Electronic circuit Lab FEEE-University of Technology

Lab2- DIODE AND POWER SUPPLY

Muc dich

[1] Nim viing nguyén 1y hoat déng ciia mach chinh lwu bdn song va toan séng

[2] Do dac cdc thong 56 dé so sanh mach chinh luu bdn song va toan song
[3] Nim vitng nguyén Iy hoat déng ciia cdc mach én dp co ban ding zener & hoi tiép
[4] Po dac cdc théng sé dé so sanh mach én dp ding zener & hoi tiép

[5] Nam viing cau tric cua mot bo nguon DC co ban

1. Kién thitc co bin

1.1. B$ ngudon DC

B6 ngudn DC 1a thanh phéan v6 ciing quan trong trong cdc thiét bi dién t (TV, radio, mdy
vi tinh,...). Trén thuc té ¢6 nhiéu loai ngudn DC tiy thudc vao yéu cau sir dung, trong bai
nay ta chi tap trung vao viéec khao sét cdu tric co ban cia bd ngudn DC tuyén tinh nhu
H1.1.

Input < - Out

‘ K. . ) . put

Vo) —ﬂ Bién ap M Chinh luu }—»{ Loc }—b{ On ap Vo
H1.1

CAu triic bén trong c6 thé thay ddi tiry theo ngudi thiét ké va cong nghé hién tai, trong bai

nay ta chi khao sat nhitng dang cu trdc co ban nhat. Piéu quan trong 12 chiing ta phai nim
duogc ¥ nghia cdc thong s vao/ra ciia mot bo ngudn DC. Vi du ta thiy mot bd ngudn ¢ ghi
nhu sau: Input: 230V~, 50-60Hz, Output: 5V, 0.5A=, Line Regulation <5mV, Load
Regulation < 2%, ta s¢€ hiéu nhu thé nao? D6 1a: ngod vao AC 50Hz hodc 60Hz c6 tri hiéu
dung 230V; ngd ra DC 5V dong tbi da 0.5A (tai cho phép t6i da 1a 10Q), d6 gon séng 16n
nhit 12 0.1%, hé s6 6n dp 16n nhét 12 2% . Chat lugng cua cdc bd ngudn DC duge so sdnh
trén do 6n dinh cta nd voi su thay ddi cua cdc tdc nhan bén ngoai (dién 4p vao AC, tai,
nhidu,...). Trong cdc bo ngudn théng thudng ta chi quan tim t6i hai thong sé 12 do gon
séng va hé sé 6n 4p. Néu xét tai ¢b dinh, bd ngudn DC dir tot thé ndo thi ciing khong thé
tao ra dién dp ngo ra khong thay ddi theo thoi gian, tirc do gon bang 0, khi ma dién dp ngod
vio thay déi. Do vdy néu hai bé ngudn DC c6 ciing gid tri tim dién 4p ngd vao, ciing dién
4p va dong tdi da ngd ra s& dugc so sdnh dua trén do gon séng tbi da. B ngudn nao c6 do
gon séng cang nho thi chét lugng cua nd cang tot. Vi du xét 2 bd ngudn c6 thong sé ngd ra
lan luot 13: 5V, Line Regulation <0.25V va 5V, Line Regulation <0.5V s& c6 dang séng
ngd ra trong trudng hop x4u nhat nhu H1.2. Nguoc lai néu xét ngd vao ¢ dinh, bd ngudn
DC dix tt thé nao thi ciing khong thé cho dién dp ra cd dinh, tirc hé sé 6n dp bang 0, voi tat
cé céc tai. Xét 2 bo ngudn véi théng sd ngd ra nhu sau: 5V, Load Regulation <10% va 5V,
Load Regulation <5%. Db thi thé hién su thay ddi cua ap ra theo gia tri cua tai cho trén
H1.3
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AV[)( AVDC _
H1.5 av=t
5] PN~
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) NN
| =4 75
Vi =4.5 Load regualtion<10% | VFL: 4 f7” Load regualtion<5%
(ddy tc) . Tai (ddy i) . Tai
_ 5 .
0 100% 100%

Ta c6 cong thiic tinh d gon séng va hé s6 6n dp nhu sau:

. 1% ; AV
- Heé s6 gon séng: r =—4C hoic gan diing cho ¢ gon séng nho: r =
DC 2Vpc

- Hésb bndp: VR% Ve =Yl 009
VL
1.2. Mach chinh luu ban séng

So @ mach chinh luu ban séng duoc trinh bay trén H1.4a, tin hidu ngd vao va ngd ra dugc
trinh bay trén H1.4b&ec. Diode chi duoc phan cuc thuin va dan trong ban ky duong cua
ngd vao, do vy trong ntta chu ky am sé€ c¢6 dién dp nguoc dat 1én diode, dang tin hi¢u trén
Diode duogc trinh bay trén H1.4c.

Vi(t) Vim

D
vi(h) @ > ® Vo(t) ?\
t
-
R
H1.4a ‘ \/ HA1.4b

Vo(t) Vim=VD VD(t)

‘ H1.4c
VDr—~Vim
Ng6 ra la dién 4p mot chidu tuy nhién do gon rat 16n. Dé giam do gon, nguoi ta diing bd
loc thong thap dé giit lai thanh phan DC, trén thyc té ta thuong dung tu loc nhu trén H1.5a.
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Mudn do gon séng cang nho thi gi tri dién dung cang 16n (thdng thuong 1a vai nghin pF).
Dang dién ap ra khi c6 tu loc dugc trinh bay trén H1.5b.

D
vi(t) o—P>—e o Vo() Vo(t) Vip-vp HI1.5b
0 im~ !
Hl.52 C —— R .
-

1.3. Mach chinh luu toan séng

Mach chinh luu toan séng dugc trinh bay trén H1.6. H1.6a trinh bay mach chinh luu toan
séng diing 2 diode va H1.6b trinh bay mach chinh luu toan séng ding cau diode. Trong
trong ca 2 mach thi dong qua tai R déu theo 1 chiéu trong ca 2 ban ky. Tin hiéu vao va tin
hiéu ra dugc trinh bay trén H1.6¢c &d.

D,
vil(t) o—>)
D,
Via(t) o—>
via(t) béng nhau
ngugc pha voi vii(t) R
H1.6a H1.6b =

Vim-2Vp(cdu diode)

vir(t).via(t) Vim Vo) Vim=VD (2 diode)

t t

- -

Ngo ra 1a dién 4p mot chiéu tuy nhién d6 gon rat 1on. Pé giam do gon, nguoi ta ding bo
loc thong thap dé giir lai thanh phan DC, trén thyc ta thuong dung tu loc dugc trinh bay
trén H1.7a. Mudn d6 gon séng cang nho thi gia tri dién dung cang 16n (théng thudng 1a vai

ngan WF). Dang dién ap ra khi c6 tu loc dugc trinh bay trén H1.7b.

D,
Vit () e——
D, H1.7b
Via(t) o—> l ® v (t) '
H1.7a (C R t
I g
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1.4. Mach 6n ap
1.4.1. Mach on ap dung Zener
Mach 6n dp diing Zener dugc trinh bay trén H1.8a

H1.8b

l zmax

Dé thiét ké mach 6n dp nay, ta dua trén dic tuyén Volt-ampere ciia phan tir 6n 4p Zener D,
nhu trén H1.8b, ciing véi cdc yéu cau dic ra cho ngd vao va ngé ra ciia mach. D, chi hoat
dong on ap khi c6 dong phan cuc nguoc nam trong khoang I, min dén Tmax. Izmax €6 duoc dua
vao cong suét cho phép cia D,, I,y thong thuong dugc chon bﬁng 0.1Lmax- Vay thiét ké
mach 6n ap dung zener chinh 1a chon D, va chon R; sao cho théa man céc yéu cau dit ra.

1.4.2. Mach 6n ap hoi tiép

Céac mach 6n ap don gian dung Zener néi chung cho d§ 6n dp khong cao ciing nhu céng
suat ra khong 1on. Bé dat dugc do 6n ap cao hon, cong suat ngd ra 16n hon nguoi ta dung
cdc mach On dp c6 hai tiep. So d6 khoi mach 6n dp c6 hai tiep nhu H1.9.

v; 00— Phan t¢ diéu khién 0V,
A y
Lay
H1.9 j ‘ miu
Bo khuéch dai !
ap
A ra

X R A 2
Ap chuan [ B6 so sdnh <

Nguyén 1y hoat déng ctia mach : Mot phan dién 4p ra duoc lay mau hdi tiép vé bo so sanh
dé so sdnh véi dién 4p chuan. Két qua so sdnh duoc khuéch dai 1én va dua t6i phéan tir didu
khién. Phan tir diéu khién thay ddi tham sé 1am cho 4p ra thay ddi tiém can dan t6i gid tri
4p chuan mong mudn.

Mot mach 6n 4p héi tiép don gian dugc trinh bay trén H1.10.
Q.

vV, —¢ 4 Vo

RLoad

H1.10
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Q:: phan tir diéu khién, hoat don ¢ ché d6 khuéch dai

R;: phan cuc cho Q; va Q, hoat ddng

R4 va Zener tao dién ap tham khéo (dién ap chuén)

R,, R; phan tir hoi tiép 1ay mau dién dp ra dé so sanh voi dién dp chuan

Q- phan tir khuéch dai sai 1éch giira dién 4p hoi tiép va dién dp chuan

Vi mot nguyén nhan nao d6 1am Vo ting 1én, s& 1am cho dién héi tiép V; ting, Q, dan manh
hon, Q; dan yéu hon va cudi cling 12 Vo giam = 6n dinh tai gid tri mong mudn. Nguogc lai
vi mot nguyén nhan nao d6 1am Vo giam xudng, s& lam cho dién hoi tiép V; giam, Q, dan
yéu hon, Q; din manh hon va cubi cling 12 Vo ting > 6n dinh tai gia tri mong mudn.

Gid tri 4p ra 6n dinh dugc tinh theo cong thiic : 'V, = (1 +§—§ij = [1 +II§_§J(VZ +VBEQ2)
2. Chuin bi thi nghi¢m

- Poc lai 1y thuyét vé mach ding diode : Microelectronic Circuits, fifth Edition,
Sedra/Smith, pages 140-216.

- DPoc trude bai thi nghiém
- Viét bai chuén bi thi nghiém bao gom:
= So dd nguyén 1y cdc mach can thi nghiém
. Viét céc cong thire (biéu thirc chit cudi ciing) cho céc dai lugng can do va két qua
tinh todn ly thuyét cho céc dai lugng do (néu du dir kién)

. Phuong phap do dac cdc dai lwong (trinh bay cdc budc ngin gon)
= Photo cic bang biéu trong tai liéu hudéng dan thi nghiém

3. Dung cu thi nghiém

- B0 thi nghiém chinh ELECTRONIC LAB ANA-MAIN

- Module: Diode & Power supply

- Dao dong ky: GRS-6052A

- May do: Fluke 45

- BO6day ndi

4. Thuc hién thi nghiém

4.1. Mach chinh luvu

- Thuc hién mach dién trén H4.1a dung BLOCK-A trén Module - Diode & Power
Supply nhu H4.1b. Trong d6: C chon C,, C; hoac khdng gén tu dién, Ry o.q bao gém R
ndi tiép VR, gid tri Ry g,q chinh duoc bﬁng cach chinh VR;. Dung dao dong ky, mdy do
Fluke 45 dé hoan thanh Bang 4.1a & b phan mach chinh luu bén séng
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vi(t)

9VAC, 50Hz

Vo(t)

C RLoad
H4.1a
Oscilloscope
H4.1b 3°°
Vo
| ov ov ov ! | D D, L VR,
1O~ 9~9_! }_g 11
c.| ¢,
D D, Ci R
3 o)
-9 O O gnd
" BLOCK A - Rectifier & Filter circuits

- Thuc hién mach dién trén H4.1c dung BLOCK-A trén Module - Diode & Power
Supply nhu H4.1d. Trong d6: C chon C,, C; hoac khdng gén tu dién, Ry o.q bao gém R
ndi tiép VR, gid tri Ryo.q chinh duoc bﬁng cach chinh VR;. Dung dao dong ky, mdy do
Fluke 45 d¢ hoan thanh Bang 4.1a phan mach chinh luu toan séng

D,
Vin(t) e—h
9VAC. S0Hz Ty,

Viot) e—p V(1)

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

Oscilloscope
38%
[
Vo
ovovev!| D D, I—» VR
:_Ef_"_@_t N }_i 1 L
C| Ci|
D2§ D3 C R
? 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
Q[+ 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{

Vlm Vomax Vomin VoDC VoAC VD VD{ r

vo(t) Vo(t)
C=C,=22F
Ri02¢=500Q
Q1 Q
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(t)
C:C2:22HF PP A O A ..... PP I I U AP Pttt AN A AP B
R1,02¢=200Q :

VOLTS/DIV 5V, TIME/DIV 5ms, Mode DC

VOLTS/DIV 5V, TIME/DIV 5ms, Mode DC
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4.2. Mach 6n ap

- Thuc hién mach trén H4.2a dung BLOCK-B trén Module - Diode & Power Supply
nhu H4.2b. Ri bao gom R, ndi tiép VRy, Ry bao gdm R; ndi tiép VR3, D, 1a Z,. Hay
thuc hién do dac céc s6 liéu dé hoan thanh Bang 4.2a, phan mach 6n dp dung zener.

Ngudn DC
R]' =100Q
Vi Ve V+&——* H4.2b
Nguén DC
chinh dwrgc 5Dl i/' -’ EZL(())Z; GND o 1

H4.2a W

Fluke 45

gnd
P

BLOCK E - Zener regulator

- Thuc hién mach trén hinh H4.2¢ dung BLOCK-A&B trén Module - Diode & Power
Supply nhu H4.2d. Hay thyc hién do dac cdc s6 liéu dé hoan thanh Bang 4.2a, phan
mach 6n dp ding zener.

D,
Vll(t) —b
IVAC, 50Hz Dy | wvit) R; =100Q
Viz(t) —P— Vo(t)
9VAC, 50Hz
C= RLoad
H4.2¢ I 2200

3 o %
v 2/ sv_‘ D D, |-> VR.
I I_i C.| C,
D2§ D3 C: R
o ; o—[
—2 ©

H4.2d gne || 7
' BLOCK A - Rectifier & Filter circulits BLOCK B - Zener regulator

(o]

)

- Thuc hién mach trén H4.2e dung BLOCK-C trén Module - Diode & Power Supply
nhu H4.2f. Chinh VR4 dé VR; (R ndi tiép Ry) bang 2kQ, chinh VRg dé Ry e (Rs ndi
tiép VRe) bang 220, chinh ngudén DC dé Vi=10V. Chinh VRs dé ngo ra V,=5.1V. Hay
thuc hién do dac cdc s6 liéu dé hoan thanh hang 1 trong Bang 4.2a, phan mach 6n 4p
hoi tiép.
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V;j Vo
Nguén DC
chinh duoc Rioad
220Q
H4.2e
Ngudn DC
V+ @
GND ‘
H4.2f

BLOCK C - Feedback Regulator

- Thuc hién mach trén H4.2g dung BLOCK-A&C trén Module - Diode & Power
Supply nhu H4.2h. Hay thyc hién do dac cdc s6 liéu dé hoan thanh hang 2 trong Bang
4.2a, phan mach 6n 4p hoi tiép.

v oV oV |

vii(t) >
GVAC, fOHz D4
Vin(t) >
GVAC, 50Hz

Dy

BN

1

D>

1o opH

}_g C, Cs
’ i —g —g R
O © @\
gnd

BLOCK A - Rectifier & Filter circuits

H4.2h

Vo(t)

RI_oad
220Q

BLOCK C - Feedback Regulator
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Bang 4.2a - Khao sat ngo ra theo sy thay ddi ctia ngo vao

Mach 0n ap dung zener

Mach on ap hoi tiep
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vi| O 3 5 7 9 1M{13 115 (17|vi| O 3 5 7 9 11 |13 |15 |17
Vo Vo
6 r
5 ¢ 51
4] ol
=3l z 3|
S =7
2 F 2 b
1| 1F
1 3 5 7 9 11 13 15 17 1 3 5 7 9 11 13 15 17
Vilvl VilVv]
Vl(t); C=C3=47HF Vl(t); C=C2+C3=22uF+47uF
0|+ 0+
VOLTS/DIV: 5V, TIME/DIV: 5ms, Mode:DC VOLTS/DIV: 5V, TIME/DIV: 5ms, Mode:DC
Vimax= ......... [V] Vimin= ......... [V] Vimax= --------- [V] Vimin= --------- [V]
V,(t); C=C3=47uF V,(t); C=C,+C3=22uF+47uF
0+ 0|+

VOLTS/DIV: 5V, TIME/DIV: 5ms, Mode:DC VOLTS/DIV: 5V, TIME/DIV: 5ms, Mode:DC

Vonc=....[V] AV,=...[V] r=....... Vopc=....[V] AV=...[V] r=.......
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- Thyc hién mach nhu trén H4.2b, ngudn V+ chinh 12V, do dac sb liéu dé hoan thanh
Bing 4.2b, phan mach 6n 4dp ding Zener.

- Thuc hién mach nhu trén H4.2f, nguén V+ chinh 12V, do dac sd liéu dé hoan thanh
Bang 4.2b, phan mach 6n 4p hoi tiép.

Bang 4.2b - Khao sat ngd ra theo sy thay doi cua tai
Mach 0n ap dung zener Mach on ap hoi tiép
Rioag[1000] 900 | 800 | 700 | 600 | 500 | 400 | 300 [200 [Rrowa|1000{900 (800 | 700 | 600 | 500 [400 [300 [200
Vo Vo
6
5F 5
af 4
>3 >3
S >
2 f 2
1 1
1000 900 800 700 600 500 400 300 200 1000 900 800 700 600 500 400 300 200
(None Load) Ruioaal €] (Full Load) (None Load) Reioad[Q] (Full Load)
Vni=.onnon [V] Vi=....... [V]I VR%~=...... [%]| VNL=....... [VI Ve=....... [VI VR%-=...... [0

5. Bao cao két qua thi nghiém

5.1. Mach chinh hru : dya trén két qua thi nghiém.

- Phaén tich anh hudng cta gia tri tu dién C.

- Phaén tich anh hudng cua Ry gaq-

- Phan tich so sanh 2 dang mach chinh luu

5.2. Mach 6n ap: dua trén két qua thi nghiém

- Phan tich so sdnh chat lugng ctia 2 dang mach 6n dp do sy thay d6i cua dién dp vao.

- Phan tich so sdnh chat luong cia 2 dang mach on &p do su thay doi cua tai.
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