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BAI 1
MACH NGUON

I. KHAO SAT CAC LOAI BIEN THE
1.1. Khai niém
Bién 4p 14 thiét bi dé bién doi dién 4 ap xoay chleu cau tao bao gom mot cudn so

cap ( dua di¢n ap vao ) va mot hay nhiéu cudn thir cap ( 1dy dién ap ra st dung) cung
quan trén mot 15i tir ¢ thé 13 14 thép hodc 161 ferit .
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Bién &p co 18l Bién ap co 15i Bien &p co 16i
bang thép |4 baing feril bang khdng khi
Hinh 1.1. Ky hiéu cac loai may bién thé

8 &

Hinh 1.2. Bién 4p nguon va bién 4p nguodn hinh xuyén

1.2. Phan loai
- Bién ap ngudn

- Bién &p xung va cao ap

Hinh 1.3. Bién ap xung va bién 4p cao ap
Bién ap xung la bién ap hoat dong & tan sb cao khoang vai chuc KHz nhu bién
ap trong cac b nguon xung, bién ap cao ap, 161 blen ap xung lam bang ferit, do hoat
dong ¢ tan sd cao nén bién ap xung cho cong xudt rat manh, so véi bién ap nguon
thong thuong c6 cung trong lugng thi bién 4p xung c6 thé cho cong suit manh gap
hang chuc lan.
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II. MACH NGUON SU DUNG IC ON AP

1. Mach chinh luu dung diode
- Mach chinh Iuu 1 ban ky
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Hinh 1.4. Mach chinh Iuu 1 ban ky va dang séng ngo ra
2. Chinh luu toan séng véi bién thé c6 diém giira
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Hinh 1.5. Mach chinh luu toan séng va dang séng ngo ra
. Chinh luwu toan séng dung cau diode

DySi
Vm
Vi QU,
DdSi paysi
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Hinh 1.6. Chinh luu ciu toan séng
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4. Mach nguén sir dung IC 6n ap
- Mach ngudn chua 6n ap:

220v_ Vi
Vo
-3l ! o
0V

Hinh 1.7. Mach dung tu loc chua qua IC on ap
bién ap ngd ra dugc xac dinh:
V,=VN2  (Vde) (1)

- Mach ngudn st dung IC 6n 4p ngudn duong:

L[ 7805 2 Vo

(g%
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Hinh 1.8. Mach nguén su dung IC on ap ho 78XX
+ Dién ap ngd ra: V, =5(Vdc)
+ IC 6n 4p ngudn duong ho 78XX c6 chirc nang on ap ra ngudn duwong co gia tri XX

(Vde).
Bang 1.1. Ho IC 6n 4p 78XX
Mi IC Gia tri 6n ap ngo ra
7805 +5Vdc
7808 +8Vdc
7809 +9Vdc
7812 +12Vdc
7815 +15Vdc
7824 +24Vdc
7836 +36Vdc
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- Mach nguon str dung IC 6n ap nguoén am:

w}l\ N 21 7905 |3 Vo
oV >/ C2 - 1 Lo
Ci /:';:\ —_C
0 O

Hinh 1.9. Mach nguén su dung IC on ap ho 79XX
+ Dién ap ngo ra: V, =-5(Vdc)

+ IC 6n 4p ngudn am ho 79XX co chiic nang 6n ap ra ngudn 4m co gia tri XX (Vdc).
Bang 1.1. Ho IC 6n ap 79XX

Mi IC Gia tri 6n 4p ngod ra
7905 -5Vdc
7908 -8Vdc
7909 -9Vdc
7912 -12Vdc
7915 -15Vdc
7924 -24Vdc
7936 -36Vdc

* S0 dd chan IC 6n ap ho 78XX va 79XX

O

T8XX
| | ‘ 2 ‘3
IN GND OUT

O

79XX

l’ |2 ‘3

GND IN OUT

Hinh 1.10. So d6 chan IC 6n ap ho 78XX, 79XX

II1. Mach ngui“)n xung

- Trong céc tng dung thuc t€ trén cac board mach di¢n, can sir dung nhiéu nguén DC
tr mgt ngudon DC ngd vao hodc can bién déi nguéon DC ngd vao thanh nguéon DC khac
c6 gia tri bién do lon hon gap nhi€u lan cho cac nhu cau tai ngd ra phia sau. Khi do,

ngudn DC dung IC 6n ap khong dap ung duoc.




DCBG TT MACH PIEN TU UNG DUNG CAO PANG KT-KT VINATEX TP.HCM

- Nguén xung dap tmg dugc yéu cau trén v6i hiéu suat ngudn ting cao vi ton that do
tiéu hao thap. Hién nay, ngudn loai nay duoc sir dung pho bién.
Linh kién dong
ngit switch

Cudn day

Bién thé xung

Cau diode

IC tao dao dong bam
xung dién ap PWM
Hinh 1.11. Board ngudn xung co ban
1. Nguodn xung dang Buck

SWITCH
+
IN PWH
CONTROL
e — R
SWITCH SWITCH
ON }J:l i

VW

< Vin] OFF
i _ B

Hinh 1.12. So d6 nguyén Iy don gian mach ngudn xung dang Buck
- Pay 14 loai ngudn xung c6 dién 4p ngd ra nho hon dién ap ngd vao Vout<Vin.
- Mach c6 ciu tao don gian chi gdm mot van dong ngat ngudn dién va bd loc dau ra,
dién ap dau ra duoc diéu bién theo do rong xung.
- Khi switch “on” thi dong dién qua cudn cam tiang lén, dong qua tai va tu dugc nap
dién, chiéu dong dién nhu hinh v&.
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- Khi switch “off” thi do trudc d6 cudn cam da tich Iy nang lugng tir truong va tu tich
Ity dién dp nén cudn cam va tu s€ phong xa dién qua tai. Cudn cam c6 xu hudng gitr
cho dong dién khong d6i va giam déan.

- Qua trinh dong cat lién tuc tao cho tai mot dién 4p trung binh theo nguyén Iy bam
xung dién ap PWM (pulse width modulation). Dong qua tai ¢ dang xung tam gidc dam
bao dong qua tai 13 lién tuc. Van cong sut thudng stir dung céc loai transistor toc do
cao hay mosfet, IGBT,....

- Ngudn xung dang Buck nay cho cong suit ngd ra rat 16n so v6i ngd vao vi sir dung
cudn cam c6 ton hao cong sut thap; do d6 ngudn nay dugc sir dung rong rii trong céc
mach giam ngudn DC. Vi dy giam tir 100Vdc xudng con 12Vdc.

L% 01
FDCH614P
All‘j 3

L1
Vin VIN  PGATE 'l 2
yoo

B s e, g S vUUT = 3.3 'H'

LM3485
M+ :
A +
k0| 2 - GND |
— = ok = |
G |= oo G =R 5

LS

Hinh 1.13. Nguén xung tao dién ap 3.3V
- Hinh 1.13 12 mét vi du ngudn xung, st dung IC LM3485 dé tao xung dong cat van.
Dau ra c6 phan héi dé 6n dinh dién ap.
2. Ngudn xung dang Boot
- Pay 14 dang ngudn xung cho dién ap dau ra 16n hon dién ap dau vao Vout>Vin.
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Hinh 1.14. So d6 nguyén 1y don gian mach ngudn xung dang Boot

- Mach g@)m 1 nguén dong cit, dung cudn cam va tu di¢n; dién ap dau ra phu thude
véo diéu bién do rong xung PWM va gia tri cudn cam L.

- Khi switch “on” thi dong qua cudn cam ting nhanh , qua van va xudng dat. Dong
dién khong qua diode, tu lic nay s€ phong dién qua tai, dong qua tai co chiéu nhu
hinh.

- Khi switch “off” thi & cudi cudn day xuét hién mot dién ap béng dién ap dau vao;
dién 4p nay cong véi dién ap dau vao qua diode cap cho tai va nap cho tu. Pién ap dau
ra s& 16n hon dién ap dau vao.

- bién ap dau ra con phu thudc gia tri ciia cudon cam dé tich [ty nang lugng nhiéu hay
it va thoi gian diéu bién do rong xung (ton/toff).

- Diode 1a diode xung cong suat.
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BAI 2
MACH KHUECH PAI

I. MACH KHUECH PAI DUNG TRASISTOR
1.1. Mach E chung (EC)

Cho mach khuéch dai mic kiéu E chung nhu hinh 2.1; hay phéan tich hoat dong ché
dd mét chiéu (ché dd phan cuc DC) va ché d6 hoat dong xoay chiéu (ché do khuéch
dai - AC).

TVCC =15V
L ][Ic
f_[f’“ RI=18I<D§T, g;ﬂc:lkﬂ
o
|x-;'| Z”} | ¢ >, KQ 5 Vesl8V

f

Vi=10(m "n.e'pp{\r—i\_J ) <

lel
SR2=3.6kQ 7 <pe-2400

- _—

i

Hinh 2.1. Mach khuéch dai méc kiéu E chung
1.1.1. Phan tich ché dd mét chiéu, khi ngé vao xoay chiéu chwa tac dong (Vi),
ta co:

A MM

10
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R 3.6kQ2
TR T3 Gk 18kQ
V=V, —Vy =25-0.7=18()

V. 1.8V
£TR, 2400
Vo=V —I.R. =15V =7.5mA.10°.1kQ.10° = 7.5V

VB

15=2.5(V)

="7.5mA

,taxem Ic~= Ig

Vi =Vee —I.(R. + R,) =15V =7.5mA.107> (1kQ.10° + 240Q)

=15-9.3=5.7V
- Tinh diém giéi han duong tai tinh:
Vee 15V

I, = = =0.01204(4) = 12.4(mA
RO+ R, 1kQL10° +240 ) (md)

VCEmax = VCC =15V

Ic
emax=12.04

. mA
7.5m ~.0
_______ r\l“\" N g = —~
A '~ dudng tai tinh
"
| T
I ~
| s
| S
! ‘“‘m“ Ve
] 5.7V
Veemax=15V

Hinh 2.2. Phuong trinh duong tai tinh

1.1.2. Phan tich ché d¢ xoay chiéu, khi chwa mic tai Rt
- Bién tré xoay chiéu cua tiép giap BE: roe
. 25mV _ 25mV
I, 15md
- Hé s6 khuéch dai khi chua mic tai Rt:
4= V, _icRe R _ 1kQ

=¢ - % _300(lan)
v 3330

=3.33Q

V it,

v

11
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T\fcc =15V
Ic
= =
RI=18kﬂP ;I}Rc—lkﬂ
C Ib | |
—] ™ O
j |\_\J[Q T ‘im 1.5kQ
vi=1mmvppﬁ@» = le <5
- %M::‘-ﬁkﬂ %:Re=24ﬂn
) il
Hinh 2.3. Mach E chung c6 gin tai R=1.5kQ
R.R. 15%1
-r=R.//R = - = 0.6kQ = 60002
R +R. 1.5+1

- Hé sb khuéch dai dién ap:
4 _ ey 1 600Q2
Yoi.r r 3.33Q

e

180
- Pién ap ra trén tai Rt la:
V,=A4,V,=180.10mV =18V

Vay mach khuéch dai mdc kiéu E chung co chirc nang khuéch dai dién ap.
1.2. Mach C chung (CC)

TVCC =15V
R1-4.7kQ< e
C Ib )
b 7 EQ Cr
ViEIVP) () L e i
N ZR2-56kQ YR 0 < REI0KQ

=
|

_ Hinh 2.4. Mach khuéch dai mic kiéu C chung
1.2.1. Phan tich & ché d¢ mot chiéu
R 5.6
_V, =—1VCc =———15=8.15V
R +R, 5.6+4.7

V.=V, -V, =8.15-0.7=7.45V

12
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V, 745

PR 1.10°
1. =1, =7.45mA
LV, =V —V,=15-7.45=7.55V

1.2.2. Phén tich ¢ ché d9 xoay chiéu

=7.45mA

25mV._ 25mV _ 13350
) I, 7.45mA
=R //R = R.R, = 110 =909Q
R +R, 1+10
- Hé sb khuéch dai dién ap:
Y L 200 .99

YTt 909+3.35

Cong thuc trén cho thy, khi mic R hitu han thi khong anh hudng t6i hé s6 Ay=1.
- H¢ so khuéch dai dong dién:
I
A ~<= =100
L
- Hé sb khuéch dai cong suét:

A =A4,.4=10=p

Vay mach khuéch dai mdc kiéu C chung c¢6 chirc nang khuéch dai dong hay khuéch
dai cong sudt.
1.3. Mach B chung (BC)

So v61 mach E chung va mach C chung thi mach B chung it dugc s dung hon vi
né cho hé sé khuéch dai dién ap va h¢ s6 khuéch dai cong suét cao nhung h¢ )
khuéch dai dong lai nho hon 1.

/\-Vee =6V WVee = lzv
Re=3.3kQ R2=3.3kQ
Q
| " |
¥ 2 .
Vi=10(mVpp) Cw ST N - - Cr
" B 2 " Vs

Q : ' t=33kQ

13
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Hinh 2.5. Mach khuéch dai méc kiéu B chung

~Vee=6V Vee =12V
Re=3.3kQ2 g g R2=3.3kQ
_,{E C
\\ '
%

f (\l) =Pl

Hinh 2.6. So d6 tuong dwong 1 chiéu
1.3.1. Phén tich & ché d§ mdt chiéu
sy =t e 6_0'73 =lémAd~1,
R, 3.3*%10
(chu y dién ap mot chidu trén cuc E Ve=-0.7V so véi Vs=0V)
- Pién ap mot chiéu giira cuc C va cuc B la:
Vg =Vee —I.R =12V —(1.6*107° *3.3%10°) =12 -5.28 = 6.72V

- Dong ngin mach:

VetV 1246
(e " R.+R,  (3.3+3.3)*10°
- Dién 4p hé mach:
Vesgmy =Vee =+12V

1.3.2. Phén tich & ché d9 xoay chiéu
= 25mV _ 25mV _15.620
I, l.6md
-rn=R.//R =33//33=3kQ
- Hé s6 khuéch dai dién ap:
4 = zc.rt' _i: 3kQ2 _19)
i.r, r 1562Q

c e e

I, =2.73mA

- Dién 4p ra trén tai:

V.= AV,=192.10mV.10" =1.92Vpp

II. MACH KHUECH PAI THUAT TOAN OPAMP
1.1. Mach khuéch dai dao
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Rht=10kQ
Yy
R=1kO) e
—"n\,."'\q'ﬁ
N
(v)

Vi=1Vpp |
[ -;'a'cc

Hinh 2.7. Mach khuéch dai dao
- Hé s khuéch dai
R, 10kQ
AR T T T
- Bién ap ngo ra
Vo=A4v,=-10.1Vpp =-10Vpp
- Tin hi¢u ngo ra ddo pha so vdi tin hiéu ngd vao.
1.2. Mach khuéch dai khong dao

Rht=10k<
AV
R=1KQ |y T
"M -
-+—e\D
V' +
Vi=1Vpp( : Ve
]

v |
1

Hinh 2.8. Mach khuéch dai khong dao
- Hé s khuéch dai
A, :1+ﬁ:1+10kQ =
R 1kQ
- Bién ap ngo ra
Vy=AV, =11.1=11pp

11
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BAI 3
MACH DAO PONG
MACH PIEU KHIEN TOC PQ PONG CO

I. TONG QUAN VE MACH DAO PONG

Céac mach tao xung co ban nhat 13 cac mach tao xung vudng dugc goi chung la
mach dao dong da hai. Mach dao dong da hai dua vao su nap dién va su x4 dién cua tu
dién két hop véi su chuyén mach cia transistor.

Co ba loai mach dao dong da hai la:
- Dao dong da hai ludng on (bistable — multivibrator) con goi la mach 1at (mach flip —
flop hay mach bap bénh).
- Dao dong da hai don 6n (monostable — multivibrator).
- Dao dong da hai phi on (astable — multivibrator).

Trong bai nay, ta chi khao sat mach dao dong da hai don on va mach dao dong da
hai phi 6n.
1.1. Mach dao dong da hai don on sir dung transistor

16
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|
|
|

Rel : Re2
|
|

lcld

bio hoaTl T2 ngung

Vi—OV -Vbb
Hinh 3.1. Trang thai on dinh, T1 bao hoa, T2 ngung din

- Trang thai T1 bao hoa, T2 ngung dan: trang thai xay ra khi vira cdp ngudén cho mach
Vcei=0.2V; Vce=Vee; tu C nao dién tr Vee qua Re2, qua T1 vé mass; Do Vcg1=0.2V
nén T2 ngung dan.

- Trang thai T1 ngung din, T2 bao hoa: xay ra khi kich xung dién 4p Am vao Va2, lic
nay dong Ici ddi chiéu chay tir Vce qua Rei, qua Rpz, qua Rp vé ngudn —Vis. Diéu nay
tao dong kich T2 din manh dat trang thai bao hoa: Vcr=0.2V, tu C x4 dién qua Rbl
qua TST T2. Transistor T1 ngung dan: Vcei=Vee. Tu C xa dién xong thi tiép tuc nap
dién qua Rc2, T1 bt dau dan bao hoa, mach tré vé trang thai dau.

?-FVCC

| Re2

kel
[c2
3
ngung Tl = bao hoa

Vie V -Vbb

Hinh 3.2. Trang thai tao xung, T1 ngung dan, T2 dan bao hoa

17
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- Dang song dién ap ngd ra

Vi1 ¢
[
|
Vbl .. .
P }t
I
/ :
I
=-Vcc !
Vela
=Vee| —---
l : £
| rd
Ve2? | |
02V _____ t

Hinh 3.3. Dang séng ngd vio va ra ciia mach don 6n
- Thoi gian tao xung vudng ctia mach don on chinh 14 thoi gian x4 dién cua tu C qua
Rpi. Sau thoi gian ndy mach tré vé trang thai ban du 1a trang thai on dinh.
- Bg rong xung ngo ra tx cua di¢n ap Vo=Vcl:

t.=0.69*R, *C (3.1
- Bién d6 xung ra:
R
V., =—2—Y 3.2
Cl ]aB2 +RBI cC ( )

1.2. Mach dao ddng da hai phi 6n
Mach dao dong da hai phi 6n s& tao ra xung vudng lién tuc ma khong can xung
kich tir bén ngoai.

18



DCBG TT MACH PIEN TU UNG DUNG CAOQ PANG KT-KT VINATEX TP.HCM

biao hoaTl T2 ngung

Hinh 3.4. Trang thai T1 din bdo hoa, T2 ngung dan
~FVee

|
|
Rel | Re2
|
: [c2
i
Tl T2 pa0 hoa

1

Hinh 3.5. Trang thai T1 ngung dan, T2 din bao hoa

19
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Vbl ¢
|
|
aZ
. Lt | [
Vel — |
’t
| | |
Vbl : ' '
T T }t
/ : / :
| |
| |
N | t2
V2 ! —=—
0.2V - = t
Hinh 3.6. Dang s6ng ngd vao va ngo ra
- Chu ky dao dong
T =t +t,=0.69R,.C,+R,,C,) (3.3)
Trong mach da hai phi 6n dbi ximg ta co:
Rgi1=Rp>=Rg
C=Ci=C,
- Chu ky dao dong s¢€ la:
T=2%0.69R,.C=1.4R,.C (3.4)

- Tan s6 xung vudng la:
1 ! (3.5)
T 0.69(R,.C,+R,,.C,)

f=

- Néu la mach phi 6n d6i xting:

- (3.6)

II. KHAO SAT IC555
1.1. So @6 chén va céu triic IC555

Vi mach dinh thi 555 va hg cua né dugc ing dung rong rai trong thuc té, dic biét
trong cac linh vuc diéu khién vi néu két hop v6i cac linh kién R C thi n6 co thé thuc
hién nhiéu chtrc nang nhu dinh thi, tao xung chuén, tao tin hiéu kich hay diéu khién
cac linh kién ban dan cong suat nhu Transistor, SCR, Triac,....

Hinh 3.7 mb ta so d6 chan ciia IC555; hinh 3.8 mo ta cau triic cia IC555.
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