Electronic circuit Lab FEEE-University of Technology

Lab2- DIODE AND POWER SUPPLY

M ¢ ich
[1]N mv ngnguyénlyho t ngc am chchnhl ubéansong va toan séng

[2] o ccacthbngs so sanh m ch ch nh 1 u ban song va toan séng
[B3IN mv ngnguyénlyhot ngc acacm ch napc b ndungzener &h iti p

[4] o ccacthbngs sosanhm ch n&pdung zener &h iti p

[G]N mv ngc utricc am tb ngu nDCc b n

1. Kinth cc bn
1.1.B ngu nDC

B ngu n DC la thanh ph n v cung quan tr ng trong cac thi tb int (TV, radio, may
vi tinh,...). Trénth ¢t co nhi ulo ingu n DCtuy thu cvaoyéuc us d ng, trong bai
nay tach t ptrungvaovi ckhosatcutraicc bncab ngu nDC tuy ntinh nh
H1.1.

l(','/':ZF —ﬂ Bién 4p M Chinh Iuu M Loc M On 4p 0(‘;23“
H1.1

C utric bén trong c6 th thay ituytheong ithi tk vacdéngngh hi nt i, trong bai
nay tach kh osatnh ngd ngc utrticc b nnht. i uquantr nglachingtaph in m

cynghacacthéngs vao/rac am tb ngu nDC.Vid tathym tb ngu ncd ghi
nh sau: Input: 230V~, 50-60Hz, Output: 5V, 0.5A=, Line Regulation <6mV, Load
Regulation < 2%, tas hi unh th nao? ¢ la: ngd vao AC 50Hz ho ¢ 60Hz c6 tr hi u
d ng 230V; ngb raDC5V dongt i aO05A (tichophépti alalOw), g nséngl n
nhtla0.1%,h s nédplnnhtla2%.Chtl ngc acacb ngu nDC C so sénh
trén n nhcandvis thay ic acéctac nhén bén ngoai ( i néap vao AC, t i,
nhilu,...). Trong cd&c b ngu n théng th ngtach quantdmt i haithéngs la g n
songvah s néap.Nuxéttic nh,b ngu nDCdut tth nao thi c"ng khdng th
t ora i napng#rakhongthay itheoth igian,t$c g nb%ng 0, khi ma i nap ng#
vaothay i.Dovynuhaib ngu nDCcbcunggiatr t m i napngdvao,cung i n
dpvadongti angbras csosanhd atrén g nséngti a B ngu nnaoco
g nsoéngcang nh#thich tl ngc andcangt t. Vid xét2b ngu ncdthébngs ngdra
I nl tla 5V, Line Regulation <0.25V va 5V, Line Regulation <0.5V s c¢6 d ng song
ngdratrongtr ngh px unhtnh H1L2.Ng clinuxétngdvaoc nh, b ngu n
DCdut tth naothic"ngkhongth cho i ndprac nh,t3ch s napbhngO,v itt
C Cacti.Xét2b ngu nv ithdéngs ngdranh sau: 5V, Load Regulation <10% va 5V,
Load Regulation <5%. th th hins thay ic aépratheogiatr c aticho trén
H1.3
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AVic AVic AV
AV=0.5 V=
<] ﬁ H12 < .‘W
X
5V, Line Regulation<0.25V 5V, Line regulation<0.5V
1 1
> >

A VDC A VDC
V=5 V=5
(khong tdii) N (khong tai) R
Vi =4.5 Load regualtion<10% VFL‘:4 f75 Load regualtion<5%
(ddy tc) - Tai (ddy i) . Tai
> S
0 100% 0 100%

Tacocongth$ctinh g nsongvah s néapnh sau:

- H's gnsong: r=YAC ho cgn Gngcho g nsong nhi: r= v
Vbc Npe

- H s nép: VR = VEL =VNL L 10004
VL
1.2.M chchnhl ubéansong

S m ch ch nh | u béan séng c trinh bay trén H1.4a, tin hi ung#vaovangdra ¢
trinh bay trén H1.4b&c. Diode ch ¢ phan ¢ c thu n va d&n trong ban k* d ngc a
ngd vao,dov ytrongn achuk®ams c6 inédpng c tléndiode, d ngtin hi utrén
Diode c trinh bay trén H1.4c.

Vi(t) Vim

(C
*+1'-. M L */’-- ?\
t
-
: v,
H1.4b

Vo(t) Vim-VD VD(t)
H1.4d
t s t
> ’3“ -
‘ H1.4c¢
VDr—-Vim

Ngdrala indpm tchi utuynhién gnrtl n. gim gn,ng itadungb
I cthongth p  gi | ithanhph nDC, trénth ct tath ngd ngt | cnh trén H1.5a.
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Mu n g nsong cang nh# thi giatr i ndungcang! n (théngth ng la vai nghin mF).
Dng inéaprakhicot | c c trinh bay trén H1.5b.

C

*
n-—p—e ® /-

°T 2O

1.3. M chchnhl utoan séng

M ch chnh | u toan song c trinh bay trén H1.6. H1.6a trinh bay m ch ch nh | u toan
song dung 2 diode va H1.6b trinh bay m ch ch nh | u toan séng dung ¢ u diode. Trong
trongc 2m chthidongquat iR utheo 1 chi utrongc 2 bank". Tin hi uvao va tin
hi ura  ctrinh bay trén H1.6¢ &d.

€

*
2,7 @ M

G
*+l’--. M . */1-'
*.1,-.34%56357893
56 :3;78%% #%,,-. ))
1 H1.6b =
Vim-2Vp(cdu diode;
vir(t).via(t) Vim Vo(t) Vim-vg (2 diode)

t t
> >

VAVAVA

Ngbérala indmtchiutuynhién gnrtl n. gim gnng itadungb
| cthongth p gi Iithanh ph n DC, trénth ctath ngd ngt | c c trinh bay
trén H1.7a. Mu n g nséng cang nh# thi gidtr i ndungcang | n (thdngth ng la vai
ngdnmF). D ng i ndprakhicot | ¢  ctrinhbay trén H1.7b.

€

*+21-" M
G

*i,- @ Ml ® /. H1.7b
i -
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1.4.M ch nép
1.41. M ch napdung Zener
M ch népdung Zener  c trinh bay trén H1.8a

thitk mch népnay,tad atrén ctuy nVolt-amperec aph nt néap Zener D,
nh trén H1.8b, cungv icacyéuc u crachongdvaovang#rac am ch.D,ch hot

ng nap khicé dongphénc cng cn%m trong kho ng lzmin- N lzmax. lzmax €O cda
vao cbng su t cho phép ¢ a Dy, I;min thong th  ng c ch n b%ng 0.1l;max. V Yy thi t k
m ch nap dung zener chinhlach n D, vach nR;sao cho th#amancacyéuc u tra.

1.42. M ch néphitip

Cacmch néap ngindung Zener n6i chung cho n ap khéng cao c''ng nh cdng
su tra khéng | n. t c napcaoh n,congsu tngdral nh nng itadung
cacm ch népcohitip.S kh imch nédpcoh iti pnh H1.9.

o— \9)

H1.9

Nguyénlyhot ngcamch:Mtphn inéapra clyméuh iti pv b sosanh

sosanh v i i néapchu<n. K tqu sosanh ckhuch ilénva atiphnt iu
khi n.Ph nt iukhinthay ithams lamchodprathay itimcndnt igiatr
ap chu<n mong mu n.

Mtmch nédphitip ngin ctrinhbaytrén H1.10.
Q

vV, —¢ 4 Vo

RLoad

H1.10
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Quphnt iukhinhot n=ch khu ch i

Ri:phanc cchoQ;vaQ,hot ng

Rsva Zenert o i napthamkh o ( i néap chu<n)

Ry, Rzphnt hitiplyméu inépra sosédnhv i i népchu<n

Qzph nt khuch isail chgi a i ndph iti pva i népchu<n

Vim tnguyénnhannao 6 lamVot>nglén,s lamcho i nh iti pVst>ng, Q2 d&n m nh
hn Qi dény uh nvacu icunglaVogi m n nhtigidtr mongmu n.Ng cl i
vim tnguyén nhdnnao 6 lam Vo gi mxu ng,s lamcho i nh iti pVsgi m, Q,dén
y uh n,Qidénm nhh nvacu icungla Vo t>ng n nhtigidtr mong mu n.

Giatr pra n nh  ctinhtheocongth$c: V, = 1+% Vi = 1+% (VZ +VBEQ2)
3 3
2. Chu nb thinghi m

- c lily thuyt v m ch dung diode : Microelectronic Circuits, fifth Edition,
Sedra/Smith, pages 140-216.

- ctr cbaithinghi m
- Vi thaichu<nb thinghi mbaog m:
S nguyén ly cac m ch ¢ n thi nghi m

Vi t céc cong th$c (bi uth$cch cu icung)chocdc il ngcn ovak tqu
tinh toan ly thuy tchocac il ng 6(nu d Kkin)
Ph ngphdp o ccac il ng(trinhbaycacb cng ng n)

Photo c&c b ng bi utrong taili uh ng dé&n thi nghi m
3. D ngc thinghi m
- B thinghi mchinh ELECTRONIC LAB ANA-MAIN
- Module: Diode & Power supply
- Dao ngKky: GRS-6052A
- May o: Fluke 45
- B dayni
4. Th chi nthinghi m
41.M chchnhl u

- Th chinmch in trén H4.1a dung BLOCK-A trén Module - Diode & Power
Supply nh H4.1b. Trong 6: Cch nC, C3ho ckhéngg nt i n, Rieagbao g mR
n iti pVRy, gidtr Ry chnh ¢ b%ng cach ch nh VR;. Dung dao  ng ky, may o
Fluke 45  hoanthanh B ng 4.1a & b ph nm chch nh| u ban séng
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vi(t)

9VAC, 50Hz

Vo(t)

C RLoad

H4.1a

1

0O

DO S

- Th chinmch intrén H4.1c duing BLOCK-A trén Module - Diode & Power
Supply nh H4.1d. Trong 6: Cch nC, C3ho ckhéngg nt i n, Reagbao g mR
n iti pVRy, giatr Ry chnh ¢ b%ng cach ch nh VR;. Dung dao  ng ky, may o
Fluke 45  hoan thanh B ng 4.1aph nm chchnh| u toan séng

D,
Vil (t) e—h
GVAC. 50Hz Ty,

Vio(t) o—pf V(1)

| = |
GVAC, 50H:z
C= R
H4.1c I Load

Oscilloscope

°® 0 0®
@O0
[

| 9V OV oV ! D D, |—> VR.
I_Ef:_@_t N }_i 1 1
f . C.| G
D2 D3
? O
<—0 o gnd

H4.1d BLOCK A - Rectifier & Filter circuits
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Bang 4.1a - Két quéa do dac mach chinh luu
Truong hop Mach chinh luu ban song Mach chinh luu toan séng
Vlm Vomax Vomm VoDC VoAC VD VD[ r Vun Vomax Vomm VoDC VoAC VD VD[ r
Vo(t) Vo(t)
c=0 :: "
Ry pa™Max
O+ O+
VOLTS/DIV 5V, TIME/DIV 5ms, Mode DC VOLTS/DIV 5V, TIME/DIV 5ms, Mode DC
Vim Vomax Vomin VoDC VoAC VD VDr r Vim Vomax Vomm VoDC VoAC VD VD[ r
Vo(t) Vo(t)
C=C3=47HF ..............................................................
Ri0a¢=500Q
(0= O+
VOLTS/DIV 5V, TIME/DIV 5ms, Mode DC VOLTS/DIV 5V, TIME/DIV 5ms, Mode DC
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Bang 4.1b. Két qua do dac mach chinh luu
Truong hop Mach chinh luu ban s6ng Mach chinh luu toan séng
Vim Vomax Vomin VoDC VoAC VD VD{ r Vlm Vomax Vomin VoDC VoAC VD VD{ r
vo(t) Vo(t)
C=C,=22uF !
R102=500Q I
0 ! - 0
VOLTS/DIV 5V, TIME/DIV 5ms, Mode DC VOLTS/DIV 5V, TIME/DIV 5ms, Mode DC
Vim Vomax Vomin VoDC VoAC VD VDr r Vim Vomax Vomin VoDC VoAC VD VDr r
Vo(t) Vo(1)
C:C2:22HF PR O P A ..... R R U ; ..... R
Ry 0ai=200Q .
0 : H - 0
VOLTS/DIV 5V, TIME/DIV 5ms, Mode DC VOLTS/DIV 5V, TIME/DIV 5ms, Mode DC
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