khi S1 hé, S2 d6ng.VRL chinh vé cuc dai)

220v/12;i ,3 ~ Vout
1
220VAC ,.9 ‘ ‘ RL->00 § —~ C
b ]
~ =0 = =g
Dai luong Vin Y, Y Vo, Vone Vorrus Voc r fo
V
Congthic | 122 | V=V, | 0.7V | 2V, ~V, | V., V., Vis —Vioe V"”‘C 0
opc
Tinh
toAn 16.971 16.271 0,7V 33.242 16.971 | 16.791 0 0 0
bo dac 18 17 1 35 16.759 | 16.771 0.6 0.04 0

Khi mé phong, ta c6 duoc hmh dang cac song bnhu sau:

U e S [
20v ————— = - -
) 16271V 1 i~ — foren
10V —— : \ : }
A i =X sl -
i 5 Nofsineied |
H i \ 2 i
f : i i H
ov ; — T
H Brosgfeet b i !
+ A\ / T \_ L1
4 \ bt / L Nt ot
e 1. A i Vi \ N
SOV ———p—r—1} YT % X :
: + ; bon o freenesf / i { | ey 4, i
; i Fosisch R Wi : i 5\ L) N
S / N i, iy
20V 0 h W N @ R S LV RS B S L i
i ! i i i i a\ i W i i | /
/r ....... ‘.\_. el e .l'lf N Ao
i s 3 /
i \_ ; N i é\\ 7/
_ = i i : i \_ v i i AR 7 EX TR
' [Te33.242v ot 1 O AN WO OO B .
~40V i : } : ! : ! i L | ! i | i H i i 1 i H i !
Os 10ms 20ms 30ms 40ms 50ms 60ms
V(Diode:1,C:2) V(Vin:+) v W(C:Z)
Time

Gia trj offset ctia Vdiode bi troi di so v6i 0 do xuét hién Vdc cia tu loc. Ta théy khi dung dinh luat
Kickhoff 2 dé giai thich thi moi chuyén s& rat don gian: V, +V, =V, .
Tan s6 thu dugc & mach ra bang 0 do séng ra 1a DC.
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Bai bao cdo: MACH NGUON MOT CHIEU

20V T T
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| y / |
20v \-\ i LN | / I [y
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i
aov b ——at \ — ,;":
! L e i - 1 23
et Os ! i - 1oms = . = 20m= 3 3 5 Z0ms - ! g 40ms - - . EOmis z 3 ‘8Oms
ViDiode_real:1,C:2) V(Dindn_rogll-lj - W)
me

c./ Khi RL hitu han(S1 va S2 cung dong) ta s& co:

, Cho tr& VRL chay, ta s& dugc ho d6 thi nhu hinh dudi
220V/12‘xv/1 ° Vout  day: (Gia str ta xét VRL(Q) & cac mue 1,10,100,500,

I~
o 1000, 2000,5000)
220VAC Bang phan tich mach, ta s€ tim dugc giao diém cua
'9 100uF 7~ du?(‘)‘ng qua do va duong Sin 1a nghiém cia phuong trinh
1=T/4
27
lo phi tuyén: e k¢ = Sm[?t v6i t trong lan can T.
~ o« = =g
(A) baitap1-SCHEMATIC 1-dfg (active)

15V

10V
% H
]
ek
¢
sy ‘.\_:_.
5v \
ov —
100ms

s
v a < % < V(C1:2)
Time

Thuyec té, khi do dac va quan sat, ta  khong dugc hinh dang nhu trén, song Vin cting bi anh huong khi didu
chinh VRL, diéu nay c6 1& do ngudn cung cép (bién ap) co mot cong sudt nhat dinh P va khi ting tong trd,
gié tri I trong mach thay d6i kéo theo Vin ciing phai thay déi. Diéu dé ciing khién cho song sin ctia Vin nhan
duogc khong con dbi ximg qua truc thoi gian nira, khi khong tai(luc diode phan cuc nghich-¢ ban ki 4m cia
tin hiéu vao), Vin max luén xap xi 18+1(V), trongh khi ¢ ban ki duong, Vin max phu thudc vao tré VRL.
Gia tri Vout thay d6i (46 nhap nho giam khi taing VRL) do ltic Ay, hang s thoi gian ciia mach tang 1én:
T=VRLxC . Lén mot gia tri nao do, ta s& thay tin hidu ra hiu nhu 1a bang phang.
Chinh VRL nhén cac gi4 tri min va max, ta s& c6 cac dd thi nhu sau:

AT - = -
/ &
12 l.’l + IS & A7
f'/ |
f //" [ //' ¢ A <,
& L | |
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Chinh gia tri VRL dé Vout nhan gia tri 8V 1a min, ta s€ dugc dang song ra nhu sau:

/

1o ;‘

a’
I

rrrrr

Luc 4y, do dugc VRL=220,830Q.

Néu tinh bang ly thuyét, ta cé: R 1a nghiém cta phuong trinh: e ¢ = Sin

o ArcSin [\/_8]
T=1/£=0.02(s), C=1004F, Vout=(¥,,,,, —0.7) Sin [TIJ =8V->¢t=T+ 1242 -0.7 o

/1

/
{

B

Bai bao cd0: MACH NGUON MOT CHIEU

1-T/4

LA

/|

i

=0.02163619(s) , R~2300. Két luan gi4 tri tim duoc 1 phi hop vai 1y thuyét.
2/Mach chinh luu toan ki(Dung hai Diode)

a.So do: (Khong c6 tu C)

e

271' L, e, .
[7 t] , thé cac gia tri

220\:/12;?1 D1 Vout
220VAC (70 RL
) == § 1k
-0
> _0
o via D2 |
bai lugng Vin Von Vi Vo Vi Vira Vone Vorus Vouc r 1,
2V V V
Congthitc | 1242 | V=V | 0.7 | 207, | 07 (2,0, | === | =2 | 2 2 | —#< 1100
e \/E VODC
Tinh toan | 16,971 | 16,271 | 0,7 | 33.242 | 0,7 | 33.242 | 10,36 | 11,51 5,00 0,482 | 100
Do dac 17 16 1 34 1 35 10.106 | 11.317 5.09 0.504 | 100

20V

Hinh dang céc song trén mo6 phong: (ly thuyet)

ov =8

-20v
20v

ov

-20v - £ 2
o W(Vin2:-)
20v

10V :
..._.16.371\;\\ s

SEL>= |.4/

ov :
1 V(Vout:2)

e, SR
o e

20V

ov

-20v - - :
Os 10ms
o WVInT+)

- V(Vin2:-)

20ms

-

30ms
V(Vout:2}

Time
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Thuc té, bién do ¢

Bai bao ca0: MACH NGUON MOT CHIEU

4c séng c6 d6 16n sai khac véi ly thuyét chut it:

20v — =; : i —
R e = : -~
o ; s =
ov 47\ -
S
-20v — ' '
o V(Vini_real:+)
v - S . i S ;
B B :
s s 4 B \\
o i " i : i
~ - i et i3
e b A : i
20V ! =
o V(Vin2_real:+)
20V 2 - g = — ¥
) bRy o — "
e = 5. R o 5 R WS R R Y B S 08
w e S e AN e s P N
o ' % \
w N2 — 7 K |
o V(Vout_real:2)
20V T _ S — — —
Y. W N P I . T W Pt
- : ; e i 3 1 :
j e P M ‘j% g
SEL=> - s il s N o
-20V - '
Os 10ms 20ms 30ms 40ms 50ms
o V(Vout_Real:2) o V(Vin1_real:+) v V(Vin2_real:+)
Time
Vil D1
b.Co tu C: 20/120/ X l Vout
220VAC ,9 c
_%“0 ->0
™ =0 =
Y YN, D2 T 0
Dai luong im Vo Vo Von V2 Ve Vone Voorus Vouc r 1
V
Congthic | 122 |V, =Vp | 07 | 201 | 0.7 | 201, | T, Voo | Vs Ve VOAC 0
oDC
Tinh toan | 16,971 16,271 0,7 | 33242 | 0,7 | 33.242 | 16.271 | 16.271 0 0 0
bo dac 17 17 1 35 1 35 16.759 | 16.792 1.052 0.06 0
Hinh Dang céc tin hi¢u thu dugo trén Osilocope:
20y T T L=l [ ] 1 1 AB_]
=20V
-40v = I : i ! o i
o WVIVINT+) = MVINZ:i-) Ly - V(leodu1'2)um9 & V(leggslg'1,leodn1:2) e S
Vivdiodez: 1 VdiodezZ:2) Time
http://www.khvt.com Bui Trung Hiéu_trunghieukh@yahoo.com

CuuDuongThanCong.com

https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt
http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Bai bao cdo: MACH NGUON MOT CHIEU

Dé giai thich hinh dang céc tin hidu twong ty nhu phan chinh luu ban ki(chi ¢6 tu C).

Xét anh huéng ciia cd hai phan tir R,C:

Vil

D1
220v/12y by ~ Vout
Lzl
1GDuF| VRL
c
220VAC ,9 T
—_— sl
=0 ( s2
S 3 o L
o < — T
viz D2 ) -0

Zow

Xét VRL nhan cac gia tri (): 1,10,100,500,1000,3000
Bang phan tich mach, ta s& tim duoc giao diém cua
duong qua d6 va duong Sin 1a nghiém ctia phuong trinh

=|Sin [2—t]
T

t=T/4
phi tuyén: e k¢ =

voi t trong lan can T/2.

‘\

IR!

Z20ms
V(r‘- 12

Tirres

\f

IOms

A0ms

s0ms

Ciing nhu: phan ch1nh lu’u ban song, hinh dang séng sin Vinl hodc séng Vin2 ciing bi thay d6i bién do khi

diéu chinh VRL, diéu nay ciing dugc giai thich twrong tu nhu phan chinh Iuu ban song ¢6 2 phan tir RC.

Séng Vout sé& giam do nhap nho khi tang VRL, gia tri VRL ¢ bai nay nho hon VRL ¢ bai ban soéng (do pt
t-T/4

e R¢ =Sin [%t] liy t trong 1an cén T/2)

Chinh VRL d séng Vout co cuc tleu bang 8V, ta co hinh vé: (do RL=102.22())

168V

av tf

y H | ¥ t § ! i

av r |

ov £ 1 1 |
os 10m=s
VRLIZ)

20ms 30ms A40ms S50ms

t—T/4
Néu tinh bang ly thuyét, ta co: R 1a nghiém ctia phuong trinh; e k¢ =

the cac gia tri

Sin[zlt] ;
T
ArCSln[lz\/ESO7V
= - —T — V.
8V->r =T/ + 1007

=0.01163619(s) , R~93.480. Két luan gid tri tim dugc 1a phit hop véi ly thuyét.
R1 Vo I/ Mach én dp:

T=1/f=0.02(s), C=1004F, Vout=(V,,

ag

—0.7)Sin[27”z

Vin
URL Pé 6n dinh dién ap ra (5.1V) ‘
Dz +Véi Vin=10->12V, khi tai VRL=2201}, ta c6 dicu kién:

0 0
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Bai bao cdo: MACH NGUON MOT CHIEU

(] > — V;nMax — I/mMm
T i Vian 0 ll/mMax _0 91/2 ’
12— 1
N 8 2L —0.0419584
mn 8—0.1><12—0.9><51 220
(P )mm =V, (Izmax )mm =5.1x0.041958 = 0.214W , ta co
[(Ax322 } [+ FLUKE45 ] thé chon Diode c6 cong suat 0.25W.
I .= % 05215 =0.0494
Tur do: ]Z 0.008
I =— 0= 0.098 _ 0.00494
-0 _LO 10 10
i +V6i Vin=12V, [lmin=4.9mA, IImax=49mA:
V. -V, -V, — —
(o) <r<l o =Ve 12251 _ 851 p a0
(IZ)M +1, (IZ)Min+]L 49m+5.1/220 0.49m+5.1/220

a./ 1.80 do thi nghiém(nhur trén) q
Cho R1=100€2(100.25€2), VRL=220£(220.67()), Vin thay do6i; do gia tri Vout. Ta c6 bang sau:

(VR(%) :ﬂxloo%)
zZ
Vo (V) 1 4 6 7 8 10 12 13 16
V,(V) | 0.7475 | 2.9023 | 4.338 | 4.892 | 5.142 |5.259| 5.333 5.377 | 5.446
VR(%) | 85.34 | 43.09 | 14.94 | 4.08 0.82 | 3.12 | 4.57 543 6.78
ii.S0 do thi nghiém(nhu hinh du6i):
220v/12y . Vin A= Vo
L K
220VAC C) ‘ ‘ DZ e
e 100u
lo :0 ___0
Cho R1=1004, (VR(%) :K’%VZ'XIOO%)
z
Khi K ho: Mach tr¢ thanh mach chinh luu hai ban ki va lay tri dlnh (Chicé tu C) song Vin cd dang
10V ;
2 flllll: ..................
sv 2l
|II|
f
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Bai bao cao: MACH NGUON MOT CHIEU
Khi K dong: S6ng Vin bi anh huéng boi cac tré tang sau(chu yéu 1a tré R1=100£2), va ¢ dang sau:

ey .

b ’} P ——

S6ng Vout c6 dang hau nhu 1 dudng thang trong mé phong, nhung thuc té, gia tri nd nhip nhd quanh
duong tiém can 5.1V.

Khi do dac, ta s& c6 dugc Vout=4.414V(DC), 1.6054V(AC), 4.696V(TRMS)

b.Khi Vin 6 dinh, RL thay doi:

Zome

R1=100 Vo .
[axez2 4 M 1 - | FLUKE45
Vin=12V R
DZ VRL J
- - TO
I, (mA) 6 8 10 20 30 40 50 52 54
v, (V) 5.329 5.326 5.321 5.293 5.260 5.216 5.156 5.1525 5.087
VR(%) 4.5 4.43 433 3.78 3.14 2.27 1.10 1.03 0.25
Nhan xét rang mach 6n ap twong doi (tai trong tam tir 900 t&i 9000 va Vin khong d6i)nhung chua dat chat
lugng cao. . J
c.Khi Vin va VRL déu thay doi:
8 10 12 15 18 20 22 25 27
8 5.205 5.198 5.177 5.180 5.111 5.089 5.015 4.975 4.792
9 5.243 5.247 5.226 5.229 5.193 5.208 5.120 5.141 5.097
10 5.268 5.272 5.258 5.258 5.321 5.234 5.208 5.218 5.189
11 5.296 5.296 5.289 5.288 5.268 5.268 5.242 5.252 5.232
12 5.319 5.321 5.308 5.302 5.294 5.298 5.269 5.283 5.258
13 5.343 5.340 5.329 5.330 5312 5.315 5.301 5.303 5.299
v,(7)

Trong tam Vin tir 8 dén 13(Volt), mach 6n 4p hoat dong tuong dbi dat yéu cau voi nhiing thiét bi khong can
d6 6n dinh cao lam véi tai dung dong trong khoang 8mA t6i 27mA.
II1./ Mach éon dp co dung hoi tiep:

So do:
D1 i Q3
220v/12v I~ .Vm > - Ve
T el | N A
2.2kOhm
| Qi 680ohm
220VAC ,..9 LA \ E VRL
100u
=0 X e
™~ 0 v 4]
o =+ V]D2 = VR
g § 2200hm
680ohm ;

680chm
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Bai bdo cdo: MACH NGUON MOT CHIEU

l.Ap vao la 19V(Vin=10V).H6 tai VRL, chinh tai VR sao cho 4p ra la 5V.(Khi do dac, gia tri nhan dugc 1a
R=1358((phan trén) va R=4600€2 (phan dudi) sau khi chinh VR)

Vin Q3 Vo
4 :
2.2kOhm L
Q1 13580h
W — § VRL
X L
av Q2 0

4600chm

av
=0
2.N6i VRL lam tai, do Vo. Lap bang.
v, (v) fulmd)
0 20 40 60 80 100 120 140 160
6 3.432 3.267 3.319 3.096 3.169
8 5.011 4.975 4.920 4.895 4.885 4.861
10 5.014 4.983 4.969 4.935 4.901 4.880
12 5.020 4.989 4.975 4.946 4.909 4.895
14 5.025 4.993 4.981 4.952 4.902 4.906
16 5.026 4.999 4.986 4.958 4.928 4.915
18 5.027 5.002 4.989 4.963 4.933 4.921
20 5.029 5.005 4.992 4.964 4.935 4.926
v,(v)

3.Thyc hién mach chinh luu toan ki ding hai diode va tu loc (nhu trén hinh ddu tién ciia phan nay), séng tin
hi€u Vin va Vout thu dugc trén Osilocope:

20v
NG "o N S N .
15V £ . - = i —— 7
7 7 R 7
{ . § . : i : /
II|' H, / H, |III H,
Il “d -
......... f
Ii
|||'|
10V -+
ll ]
III
/
]
5V f—r
|II |II
|l
I
T
l;.' .........
[
II/'Jl
Os 10ms 20ms 30ms 40ms 50ms
o V(D17:2) s V(Q6e)

Nhin hinh dang séng ra va qua tinh toén, ta c6 thé u6c lugng Zin cua mach 6n 4p ding Transistor vao
khoang 275Q).
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Bai bdo cdo: MACH NGUON MOT CHIEU

DO gon séng hau nhu bang 0.(VDC=4.975V, VAC=0.316mV, VTRMS=4.975V) Séng ra 1a DC(f=0Hz)
Neéu so sanh v6i mach dung Zenner thi ta thay tinh vuot trgi vé do 6n dinh ap cua mach dung transistor nay

LM7805C
—1{ N Sourt
l w
220VAC @ ‘ ‘ 33u 0.1u
=0
4 — — —
- D2 =0 5 =0

805 1am 6n ap thi 4p ra 1a DC 5V, hinh dang séng:

IV. Mach én dp ding IC:
220v/ I_Zg

Yo

Vin
/‘\mm
10

20V

Khi dung LM7

10V H H H
] H
; I i
+ e H ey
40ms 50ms

} a -]
30ms

i

sv I|l,-,
,.’f fozid

N T N

7 10'3?!‘\167033} Zom Ay ,

Thuyec t€, dung Fluke45 do duogc: VDC=4,.961V, VAC=0.26m, VTRMS=4.962V va tﬁq sorala OHZ. Tré
khang nhin vao ciia mach c¢o6 IC tuong do6i 1on(khoang 3k(}), va séong Vin khong bi nhap nh6 nhiéu nhu

f

ov
Os
V(C3:2)

trong mach dung BJT. Song Vout c6 d6 gon ~0.
us
D1 Vin IM317K
> ' 2 IN  ZOUT
<
IR
100u ) u
R2

I!Zlfll\uf/lZ(w\ur
220VAC ([~
@ \ ‘ :|: I N

0

D2 :
Khi ding ICLM314 1am 6n 4p thi 4p ra ciing 6n dinh, hinh dang séng Vin va Vout thu dugc trén trinh mé

] =+
phong va trén Osilocope:
15V /‘I.
/
/ .
/l _ _
Dung Fluke45 do, gia tri nhan dugc: VDC=5.042V, VAC=1.02mV, VTRMS=5.042V, f=0Hz
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