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TUYEN BO BAN QUYEN:
Tai li€u nay thuOc loai sach gido trinh nén cdc nguOn thong tin c6 thé
dugc phép diing nguyén bdn hodc trich diing cho cic muc dich vé dao tao va
tham khdo.

Moi muc dich khdc mang tinh 1éch lac hodc st dung v&i muc dich kinh
doanh thi€u lanh manh sé bi nghiém cam.



LOI GIOI THIEU

Po 1udng 12 mang ki€n thlc va kY ning khong th€ thi€u vGi bat ky ngudi
thg di€n tU nao, dac biét cho nhitng ngUdi phu trach phan dién tl trong céc xi
nghi€p, nha may, thuOng dugc goi 1a dién t& cong nghiép.

Nhiing van dé vé do luOng kY thudt cé lién quan truc ti€p tGi chat
lugng, dO tin cdy va tubi tho cUa thi€t bj va hé thOng dién - dién t& khi 1am
vi€c. Vi vay doi héi ngudi tho lanh nghé phai tinh thong cic cO s& cla do
ludng kY thuét, phai hi€u rd vé don vi do, cic mau chudn ban ddu cla don vi
do va t0 chlc ki€m tra cdc dung cu do; hi€u rd nguOn gbc va nguyén nhan cla
cdc sai sO trong qua trinh do va phuong phép xdc dinh ching.

Khi bién soan gido trinh nay, ngudi bién soan da xem xét, cAn nhac dén
ddc di€ém riéng biét cla nghé 13p rdp va slra chita may tinh va thoi gian ddo
tao. Mon hoc kY thuat do IuOng khong nhitng dugc day cho hoc vién céch sUr
dung tat cd cic dung cu do di miéu tA ma con tao cho hoc vién ning Iuc van
dung cdc k&t qud do vao vi€c phan tich, xdc dinh cdc sai, 10i cUa céc thi€t bj va

hé thOng di€n - dién t& trong mdy tinh.

Ha No6i, 2013
Tham gia bién soan
Khoa Céng Nghé Théng Tin
Trudng Cao Pang Nghé Ky Thudt Cong Nghé
Dia Chi: TS 59 Thi trdn Péng Anh — Ha NOi
Tel: 04. 38821300
Chu bién: Phing QuOc Canh
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MUC LUC

Bai m@ dau: Giéi thiéu téng quan
1.T&m quan trong cUa kY thudt do 1uOng trong nghé SUra chita
may tinh
2.Nhiing ki€n th(c can c¢6 d€ hoc mdn KV thudt do 1udng.
Bai 1: Cac khai ni€m co ban vé ky thudt do luong
1. Céc khai ni€ém c0o ban v€ kY thuat do 1udng

Dinh nghia va phan loai thié€t bj

SO d6 cdu tric thi€t bi do 1udng

Céc dac tinh cla thié€t bi do

2. Céc phuong phap do dong dién
Do dong dién nho.
Do dong dién trung binh va 1&n bang cic loai ampemet
3. Phuong phdp do dién dp
Po dién 4p trung binh va 16n bang cic loai volmet
Do dién 4p bang cic voltmet chi thi sO
4. Phuong phdp do dién tré
Po dién trd bang VOM chi thj kim
Po dién trd bang VOM chi thj s6
Bai 2: Cic cO cau chi thi
1. CO cau do kiéu tUr dién
2. CO cu do ki€u dién tU
3. CO cau do ki€u dién dOng
4. CO cau do ki€u cdm Ung
Bai 3: Cac thiét bi do
1. M4y do VOM
2. Dao dOng ky 1 tia
3. Dao dbng ky 2 tia
4. May phét séng
TAI LIEU THAM KHAO


mailto:tienphungktcn@gmail.com

MO PUN : KY THUAT PO LUONG

Ma mo dun:MD13
Vi tri, y nghia, vai tro mon hoc:

- Vi tri:

M6 dun dugc b0 tri sau cic moén hoc chung.

Hoc trudc cdc mdn hoc/ md dun dao tao chuyén nganh
- Tinh chat:

La m6 dun tién dé cho cdc mon hoc chuyén nganh.

La md dun bat bubc
- Y nghia, vai trd cla md dun :
La m6 dun khong thé thi€u cla nghé SUra chlra, 13p rdp mdy tinh

Muc tiéu clla mon hoc:
- SU dung dugc céc thiét bi do.
- Hiéu duoc nguyén tac hoat dOng cla cic thi€t bi do.

- Hi€u biét cdc sai pham dé€ tranh khi sCr dung céc thiét bj do.

- Van dung thié€t bj do d€ xdc dinh dugc céc linh kién dién t(r hdng.
- TU tin trong viéc do luOng, ki€m tra cdc dai lugng dién, dién tLr.

Ma bai Tén chuong muc/bai Thoi luong
Téng| Ly |Thuc| Ki€ém
sO | thuyé | hanh | tra
t
MDP13 - 01 | Gidi thi€u tOng quan 1 1 0 |0
MD13 - 02 | Céc khéi niém c0 ban vé ky 7 5 2 0
thuat do luGng
MD13 - 03 | Céc cO cau chi thi 15 10 4
MDP13 - 04 | Céc thiét bi do 22 12 9




BAI MO PAU
GIOI THIEU TONG QUAN
MA BAI : MD13-01

Muc tiéu :

- Trinh bay duQc tdm quan trong cUa kY thudt do 1uGng trong nghé SUa
ch(ra may tinh

- Phén tich dugc cic ki€n thlc can c6 d€ hoc mdn KV thudt do 1udng.

- Can than ti mi, chinh xdc trong hoc tap.

NOi dung chinh :
1. Tam quan trong cUa ky thudt do ludng trong nghé Stra chita may
tinh

Muc tiéu :

- Trinh bay duQc tdm quan trong cUa kY thudt do 1udng trong nghé SUa
ch(ra mdy tinh.

Do 1uGng 1a mOt qud trinh thu nhan va ddnh gla gia tri vé cdc thong sO
kY thudt dac trung cla cdc dOi tugng can do bang thuc nghi€ém nhd céic
phuong ti€n kY thudt dac biét. Cic thong sO kY thudt nay thuOng dugc danh
gid bang cdc dai lugng vat 1y va so sanh vGi cdc don vi cd ban cla né. Thong
qua do luGng ngU0i ta danh gia dugc chat luOng, gia tri cla cac dOi tugng
dugc do, vi vay viéc do 1uGng chinh x4c bao nhiéu thi vi€c danh gia ddi tugng
do sé& chinh xdc bay nhiéu. Cic dOi tugng can dugc do trong khoa hoc kY
thudt va doi sOng vd ciing phong phid. MOi mOt doi tugng c6 thé chi can xdc
dinh mOt thong sO kY thudt ma ciing c6 th€ can phdi xé4c dinh nhi€u thong s
kY thuat khiac nhau md&i danh gid dugc né mOt cich day dU va toan dién. trong
kY thuat dién va di€n t& van dé dugc quan tAm dau tién vé do IuOng 12 do cic
tfn hiéu dién.

Do 1udng céc tin hi€u di€n c6 y nghia rat quan trong trong khoa hoc ky
thudt va doi sOng chiing ta. Nhd két qud va nhiing thong tin v€ cic gid tri cla
cic dai lugng do dugc ma con ngUOi di tao ra dugc rat nhi€u thi€t bi ky
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thudt phuc vu cho nghién c(tu va ddi sOng. POng thoi nhu cau phit trién khoa
hoc k¥ thudt va ddi sOng da tic dOng tré 1ai dOi vGi cac thi€t bi, dung cu do
1uOng 1am cho né ngay cang hoan thi€n hon. Cic thi€t bi dung cu do 1uOng tin
hiéu di€n hi€n nay rat da dang, c6 dd chinh xéc cao, kich thudc nhd. Ching ta
c6 th€ nhd céc thi€t bi, dung cuU nay ti€n hanh do mOt cach truc ti€p hodc gidn
ti€p tU xa, do ki€m tra lién tuc hodc do ki€m tra theo chuOng trinh da dugc
dinh ra tU trudc. cac thiét bi do IuOng tin hi€u ngay nay di tham gia rat tich
cUc vao cdng viéc tu dOng héa cdc qua trinh sdn xudt va cic hé thOng di€u
khién tUr don gidn dén phic tap.

Céc dung cu, thiét bi do 1uOng tin hi€u di€én khong nhling do va chi thi
céc gid tri ddc trung cUa tin hi€u di€n ma con c6 nhitng khd niing khéc 16n hon
nhU tao ra dugc hinh ddng cUa tin hi€u theo mOt ty 1€ nao dé so vdi tin hiéu,
so sanh dugc nhitng thay d6i khi tin hi€u qua mOt mach dién, vé dugc nhimg
ddc tuy€n cla mach di€n hodc phan t& mach dién ... va tham gia tich cuc vio
viéc do luOng cd nhiing dai lugng khong dién.

Viéc do 1uGng céc tin hiéu dién c6 rat nhi€u muc dich khdc nhau c6
th€ 1a do 18y két qua d€ phuc vu viéc stta chifa , hi€u chinh céc thi€t bi, may
méc dién t khic. C6 th€ 1a do 1ay két qua d€ nghién clru ché tao thiét bj
may méc m&i. Cé thé 1a do 1ay két qud di€u chinh, di€u khi€n mOt hé thOng
thi€t bi phuc vu nghién cltu, sdn xudt va doi sOng...

2.Nhiing ki€n thirc can cé6 d€ hoc mon Ky thudt do ludng.

- Kién thUrc vé kY thuat dién, dién tr

- Kién thilc vé linh kién dién

BAI 1
CAC KHAI NIEM CO BAN VE KY THUAT PO LUONG
MA BAI :MP13-02

Muc tiéu:
- Hi€u dudgc cic khdi niém c0 ban cla kY thudt do 1uOng
- S dung thanh thao c4c phudng phdp do.
- Tinh c&n than, ti mi trong cdng viéc.
NOi dung chinh :
1. Cac khai niém co ban vé ky thudt do ludng
Muc tiéu :
- Trinh bay dwoc cic khdi ni€m co ban vé kY thudt do 1uGng.
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1.1. Pinh nghia va phén loai thiét bi

1.1.1. Dinh nghia

- Po ludng: La mOt qud trinh danh gia dinhlugng d0i tuong can do dé
c6 k€t qua bang s6 so v&i don vi

Qud trinh do gdm 3 thao tdc chinh:

- Thiét bi do va thi€t bi mau

+ Thi€t bi do: La mOt hé thOng ma lugng vao 1a dai lugng do, luong ra
12 chi thi bang kim, tu ghi hodc s0.

+ Thiét bi mau: La TB do chuén ding d€ ki€m tra va hi€u chinh TB
do.

Vi du: MuOn ki€m dinh cong t0 cap chinh x4c 2 thi ban ki€m dinh cong
t0 phdi c6 cap chinh xdc it nhat 12 0,5.

1.1.2. Phan loai

a. Dung cu do luong

- MAu: 1 thiét bj do d€ khdi phuc mbt dai luong vat 1i nhat dinh.
Nhing mau dung cu do phdi dat cap chinh xéc rat cao tUr 0,001% dén 0,1%
tuy theo

tUng cap, tUng loai.

- Dung cu do ludng dién: dung cu do luGng bang dién d€ gia cong
céac thong

tin do 1uOng, tlc 1a tin hi€u dién c6 quan hé ham vdi cdc dai lugng vat
1i cén do.

b. Chuyén doi do ludng

La loai thi€t bi d€ gia cong tin hi€u thong tin do 1uGng d€ tién cho viéce
truy€n, bi€n d0i, gia cong ti€p theo, cat gilt nhung khong cho ra két qua truc
tiép.

Chuyén do6i chud@n héa: c6 nhiém vu bi€én d6i mot tin hiéu dién phi
tiéu chudn thanh tin hiéu dién tiéu chudn (thong thuong U =0 dén 10v ;1 =4
dén 20mA)

Chuyén d6i so c@p: c6 nhiém vu bién mot tin hiéu khong dién sang tin
hiéu dién, ghi nhan thong tin gid tri can do. C6 rat nhi€u loai chuyén dGi so
cap khic nhau nhu: chuyén dGi dién tré, dién cdm, dién dung, nhiét dién,
quang dién....

¢. TO hop thiét bi do
La t0 hop céc thi€t bi do va nhlng thi€t bi phu d€ tu dOng thu thdp s6
liéu tUr nhi€u ngudn khac nhau, truyén céc thong tin do 1uUOng qua khdang céich



9

theo kénh lién lac va chuyén né vé mOt dang d€ tién cho viéc do va di€u

khién.

Luong vao ——»

chuyén déi
SO cap

Mach do——| Chithi —» Luongra

Céu triic hé théng do 1 kénh
- b6i véi hé théng do 1uOng nhi€u kénh

Phan kénh theo tan so
1T10

N {mop

sy MUX

=l Phatf Lty

v

Giai diéu ché
f1o | fim X
1 DEMOD 1
sy —— S X
an fnm
xn
| 1 —{peEmoD

B6 thu nhan ché bién tin hiéu

d. Cach thuc hién phép do
- Po truc ti€p: 1a cich do ma két qua nhén dudc truc ti€p ti mOt phép

do duy nhat.

- Po gian ti€p: 1a cich do ma két qua do dudgc suy ra tU su phdi hop két
qud cUa nhi€u phép do dung cich do truc ti€p.

- Po hop bO: 14 cich do gan giGng do gidn ti€p nhung sO 1ugng phép do
theo cach truc ti€p nhi€u hon va k€t qud do nhan dugc thudng phdi thong qua
gidi mOt phuong trinh (hay hé phudng trinh) ma céc thong s6 di bi€t chinh 1a

céc sO liéu do duokc.

- Po thdng ké: d€ ddm bdo dO chinh xdc cla phép do nhi€u khi nguoi
ta phdi s dung céch do thOng ké&. TUc 1a phdi do nhi€u 1an. C4ch do nay dac
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biét hitu hi€u khi tin hiéu do 13 ngdu nhién hodc khi ki€m tra d6 chinh xdc cla
mOt dung cu do.

1.2. SO dO cau tric thi€t bi do ludng

1.2.1.Hé thong do ludng bi€n d6i thang

Trong hé thdng do bi€n d6i thang dai lugng vao x qua nhi€u khau bién
d0i trung gian dugc bi€n thanh dai luong ra y.

y =) |

- Trong tru'Ong hgp quan hé 1ugng vao va lugng ra la tuyén tinh :

y =S8S.X

Néu mOt thi€t bi gdm nhi€u khau n0i ti€p thi quan hé gilta lugng vio
va lugng ra c6 thé viét:

y= f[ S..x
i=1

F 3
X
Tap X=> N; |
dar (... ____
Iugng| Xo—> Np
do |- : .
lién A
tue b
oo 1 2 3 4 5 N
X
—») X Nx NN
[ # K
\ Bién ADC So sdnh v
X, D P _ N
—) oL | X, No SO

1.2.2. Hé thdng do kiu so sanh
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X ,_,T —r

X
.‘ i—rﬁy
Yk

Hé théng do ki€u so sanh

y,= T.X
Sau d6 y, dugc so sdnh v3i dai lugng bu y; . Ta c6:
Ay =yx = Vi
A
N
Nk—‘b Xk
S R T >
0" Tin hiéu lién tuc X,
X ] Nk _
So | AV | Bign apc | NK
—n E— o —m
sanh doi
ADC
4 v

1.2.2.1. Phan loai phuong phap do ciin cU vao diéu
ki€n cin bang.
a. Phurong phdp so sdnh ki€u can bang
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Lwong ra

Phuong phdp so sdnh cdn bang

'}—\y = Yx Yk .

b. Phuong phdp so sdanh khong cdn bang

Ciing giOng nhu truOng hop trén song
Ay=y, -y —>€e#0

Lwong ra

Ay

Phuong phdp so sanh khéng can bang

1.2.2.2. Phan loai phuong phap do cin cU vao cich tao dai luong
bu.
a. Phurong phdp ma hod thoi gian.

y
Yx

B’k;
t X

X

Phuong phdp ma hoa thOi gian
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Y= Yot (Yo=const)
Tai thOi di€m can bang

Ys= Y= Yolx
=>t, = Ix
Yo

- BO ngubng: DE xdc dinh di€ém cin bang cla phép do.
_ lnéuy, >y,
Ay =sign(y, —y) =1,
Oneuy, <y,
b. Phurong phdp m. hod tan s0 xung.
- N6i dung: y, = t.x. C.n dai lugng bu y, = const

y Yi

Yx

o =1/,

Phuong phdp ma hod tan sO xung
Tai di€m cin bang cé:

Yx = X.ty = yx = const

Suy ra: fx = 1/t, = x/y,

- BO ngulng:

y y

‘EE.?

|
4% |
1
1

0 =1/, 1

Phuong phdp ma hod tan sO xung

‘ Inéuy, >y,
Ay =sign(y, —y) =1,
Onéuy, <y,

¢. Phuong phap ma hoa s xung.
NO&i dung:
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Phuong phdp ma hod sO xung

il(r—fT)

Trong do:
T = const, g0i 1a xung nhip
Tai di€ém can bang c6: ¥« Ny.Yo

1.3. Cac dac tinh cUa thi€t bi do

1.3.1. PO nhay, dd chinh xic va cac sai sO
a. D6 nhay va nguong do nhay

Phuong trinh cUa thi€t bi do: Y = S.x

- D06 nhay S dugc dinh nghia:

- NguGng d6 nhay e: La gid tri nhd nhat cla Iugng vio ma khi Ax < ¢
thi lUQng ra khong th& hién dugc.
- Khd niing phan ly cla thiét bi:
— D — Xmax " ><mi

n

g £
Voi D = X .x — Xmin 12 thang do (thuwong X, = 0)

b. PO chinh xdc va cdc sai s6 cUa thiét bi do

- Duing thiét bi do ti€n hanh do nhi€u l1an 1 dai lugng mau xd va thu
duoc tap két qua x1, x2, ....xn

- Sai 1éch cla két qud phép do so v&i xd: di = xi — xd

Trong dé: xi 12 k€t qud cUa 1an do th( i, xd 1a gi4 tri ding cUa dai lugng
do, di 1a sai 1€ch cUa 1an do thr i

- Céc sai sO
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+ Sai sO tuy€t dOi: Ax = maxIdil

+ Sai sO tuong ddi cUa phép do: p = Ax/ x

+ Sai sO tuong d6i cla thi€t bi do: y= Ax/ D

+ Sai sO tuong ddi quy d6iy %: y % = (Ax/ D)100%

y % dung d€ sdp x€p cap chinh xdc thié€t bj do

Dung cu do c0 dién:

0,05;0,1;0,2; 0,5; 1; 1,5;2; 2,5;: 4

Dung cu do s0:

0,005; 0,01; 0,02; 0,05; 0,1; 0,2; 0,5; 1

1.3.2. Pién trd vao va tiéu thu cong sudt cla thiét bi do

Thiét bi do tiéu thu 1 cong sudt nhat dinh, do d6 gy ra sai sO g0i 12 sai
s6 phu v€ phuong phép do.

Sai sO nay phdi nhd hon sai sO cO ban cla thiét bi khi do.

Khi n6i thié€t bi do vio ddi tugng do, mudn cé dip Ung phai thu it niing
lugng tU phia d6i tuong do, ta g0i d6 1a t&n hao cong sudt.

- Cé4c thiét bi do c0 hoc: Sai sO phu chll yéu do ma sét

- Véi céc thiét bi dién:

+ Trudng hgp thi€t bi do mac ndi ti€p vai tai:

TG6n hao: pa = RA. 12

RA: dién trG vao cla TBD, RA cang nhd th. sai sO do t&n hao cang it

+ TruOng hgp thi€t bi do mac // véi tai:

TG6n hao: pv=V2/Ry

Rv: dién trd vao cla TBD, Rv cang 16n th. sai sO do tOn hao cang it

1.3.3. Cac dac tinh dOng cUa thiét bi do

Bi€u thlc ham truyén hay d0 nhay dOng cUa thi€t bi do 14

SE)=2P) (1)

X() |

- DTD cla thiét bi do 1a d6 thi cUa (1) vGi c4c dang x(t)

+ Péc tinh qua d0: Ung vGi tin hi€u vao x()=A.1(t-1)

+ bac tinh xung: Ung v4i tin hiu vao x(t) = A.8(t- ©)

- D&i tan cla dung cu do: La khodng tan sO cla dai lugng vao d€ cho
sai sO khong vUot qud gid tri cho phép

- ThOi gian On dinh hay thGi gian do cUa thi€t bi: La thOi gian k€ tUr khi
dat tin hi€u vao cho t&i khi thi€t bi On dinh c6 thé biét dugc két qua

2. Cac phuong phap do dong dién

Muc tiéu :

- Trinh bay dugc céc phuong phép do dong dién.
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Cudng d0 dong dién c6 thé dudc do truc ti€p bang Gavand k&, tuy
nhién phudng phdp niy doi hdi phdi m3 mach dién ra d€ 1ap thém ampe ké
vao.

Ampe k€ 13 dung cu do cuOng dd dong dién dugc mac noi ti€p trong
mach. Ampe k€ diing d€ do dong rat nhd ¢ miliampe goi 1a miliampe k€. Tén
cladung cu do luOng nay dugc dat theo don vi do cuOng d0 dong dién
l1a ampe.

CuOng d0 dong dién c6 th€ dugc do ma khong can m3 mach dién ra,
bang viéc do tUr truOng sinh ra béi dong dién. Céc thi€t bi do ki€u nay gbm
cdc dau do hiéu Ung Hall, cdc kep dong va cdc cudn Rogowski.

Cac phuong phap do dong di€n phG bi€n gbm:

- Phuong phdp do truc ti€p: dung cic dung cu do dong di€n nhu
ampemét,mili ampemét, micrd ampemét ... d€ do dong va truc ti€p doc k&t qua
trén thang chia d0 cUa dung cu do.

- Phu‘dng phap do gi4n ti€p: c6 th€ ding vonmét do dién 4p rdi trén mot
dién tré mau (mac trong mach cé dong dién can do chay qua ); théng qua
phuong phdp tinh todn ta s& dugc dong di€n can do.

-Phuong phép so sanh: do dong dién bang cich so sdnh dong dién can
do véi dong dién mau, chinh xic; G trang thai can bang cUa dong can do va
dong mau s€ doc dugc két qua trén mau.

2.1. Po dong di€n nho:

Nguyén ly do:

Céc cO cau do dién tU, tU dién va dién dOng déu hoat dOng dugc vdi
dong di€n DC cho nén chiing dugc ding 1am b0 chi thi cho ampe k€ DC. MuOn
do dugc cic gi4 tri do khdc nhau ta cdn phdi m6 rOng tdm do cho thich hgp.

2.2. Po dong di€n trung binh va 16n bang cac loai ampemet

2.2.1.M@ rdng tam do:

2.2.1.1.M@ rong tam do cho co cau do tu dién: dua vao di€n tré Rs

I

—Sp A
vy

1
—> |us |
Hinh 1.1: C4ch m& rOng tdm do cO cau do tU dién
R, dién trd shunt.
R,, dién trd noi cla co cdu do.
Dong dién do: I=1,+]1,
Trong d6: I, dong di€n di qua cO cdu do


http://vi.wikipedia.org/w/index.php?title=Cu%E1%BB%99n_Rogowski&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=K%E1%BA%B9p_d%C3%B2ng&action=edit&redlink=1
http://vi.wikipedia.org/wiki/Hi%E1%BB%87u_%E1%BB%A9ng_Hall
http://vi.wikipedia.org/w/index.php?title=%C4%90%E1%BA%A7u_d%C3%B2&action=edit&redlink=1
http://vi.wikipedia.org/wiki/T%E1%BB%AB_tr%C6%B0%E1%BB%9Dng
http://vi.wikipedia.org/wiki/Ampe
http://vi.wikipedia.org/wiki/%C4%90%C6%A1n_v%E1%BB%8B_%C4%91o
http://vi.wikipedia.org/w/index.php?title=D%E1%BB%A5ng_c%E1%BB%A5_%C4%91o_l%C6%B0%E1%BB%9Dng&action=edit&redlink=1
http://vi.wikipedia.org/wiki/C%C6%B0%E1%BB%9Dng_%C4%91%E1%BB%99_d%C3%B2ng_%C4%91i%E1%BB%87n
http://vi.wikipedia.org/wiki/Gavan%C3%B4_k%E1%BA%BF
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I, dong dién di qua dién tr& shunt.
C4ch tinh dién trd shunt Ry:
I R

max m

R _max  m
T g (7.1)

c max

L. dOng dién tdi da cla co cdu do.

I. dong dién t6i da cUa tam do.

[ Baitap I:

Cho sO d0 mach hinh 1.1, biét I,,, 50 A va R, =1k vaI.=1mA, hiy
tinh R..

Ird

Giai

, 50.10 °.10°
Apdung coOngthUc R, ———— 526
b ng & *10° 50.10°¢
[ Bai tép 2:

Cho sa do mach hinh 1.1, biét I, 2.5mA vaR, =1k va I.=100mA,
hay tinh R..

DPOi v&i ampe k€ c6 nhi€u tdm do thi dung nhi€u dién trd shunt d€ m&
rOng tam do khi chuy€n tam do 13 chuy€n di€n trd shunt nhu hinh 1.2.

i1 R G
M@“
I R
—S-b S1
R
1 1, Ry
—» |1 ﬁ R\______
_S‘ Mn o

Hinh 1.2: C4ch mG tam rOng tdm do diing nhiéu dién trd shunt.

* Cdch m0 rOng tdm do theo mach Ayrton:
R G

i»i» M, @7

odon lw
7

Hinh 1.3: Cdch m& rOng tam do theo mach Ayrton.
Pién trd shunt & B: Ry, =R;+R,+R;
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Pién trd shunt & C: R.=R,+R, con dién trd R; nOi
ti€p vGi cO cau chi thi.
Pién trd shunt & D: Ry = R, con dién trd R, va R; noi ti€p

vGi cO cau chi th.
[ Bai tap 3:
Cho sO d0 mach Ayrton, R,=1k va I, 50 A, Hay x4c dinh gi4 tri
dién trd Ry, R,, R; bié€t rang & tdm do B dong dién tOi da qua cO cdu do 12
ImA, tam do C dong dién t0i da qua cO cdu do 12 10mA va tam do D dong
dién t0i da qua cO cdu do 1a 100mA.
Giadi
O vitriB: I,., 50 A, L =ImA:
Ap dung cong thUc ta co:
50.10 °.10°
107 5010
0] vitri C: 1,,,, 50 A, I.=10mA:
Ap dung cong thlc (7.1), ta c6:
s 50.10 6;(11( Rs) R R, 1K R,
10.10 50.10 199
O vitriD: I, 50 A, T, =100mA:
Ap dung cong thlc ta c6:
50.10 1K R, R,) R 1K R, R,
" 100.10 ° 50.10 ¢ ‘ 1999
Gidi 2 phuong trinh (a), (b) ta dugc:
IK R,
199
R, 47.237
thay R; vao (c), tinh dugc R;=0.526
Tu (1) suy ra gia tri R, = 4.737
2.2.1.2.M@ réng tam do cho cO cau do dién tu:
Thay d0i sO vong diy cho cuOn day cO dinh sao cho luc tU cUa cudn day
khi c6 dong dién chay qua tdc dung 18n 15i sat cUa phan dOng khong d6i, tlc
la:

R, R, 526 ()

(b)

(©)

52.6 R,

F nl, ny, ny,-- (7.2)
[l Bai tap 4:
Cho F=300[Ampe-vong], tinh s6 vong cho 3 tam do c¢6 cuOng d0 dong
dién 1an lugt 1a: I;)=1A, L=5A va =10A.
Gidi
Ap dung cong thlc (7.2), ta ¢6 n,;=300 vong.
n, = 60 vong. n; =30 vong.
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2.2.2.M@ rdng tam do cho co cau do dién dOng:
Cubn cO dinh 1

——/XYY\_
Rt
M~
Cu0n di dOng
Cudn c6 dinh 2 R
XYY" My

Hinh 1.4: C4ch m& rOng tdm do cho cO cdu do dién dOng.

Cu0n c0 dinh c6 dac di€m sdi to, it vong.

CuOn di dOng c6 dac di€m soi nhd, nhi€u vong.

Mac dién trd shunt song song vGi cuOn day di dOng, cubn day cO dinh
dugce mac noi ti€p véi cudn di ddng.

Ciach xdc dinh dién trd shunt tuong tU nhu ampe k€ ki€u cd cdu do tUr
dién di néu & phan a)

2.2.3.Po dong dién AC:

2.2.3.1.Nguyén ly do:

Céc cO cdu do dién tUr va cd cau do dién dOng déu hoat dOng dugc vbi
dong dién AC. Riéng cO cdu do tU di€n can phdi bi€én d0i dong dién AC
thanh dong dién DC trudc khi st dung.

2.2.3.2.Mach chinh luu bang Diode:

_D’liw;‘@i
Hinh 1.5: Mach chinh luu bang diode diing trong ¢ cau do tU dién.
Dong dién qua diode mac n0i ti€p vGi cO cau do tr dién c6 gid tri trung
binh dugc x4c dinh badi:
1 T /2

— i,dt Zi I sin wdr L1 03181 0318421, (7.3)

0 0

cl

Luu y: dong dién AC c6 dang ham sin tuan hoan.

Néu dong dién AC c6 dang bat ky thi i, phu thudc vao dang tan sO cUa
tin hiéu.

2.2.3.3.Mach chinh luu bang cau diode:
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yANAN L R

=

:\: AN @ G

Hinh 1.6: Mach chinh luu bang cau diode diing trong cd cdu do tU dién.
Khi diing cau diode thi dong dién AC dudgc chinh luu & hai nlra chu ky
va gié tri trung binh dugc xdc dinh:

T /2
1

i iar L I, sin 1dt zlm 0.6361, 0.636v21,, (7.4)

cl - ta
0 0

2.2.3.4.Dung phuong phap bi€n d&i nhiét dién:

Phuong phdp bi€n d6i nhiét di€én bao gdbm mot dién trd dOt néng va
mOt cdp nhiét dién. Pién trd dugc d6t néng bdi dong di€n AC can do. Chinh
nhiét 1Ugng nay cung cdp cho cdp nhiét dién va sé tao ra dién 4p DC cung
cap cho cO cdu do tir dién.

G
&

Y

Hinh 1.7: Phuong phap bi€én d6i nhiét dién.
Tinh chat cla phuong phdp bi€n ddi nhiét di€n: khong phu thude tansd
va dang cUa tin hi€u, nhung cdn quan tim dé€n sy thay dOi nhiét d6 cla mdi
trudng.
Nhiét lugng: E = K;RI?
Kr hang s6 dac trung cUa cdp nhiét dién.
R dién trd day d6t néng.
I gi4 tri hi€u dung cUa dong dién can do.
2.2.3.5.Cach m& rong tam do:
2.2.3.6.Dung dién trd shunt:
D R G
=—t—(7)

L R
_’ W
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Hinh 1.8: M& rOng tdm do dung cho cO cdu do dién tU.

Diode mac n0i ti€p vGi co cau do ti dién, do dé dong dién chinh Iuu
qua cO cdu do, dong dién qua R, 12 dong AC.

I,, dong dién qua cO cau do.

Luma dOng di€n cUc dai.

Inex dOng dién cUc dai cho phép qua cO cau do.

i, 03181, 0318J2I, I
Gia tri dong dién hiéu dung cUa dong dién AC qua R;:
1 A "
s, I, —= 1. la dong dién can do.
0.318v2 & 415
Pién trd R, dugc xdc dinh:
1
U R max
R "0318V2 [ ] (7.5)
S IS
[ Baii t8p 5:

Cho sO d0 mach hinh 1.9, R,=1Kk va I,,, 50 A. Hiy x4c dinh gi4 tri
dién trd R, R,, R; bi€t rang G tdm do A dong dién t0i da qua cG cdu do 1a
250mA, tam do B dong dién t0i da qua cO cdu do 12 500mA va tdm do C dong
dién t0i da qua cO cau do 750mA. Luu y: diode loai 1N4007.

D R G
P=—i—(7)

I R,
> W A
R
2

I B
= \—-o
A N
Sy i C
Hinh 1.9: M3 rOng tam do dong dién AC bang c4ch dung dién tré mac
song song
Gidi

Diode loai 1N4007, chon dién thé dan cho diode 1a Up=0.6V
Ap dung cong thlc (7.5), cho cdc tam do:
Tai tdm do A, Iy = 250mA:

I 10°
U, R,—™ _ 0.6 1000 20.10
R 0.318v2 0.318v2 5 84
: I 250.10 ° '
sA .

Tai tdm do B, Isz= 500mA:



22

I 10°
U, R, —= 0.6 1000 50.10
R 0.318+2 0.318v2 4 (o
2 3 .
I, 500.10
Tai tdm do C, Isc=750mA:
I 10 °
U, R —1m_ 06 10002210
R 0.318+2 0.318v2 ¢ oy
3 3 .
I, 750.10
2.2.3.7.Dung phuong phap bi€n dong:
Ngi vao n, ; Tai
L C o))
\/\k&j’/ n; iz
B Rm
I~ A A ,/ | RS
11 V Iv"' 'V \i_./_.
Rs
AN A
VY

Hinh 1.10: Diing phuong phép bi€n dong

Nguyén tac hoat ddng cla bi€n dong dua trén hién tugng hG cam.
n1;=n,l, (7.6)

i; 1a dong dién tai can do.

i, 12 dong dién qua cO cdu do.

3. Phuong phap do dién ap

Muc tiéu :

- Trinh bay duQc cic phuong phap do dién 4p.

3.1. Po di€n ap trung binh va 16n bang céc loai volmet
3.1.1.Do dién ap DC:

*Nguyén ly do:

Hinh 1.11: Mach do dién 4p DC
Dién dp can do chuyén thanh dong di€n do di qua cO cdu chi thi
14 Yo L (7.7)

R R

m
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Céc cO cau do tU dién, dién tU va dién dOng dugc diung 1am volt k& do
DC bang cich n0i thém dién trd R, d€ han dong.

Riéng d0i v&i cO cdu do di€n dOng cubn diy cO dinh va culn day di
dOng dugc mac noi tiép.
Cudn c0 dinh 1

RS
My

Cu0n di dOng
Cudn c6 dinh 2

Hinh 1.12:M& rOng tam do:

P6i v6i cO cdu do tU dién bang cich mac nbi ti€p thém dién trd R, dé€
ma rOng tam do. Nghia 13, thay ddi tOng trd vao cang 16n thi tdm do dién dp
cang cao cho nén ngUdi ta thudng dung tri sO dd nhay /V,. d€ x4c dinh tOng
trd vao clla mOi tam do.

[l Bai t@p 6:

Volt k€ c6 d0 nhay 20K /Vpc thi @ tdm do 2.5V ¢6 tOng trd vao 1a bao
nhié€u?.

Gidi

TOng trd vao cla Volt k€ 14 Z, =2.5V¥20K /V=50K

Luu y: n0i trd Volt k€ cang cao thi gid tri do cang chinh x4c.

R G R v
Cj WMo
R
"
Sio
L o

I R G R R R v
m 1 2 3 3
= (M 5
\%
02
\Y
’e) 1

Hinh 1.14: C4ch m@ rOng tam do theo ki€u Ayrton.

0 Bai t8p 7:

Cho s@ d0 mach hinh 1.13, bi€t Volt k& ding cO cdu tU dién c6 R,=
1K va I, 100 A. O 3 tAdm do V,=2.5V, V,=20V, va V; = 50V. Hay tinh cdc
dién trd con lai.

Gidi
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O V=25V, tacé: R, R, 1‘,: 10& '150 - d)
MaR,=1K nénR;=24K

; ) v, 20

O V=20V, tacé: R, R R, T 10010° 00K (e)

Tu (d) va (e) suy raR, =175k

& V=50V, ta c6: R R, R R, — —° _ 50K  Suy ra

I 100.10 °
R;=300K

Luu y @€ Volt k€ c6 d6 chinh xdc cang cao nén chon sai s6 R|,R,,R; 1%

/Vpe cla volt k€.

[ Bai tap 8:

Volt k€ diing cO cdu do di€n tU c6 cudn day cO dinh, dong 7, 50mA
va R,=100 , tdm do 0 300V . X4c dinh R n0i ti€p v&i cO cau do va cong sudt
P.

2

14 300

Giai
5 R R
Taco, "7 5010 °

MaR,=100 nén R=5.9K

Cong sudtP: PRI, 5.9000*(50.10 °)* 14.75W

3.1.2. Do dién 4p AC:

*Nguyén ly do:

Tuong tu nhu do dong di€n AC, doi vGi cO cdu do dién dOng va dién
tUr thi phdi mac dién trd noi ti€p vdi co cdu do nhu trong Volt k€ DC, vi hai
cO cau do nay hoat ddng vdi gid tri hi€u dung cUa dong dién xoay chi€u.

Riéng d0i vGi cO cau do tUr di€n thi phdi ding cau chinh 1uu diode hay
b6 bi€n dGi nhiét dién.

*Mach do di€n ap bang co cau do tu dién:

R D
MW

Hinh 1.15: Mach do dién 4p AC bang cd cdu do tU dién.
D, chinh Iuu dong dién AC & n(ta chu ky duong.
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D, cho dong di€n @ nlra chu ky 4m qua (khong di qua cO cau do) va dién
4p nghich khong rai trén D, va cO cdu do, tranh dién 4p nghich 16n khi do dién
dp AC c6 gia tri 10n.

Dién trd R, n0i ti€p & tdm do dién dp U.c duQc xdc dinh:

UAC (RS Rm )Im UD
RS Rm UAC UD UAC UD (7.8)
I, 1,,/03182
[ Bai tap 9:

Cho hinh 1.16, R,=1k va I, 50 A. Hay xdc dinh gid tri dién trd R,
R,, R; bi€t rang G tam do C dién 4p tOi da 1a SVAC, tdm do B dién 4p t6i da 1a
10VAC va tam do A dién dp tOi da 20VAC. Luu y: cic diode loai 1N4007.

Hinh 1.16: MG rOng tam do dién 4p AC dung céc dién trd mac noi ti€p.
Gidi

Diode loai 1N4007, chon dién thé dan cho diode 1a Up=0.6V

Ap dung cdng thlc cho cic tam do:

Tai tdm do C, Uyc=5V:

gk Ui Us Ui Up 5 0.6 205K
1, 1../0318J2 50.10 °/0.318v2
R, 395 R, 395 1 385K
Tai tdm do B, Usc= 10V:
U, U U, U .
R, R, R, —#c 0 ac__ 2D 1006 84.5K
I, 1,../0318V/2 50.10 ©/0.318v2
R, 845 R, R, 845 1 385 45K
Tai tam do A, Uxc=20V:
R R R R Jac Up Ui Uy 20 06 174.5K
I, I /0318v2 50.10 ©/0.318v2

R, 1745 R, R, R, 845 1 385 45 90K
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*Mach do di€én ap AC dung bi€n doi nhiét doi:

Thang do cUa Volt k€ AC ghi theo gi4 tri hi€u dung mdc du s dung
phuong phép chinh 1Uu trung binh. Riéng phudng phip ding b bi€n dGi nhiét
dién thi goi 12 volt k&€ AC c6 gid tri hi€u dung thuc.

Volt k€ AC st dung b bi€n d6i nhiét dién khong phu thudc tan s6 va
dang tin hiéu.

R R R

1 2 3
o—M——M—W
_/IOQ

o R = G

t

Hinh 1.17: Mach do dién 4p AC dung bi€n d0i nhiét dién.
R, 12 dién trd nhiét can do dién dp. Céc di€n trd R,, R, va R; 14 cdc dién
tré md rOng tam do.
3.2.Po di€n ap bang cac voltmet chi thi s6
Voltmeter sO s& dung nguyén 1y cla mach s6 d€ do dién 4p tuong
tU. Voltmeter sO c6 tat cd cac Uu diém cla mach dién t& sO khi so v&i mach
dién tU tuong tu.
a) Nguyén ly
Sau khi mach suy gidm cho vi€éc chon thang do; tin hiéu vao sé dugc
chuy@n d6i thanh tin hiéu s6 bdi b0 bi€n d6i tuong tu - s6 (ADC). Khéi ADC
c6 thé st dung k¥ thudt tich phan don sudn hay hai sudn déc. O dang co ban
nhat, ADC s€ so sanh tin hiéu vao v&i dién d4p mau (cac phuong phdp nhén
dién 4p mau c6 th€ khic nhau). Chi cdn dién dp vao 16n hon so v6i dién 4p
mau, thi tin hiéu ra cla bd so sanh s& cho mUc logic 1, s€ gilf cho cOng AND
m& va cdc xung nhip sé€ truyén qua cOng AND. BO dém sé dém cic xung nhip
d6. Ngay khi dién 4p vao tré nén bang vGi dién dp mau, thi tin hiéu ra cla bd
so sdnh s& bang 0. COng
AND sé déng va dung viéc dém. MUc ra cla b0 dém sé& dugc chot va
cdc LED hay tinh th€ 10ng s€ hién thj gi4 tri do. Mach nguyén 1y cO ban clng
vGi chuyén
mach thang do.
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Bo so sanh
mufc vao

*| Khdi logic
diéu khién

Bo so sanh
mifc dat

Khdi tao
xung nhip

SO d0 khoi clla vonmet sO

Bo dém

B6 chét
sd lidu

BA chi thi

Chuy&n mach thang do & trén , s€ chon tin hi€u ra tU mach phan

ap. Céc tri sO cUa c4c dién tr® phan 4p c6 th€ 1a OMQ, 0,9MQ va 0,1MQ dé
chon ra 1V tai dau vao clla ADC cho cdc dau vao 1, 10 va 100V cUa tin hiéu
can do. Néu tin hi€u can do 1a 100V, thi tin hi€u vao dua dén b0 so sdnh sé 1a
(100/10) x (1/10) sé 1a 1V do mach phan ap. Ne&u tin hi€u can do 1a 10V, thi tin
hiéu vao dua dén bd so sdnh s€ van 1a 1V. Nhu vay, b0 so sanh sé 1dy Vin
trong khodng tUr 0 d€n 1V bat k€ dién 4p thuc t&€ can do. MUc dién 4p vao (tU
0 dén 1V) sé dugc bi€n dGi thanh tin hi€u sO ma s€ dugc dém va hién thi.

b) Pong ho do s da ning (DMM).

Vé c0 bdn, DMM 1a mot voltmeter sO. Tat cd cic thdng sO khic

dién 4p, nhU dién trd, dong dién, di€n ap ac déu dugc bi€n dbi thanh dién 4p
dc nhO chuy€n mach chon chlc niing do nhu @ hinh vé.

Que do

Vidc)
Oo—0

I(dc)

Ngudn déng héng
. i ADC
Chuyén mach
chifc nang do
y
9 MQ v Bd dém
iov
Chuyén mach I
ooma< [—© thang do Bd chét
100V S
s0 liéu do
0.1 MQ
B6 chi thi

Céc b0 phan clia dong ho do sO da ning (DMM).
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Sau d6 phép do di€n 4p dc s€ cho gi4 tri clla thong sO can do.

D€ do dién trd, thi dién tr& phdi dugc chuyén dGi thanh dién 4p dc
bang mUc dong chdy qua dién trG can do ti mOt ngudn dong hang. Néu muc
dong hang 14 1mA, thi suy ra mUc di€n 4p dc dudc tao ra trén di€n trd chua
bi€t sé ty 1& truc ti€p theo mV. N€u dién trd chon 1a 1kQ, thi mUc di€n 4p
dugc tao ra sé€ 14 1V. POi vGi phép do dong dién, dong dién s& dugc bi€n doi
thanh dién 4p dc bang cach cho dong dién chdy qua mot dién trd khong d6i,
chon 1a 1Q. Do vay mUc dién 4p dc sut trén dién trd sé bang mc dong dién
(dién dp = dong di€n x 1Q). POi v&i phép do dién 4p ac, dién dp ac truGc hét
phdi dudc chinh luu va sau dé s€ dudc xem nhu di€n 4p dc d€ c6 thé do
dugc. Viéc dinh chudn DMM sé dugc ki€m tra bang phép do dién trd 0Q
bang c4ch ngdn mach hai dau que do, khi dat chlc ning cla dong ho do & vi
tri chuy€n mach do dién trd, hodc c6 th€ do dién 4p khi biét mUc dién dp dc
trén thang do dién 4p.

¢) Y nghia cQa chit s6 ban phan va ba phan tu.

B chi thi 3 - ch(ts6 @ DVM cho thang do tUr 0 d€n 1V sé& chi céc gia
tri tUr 0 d€n 999mV. Budc muUc ting nho nhat 1a ImV. Viéc bs sung thém mot
ch( sO (0 dén 9 thanh nhém 4 bit) vé€ thuc chat s& 1am ting gi thanh, nén bién
phép ti€t kiém nhat 12 c6 th€ s dung chi mOt bit (0 hodc 1). Bit b0 sung sé
cho phép DVM chi thi cdc tri sO 1&n dén 1999 thay cho 999, tlic m& rOng thang
do 1én gap ddi. Khi ch(t sO th(r 4 c6 th€ chi c6 gi4 tri 0 hodc 1, thi thang do
dugc goi 1a ch(r s6 ban phan (1/2), nén goi 1a dong hd do 3 V2 ch(t s6. Pong
hO do c6 4 ¥4 ch(r sO sé chi thi gi4 tri do 1én d€n 19999mV.

Tuong tu, bang cich bé sung hai bit 11, thi ch(r sO tan cing bén trdi
c6 th€ tao ra la 3. POng hd do 3 - ch{t sO s& cho phép doc 999 ti€p theo 1a
1999 hodc 2999 hodc 3999 (bang céch st dung 01, 10, va 11 tudng Ung), tlc
1a ting thang do 18n nhat vio khodng 4 1an. Viéc b0 sung thang do nhu vay
duogc goi 1a ddng h6 do 3 3% - chlr s6. POng ho do 4 % - chit s6 sé cho sO chi
thi 1én d€n 39999. V&i viéc b6 sung V2 - chf s6 hodc % - chit sO s€ 1am cho d0
chinh x4c ting 1€n

4. Phuong phap do dién tré&

Muc tiéu :

- Trinh bay duQc cic phuOng phép do dién trd.
4.1. Po dién tré bang VOM chi thi kim
4.1.1. Po gian tiép

4.1.1.1. S& dung Ampe ké va Von ké

Dua vao dinh luat Ohm ta x4c dinh dugc R %
C6 th€ mac theo mOt trong hai sO d0 sau:
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SO’daa I

RX

Ampe k€ x4c dinh I, Von ké xdc dinh U
Gié tri thuc cUa dién tr& Rx Ia:

Rx g
1
Bang céich s dung cdc dung cuU do ta tinh dugc gia tri cla dién
trd 1a:
o U U U
Ix I Iv Uv
Rv

Nhu vay: R'x Rx
Do d6 ta thay phép do dat gid tri chinh x4c cao khi Rv cang 18n cang tOt
(Rv >> Rx). SO d0 nay duoc dung d€ do dién trd c6 gia tri nho.

N Ix
S0 dd b +
(&)

U W

RX

Ampe k€ xdc dinh Ix, Von k€ x4c dinh Uv
K&t qua do cho ta gi4 tri dién tré R x 1a:
Uv U, Uv IxR,

Ix Ix
Nhu vay:R'x  Rx
R& rang d€ R’x ti€n tGi gid tri cla Rx thi R, cang nhd cang t0t (R, <<
Rx). SO d06 b thuOng dung d€ do dién trd Rx 16n

R'x
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4.1.1.2. Po dién tré bang phuong phap so sanh véi dién tré mau

. u Io Ix
'I I' [
il o -

RO Bat .4 !

U=
Ta™ o r 1 Z
o
LIPS
a) b) I

Gia st c6 sO d0 mach nhu trén, khi d6 c6 th€ xdc dinh dién trd Rx theo
cong thUc tuong Ung v&i hai sO dO nhu sau:

SO d0 a) dién trd do va dién trd mau Ro mac ndi ti€p

Dién dp roi trén dién trd mau 13 Uo, dién 4p roi trén dién trd do 1a Ux.
Khi d6 néu dong qua cic dién trd khong dGi ta cé:

Uo Us
Ro Rx

Rx E.Ro
Uo

SO do b) dién trd do va dién tréd mau mac song song
Dong di€én qua dién tr&@ mau la o, dong qua dién trd do 1a Ix. V4Gi dién
4p cung cap On dinh ta c6:

Io.Ro Ix.Rx
Rx I—O .Ro
Ix

4.1.2. Po dién trd truc ti€p bang Ohmmet

Khi do dién tr@ bang phuong phap gidn ti€p nhU trén sai s6 cUa phép do
s€ 16n vi n6 s€ bang tOng cdc sai sO do cdc dung cU giy ra. D€ gidm thiéu sai
sO khong mong mudn nay nguodi ta ch€ tao dung cu do truc ti€p gia tri cla
dién tr& goi 1a Ohmmet.

ZERO

HE
3 VOLTS
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Ohmmet 13 dung cuU do c6 cO cau chi thi t& dién v&i ngudn cung cép 1a
. N . “ A 2 Pred < . A L U A ~
pin va cdc dién trO chuan. Dua vao dinh luat Ohm ta c6 R 7 nhU vay, néu

gi(t U khong d6i thi dong di€n I qua mach do sé€ thay dbi khi dién trd thay dbi
(t(c 1a kim sé& 1&ch nhitng géc khic nhau khi gid tri cUa dién trd thay doi).
Trén cO s& d6 ngUdi ta ché tao Ohmmet do dién trd. Nhu vay, vé mat nguyén
tac c6 thé st dung tat cd cic cO cau chi thi theo dong (nhU cO cdu chi thj tir
dién, dién tU hay dién dOng) d€ ch€ tao Ohmmet nhung trén thuc t€ ngUdi ta
chi s dung c0O cdu tU dién vi nhing Uu di€m cla cO cdu niy nhu di néi &
phan trude. Dudi day sé€ chi néi tGi Ohmmet c6 cO cau chi thj ki€u tUr dién.
C6 hai loai Ohmmet 12 Ohmmet ndi ti€p vi Ohmmet song song.

4.1.2.1. Ohmmet noi ti€p

Piy 12 Ohmmet trong d6 dién trd can do mac ndi ti€p véi co cdu chi
thi. Ohmmet loai nay thuOng d€ do gi4 tri di€n trd Rx c& t& Ohm trd 1én.

Rp 12 di€n tr@ phu ddm bdo khi Rx = 0 dong dién qua cO cdu do 13 16n
nhat (hét thang chia dd) va d€ bdo v& co cau chi thi.

Dién trd trong clla Ohmmet dugc x4c dinh 1a

R Ret Rp —2°
Ict max
. N > i s _ Uo
Khi Rx = 0 dong qua chi thl 1a dong Ictmax = Ret Rp
hi 0 de hi thi _ Uo
Khi Rx ong qua chl t !ICt_—Rct Rp Rx

Khi Rx  dong qua chi thi bang 0

TU dé ta nhan thay thang chia d0 clla Ohmmet ngugc v3i clla Ampemet
hay Vonmet.

Ngoai ra sO chi clla Ohmmet con phu thudc vao ngudn pin cung cap bén
trong.
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Khi Uo gidm thi sai s6 kha 16n. D& di€u chinh sai sO nay (hay con goi 1a
di€u chinh zero) ngudi ta mac thém chi€t 4p Rm nhu hinh sau:
Rp

Céch chinh zero: m0i 1an s& dung Ohmmet ta ngdn mach dau vao (cho
Rx = 0 bang cach chép hai ddu que do vGi nhau), van nim di€u chinh clla Rm
d€ kim chi zero trén thang do.

Bang cédch 1am nhu trén ta s& c6 két qud do chinh x4c hon dit ngudn pin
bi yéu di.

4.1.2.2. Ohmmet song song

Loai Ohmmet nay c6 dién tré can do Rx mac song song v3i cO cdu chi
thi nhu hinh dudi day

Ohmmet loai nay diing d€ do dién tr& R kha nhd, n6 c6 thang do thudn
chi€u vi khi khong c6
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Rx (tUc 1a Rx ) dong qua chi thi 12 16n nhat con khi Rx = 0 dong qua
chi thi xap xi 0.

Nhu vay thang do cla Ohmmet song song c6 dang thuan nhu céc thang
do thong thudng khac

4.1.2.3. Ohmmet nhiéu thang do

Viéc m3 rOng nhi€u thang do cho Ohmmet s€ tuin theo nguyén tac
chuyén tU giGi han do ndy sang gidi han do khic bang cich thay doi dién trd
vao cla Ohmmet vGi mOt sO 18n nhat dinh sao cho khi Rx = 0 kim chi van
ddm bdo 1&ch hét thang do tlc 12 dong qua cO cdu do bang gi4 tri dinh mUc da
chon.

DE mb rOng gidi han do clla Ohmmet ngUdi ta c6 thé ding nhi€u
nguOn cung cap va cic dién tré phan dong cho céc thang do khac nhau.

Hinh bén 1a vi du vé mOt s0 d6 clla Ohmmet nhi€u thang do.

chinh lech khong
—%M o
Rr3 R4 L R&

Ex1k
N £
o . " —1.5V
T cong thc
4 Rx
Ohmmet nhiéu thang do

Chii ¥: Cong tac do c6 phan ti€p xic dOng c6 thé xoay tUng ndc clng
chi€éu hodc ngudgc chi€u kim dong hd. Céng tac nay c6 hai phan ti€p xic 1a
ti€p xiic v&i dién tré phan dong tuong Ung cUa thang do va ti€p xic vGi ngubn
cung cap cho dai do dé.

Khi thang do dién tr@ & gid tri nhd thi s& dung ngubn nhd (vi du la
1.5V)
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Khi thang do dién tr& G gid tri 16n thi s dung ngubn 16n (vi du 13 9V
hoacl5V)

4.1.2.4. Cau Wheatstone (cau don)

SO d0 cau nhu hinh bén. Trong dé:

R1 1a chiét 4p

R2, R3 1a cdc dién trd cO dinh

Py 1a cdc dién tré 1am bang Manganine c¢6 d0 chinh xdc cao.

Rx 12 dién trd can do

CT 1a chi thi 0.

“llify

T
Can Wheatstone
Hoat dOng cUa cau:
P& x4c dinh di€n trd Rx ngU0i ta di€u chinh con chay cla R1 d€ chi thi

chi 0, khi d6 cdu & trang thdi can bang, tlc 12 Uab = 0
R1

Va Do
Theo cong thlc phan 4p ta co: RlR R2
Vb al Uo
Rx R3
Cau can bang khi Va =Vb
R1 Rx
Rl R2 R3 Rx
R1.R3 R2.Rx
Rx R—3.R1
R2

Vi R3 va R2 ¢6 gid tri cO dinh nén ti s gilra chiing 13 khong d6i va dugc
20i 12 hé sO nhan k, nhu vay, Rx = k.R1
TU d6 ta c6 cach do di€n trd bang cdu Wheatstone nhU sau:
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Pua dién tré Rx vao cau va di€u chinh con chay cla R1 sao cho kim chi
. 2 . R3 A n’ o V4 < A
thl chl 0, khi d6 Rx = E'Rl’ he sO R3 / R2 biét truOc nén thang khac dO cé

th€ khac truc ti€p gi4 tri cla dién trd can do tuy thudc vao vi trf con chay cla
R1.

ulll:-

Cin Wheatstone nhifn thang do

Thong thudng d€ md rOng thang do ngUdi ta gilt nguyén R2 con R3
dugc thay bdi mOt diy cdc di€n trd ¢ gid tri hon kém nhau 10 1an, khi dé6 ta
s& c6 hé sO nhan 12 b0i cla 10. SO d6 m& rOng thang do cho cdu Wheatstone
nhU sau:

RS 12 chiét 4p di€u chinh d6 nhay cUa chi thi. Cach di€u chinh:

+ Cho K & vi tri 1 d€ chinh thd, bdo vé qué dong cho chi thi

+ Cho K G vi trf 2 d€ chinh tinh sao cho c8u cin bang hoan toan.

Tuy viao dai gid tri dién dp can do chon gid tri cla R3 phit hgp bang
cdch xoay cong tac.

DO chinh x4c cUa phép do phu thudc vao d0 nhay cUa chi thi, dd chinh
xédc cUa cdc dién trd mau. Tuy nhién, Uu di€m chinh clia cdu Wheatstone 12 &
di€m gid tri clia dién trd khong phu thulc vio ngubn cung cdp. Nghia 13 néu
ngudn cung cap cé bi suy gidm trong qué trinh s dung thi van khong anh
huéng tdi cau do.

Ngoai ra ngUdi ta con c6 th€ mac theo sG dO cau bi€n trd nhu sau:

Khi do:

_R3

Rx=—RI1
R2
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Ti s6 R3/R2 dugc x4c dinh trén bi€n trd, nghia 1a gia tri cla Rx dudgc

khac d6 ngay trén thang chia

R1 c6 nhi€u gi4 tri d€ m3 rOng thang do.
Mach trén c¢6 Uu di€m 1a gon nhe, don gidn nhung 1ai c¢6 d6 chinh xéc

khong cao do sai sO cUa bién tré va chi thi.

Gi4 tri dién trd can do cang 16n d0 chinh x4c cang gidm
Khi do R =50 - 10° sai s6 khodng 0,05% nhung khi do R = 10° — 10°

thi sai s0 1én tGi 0,5%.

4.2. Po di€n trd bang VOM chi thi s6:
- Truéc khi do(mach & trang théi chd):
+ Tu C luén dugc nap day tU ngudn E.
+ Trigd T ludn & trang thai “0”

—
R » Ei chon .| B > CTS
T » xung dém
L
5o
C sanh
Up
Tao xung

Hinh. S¢ d6khoi mach do dién tré bang chi thi sb

-Khibatdaudo: + Trigo dugc kich hoat chuyén tir 0--> 1
+ POng thOi, mach tao xung ciing dugc kich hoat
+ Khod K & vi tri 2.
C4c hién tugng sdy ra :
NhO tdc dOng cla xung tich cUc dén tU trigd T mach chon xung sé€ cho

qua céc xung dé€n tU b tao xung, mach d€m bat ddu d€m sO xung nay.

Tu C phéng dién qua dién tré Ry theo phuong trinh :

U, Ee'"" trongdoT R,C= héng sO thoi gian cUa mach

Sau khodng t=T , ta c6 U=E.e"

Trong qua trinh ché tao, chon R1 va R2 sao cho :

Up=E.R./ (R, +R,)=E.¢"

TUc 1a sau khodng thdi gian t=T=RC di€n dp ddu vio b so sanh 12 bang

nhau, tUc 12 dau ra b0 so sanh c6 tin hi€u, tin hi€u nay kich hoat trigd T lam T
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chuyén trang thai ‘1’-->‘0’, lam cho mach chon xung ngling khéng cho xung
qua, mach dé€m két thic qu4 trinh d€m. BO chi thi chi thi két qud do
Ta c6 bi€u d0 thdi gian nhu sau :

A

Tao xung

S,

|
11t rrlrir >

A
UDém I< T=RC >I

HEEEEEEEEEEEEEEEEE R NN

v

Goi sO xung dém dugc la m, ta ¢6 : T=RxC=m.T, =>
Rx=(T,/C).m= K.m, trong d6 K 12 hang s0, vi T, C 1a nhiing gi4 tri biét
trudc

Thuc hanh 1am bai tap trong chuong 1

1.1) Cho s@ d®6 mach hinh 1.12, biét Volt ké dung cO cau tr dién c6
R,=1K va I, 50 A.O 3 t3m do V,=2.5V, V,=20V, vi V,= 50V. Hay tinh
cé4c dién trd con lai.

1.2) Cho s@ d®& mach hinh 1.13, biét Volt ké dung cO cau t dién c6
R.=1k val,, 50 A, O 3 tam do V,=0.5V, V,=2.5V, va V;= 10V. Hay tinh
c4c dién trd con lai.

1.3) Cho s0 d6 mach hinh 1.9, Ry=1K va I, 50 A.Hay xéc dinh gi
tri dién trd R, R,, R; biét rang & tadm do A dong dién t0i da qua cO cdu do 12
250mA, tam do B dong di€n tdi da qua cO cdu do 12 500mA va tdm do C dong
dién t6i da qua cO cdu do 750mA. Luu y: diode loai 1N4007.
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1.4) Cho hinh 1.16, R,=1K va I, 50 A Hay xdc dinh gi4 tri dién tr&
R;, Ry, R; biét rang & tam do C dién 4p t6i da 1a SOVAC, tam do B dién 4p tOi
da 12 250VAC va tdm do A dién 4p t6i da 1000VAC. Luu y: cdc diode loai
1N4007.

BAI 2
CO CAU CHI THI
MA BAI: MP13-03
Muc tiéu:
- Phan loai dugc céc cd cdu chi thi.
- Khac phuc céc su ¢d hu hdng cla ¢ cdu chi thi.
- Tinh can thdn, ti mi trong cong viéc.
NOi dung chinh:
1. CO cau do ki€u tir dién.
Muc tiéu :
- Trinh bay dugc cdu tao, ky hi€u, nguyén 1y hoat dOng cla cO cdu do
Kiu tir dién .
1.1 Cau tao

Co cdu chi thi tir dién

CO cau chi thi tU dién gbm c6 hai phan cO ban : Phan tinh va phan
dOng

* Phan tinh gOm ¢6 :

- Nam cham vinh cUu 1

-mach tu 2
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-Cuctu3

- Loisat 4

Hinh thanh mach tU kin

Gilra cuc tu 3 va 16i 4 ¢6 khe hé khong khi

* Phan dOng gOm c6 :

Khung day 5 dugc quan bang diy dong c¢6 dudng kinh 0,03 0,07 mm

Khung diy dugc gan vao truc ( hodc diy cing, diy treo) quay va di
chuyén trong khe h& khong khi gilra cuc tUr 3 va 16i 4

Nam cham dugc ché tao béng cidc hgp kim Vonfram, alnicd, hgp kim
crom... c¢6 tri sO tU cdm tr 0,1 0,12 Teslavatlr0,2 0,3 tesla.

1.2. Nguyén Iy 1am viéc
Khi ¢6 dong dién chay qua khung day, dudi tic dung cla tU truOng
Nam cham vinh cUu, Khung day 1&ch khoi vi trf ban ddu mOt géc 1a

~2 V4 dW
M6 men quay dugc tinh theo bi€u thuc: M ¢ (D)
‘" da

W_: La ning lugng dién tU ti 1€ v6i d0 16n cla tU thong trong khe hd
khong khi va dong di€n chay trong khung day.
w1 )

B.S.W.a (3)

B : 12 d0 tU cdm clUa Nam cham vinh cUu
S : La ti€t dién khung day
W: 14 sO vong cUa khung
: La géc 1&ch cUa khung khoi vi trf ban dau

Thay (2)va(3)vao(1l)taco:

dW.  d(BSWal)
 da do

M BSWI

2 . . R N . M M
O vi tri can bang thi : g c

B.SW.I Da va %.B.S.W.I S.I (*
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Do B, S, W, D 12 hang s6 nén géc 1éch  ty 1& bac nhat vGi dong dién L.
TU bi€u thic (¥) ta thdy cO cdu tU di€n chi c6 th€ do dugc dong

A A . n N 1 A > n
dién moOt chiéu, thang do d€u nhau, dO nhay S, B.B.S.W la mOt hang sO

khong d6i.
CO cau tU dién dung d€ ché tao ampemet, vonmet, dmmet nhi€u thang
do va c6 ddi do rOng, d chinh x4c cao cap (0,1 0,5)

2. CO cau do kiéu dién tu

Muc tiéu :

- Trinh bay dugc cdu tao, ky hi€u, nguyén 1y hoat dOng cla cO cdu do
ki6u dién tur.

2.1. Cau tao

Cudn day dién tir
Khung cudn diy !

. ‘ _’_{»\ﬁ\\i—\]# = ﬂ _~Ranh hep

ey x P

kY. \\\ J,Lﬁ sit tor mé m

}f Ld xo

{,f,’f\'(’*"" Dong dién I

Truc quay

CO cdu chi thi tUr dién dugc phan thanh 2 loai: cudn day det va cubn
day tron

* CuOn ddy det : phan tinh 12 mOt cudn ddy phang 1, bén trong c¢é khe
hG khong khi. Phan dOng 12 16i thép 2 dugc gan trén truc 5, 16i thép ¢ thé
quay tU do trong khe h& khong khi.

* CuOn day tron : phan tinh 12 culn day c6 mach tU khép kin 1, bén trong
b0 trf tdm kim loai cO dinh 2, tdm dOng 3 gan vai truc quay.

2.2. Nguyén Iy 1am viéc

* POi v6i cudn day det: Khi c6 dong di€n chay trong culn day sé tao
thanh mOt nam cham dién hiit 16i 2 vao khe hd khong khi tao thanh momen
quay M,
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* POi v&i cudn day tron: khi c6 dong di€n chay trong cuOn diy s€ xudt
hién tUr truOng va tU héa cdc tdm kim loai hinh thanh luc ddy lan nhau va
xudt hién moémen quay M,

Taco: M aw.
o d

Trong d6 : W, %

L: 1a dién cdm cuOn day
I: 1a dong di€n chay trong cudn day

LI’
Do d6 : I
M = _p4
! d 2 d
Khi @ vitricanbang: M, M tacé
1
_12£ D.
2 d
1 dL
Suy ra : — P == (**
y D 4 (**)

TU bi€u th(c (**) ta thdy géc quay cUa cO cdu khong phu thulc vao
chi€éu dong dién nén c6 thé€ do dugc dong dién mOt chi€u va xoay chi€u, thang
do khong déu, tiéu thu cong suat 18n, d0 chinh xac khong cao.

CO cdu chi dién t&r dugc dung ché tao vonmet , ampemet trong

mach dién xoay chi€u tan s cong nghi€p v&i d0 chinh xdc cap 1 2.
3. CO cau do kiéu dién ddng

Muc tiéu :

- Trinh bay dugc cdu tao, ky hi€u, nguyén 1y hoat dOng cla cO cdu do
ki€u dién dOng.

Cau tao:

GOm hai phan tinh va dOng, xem hinh 2.3.
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P Cudn diy tinh

,ﬁb‘\

Cudn day dong

e
by
B ——

I2

Hinh 2.3: Cau tao cO cdu di€én dOng

- Phan tinh gOm cudn day tinh d€ tao tU trudng khi c6 dong dién
chay qua. CuOn day tinh thuOng gbm 2 culn ghép l1ai c6 khe h& gilra cho truc
quay di qua.

- Phan dOng gbm cuOn diy dOng dat trong l1ong culn diy tinh .
CuOn diy gan vdi truc quay, trén truc quay con c6 1o xo phdn, bd phén can
diu va kim chi thi.

Nguyén Iy hoat dOng:

CO cdu do dién dbng hoat dbng dua trén nguyén 1y tic dOng tuong ho
gilra cdc luc dién tU cUa culn day tinh (1) va dOng (2). Khi dong dién chay
vio cudn day tinh, trong 1ong cudn diy xudt hién tUr truOng. TU trOng nay tic
dOng v&i dong dién chay trong cuOn diay dOng va tao nén momen quay phan
dOng 1am phan ddng quay di mot géc .

Uy diém: do dién AC, DC vGi cdp chinh xdc cao.

4. Co cau do ki€u cdm Ung

Muc tiéu :

- Trinh bay dugc cdu tao, ky hi€u, nguyén 1y hoat dOng cla cO cdu do
ki€u cam Ung.

4.1. Cau tao

7 Mrz\
Yl \
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- Phan tinh: cdc cuOn day dién 2,3 c6 cau tao d€ khi c6 dong dién chay
trong cuOn diy sé sinh ra tU trudng méc vong qua mach tI va qua phan dOng,
c6 it nhat 12 2 nam cham dién.

- Phan d0ng: dia kim loai 1 (thuGng bang nhdm) gan vao truc 4 quay
trén tru 5.

4.2. Nguyén Iy hoat dOng

Khi dong thdi 2 dong di€n i; va i, chay vao cdc culn day thi:

i, sinh ra tU thong @, xuyén qua dia nhom L. @, sinh ra e, la sUc dién
dOng chay trén dia nhom. el sinh ra dong di€n xody chay trén L: i,,

Tuongtu:i, @, e ip

Gid thi€t mach tU chua bao hoa, dia nhom 1a thuan trd:

i, =1, sinwt

i, =1,, sin(or—¢)

d
e=—W 4y
dt
Trén dia nhom c6 2 dong dién xody i, iy, tUOng tic v&i tU thong tao ra
cac mOmen quay: My, Mg, M2, My M;; 1a mdmen quay do @1 tdc dung Ién i
O, =, sin(wt)
=1,
Momen quay tUc thdi do @i tac dung Ién i:
my = C,® 4, =, sin(wr).f,, sin(wt—7)

im

sin(wt —7)

1 T
0

Y cosy, =0
b (|)2
cosy, =0
Ll , coSy,, =—SsIinQ
1
¢ COSY,, =SINQ
G-
........ /1
K N |x1 - E,

|x2

M, =C;®.I cosy -
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My=Mz-My,
=C, D1 sinpo+C,D [ ,sine
=(C,,C, +C,C,).f.D,.D,.s1n@
=K.f. D .D,.sine

Thuc hanh bai tap :
Bai 1 : Tinh géc 1&ch  cUa cO cdu chi thi tU di€n khi biét B, S, W, I, D

. N 2 n 2 . « A \ . « ~ dL
Bai 2 : Tinh g6c lech  cua cO cau chi thi dieén tu khi biet I, D va R

BAI 3
CAC THIET BI PO
MA BAI : MP13-04
Muc tiéu:
- Phan tich dugc so dO0 nguyén Iy mach dién trong cdc mdy do
VOM

- S dung thanh thao, Khac phuc cdc su’ ¢d hu hong trong cdc may
do VOM

- Phan tich dugc so d6 mach, SU dung, khac phuc cic su' cO hu
héng cla mdy dao dOng ky.

- Phan tich dugc sG d6 mach di€n mdy phat séng

- S dung, khac phuc cdc su ¢0 hu hong cla mdy phét séng.

- Tinh can thdn, ti mi trong cong viéc.

NOi dung chinh :
1. May do V.O.M
Muc tiéu:
- Phan tich dugc so d0 nguyén Iy mach dién trong cidc may do
VOM
- SU dung thanh thao, Khac phuc cdc su ¢6 hu hOng trong cic may
do VOM
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1.1.Pac di€m cau tao clia POng ho van niing.
1.1.1. BO phan chi thi
a) Chi thi kim.

AN

ART

ACS0VUP

s N\AC10V

AC15A
206QIVDC
9K QIVAC

MULTIMETER
MODEL 1109

Cau tao co ban:
- CO cau chi thi tlr dién.
- Thang chia d0.
Pac diém:
- D0i v&i dién trd thang chia khong déu.
- P6i vdi do dién 4p thang chia déu.
- Dién 4p mOt chi€u va xoay chi€u dugc ding chung mot
thang chia.
Gap sai sO khi doc két qua.
b) Chi thi s6.

s O e e O e=E» e e o= e

-_— T e e O e ieams O e e

- Cau tao tU man hinh tinh th€ 10ng.
- K&t qud do chinh xdc. Khong gdp sai sO khi doc két qua.
1.1.2. Co ca@u chuy@n thang do
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1.1.3. POng ho van niing MOEL 1109:
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1.2: Po dién 4p xoay chi€u va mOt chiéu.
1.2.1. Po dién ap xoay chi€u
a) Thang do: Co 4 thang do.
- Thang 1000: Gi4 tri 16n nhat c6 thé
do dugc la 1000V.
- Thang 250: Gi4 tri 16n nhat c6 thé
do dugc la 250V.
- Thang 50: Gi4 tri 16n nhat c6 thé do
duoc 1a 50V.
- Thang 10: Gid tri 16n nhat c6 thé
do dudc 12 10V.
b) Cdch doc két qua do.
- V@i thang 1000: Lay két qud trén thang chia d0 250V nhan v&i
4. Ta dugc két qua do.
- Vi thang 250: Ta 18y truc ti€p két qua trén thang chia d6 250V.
- Vi thang 50: Ta 18y truc ti€p két qua trén thang chia d6 50V,
- Vi thang 10: Ta 18y k€t qua trén thang chia d0 nhan véi 0,4. Ta
dugc két qua do.
1.2.2. Po dién 4ap mot chiéu:
a) Thang do: C6 7 thang do.
- Thang 1000: Gid tri 16n nhat c6 thé
do dugc la 1000V.
- Thang 250: Gi4 tri 16n nhét c6 thé
do duogc 1a 250V.
- Thang 50: Gi4 tri 16n nhat c6 thé do
dugc 1a 50V.
- Thang 10: Gi4 tri 16n nhat c6 thé
do dugc 1a 10V.
- Thang do 2,5: Gia tri 16n nhat cé
thé do dugc 12 2,5V.
- Thang do 0,5: Gi4 tri 16n nhat cé
thé do dugc 13 0.5V,
- Thang do 0,1: Gi4 tri 16n nhat c6 thé do
dugc 13 0,1V.
b) Cdch doc két qua do.
- V@i thang 1000: LAy két qua trén thang chia d0 250V nhan véi
4. Ta dugc két qua do.
- Vi thang 250: Ta 18y truc ti€p két qua trén thang chia d6 250V.
- Vi thang 50: Ta 18y truc ti€p két qua trén thang chia d6 50V,
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- Vi thang 10: Ta 18y k€t qua trén thang chia d0 nhan véi 0,4. Ta
dugc két qua do.
1.2.3. Chil y.
- Khi chua biét gid tri dién dp tai diém do can dé dOng hO O thang
do cao nhét.
- Xdc dinh chi€u dién dp can do d6i v0i di€n dp moOt chiéu.
- Chon thang do cang ga@n v0i gid tri do cang t0t. Giam duQc nhi€u
sai sO.
- Khong dugc cam tay vao dduhd cla que do.
1.3. Po dong di€n xoay chi€u va mt chiéu.
1.3.1. Po dong di€n xoay chiéu:

a) Thang do
- C6 moOt thang do
ACI5A.
Lic nay que do mau dé dugc
chuyén sang ch6t cam khéc & vi tri
nhU hinh vé.

MAX 154

b) Cdch doc két qua do.

- Vi thang AC15A: Lay két qud truc ti€p trén thang chia
d0 ACI5A.
1.3.2. Po dong dién mot chiéu (DC.A):
a) Thang do: C6 4 thang do.

- Thang 250: Gi4 tri 16n nhat c6
thé do dugc 1a 250mA.

- Thang 25: Gid tri 16n nhat cé
th€ do dugc 1a 25mA.

- Thang do 2,5: Gi4 tri 16n nhat
c6 thé do dugc 12 2,5mA.

- Thang do 50: Gid tri 16n nhat ¢6
thé do dugc 1250 A.
b) Cdch doc két qua do.

- Vi thang 250: Ta 13y truc ti€p k&t qud trén thang chia d0
250 DC.V.A.(mA)

- Véi thang 25: Ta 1ay k€t qud trén thang chia d6 250
DC.V.A chia cho 10. ( mA)

- Vi thang 2,5: Ta 1ay két qud trén thang chia d6 250
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DC.V.A chia cho 100. ( mA)
- Véi thang 50 A: Ta l1dy két qud trén thang chia d0 50
DC.V.A.( A)
1.3.3. Cha y.
- Khi chua biét gi4 tri dong di€n tai doan mach do can dé dong ho
G thang do cao nhat.
- Xdc dinh chiéu dong dién can do d6i vGi dong dién mOt chiéu.
- Chon thang do cang gan vGi gia tri do cang tOt. Gidm dugc nhi€u
sai sO.

1.4 Do dién trd.
1.4.1. Thang do:

C6 4 thang do:

- Thang x1: Po duQc céc
dién tr& nho.

- Thang x10:Po duQc céc
dién tr& < 2K

- Thang x1K: bo dugc
c4c dién tré < 200K

- Thang x10K: PBo dugc
c4c dién tré < 2M

1.4.2. Cach doc két qua do:

Thang x1: Két qua trén thang chia dO dugc nhan vOi 1. Pon vi tinh

- Thang x10: Két qua trén thang chia d0 duoc nhan vOi 10. Pon vi
tinh

- Thang x1K: Két qud trén thang chia A0 dugc nhdn vOi 1K. DOn vi
tinh K

- Thang x10K: K&t qud trén thang chia d dugc nhan vOi 10K. Pon vi
tinh K

1.4.3. Cha y.

- B6i vOi thang do xIK va thang do x10K. Khong dugc cam 2 tay
vao 2 dau que do.



51

- Khi chua biét gid tri dién tr0 cdn d€ dbng hO O thang do nho
nhét.

- Chon thang do cang gdn v0i gid tri do cang tOt. Giam dugc nhiu
sai sO.

2. Dao dOng ky 1 tia
Muc tiéu:
- Phan tich dugc so d6 mach, SU dung, khac phuc cic su' cO hu
héng cla mdy dao dOng ky.
2.1.Khai niém:
Dao dOng ky di€n t{* mOt tia gdm mOt Ong phéng tia dién t(, mach di€n
t(r dé di€u khi€n va dua tin hi€u vao. Dao dOng ky dién t& dudc st dung dé
quan st dang cUa tin hiéu.
2.2.Cau tao va nguyén Iy hoat dOng:
Banléch Banléch
doc (Y) ngang (X)

A A A L&p than
- chi
Catot Ludi =~ ° Bav,n
chan |
|| | |
Tim dén | ey V
Y & ¥ ‘
; (.) ( (‘ Man huynh
6.3VAC ) quang
'Y
D X
IN
n , Anod
| 1 1 bien tro
L = L= = — vong bao
R R, >,

NguOn cung cap

Céau tao Ong phéng tia dién tr

2.3. Ong phoéng tia dién tU (CRT: Cathode Ray Tube):

Tim den dung dé dot nong catot clUa CRT, dién thé d6t tim dén la
6.3VAC.
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Catot K: & b& mat c6 phtll mOt 18p oxit kim loai khi ti€p thu nhiét ning
s€ bUc xa dién t (hi€n tuong nhiét phat xa).

LuGi diéu khién: C6 dang cdi ly bang Nikel, c¢6 1 16 d€ cho chiim dién
t(r di qua, 1UGi di€n t sé bao quanh catot. Pién thé phan cuc gila catot va
1uGi sé€ tao ra dién truOng di€u khi€n s di€n t& dugc phép ra khoi ludi. Khi
Vok (dién thé gilta 1udi va catot) cang am thi sO di€n t( thodt ra khdi 1udi
cang it nhung n€u Vg dat dén trang thdi ngUng dan thi chim tia dién
khong thoét ra khoi 1Udi.

Ban cuc gia tOc A;: 1am ting gia t&c cho chiim tia di€n t(, ban cuc nay
c6 dang hinh tru, m6t dau hé hudng chum tia di€n t& di vao, mOt ddu kin chi
chtta mdt 10 nhd tai tim cho chiim tia dién t( tap trung 1ai di qua.

Ling kinh A,, As: phOi hop vGi bdn cuc A, tao thanh hé thOng thdu kinh
dién t0. Do su phan cuc dién 4p khic nhau gilta A, A, va A,, A; hinh thanh
luc tinh dién tdc dOng vao cdc dudng dang thé€, cic sU phan dp nay thay dGi
1am cdc dudng dang thé thay d6i sé tao ra dO hoi tu cla chim tia dién tUr thay
doi.

Ban 1éch doc va ban 1éch ngang: khi chiim tia dién tU di qua ban 1éch
doc hodc 1éch ngang, thi dién truOng gilra hai ban nay sé€ 14i chim tia dién t(f
1éch theo chi€u doc va chi€u ngang bang luc tinh dién (luu ¥ di€u nay khéc
v0i su 1éch chim tia dién t(r cQa dén hinh trong tivi bang luc dién tr, nghia 12
cuOn day léch thay cho ban cuc 1&ch). DS 1é€ch cla chum tia dién tU theo
chi€u doc hodc ngang phu thudc vao dién 4p gilta 2 ban cuc.

Gi(ra hai ban cuc 1éch doc va 1éch ngang cUa dao dOng ky c6 mOt ban
chan nOi mass d€ ngin cich dnh hudng dién trudng cla hai ban 1éch doc va
1éch ngang 1an nhau.

Man hinh huynh quang: mat trong cUa man dnh 6ng CRT dugc phlU mot
18p phat quang, tuy theo vat li€u cUa 18p phét quang nay ma tia sdng phat ra khi
chtim tia dién t& d&p vao man hinh huynh quang s€ c¢6 mau khac nhau. Chang
han: Zn,SiO, va Mn cho mau xanh 14, mui Sulfuric cadnium cho mau vang.

LGp than chi xung quanh Ong canh man hinh thu nhan cic dién tU phat
xa th(r cap (cic dién t&r dap vao man anh dbi trd 1ai) do d6 di€n thé Am khong
tich tu lai trén man hinh.

Dién 4p phan cUc cho Anot c6 tri sO rat 16n khodng KV nham ting tOc
cho chum tia di€n t(* d@p manh vao man hinh huynh quang.

Céac vong di€n trd hinh xody Oc bén ngoai dugc ndi mass s€ 1am cho céc
dién tich tu, do dién truOng 18n gilta Catot va anod bi trung hoa dién tich.

Céc dién tré di€u chinh R, d€ di€u chinh d0 sing, R, d€ di€u chinh tiéu
cU cUa di€ém sing. Di€én dp trén A,16n gdp 4 61an trén A,
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NguOn cung cdp tao ra di€n 4p mOt chi€u Anod khodng vai KV cho
1udi, catot, cuUc gia tOc va tat cd di€én thé DC cho cdc mach dién trong dao
dong ky.

Ong phéng tia dién t& 12 mOt béng thUy tinh bén trong dugc hit chan
khong. Céc chum electron tU Catot (K) bay vé hudng cic Anot (A, A,, A;) sé&
lam ting tOc dO cla chum tia vd hudng vé mat trong cUa man hinh di dugc
phU chat huynh quang. Chum electron va cham vao dé s& phdt sang va ngudi
quan sit s€ nhin thdy mOt di€m sang. Pién cuc di€u khi€n G c6 dién thé am
so vOi K Iam cho chum tia hOi tu.

Néu dat tin hiéu xoay chi€u vao hai bdn cUc Y thi chum electron
chuy&n d6ng 1én xuOng va s& nhin thay trén man hinh dudng thang dlng.

Néu dat tin hiéu xoay chi€u vao hai bdn cuc X thi chum electron
chuyén dOng qua bén trai phdi va s€ nhin thdy trén man hinh dudng nam
ngang.

Néu cuing lic dat tin hi€u xoay chi€u vio X, Y thi s€ thdy trén man hinh
dulng cong khép kin. Hinh ddng cUa duOng cong phu thubc vao d6 1éch pha
va ti sO tan sO gilta hai tin hiéu.

Pién 4p can do dugc dua vio ban cuc Y, con ban cuc X dugc dua tin
hi€éu quét ty thuc vao muc dich cla phép do.

2.4.Tin hi€u quét ngang:

Ca t t
Tin hiéu vao doc \/

Tin hi€u quét ngang /

Tin hi€u xung kich (gai 4m) / / /

Tin hi€u quét ngang.

Chum electron sé xé dich theo chi€u thang dUing phu thudc su thay d6i
cUa tin hi€u vio. N&u khong c6 tic dOng kéo ngang ra ta chi thdy mOt vach
thang dUng duy nhat.

PE kéo tin hi€u nam ngang ngUdi ta st dung mot tin hiéu tao gbc thoi
gian dat vao hai ban cuc X goi Ia tin hiéu quét ngang. Tin hi€u quét ngang c6
dang xung hinh ring cUa. N€u tan s cUa tin hi€u quét nhd hon n 1an tan sO
cUa tin hiéu can quan sit s& c6 n chu kY tin hi€u quan sit dugc.
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Néu ti sO cdc tan sO d6 1a bOi sO cla 2 sO nguyén thi trén man hinh
huynh quang s& xudt hi€én mot dudng cong dlng yén. Ngugc 1ai, duOng cong
sé& chuy€n dOng va sé khong quan sit dugc gi cd. Vi vay, can thi€t phai cé su
dong b gilra tin hi€u vao va tin hiéu quét. PE dat dugc su dong bd ta diu
chinh tan sO quét bang nim di€u khi€n TIME/DIV cho dén khi nio hinh dnh
trén man hinh huynh quang dUng yén.

2.5.50 d0 khdi dao dOng ky mot tia:

Tin hi€u Y dugc dua vao qua phan 4p vao dén bd khuéch dai Y va dua
thang ra 2 ban cuc Y (n€u tin hi€u du 10n thi khéng can qua khuéch dai).

Cach dOng b0 trong: tin hiéu t& b0 khuéch dai Y dugc dua qua mach
dong b0 d€ kich thich may phat ring cUa (mdy phdt quét) sau d6 qua khuéch
dai X dua vao ban cuc X. Mat khic c6 th€ dua truc ti€p tin hi€u X vao bd
khu€ch dai X n0i vao ban cuc X qua cong tac Bs: truGng hgp muln st dung
d6ng bd ngoai théng qua khéa B, tin hi€u dugc dua thang vao mach dong b
d€ kich cho mdy phit ring cUa.

Y Kénh Y

U Phﬁ\n ap KDY oy
vao o

vV

Chudn Chuén . —7
< biendd thdi gian PR tia ? [
Péng DOng b0 trong
b0
ngoai g | Mach Mady phat
o N2 dbl | ringcua B& KN X O
X O
O

SO d6 khOi dao dOng ky moOt tia.

Nguyén 1y do bién d6 dién 4p bang dao ddng ky: [Volt/Div + Position]

Khi can do dién dp, trudc tién khéa B, di€u chinh sang b phan chudn
bién dd (nghia la ngin cich gilta ngd vao — ngd ra, tuong Ung vGi ché db
GND), quan sit va dOng thdi chinh nit Position sao cho duOng thang trén man
hinh tring vGi truc Ox (truc ngang) khi d6 d6 1éch bién d0 chudn dugc calip
veé “0”.

Sau d6, bat khéa B, sang vi tri tin hi€u Y, nghia 12 chuyén tU ché d6
GND sang ché d0 DC/AC d€ do bién d0 tin hi€u do cuc dai gdp may lan bién
d0 chudn dé tinh ra d0 16n clia Y theo tin hiéu chuan.
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Vi du, ndm chinh Volt/Div & vi tri 2V/Div nghia 1a m6t Div (mOt 6 theo
phuong dUng, truc tung) trén man hinh tudng Ung véi 2Volt.

Nguyén 1y do chu ky (thOi gian) bang dao dOng ky: [Time/Div +
Position]

Khi can do chu ki, ta cdn phdi chudn thdi gian bang cidch st dung bd
chudn thi gian d€ ddnh ddu tUng quing thGi gian Ung vGi gid tri chudn trén
toan tin hiéu.

Vi du: Ndm chinh Time/Div & vi tri 2ms/Div nghia 1a mOt Div (mOt 6
theo phuOng ngang, truc hoanh) trén man hinh tuong Ung 13 2ms.

ANhan xét:

DO nhay clia Ong phéng dién tU 1a ¢ 1&ch h clla di€m sadng khi dua vio
bdn cuc dién 4p 1V. Thong thuGng cic Ong phéng tia di€n t&r c6 dO nhay
khoang 0.3 0.5mm/V.

Tan sO tin hi€u do c6 thé rat 16n, ngay nay cic dao dOng ky dién tlr c6
th€ quan sat tin hi€u dé€n 100MHz hodc 16n hon.

3. Dao dOng ky 2 tia

Muc tiéu:

- Phan tich dugc so d6 mach, SU dung, khac phuc cic su cd hu hong

clUamdy dao dOng ky 2 tia.

Céu tao cla dao dOng ky hai tia gan giOng dao dOng ky mOt tia. Trong
dao dOng ky hai tia c6 th€ tao ra 2 tia bang 2 cach:

e

/ \\\

/ ; A
AL )= &
¥ A & B rigng bigl
k- o O
- lll-
i

a) Duing hai ngudn riéng biét.

o /J.-.."-.

A7
/ sz gl '

:t:’j ] |_| :;-‘;_;_’ = A& B g mijlngd vao

'\. Tl ]
.. |
R /

\ :_,'

B

b) Dung chung mOt nguon.
Cd&u tao 6ng CRT
- Duing 2 chiim tia dién t( tUf 2 nguOn phit riéng biét, viéc di€u khi€n 2
tia ndy hoan toan ddc 1ap. Chi ¢6 mOt b phan chung cho 2 tia 1a ban cuc X di
v€ cic phia bdn cuc A va B.
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- Dung 1 chum tia dién tU tU 1 nguOn phat chung va viéc di€u khién tia
ndy s€ 14i 2 tia tin hi€u vé& 2 ban cuc A va B.

Vi dao dOng ky 2 tia c6 th€ cung lic quan sit dugc cd 2 tin hi€u hoan
toan khic nhau. Di€u niy cho phép so sdnh cic dang séng vGi nhau vé bién do,
pha va chu kY; vi céc nit di€u khi€n & 2 kénh A va B hoan toan dOc 18p nén c6
th€ di€u chinh cic tia hoan toan theo ¥ muon.

4. May phat song
Muc tiéu:
- Phan tich dugc so d6 mach dién mdy phat séng

4.1 Khai niém chung vé thiét bi phat tin hiéu:

4.1.1.Kh4i niém:

May phit tin hi€u do 1uGng 12 ngubn phat tin hi€u chudn On dinh v&i cic
thong sO da bi€t nhur 12 bién d0, tan s6 va dang (séng) tin hiéu.

May phat tin hi€u do 1uOng c6 d0 chinh xdc va d0 On dinh cao, c6 kha
ning di€u chinh cdc thong sO cla tin hiéu ra thuOng duoc st dung d€ hiéu
chinh céc thiét bi do, tin hi€u vd tuy€n di€n tU, thi€t bi tu dOng va mdy tinh,
khac d6 dung cu do.

May phét tin hi€u do 1uOng c6 th€ vé cic ddc tinh bién d0, bién dO-tan
s0, va ddc tinh qud dO cla mang 4 cuc, x4c dinh hé s6 duong truyén, d6 méo;
lam ngudn cung cdp cho cic mach do ki€u cOng hudng va ki€u cau xoay
chiéu.

4.1.2.Phan loai:

May phit tin hi€u do 1uGng c6 thé phan thanh 3 loai:

“Theo khodng tan sO cUa tin hiéu ra:

+Mdy phét tin hi€u tan sO thdp < 20Hz tai ngudi khé c6 th€ nghe
duagc.
+M4dy phét tin hi€u tan s6 thap t&r 20Hz dén 200KHz:
- Mady phét Am tan: 20Hz dén 20KHz khodng tan sO nay tai
ngU0Oi nghe dudc.
- Mdy phét siéu am: 20KHz dén 200KHz.
+Mady phat tan s cao: 200KHz dén 30MHz.
+M4dy phét siéu cao tan: 30MHz dén 10GHz.
+M4dy phit cUc cao tan: >10GHz.
*Theo dang cUa tin hiéu ra:
+Mady phat xung vudng.
+Ma4dy phat song hinh sin.
+Mady phét dang séng dac biét (xung tam gidc, xung ring cUa, xung
hinh ndc thang, ...)
+M4y phdt c6 tan sO thay d6i.
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+Mady phat On (noise).
“Theo dang cla di€u ché:

+Mady phat séng hinh sin vGi di€u ché bién dd (AM).

+M4dy phit séng hinh sin v&i di€u ché tan s6 (FM).

+M4y phit xung vGi di€u ché dd rOng xung, tan s& xung va pha
xung.

+M4y phat xung vGi di€u ché tOng hgp (cing mot lic thuc hién
nhi€u dang di€u ché).

*Pac trung may phat tin hi€u:

+Khodng tan sO ma may phdt ra, nhu' may phat t&r 1Hz dén 1MHz.

+P0 chinh x4c cUa vi€c dat tan sO.

+D0 On dinh cla tan sO phat ra v€ thOi gian, tan sO, bién d0 va dang
sOng.

+D0d méo tin hiéu.

+Su phu thuOc cUa céc thong sO tin hi€u vao phu tai va gidi han hiéu
chinh.

4.2. May phat tin hi€u tan so thap:

May phat tin hi€u tan sO thap c6 th€ di€u chinh tan sO nhdy cap va lién
tuc tUr 20Hz dén 200KHz, c6 bién d0 tU ImV dén 150V v&i cong sudt cuc dai
ImW dén 10W.

4.2.1.Céc dac tinh:

- b6 méo phi tuyén:

PO méo phi tuy€n séng hai cUa tin hi€u ra dugc ddc trung bdi hé sO
séng hai. PO méo dugc x4c dinh bang ti sO gilta cin béc hai cla tOng tat cd
binh phuOng s6ng hai.

2 2 2
K \/u2 Wl (%) G.1)
U
- Dai tan sO phat ra dugc dat trung bdi hé s6 phl séng Kp, 1a ti sO
cUa tan sO cuc dai va cuc tiéu.
Simax
" S
- D06 On dinh tan sO cla may phat dudc xdc dinh bdi ti s6 cla su
thay d6i tuyét d6i cla tAn s6 / véi tén s6 ban dau trong diéu kién 6n
dinh.

fo Al 1 (3.3)

o o

K (3.2)
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trong dé: f; 12 tan sO clla may phat khi c6 su thay d0i d0t ngQt bén ngoai,
f, 12 tan sO ban dau.
- PO chinh x4c cUa viéc dat tan sO dugc xic dinh bdi chat luong
cUa bang khac d6 va co cu hiéu chinh.
4.2.2.80 d6 khéi clla may phat tin hi€u do luong:

Mady phat Khuéch

< Phandp | Biéndp
GOc dai

\ 4

B0 phan dau ra

A 4

v

SO do6 khoi mdy phét tin hi€u do 1uGng.

Mdy phat gOc tao tin hi€u hinh sin 6n dinh vé bién d va tan sO. Mdy
phit gOc quyét dinh hinh d4ng hay ddc tinh tudn hoan cUa tin hiéu ra. My
phat gOc thuOng 1a may phat LC, mdy phat trOn tan, mdy phat RC.

B0 khuéch dai ra dung d€ khuéch dai tin hiéu cla mdy phat gOc va
nang cao cdng sudt & dau ra clla may phit.

B0 phan dau ra bao gdm b0 phan 4p va bién dp ra .... dung d€ di€u
chinh va ki€ém tra bién d0 G dau ra sao cho khi mac tai vao mdy phit dat cong
sudt cUc dai nhung dd méo phi tuy€n nhd nhat.

4.2.3.May phat LC:

Trong mdy phat LC tan sO cla mach dao ddng dugc x4c dinh bdi dién
dung C va dién cdm L & ché do tu kich cla khung dao dOng.

ANhUOe diém: khung dao dOng c6 kich thudc 16n va rat khé hiéu
chinh. Chang han, d€ tao dugc mdy phit c6 f=20Hz dén 20KHz, tlc 1a
Kp=10° can phdi c6 di€n dung va dién cdm 16n.

M4y phét LC it thong dung chi ché tao may phat c6 dii tan hep hodc
mOt sO gid tri tan sO cO dinh.

SO d6 mach mdy phat LC
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4.2.4.M4y phat tron tan so:

May phat tn | M4y phét gbc
sO cO dinh

y

May phat Loc tfllf)ng
trOn tan LC > thap

Khuéch

A

M4y phit tan
sO hiéu
chinh

SO d6 khOi mdy phat trOn tan s0.

dai

Phéan ap

Ngora

M4y phdt gOc bao gbm 2 mdy phat LC cao tan c6 tan sO f gan giOng
nhau, mOt bQ trOn tan va mOt b 10c thap tan. May phat tan sO cO dinh phit ra
f,, mdy phat tan sO hiéu chinh phit ra tan s6 f,. Pién 4p cla cd 2 mdy phat dua
qua mach 13p 1ai emitter rOi d€n b trOn tan (tao ra hOn hgp tdn s6 mf, va

nf, (trong d6 m, n 1 cdc s6 nguyén) va tan s f=f,-f;. BO 10c chi cho qua hi€u
tan sO f=f,-f;, sau d6 qua b0 khuéch dai va qua bd phan 4p dén dau ra. Trudc
khi phan 4p mac thém volt k€ d€ do mUc dién 4p ra.

Cic gi4 tri f,, £, dugc chon sao cho hiéu tan sO f nam trong dai tan s6

thé'p, chéng han, f;=180KHz, f,=180 200KHzthi f 0 20KHz.

ANhUoc di€ém: 1a mach phlc tap, kém On dinh. Tuy nhién may phat
trOn tan ciing dugc s dung ki€m tra do 1uGng vi di€n 4p ra khong phu thulc
tan sO, tan sO c6 th€ hiéu chinh lién tuc nhd su thay d6i dién dung cla tu

xoay cUa mdy phat hi€u chinh.

4.2.5.May phat RC:

Mach

daodbng , g R
cau Wien ! g .

el T—p .
C MaCh out
Rz _‘I_ 2 R4 khuéch
dai

Mady phit trOn tan RC.
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M4y phét gbc 12 mOt bd khuéch dai hai tang vGi phdn hoi duong tan s
bang mach RC. Mach nay tao su di pha bao gdm céc dién trd va tu dién nhu
R,C, va R,C, theo sO dO cau bao ddm tu kich @ mOt tan sO xac dinh.

Mach phan h6i 4m 12 mOt mach phéan 4p bang dién trd nhiét R; c6 hé
sO nhiét di€n tré am va dién trd R, tU d6 13y ra dién 4p phdn hodi am. Gid sU
dién 4p ra ting, dao dOng trong mach phan hoi 4m ting dan dén gidm dién tré
nhiét R; 1am ting di€n 4p r0i trén R, (phdn h6i 4m) 1am cho di€n 4p ra gidm
xuOng dén gid tri dinh m{c va cO dinh di€n 4p ra cUa mdy phat.

4.3.May phat xung:

4.3.1.Pac tinh may phat xung:

May phét xung c6 th€ phat ra xung vudng, trong dé bién d0 tUr 150mV
200V, d6 rOng xung ns s va tan sO tU 2Hz dén 2MHz c6 thé thay dGi hodc
phét ra cic xung chudn.
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4.3.2.S0 do khoi:
My phi béu \
ay6p at Mach tré Mach tao do Cubi Mach truyén )_»J
go¢ xung chinh »| dai xung chinh ngéf Xung ra
Ngo >
vao v A 4
) N A Phan
Ma}y Mach tao > bo ap
khoi » xung dOng bién
don A % R
ng b0 LAY do
Xung

SO d6 kh6i mdy phat xung.

M4y phat gbc dua dén b0 khdi dOng, lic d6 mdy phat gbc 1am viéc &
ché d0 tu dOng bdo ddm di€u chinh tan sO cUa xung ra. Néu khdi dOng ngoai
thi mdy phét gOc dugc ngat ra va dua tin hiéu khdi dOng tUr bén ngoai vio.

Xung @ dau ra cla bo khdi dOng dugc dua dén b tao xung dOng b va
dén mach tré xung chinh. BO tao xung dbng bo tao r a xung ddng bO 2 cuc
am duong. Qua dé dua dén ngd ra clla mdy phét.

Mach tré xung chinh s& cho ra xung c6 th€ di€u chinh thoi gian 1&ch
bang 0 clia xung chinh so v&i xung ddng bo.

Xung tU dau ra cla mach tré xung chinh sé kich cho mach tao d0 dai
cUa xung chinh lam vi€c. Mach nay s€ cho ra c4c xung bat dau va két thic voi
khodng thoi gian gilta ching c6 th€ hi€u chinh dugc. Cidc xung nay dén mach
tao xung ra va di€u chinh bién do.

Xung bat dau tao sudn dau, con xung két thiic tao suOn cubi cla xung
ra. Xung ngét d€ dua nhanh mach tao xung ra vé trang thai ban dau.

Mach tao xung ra s€ tao xung vuong v&i bién dd 16n nhat, d0 dai xung
va tan sO dap Ung vdi tai.

Bién d0 xung ra c6 th€ di€u chinh (thd va tinh) t&r U, 0.01U,. Qua bd
chia c6 th€ gidm bién d0.

B6 khuéch dai dau ra dung d€ ting cong sudt cla may phat khi c6 tai
trén toan ddi tan sO.

Pién dp c6 th€ di€u chinh tUr 0 d€n gid tri cUc dai nhd chiét 4p 1ap O
dau vao b0 khuéch dai.

B0 khuéch dai bao gbm tang khuéch dai dién 4p va tang khuéch dai
cong sudt dién 4p ra do bang volt ké.
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4.3.3.May phat séng quét:

\"
Rl R3 e
TI
R \
2
— O
B\ u
1 N 1
T 1 J_CIJ_ _L
12 T T'7 |=
R
. —M— Pién dp
. :
R A trigger
pEN T ——o
4 - Pl o Lo6i vao
"\ d6ng bd
R

May phéat song quét.

Ngoai 10i vao ddng bd thong qua tu C,, di€n 4p vao cUa trigger S 1a dién
4p ra u; cUa mach tao xung ring cUa thong qua R.

Khi c6 tin hiéu dong b0 vao trigger S & dau ra xudt hién xung u,. Xung
nay qua T, Iam m®& khéa T, va dong di€n di qua T, nap vao tu C,, tao ra xung
rang cuUa.

Dién 4p cla tu C, ti€p tuc ting tuy€n tinh cho d€n mUc khdi dOng cao
cUa trigger S. Liic nay, 3 dau ra tr® nén duong lam T, thong va tu C, phéng
nhanh qua T,. Khi di€n 4p trén C, gidm xuOng mUc khéi dOng dudi cla trigger
S lic nay & dau ra tr@ nén 4m, T,ngat va dién 4p trén tu C, bat dau ting tuyén
tinh 18n nlra. C& thé dién 4p ring cua & dau ra u, phu thulc vao chu ky (tan
s0) cUa tin hi€u dong bo.

May phat séng quét c6 th€ 1am viéc G 2 ch€ d0: ché d0 lién tuc va ché
do cho.

- Ché d0 lién tuc: ch€ d0 quét thdng thudng nhu & trén.
- Ché d6 choO: ché d6 d€ quan sét cdc xung roi rac cich nhau kha
xa.

Thuc hanh
Bai thuc hanh s6 1:
*Duing déng hd van ning do dién tré
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+ Trinh tu thuc hién
- Diéu chinh dong hd van ning vé thang do di€n trd thich
hop
- Dbat 2 dau que do vao 2 dau dién tré
- Poc thong sO dién trd trén thang do dOng hd
- Ghi lai cdc gid tri cUa dién trd doc dugc trén thang do

Bai thuc hanh s6 2:
*Duing dong hé van ning do dién ap 1 chi€u
+ Trinh tu thuc hién
- DPiéu chinh déng h6 van ning vé thang do di€n dp 1 chi€u
thich hgp
- Dbat 2 dau que do vao 2 di€m do dién 4p
- Doc thong s6 dién 4p trén thang do dOng hod
Ghi 1ai cdc gi4 tri cUa di€én 4p doc duQc trén thang do

Bai thuc hanh s6 3:
*Dung dong ho van ning do dién ap xoay chi€u
+ Trinh tU thuc hién
- Diéu chinh déng hd van ning v€ thang do dién 4p xoay
chi€u thich hop
- Dbat 2 dau que do vao 2 di€m do dién 4p
- Poc thong sO dién 4p trén thang do dOng ho
Ghi 1ai cdc gid tri cUa dién 4p doc duQc trén thang do
Bai thuc hanh s 4:
*Duing dong hd van ning do dong dién xoay chi€u
+ Trinh tu thuc hién
- Diéu chinh dbng hd van ning vé thang do dong di€n xoay
chi€u thich hop
- Pat 2 dau que do vao 2 di€m do dong dién mac nbi ti€p
vOi mach dién can do.
- Poc thong s6 dong di€n xoay chi€u trén thang do dong ho
Ghi 1ai cdc gi4 tri cUa di€én 4p doc dugc trén thang do
Bai thuc hanh s6 5:
*Dung dong ho van ning do dong dién 1 chi€u
+ Trinh tU thuc hién
- biéu chinh dong h6 van ning vé thang do dong di€n 1
chi€u thich hop
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- Pat 2 dau que do vao 2 diém do dong dién mac nbi ti€p
v6i mach di€n can do.
- Poc thong s6 dong di€n xoay chi€u trén thang do dong ho
Ghi 1ai cdc gid tri cUa dién 4p doc duQc trén thang do
Bai thuc hanh s6 6:
*Duing may hién séng do di€n ap xoay chi€u
+ Trinh tu' thuc hién
- DPat 2 dau que do vao 2 di€m do dién 4p
- Chon kénh do 1 hoac 2
- Diéu chinh VOL/DIV va TIME/DIV sao cho thich hop
- Poc thong sO trén may hién séng

Bai thuc hanh s6 7:
*Duing may phat tan s6 va may hién séng .
+ Trinh tu' thuc hién
- Pat que do may hi€n séng vao kénh phat cla mdy phat tan
SO
- Diéu chinh tan sO va dién 4p trén mdy phat tan
- biéu chinh VOL/DIV va TIME/DIV sao cho thich hgp
- DPoc thdng s6 trén mdy hién séng
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