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BAI 1

THIET BI PO TUONG TU

I1.

MUC TIEU

Trong bai thyc hanh nay, sinh vién s€ dugc luyén tip cac k¥ nang:

= St dung ddng ho do van ning twong ty (VOM).

» Poc va do dién trd, kiém tra cac linh kién dién tir nhu tu dién, cudn cam, bién ap,

diode va BJT.

TOM TAT LY THUYET
a. Pong ho do van ning twong ty (VOM)
Hinh 1.1 mod ta cac thanh phin co ban ctia mot ddong hd do van ning sir dung

dién ké khung quay (galvanometer).

Meter Mirror
Meter Pointer
Meter Scale
fero Adjustment
sScrew
00} Adjustment Knob
(on the side)
RAMNGE —
Switch
s + Terminal
12A _
Terminal —COM Terminal
| L/

Hinh 1.1. Pong hé van nang (VOM) ding dién ké khung quay.

Trong do:

= _COM Terminal duoc gin v6i day do mau den.

= +Terminal dugc gan v6i day do mau do.

= 0QADJ dung dé hiéu chinh vi tri 0 Ohm. Py 1a nat quan trong trong qué trinh
do dién tré.

=  RANGE Switch dugc ding dé chon ché do do va thang do. Thong thudng, cac
thiét bi do c6 cac ché do sau: do dién thé DC, do dién thé AC, do dong dién DC
O cac thang mA hoac A, do dién tro.



= Zero Adjustment Screw ding dé can chinh vi tri 0 ctia kim chi thi (thong thuong,

O vi tri tan cung bén trai).

* Hinh 1.2 m6 ta thang gié tri va don vi dugc in trén mét chi thi cia VOM.

Voltage & current Ohms
ranges range
\ I
0 15
e £
5 5
ey - 100 150
o
o ® 40 60 200 g
I\
o T & '-:90
%

Hinh 1.2. Thang do va don vi.

b. Breadboard

Breadboard 1a mgt dung cu gitp hién thyc mdt mach di¢n béng day ndi va linh

kién dién tr. N6 ¢ nhitng dai day kim loai loai chay phia dudi bé mat dé két ndi

cac 16 cam theo mét cau tric duge md ta nhu ¢ hinh 1.3.
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Hinh 1.3. Breadboard va cdu triic bén trong.



III. THUC HANH
a. Thiét bi
= Pong ho van ning VOM.

» Breadboard, dién trd, tu di€n, cudn cam, bién ap, di 6t va BJT.

b. Do dién tré bing dong ho van ning VOM
*Lueu y: néu ban c¢é vy dinh do dién tro truc tié'p trén mot bo mach, phai ngcft
két n6i bo mach dé khéi nguon cung cdp (thdo pin trong tinh huéng bo mach
dung pin).

* Budc 1: Chon thang do OHM phu hop.

= Budc 2: Cham 2 dau que do (Pen va Do) cia VOM lai v6i nhau.

= Budc 3: Hiéu chinh nit 0QA4DJ kdé chinh kim chi thi vé vi tri 0 OHM.

wiki

Hinh 1.4. Hiéu chinh diém 0 OHM.

= Budc 4: Bat 2 dau que do va 2 chan cua dién trd can do nhu hinh 1.5.

Hinh 1.5. Do dién tro su dung VOM
=  Budc 5: Doc gia tri dugc chi thi trén VOM va so sanh voi gia tri dién tré duoc

tinh toan bang phuong phap doc vong mau dién tro.



** DOC GIA TRI TREN MAN HINH CHI THI NHU THE NAO?

o Thang XI:

Gia tri = Vi tri cua kim (vd.: 20 Q X 1 = 20 Q)
o Thang X10:

Gid tri = Vi tri cua kim X 10 (vd.: 20 Q X 10 = 200 Q)
o Thang X100:

Gia tri = Vi tri cua kim X 100 (vd.: 20 Q X 100 = 2000 Q)
o Thang Xl1k:

Giatri=VitricuakimX1kQ (vd.: 20 QX 1 k=20 kQ)
o X0k scale:

Giatri=Vitricuakim X 10k Q (vd.: 20 Q X 10 k = 20 kQ)

Ll aTow e

Hinh 1.6. Cach doc gid tri trén dong ho VOM

¢. Kiém tra tu dién baing VOM
* Budc 1: Chon thang do OHM phu hop.
» Budc 2: Dat 2 dau que do vao 2 chan tu dién.
= Budc 3: Theo ddi su di chuyén cua kim:
o Néu kim di chuyén 1én sau d6 di chuyén xudng thi tu con tt.
o Néu kim di chuyén lén sau d6 dimg yén khong di chuyén xudng thi tu b
ngan mach.
o Néukim khong di chuyén thi tu bi hé hodc thang do khong phu hop (fu co
dien dung nho thi dung thang do lon va nguoc lai).



d. Kiém tra cudn cam va bién 4p bing dong ho VOM
= Budc 1: Chon thang do X1 cua ché do do OHM.
» Budc 2: Do dién trd ciia cudn cam.

*  Budc 3: Do dién trd cudn thir cap va so cap cua bién ap.

e. Kiém tra di 6t bang dong h6 VOM
=  Budc 1: Chon thang do X10 hoac X100 cua ché d6 do OHM.
= Budc 2: Pit que do mau d6 vao chin Cathode cua di 6t, que do mau den vao
chan Anode.
= Budc 3: Theo ddi sy di chuyén cua kim:
o Néu kim di chuyén 1én, di 6t c6 thé con tét.
o Néu kim khong di chuyén, di 6t bi dit.
= Budc 4: Dit que do mau den vao chan Cathode cua di 6t, que do mau do vao
chan Anode.
= Budc 5: Theo ddi su di chuyén cua kim:
o Néu kim khong di chuyén, di 6t con tét.

o Néu kim di chuyén 1én, di 6t bi ngan mach.

Forward Bias Reverse Bias

Cathoda
Positive
Anode Polarity

Anode Dl Cathode > —H— TN

Current Flow No Current Flow

Step 2: The diode is FORWARD BIASED Step 4: The diode is REVERSE BIASED

Hinh 1.7. Po kiém di ot bang VOM



f. Kiém tra BJT bing dong hd VOM
=  Budc 1: Chon thang do X10 hodac X100 cua ché d6 do OHM.
= Budc 2: Tién hanh do ting chan véi 2 chan con lai (tong cong 6 1an do):
o Néu c6 1 chan trong d6 khi que Pen dang cham chan d6, que Do 1an luot
cham 2 chan con lai, va trong ca 2 lan d6 kim déng ho déu di chuyén, thi
BJT d6 1a loai NPN, va chan dang cham que Pen 1a chan BASE.
o Néu c6 1 chan trong do khi que P6 dang cham chan d6, que Pen lan luot
do 2 chan con lai, va trong ca 2 lan d6 kim ddéng ho déu di chuyén, thi
BJT d¢ 1a loai PNP, va chan dang cham que Do 1a chan BASE.
o Néu trong 6 1an do, kim di chuyén nhiéu hon 2 lan thi BJT bi hong.

This is an NPN transistor This is a PNP transistor
The black probe is the BASE The red probe is the BASE

Hinh 1.8. Kiém tra BJT bang VOM

g. Po dién thé DC bing dong hd VOM

= Budc 1: Chon thang 16n nhat trong ché do do DCV.

= Budc 2: Pit que Den tai diém c6 dién thé thap (thuong 1a diém GND), que Do
tai diém co dién thé cao hon can do.

= Budc 3: Doc két qua trén mat chi thi.

= Budc 4: Néu gia tri qua nho dé doc, chuyén thang do xudng thang thap hon.

h. Do dién thé AC bing dong hd VOM
= Budc 1: Chon thang 16n nhat trong ché do do ACV.
= Budc 2: Dit que Pen tai diém c6 dién thé thap (thuong 1a diém GND), que Do

tai di€m c6 dién thé cao hon can do.



IV.

» Budc 3: Poc két qua trén mat chi thi.

= Budc 4: Néu gia tri qua nho dé doc, chuyén thang do xudng thang thap hon.
CAU HOI CHUAN BI O NHA
Tim phuong trinh chuyén doi tuong duong gitta ngudn dong va ngudn thé?

BAO CAO

bién két qua thyc hanh vao mau bao cdo ¢ trang ké tiép.
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BAI 2

THIET BI PO KY THUAT SO

II.

MUC TIEU

Trong bai thyc hanh nay, sinh vién s¢ dugc luyén tap cac ky nang:

= St dung dong ho do van ning s6 (DMM), may do séng (dao dong ky) va may
phat ham (séng).

» Poc va do dién trd, kiém tra cac linh kién dién tir nhu tu dién, cudn cam, bién ap,

diode va BJT.

TOM TAT LY THUYET

a. Pong ho van ning kiéu s6 (DMM)
Hinh 2.1 mo ta nhitng thanh phan co ban cia VOM k¥ thuat s6 (hay con goi 1a
DMM).

1. LCD Display — 1
2. Power Button E f L "'g
3.  Rotary Switch ™N 1 H /r -
4. Input Terminals mﬁ\vf

S. HOLDButton 3 ||~ = 7|

Hinh 2.1. VOM ky thudt s6 (DMM).

= LCD hién thi két qua.

» Power Button bat tat thiét bi, mot s DMM co tinh nang ty dong tat dé tiét kiém
nang luong.

»  Rotary Switch dé lya chon dai luong va thang do.

= Input Terminals két ndi toi diy do, 16 COM gan v6i day mau den.

11



=  HOLD Button tam ding thiét bi va giira gia tri do 1an cudi hién thj trén LCD. Bé
c6 thé do lién tuc, niit nay phai duoc tha khong bam.
DMM dé str dung hon VOM truyén thdng vi viée hién thi bing LCD giup doc
cac gia tri dé dang va chinh x4c hon, ddc biét 1a cac gia tri nho.

CAc diéu chinh ché do hoat dong: tham khao ) tay st dung tai phu luc A.

b. DAO PONG KY (OSCILLOSCOPE)

Hinh 2.2. Dao dong ky (Oscilloscope)

Cac diéu chinh che dj hoat dong, cac chi thi va cac két noi tin hi¢u vao:

tham khao phu luc B.

c¢. May phat song (Function Generator)
May phat song 1a thiét bi ding dé tao ra cac song véi hinh dang, chu ky va bién
d6 c6 thé tuy chinh nham muc dich kiém tra, thir nghiém. Hinh 2.3 m6 ta hinh

dang cia mdt may phat song.

12



I11.

a.

> 90

RANGE

® @

FUHCTION
A

Hinh 2.3. May phat song.

Cac dieu chinh che do hoat dong, cac chi thi va cac ket noi tin hi¢u vao:

tham khao phu luc C.

THUC HANH

Thiét bi

DPong hd van ning s6 (DMM).

Breadboard, dién trd, tu dién, cudn cam, bién ap, di &t va BJT.

Dao dong ky.

May phat song.

Po OHM bing VOM k§ thuit s6 (DMM)

Budc 1: Bat nguon DMM.

Budc 2: Gin diy do mau Pen vao 16 COM, diy do mau Do vao 16 QmA.
Budc 3: Chon thang do phit hop & ché d6 do OHM.

Budc 4: Pat 2 dau que do vao 2 chan cua dién trd.

Budc 5: Doc gia tri trén LCD, don vi cua gia tri 1a don vi ciia thang do Q dang

Irra chon.

Hinh 2.4. Po dién tré bang VOM ky thudt s6 (DMM).

13



. Kiém tra di 6t bing VOM Ky thuat s6 (DMM)

Budc 1: Bat nguon DMM.

Budc 2: Gin diy do mau Pen vao 16 COM, diy do mau Do vao 16 QmA.

Budc 3: Xoay nim xoay dén biéu tuong di 6t >

Budc 4: Pt que do mau do vao chan Anode cua di 6t, que do mau den vao chan
Cathode.

Budc 5: Néu LCD hién thi gia tri khac “17 thi di 6t c¢6 thé con tot.

Budc 6: Dit que do mau den vao chan Anode cua di 6t, que do mau do vao chan
Cathode.

Buéc 7: Néu LCD hién thi “17, di 6t con tt, nguoc lai, di ot bi ngén mach.

Hinh 2.5. Testing diode with Digital VOM

. Po dién thé DC bang VOM k¥ thuét s6 (DMM)

Vees

Budc 1: Chon thang do 16n nhét cua ché d6 do
Budc 2: Dit que Pen tai diém co dién thé thap (thuong 1a diém GND), que Do
tai diém co dién thé cao hon can do.

Buéc 3: Poc két qua trén mat chi thi.

Budc 4: Néu gia tri qua nho dé doc, chuyén thang do xudng thang thip hon.

. Po dién thé AC bang VOM k¥ thuét s6 (DMM)
Budc 1: Chon thang do 16n nhét cua ché do do V™.
Budc 2: Pit que Pen tai diém co dién thé thap (thuong 1a diém GND), que Do

tal diém co dién thé cao hon can do.

14



Budce 3: Poc két qua trén mat chi thi.

Budc 4: Néu gia tri qua nho dé doc, chuyén thang do xudng thang thip hon.

. Dao dong ky va may phat song

Dao dong ky
Budc 1: Chon thang X1 trén day do mdy dao dong ky.

Hinh 2.6. Chon thang X1 trén day do may dao dong ky

Budc 2: bat nit POWER (30), LED (32) s€ sang khi dao dong ky dugc bat
nguon.

Budc 3: hiéu chinh INTENSITY (31) dé thay doi do sang.

Budc 4: hiéu chinh FOCUS (28) dé thay doi d6 day cua tia sang.

Budc 5: chinh can gat VERT MODE (7) qua kénh 1 (CH1).

Budc 6: chinh can gat SOURCE (23) qua CHI.

Budc 7: kiém tra va dam bao niit X-Y (19) khong & trang thai bi nhan gii.
Budc 8: xoay VAR (5) theo chiéu kim dong ho dén khi nghe tiéng “click”.
Budc 9: xoay VAR SWEEP (22) theo chiéu kim dong ho dén vi tri tan cung.
Budc 10: gan dau que do vao CAL (9) dé kiém tra day do.

Budc 11: chinh can gat AC-GND-DC Switch (1) qua GND.

Budc 12: xoay POSITION (27) cho dén khi thdy mot duong sang nam ngang &
chinh gitra man hinh.

Budc 13: chinh can gat AC-GND-DC Switch (1) qua AC.

Budc 14: xoay TIME / DIV (15) qua vi tri .5 mS

Budc 15: xoay VOL / DIV (4) cho dén khi thdy song vudng trén man hinh.

15



IV.

Hinh 2.7. Song vuong trén man hinh dao dong ky.

= Budc 16: sir dung phuong trinh dugc mé ta trong sd tay hudng dan st dung cua
dao dong ky (phu luc C, muc TIME MEASUREMENTS, FREQUENCY
MEASUREMENTS va MEASUREMENT OF VOLTAGE BETWEEN TWO
POINT ON A WAVEFORM) d¢ tinh chu ky, tan s, gia tri dién thé dinh - dinh

cua song.

May phat song

= Budc 17

: bat nit POWER (1) cia may phat song, LED s¢€ sang sau khi may phat

song dugc bat nguon.

= Budc 18

= Budc 19:
=  Budc 20:
= Budc 21:
= Budc 22:
= Budc 23:
= Budc 24:

: xoay RANGE (11) qua 1K.

xoay FUNCTION (10) qua hinh séng sin.

xoay FREQUENCY (2) qua vi tri 1.5.

xoay OFFSET (7) ngugc chiéu kim dong hd dén vi tri tin cuing.
gin day cap vao OUTPUT (5).

gin day cap ¢ budc 22 vao dau do cua may dao dong ky.

Kiém tra dang séng trén man hinh may dao dong ky va tinh toan chu

ky, tan s6 va dién thé dinh - dinh ctia song nay.

CAU HOI CHUAN BI O NHA

Tim phuong trinh dé tinh dién thé giita 2 diém trén man hinh may dao dong ky?

BAO CAO

Dién két qua thuc hanh vao mau bao cio & trang ké tiép.

16



BAO CAO THU'C HANH
BAI 2: THIET BI PO KY THUAT SO
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