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LOI NOI DAU
Khoa hoc viv cong nghé ngay cang phat uién, ching ta can cung cip kién
thie khoa hoc cong ngh¢ cho cong nhén tre, nhimg nguot mong muon duoe hoc
tap vi nghién ctin dé phue vu su nghiép cong nghi¢p hoa - hien dai hoa dat nude.
bé dip tng nhu ciu trén, Du an Tang cuong Kha nang Dao tao Cong
nhan ky thuat tai truong Cao dang Cong nghiép Ha Noi da duge thanh 1ap va
bat ddu hoat dong tir ngly | thing 4 nim 2000 theo thoa thuan hop tac ky thuat
gitta hai chinh phit Vi¢t Num va Nhat Ban. Day 1a du dn hop tic kK thudt vé day
nghé (rén 3 linh vuce: gia cong kim loai tam, dicu khién dién va eia cong co khi.
Viée bién soan gido trinh phuc vu cho dao 1o, chuyén giao cong nghé la mot
hoat dong quan trong cua du an.
Véi noi dung ¢d dong., dé hicu duge tinh bay ¢om ¢6 4 phan:
Phian 1: K¥ thudt han
Phin 2: Linh ki¢n dién tu
Phan 3: Do ludng dién w
Phan 4: Lap rip va khao sdt mach dien i
Cuén séch "Thue tap dién td co ban” duge viél nham muce dich cung ¢ap
cho hoc sinh, sinh vién nhitng kién thiie co ban nhdt vé k§ nang thue hanh.
Trong qud trinh bien soan, mic di d3 rdt ¢§ gang nhung chac chin khong
tranh khéi nhimg sai sét, chiing 161 rit mong nhan duge nhitng ¢ kién dong gop
cua ban doc.,
Ha Noi, thang 3 nam 2005,
TAP T1E GIAO VIEN
BAN DIEU KHIEN DIEN
TRUGNG CAO DANG CONG NGIHIEP HA NOI
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PHAN 1: KY THUAT I1AN

* Muc dich:

* Bi¢t céch st dung md han, lya chon mé han phi hop voi muc dich st
dung.

e Re¢n luyén tinh kién tri, khéo 180,
* Yéu cau :
e Thuc hién ding cdc¢ qui tic han
e dam bao chat lugng maéi han theo qui dinh .
1.1 Phuong phap han dung mo han dién
1.1.1 Phan loai vat liéu han, mo han:
Viéc su dung mo han phit hop véi déi tuong duoe hin rat quan trong.

M0 han dugc phan Joai theo h¢ s6 cong suat nhu & bing sau:

HE SO | | VAT LIEU DUGC HAN
CONG SUAT (W) | | ]
15 Nhitng chi tiét rat nho
30 Bang mach in ¢6 kiéu ddng nho .
40 Nhung chi ti€t nho, bang mach in
60 Nhitng chi tiét va diém han ¢& vira
80) | Nhitng chi tiét va diém han ¢& 1én
100 : nt
150 : nt
200 5 nt
300 nt
500 nt

e (Cdc loal miii mo han
Co nam loai mii sat han: Loal C va BC 1a loai hay dung dé han cdc linh kién
dién tur.
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Loa A Loa B toa C Loat O Loai BC

CAU LOAL AU MO HAN

e Ciic loai thi€e han vi ung dung
Thiéc han 1a hop kim cta thiéc va chi. N6 ¢6 dic diém 1a dé tan chdy & nhiét do
thap (xap x1 185°C).

Pac diém nay thay doi theo ty 1& pha tron clia thi€c va chi, day thi¢c han nén
chon phu hop vdi tng dung cua no.

L.OAI TYLEPHA .
_ _TRON (%) DAC DIEM UNG DUNG
_Thide | Chi o N
63 | 63 37 Tan chay ¢ nhi¢t do Dung cho mdy han tu

Sn ~ thép (182°C),d¢o. dong.
60 . 60 . 40 Do bén kéo 1on . Dung cho cdc thiét bi
Sn dién tr thong thudng.
50 1 50 | 50 Dac diém co hoc tot Dung cho noi day dién
Sn D¢ 1ap day thuong.
40Sn | 40 60 Trang (hai nifa néng Dung cho viéc han Ong
' chay 16n. nuae.

| ~ Stc kéo kém

N hiix
- Nhua théng Nhua théng

Thigc day v
Thruge day

e Anh hudng cua dong nhua thong: dong nhya thong tan chay & 70" 80" ¢6
cac dac dieém sau:

» Lam sach: loai bd oxit trén bé mat kim loai dé han dé hon.
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» Chéng oxi hod: lam néng bé mat kim loai va su tan chay cda hop
kim han giong nhu la bi oxi hod trong khéng khi. Dong chay s& cdch ly
be mat kim loai véi khong khi va chong oxi hoa.

# Thu nho ting sudt bé mat hop kim han: dong nhua thong s& thu nho
ing sudt bé mat hgp kim han va kél qua 1a hop kim han lan déu ra xung
quanh.

1.1.2 Huong dan diéu khién nhiét do:

Flau i han

Wit chirh

il chinh

¢ Cdch cam mo han va day thiéc hin

/ \ » Slr dung mot doan day thiéc
khoang 10cm, dat ngén tay cich

dau day thiéc khoang 2cm.

» (Cdch cam mo han nhu hinh bén.
(Khong duge cam vao phan phdt niong)
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 Dinh hgp kim han vao didu mii hin

K Emitter surtace of sotdering iron tij

e Dicu chinh nhi¢t do diau mai han

/ 10 sec, later PUFD'A

Q Yellow

Silver

plahng

Soldering i1on stand

o

» Loai bo nhiing chit ban bing
mol miéng mutl udt nhu hinh bén.

7 Pua mot luong nho lhle(.
han vao dau mo han.

» Loai bo nhiing hop kim han thua
nhur & (1) vA phit mot 1dp mong hop
kim han 1én dau mii han.

» Quan sit sy thay doi mau
trén dau mii han 10 gidy sau khi
pht hgp kim han.

e Nhil tia............ Nhiét do cao
e Nhi vang......... Nhiét do vira
¢ Nhil bac.......... Nhiét do thap

» N&i long dat 6c dé diéu
chinh do dai cia ddu miii han.

e N¢&u nhiét do cao, kéo dau
mili han ra ngoai bing
kim det.

o Né&u nhi¢t do thap diy miii
hin vao phia trong.

e Lam néng bang mach in (PCB) trudc

L

» Dat bang mach in gan vdi

dau mii han.

» Nung nong dén khi dat dugc
nhi¢t do lam néng chay hop kim.
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¢ Lam néng chay hop kim han

ﬁ \ » Dua hop kim han vio diu

mii han. Nang mii han {én mot
chdt khi hogp kim bat ddu tan chay.

» DPua hop kim vio khoang
trong gitta miii han va bang mach
in.

» Pua thém hop kim han vao,
frong khi d6 quan sat sy lan chay
cua thiéc han.

* Bo day thiéc han ra

\ » Khi luong hop kim han
( LTI T T C}\]Ely ra d"ﬁ (IU thl nh‘dC ddy th e
han ra that nhanh.

- p,

¢ BOomodhinra

( Y

» Sau khi bd thiéc hin ra
khoang 1-2 gidy thi nhac mé han
ra.

» Nhdc nhanh md han theo
hudng tay cam.

. /

1.1.3 Phuong phdp han day :
* Nung néng day va tadm kim loai ma dong
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» Sau khi nung noéng day va

' . tam kim loai ma déng, nhanh
. Solder . pyx chéng gan thang hop kim han vao.
| » Phian day dé han ngan hon
— (bing khodng 80%) phian dé han
Soldering trén tam kim loal ma déng nhu

L / hinh ben.

e Dat day len tim kim loai ma dong

/ \ » Cam chat day

» Cam day dp chéo vao tim
kim loai mot goéc nho (khoang
30°- 45"

/ Flux \

> An nhc dé cho day lin

1 : xuong hop kim han da bi nung
L )

o Dua day déng di néng dn vao hop
kim han ndng chay ¢ san tir trude.

ﬁ \ » Pt milt mo han tiép xuc
véi ca day kim loai vi bdng
mach.
i » Khi hgp kim han tan chay.
G5 quay ddu miii han va an nhe day
xXuong.
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¢ Rut nhanh mo han lén

/ \ #» Khi hop kim hin da tan
ya chay bao trim [én toan bo day,
rat mii han Ién that nhanh.

» Gilt yén day trén dm kim

toai cho dén khi hop kim hin
kho.

* Kiém tra sau khi d han xong

» Kiem tra lugng hop kim
han, miu sic va hinh dang.

T, (A‘ o by . =
Too much allowance ~ Phdn ddy IhU’d qu

Q‘m ¥ nhiéu.

» Phan cich dien bi chay

= o none
» Phan day dudi mai han

Projected wires , ) .
:-; m long leo va bi nho ra.
» Hop kim han khong bao
m j trum hét day. (Lugng hop

kim han khang du)

1.1.4 Phuong phdp han day véi mach:
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e Kéo thang day thiée va cat

» Diing kim det kéo thing
day nhu hinh bén. Khong
nén kéo cang qua.

» Cat day.

e Dit day lén diém han

» Git chat day nhu hinh

/ bén.
» Dat phéan cudi day thiéc

vao gilla 16 va khong duge
dé day nho ra ngoai.

i
i
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* Han day thiéc Ien bang » Dau titn lam noéng day

vd diém hin ma doéng trén
bang.
bat mii han d¢ lam chay
hop kim han phtt trén diém
han. trong khi dé quan sat dé
A % them hgp kim hi-.m né’u\ can.
Tin-plated wire Compor i on pCE - Khi h(_)‘p_b kim h:cl]"l tan
chay bao phu day thiée va
diém han trén PCB, nhic
thiéc han ra.
#» Sau khi thay hop kim
han tan chay déu thi nhac
nhanh mo han ra.
» Khong di chuyén day
thiéc duge hian dén khi nao
hop kim han kho lai.

Soldenng
7 load

¥

Uoén day

0 » Dung kim det uon day
thi€e thanh mot géc 90" &
ngay tai di¢cm han gidn nhat
nhu hinh bén.

Soldered - N . . ,
copper film (udn thanh géc vudng & ngay

lam )

e Han day va cat bo phdn khong can thiél

Han day nhu
huéng dan
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e Kiém tra sau khi dd@ han xong

oSy

Side view

(¢

Q==

Sharp edge

W

\ Bridge {short circuit]

\

/

» Xem lai luong hop kim hin, do¢
bong va hinh dang mai han.
» Moi han dep:
a. Hgp kim han tan chay déu
b. C6 dd bong va min
¢. Luong hop kim han tan chay
vira di va bing phang.
d. Hinh dang day trong moi han
¢4 thé nhin thay dugc.
# Hop kim han tan chay ra qua
nhiéu.
» Hop kim han tan chay ra khong
du.
» Hop kim han sau khi kho ¢o go.
# Hop kim han tan chay khong du
bao phu h¢t bé mat
» Hop kim han thita dinh vio
nhau.

1.1.5 Phuitong phdp han cdc linh kién dién tir :

e Kéo thang chan linh kién.
Dung kim det kep nhe vao day
va kéo thang.

10

— L .

] [ —
T T A T T T TR T T T
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Uon chan linh kién

~

4 Mounting hale

- /

Cam linh ki¢n

4 I

—» rder of indication

\ /////4 /

Han chan linh kién

- D

I

» Uon 2 bén chan cha linh
ki¢n bang vai chiéu dai cua 16
cam.

»  Dung kim det git chan cia
linh kién, ding tay dé udn
vuong goc.

» Udn can biang 2 chan linh
ki¢n dé hinh ddng 1a dep nhat.
» Uon de i s6 linh ki¢n ¢
phia trén.

» Cam chan linh kién vio 16
va an cho linh kién niam trén
bang.
» Dung tay b¢ chan om vio
bang.

» Cam cic linh kién theo tha
tu thr trai qua phai nhu hinh bén.
» Cat bo phan chan thira.

» Han chin linh kién nhu da
hudng dan.
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e Kiém tra sau khi da han xong .
/ \ » Kiém tra luong hop kim han, do sang
Y bong. hinh dang
[d] » NI[A)I h{ln de
a. Hop kim han tan chay déu
b. Co do sang bong
¢. Luong hap kim han tan chay via
di viu bang phing
d. C6 thé nhin thay hinh dang chan
linh kién & trong moi hin
» Mot han xau:
a. Chiéu dai hai chan khong déu nhau
b. Chén linh ki¢n bi nghi¢ng
c¢. Linh kién bi nghiéng
d.Chén linh kién bi cong.

[ -]
['l_ll.lllIIIIIIIIIIIIIIIII-

273 Y

EAE | STSSESIRIESTFEFEFEFEIFE |

W gy

R W
lllL“'II{IIIIII”IIJIIIIIIII{IIJu"’

[No~ Zecod)

A4 | FEEFISEEIISETFESETIEEE, |NEE,

- /

e Nhiing nhic nhd khi cim linh kién.

(1)Khi ¢cdm cde linh kién nhu 1a: dién trd, diot vao bang mach in, nén udn
chan con lai cach khoang 1on hon 2mm

(2) Théan va chan cla linh kién nén thang hang.

(3)Cam linh ki¢n vao bang P.C vt khoang cdch mach in 0,3mm hoac it hon.

— e 2MM O e
longer

| R DA A |

Chénh léch db dai giira A va B nén nhé hen 1 mm

e Kiém tralai tu va tranzito di cam

(1)Khi cam tu goém, tranzito vi dién trd I6n hon 1 W thi ¢iim cao hon bang
PCB khoang 3-7 mm.

(2)Tu dién phan va dien rd duge cam cang gin bang cang tot. Tuy nhién né
cing rdt nguy hiém cho cic linh kién vi vay nén ¢im hd ra mot doan

khoang 3 mm hodc it hon.

12
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(3)Khong cam ngugc chan cua tranzito.

(4)Str dung gen cich dién cho chan cta linh kién nhu hinh sau:

S s | S~
)

1.1.6 Phuong phap thao linh kién dién tu:

Thong thuong ta s dung dung cu hit thi€c hoac day dong bén

e Cach su dung dung cu hut thiéc:
Bua mo han dén vi tri méi han can thdo, khi quan sat thiy mai han chay déu thi
dat mo dung cu hit thi€c 1én bé mat m6i han roi bim nit trén than dung cu nay.

e Cich strdung day dong bén :
BPua mo han dén vi tri méi han can théo, khi quan st thdy moi han chay déu thi
dat day dong bén vao vi tri moi han, quan sdt thay thiéc han chay déu roi bam
vao day dong bén thi nhac ra.

1.1.7 Phuong phap vé sinh va bao quan moi han:

V¢ sinh moi han bang Butin véi muc dich lam sach nhua thong bam vao mach
dién, ¢6 the bao vé moi han bang chét li¢u Silicon dé tranh cdc 4nh hudng cta do
am va nhiét do.

1.2 Phuong phap han dung mo han xung

1.2.1 Cau tao mo han xung:

Nguyén 1y lam viéc ctua mo
han xung [a lam doan mach
cuon day thi cap nén sinh

nhi¢t tai noi co tiét dién nho

khi dong dién 16n di qua (mdi

mo han)




DU AN JICA - HIC THUC TAP PIEN TU CO BAN

1.2.2 Thao tac han :
(I)V¢ sinh sach bang mach can han va linh kién han, trang nhua thong mot

lan 1én mach va chan linh kién han.
(2) Cam linh kién vao mach.
(3) Khi han, bam cong tac tr 2- 5 giay dé nung néng mach, dua day thi¢ce vao

moi han, quan sat thiéc han lan déu la duoc.

a. Cdc chi y: e N\

- n]é han > s .,.‘ e
— )

(1)Phai thuong xuyén vé sinh noi ti€p xtc gita mii han va “thanh
dong” dan dién

Thanh dong - |

(2)Mii mo han khong duge lam dai qua (khoang 2,5- 3cm), néu
khong mo han s€ kém nhiét.

(3) Lua chon cong suat mo han phu hop vai tiét dién moi han

(4)Han lau qua ¢6 thé dan dén bong mach dién va hong cdc linh
kién duoc han.

b.Bai idp mau:
Hay su dung day dong dé han tao hinh theo mau sau:

N\

NS

14
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PHAN 2: L.INH KIEN DIEN TU

*Muc Dich :

e Niam vimg cich doc gia tri cta linh kién

¢ Biét cdch kiem tra chit tuong cla cac linh kién.
*Yeu Cau :

¢ Do dac thanh thao ¢dc linh Kién dién tir .

e Bi¢t cich tra ciu thay the tuong duong .
2.1 bién trg

o (Cach doc md mau trén than dién tro

(1) Thong thuong gid tri va sai s6 cta dién trd dugc biéu thi bang 4 vong mau

(2) Vong th nhat vi vong thit hai tinh (r bén (rdi tng véi cde s6 ¢ nghia cia

dién tro, vong thit 3 1a lu§ thia cua 10 va vong thit o 1a dung sai.

Lo thae con 1
Sach cluy Im o IIL|III| \ i h

=@)m J—
SN T

vl s s
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MAL  VONGMAU | VONGMAU | VONG MAL THU . VONG MAU
THUTNHAT THU HAI BA THU U
Pen S0 0 T
Niu I | l 10} + 1%
bo 2 2 107 . +2%:
Da cam 3 3 ! [0
Ving 4 4 ; [0
Xanh 14 cay 5 5 10 +0.5%
Xanh da troi 6 6 : 10°
Tim 7 7 | 107
Xim g 8 10°
Trang 9 9 10° +3%
Viang tuoi - - 10" +10%
Bac - - 10 +20%%,
Khong mau | - -
|
|
Vi du: —iIL_—
.
HEA S
i
e
i vii dién trd ¢6 5 vach mau thi:
- Vong mau tht nhat 1a s6 ¢4 nghia thi nhat
- Vong mau tha hai 1a s0 ¢6 nghia tha hai
- Vong mau thit ba 4 $0 ¢6 nghia thit ba
- Vong mau thi tu 14 $6 1uy thira cta 10
- Vong mau thtt nam la dung sai
Vidu:
Bo - Ving  Tim - Nau - Nau G444 22470 +19

16



DU AN JICA - HIC THUC TAP PIEN TU CO BAN

e Cach phan biét cdc loai dien trg
(D)Bién tro cang ¢6 kich thude 16n thi kha nang tan nhi¢t cang nhiéu:
Theo Dinh luat Ohm U=IR
Theo Dinh luat Jun-Lenx P=UJ=R.I
Né€u I cang I6n thi nhiét luong tiéu thy tai R cang cao — R cang nong-
phai thiet k¢ kich thude dién trér 16n dé tan bét nhiét.

19

Vay s6 Q cho biét kha nang can trg done dién.
= o) -
$0 W cho biét kha nang chiu nhiét.

(2) Chat li¢u lam di¢n tr& try quyét dinh cOng sudt cua nod

Chat licu : Cong suat Khoang tan so lam viéc
Than ép <3W tan so thap
Man than ép > 3W tan so cao
Day dién trG >S5W tan so thap

(3)Nhiéu khi dién trd duoc lién két thanh mot tO hop véi cau tric nhu sau

216 1313715717

2.2 Tu dién
e Dic diem cua ty
(1) Tu hoa ¢6 gid tri dién dung cao va ¢ phan cuc.
(2) Ty dien véi gid tri dien dung biéu dién bang ky tu.
(3)Noi chung, dién dung 16n thi kich thudce 16n.
(4)Tu dién c6 dién 4p cao thi thuong c6 kich thudc 16n.

17
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\ Tu hoa Ty giay Tu gém )

e Cich doc gid tri tu di¢n bang ky .

201K

/ T \ M =20%,
head figures numeer of zeros tolerance —»< K £10%

J k5%

Theo ky hiéu trén thi C = 200pF {10%;}

2.3 biot
2.3.1 Phan loai va cdu tao diot:

(1) Diot tiep diém: goém mot phicn kim loai két ndi mot phicn Ge hoac Si
dudi dp suit cao.

(2) Di6t tiép mat: Didt ti€p mat c6 dién tich i€p xtic ldn hon so vai diot uep
diém. Didt 1i€p mat thudng duge st dung dé chinh juu dong dic¢n [6n hon
10° [A/m?| hoac 16n gip 1000 fan dien dung ctia Selen va déng oxit chinh
luu.

31.0min 80max 260 min

JE

! 5 _
" = : 3.2« max L 9
l Color band[Red)

18
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THUC TAP PIEN TU CO BAN

2.3.2 Ddc diém ky thudt cia diot (IN60):
(1) Cong suat cuc dai tuyét doi (T, = 25°C)

Thong so Ky hi¢u
Phan cuc nguoc dinh Vi
Phan cuc nguoc Vi
Dong thuan cuc dai I

Dong thuan dinh .

Dong thuan [,

Nhi¢t do moi noi T,
Nhiét do bao quan T,

(2) Dac tinh dién (T, = 25"C)

Thong so Ky hi¢u Diéu kién kiém tra
Dong thuan [, V=1V

Dong nguoc I V=1V

bién dung C Vi.=1V, f=1Mhz

V, =2V, . f=40Mhz

<
E
e
STATIC CHARACTERISTICS =
o 30
g /
g /
T20 ),
o
=
o
Y10 /
Reverse biasing Vg (V) //
-50 -40 -30  -20 -10__ 0
| — 0o 10 20
| 200 Forward biasing V(V)
e T3
-600 o
Q
>
@
[=4

19

Min

IN60 bon vi do
35 Vv
25 Vv
500 mA
150 mA
50 mA
70 'C
-55~+70 'C
Loai  Max Donvi

Forward current 1g (mA)

0 - mA
2 75

0.6 - pF
65 -

FORWARD CHARACTERISTICS

50.4__*:;, b IR S
i
20 ‘ . 4 ; 1 H
R =S Es
=== bt e
- - a T
| N _,_;f N _,:_[—':
— T U -s0 1]
Ta = 10°C ofe i "o-i_
o 0
 aori =g —F 101
Pt st
70 ] IS .
SR 3310
Wi==:: 2 £
o s
o 1T
002 01 102 5

Forward biasing Vv g (V)
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2.3.3 Pyic tinh cua diot

% % éﬁofump
c'f:u ).

Y
v Y. ] ,,,,,,
r‘,ll oc. c:r'wpere-rm?'er Terthoe rark
‘ e - ,',':'-_EIJT':..‘: . ““-4‘-‘::_\_:‘\_ {

; B c: ] \

Fower supply

\

e Chuan bi (1) Khéng ddu nham thiét bi do
(2) Bat nguon DC = 0V

__._-_,-_—.;_-—-—__ RN

Quan sat dic tinh phéan cuce thuan

4 N

{1 )N61 nhu hinh bén
+ + (2)Tang cham dién 4p dé den sang
(3) Doc dién ap trén ca ampe ké va

Lamp von ké

N | Y,

e Quan sat dac tinh phan cuce nguoc

/ \ (1) N&1 nhu hinh bén
' (2) Tang di¢n dap dén dién ap nhu
* N budc 2-3 va xdc dinh den khong siang
4 (Khong tang di¢n dp qua gia tri lam
Lamp den sang khi phan cuc thuan)

20
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THUC TAP PIEN TU CU BAN

2.3.2 Dac diem ky thudat cia diot (IN60):
(1} Cong sudt cue dai tuyét doi (T, = 25"C)

Thong so Ky hi¢u

Phan cue nguoe dinh Vi
Phan cuc nguge Vi
Dong thuan cuce dai I,
Dong thuan dinh L.
Dong thuan [,
Nhiét do maéi néi T,
Nhi¢t do bio quan T,

(2) Bac tinh dién (T, = 25°C)

Thong s6 Ky hi¢u Biéu kicn kiem tra
Dong thuan I V=1V

Dong nguoc 1, V=1V

Di¢n dung C V=1V, {=1Mhz

V, =2V, . f=40Mhz

=
E
oy
STATIC CHARACTERISTICS -
v 30
5 /
° /
T20 )
<]
=
=]
10 /
Reverse biasing Vy (V) //
-390 40 .30 20 10 O
| 0 10 20
/,/ _z0q Forword biasing V(Y]
-4 ¢ =
% 00 £ 2
4]
-600 ¢
oy
L]
>
D
[=4

Min

IN6GO

35

25

500

150

50

70

-55~+70
Loai
10
12
(0.6

65

Bon vi do

\Y%

\Y%

mA

mMA

mA

HC

°C
Max  Bonvi
- mA
75
B} pF
- o

FORWARD CHARACTFRISTICS

S18] i 54 1 1B SSS #11 H T
PR I
20 T T
S SRiiig etk .a:F g
— - 1 - -
Ly - T AL o
E I AT
— [ | A HE L -5
= %3"““‘:" : s S
€ b FnE
@ Fon ey ‘}j -m-—o_—g—-—
ol S ; cemecd —i—]
2 - o T : [
T b T
o 0k = H 1
g i R i
5 ¥ T Anh T
w :’ "Wﬁ,ﬁl MR U 1
anz o T2 &

Forward biasing v g (V)
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THUC TAP PIEN TU CO BAN

*Tham khao
/ Forward direction \
e
K
0—}{——0

Reverse direction
—

Cathode mark

\

2.4 Tranzito

J

I. Cau tao va phan loai cic tranzito

(1) Ben sang khi Anot cua diot noi
vao cuc duong va catot noi vao cuc
am

(2) Nguogc lai, den sé khong sang

(1) Hién nay ¢6 hai loai tranzito P-N-P va N-P-N

(2) Tranzito ¢6 ba chan: (E, C, B)

(3) Cong ngh¢ Nhat thuong dung “2S” [S (semiconductor): chat ban dan] dé

chi tranzito

(4) Nhung chir cdi A, B, C va D kém theo sau 2S dé chi loai tranzito PNP
hoac NPN.

‘@

Bottom view Bottom view

21

TEN | LOAI UNG DUNG

2SA | PNP | Chuyén mach, KB cao tan
2SB | PNP | KD caotan

' 2SC | NPN | Chuyén mach, KP cao tan
2SD | NPN | Chuyén mach, KP cao tin
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2. Hinh dang cac loai tranzito

Emiter
Collector mark mark
{dJ

thJ ‘

Collector mark

/;\

K e c b

Tranzito loai vo thiéc Tranzito loai vo plastic

Collector mark
Emitter mark

R RRA

Bottom view

ECB

B C E

Tranzito cOng suat

22
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PIIAN 3 : DO LUONG BIEN TUS
* Muc dich :
® Su dung thanh thao dong hé van ning, mdy hién song d¢ do cic dai luong
nhu dong dién, di¢n dp, he s6 khuéch dai dong dién, tan 6, chu ky.
* Bict cich kiém tra cdc loai linh ki¢n dien 10 thong dung.
* Yeéu cau:
® Nim viing cic phuong phdp do.
® Dim bao an toan khi sit dung dung cu do.
3.1 Nguyén Iy cau tao cia dong hé van ning

¢ So do nguyén 1y dong hé KYORITSU 1109

DC.V DC.mA C.A AC.
| O] O] A Aoy —

1000 250 50 10 25 05 0.V 25 25 250 x1Q x10 x1k x10k 154 10V 50 250 1000 OFF
0 © 0 0 0 0 0 ¢ 00 0 0 0 0 ©

0 00 0 0
R1_R2 Ry R¢ Rsihe ésﬁ R7$Rs R A0
T
il ] C 1 O
I ] I |
= o o @ P g
RMSRIZRIZE | $RISSRI6; = ¢ Fi
N BT2|R17
R18 +
DiF {03 a9 §R20 | - thep 023
bR VRT QUTPUT
T 79 ! R23
D2¥ nog M
- COM
7 ¥
o AC15A
D4

23
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Cac chad v khi sudung

(1) Khi ngudn pin BTt yéu thi kim déng ho tai dai x 1€ khong thé chinh vé
"0 duoc, can thay the.

(2) Quan sat dung cuc tinh khi thay pin.

(3) Khi ngudn pin BT2 y&u, kim dong ho tai dai x10kQ khong thé chinh vé

(0 duge.
BANG GIA TRI CAC LINH KIEN

No. | DESCRIPTION
R Resistor 1/2WF, ( 15MQ) DC1000 V
R2 Resistor 1/4WF, ( AMGQ) DC 250 V
R3 Resistor 1/4WF, ( B800OKQ) DC 50 Vv
R4 Resistor 1/4WF, ( 150KQ) DC 10 V
R5 Resistor 1/4WF, ( 40KQ) DC 2.5 V
RG Resistor 1/2WF, ( 8KQ) DC 0.5 V
R7 Resistor 1/2WF, ( B83.3KQ) AC 10 V
R8 Resistor 1/4WF, ( 360KQ) AC 5BO V
RS9 Resistor 1/4WF, ( 1.8MQ) AC 250 V
R10 Resistor 1/2WF, ( 875MQ) AC1000 V
R11 Resistor 1/4WF, ( 40.7 Q) DC 2.5mA
R12 Resistor 1/4WF, ( 4 Q) DC 25mA
R13 Resistor 1/2WF, (0.379 Q) DC 250mA
R14 Resistor 1/2WF, { 18 Q) axi
R15 Resistor 1/4WfF, ( 200 Q) Qx10
R16 Resistor 1/4WF, 34KQ) Ox1K
R17 Resistor 1/4WF, ( 680 Q) AC 15 A
R18 Resistor 1/4WF, ( 240 Q)
R19 Resistor 1/4WF, { 44 KQ)
RZ20 Resistor 1/4WF, { 195KQ) QX10K
R21 Resistor 1/4WF, ( 18KD)
R22 Resistor 1/4WF, { 750 Q)
R23 Resistor 1/4WF, ( 31KQ)
R24 Resistor 1/4WF, ( 60 Q) AC 15 A
VR 1 Variable Resistor, { 10K Q)
T1 Transformer, El-14CT AC 15 A
D1,23 Diode 1N4148
D4,5 Dicde 1N4148
Cci Ceramic Capacitor, 0.047u FBOV
c2 Metal Film Capacitor,0.047x FE30V(OUTPUT)
BT1 Battery 1.5V, RE6P,SUM-3 or equiv. (X 2)
BT2 Battery QV,6F 22, 006P or equiv. |
Fi Fuse, Fast Acting Type, F250V/0.5A,¢ &6X 30mn
M Meter Movement, (44 A/1.258KQ)
BS1 Battery Contacts (x4)
BS2 Battery Contact (X1}

24
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3.2 Do luong bang von ké, ampe ké va dong ho van nang
3.2.1 Do dién dap mot chiéu:

/

Switch

Voltmeter
Battery 9v) -

Volimeter
_ - Y

e Do ngudn pin

/ I + \ (1) Noi day ding dién cuc nhu
hinh bén
I (2) Chuyén giac vé dai 10 V

(1)Doc gia tri phia tay
phai kim déng ho
(2) Gia tri dién ap la 9V.

25
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e Do dién ap trén dién tro 2kQ

/ e \ (1) Noi day ding nhu hinh vé.
+ y [ A 9.
{ %0 3 (2) Chuyén giac vé dai 10 V.
] - (3) bat von mét nhu hinh bén.

Voltmetej

~

(1)Déng cau dao.

: \ (1)Doc kim chi thi.

26
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3.2.2 Do dong dién mét chiéu:
/ Swhch \

L] 2kQ

Amperemeter

i

* Noiday (1)N6i day nhu hinh trén
(2)Noi ding cyc + ngudn pin
V3l cuc + cua ampemét
(3)Chuyén gidc vé dai do
[OmA
¢ Dobng ciu dao

* Doc gid tri

(1)Doc gid tri trén dai do
_ theo dai da lua chon.
(2) Dong dién do dugc 1a;
4,5mA

¢ Cich s dung ¢ong “OUTPUT”
(1) Mot tu di¢n duge néi vao bén trong giita céng “Thudn™ va cong
“OUTPUT”

Output

Circuit of the tester f@D- T

+—— Capacitor
PR VR
@S- -~ »

Comman

F 3

27
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e Thiét bi v6i dau ra 1a dién ap t6ng hop s& duoc do bang cong “Thuan” va
cong “OUTPUT”

A.C. component
&

¥ Composlte voltage
(A.C. + D.C)

Composite voltage

Black probe

3.2.3 Do dién dung (kiém tra tu dién):

/ Crcult tester \

* Noique do (1)N6i que do mau do vao cong

thuan
(2)Noi que do mau den vao

, cong COM
e Xoay chuyén mach

/ \ (1)Xoay chuyén mach vé dai
thang do dién tr& x 10kQ
&f
]100

J Tk
\h©e

N Y

28
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THUC TAP BIEN TU CO BAN

e Diéu chinh vé ( 0 ) Ohm

\

(o ] am
® Black probs
1S g
\ k piob
o Xatu

29

(1) Ngin mach 2 que do.
(2} Chinh nidt 0QADJ dé kim
vé “0” Ohm.

(1)Dung kep c4 sau dé ngan
mach 2 chan cua tu.

(1) Dat que do nhu hinh vé
(2) Luu y khoéng cham tay
vao 2 que do.

(1)Quan sét su chuyén dong
cta kim tai thang do dién
tro.
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THUC TAP PIEN TU CU BAN

* Dinh gid di¢n dung cua tu dua vao (1)Su 1¢ch ciia kim t6n tai

3.2.4 Do, kiém tra diot:

trong khoang thoi gian
ngin. |

(2)Kim dong hé s& trd vé
sau val giay.

/

VA LY

Dicde

COM-

.

Cathode

Ancde

Circuit testar \

© Red probe

Dicde

Black probe /

e Noi day

e Xoay chuyén mach

4 o

\

= —ACY
L7

oo 1
10

2

. _

~

Black prob4

ADJ

b

(1)Noi que do mau do vao cong thuan
(2)No61 que do miu den vao cong COM

(1) Xoay chuyén mach vé di
thang do dién trd < 10QQ

(1) Ngén mach 2 que do.
(2) Chinh ndt 0QADJ dé kim
vé “0” Ohm.
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THUC TAP PIEN TU CO BAN

e Dirt que do vao than didt (theo phan cuc thuan)

(1yDat que do vao than didt nhu
hinh vé

(2) Khong cam vao dau que do
Khi thao tac do dang thuc hién.

o Quan sat su di chuyén ctia kim dong ho

e Dio cuc cua diot

/

N

Circuit tester

Black probe

/

(1) St dung thang do dién tré dé
doc gid tri.

(2)Kim dong hé léch nhicu v¢
phia bén phai 1a diot 16t.

(1)No1 que do den vao Caidl,
que do do viao Andt

e Quan sét sy di chuyén ctia kim déng hé

31

(1) St dung thang do dién tr&
dé doc gid tri.

(2) Kim dong ho khong 1éch vé
phia bén phai la diot oL
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s Gia tri cua diot
biéu ki¢n dé c6 thé coi dist bi hong nhu sau:
(1) Bién ro thuan cta dict < xKQ

(2) Gia tri dién tro nguge cling khong
thay déi khi 1a ddo que do.

e Cuc tinh cta que do

‘--- Quan sdat hinh bén thi cuc + cla

0Q ADJ N .
_(2)7 L nguon pin duoc ndi véi + cua |
: 50% 5y | Khung day. Vi vay cyc tinh cta -
— | COM s& mang ddu + va cong + s&

-CON Termninal e E 2 .
O o % mang dau - cua nguodn pin.
\ + Terminal
- |
Y Niam viing qui dinh ndy sé gilp |

ban dé dang kiém tra cdc linh kién

ban dan nhu tranzito  va diét

e Cicchuy:

(1) Khoéng duge sur dung thang do x 10k dé do dist

(2) Dong dién di tir + pin dén - pin trong phép do dién tré duge chi thi trén
thang LI. Khi dong LI chay trong mach di¢n s& xuat hién sut dp. Dién dp
sut nay duge chi o tai dai do LV. Trd khdng clia mach ¢6 thé bi thay ddi
theo dong di¢n chay trong qua né hodc dién dp dat vao. Hon thé nita mot
diéu kien khdc c6 the lam thay doi dong dién dé 1a nhiét trd,

(3) Cdch doc LI va LV tai mdi dai do.
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THUC TAP PIEN TU CO BAN

' Dai do <10

%100 x1KQ [ x10kQ
| He 56 10 Doctrgc tisp 10 |4 |
Daidocuc | [50mA 10mA 150pA | 60pA

dai LI | |
' Dii do cuc 3V 3V 3V 2V
'Ldai LV

\

Ir< <IF N-COM

Q)
<@ ®

Xi

.

=

X0 XK

/

(1)Thuc hién dau néi nhu
hinh bén, ta ¢é thé su
dung thang LI dé do dong
thuan [, hodc dong
ngugc /, . Ta c6 (hé su
dung thang LV dé do
di¢n 4p nguogc va dién ap
thuén.

(2) bieu chinh vé ‘0’ Ohm mbi lan thay d6i dai do.

(3)Dién dp mo trung binh cua diét Germanium tir 0.1 - 0.2V, cla diot
Silicon 1t 0.5 - 0.8V.

(4)Boi vi dién dp hd mach cla cde ddi do dién trd nhé 13 3v nén c6 thé
lam LED phdt sing khi dat dién dp thuan trén LED. Didu nay
khong anh hudng dén gia tri do.

(5)D¢ ki€m tra cic diot i€p mat ta sir dung dai do x1Q. Déi véi cic
diot ¢6 dong dién thuan < 10mA ta sir dung dai do x 10,

3.2.5 Po, kiém tra tranzito :

-

-

E: Emitter
C: Colector
@ B: Base
c
Clrcuii tester Transistor (NPN)
E

Circult faater \

Trorslstor {NPH)
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THUC TAP DIEN TU CO BAN

o Noaiday

e Xoay chuyén mach

// Clreult tester

A

O,z
1S

-

@e\o\'c?f)me@
L —

J/

¢ Diéu chinh v¢é (0 ) Ohm

(1) N&i que do mau do vao céng thuan.
(2) Néi que do mau den vao cong COM

~

QADJ

Black probe

(1) Xoay chuyén mach vé dai
thang do dién tré x100Q

(1)Ngan mach 2 que do.
(2) Chinh nit 0QADJ dé kim
déng hod vé “0” Ohm.

e Dit que do vao chan tranzito (Ti€p gidp Baze - Emiter phan cuc thuan)

/' Circuit tester

Transistor

\ Black probe

~

(1) N&i gque do mau do vao chan E
(2) Noi que do mau den vao chan B
(3) Khong cham vao dau que do

¢ Quan sdt su di chuyén cua kim dong ho

34

(1)Quan sét tai thang do dién
tros

(2)Kim déng hé léch nhicu la
tranzito tot.
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* D6i ddu que do (Tiép gidp Base — Emiter phan cyc nguoc)

/ Clrcult tester \ (1) N6i que do mau dé vio chan B

(2) N6i que do mau den vao chan E

k Black probe /

e Quan sdt sy di chuyén cla kim ddng hé

(1) Quan sat tai thang do dién trd
(2) Kim doéng ho khong léch 1a
tranzito tot.

e D6i didu do (Tiép giap Baze — Collector phan cue thuan)

/ Clreult tester \ (1) No&1 que do mau do vao chan C

(2) Noi1 que do mau den vao chan B

Translstor

\ Black probe /

e Quan sdt su di chuyén clia kim déng ho

(1) Quan sat tai thang do dién tré
(2) Kim déng hé léch nhiéu [
lranzito tot.
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e Do6i ddu que do (Ticp gidp Baze - Collector phan cuc nguoc)

Circuit tester \ » . N .
/ (1)No1 que do mau do vao chan B

—— i
(2)Noi que do mau den vao chan C

Black probe

. /

e Quan sdt su di chuyén cta kim dong ho
(1)Quan sat tai thang do dién trd
(2) Kim dong hé khong léch la
tranzilo 16t.

e Doi ddu que do (Ki¢m tra do khéch dai)

(1) Noi que do mau do vao chan E

(2) N6t gque do mau den vao chan C

(3) Néu (ranzito  t6t kim déng hé
khong [éch.

(4) Trong khi 2 dau do dang noi vao

- chan linh kién, cham tay gita 2

Black probe chan B va C nhu hinh bén. Sau d6

\ ‘ / quan sat.

e Quan sdt sy di chuyén cta kim déng ho

(1) Quan sdt tai thang do dién trg
(2) Kim doéng ho léch nhiéu la
tranzito 101.
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e Dai ddu que do

/ Circutt tester \ (1) N6t que do mau do vao chan C
(2) N&i que do mau den vao chan E

Transitor

\ Biack probe j

e Quan sdt su di chuyén clia kim déng hé

(1)Quan sdt tai thang do dién tro.
(2) Kim doéng ho khong léch 1
tranzito 6L,

3.2.6 Do i, (dong ro cua tranzito ):
e Cicchay: (1) Dong ro khong thay déi dac tinh theo dién &p nhung
n cing thé hién dac tinh khong thay déi ctia dong
dién. Tuy nhi¢n dong to rdt nhay cam vdéi nhiet do
(2)Khi do dong 1., khong dugc s& vio Bazo cla
tranzito . Dong [ s& xuat hién va [y $€ tang.
(3)Tranzito v6i V.. < 12V ¢6 the bi hong néu sit dung
dai do x 10kQ. Nén tra cttu thong s6 trude khi kiém

tra linh kién.
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¢ Trinh tu thuc hién

» Xoay chuyén mach vé

thang do di¢n tré

» Cam day do vao cong

thuan +

\ (A) NPN Type Transitor /

Cam day do den vao céng déo -
COM

» Chap 2 dau do, diéu chinh
kim déng hé vé ‘0’ Ohm

/
(€

COLLECTOR

(8)
BASE ©

(E)
EMITTER

» bat dau que do vao
tranzito theo hinh bén

(8) NP Type Transitor » Quan sat thang chia do ta
\ / thu duoc gia tri LI

e Luuy (1)Dong rd clta tranzito Silicon rit nho khéng thé 1am léch
kim.
(2)Néu khi do kim dong hé bi 1éch thi tranzito ¢6 vin dé.
(3)Déi véi tranzito Germanium dong ro van xudt hién khi
tranzito tot.

¢ S dung bang sau d¢ xdc dinh tranzito t6t hay hong

Dong 1o (7,.,,,) cha tranzito Germanium

tranzito loai nhd va vira 3 tranzito loai 16n

~0,1- 2mA ~ 1- SmA
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Neéu 7., vuot qud gid tri trén thi tranzito  da héng
3.2.7 Po h,, (Hé sé khuéch dai dong DC):

¢ Cadc day do duge st dung trong phép do

a - I
Test Lead (1)

(B)
—— ™ (]
Test Lead (2)
— {E)
Test Load (1)
Test Lead (2)

e Trinh tu thuc hién (Kep day que do nhu hinh sau)

X10{hee) N[-COM) X10{hee)

\ NPN Type Transistor / \

PNP Type Translstor

/

e Chi dan:
(1)Khi tranzito 16t thi kim chi gid i nho, 7,,,, tuong tng véi trudng hop ho
cuc Bazo. Néu 7, xuat hién thi 7, ciing thay déi va ta thu duge s6 chi clia
I = hyx1,
(2) Khi tranzito  hong cé cac biéu hién sau:
- Khong c6 sur thay doi dong dién giita cdc lan kep hodac khong kep
vao Bazo.

- Kim dong ho chi vugt qud dai do ca khi 7,=0.
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3.3 Do luong bang may hién song
3.3.1 Su dung may hién song :

[. Tao dudng quét ngang trén man hién séng

~

POWERLAMP

POWER SWP VAR

TRACE ROTATION

SCALE ILLUM POSTION
PULL X10 MAG

LEVEL

CHSPLAY

SR
9:@5?
PP &

D O
@D=@

c O éa@:

/

1. Cong tac tat ngudn

7 —

T / /
¢/
O

= ¢ 2

OW/

POWER
INTENSITY

\

2. Cung cap dién ngudn cho may

e N
=gl

-

/

40

(1) Dé tat ngudn an cong tac “OFF”

(1) Noi nguén ctia may véi nguon
dién xoay chiéu AC 220 [V].
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3. Cdc nut va ¢ong tac

e

N

FOCUS AC -GND -D.C.
| P ]
POSITION
PULL X5 GAIN
1 TRIG MODE

AUTO NORM TV(+) TV(-)

O

TRIG SOURCE
CH-1 CH-2 LINE EXT

TIME/DIV
2
)
LEVEL - s
1 :
4 N
) (+)
POSITION
A_PI.I%L X10 MAG
MODE
CH-1
CH-2 DISPLAY
XY] NORM INTEN DELAY
ADD
DIFF

4. Cong tac bat ngudn

® POWER LAMP

O POWER INTENSITY SWITCH

5. Tang do nét

4 ™
& Power lamp
Power iintensty pwitch
N (Brightness copirol)
[™ Raster line
1Y
\CRT screer’
Ocilloscope
h S

~

41

(1) Nat “FOCUS” duge dat ¢ giita.

(2) Cong tac “MODE” duoc dat & vi tri
“GND™.

(3) Nat "VERTICAL POSITION™
duge dat ¢ gilra.

(4) “TRIG MODE™ duge dat & vi tri
“AUTO”,

(3) “TRIG SOURCE” duoc dat & vi tri
“CH-1".

(6) Cong tac lua chon “TIME/DIV™
duge dat ¢ “0,5 ms/DIV™.

(7) Nut “LEVEL” dat & giita.

(§)Nat “HORIZONTAL POSITION™
duge dat o giita.

(9) “MODE" duoc dat & vitri “CH-1"",
(10y  “DISPLAY™
“NORMAL".

(1't) Cong tac lua chon "VOLTS/DIV"
6 thé dugc dat & bat ¢ vi tri no.

dat & viootri

(1) Xoay cong tic
POWER/INTENSITY theo chiéu
kim dong hé.

(2) Ben biao ngudn sdng

(1) Xoay nat POWER INTESITY theo
chi¢u kim déng hé sau khi dd bat may
hi¢n song.
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[1. Chie nang cua cic cong tac va ndt trén may hicn séng

/ POWERLAMP \

TRACE ROTATION 5\ power TIMEDIV  pOSITION

SCALLILLUM f G\CL1 INTENSIP/ PULL X10 MAG

LEVEL
DISPLAY

CRT s¢reen

TRIG MODE

N2 = RIG
SOURCE
.
FO ol
]
I voLts/DIv \ AN
\ A.C.-GND-D.c. POSITION MODE  Handle /
[.Cong tac tat ngudn (1) Cong tac ndy duge dat & vi tri
“OFF”
2. Noi day ngudn
a N (1) Noi nguon clia may véi nguon
= A |!. xoay chiéu AC bén ngod.
Tl o

Dacllicope

42
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3. Tao dudmg quét

/ FOCUS AC. GND. e \

(1) Vi tri (:a’_i}c cong tdc vi niit
rosTion FOCUS : ¢ gitta
" AC- GND = DC
O [ A T POSITION ¢ giita
TRIG MODE AUTO
CHT Cra LINE ExT TRIG SOURCE CH-1
Zaa . TIME/DIV 0.5 ms/DIV
s LEVEL & gilra
E ,8:'*1 O <POSITION & gitra
PO XT0 MaG MODE CH-1
O DISPLAY NORMAL,
Moo VOLTS/DIV & bat ¢t vi tri nio
Ea wommmrinoear

N /

(2) Bat nit POWER INTENSITY

N

{(3) Sau 10} dén 20 giay xoay nut
@ powerLaup POWER INTENSITY thém mot
o] O POWER INTENSITY SWITCH chiit theo chi¢u kim dong ho.

J
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4. Thi€t lap cdc cong tic va nut

/ POWER C R Trcreen
INTENSITY

CFF O -p- Pacr
m
OFF O * Adequate
FOCUS ' Sharp
[2) i
(N
’.0;%9,‘ COut of torcus
TRACE
ROTATION I
(3} & *{ Tilted
Improper
SCALE ILLUM
O = Dark
i4
o - Bright
FOSTION
FULL )ES GAIN
I
O =» bp
(5
O = Bown
POISITION
PULE 10 Mas
mp [ [tet
%)
O -p ——1Right

. /

() Thay doi nit  POWER
INTENSITY dé thay dugc su thay
d8i do nét

(2) Xoay ntt FOCUS dé xéc dinh su
thay doi do nét

(3)Diing tudc ng vit dé xoay vit diéu
chinh TRACE ROTATION dé thay
duoc su thay déi do nghiéng.

(4) Xoay SCALE ILILUM dé kiém
tra su thay doi trén thude do do roi.
(5) Xoay nit TYPOSITION dé kiém
tra do dich chuyén ngang cla tia
quét.

(6) Xoay niit <>POSITION dé kieém

tra d6 dich chuyén bén cua tia quét.

5. Hoat dong cua cong tic AC - GND - DC
(1) Khi ¢ong tic & vi tri GND, thi tin hi¢u vio mdy hi¢n séng ducc noi dat va

trén man hinh CRT chi xuat hién tia quét.
(2) Khi cong tac & vi trf DC thi tin hieu vao AC hoidc DC duge di qua
(3) Khi cong tac & vi tri AC thi ¢hi ¢6 tin hiéu AC dugce di qua
(4) Vi du vé cac dang séng duge ghép lai nhu hinh vé

[y

A C GHD D.C.
oo

0 lerved

44



DU AN JICA — HIC

THUC TAP PIEN TU CO BAN

[II. Quan sat dang séng

Audio Signal Generation

Lead wire

1. Tao dudng quét ngang

SCALE ILLUM

TRACE ROTATION

ut of switehes to be used)

POWERLAMP  power

INTENSITY

POSITION
PULL X10 MAG

LEVEL

TIME DIV

DISPLAY

TRIG MODE

SOURCE

CH1 INPUT

-

4— POWER LAMF (off)
°
POWER INTENSITY
.,OA’/ SWITCH
[GFF]
FOCUS A.C.-GND.-D.C.
O EZZE
POSIMON
PULL X5 GAIN
TRIG MODE
3 AUTO NORM TV(+) TV(-)

O 77—

TRIG SOURCE
CH-1 CH-2 LINE EXT
Z TIME/DIV
mes
LEVEL Bas
{(. AN
0, 4§ I ]
r “ ,}
POSITION =
PULL X10 MAG
MODE
LACH-
-y DISPLAY
NORM INTEN DELAY
ADD |, e—
DIFF
o POWER LAMP (on)

O POWER INTENSITY SWITCH
oe*

~

o

-/

HANDLE

FOSITION
PULL X5 GAIN

(1) Dat cdc nat va cong tac lua
chon nhu sau:
POWER
INTENSITY

OFF

FOCUS & gita
AC.-GND-DC. GND
™ POSITION O gilta

TRIG MODE
TRIG SOURCE

AUTO
CH-1

LEVEL G gitta
< POSITION 0 gilia

MODE
DISPLAY

CH-1
NORMAL

(2) Bat cong tac “POWER”
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2. bi¢u chinh duong quét

-

~

PCWER -
WMTENSITY
PCSITION
F%US PULL X MAG

1RALZE ROTATION
&

POSINGON
O PULL ¥5 GalN

3. Thiét lap mdy phat tin hicu am thanh

/

N

Orscillator
Powezr Lo o
tarnp Frequency dial
{seilloscope
Thitpud
adjustrrert
Powe:
Cutout switcn
lerminals Waveform||
selection |
EIE— saitcn | o
Ot i
i
atcruator g _w. .
FremLoncy rmrge
CH-1 PUT

load wie

4. Tao dang song

~

/

r Oscillator
H

OS&.I”DSLDDP

T

i o f+ '“l a
PN : I_r_L.,_|.|4_ |I1
“Powe- I (|

- swiwh | '._.' I | L (W
Dutput o ! L .

t
|r * Tadpustment
t

ik

I ‘Red

Bdku\

1

k \-j CH-1 INPUT

(1) biéu chinh cudng do sdng bing
nut POWER INTENSITY

(2) Bicu chinh do nét biang niil
FOCUS

(3) Hi¢u chinh d6 nghiéng bing nu
TRACE ROTATION

(4) Didu chinh vi tri ngang bing
nit TVPOSITION

(5) Dicu chinh vi tri doc bing niit
<POSITION

(1) Diéu chinh dau ra

Xoay hét & nguoc chiéu
kim d6ng hod

Suy hao dau ra: -20dB

Cong tac lua chon dang séng:
song hinh sin

Daii tén s6: X 1K
(2) NOi may hién séng voi ddu ra

clla mdy phdt tin hicéu am thanh

(1) at cong tac AC- GND -DC
O “AC”

(2) Bat cong tic ngudn cia may
phat tin hiéu &m thanh

(3) Xoay niit diéu chinh diu ra
cua may phdt tin hiéu am thanh

hét ¢d theo chiéu kim dong ho
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5. bi¢u chinh dang song

/ \ (1) Xoay nit LEVEL dén khi

TIME: DIV song ding yén.

O_

(2) Tao bien do thich hop bang nut

—_
m
£
m
—

A

/ PULL(-) SLQPE VOLT/DIV
(3) Tao s6 bién do cuce dai bing nut
YOLTS DIV
O | TIME/DIV

N /

* Su dong bo hod

(1) Dicu chinh ndt LEVEL dé dumg su chuyén dong clia sONg.
LEVEL
Yoy
) [-1

Starts ot the same point

Input signal f; £

Saw-tooth wave

CRTY screen

* Moi quan hé gitta TIME/DIV va s6 cic diém
Khi cong tac TIME/DIV duge xoay theo chiéu kim déng hé, thi thai gian trén

mot chu kY cta séng rang cua trd nén nho. Vi vay so cde diém cue dai bi giam

TIME.DIY

5[ B P B
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* P0 nhay cua truc ngang
(1) PO nhay cha dau vao quét ngang cé thé duoce phong dai bing nut
POSITION diéu chinh can bang.

, POSITION
— 1 knob is pulled our

(2) Trong truong hop nay do nhay ngang dugce phéng dai 1én 5 lan.
3.3.2 Do dién ap mot chiéu DC bang mdy hién song:

< layout ot front panel >
POWER LAMP

FOCUS TIMEDIV
TRACE ROTATION SC. POWER INTENSTY POSITION
PULL X10 MAG
¥' — LEVEL
O O DISPLAY
Black O RIG MODE
C== TRIG SOURCE

VOLTS; ; IV \

VARIABLE POSITION MODE
I. Thiét 1ap may hién séng
POWERLAMP \ - .. .
TRACE ROTATION  FOCUS) pOWER," " EOoION (1) Hién th1 tia quét ngang
v PULL X10 MAG . FE
X LEVEL (2) bé nit VARIABLE

DISPLAY

G vitri “CAL”
R (3) Bé nat lva chon VOLTS/DIV
SOURCE E), 2 [V]
(4) Nit POSITION
o muc “0”

[ Handie
AC-END-D.C, ‘

CH1 INPUY
VARIABLE

MODE

PULL X5 MAG
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2. N6i véi ngudn pin

3. Tao dang song

-

Whan switched
o D.C.

When swilched
o SHO

\

A GHODDC

D.C. volfaga

e level

4. Tim dién dp

-~

VOLTS/CIY

ZO
v

~

Raster line
-

o

/_

(1) Chi y té1 ¢ac cuc

(1) Dé cong tic AC- GND - DC
G vitri “DC”

(1) Sir dung cong thitc sau dé tinh
dién ép:
[ gi4 tri biéu thi cha nit VOLTS/DIV] x
| do rong cha tia quét so v6i vi tri ¢l
(OV)]
(2) Trong trudng hgp nay nhu hinh vé
thi: 2[VOLTS/DIV] x 4 [DIV] =8 [V]

3.3.3 Po dién dp mot chiéu AC bdng mdy hién song:

Audio signa! generation

Power AT0
lamp

Qutput
adiustmert
Output Q,,“‘
terminajs Fed

i

Power

e O switeh

My switeh
Output

attenutor
réquency range

Frequency dial

Hh, Waveform
selection

TRACE ROTATION

SCALE ILLUM

POWERLAWF POWER

INTENSITY

POSINON
PULL X10 MAG

/\

AC.-GND-D.C.

Lead wire

INPUT

YARLABLE

49



DU AN JICA — HIC

THUC TAP BIEN TU CO BAN

1. N61 day

2. Thiét lap may hién séng

(1) Noi day nhu hinh trén

{2) NoO1day mau den t6i GND cua may
phat tin hi¢u am thanh.

"\ (1) Dbatnit VARIABLE
G vi trf “CAL”

(2) Dé cong tic AC - GND - DC
5 -ACT |

S

.

\ (1) Diéu chinh dau ra

hét ¢G theo chicu kim dong ho
(2) Suy hao daura=0
(3) Cong tic lua chon dang séng:
song hinh sin

/ (4) Dai tan: X1Khz

4. Diéu chinh dang séng

Exceedingly |arge

VOLTS/ DIV

1

1O

(:‘:ounrer-
<l |oCkwise
Q step

O (

[afleed

z
3

T
=

a
]
o-

Exceedingly small

O

w

-

\

/\

\

(1) Diéu chinh dang song dé ddy
du bién do bang cong tic
VOLT/DIV.

(2) Biéu chinh nut LEVEL de¢ giir
nguyén dang song

(3) Bat do diy du bang cich diéu
chinh nim TIME/DIV
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5. Tim dién ap

/

\ (1) [Bién d6 tir dinh dén ddy | x [ s6

chi cua VOLT/DIV] = gia tri dinh _

YOLTS. DIV y

;

dinh.

(2) Dién dp xoay chiéu (gid tri hiéu

5 X

dung) = gid tri dinh _ dinh /2 J2

.

/ (3)Gia tri & hinh bén s& 1a 4|DIV] x 5

*N@i tin hicu vio

[VOLT/DIV] = 20 [V]
Gid tri hiéu dung 20/(2x1,414) = 7[V]

(1) Str dung day giac BNC vdi dau néi BNC va kep cé sdu.
(2) Pau do dugce su dung rieng cho may hi¢n séng. Tin hiéu sé bi giam 10 lin

khi que do dat ¢ X10. Tai vi tri X1 thi doc truc tiép.
3.3.4 Do tan s6 va chu ky bang mdy hién song:

ocus
Audio signal ganeration SCAE LLUM Y

Power 4@
lamp

POWERLAMP POWER

"RACE ROTATION

FOSIMION
PULL W10 MG

LEVEL

DISPLAY

Output
adjust gt

Ui R
OutpLt -OL" = T
terminals | |75 o

uuuuu

Fraquency dial
{
TRIG MODE
Poiser
switch
) SOURCE
HA Wavelarm

selection

Red
Black Equency range

[T hswitch i "
Ll

Qutput f O Qo
citenutor *

Leqd wirg

1. Noi day

AC.GHD-D.C. MODE

4CAL t
YOI %Pom N \ X HANDLE

NP VARIABLE

(1) No1 day theo hinh vé
(2) Chi ¥ cuc tinh cua que do
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2. Thiét lap mdy hién séng

-

-

TIE/DIV
0.2

~

/

e

N

4. Diéu chinh dang séng

(

~

O

-

POSIMGN

i
o

1

K
.'Cl)\

LEVEL

T

iv
/
[ 3
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(1) D€ may quét 1 dudng ngang
(2) Pit chhuyén mach SWP/VAR
deén vi tri CAL

(3) it chuyén mach TIME/DIV
dén vi trf 0,2ms

(1) Biéu chinh

Cong tac lya chon dang: séng
hinh sin

Dai tan s6: X 1Khz

(1) Diéu chinh nim LEVEL dé
dang séng ding yén

(2)Xoay nim <>POSITION va
nim TYPOSITION d¢ dang séng
nhu hinh bén
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5. Xac dinh théi gian

4z I (1) T 1 chu k¥ t6n tai ctia tin hiéu
' T = [ Do dai tir a dén b (tinh
e theo dé chia) X [Gia tri dat

TR cta chuyén mach TIME/DIV]

AVERVE AN (2) Vi du nhu hinh bén

< 4 T=35{DIV] X 0,2 [ms/DIV]

. J ~ 1[ms]

6. Xdc dinh tan s6

:

Theo nhu hinh trén thi tin s6 s la:

1
- — = =|[KHZ
S = oy K]
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PHAN 4: LAP RAP VA KHAO SAT MACH DIEN

*Muc Dich

e Khido sat cac mach dién tir tir d6 hiéu ro hon vé nguyén tiac hoat dong, cic

tham s6 co ban cua mach dién

e Rén luyén cédc ky nang lap rap, do dac va kiém tra mach dién i .
*Yeéu Cau

e Nam ving cac kién thiic co ban .

e Thanh thao ciac k¥ nang su dung thiét bi do ,phan tich mach dién .
4.1 Cac mach chinh luu
4.1.1 Mach chinh luu mot nua chu ky :
e Khai ni¢m chung.

Dong dién chi chay qua diot ban dan khi dién dp dat 1én no c¢6 cuc tinh
thich hop (vung dan thuan). Néu dao nguoc cuc tinh dién ap, diot s€ roi vao vung
khoa va dong qua diot sé giam xuodng gan bang 0. Trong truong hop dién ap
cung cap cho diot la xoay chicu, dong dién chi chay qua diot trong ban ky phéan
cuc thuan. Do dac tinh trén, diot duge st dung lam phan tir chinh luu (Bién xoay
chi¢u thanh mot chiéu).

e Muc dich:
Dung may hién song va VOM khao sat dac tinh nan dién cta diot ban dan

trong mach chinh luu mot nira chu ky.

D1
101 102
— - — oy m
U u 1N4007GP e
L"'f. . 10V é |
: & [Ctﬁ 7onv U, RL oL
NS R L I 7 S
" 0Deg 10kOhm_5% D
103 104 ;
00— —0 .
Hinh 4.1.1.1

e Trinh tu thuc hién.
» Rdap mach dién theo hinh vé 4.1.1.1 (khong ¢6 tu loc). Dung VOM do dién
ap 161 vao U, va dién ap mot chiéu Uy, tinh ty 1¢é gitta U, véi U,.
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» Sau d6, dung mdy hién séng quan sat va vé cdc dang dién dp 101 vao U, va
Up, vao do thi ¢ hinh 4.1.1.2.

MACH CHINH LUU MOT NUA BAN KY
C,, [uF | Khong [10  [100 [470
Uy [V] ' " |
Uy [V]
i v,
U,
U [V
fy, [Hz]
Hinh 4.1.1.2
Thang do )
Y, = 10v/do chia Bang 4.1.1.1

Y, = 5v/do chia
X = 5mS/do chia

Tu cac dang séng & hinh 4.1.1.2. Hay cho biét gid trj dinh_dinh va tin s6 cua
dién dp gon song Uy,,.

Luu y: Bien dp gon séng la thanh phéan xoay chiéu ctia dién ap U,

# Rap song song véi dién trd tai R; mot t loc C,, thay ddi gid tri cta tu theo
bang 4.1.1.1. Lap lai cac phép do nhu trén.

Chu y: Doi v6i tu hod hoc nén luu ¥ dén cuc tinh.

» Ghi lai tat ca cdc gid tri do dugc vao bang 4.1.1.1

» V& dang séng cua dién dp 16i vao U, va cta dién dp mot chicu Uy, trong

truong hop ¢6 tu loc 10uF vao hinh 4.1.1.3

Thang do

Y, = 10v/do chia
Y, = 5v/do chia
X =5mS/do chia

Hinh 4.1.1.3
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Dao cuc tinh cla diot trong mach dién ¢ hinh 4.1.1.4. Ding may hién séng do
cac dién 4p U, va U}, (khong co tu loc).
V& dang s6ng cua hai dién dp nay vao

Thang do

| Y, = 10v/d¢ chia
e Y, = 5v/dé chia
X = 5mS/d6 chia

Hinh 4.1.1.4
o Traldicauhdi
Cau hoi 1: Tén s6 cua dién d4p gon séng U, 1a bao nhiéu ?
Tra 101:
Cau hoi 2: Diéu gi s€ xay ra khi ddo cue tinh trong mach dién v&€ 3 hinh 4.1.1 ?
Tra 16i:
Cau hoi 3: Cuc duong ctia dién 4p mot chiéu Uy nhan duge ¢ chan nao cua diot?
Tra loi:
Cau hoi 4: Khi ¢6 ta loc C,, dién dp nghich dat lén didt 1a bao nhiéu ?
Tra 1oi:
Cau hoi 5: Tu loc anh hudng nhu thé nao dén gid tri dinh-dinh cua di¢n ap gon
song ?
Tra 1oi:
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4.1.2 Mach chinh luu cdu:

e Khai niém chung
Mach chinh Iuu mot ntra chu ky chi hoat dong & mot ban ky cua dién ap xoay
chicu. Do d6, dién dp mot chiéu nhan dugc & 16i ra thip nhung do gon song lai
cao.
Mach chinh luu ciau khac phuc duge nhuge diém néu trén, trong mach cdu cic
diot thay phién nhau dan dién & ca hai ban ky.

® Muc dich: dung mdy hi¢n séng va VOM do va khdo sat dac tinh ctia mach

chinh luu cau.

e Trinh tu thuc hién.
» Rap mach dién v& ¢ hinh 4.1.2.1(khong ¢6 tu loc). Duing VOM do dién ap
vao Uy va dién ap mot chieu Uy, sau d6 tinh ty so gitta Uy, va U,

,—”\LJ Ut:‘
10V -
7.07V_rms
1000Hz
ODeg

hinh 4.1.2.1
» Dung mdy hién séng lan lugt do dign ap vao Uy, va dién dap mot chiéu U, vé
cac dang song nay vao hinh 4.1.2.2

Thang do
Y = 10v/do chia
X = 5ms/do chia

Hinh 4.1.2.2
» Tur cdc dang song & hinh 4.1.2.2. Cho biét gi4 tri dinh_dinh va tan so cua
dién ap gon song Uy,
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Luu y: Dién dp gon song la thanh phan xoay chiéu cua dién 4p Uy,

» Rap song song véi dién trd tai R, mot tu loc C,, thay déi gia tri ciia tu theo
bang 4.1.2.1. Lap lai cic phép do nhu & trén.

Cha y: Doi véi ty hod hoc nén luu ¥ dén cuc tinh

» Ghi tat cd cac gia tri tim duge vao bing 4.1.2.1

Mach chinh {uu cdu B2
C, [WF ] Khong 0 100 [ 470

i [V

U
Up [V]

Uy,
i =
L’: I

[E— P - [

U

i i 55

' fy, [HIZ]

[V]

Bang 4.1.2.1.
» V€ cic dang séng cua dién dp vao U, va dién ap mot chiéu Uy, khi ¢6 tu loc
10uF vao hinh 4.1.2.3

Thang do
Y = 10v/do chia
X = 3dms/do chia

Hinh 4.1.2.3
Cau hoi 1: Ti 1é gifta dién dp mét chiéu U, véi gid tri hiéu dung cia dién dp vao
U;; (khi khong ¢6 tu 1oc) 14 bao nhiéu ?
Tra loi:
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4.1.3 Chinh luu ba pha:
e Khai ni¢m chung

e cung cap cho céc thiét bi cong suat 16n nguoi ta thuong dung nguoén
xoay chicu ba pha dé gidm nho tiéu hao trong mach nin dién va cling tiét kiém
duoc mach loc.

e Muc dich

bién dp ra cua may phét ba pha c6 thé dugc nan thanh mot chiéu bdi mach
chinh luu ba pha bin ky M3 hoac mach chinh luu cau M6, Dung thuc nghiém dé
xac dinh déac tinh cua hai mach néi trén va so sanh v6i mach chinh luu mot pha.
¢ Trinh tu thuc hién

» Cung cap cho mach dién ¢ dién dp xoaychiéu ba pha 3x7v.

» Dung VOM do dién dp vao Uy (U, — Upy o, Uy, — Up 3 hoac U, — U 5) va
ca di¢n dp ra U, trong trudng hop ¢6 tu va khong ¢6 tu (10uF, 100pF, 470uF).
Sau do tinh ti 1¢ gitta U, v6i Ug. Trong bai nay, dién dp xoaychiéu ba pha duoc
tao ra bang mach dién ti.

Luu y: D61 v6i tu hod hoc can phai rap ding cuc tinh.

» Dung mdy hién séng quan sit dang dién dp cta ba dién ap pha
(Upr Up» Upy5) chiing vao . Bat dién 4p L, vao kénh Y va lan luot so sanh véi
cac dién dp Uy, Uy 5 dat 6 kénh Y,. Tin hi¢u dong bo la kenh Y.

NGUON | SRRy
XOAY . P XSC1
CHIEU 3 U ;
v Go-
PHA L2 ELI I D2 | D 4
(7-12v [ R R VR . RO -
r Fa | : - i
SOHZ) U | |
L3 o I D3
Fa Y | | T |
. _”“_ ) H bd !
A . % co 2 |
UI{I_S 10kOhm_5% dén B, C, D
* Jr A

Hinh 4.1.3.1 Mach chinh luu 3 pha M3
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Hinh 4.1.3.2
Thang do

Y, = 5v/do chia (Uy, Uy 3)
Y, = 5v/d¢ chia (U, khong c6 tu)
X = 5ms/do chia

V& dang soéng cua dién d4p mot chiéu U, khi khong ¢6 tu loc CG vao hinh 4.1.3.2.
Ghi tat ca cdc gid tr1 tim duogc vao bang 4.1.3.1

MACH CHINH LUU 3 PHA M3

T [
Ce [WF] Khong 10 100 ' 470

Uy [V]

U, [V]
U
U

L

UBJ' \\[V]

1y, [Hz]

Bang 4.1.3.1

Sau do, giam dién trd R, xuong 100Q. Quan st anh hudng cia dong dién tai dén
dién 4p gon séng kKhi khong ¢6 tu loc.

» Bay gi¢ rap mach chinh luu cdu ba pha B6 v€ & hinh 4.1.3.3 va lap lai tat ca
cac budce thi nghiém giong nhu & mach chinh luu 3 pha M3,

» V& dang séng cia cdc dién dp pha Uy Uy, Uy 5 va ca dién 4p mét chiéu U,
vao hinh 4.1.3.4
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<] C itm | | | xSC1
NGUON |1 : D2 *DS

XOAY |© Y P
~ . p H . 1 ﬁ
CHIEU 3 |2 ;,:? B

|
PHA o . i 1, - ﬂ__
(7-12v | 5 | mmhm_g% e
soHz) fo | L[|, U
i ‘ : i
' ' *04 A05 &ADs

T
L‘ELI UF{[.Z UliLj

d

Hinh 4.1.3.3 Mach chinh luu 3 pha M6

Hinh 4.1.3.4

ool | Thangdo

ol ___________________ ___________ T Y, = 10v/dochia (U, Uy, 5)
—————————————— Y, = 10v/do chia (U, khong c6 )

X = 5ms/do chia

» Ghi tat ca cac gid tri tim duoc vao bang 4.1.3.2

MACH CHINH LUU3 PHA B6

Ce, [WF ] Khong 10 100 470

UL [V]

U, [V]

Uy
Ug

UB]‘ s\[v]
f!ir [HZ]

Bang 4.1.3.2
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Sau d6, giam dién tr&d R xudng 100Q. Quan sit anh hudng cua dong dién tai dén
di¢én dp gon song khi khong ¢ tu loc.

o Traloi cau hoi

Cau hoi 1: Tan s6 cua dién dp gon séng U, trong mach chinh luu ba pha M3 1
bao nhiéu ?

Tra lon:

Cau hoi 2: Ti 1¢ giita dién dp mot chiéu U, vai gid tri hiéu dung cna dién ap xoay
chiéu U,. trong mach chinh luu M3 khi khong ¢6 tu toc 1a bao nhi¢u ?

Tra lon:

Cau hoi 3: Tan s6 cua dién dp gon séng Uy, trong mach chinh luu cau ba pha B6
1a bao nhiéu ?

Tra loi:

Cau hoi 4: Ti 1é gitra dién dp mot chiéu U, véi gia tri hiéu dung cua dién ap xoay
chiéu U, trong mach chinh hru B6 khi khong ¢6 tu loc 14 bao nhiéu ?

Tra loi:.

Cau hoi 5: Dién dp gon séng Uy, thayddi nhu the nito khi dong tai taing ?

Tra lot:

62



DU AN JICA - HIC THUC TAP PIEN TU CU BAN

4.2 Mach én ap tuyén tinh

¢ Giai thich hoat dong:

Gia sir dién ap tai ¢6 xu hudng ting do dién dp dau vao ting, dién dp phan hoi
V, cling tang theo. Boi vi dién dp Emiter cua Q2 duge gilt ¢6 dinh bai diot
zerner nén dong qua Collector ctia Q2 tang va do d6 dong qua R3 ciing tang.
bicu nay lam gidm dién dp Base cua Q1 va cudi cing lam giam dién 4p Emiter
cia Q1, giam bi lai sy tang ban dau clia cia dién ap tai (Xem hinh 4.2.1).
Biéu thitc clia di¢n dp ra ¢é dang:

Vow= Aa (Vy+ Vi) (D

Trong do
V, :ladién dp zerner
Vi o la sut dp Baze-Emiter cua Q2.

. § D N R, .
H¢ s6 khuéch dai cia mach la: Ao = o +1 (2)

D¢ cho bo 6n dp hoat dong 6n dung, dién dp vao can phai Ién hon dién 4p ra.
Thue t&, mién 1a Vi, phai lén hon Vit nhit 1a 1 hoac 2V, Q1 s& ti€p tuc hoat

déng nhu mot tang 1ap Emiter.

(et

Hinh 4.2.1
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e Trinh ty thuc hién

Lap rap mach dién nhu hinh 4.2.2

R a
1156
=, e e mmim——— e _..—0’\‘/\"{'\‘,._ . ....T_ P _T P— et e e e e T "\
H [ TS I
i 4 1000hm 5%, | o %Rd 4
H ' .l
: i 47)0km 5%
B : 4 TKOnm S IR 5%
0-*8v .
R2 %
1.C<OPM_5% a7 P
Lo , 2801815 j—— ' _.________i 10k
1 ! ,
: ! 50%
H | L4
01
U 7K 10747
I U,
_______ _ — - —T

Hinh 4.2.2
» Dit dién dp mot chiéu U = 18V, chinh bién trd sao cho dién dpra U, =10V,
» Thay d6i dién dp vao v ghi lai cdc dién 4p ra & bang 4.2.1. V& d6 thi biéu
dién quan hé di¢n 4p ra vé6i dién dp vao lén hinh 4.2.3.
Huong dan: Pién trd R1 1a dién 116 bdo vé tranzito khi ngdn mach hodce qud tdi,
O thé bd RI néu dimg nguon cdp dién ¢6 han ché dong va chinh dong gidi han

= O.IA.

W] 2 | 4 6 8 | 10 | 12 | 14 | 16 | 18
uwl | o o

Bang 4.2.1

U, (V)

00 2 4 6 &8 710 12 14 16 Upv)

Hinh 4.2.3
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4.3 Mach 6n 4p tuyén tinh c6 han ché dong

e Hdy tinh todn v&i mach dién trén hinh 4.3.]

o 330hm_5%
(_} A‘- FA __1—?’ SE——— .._—o
! 2
Zkohrm 3.3kchm
P %
? 1kohm Q2 '; i Key =a

= ‘ﬁé 5K LIN
50%

D1

x § 10kohm

)

[ R - [, PP

Hinh 4.3.1

» V&i mach dién trén hiy 4p dung cong thire (1) va (2) tinh A khi chinh bieén
trd O vi trf trén cling? dudi cling? ghi céc gia tri tinh cla ban vio bang 4.3.1
» Néu V, = 6,2V, hdy tinh gid tri dién dp tai nho nhat (min) va 16n nhat (max),
ghi cac gia tri tinh duge vao bang 4.3.1(Coi V.= 0,7V)
» Gia st Q3 thong khi V.= 0,66V. Hay tinh gia trf clia dong, 1ai & d6 xay ra su
han ché€ dong, ghi lai cau tra 101 nay vao dong /,,,, cua bang 4.3.1

e Trinh ty thuc hi¢n |
» Lap rdp mach di¢n
» Chinh dién dp ngudn dau vio V|, = 18V, chinh bién trd Sk dé nhan dugc V,,
16n nhit va ghi gid tri vao dong V., cba bang 2
» Chinh bién trd 5k d€ ¢6 gia tri V= 10V, néi dién trg tai vio dau ra. Thay ddi
dién trd nay wr tk xuong 100Q. Khi dé dién dp tdi s& giam, ghi lai su thay déi
nay vao dong AV, (1ai) clia bang 2
» Giam dién trd tai cho dén khi dién dp ra bt ddu giam.
» Ditdién 6 tai = 1kQ. N6 ngin mach clra ra 6n dp, quan sat dién dp ra giam

xuong 0. Thdo diay n6i ngan mach va quan st dién ap ra trd lai gia tri 10V,
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~ Thay ddi dién 4p cung cAp V, 1 12 dén 18. Dicn 4p tai ¢ hoi thay doi, ghi
gid tri nay vao dong V, (ngudn) cua hang 2.
~ Dat V, =I5V, V=9V va di¢n tra tai 1kQ. Po dicn ap tai cac chan cla

tranzito. Ghi cdac gia tri do dugce vao vi o chan cac tranzito trén so do.

s AT e
S ST IW]

i —_
i A(“I..( -

LX)

RV —
Ot i}

7

ITHENTEES

I

AN

Bang 1: Tinh todn

7
ot el

v e —

s

' A\}Um (_lal) =

'AV,, (ngudn) =

Bang 2: Do ludng
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4.4 On ap xung
e Khdi niém chung
Trong mach 6n ap xung, tranzito cong suat lam viéc & ché do dan va tat. Gia tri
trung binh ctia dién dp ra dugc thay déi bing cach thay déi ti 1¢ gifta thoi gian
dan va tat cua tranzito (thay déi bé rong xung — PWM).

e Trinh tu thuc hién rdp va khao sat dac tinh mot mach 6n ap xung béng thir

nghiém.
(1) Rap mach dién & hinh 4.4.1

Q4

BD139 L1
- — — . Y Y -

I — e -

A|_E 20mH
R1 | R2 l

—— -4
R3 L R4

i R7 RS |
1 Dokom-_wg ? 10kORM_5% 1.0kOhm_5% ? 1.0kOhm_5% g
c1 c2 i | 2 2kORm_%64 7KORM_S°

D1 | A

[3:]
47

—AAN——————

00h_5%

C3

N I I . o
20VN| 1 | 100nF 10nF 1BHEZ | i | ol
scibis — e |az | | a3

25C1815 L doreis - P

g Key = a
§ 10kORm_5% ¢ Webon
: | so% v
v | 02 I
18HE |
[_]r * | Ur\
1 i i 1 i
Hinh 4.4.1

Luu y: Cuc tinh cac tu hod hoc.

(2) Chinh dién 4p ra bang bién trg P sao cho dién dp ra U, = 5v va U, = 15v.
Trong ca hai truong hop dung may hién soéng do dién dp ra cua mach bién diéu
xung (diém A). V& cdc dang séng vao hinh 4.4.2 va 4.4.3.

(3) Mot mach tich phan duoc dat ¢ 161 ra dé loc 14y thanh phan mot chiéu can
thiét. Uu diém cua mach 6n 4p xung la nang luong tiéu hao trén tranzito cong
suat rat nho.

(4) Chinh bién trg cho dién dp ra U, = 10v va thay doi dién dp vao U tir 2v dén
30v nhu & bang 4.4.1. Ghi céc gid tri dién dp ra tuong tng vao bang 4.4.1.
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V& d6 thi quan h¢ gifta dién dp ra U, vdi dién ap vao U, (U, = f(U,)) vio hinh
4.4.4

Hinh 4.4.2 Hinh 4.4.3

biéu chinh Diéu chinh

Y = 5V/dd chia Y =5V/do chia

X =0,1ms/do chia X = 0,1ms/d¢ chia
(U, = 5v) (U, = 15v)

Ufvyl2 4 {6 8 [10 [12 114 [16 [18 [22 [26 130

oo i

Bing 4.4.1

V) ‘ |

I 10
o

0 T 10 | 30 T 30°
Hinh 4.4.4 U, (V)
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bo dong vao I;; va dién dp U, cha tranzito Q, tai U, = 20v va U, = 10v (16 ra
khéng mic tat).
Do dién dp Uy, dién dp ra U, va dong vao [, véi tii R, = 47Q.

Ghi cdc gid tri do duoc vao bing 4.4.2. Tinh cong suat vio, cong suit ra va hiéu

SUAl,
Thong s6 Khong tai C6 tai '
I U (V) o 20 | 20
U, (V) 10 1
[ (mA) _
U(f]i (V) Il
Bang 4.4.2
Cong suat vao: P.=U..1I.,=
Cong suat ra: P.=U,.I,=
P
LA QAT — A
Hiéu suit: n="p =

o Tra l&i cau hoi
Cau hoi 1: Dong tai anh hudng nhu the ndo dén dién dp ra ?
Tra 1oi:

Cau hoi 2: Dién trd trong ctia mach 1a bao nhiéu ?
Traloi: R =R, (ﬁ&— b) =
1,

Cau hoi 3: Cong suflt roi trén tranzito Q, 14 bao nhiéu ?
Cing mét yéu ciu nhu trén, cong sudt roi trén tranzito trong trudng hop én dp
luyén tinh 1a bao nhiéu ?
Traloi: P, = U . I =
P,=(U;-Uy. L=
Cau hoi 4: Uu diem ciia phuong phdp 6n dp xung so véi phuong phdp én dp
tuyén tinh.
Tra 13
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4.5 Hoat dong co ban cua tranzito

Circuit

|
1

(7

=/

I0O00000

10[maA|

c

D.C. amperemeter

E D.C. voltmeter -.,—~
/'_“‘\ D.C. voltmeter VL
O - ™ VEB [+
- O

e _
Power supply-1 M I N Power supply-2

e Noi day

(1) Noi vai ampe ké va von ké

(2) Chu y dai do cua von ké va ampe ké
(3) bat dién dpngudn 1 va2 & OV

e Do su tiéu tdn nguodn

Vi (V) Iy (LA) Vipx Iy

Vo (V) c(mA) | Vpx I

(1) Gitt nguyén dién ap nguon 2, tang V., 1én tung chit mot bang nguén |
dén khi nao den sdng.
(2) Poc dién ap cua Vg, I, V|, val, va ghicac gid tri do vao bang

70



DU AN JICA - HIC THUC TAP PIEN TU CO BAN

4.6 Pac diem co ban cua tranzito (B chung)

-
3 <Actual diagram of the entire circuit=>

D.C. amperemeter IC

PSS

D.C. amperemeter IE_‘E”E‘Ati
f 1l
: rl )
o

| O O-ofF D.C. voltmeter VBE D.C.voltmeter VCE o~ o OO0
Power supply 1.5(V] Power supply
12-24[V]

Bu6ce 1: So do noi mach nhu hinh 4.6.1

(1) Biéu chinh bién tré R, sao cho V,; bang 0

(2) Biéu chinh bién tré R sao cho V. bing 0
Luu y: Theo kinh nghiém thi tranzito luon luon duoc diéu chinh sao cho nho hon
su ton that trén Collector, P,..

Pe=1cXx Vg

Budc 2: Do Vyval.

(1) bat I, = 0 (V, thay d6i khong dang ké)

(2) Moi khi Vi tang Ién 2V thi do dong I.. (Po I that nhanh dé khong bi

anh huong cta nhiét do 1am dong thay déi).
(3) Méi khi 1, gidgm 1 [mA] thi lap lai budc (2)
(4) Ghi lai gia tri dong do dugc & budc (2) va (3) vao bang 4.6.1
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It = O[mA] IE = 1imA] IE = 2[mA)] IE = 3[mMA]
ves[V] | lc[mA] | ves[v] | IcmA] vee[V] | Ic[ma] | vee[V] | Ic[maA)
2 2 2 2
4 4 4 4
] ] 6 )
8 8 8 8
e B N [ U [

Bang 4.6.1

BuGc 3: Do Vi yval,
(HDbatV,=0[V]
(2) Giam V., ~ 0,2 [ V]
(3) Giam V|, cho dén khi nao dong (I,.) tang cuc dai
(4) Tang V., 1én 2V, 3V va 4V r6i lap lai bude (2) ~ (3)
(5) Ghi lai két qua cua dong 1, ra & bude (2), (3) va (4) vao bang 4.6.2

VCB = O[] VCB = 2[V] VCB = 3[V] VCB = 4[V]
VEB[V] 1E[ma] VEB[V] IE[rma] VEB[V] IE{rma VEB[V] IE{mA]
22 0.2 0.2 0.2
0.4 0.4 C.4 0.4
0.6 0.4 0.6 0.6
0.8 0.8 0.8 0.8
/_\\\“—’V__\N"‘L‘——'*" T T e

Bang 4.6.2

BuGe 4: Do dong [.val,
(yDarV =0 (licnay I, =1, - al,)
(2) Giam dan [, xuéng moéi lan 1 [mA].
(3) Giam I,. dén khi nao dong I tang cuc dai
(4) Tang V g 1én 2V, 4V va 6V rdi lap lai bude (2) ~ (3)
(5) Ghi lai két qua dong [.. & bude (2), (3) va (4) roi ghi vao bang 4.6.3
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VCEB = 0[v] VCB = 2[V] YCB = 4[V]
IElmA} | ICImA] | IE[mA] { IC[mA] [E[mA] | IC[mAl | IE[mA] | IC[mA]

1 1 1 1

2 2 2 2

3 3 3 3

4 4 4 4

Bang 4.6.3

Bude 5: VE dac tinh cac dong do duoc.

[ma) )
= e
-10 =
s amom B
(mA] 2282
-8 o
L5}
8 le — 3[mA] canstant §.‘
I
L = 2[mA] constant 1 Fi
Ic -4 & =
T i€ = 1[mA} canstant e 2
-2
-1 l& = Q[mA] constont T .
1] /—F—_—__H_-__ D
1.0 0 10 .20 -30 V] 01 0 02 0.3 04 [V]
—» v —» Vg

Vi du dac tuyén Ves-le trbang 4.6.1 Vi du dac tuyén Ves-le ttr bang 4.6.2

L 1 i
o041 2 3 4 5qmal

Vidy dac tuyén g - It bang 4.6.3
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Tham khao

Maximum rating at 25°C (ts) IE = D{mA) Characteristics
Type Application
Ve VI | ViglV] | leImA] | Po[mW] | Vo [VI| TeglpAl | Vee(V] | Le(mA) | TyleAl
25A57 | RF amplifier -18 0.5 -5 55 -18 -12
25A71 | RF amplifier 20 0.5 -5 100 -6 -13 -6 1 50
25B90 |Voltage amplifier -18 12 5 40 -18 1
25R122 | Switching -80 40 -1.5(A) 20[W] -80 -2(mA)
25B157 |Voltage amplifier 7 7 5 10 ;) 10 -0.5 4.5
258178 [Power amplifier 20 8 300 225 12 20 0.25
- T I o () I R AU SN I
Medium power
25B189 amplifier -25 12 -250 250 -25 -14 -b 180 -20
2.0 T -2.0 s
1
-1.8 "
.
= = 1.4
(=
- e L -4
=< LS - 1874
P 5 g 12
e ? g 1| = [1.0[A]
c v 5 o £ !
20 . N 0j8
3 & & -08
N 06
] § -0.6
E 8 ol4
o -0.4
of2
/ -0.2
0 -10 .20 -30

0 02 04 06 08 10
Ves [V]

>

4.7 Pac diém co ban cua tranzito ( E chung)

+ —
- loy—r— N
__:\LBJ.— b C ! “| 7
E | \.-) I ﬂJ‘._
+ %e4C v L.3Rc
Re (o | ¢ G Tfc
- (va | \
L4 + | |
B B

=+

lo. 0 O

Power supply 1.5[V] Power supply 12— 24[V]
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Bude 1: So dd ndi mach nhu hinh 4.7.1
(1)Dicu chinh bien rd R, sao cho V. bing 0
(2)Diéu chinh bien 1rd R sao cho V. biing 0
Luu y:
Theo thi nghi¢m sau thi tranzito ludn luon dudc diéu chinh sao cho bé hon SU 1On

that trén Collector, P,..

Pe=1xVy
Bude 2: Do dong dicn [ ghi lai k&t qua
Do Vi — 1]

(Hhbati,=0

(2)Moi khi Vy, tang 1én 2V thi do dong 1.

(3)Moi khi T, giam 5 [pA| thi lap lai bude (2)

(4)Ghi fai gia tri dong do duge & budc (2) vir (3) vio bang 4.7.1.

ls = (uA] Is = 10 [pA] la = 15 (A la =20 (A | —‘
 Vee [V] ] fe ImAl || Ve (V]| Ie ImAl | vee (V] | 16 Ima] | vee (v] [ Ic [mA]
'-___._.__ ._____J: PR S, PR mm R H — 1 —— . N
|2 2 2 2
L S W S —
P4 4 4 {4
L8 6 6 - ?
_ —_— — - Jli — . —_  — — —_
8 8 I 8 .8
T Bt I e ——L*'mh P

Bang 4.7.1

Budc 3: Do dong I, va ghi lai két qua
[0 Vi, — 1]
(hbat Vv, =0[V]
(2)Moi khi V, tang 1én 0,1 [ V] thi do dong I,
(3)Tang Vy 1eén 2V, 3V va 4V réi lap Jai bude (2) ~ (3)
(4)Ghi lai ket qoa cia dong I, ra & bude (2) v (3) vio bang 4.7.2
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o A . .
r VeE =0 [V] I Vee = 6 (V] Voe =10 (W) Vee = 15 [V]
Vae [V] ! le (Al | ver [V] | Is [uA] | WVee V] | le Lual | vee [V] | Is [uA]
| :
I U B i . SRR S
0 i o 0 | | o
—_— o= . —————— . e — = } ot f—— —_—————— —_—
0.1 5 o1 o1 I
0.2 0.2 I 0.2 02 |
0.3 03 0.3 03 |
! 0 I L
LT el J e — e -
Bang 4.7.2
Budc 4:VE dac tinh cho cdc dong do duge
imA] imA]
=10 —40-
8 S
= —30 o N
6! 's Sl
- +—20— > 7‘0
Ic A I
-4 \B=“100’l [|—10
- A
I L _//,/‘5_0:: 0 I
' L Ig=0
0 |£-——— ; ) L 1 1 1 1
0 —10 __20 —30 _40 [V] 0 —0.1-—02—0.3-—0.4 [V]
— = Ve — = Vg
Vidu dac tuyén V-1, tit bang 4.7.1 Viduy dic tuyén V-1 tirbang 4.7.2
Tham khao
Bac dieém k¥ thuat cua tranzito
Maximum rating at 257 (t=) TE = {i{m A Clhuaracleristics
Typre Application
Ven [V] ViuIV] | TelmA] | PoImWT | Vo VT deglual | VeelV] | EeimaA) TgTu)
28A57 | RF amplitier -18 0.5 -5 55 A8 o
25471 | RF amplifier -0 .5 5 100 & 13 -6 1 -l
25890 \}ona"ge amplifiar -18 12 -5 10 -18 pLU Y A SR
'2'35'] 2'2' ;v;m;hi'ng" T &0 40 1.5(A] 20w] -0 2{mA)
[ 2-551.;,?- \;‘otviuwgé c;n‘;pl-ifit-er_ o _.:r ----- 7 o 5 10 -2 i 5 1-5 .
Power amplifier ; B ).25
258178 el | 110- 1 s _____ 3[30- _ 225 ] —1_2_ 1 .2{1 ________ t ________
256189 | Medium pawer 25 12 250 20 23 1 % 180 0
ampiifier =
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— | ——-20 .
I |55 | 258122
o
Lo . o —45 | ta -25 Ci
LY

- ) J ! | i
—60 —40 20 |0 —20 40 —60 —80 @

Collector mark

. — |_0'4
' i

AN

: VBE

L -10

77



DU AN JICA — HIC THUC TAP PIEN TU CO BAN

4.8 Khao sat dac tinh cua tranzito don noi (UJT)

VR, +,—~— — +
IB2 , R
15 10 1

v kally  E~ s, +12 25V

T VR, QB 1B, VBB évﬁnﬁ

5~ — 2SH13 | ~ 3~10

I‘lO[le ‘ (k]

Hinh 4.8.1

. Base 2 (B, ) o
P VR3 10 [kl = = 1 @_ Base 1 (B,
T\ ‘Q

Budc 1: Noi mach nhu so do hinh 4.8.1
(1) Noi chinh xéc cac dién cuc cua UJT: B,, E, B,
(2) Khong dau nham cdc dién cuc cua dung cu do
(3) Pat cac bién trg ¢ vi tri cuc dai (xoay hét vé bén phai)
Budc 2: Bo Vi va
(1) Biéu chinh VR, sao cho Vi, =0 [V]
(2) Pat VR, cuc dai, sau d6 xoay VR dé tang dp V,..
(3) diéu chinh VR, dé dong I, =5 ~ 20 [mA]
(4) Piéu chinh VR, sao cho V= 5 [V]
(5) bat VR, cuc dai, va diéu chinh VR, sao cho dong I; = 20 [mA]. Sau do
do V..
(6) Piéu chinh VR, sao cho V, = 10, 15, 20 [V]. Sau d6 lap lai budc (4), (5).
(7) Ghi lai cac gia tri Vi vao bang 4.8.1
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Vi = 0 (v) V= 5(v) Vi = 10 (v) Vi = IS.;;') Vi =20 (v)
LImAL | Vi V]| IdmA] | VIV ImA) | VY] | TemA] | VTV I-.;[mf\] :v [V]_.

— o _5_ B : : : 1i

10| 10 1 i 10 | e

15 15 15 ‘ 15 | 15

20 o 20 20 .. 20 20

Bang 4.8.1

BudGe 3: Do 1, . Vs

(1) Xoay VR, dé chinh lai .= 0

(2) Piéu chinh VR, sao cho I; = 2 [mA/l. Sau d¢ do dong [, bang cdch dicu
chinh VR, dé tang V, tir 2 [V11én 14 [V] mdi lan tang 2V.

(3) Diéu chinh VR sao cho I;; = 5 [mA]. Sau d6 do dong I, bang cach dicu
chinh VR, d¢ ting V, tt 2 [V] 1én 16 [V] mdi lan tang 2V.

(4) Biéu chinh VR, sao cho I, = 10 [mA]. Sau d6 do dong 1, bang cach dicu
chinh VR, dé tang V, tr 2 [ V] 1én 20 [V] mbi lan ting 2V.

(5) Diéu chinh VR, sao cho I, = 20 [mA|. Sau d6 do dong I, bang cdch diéu
chinh VR, dé tang Vy, tir 2 [V] Ieén 20 [V] méi lan ting 2V.

(6) Ghi lai cac gia tri & cac bude (2) ~ (5) vio bang 4.8.2

— - p e e e— S ro— — - - —

le = 2 [mA] f g =5 [rmﬂ‘«1 i. le =10 [mA] g 1E =20 [mA] } 1

- ——t

T I [.__._ —- J 1 —_— . _1. | _—H

! 1|
Ve {V] !iaz [mA] !| Vas (V] Iz [ mA]I Vea [V ||BZ [mA] Van [V] Iaz [mA]

2 2 ? | 2
B} U S
4 4 ! 4 I 4 B
- .. .I. ___i__ —— B [ S e p '"'""_1. . __1 - s
- - | Lo ;
_ o : _ I v — -
| ' . ! . i
1 : | [ ' 1 -
L 1} ST — S S U
-E 1 1 | I:
s — S |! S Lo
. 1a H 16 20 24 |
. I L. R [—
- — - e S Tl -
Bdng 4.8.2

79



DU AN JICA - HIC THUC TAP PIEN TU CO BAN

Budc 4: Vé duong dac tinh.
25H 13-R Ves1-le

Vizs) - ls2
4 25
! I b 1 , ] .ll
12 ke [ | /
- N [N |
20 IETIEI ALY m
— | |
s 1 z i AmEn
S\ i s b
A\ - { ’ !.* !:‘ ’ 1d = 2b°(
< 6 \ A £ 1/ i
[n] \\ h, . @ L i /|
4 \\\E\ sh 4 / :
\\_E N~ i} 204 A _HHH 1
\ s (15 2 117 e
2
B 1/ A 1 -
— 0 I'
! 0 4 ] 12 16 20 ! 0 4 8 12 15

Dong dién Ir [mA] Dong dién Isz [mA]

(1) Tranzito don n6i (UJT) la mot loai tranzito dac biét duoc sir dung trong
cdc mach SCR nhu 1a mot mot phan U trigger. Tranzito ndy ciing duoc
goi la mot didt ludng cuc B.

(2) Chét ban dan loai N ¢6 hai cuc B,

B,

va B,, n6 ¢6 mot dau ndi PN (E) & giira. 7
E

5

B

»

ap

O-
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(4) Khi Vi, = 0 thi UIT nhu Ia mdt didt théng thudng. Con khi Vi, > | thi
UJT nhu [a mét dién tr(y nguoe.

(5) Theo 1y do dua ra & phén (3) thi R, déng vai trd nhu mot bién wd. O dudi
muc hoat dong binh thudng thi di¢n trd R, 16n hon R, khoing 20%.
nhung no lam giam dién trd khi ¢6 dong chay qua E. Dién dp roi phu
thudc vao su thay doi dién trer duge mo 1a nhu hinh sau:

ip
.- Peak
ves >0
' __Mlmmunj_
Piénap v, "\ ves-o(v]
Ve
- = L= Vg open
AT |
——— JL..___.._._...... . R - - P
Déng dién 1. -
I,: Dong cuc dai
I,: Dong cuc tiéu 7 = R,
Vy: bién dp cuc tiéu R, + R,
Vp: Dign dp cyc dai Vy,: dién dp tiép xuie diot
Vp=n.Vg+V, gitta Bva E.

4.9 Pac tinh cba tranzito hié¢u ing truong (FET)
Céich mic nhu hinh 4.9.1
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Rheostat

Power supply 2 [V] Power supply 20 [V]

Budc 1: Chuan bi do.

(1) biéu chinh Rheostat dé dat Vs = -2 [V] va n6i gilta cuc cong (G) va cuc

nguon (S).

(2) N&i cuc ngudn va cuc cong véi nguodn. Noi Ampe ké véi Volt ké.

(3) bat Vs =0 [V]
BuGce 2: Do dong qua cuc mang (D) I, doi véi dién dp gitra cuc mang va cuc
nguon Vg

(1) dat Vs = -2 [V] bang cach di¢u chinh Rheostat

(2) Tang dan Vs Ién, moéi lan tang la 1 [V] vado I,

(3) Thay doi Vg lén —1,6; -1,2 va -0,8V va lap lai phép do (2)

(4) Ghi lai cdc gid tri do dugc tir budc (1) ~ (3) vao bang 4.9.1
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Pactinh V- [,

!_VGS:—2 {v] [ Vas = — 1.6 [V} —” Vgs = —1.2 [\/’] V VGS——OB[V] ]
Vos {V] | lo [mA} [Vos [V] |Io [mA] ” Vos [v] o [mA] [ vos (v] ‘tD [mA] ;
I ——F JRS— 1 _+ [ O 4 i
1 ! 1 : 1 ? 1
— R . I . [ s o
2 ‘ 2 2 Co2
M

e | — ——=

Bang 4.9.1
Budc 3: Do dong [, doi vai V..
(1) Dat Vg =5 |v]
(2) Thay d6i Vg lén -2;-1,6; -1,2; -0,8 ... v do [,
(3) Ghi lat cdc gia tri do dugce tr bude (2) vao bang 4.9.2

bac tinh [, doi v6i V

R e T
Vos*SW! VDS"S[V] : Vos = ?2[\/] i '
Vas [V] ‘ Io ImA] | JJVGS (V] | lo [mA] _Vcs \2 |D [mA] || Vs [V] ! o [mA]
- —— — -
-2 -2 —2 ! .
— L. . : |
‘> | et d— ] . — -
- -1 | Lo—16 | I 186 ; ! , _
bo—1.2 | -1.2 i =12 .
—_ k- 'T_ oo — - — —
. 08 ~0.8 i | _pa8
: L i : Ao -
-04 | —0.4 i —04
R A —- A e o !

Bdn54 9.2
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Bude 1: VE

dac tinh

| i ‘
| ! [ ' ‘
— 1 | -
i
| |
7
Tham khao
. T__1 * Absolute maximum rating (Ta = 25°C) i'i " Electrical characteristics (Ta = 25°C)
| - 1
i I Ip lgss Vase FCOndition Common source
| Struc- | || maximum maximum maximum R
Type : PV Vass I I Tew || current current current |
ture . pss . G ° ° o | 'a[verags Q{'DG 'a\irerage VGSL’DS Gm (ms]
Voso| Vogo i I [mA] mA Vi VI VT Mini ) i
(mW] V] | (V] |[mA]!(mA] |(°C]| Ves=0 |Vas > Vase| — p——m [ o | e
| : Vos>Vgsc! Vps=0 Ip=0|VpslV] |
l2si1| 4 |10 | - +20 |-10| -~ |150| -o09 1.0 6§ | ~10 | 0|-10] 01 | - | 06
l2s012 | 100! - *20 |-10| - |150| -0.9 0.1 5 ~10 | 0 |-10| 0.1 - | 06
3sK11| MOS | 100 20 tz% 10 - | 150 *2.0 —~10(pA) | -8 6 o|6 | 04 |075] 15
| |
3sK14| MOS | 100 | 20 | +30 l 10 ~ | 150 *1.0 -2[pAl -5 8 o|l1w0| - |o6| -
23 COMMON SOURCE | i A S O I B B
Ta=100°C - ’ < i — COMMON SOURCE
0 - E ——1.0k—— L Ta=25C
| — 1 | | ! |
3 -gi ra | T 1 0‘ 1
— — I | b
E ‘ ~ 0.8y ' f .
o ~06 € i Pl .
z _ -5 ——0 .61 ool
3 12 Fe T ? 1
€ -14 L® 04 04, |
g 16— e YT u
- 18 ] ; ~0.6
—2.0V 0.2] ; =
i | _ | Vas = -0.8.
o 1 2 3 4 5 8 vos = 10/ ==
Voltage between drain and source - i !
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* DAC PIEM TRANZITO HIEU UNG TRUONG
l. Tranzito hiéu tng truong {FET)
C6 hat loai tranzito hiéu tng truong: Loai JFET va MOSFET .
2. Cau tao va ky hi¢u
Loal lranZilo ¢y ring tricong ¢6 moi noi (J-FET)
(1) Loai tranzito hi¢u tng trudng ¢6 moi ndi (J-FET) gom mot chat ban dan

loai N (hoac P) véi mot chit bdan dan loai P (hodac Nj duge gin & hai dau.

Eisctrodea o Brain |
[ Deplet:on layer §‘
f |
] ‘ty pe f Gate Gate !
Suuree Drain I
o —-f N-type ch mne! '
T ! Source Source !
Electrade
I P J {N-chanel} tP-chanel)

Drepletion layer & Gate G

(2) G& ¢ic 1Gp cua modi né1 N-P ra thi phan duge gidi han gitta cic 16p do
dugc got la kénh

(3) Kénh bao géom chat bian dan loal N dugc goi 1a kénh N va kénh bao gom
chat ban dan P goi la kénh P

(4) Cic phan wr mang trong kénh loai N hay P gom ¢6 dién tor va 16 trong
tuong ung véi nhau.

Loai tranzito hidu iing tricomg o6 cue cdng cach dién (MOS-FIT)

(1) Nhu lép ban dan loai N duge dat giia mang va ngudn, Khi dién dp am
duogc dit vao cuc cong nén day cdc dién tir & kénh N vao ving nén P 1am
thu hep tiét dién kénh dan va dong 1, bi giam xudng do dién trd kénh dan
tang lén.

(2) Dong qua cuc mang duge diéu khién bang muc dién dp cla cuc cong.,

(3) Tong ird ngd vao 16n (khoang 10 ~ 10" [MQD nhu dién cuc cong duoc
ma mot 16p oxide Silic.

Source Gate Electrode

- 2 Dram |D
S0 oxide film .__xi\
. oL P
s|
{(N-chanel) {P-chanely
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4.10 Khao sat trang thai cuna tranzito,

25C1815 |

LED ‘ _~ Longer
Reg E i Q e
r - by e
VR = 250 [kQ) P =V gmingr T\
+ =1 . 1 ! Base
r —{ Is } = Vee Collector
LI RBZ | ' - 16
T15 (V] 8 [ks]

—_—

S (2

= " 100 (pA f)
N[ I
N Amperemeter, mA
\ Amperemeter, uA

- DC power supply
10 [V]

Hinh 4.10.1

g M-3 battery

BuGe 1: Noi mach nhu so do hinh vé
(1) Khong dau nham cuc cua tranzito: B, C, E.
(2) Kiém tra cdc cuc va ddi do clia ampe ké& da diing hay chua.
(3) Chu y cuc tinh cua Pin va nguon dién.

Budc 2: Bat bién tré ¢ gia tri max

N\ (1) Xoay bién tro dén max

(1) Lap pin vao gia do. Chu y phai
™ lap déo cuc.
(2) bat nguén DC bang 10 V.

(3) Xac dinh lai xem hai cuc B va

C ¢6 bang 0 hay khong ngay ca

khi bién trg dugc xoay dén max.

(4) Sau khi da xac dinh duogc, xoay
/ bién trd dén max
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Bude 4: Mo1 quan hé gitta dong 1, va L.

/ \ (1) Lay pin ra va do dong 1. véi |
=0
(2) Lap pin nhu hinh vé

(3) Bat dién dp ngudn bing 10V,

(4) Dat dong [, véi dién ap nhu ¢

K / bang dudi day, diéu chinh can than
bién 1ro.

(5) Ghi lai gia trn dong 1,

(6) Chi ra 3 viing clia ranzito ;
khod, dan va bio hoa.

i f L B R - T! A a0 A0 fll BT R0 00
P Dong Bazg © AM T Thay WAL | IuAT G TeA T AT [eAT | IRAL | AL | AL | [pa] - AL | 1A
. ) i U] puh | i
Ly i
Cullector :

~ Trigng thiii ! : !

Bude 5:VE do thidong I, - 1.

9.04

_ 75

=

= 6.0+

Eﬂ 45-

= J0-

|

15
e [T Ty N A | N F R | | 1
Am 0 10 20 30 40 50 B0 70 80 90

- Déong Bazo [LA]

Trang thii cia tranzito
(1) Trang thai OFF:
-VI trang thai nay thi dong . = 0. Dong 1. s€ khong chay ma chi ¢6 dién dp dat

vao Collector. Dong 1. chi chay khi ¢é dong 1.
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(2) Trang thai ON:

Dong I tang tuong tng véi su tang ctia dong I, M6i quan hé giita I, va I
dugc xac dinh bdi cong thie: 1o =hy. . I
(3) Trang thai bao hoa

Dong 1. van khong tang ngay ca khi dong I, vin tang. Dong dién bdo hoa

dugc xdc dinh bai dieén dp cung cap va dién tré tai R,

Hinh 4.11.1
Tr: 25C18B15Y
[e]a}elele]
+E
o]
10 [maA)]
20k02 B D.C. amperemeter
= ‘\ l & RL
ity £ N eJelelele
PN
10 [V]
oo O_O_ D.C. voltmeter
/‘_‘“‘\
100 [uAl ([_1\
D.C. amperemeter o4 O T
lo—

10 [Vv] Power supply

buocl: Noi mach nhu hinh 4.11.1 (1) Khong dau nham von k& va ampe ké.
(2) Chu y dai do ctia von k& va ampe ké.
(3) Xoay bién tro dén max

Budc 2: Lap pin vao nguon. (1) Pardien 4p nguén V.= 10V

(2) Lap pin
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Bude 3: Cich do R = 11kQ]
(1) Tit cong tic S. Po V., 1. va Vi khi I, = 0.
(2) Bit cong tac Sva do V., I vl V,, bing cich diéu chinh bién tro dé tang

dong I, theo bang dudi day.

"~ Cong © Cong tic bat
Iy | be Lt e
LUILY SluAl | 10[A] ) BElpAl 200pA]  25[pA] | 300uA] | 3SaAl 400l | SOIpAE C 6i[pA] | TDIpA)
Ve |
e |
Ve - S

(3) Thay R = 1,5 [kQ] va do lai Vy;, [ va V.

f | Cong Cong tic bat
B | mctat | i
0[pA; SAL W] [ FIRAT 2000AT | 2FIAL MNeNT | 3SIAL C 0(pA] 4S[uA] [ S0fAl

BuGc 4:Tinh hy, va h, khi R, = 1[k€]

g
\4

(1) H¢ s0 khuéch dai dong DC: h,, khi I, = 30 [pA], [ = ----[mA]
I,

T cong thite : ;?;.-;.; =—=
Iy

(2) Hé s6 khuéch dai dong AC h, khi I, tang tir 25 [HA] ~ 35 [uA]
(Al, = 10 [uA]
[otingtr _ mA _ mAAl.=___ [uA)])
T comg thie:
h, = %ﬁ‘ -
i
Budc 5:VE do thi
(1) V& dac tinh cta I — V., & gée 1/4 tha nhat. (Khi R, =1 va 1,5 [kQ])
(2) V& dac tinh cha [, — 1. & gbc 1/4 thi hai, (Khi R, =1 [kQ])
(3) V& dac tinh cua [, — V. & goc 1/4 thit ba. (Khi R, =] [kQ])
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Basa current, 1g [LA]

Phan tu thi hai Phin tu thd nhat
bactinh I, - L. i bac tinh I - V.,
' D.C. load line
: | 0 RL =1 k)
! f er Ry = 1.5 (k0]
:‘ Y
1 g O
l ' E
I : IJ WL
| | R
| g
| Ve ol
I : é s
! 8w
! . 8 a
| t (3]
L
i -
|

|J 1 I ] . il
T

1
|
|
|
|
|
|
|
j|
I
!
!
|
|
|
30
“__jl____‘ 15 Voltage between emitter and collector VCe [V]
{
|
|
[

|
|
|
l .
9 75 60 ‘?si 15 o 2 4 6 8 10 12
|
-
| —_
_}.. : 49 >
| L
i ! im0 3
; | h=4
I | '-3 5
1 =
!: 1 1w g
I R 8
| | 1 0
| | L e
I | . Te g
Co :
P # : f _'hg 2
Phan tu thi ba o s
; ; &
Tt Y | wm =
Dac tinh I, -V, | : | To §
: | : o
[=]

Budc 6: Nhap su thay doi 6 V., [ vt V. bing cich thay déi 1, trén do thi.
(1) Nhap thay doi & V. & gée 1/4 tha 3
(2) Nhap thay doi & [ & gée 1/4 thit 2
(3) Nhap thay déi & V. & g6c 1/4 th |
[. Budng dac tuyén tai.
(1) Khi di¢n ré tdi R, duge ndi véi tranzito va ngudn cung cip V. giit dien
ap khong doi, thi ta ¢c6 moi lién hé gifta V. va I
Vee=1cR + Vg
Tutreéntacd [.R, + V

I V..
]{' :_—Vw-' +—
Rf ‘ Rf

V/R; khong déi néu R, ¢6 dinh, V /R, chinh 12 I, . va 1. dudc tinh nhu sau:

Ty
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] C = _ﬁ_R_ V('E + Imax

(2) Khi I va V4, duge bicu dién déng thoi trén truc X va truc Y, 1. duge bicu

I8

dién bing mot dudng thang di qua diém I, trén truc Y va diém -1/R,.
(3) Pudng thang thu duogc & trén dugce goi 1a “DC load line™

" Vee= 10 [V

~D.C. load Jine for Ry = 1 k&2

le fmal
o

/Vcc

5  wvegivl 10
DC |oad line for R=1{ki] at Vec = 10 [V]

I1. Giat thich ¥ nghia cua dutng cong.
(1) Trd khing DC dau vao: vy
V

Voo = i[Q]
Iy
{2) Tro khiang AC dau vao : vy,
AV,
Ve = J [Q]
AV
(3) H¢ s6 khuéch dai dong DC: hy.
I,
Py = f
Bl
(4) Hé s& khuéch dai dong AC: h,,
Al
h\}({, - .(
Aig,

(5) H¢ s6 khuéch dai dién ap
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G = AV

0.C. load line
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4.12 Mach khuéch dai ché do A, B va C

(Circuit diagramme) [ '/S

1 — —_—
1
1M Variable resistor f_

~ . Dual trace oscilloscope
- I ; < .—H_
2 P / =y f; 3 .
/ ' '8 C1815 = = [

. S5, | o 4 :gr' <
™ 1 D.C.amperemeter 1

i Vee — Power %{)und
~

10(v] T supply

"W

Hinh 4.12.1

3P {or 2P} small-togg'e switch
S, up

Oscilloscope

A

Down _ ]
" 2scigis

_ B i
—

Audio = D.C. power supply 10[V] ’_,{/

Kl E— e ————

generator ________.___.—-,_,—_::.:f:_—-— —_—

e

Budc 1: Noi mach nhu hinh 4.12.1 vé
(1) Khong dau nham cac cuc cua ampe ké
va nguon
(2) Noi ding cuc cua tu hoa
(3) Gat cong tac Sl(gat xuoéng)
(4) Xoay bién tré dén max

Bud6ce 2: Thiét lap dung cu do (5) Bat cong tac S,
(1) Mdy hién séng
Truc X 0,2 ms/div
Truc Y

bau vao (CH,) 10mV/div

baura (CH,  0,2V/div
(2) Ampe ké DC

Dung dé do I, 100 [uA]

(3) Nguon cung cip
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Vie= 10 V]
(4) Tan s¢ mdy phat tin hiéu am thanh 1 [kHz]
Bude 3: Phuong phap do

/ \ (1) Thiét lap bién do cua tin hi¢u ra la
20 mV

(2) Ghi lai dang s6ng ddu vao (CH))

khi ci hai cong tac S1 va S, tit. (I, =

0, néu khong ta chi nhan duge dang
dudng thang)

\_ /(3) Bat cong tic S, va S, dé dicu
chinh bién tréd dé thu duge dong I

ti€p thco nhu bang bén. Ghi lai dang

song ra (CH,) véi moi 1,
Cha y: Dic¢u chinh ddu ra cla mdy hién séng bing 20 [mV] ngay c¢a khi I; bi

thay d6i va day chinh 12 nguyén nhan thay doi bién do dién dp dau vao CH, va
dang séng CH, dau ra.
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Qutput waveform . Input waveform
{constant amplitude)

— ﬂ

iB =80 (nAl |Ie = 70 [uA) M_m =60 [uA] |18 = B0 [pA] |1s = 40 [uA] [l8 =30 [HA] [1s = 20 [uA} (te =10 [uA] | s =0 uA

-

20 {mv]
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4.13 Pinh thién mach khuéch dai ché do A, B, C

Class A amplifier /\

ciruit

a timege—

v

Class B ampilifier /—\

ciruit \
a timedr—

A ALA AL AR A AR AR RRRLY

Input signal

\\%
A
o
L4

E Class C amplifier
’ ciruit
U7 o timapl— f
<>
* Su khac nhau trong mach khuéch dai ché¢ do A, B, C dung dién dp dinh

thién

Cac tin hi¢u ¢6 hinh dang giong nhau dau vao s& duoc khuéch dai va quan
sat tai dau ra khi mach hoat dong ¢ ché do A khi mach hoat dong & ché do B

Goc dan Os +180” khi mach hoat dong & ché do B

Dong qua mach chi bang 1/4 chu ky khi mach hoat dong & ché do C.
Mach tranzito ¢6 dién dp thién dp gitia ch€ do A va ché do B ctia mach khuéch
dai duoc goi la ché do AB.

e Nguyén tac xac dinh ché do A, B, C

C

/(H n\ I
A

Class C Class B Class A
JA\ A
e LN A A —
- S A\
114

Vet input signal waveform
la - Vee characterisics Vee
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4.14 Tinh on dinh cta dinh thién

‘I()O[K‘l]

250 (K] 'C’ ShL-
:[‘i NCE' H(n

— ¢ .
{Bottomn view)  25C1B15Y i:mo Ipm ((

ST
o ual]| | i
'@\\ D.C. amperemeter &JL__DE voltmeter
Emitter Base —

Collector T 10[v]

Hinh 4.14.1

D.C. power
supply

Bioc 1: NGi mach nhu hinh vé (1) Tat cong tic ngudn
(2) Dat bién trd ¢ max
(3) Khong dao 1on cac chan cua tranzito
Budc 2: Thiét lap thién ap
(1) Bat cong tac nguon va dé ¢ 10 [V]
(2) Xoay bién trd theo chiéu kim déng ho dé tang I...
(3) bat I. =5 [mA]. Sau d6 ghi lai V., va I,
Ver=__[V] Iyj=___ [uA]

Bude 3:Doc thay doi clia dién dp thién dp trong lic thay déi nhiét do.

/ \ (1) bat may say vao gan tranzito nhu hinh
- \(E

(2) bat mdy say ¢ “Cold” va bat cong tac.
(3) Khi I, I. va V;; 6n dinh tai mic khong

i arer doi, doc cdc thong s6 (ren dong ho do va
\_ / ghilai két qua.
’_Ili = [HA] [o.= [mA] ..V(I = [V]
4) bat mdy say ¢ “Hot” va lap lai
budc (3)

l__l_ls: [LA] IC-=_ [mA] l y(_.‘l-;: [V]‘
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Budc 4: Poc su thay doéi dién ap thién dp bang cach thay mot tranzito khac.

/ \ (1) DBiéu chinh dong bias dé I. =5

Samplet ansIS10r
N:.rr;:letraﬂsusmr ;J (25C1815Y) [mA]
@ (2) Ghi lai gid tri I, va V. khi I =

' _ . b
ia:gle transistor 5 [mA],
(2SC1815Y)

’, (3) Thay tranzito s6 2, 3 va 4 roi do
Sample transistor .

Q No4 va ghi lai cac gia tri cua Iy, I va
125C1815Y} :

\ / V: clia cdc tranzito

Budc 5: Chuin bi noi cdc linh kién sau dé do dong mach.dinh thién truc ti€p va

mach dinh thién c6 dinh.
(1) Hoan thanh noi day theo so d6 néi mach.
<binh thién truc tiép>

-

15[Ks2)

D.C. amperemeter

LA
g —
T B/

100{uA]

D.C. amperemeter D.C. valtmeter 10(v]

N /

<Dinh thién c6 dinh>

4 N

ter
Re. 151k o D.C. ampereme
Ra2
VR 2280 (k)

L | B
\ / \ : =T

{ e 0000O0e
g o [,},Aj‘\ : 10[\:]%10[\!] — |_JLJ

B15 90 (k) | | o 17100 (Al @
‘ RES 200 | B, _%Or
(2] ‘ =
i D.C. amperemeter B

D.C. voltmeter 10 (V]

N /
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Bude 6: DPo va ghi lai cdce gia tri do duoge
(1) Lap lar trinh tu thuc hién tir 2 dén 4
(2) Ghi fai cdc gid tr1 do duge.
(3) Su thay déi cia thién dp phu thuoc vio su thay déi ctia nhiét do

r Circui.t" ) Fixed bias i . Seff-bias . ._(.{u.rr.ent feedback bias
| Parameter lg [wAl { lgma] | vee IVD | 1g [uAl | leImAl | Vee {v] DigTual | igima) } vee VI
Setting 5 : 5 5 :
Cold air i
H at air
Maximum change . I
{Coid-Hot) l .
| -
(4) Su thay doi cua thién dp phu thudc vao su thay thé cha linh kién.
L Circu.ij ] o Fixed bias ) Sel.f_-i.:;_ Cﬁrrent feedback bias
_f’arametr:r Ig Iy{«_] e ImAL Ve {vi g lual | Ig lmA]- vee V] lg luAl | iz [ma) VeE [Vl_
Specimen Nag, 1 5 5 : 5

Specimen No. 2

Specimen No. 3

Specimen Na. 4

Change minimum
maximum i '

* Tinh 6n dinh cla thién dp
Noi chung mach dién tranzito ¢6 hé s& khuéch dai khong ddéi ngay ca khi ¢6 su
thay déi clra mot vai diéu kién bén ngoai nhu [3: nhiét do.

Mach dién s€ khong can di¢u chinh lai néu thay thé ciing 1 loai 1ranzito

I Bén canh nhimg mach dién trén, kiéu dinh
e, THL thién hoi tiép dong dién Ia 6n dinh hon ca
Ry, Re -T—Vcc
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4.15 Mach khuéch dai

/ f — vmok\ RB; \
| =

,—’\./\,—’\.,~ [ = bi (200K 3~ T -
| F"'B, J; 4 " Transistor ) D.C. power supp! \-'
VR & S AL 15 1ke | OFN .*‘
%00 'kkgl_ —ﬂ : | I O 1I
10 [m] 3 AN, 10| uF P :\ﬂi'.voltmete
+_E,_t . Cg, J [ . |
'I[kQI e 1| — ,'.":: ‘ "r |
A 4.?'3:.?{,\.!."- | /,-\\\. [ :Hs‘; Q:JHB
,\ \.-'\‘ >2;r i ea|! o J_ \ C+ IR (Wi : TD-‘E‘
S \IT 2V <lknl - o — vl \"/ 0—-..% - T IIF‘EE 2/ i<
} —b R S TZCE ) TZM 110 (11 O @—I\ _JEL cE
/ - it 1 ! -
| ) Y Audio signal generator fjr——- ™, f_a"
\ \ ' i i
h [ byt | | |
- | ] - .J’ ./ | | Py
m=s] Ly | |[aA] |
k L : Circuit tester (V.O.M.1 1o o Milivoltmeter
\ Oscilloscope /

Hinh 4.15.1

Budc 1: Lap mach khuéch dai tranzito mot tang nhu hinh 4.15.1
(1) Khong dao 1on cac cuc E, C, B cua tranzito
(2) Khong noi sai cuc cua tu dién dung, néu noi sai no
s¢ bi no.
(3) Xac dinh lai gia tri cua dién trg
Xoay VR dén max

Budce 2: Thiét lap dung cu do

(1) Nguon mot chiéu DC 12 [V]
(2) May phat tin hi¢u am thanh
(dau ra: song hinh sin)

Tan s0 hién song: 1 [kHz]

Miic dau ra: O (hoac nho hon) [V]
(3) Mini von ké AC

bau vao (mV,) : 3 [mV]

baura (mV,) : 100 [mV]

(4) May hién song

Truc'Y

CH, (bBau vao) : 5 x 5 [mV/div]
CH, (Paura) : 5 [mV/div]
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Truc X
0,2 [ms/div]

Budc 3:Thiét lap dong collector I. = 5 [mA]

/ \ (1) Noi thiét bi kiém tra mach vao
hai dau R nhu hinh ve.

(2) Xoay VR ting it mot theo chiéu

kim dong ho dé kim cha thiét bj
kiém tra mach chi & 0,5 [V].

(3) Trong mach nay thi dong I, xap

\ / xi bang I, dong 1. tinh duoc bang
0,5 [mA] theo cong thuc:

Ve 0,5 [V]

[(.. = — =0,5 [mA]
R, 1[kQ]

Bude 4:Do
( \ (1) Tang muc dau ra ctia may phat tin
hi¢u am thanh theo bang sau (doc dién

Dv] dp trén mV,)
® (2) Doc dién dp dau ra v6i moéi dién ap

Oscilloscope

3
=

1 [kHz]

0oQ)

ONICNE

dau vao, st dung mini von ké mV,.

) (3) Dung may hién séng dé xic dinh
k lai dang séng dau ra va dau vao khong

bi méo.

3
<

[-=0,5 [mA]
Diendpdauvao [0 [1,02,0[3,07405.0 6,0 7,0 809.0 10
‘ (mV] '

! Dién ap dau ra
| [mV]

Budc 5: bat dong I = 4 [mA].
(1) Bicu chinh VR dé kim von k¢ trén thiét bi kiém tra chi 0.4 [V] giong nhu
budc 3. Sau do6 tinh I

09IV 64 ma)
R, 1[kQ]
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Bude 6: o
(1) Po dién dp diu vio/ra tuong tu nhu budc 4
I, = 0.4 [mA]

Dicnapdauvao 0 | 1.0[20[3.0740 150[60[70 80

!

9,010

[mV} ‘ | ]
biénapdiura \ | |
imV] | R ‘

Buée 7: Do véi dong 1. dat dén 1. = 0,6 [mA]
(1) Tang VR dugc thyc hién twong ty nhu “3” va dién dp ca thiél bi kiém tra
[a 0,6 [V]. I, dugc tinh nhu sau:

V. 06V
- = r_ [ ]:0,6 [mA]
R, 1[kQ]
(2) Thuc hién do tuong tu nhu budc 4
I.=0,6 [mA]
Dién dp dauvao |0 | 1,012,0[3.0[40]50[60[7,0][80 19,0'10
mY) U -_ "
Di¢n dp ddu ra | - ]
[mV] ] L I .
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Budie 8: V& do thi tir nhiing két qua do duge va céc he s¢ khuéch dai tinh duoc.

o
2
i
) |
|
g }
i i
o |
L |
|
5 o |
= S .
_ ,
= !
= 8 . !
o| i
Ch !
|
|
o '
& !
i
|
; |
8] !
‘_11 1
e e i e —— L e ey ——— —
0 1.0 2.0 30 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Dién dp viao [mV]
Vai 1. =04 [mA]
bi¢ndpvao SmV
bi¢n dp ra mV
4 [mV] )
Ay = —— ' =___  lan
’ S[mV]

Vaéi I =0,6 [mA]
biéndpvao 5Smv
Diéndpra __ mV

PR [mV] _
5imV] -

lan
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* Mach khuéch dai

( \ (1) H¢ s6 khuéch dai A duoc tinh

nhu sau:
Amplification factor.4 A= Dién dp vao/ Di¢n ap ra
Av—y}f’" e (2) He s6 khuéch dai thuong duogc
Bm5sf;ng;f;cléojvv_=?:u‘poxv bi¢u thi bang don vi dB (decibenl)

thuong duoc dinh nghia bang cong

\ / thuc sau: A= 20 log,, A [dB]

Vidu: A=55

A =20log,,55=201og 10x 5.5
=20 (1 +10g5,5)
=20x 1,74 = 34,8 [dB]

(2) Thay déi hé so khuéch dai bing cach thay doi cuong do dong 1.

/ N (1) Hé so khuéch dai dong (hy)

S

% s e s cua tranzito bién thién phu thudc
ST i 8.8 B G R R . . o

P mil vao cuong do dong . nhu trong
: L )

B0 _.--_-f;z bang.

E 8O T T

5 Z‘;l-—_—: 1:31:|-— 1 (2) Nguyén tac nay dugc cung
g 207 IRl o - x 2 PN

g L L ,_Jf cip cho mach di¢u khién tu dong
B 0102 04361 T2 4610 N

&

Emitter current (mA) hé s6 khuéch dai cua | vai thiét

n pararmeter-emitter current

characteristics

/ bi dién .

-
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4.16 Do dac tinh tan sé cua tranzito

215 [k£2]
1C [uF]

Ul

©

Miliveltmeter 1

51 9
*} O

(o]e]

o O

OO0 o

) signal Generator

%_ | Tester o o|  Milivoltmeter 2
\—O O Oscilloscope y
Hinh 4.16.1

Bude 1: Lap rdp theo hinh 4.16.1
(1) Khong dao 1on cdc cuce ctia tu dién va khong duge cap dién 4p 16n hon
dién dp cua tu.
(2) Xoay VR dén max
Budc 2: Thiét lap dung cu do
(1) Nguon DC dat 6 12 [V]
(2) May phat tin hiéu am thanh
Tan s6 dao dong: 1 [kHz]
Mutc dau ra: O (hodc nho nhat) [V]
(3) Mini von ké
bau vao (mV,) 10 [mV]
Daura(mV,) 350 [mV]
(4) May hién song
Truc X dau vao
CH, (dau vao): 5 x5 [mV/div]
CH, (dau ra): 20 [mV/div]
Budc 3:Thiét lap dién dp thién ap
(1) Pat dai do cua thiét bi kiém tra mach dén 1,2 [V] va do dién dp qua R,
diéu chinh VR dé dat V. = 0,5 [V]
(I, =1.=0,5mA)
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Bude 4: Do
(2) Tang dau vao cua mdy phdt tin hi¢u am thanh dé thiét 1ap dién ap ddu vao
cua mach khuéch dai, mV, =5 [mV]
(3) Thiet lap tan s& cho mdy phat tin hiéu am thanh dat dén tan so dac bict
trong bang 4.16.4. Ghi lai cac gid tri dién ap dau ra.
(4) Néu dién dp dau vao bién doi trong khi thay déi tan so thi diéu chinh lai
sao cho dién dp bing 5 [mV}
(5) Dicu chinh mdy hién séng dé quan sdt duoc dang séng & rang v xdc
dinh lai tin hiéu ddu vao va ra khong bi méo.
bién dp vao: S[mV] ¢6 dinh Bang 4.16.1
TansG [Hz] [ 10,20 [ 50 [ 70 [ 100200 [500 [700] 1K | 2K
Picn ap
daura (mV,)
Hé s6 khucch
dai, A(lan)
CAui

5K [ 10K [ 50K [ 70K [ 100K | 200K " 300K | S00K | 700K

(6) Tinh hé s6 khuéch dai A va nhap né vao bang 4.16.1
A = di¢n ap vao/ dién ap ra.
(7) Dan vi tinh dB duge tinh theo biéu thic sau: A, = 20 log,, A[dB]. Sau d6
nhap vao bang.
Budc 3: Thay C,. = 10 uF va do lai.
(1) Thay C,. = 10 [uF]. (Giit C, va C, khong thay d6i)
(Trudce khi thay C,. thi khong dugce néi vl ngudn)
(2) Thuc hién cdc budce do tuong tw nhu phan “3” va nhap két qua do duge
vao bang 4.16.2
Bude 6:Thay C. =33 uF va do lai.
() Dat C. =33 uFvaC, =C, = 1,0 |uF]
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(2) Thuce hién cac bude do twong e nhu phan 3™ va nhap két qua do duge
vao bang 4.16.3

Di¢n ap vao: 5.0|mV] ¢d dinh Bing 4.16.2
Tanso [Hel 150770 7100200 [500 700 1K [2K 5K | 7K

bié¢n ap _ _ ‘
| dau ra (mV,) ' . | 1 ' 4{
Hé s6 khuéch dai, , | | |

“A(lan) i

Adb(:zologl[]A)‘ ‘ | i ‘ i R

10K [ 20K [ 50K ' 100K 200K " 300K [ 500K 700K |

bicn ap vao: 5,0[mV] ¢é dinh Bang 4.16.3

Tan s6 [Hz] 50 170.1100]200 500 700 . IK [2K [SK [7K

' Dién dp ' | .

| dau ra (mV,) i ] | ‘
Hé s& khuéch dai, : ! | , :
A(lan) | | | R |

Adb(=20 log ,A)

[ 10K [ 20K | 50K [ 100K [ 200K | 300K | 500K | 700K

Budc 7:VE dé thi
(1) V& do thi cho cdc tan s6 (Vé 3 duong cong gom cde dif liéu clia cdc tu dién
C. khiac nhau.
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1 I
1 H
+ |11 pa
! | ]
' : : |
! ! Lo
39 -[ ; 4
3B _ = i '
N ! i
37 e Sl
!\ i I : | 'I
i [ -
3 ] i : d , ;
: ; i i | !
34 b1 ' bt %' —
a3 — : ‘ : ' ot -
: .
32—
31 i
| ) 1
30 e : ' rlt]
29 ' | 1. i
28
27 ' b ? T
26 i ‘ ;._r»_
a8} e ‘ ; |
L IE : f " . o A
= P : ; ' i i
[ ; i t ] H !
| — |
10 20 50 100 200 500 1k 2k 50k 100k 200k 500k
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*Tom luge dac tinh tan $6 cua tranzito

1. Muc dich

Do dac tinh tan 56 clia tranzito tht biét duge sy thay déi chong lai sur tang tan s&
trong cac mach tranzito.

Cidc dac di¢m caa mach tranzito bao gébm

(1) Mach khuéceh dai am thanh

H¢ s6 khucch dai khong thay ddi trong khodng gidi han tan s6 cin thiét nhu
hinh vé.

40
3 37
£
L]
[}
+ i ¢
20 30{kHz]
(11) Mach ltoc
Dung cho tan s6 suy giam
(a) Loc thap
. PO . . . Low pass fiiter High pass filter
(Thanh phan tin s6 cao bi loal) oF
b)Loc thong qua
( ) ’ &4 ar Band pass
(Tan s¢ dac bi¢t bi loal) filter
a0k
(c) Loc cao
(Tan s& thap bi loai) ~60
) ’ Frequency . w

2. Cach xdc dinh déc tinh tan s6

(1) Dac tinh tan s0 cao
Cach xdc dinh chinh d6 Ja cong nghé ch¢ tao va ciu tao cla tranzito. Nhiing
tranzito diung cho tan s6 cao thi phai ducc lya chon cin than.

(2) Pac tinh tin s6 thap
Bic tinh tén s6 thap trong mach khuéch dai tranzito thuong duge xdc dinh bang
cac tu dién dugce sir dung trong mach.

bic tinh clia tdn $6 thap thuong duge nang cao biang cdc tu dién.
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4.17 Mach khueéch dai dung FET

—

R ||D
L 1mk§ N
70K § +41—

Ra§4

] C, A% 1

: G/ 100wF]|
— N Tt 4-’ ) [’;L /
0y Ny ‘

</
Rg |15 {Km§

o

Budc 1: Noi day nhu mach trén
(1) Khong dao cac cuc cua FET

Audio signal generator

25K 30 GR

-Qv_ ff @
.\""\._ I'QV . / 4 s'/ k’ﬁ

1Source) G {Drami
|

O‘/ |Gatel

—0

ireuit tester Oscilloscope Milivoltmerer
C ui e 51 it

B

(2) Chu y t6i cdce cuc va dién ap lam viéc cua tu hoa.

(3) Xoay VR hét ¢ theo chicu nguoc chiéu kim doéng ho.

Budc 2:Thiét lap thiét bi
(1) bat nguon DC =30V
(2) Mdy phat tin hi¢u 4am thanh
(Pau ra: song hinh sin)
Tan s6 dao dong : 1 [kHz]
Muc dau vao: 0 (hoiac nho nhat)
(3) Ampe ké AC
bau vao (mV)): 100 [mV]
baura (mV,): 1,0 [V]
(4) Mdy hién song

Truc X input CH, (dau vao) 5 [mV/div]
CH,(dau ra) 0,1 [V/div]

Truc Y input: 0,2 [ms/div]
(5) bong ho van nang DC: 3 [V]
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Budc 3: bat thién ap

/ o\ (1)N6i 2 dau Rg v6i dong ho van nang.
@ (2) Xoay VR tung it mot dé tang dién
—_ ap cua dong ho van niang dén V =2,1V
14 Ntsdatiasini
Q. Q‘D (3) Dong I, duoc xdc dinh nhu sau:
: Ve 2]
[, =—2=""=0,7[mA
\ / D R 3 [ ]

5

Budce 4: Do dac tinh vao/ ra

/ \ (1) Tang dau vao cua may phat tin hiéu
@ .. am thanh theo ding bang 4.17.1

OF ( Doc dién 4p tai mV1)

= (2) Ghi lai gid tri dién dp dau ra tuong
1 Qg tng vai ting dién dp dau vao (mV?2)
|; == (3) Xdc dinh dang song trong mady

hién song CH, va CH, khong bi méo.
\ / [,=0,7 [mA]; R,=10 [kQ]

Bang 4.17.1

bi¢napdauvao | 0 | 30 | 60 | 90 [ 120 180 | 210 |
[(mV] |
Dién ap dau ra ‘
[mV]

Budc 5: Tang R, = 27 [kQ] va do dac tinh vao/ra.
(1) beé kim cua déng hé van nang chi ¢ 2,1 [V] giéng nhu cdch thuc hién &
budc 3:

Ve
[,=-—"2= 23’1 =0,7[mA]

(2) o dac tinh vao/ra giong nhu cdch thuc hién & bude 4

Budc 6: Do dac tinh tan so
(1) Xdc dinh lai dien dp néi gitta Rg= 2,1 [V] v6i R, duy tri & mic 27 [kQ]
(2) Tang dao dong dau vao dé dat dien dp dau vao dé mV, = 100 [mV]
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(3) Dicu chinh tin s& cla mdy phdt (in hiéu dé thay déi tin s6 cia nd theo
bang dudi day va doc gid tri dién ap diu ra.

(4) Néu dien dp diu vao thay doi trong sudl qud trinh thay ddi tan s6 thi diéu
chinh lai dién dp sao cho né bang 100 [mV).

(5) Dicu chinh mdy hien song dé xac dinh dang séng vao/ra khong bi méo.

{6) Tinh h¢ s0 khuéch dai A va ghi vao do thi.
A = Dién dp ra/dién ap vio = dién dpra [V]/ 0,1 [V]

(7) DO ra Ay, theo cong thidc sau vir ghi né vao dé thi
Ay =201og, A [dB]

(8) Ly két qua & phén (6) dé hoan thanh biang dac tinh tin s,

Dac tinh tén s& cha mach khuéch dai don sir dung FET

I T T 7T T
75 S R I I L i : . : ; L
i T:J D ' :
24 i. y e I ; i ! : R
i R EEn R N AR
I S ; : : e
0y ‘i : L : P 4'_4! . I A, P
21 . :._____:_ A — | | ll . _ .l | I _' - 1
, Pl P % '
20 —_— ll - [ 1l:_ | ; (—
' [ : i
19 ;e | 1 4 — Hl
| . | ; . '
18+ - | i . ’} - N [ . 1 I S { : _JF
P AN S OO SR ) R ) O W 0 N Y
. [ . . . ! : : H . | T i
16 Ep—— __g‘_..,_ - ._|._.___ | e TR : : R S * [ ! !
- ; - . : . ) r
{EfB] . . : - i B | b l + I ; —- ! . ___4»__. };_
= . N : ; Ao ! R i__ ; — ! . . __| } i R
O 1 ! ' : ' . | | s
1620 . :50. 106 200 | 500 [TOK 20K | |s0K|PM00K 200Kk 500K T
|_ e T L S = e b . | Joaddley o - |
P i : , .
L SN SRS S I B T N ' { | cL
AN i Freqguency [Hiz} : | ! .
| ‘ A e —— .i___ b [ } o l R :
| T | H : |
Ll [l i N N .

(9) Dién ap vao: 100[mV71co dinh, R, =27 [kQ]

Tan so [Hz] [0 20| 50 | 100|500 1K | 3K | I0K | 50K

Di¢n dp ddu ra
(mV,)

Hé s& khuéch dai
Adldn)

Ad}.’-
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70K 100K | 130K | 150K | 200K 300K

budc 7: V& do6 thi
| (1) Lay két qua & phan bude 4 va

Bai tiyen vio - ra clia tang budc 5 dé hoan thanh cdc dic tinh

2 khuéch dai don ding FIST .
! vao/ ra.
N | H¢ s6 khuéch dai khi R, = 10 kQ
N !
|
! A==—==== lan
_ | 100mi” h—
Z 2 ! ) ) N
= | H¢ s6 khuéch dai khi R, =27 kO
& :
,5_ o : = - = l?in
o T : HO0mV
q -:
— |
|
o1 .
0o w0 200

Enén dp vio [mV]
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*Tém tat dac diém cua FET

Mac du FET la mét loat tranzito nhung nd ctng co dic tinh khac:

(1) Tranzito thong thudmg dudge cAu tao boi hai chat ban dan P va N, su
chuyén dong cua cdc dién tir va vi tri cac 16 trong s& tao ra dong di¢n gitia
Collector (C) vd Emiter (E). Dong di¢n nay lai duoe diéu khién bdi dong
dién khidc & cuc Base (B).

(2) De6i voi transiio FET thi khi mot trong hai ¢hét ban dan P hoac N duge
st dung nhu la mot phan cua dong dién trong FET va do dé dong dién
dugc dan bdi cac dién tir hodc 16 réng mang di¢én tich duong. Dé didu
khién dong chinh gifta cuc méng (drain) va cuc ngudn (source), thién ap
nguoc cho tiép gidp PN dat vao cuc ¢dng (Gate) hoac dat vao cuc cong
cach dién.

(3) F.E.T dugce chia lam hai loai, dac tinh chung cua chdng duge nhan biét
nhu sau:

+ Trd khang ddu vao rat cao

Loat JFET : 10% ~ 10" {Q}]

Loai MOS: 10" ~ 10" [Q)]

+ Nhiéu nho

+ Thién ap dé dang

+ MOS FET ¢6 thé duge mo bing cé thién dp duong va am
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4.18 Mach phat tin hiéu xung

50 [k2] DIAC

Hinh 4.18.1

Budc 1: Lap mach nhu hinh 4.18.1
(1) Thiét lap VR t6i 25 [Q]
(2) biac ¢6 thé noi chiéu nao cling duoc
Budce 2: Thiét lap thiét bi do
(1) May hién song
TrucY CH,: 0,5 [V/div]
CH,: 1,0 [V/div]
Truc X - 1,0 [ms/div]
(2) bat dién dp nguon cung cap =35V
(Néu dién ap thap thi mach khong dao dong)
Budc 3:Thiét 1ap VR t6i 5 kQ va ghi lai dang séng vao bang 4.18.3
(1) Quan sat dang séng qua C(CH,), va R,(CH,) va vé chiing vao bang
(2) Thiet lap VR t61 25 k€2 va quan sat dang song tai C va R,.
(3) Thict lap VR 161 50 kQ quan sat va ghi lai dang song tai C va R,
(4) Boc chu ky T (ms) tir mdy hién séng.
Chd y: Tang ndm chinh do sang dé dé dang quan sat.
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T — _

VR =5 [K{}

VA = 25 [K{2] VR = 50 [K$2]
"s e e o
=
E
z :
5 I
E |
S !
8]
39
=z %5 .
S - L _— . R ST —
2z !
£
E i
g
5 |
£ |
5 ‘
| 8
T; % |
. Cycle T= i Cycle T = Cycle T = -
N e ee' ” ]
Bang 4.18.3
T E: Emitterx,_h_
R &0k r i
: PB” 500[0] B: Base 1 — -Base 2 ! |
50 [k -
VR ke OCH:  CHiQ
—15(V] !

100($2]

—

o o4

Budce 4: Lap mach nhur so dé mach trén
(1) Thiét lap VR t3i 25 [kQ]
(2) Khong dao cuc ctia UJT
Bude 5: Thiét lap thiét bi do
(1) May hi¢n song
TrucY :CH, 0.,5[V/div]
:CH, 1,0 [V/div]
Truc X 2,0 [ms/div]
(2) Nguon cung cip DC 15 [V]
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Budc 6:Thay doi VR quan sdt va ghi lai dang séng

Waveform on ;Jsciiloscope Changem the %Vlcrl]e\?se to the (1) Ve ddl’lg Sél’lg qua C

ol rewweoval oee | (CH) VAR, (CH,)

E onokzeny [ (2) Thay déi VR va thay
E \ .
| @ rang bién do khong thay doi
| < mac du chu ky bi thay doi.

° (3) Diing mdy hién séng dé
E & doc chu k¥ cho timg thay doi
[ = HE b ~ 7
L e cua VR vao bang 4.18.6.1
BanCr 4. 18 ()

/::Me'\su ring circuit (111 PUT oscillator circuit) \

N13TI

VR, i
¢ Cathod
i 1oka) Z’\‘R Zf 50k P:_{JT Anode J athode
-\J_ ate -
vz A —JZ -
-I- e C |. - -\ e
4T - RS ) 15 (V] S
FnN omr—/ SK =~ I

S - J— -— ...—--Of.l.-, I".I

Lo CH, cH, ot

N e ) Y

Budc 7: Lap mach nhu so d6 mach trén

(1) Pat VR, i 100 [kQ] va
VR, (6i cuc dai
o (2) Khong dao cuc cta PUT
Budc 8:Do
(1) Biéu chinh VR, dén mic dién 4p ctia G = 8 [V]
(2) Thuc hién do giong nhu phan 4.18.5 va 4.18.6
(3) biéu chinh VR, dén 70 [kQ]
(4) Dicu chinh VR, dé dat di¢n dp ctia G nhu bang 4.16.6.2. Ghi lai chu ky
va bién do cua CH, (dau C) tai thoi diém do.
(5) Diéu chinh truc tung va hoanh cta may hién séng tai méi thoi diém dé
thu dugc dang song thich hop.
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Fee J— e —_——. o —

ey

- Waveform at oscilloscope Iir Changes in cycle and amplitude due to changes in VR, |
—_——— e . ——— | .- . -

)

L p—
i Amplitude of |
C\{clg la CH_J_ I

IVoltage at G lgate)

'8 (V]
|
|

Change voltage at G {gate}

1
4
|
]
'

\éoltage at point Cycle éa’lp[itude of

1

Terminal B {CH,!| Terminal C (CH

' Resistance of VR,
i
|

Bang 4.18.6.2

a. Tal sao lai cin dimg mach phat tin hiéu xung bing triic

Kha nang di¢u khién cla cdc thét bi bdn
dan nhu SCR va TRIAC dugc st dung véi
muc dich chinh [ di¢u khién dong dién tai

bét ctt mot thoi diém nao trong chu ky dién

tnput -

dp AC cung cip cho tai hon thé nita su

TFrigger signal L

h dung né rit don gian nhu mot cong tic

| chuyén mach.

oo ' Tin hiéu xung dugce tao ra sé cung cip cho
cuc cong cha SCR  hoic TRIAC tai thoi
diém khi cdc phin tir nay déan.

118



DU AN JICA — HIC

THUC TAP PIEN TU CO BAN

4.19 Mach diéu khién pha dung SCR (Toan séng)

10K
2[w]

! 500 (] |

| R

| 9 B2

5 S A 1S1588

| = [ VR |

5 100 [k] '

[ | Rg 1|[m

Hinh 4.19.1

Budce 1: Noi mach nhu trén

/

Bridge recufier circuit

rectifier

Zener diode

|

Chu y 161 tinh phan cuc cua chinh

luu cau, dioy Zéner, SCR va UJT

Budc2: Thict 1ap thi€t bido (1) M4y bicn thé tu dong bien déi: Pat &0 [V]
(2) May hién song

Bude 3:Po

Truc X
TrucY

(3) Bién tro

~
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CH, 1,0 [V/div]

CH, 1,0 [V/div]
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(1) Cam 6 cam ngudn clia mdy bién the viio nguén ngoai.

(2) biéu chinh cham ddu ra ctia may bién thé dén 100 [V]

(N€u ¢6 khoi hodc ngii thay mui khét trong khi dang hoat dong thi ngay lap

tdre tat mach va kiém tra mach).

(3) Quan sat va ghi lai dang song qua cdc linh kién bang mdy hién song.

(4) Ghi la1 gia tri dién dp: Doc dién dp V va chu ky T nhu hinh vE.

(5) Quan sdt dang séng that ro rang dé biét duge moi quan hé pha giita cic
dang song.

. Variable

Mea- "~ resistor Rv=0 [£2} Ry =16[81]

suring points
Zener
diode -~

Ry=60 [k§2]

R R ———— |

Emitter
capacitor

Between load
terminals

; ' / ! | / | !
; i \ / y S \ !

Variahle
auto
transformer

(6) Dé do dang s6ng tai ddu tai, d& may bién thd & 0, sau d6 ndi véi mdy hién
séng
bat truc tung CH, : 5,0 [ V/div]
CH, : khong noi
(7) Tang dién ap tir tir dén 100 [V] va ghi lai dang song tai thoi diém nay.
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Budc 4: Thay doi bién tréd VR va do (1) Pat VR = 0 [Q]

(2) Cach do giong nhu phan 4.19.3
(3) bat VR =50 [kQ]
(4) Cach do giong nhu phan 4.19.3

4.20 Mach diéu khién pha dung triac

Triac
Load - -
RZ>1Ka AE Rs
VR =200
() 250 k2 /| T
f'_'\.___/ 1
C
= Cs
G e
o'”‘FT STD l = 0.22 uF
. Trigger diode
Hinh 4.20.1 9
Budc 1: Noi mach nhu hinh 4.20. 1

e _ 7\ (1) Cim Tridc len cdnh tan nhiét

ﬁ ?- o Screw = 9 .

- - (2) Khong dao T, va G

- :_3 Apply silicone grease

sink a.___é"'-"‘ =~ Insulator

= - €53~ ~Insulation bushing

@ @*—--Washe'

-] E===%~ Lug terminal

@ @""Smlngwasher

\ Mounting of Triac on heat sink /
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Budc 2: Thié¢t [ap thiét bi do

Bude 3: Do

(1) Mdy bién the€ 0 [ V]
(2) May hién séng Truc X: 2.0 Ims/div]
Truc Y: CH,: 5,0 [V/div]
CH,: 2,0 | V/div]
(3) Bién tro xap xi 10 [kQ]

(1) N61i mdy bién theé véi nguén A.C ngoai.
(2) Diéu chinh dau ra cta mdy bién thé dén 100 [V]
(NEu ¢4 dieu bat thudng xay ra thi ngay lap tic tat mach va kiém tra mach).

(3) Quan st va ght lal dang séng qua cac linh kién duge chi ra duéi day bing

may hién séng. (Quan sit dang séng that ro rang dé biét duge méi quan

he¢ pha gitra cac séng)

(4) Ghi lai gia tri di¢n dp: dien dp V vachu ky T

(5) D¢ do dang séng tai ddu ra, diéu chinh bién the bing O trudc khi n6i dau

que do céic cong.
(6) Diéu chinh bién the¢ dén 100 [V] quan sdt va ghi lai dang séng tai thoi

diém nay

\-"ariablel
resistor
Connect at

VA = 10 [k}

VA = B0 | ket VA = 120 [ke]

Triae T,-T,

>

Capacitor ends

7

Triag G-T,

\

}

Between [oad
tarminals

=

Variable auto
transtormer [
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Budc 4:Thay déi dién trd clia biéh trd VR va do

( %) | (1) Dat VR 161 80 [kQ]
100
|
i (2) Thuc hién do giéng nhu phan 4.20.3
\j (3) Dat VR 16i 120 [kQ]
g2 ON
£ ort OFF (4) Thuc hién do giéng nhu phan 4.20.3
N J
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4.21 Lap rap nguon cung cap 6n dinh mot chiéu (DC) bién déi dugc

4 )

our |8

]
5 T 4 |
Ox VR
N Ic 5
AC c1 | HATIG 2 2 =563 DC ouT
IN =1000 CONT 0.1_]10
+ G R
A .

Budc 1: Quan sat bén ngoai

( . \ (1) Kiém tra cac bo phan dugc bo
ase cover : J =
Toggle switch [~ = tri truGe panel diéu khién
& o DC
A VOLTS
Pllot lamp
)
*
Knob ‘. Voltmeter
7 -

(2) Kiém tra cdc bo phan duoc
bo tri phia sau panel diéu khién.
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Budc 2: Kiém tra vi uf ¢dc bo phan

/ \ (1) Théo bd ndp hop ra

= Power fransformer 7] | | va quan sdt tr bén phai
s @
E D
£ i
Heat
sink 1
8| I;
mop L c o~ T

K Rubber bushing /

/ \ (2) Nhin tur trén

Rubber bushing

Togyle switch J,
N h
Knob , D
Pliot lamp @ | Powertranstormer |

o

Voltmeter ]YETU_VGI
Pl e |

PC board

. /

Bude 3: Kiém tra timg bo phan
(Chat lugng, hinh dang, ¢&, tinh chat)

. T ~ (1) Chinh luu cau 1B4B41

16M.AX+

g

[ M)

- o =

E o=

”: d v
I

le

10 MIN 7.6 MAX
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7 ™
@ (a) Ky hi¢u chi ra & hinh bén
> &
+)
- /
. ™ (b) Chinh luu duge chap nhan
) b khi dién trés gitta cac dau can
) h bang.
AC

Hpﬂ»p—*‘

\ N J

4 . N\ (2) Tu hod dién dung C,= 1.000 pF,
£ 35 V. Kiém tra xem tu con t6t khong
: bang déng hé do van nang.

long lead wire
(posifive]

Bottom view

(3) Duing déng hd van ning dé
kieém tra xem tu con t6t Khong.

K Bottorm view /
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( h (4) Tuhod C,= 10 uF, 35V.

Dung déng hod van nang dé kiém

tra tu.
Chan dai hon .
la cue (+) Ddau chi day
+ / I3 cue ()
k Bottorm view _/

(5) Biéntroco dinh R: 2,2
—_—T ) —— K€, 1/4 W. Ding déng hé van

nang kiém tra dién tro.

( _ h (6) Bién trd VR: 20kQ, 1/4 W,
9&' *—— shan Diing déng hé van nang kiém
M Temminals

tra dién trg.

Terminal No.

(7) IC én 4p

wAZGUIC

51 4 (8) Toa nhiét

....................... (9) Bang mach

-----------------------
ooooooooooooooooooooooo
ooooooooooooooooooooooo
ooooooooooooooooooooooo
-----------------------
-----------------------
-----------------------

Actual size
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4 ™
Jecondary | | I |
16¥Y 1AV 12v ey O
Terminals
Primary l i
\ 100 a /
/ Terrpinals \
N 15 L
DC .
YOLTS -
=)
}.L.I Side view
\ funit: mm) /
4 N
110
e
i (Urut- em)
N— S/
O ™

(10) Nguodn

(a) Cudn thit cap lién tuc 0- 8V,
8-12V, 12-14V, 14-16V.

(b) Po dién trd cudn s¢ ¢ip
khoang 3502

{11) Von mét

Dai do: 0 — 15V

Do dién tro giita 2 dau vao
khoang 15 {kQ] -20 [kQ]

(12) Kiém tra kich c&

(13) Cong tic toggle: S

(14) Pén bao: (Pen Necon)
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{15) L6t cao su

14

a— -

(Unit: rmm)
.

(16) Day PVC
Dung cho idy di¢én vao: 2m
Dung cho ldy diénra : Im

/N

PYC insulation Core [0.75 mim
30 cores x2)

(17) Day PVC
Khoang 0,5m

el

PVC |nsulcmon Core(0.5 rmm
20 cores x 1)

!!

(19) Vit &3 mm
Vit kim loai: 3 chiéc dai 6mm

Length 1
—

0D N

3
-—

Vit nhua: 2 chiéc dai 10 mm

(18) Kep cé sdu
el = Mau do: 01 Chice
Actual size Méu den: OI Chlél(,‘
\

4 ,
(20) Phich cim
——
. J
4 N (21) Day thiéc han
—| 2
©
—r!a!ﬂ—“
e J
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Budce 4: Khoan 16

é h Khoan 2 16 vé1 dudng kinh
" ” S 3mm trén bang mach
AR e ————_—
-& -— -1 -— “RF»
. *
__@ - — - — -
' 3
[Unit: mm) o
. J
4 1.0 140 Q h Khoan mat trude
R B e nicsmn @ 3mm: 413
:i . o E 3mm: c:
2L o o HE & 5mm: 2 16
5.0 h8.0 -
R 4 & 9mm:-1 16
. 5 & 385mm: 116

o 50
9

7

|

80 9,
. J
s ™
Khoan mat sau
& 10mm: 1 16
10
- o
L o J
leZple 2 e .y - £
— : T Khoan sudn gan mach
&0 TRB & 3mm: 416
& i 2
IR .
. (‘:3 PO x_
\. J
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Budc 5: Quan sét vi tri dat linh kién

1000, F

Tl 0
=18

L Eévnuooauooaanglotz
R ap b Aan ;
Pwooogosoanooonooswadapo
h-.hunoooppaooouq-—e.—rfm
b0 pa-Cae
PedmoopdDbooovadoro®bon

Budc 6: Cam linh ki¢n réi han chiing

4 ™
o1 Vottmeter
D Electrolytic capacitor R Myler
Recﬁrigr diode ‘ r Heat sink Resistor g@pacitor C2
8 —— . , - 8
7 :hr u &4 o & v B o p 6 6 0 0 0 p b e&o ° {Dl ¥
N oo 1. - 5
6:-0.’6 g v+ —— v{'|v‘ i K
Shels o o o ooo.\$ a a o*': - :o: s
ap :0:-3 5 6 06 & o a § 9% ¢ 0 0 a * .+v+;;9—4: e'l 4
3:'9". ; 4 3. - ,l :‘.\-;: 3
[T . v [ e
2p 'o'—n/; e 0o o o~ Ob fo e o & 4 o o'T o o ®
L] . L 1 '
¥1 1 o= " L ' 1
Mounting hole / /: :
X 2 6 + F17—19|20 21 22 23
Number of holes Wiring Ic Electrotytic
capacitor C3
PC board [pottom view) Xz
Black dots indicate location of holes for lead wiras to be
inserted and VR, AC input and DC owtput.
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DU AN JICA — HIC

THUC TAP PIEN TU C(O BAN

( Heat sink C6 dinh IC trén tam tan nhiét roi
A/V 3 mm serew cam vio bang mach
‘®, *+—c
UATRPLE
N S
7~ ™
E Heat sink 6_5- o Ic o :
: S4 .. 5
1 a; 4
: ¥ar el 3
O ..... . t
1
\ X17 Y,
' ™ P . N ~
Cam dién trg, tu Cl, C2 vao mach
O |y
‘. e &
T
R
O __c‘_‘ 'l
K19 22
. J
/ _ ™
et “'”e\ Bay gi méi cit bo cde ddu
1| | . linh kien thira
\. J

Budc 7: Pat day vao bang mach

-

VR1

wimeter ) Dilng day ¢6 dudng kinh 0,5mm
+ - | dénéicdc chan linh kién

Fy 'y N R e a e -
Dung day don dé noi dén Von

mét, bién trd va dau vao AC

o

Fine and click lines indicate lcad plated wire and single-core

PYC cords, respectively.

/
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DU AN JICA - HIC THUC TAP PIEN TU CO BAN

Budc 8: Noi day bén trong

4 N

3
out
S lke
O :
IN
VIR
R 25 DC ouT
) - 2 3
AC C1 CONT 3
IN

~ - 21000 . Y
+ G R
' 22
¥
16V

-

(Connection diagram) Rubber bushing )
Toggle switch l De output
AN
Knob 2 : ©
Power supply Power cord L
Pilot lamp
T 16V
--.‘;_{753‘@ 100V gy 1A
Voltmeter —» :.'.'
R
Y O Heat
1O
i
\_ PC board )
4 ™ L .
Terminals No. 3 Noi tat chan 2 véi 3 roi han lai
Ve N6i chan 1 cia VR véi chan 2
- cua IC
| Terminals No. 2
34— Terminals No. 1
\- Y,
4 s N . ’
o SN No1 cong tac va den Neon nhu
hinh bén
AC
IN

\ 100V L /

133



DU AN JICA — HIC
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Budc 9: Gan bang mach vao sudn mdy

| #—— PC board

| #——— Chossis

g —D
4 N
Toggle switch o 15
"
0 o |Cocom
Filot lamp
O 1
Volimeter
Knab
|- L
— J
120 mm
—
Cut the two
{ s
T o Make o knot
4 p
lwr.r mm
SN NP
Sary = K\
Make a knot
\ J
/_ Chassis Bind with hemp thread
\. J

Gén mach dién vao suon
mdy nhu hinh bén.

Gan Von mét viao suon
mday nhu hinh bén.

Tao 1 nit bén trong bo ngudn
(chd dua dién 4p vao)

Tao 1 nit bén trong bd ngudn
(ché lay dién ra)

Kiém tra toan bo day ndi
Dung day thit d¢ budc day.



DU AN JICA - HIC

THUC TAP PIEN TU CO BAN

Budic 10: Kiém tra théng mach

/ Insert trroLg plug hoo

To chnzsis

Alligator chips

/
Chassis

Budc 11: Kiém tra dién dp
(1) Tat cong tiac S

(1) Do dién trd cua cudn so
¢dp vAi suon may khi S dé &
vl tri ON va OFF

(2) bo dién o dau ra
khodng 8 kQ2

(3)Po dién tré diu ra cla
bd ngudn vai suon may

(2) Néi diw ra cta bo ngudn véi 1 Von mét

(3) Cip dién cho bo ngudn

(4) Xoay bién trd vé vi trf min

(5) Bat cong 1ac

(6) Xoay cham bién trd vé phia tay phai.
(7) So sdanh dign dp chi thi tai ddu ra véi dién dp cla Von mét trong bo

nguon

Bude 12: Kiém tra taj

Sherea

/

Releascd

I’
Almpeeremoter

81 .
g -~
IN DC 15V ol |2
&
2 &

=i

L

L

p_— Y

(1) Ngan mach khoang | gifly. kim dong ho sé chi vé OV
(2) Dong dién ¢6 gia tri khodng 580mA khi ta dau 1 dién trd tai viio mach.



Chiu trach nhiém xudt ban

Gidm déc : NGUYEN VAN THOA
Téng bién tap : NGUYEN THIEN GIAP

Bién tap, suwa hai : NGUYEN DINH HAI
HA QUANG THINH

Trinh bay biu : BANH HOANG ANH

THUC TAP PIEN TU CO BAN

In 2000 cuén, In tai Nha in Khoa hoc va Coéng nghé

S6 xuat ban: 26/256 CXB - QLXB. S6 trich ngang: 106 KH/XB
In xong vA nop luu chiéu quy Il nam 2003
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