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HUGNG DAN SU DUNG MAY HIEN SONG (OSCILLOSCOPE)

Mady hi€n s6ng (Oscilloscope) 1a mot dung cu do truc quan trg lyc hitu ich cho anh
em stra chita nghién cttu dién i, dién thoai, may hién séng c¢6 kha ning hién thi cic dang
tin hiéu, xung 1én man hinh mot c4ch tryc quan ma dong hd khong thé hién thi dugc, hon
nita c6 nhitng khu vuc tin hiéu chi thé hién dusi dang xung, ddng hd do volt khong thé phat
hién dudc & d6 c6 ton tai hay khong ma chi c6 mdy hién séng mdi thé hién dudc, thuc t&
c6 rat nhiéu loai mdy hién séng:

- May hién song dung den hinh (CRT: Cathode Ray Tube) loai nay dén hinh
diing sdi dot c6 tim, dién 4p dot khodng 6V, loai nay c6 ciu tric kénh cang, thudng 13 cic
ddi mdy cii, tAn s6 do tir vai trim KHz d&n vai trim MHz.

- M4y hién séng dung tinh thé 16ng (LCD: Liquid Crystal Display), mdy c6 ciu
tric gon nhe, hién dai, c6 kh3 ning giao ti€p mdy tinh va in ra dang séng, tin sd do
khodng vai chuc MHz dén vai trim MHz. Hién nay phd bi€n loai LCD, tuy nhién gid thanh
ciia may con kha cao.

L. CONG DUNG CAC NUT CHINH TREN MAY HIEN SONG

. POWER: Tt m& ngudn cung cap cho Oscillocope (P.ON/P.OFF).

. INTENSITY: Biéu chinh d6 sing tia quét.

. TRACE ROTATION: Chinh vét sing vé vi tri nim ngang (khi vét sdng bi nghiéng).
. FOCUS: biéu chinh do nét clia tia sing.

. COMP. TEST (Component Test): Diing d€ ki€m tra linh kién (tu, dién trg...).

. COMP TEST JACK: Dung d€ n&i mass khi thi.

. GND: Mass ctia m4y ndi véi sudn mdy/linh kién.

0 N N Lt AW =

. CAL (2VPP): Cung cap dang séng vudng chuin 2Vpp, tin s6 1KHz diing d€ kiém tra
dd chinh xdc vé bién do6 cling nhu tin sd cda mdy hién séng trudc khi sit dung, ngoai
ra con dung d€ ki€m tra lai s méo do dau que do (probe) giy ra. Ty theo loai may
ma tin s6 va bién d6 séng vudng chudn dwa ra c6 thé khic nhau.

9. BEAM FIND: An nit nay, vét sang s& xudt hién & tim man hinh khong bi 4nh hudng

clia cdc ndm khéc, muc dich dung dé dinh vi tia sdng.

o) day, ching t6i huéng din st dung loai may hién séng hai tia.
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* PIEU CHINH KENH A (CHANNEL A)

10. POSITION: Dung d& diéu chinh vi trf tia sang ciia kénh A theo chiéu doc.

11. IMQ, 25PF (jack): Jack nay dung d€ cAp tin hiéu cho channel (A). N6 ciing 12 ngd
vao hang ngang trong ch& do hoat dong X-Y.

12. VOLTS/DIV = Volt/divider = di€n dp/1 6 chia.

Chinh tirng nic d€ thay d6i d6 cao cida tin hiéu vao thich hdp cho viéc doc gid tri volt
dinh — dinh (Vpp Peak to Peak Voltage) trén man hinh. Gi4 tri doc trén mot thang do
la Vpp/6 chia.

Thi du: Volt/div = 2V d6 cao 1 6 tudng duong vdi 2Vpp cua tin hiéu.

13. VAR PULL X5 MAG: (ddng truc vdi Volt/div) chinh lién tuc d€ thay d6i d6 cao clia
dang tin hiéu trong gii han 1/3 tri s6 dit bdi nim Volt/div. Khi vin t&i da theo chiéu
kim dong hd. Pd cao dang séng sé dat tri s6 dugc dit bdi Volt/div.

N&u kéo niim VAR thi chiéu cao dang tin hiéu s& 16n gip 5 1an gid tri doc, ldc nay tri
s6 thuc 12 tri s6 hién thi chia 5.
14. AC-DC-GND: Chon ché& d6 quan sét tin hiéu.
+ AC: Quan sit dang séng ma khong can quan tAm thanh phidn DC.
+ DC: Dung d€ do mitc DC ctia tin hiéu. Bat v& vi tri nay, dang séng khong xuat
hién, chi xuat hién dudng sdng nim ngang clia thanh phan DC.
+ GND: Ngé vio tin hiéu ndi mass khong hién thi dugc dang tin hiéu trén man
hinh.
* PIEU CHINH KENH CH-B (CHANNEL B)

Pa6i v6i cdc ndm sau, cach diéu chinh tuong tu kénh A:

15. POSITION

16. IMHz 25PF

17. Volt/ Div

18. VAR Pull x5 mag

19. AC-GND-DC

* CAC NUM PIEU CHINH CHUNG CHO CA HAI KENH
20. VERT MODE: Khoéa dién nay c6 4 vi tri
+ CHA: Chf hi€n thi kénh A.
+ CHB: Chi hién thi kénh B.
+ DUAL: Hién thi cho c A va B.
+ ADD: Cong hai dang séng kénh A va kénh B lai vdi nhau (vé bién d6) dé€ cho ra
dang séng tong.

21. TRIGGER LEVEL: Cho phép hién thi mot 6 chia tin hiéu ddng bo véi di€m bit ddu

clia dang s6ng (chinh sai, hinh bi tr6i ngang).

22. COUPLING: Pit ch€ dd kich khdi trong céc trudng hdp sau:



23.

24.

25.

26.

27.

28.

29.

+ Auto: Mach quét ngang ty dong quét, ch&€ do nay chi cho (phép) kich khdi cic tin
hiéu 16n hon 100Hz. Bdi véi cdc tin hiéu nhd hon 100Hz. P6i véi cdc tin hiéu nhd
hon 100MHz hay dit & ché do normal.

+ Normal: Ch& do kich khdi binh thudng. G ché& do nay khi mat tin hiéu kich khdi
mach quét ngang ngung hoat dong titc mat vét sdng trén man hinh.

+ TV-V: Loai bd thanh phan DC va xung ddng bd tin sd cao clia tin hiéu hdn hop
hinh 4nh. Tan s kich kh&i nhé hon 1KHz.

+ TV-H: Loai bé thanh phan DC va xung ddng bd tin s6 thap clia tin hiéu hdn hop
hinh 4nh. D4i tin hoat dong tir: 1KHz + 100KHz.

SOURCE: Chon ngu6n tin hiéu kich khdéi, n€u chon sai, hinh sé& bi troi.

+ CHA: Tin hiéu kénh A.

+ CHB: Tin hiéu kénh B.

+ LINE: Tan s dién nha AC.

+ EXT: Tin hiéu dugc cung cap tir Jack EXT TRIGGER.

+ EXT EXTENAL: Bén ngoai.

HOLD OFF

S dung niit di€u chinh ndy trong trudng hdp dang séng dugc tao thanh tir cdc tin

hiéu lap di lip lai va nim TRIGGER LEVEL khong di d€ dat dude dang séng 6n

dinh.

PULL CHOP: O ch& dd nay hai kénh A, B dudc hién thi luaAn phién xuit hién véi

tan sd khd cao 1am cho ta cdm thdy dang séng 1 lién tuc, ch& do nay thich hgp véi

viéc quan sit hai tin hiéu c6 tan s6 khd cao (> Ims/div).

EXT TRIGGER: Jack ndi v6i ngudn tin hiéu bén ngoai diing d€ tao kich khdi cho

mach quét ngang. P€ st dung ngd nay ban phai dit nit SOURCE vé vi tri EXT.

POSITION: Chinh vi tri ngang cua tia sdng trén man hinh, n6 ciing chinh vi tri X

(ngang) trong ché& do X-Y.

PULL X10 MAG: Khi kéo ra bé ngang ctlia tia sang dugc ndi rong gap 10 lan.

TIME/DIV = Time/divider = thoi gian quét / 6 chia.

Dinh thdi gian quét tia sdng trén mot 6 chia. Khi do tin hiéu ¢6 tin sd cing cao phai

dit gid tri Time/div vé gid tri cang nhd.

Khi dit gid tri Time/div vé vi tri cing nhd bé rong clia tin hiéu cang rong ra do d6

néu dit Time/div v& vi trf cang nhd (vugt qua gid tri cho phép) thi tin hiéu hién thi

trén man hinh s& bi€n thanh lin sing nim ngang (vi vugt qud bé rong man hinh).

VAR: Chinh bé rong ctia tin hiéu hién thi trén man hinh.

Thi du: Khi hié€n thi xung vudng c6 tin s6 1KHz.
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Chu ky cia tin hiéu la: T=—

=——— ms
f 1000

- Né&u dit Time/div = 0.5m/s



= S6 6 theo chiéu ngang cda 1T (chu ky) 1a:

ss6=—1L =L _»p
Time/div 0.5
-

- Né&u dit Time/div = 1ms

= S8 0 theo chiéu ngang ciia 1 chuky 1a 1 6

...........................................

...........................................

Lan séng
/‘/ ndm ngang

= K&t luan: Phai dit gia tri Time/div vé vi tri thich hgp.
IL. MOT SO UNG DUNG CUA MAY HIEN SONG
1. Do dién 4ap dinh dinh (Peak to Peak Voltage)
- bién 4p dinh dinh cia tin hiéu (Vpp) l1a dién dp dugc tinh tir dinh du6i d&€n dinh

trén cua tin hiéu.



Thi du:

Vpp

Thit tu tinh Vpp trén mdy hién song:
a. Poc gid tri Vol/div
b. Doc sé 6 theo chiéu doc
c. Vpp =566 theo chiéu doc x Vol/Div
Thi du: a/ Tinh dién dp dinh dinh (Vpp) cia dang séng sau, gia s ta dang dat vi tri
Volt/div = 50mv.

........................................................

Theo huéng din trén ta dé dang tinh dudc:
Vpp =306 x 50mv = 150mV
Thi du: b/ Tinh Vpp clia dang séng sau, biét vi tri Volt/div clia mdy hién séng dang
dudc dit G vi tri: 0.5V.

........................................................

Theo huéng din trén ta dé dang tinh dugc:
Vpp=4x0.5V =2V
2. Tinh chu ky (T) va tan s (f) cia tin hiéu
Thi ty d€ tinh chu ky, tan s& clia tin hiéu
Buéc 1. Poc sd Time/div.
Budc 2. P&m s 6 theo chiéu ngang 1 chu ky.
Budc 3. Chu ky ctia tin hiéu: T = s6 6/1T x Time/div.



T=s =f=Hz
Bmk4fﬁn56dhtmh@uf=—%— néu < T=ms=f=KHz
T=us = f=Hz
Thi du: Khi do trén mdy hi€n song, tin hi€éu c6 dang song nhu hinh dudi day, vi tri

Time/div dang bat 1a Sms, tinh chu ky, tan sO cla tin hiéu.

.................................................

N V4
- 1T=40
Biét Time/div = 5ms
= T=4x%x5=20ms
1 1
f=— =— KHz =50Hz
T 20

N€u s8 0 clia mot chu ky 12 s 1€, s6 8/} chy ky dude d€m s& khong chinh xdc, do d6 ta
phdi d€m chu k¥ tuong ng vdi s6 6 chin, sau d6 14y s& chu ky chia cho s6 6 dé bi&t dugc

A

“s6” & trong mdt chu ky”.

Thi du:
2T = 50
_______ > ..
< T > i
T
- Bi€t Time/div = 2s
Ta c¢6 56 = 2 chu ky
Do dé:
-S6 8/T =5/26



-Chuky T=35 x2s=5us (s6 6/1T x time/div)
2

A A 2 , - A ~ ~ 1
- Tan so cua tin hiéu sé€ la: f = 5—
Bai tap: Tinh chu ky, tin s cdc tin hiéu sau:
a/

...........................................

b/

Bi€t Time/div = 50s
3. Tinh dién 4p DC cua tin hiéu:
Thit tu thuc hién tinh dién dp DC cia tin hiéu
Chinh tia sdng ndm & tAm man hinh.
- Khi do dién 4p DC tia sdng bi dich chuyén theo chiéu doc.
-Pbién dp DC: Vpc = s6 6 dich chuyén X volt/div.
Thi du:

MHz = 200KHz

Bi&t Vol/div=5V/60 = Vpc=2x5=10V
Pién dp DC ctia tin hiéu la 10Vpc




4. Do do 1éch pha giira hai tin hiéu:
-Bat may vé ché& dd hién thi 2 kénh.
- Do 1éch pha cia tin hiéu:
+ Tinh s6 & trén mot chu ky (n)
+ Tinh s6 & 1&ch nhau giita 2 chu ky (m)
+ Do léchpha: 360" xm

Thi du:

Time/div=0.5ms,m=1,n=4

360° x 1

_ an0
7 =90

= b0 léch pha

I1I. PHUONG PHAP CHUAN LAI MAY HIEN SONG
* Thyc t€ mdy hién séng thudng chinh sai, k&t qud do bi sai.
Trudc khi st dung ta phai chudn lai may d€ két qua doc dugc dat do tin ciy can thiét.
* Phuong phap: Diing ngd ra chudn (cal). Vi du trén mdy Pintek 1a 2Vpp-1KHz.
- Chinh @6 cao: Bat volt/div = 0.5V, vin nim Pull x 5Mag (d6ng truc v6i nim
volt/div) sao cho bé cao clia tin hiéu 12 4 6 (do Vpp =2V = s6 6 theo chiéu cao =

2Vpp _
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- Chinh d6 rong:
Bat Time/div = 0.5ms
Xoay nim var sao cho bé rong ciia mot chu ky tin hiéu la 2 6.
20

S6 6 ctia mdt chu ky = =4
( ' y="05 =Y

Kinh nghiém: Vi mot mdy hién séng t6t, nit VAR va PULL x 5Mag thuong dugc chinh

theo chiéu kim dong ho vé vi tri t6i da la c6 thé sit dung chinh xdc.



