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MOT SO LINH KIEN PIEN TU' NHAM PHUC VU GIANG DAY VAT Li 11

Nhan bai: " N
11-06 - 2018 TRUNG HOC PHO THONG
Ch3p nhan ding:
20-08 -2018

http://jshe.ued.udn.vn/

Nguyén Tan Phat®", Phan Nhut Huan®, Tran Thanh Phuong®, Ngd Minh Nhut®, Nguyén Lam Duy®

Tém tat: Trong chwong trinh Vat Ii 11 trung hoc phd thong, kién thirc vé& dinh luat Ohm va dic tuyén Volt
- Ampere cua diode, transistor la nhirng kién thirc quan trong nhwng lai triru twong va khé giang giai cho
hoc sinh. Trong bao céo nay, mét bd thi nghiém dwoc ché tao véi kha néng do dac tw dong dac tuyén
Volt - Ampere ciia dién tré, diode va transistor trong khodng th&i gian ngan véi dd chinh xac cao va co
thé két ndi véi may vi tinh thong qua bluetooth. Céc sé liéu do dac dwoc cap nhat lién tuc va biéu dién
trén giao dién may vi tinh nén hoc sinh cé thé quan séat trwc tiép déc tuyén Volt - Ampere cla céac linh
kién nhdm rdt ra nhan xét va két luan, qua dé kich thich sw hirng tha cGa hoc sinh trong gio hoc va gép

phan phaét trién nang lwc thye nghiém cho hoc sinh.

Tir khéa: dac tuyén Volt - Ampere; vi didu khién; ty dong; Bluetooth.

1. Gi&i thiéu

Thi nghiém dong vai tro rat quan trong trong Vat I
noi riéng va cdc mén khoa hoc tu nhién néi chung, gidp
cho con ngudi thau hiéu duoc ban chét cua céc hién
tuong thuc té dang xay ra xung quanh ching ta [3]. Mot
sb nghién ctu chi ra rang, viéc giang day Vat Ii thong
qua céc thi nghiém gidp hoc sinh tiép thu kién thirc tot
hon so véi cac phuong phép truyén théng, dac biét la
véi cac noi dung khé va triru tegng [1, 2]. Ngoai ra, viéc
két hop giang day Vat Ii thong qua thi nghiém con gitp
hoc sinh rén luyén cac ki niang thyc hanh va gép phan
phét trién nang luc khoa hoc, nang luc thyc nghiém va
phét trién tri tu¢ cho hoc sinh [2]. Trong chwong trinh
Vit Ii 16p 11 THPT, phan Dién hoc dong vai tro rat
guan trong va chiém phan lén noi dung cia chuong
trinh. Trong sé do, cac kién thuc vé dinh luat Ohm, dic
tuyén Volt - Ampere cua diode va transistor la cac kién
thirc kho hinh dung va tuong ddi triru trong, do d6 can
phai ¢ nhitng bo thi nghiém dé hd tro cho viéc giang
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day. Hién nay, trong va ngoai nudc da nghién ciu va xay
dung cac bo thi nghiém nham phuc vu cho viéc giang day
cac noi dung kién thac nay co thé ké dén nhu bo thi
nghiém khao sat dic tuyén cua diode va transistor cua
Trudng DPai hoc Su pham Ki thuat TP. H5 Chi Minh [4]
va Truong Pai hoc Thi Dau Mét [5], hay bo thi nghiém
cua hang san xuat thiét bj gi4o duc nuéc ngoai Phywe.
Hai bo thi nghiém trong nuée c6 ciu tao don gian, thuc
hién thi nghiém hoan toan thu cong, doi hoi phai lap rap
mach dién tuong ddi phuc tap va khong két ndi dugc
v6i may vi tinh. Nguoc lai, bo thi nghiém cua nudc
ngodi cé kha nang ghi nhan dir liéu ty dong nhung cb
gia thanh rét cao, do d6 ciing khong phu hop véi diéu
kién giang day ¢ Viét Nam.

Dya trén qua trinh phén tich nhirng vu va nhuoc
diém cuia cac san pham hién c6, tmg dung nhiing thanh
tuu cua khoa hoc ki thuat, dic biét 1a cdng nghé vi diéu
khién va két ndi khong day, bao céo nay trinh bay viéc
nghién ciru va ché tao mot bo thi nghiém cé kha ning
do dac tu dong dac tuyén Volt - Ampere cia mét s6 linh
kién dién tu (dién trg, diode, transistor) trong khoang
thoi gian ngan (1 phat/thi nghiém), c6 kha ning két ndi
v6i may vi tinh thong qua Bluetooth nhim twong tac véi
ngudi st dung. V6i bo thi nghiém nay, gido vién co thé
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thuc hién céc thi nghiém ngay tai 16p hoc, két qua do
dac duogc hién thi truc tiép dudi dang do thi do dé hoc
sinh ¢6 thé quan sat qua trinh do va rit ra nhan xét, két

TRUONG DA HOC THU DAU MOT
PHONG THINGHIEMVATLY  KHAO SAT DAC TUYEN VON-AMPE
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luan. Piéu nay khdng nhing gitp phét trién tw duy cho
hoc sinh ma con kich thich su hitng thu trong hoc tap va
g6p phan phét trién nang lyc thuc nghiém cho hoc sinh.

Hinh 1. (a) B4 thi nghiém khdo sdt ddc tuyén Volt - Ampere cua diode zener ciia Trirong Pai hoc Thi Dau Mét [5]
va (b) bg thi nghiém khdo sat dinh lugt Ohm cua Phywe

1. Nghién ciru 1y thuyét vé dién ti
va lap trinh

2. Viét chirong trinh diéu khién cho
PIC16F877A

3. Kiém tra hoat déng cua cac thanh

6. Do dac, danh gia két qua
thire nghiém va hiéu chinh

5. Thiét ké xay dung hoan chinh
bd thi nghiém

4. Viét chuong trinh giao tiép gitta

phan trén testboard va phan mém
md phong Proteus

bd thi nghiém va may vi tinh

Hinh 2. Tém tat qua trinh nghién cizu, xay ding bé thi nghiém

2.Noi dung nghién clru
2.1. Phwong phap nghién ctru

Bo6 thi nghiém duoc Xy dung trén co s& phan tich
nhitng wu va nhugce diém caa cac san pham cung loai
hién c6 & trong va ngoai nudc, cing Véi su tiép thu y
kién dong gop cuia cac chuyén gia trong linh vuc dién tur
ty dong dé hinh thanh y tuéng ban dau va phat thao mo
hinh caa bo thi nghiém. Sau d6, dua trén phuong phap
thuc nghiém va nhiing kién thirc vé& dién tir va tu dong
hod, bo thi nghiém duoc xdy dung theo quy trinh duoc
t6m tat nhu Hinh 2.

2.2. Céu tric va hoat dong cuta bé thi nghiém
2.2.1. C4u trac cua bé thi nghiém

Vi diéu khién PIC16F877A déng vai tro 1a trung
tam diéu khién, c6 nhiém vu nhan cac thong sb cua quéa
trinh do dac (linh kién can do, hiéu dién thé can do nho
nhat va Ién nhat, budc nhay dién thé) do nguoi ding
quy dinh tir phan mém may vi tinh hozc tir c4c ndt nhan
trén bé mit cua hop thi nghiém, sau dé diéu khién mach
do dé xuét ra céac gia tri hiéu dién thé mong muén, do
cuong d6 dong dién qua linh kién rdi gui cap gia tri do
dac duoc 1én may vi tinh va hién thi 1én man hinh LCD.
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Hinh 5. Chuong trinh giao tiép Vi nguoi sir dung trén may vi tinh

2.2.2. Mach dién ti&r do hiéu dién thé va cwong
do dong dién

Dé xay dung dic tuyén Volt - Ampere cia mét linh
kién, ta dat mot higu dién thé U vao hai dau caa linh kign
roi do cuong do dong dién | qua linh kién d6. Mach dién tir
dé do hiéu dién thé va cuong d dong dién qua mét linh
kién dién tir c6 cdu tao nhu Hinh 4. Bing cach thay doi
dién thé Vs tai chan B cua transistor ludng cuc (BJT) loai
NPN (ma s6 C828A) thong qua IC DAC0808, ta lam thay
d6i dong Ic qua linh kién can do, nghia Ia 1am thay ddi hiéu
dién thé gitra hai dau cua linh kién d6. Gia tri hiéu dién thé
gitra hai dau linh kién duoc ghi nhan théng qua bo chuyén
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doi tin higu tuong tr - s6 (ADC - Analog to Digital
Converter) cia vi diéu khién PIC16F877A. Vi dong Ig c6
gia tri rat nho nén cé thé xem gan ding 1 ; 1 vado do
bang cach sir dung bo ADC ciia vi diéu khién, ta c6 thé xac
dinh duoc dién thé tai chan E cua transistor, nghia 1a Xac
dinh duoc dong le qua dién tré 10Q.
2.2.3. Giao dién giao tiép v&i nguwdi st dung
trén may vi tinh

Bo thi nghiém c6 thé két néi khong day voi may vi
tinh théng qua Bluetooth bang module HC-05. M6t phan
mém dugc xay dyng trén nén tang Visual Basic (Hinh 5)
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nham phuc vu cho viéc twong tac clia ngudi st dung voi
bo thi nghiém. Chuong trinh dugc xay dung twong ddi
don gian nhung diy du cac chic ning can thiét. Nguoi
diing c6 thé thiét Iap cac thong s6 cho qua trinh do dac
dac tuyén Volt - Ampere cua mét linh kién dién tir, ciing
nhu quan sat tryc tiép qua trinh do dac khi céc dir liéu
duoc cap nhat lién tyc va tu dong 1én d thi. Bang cach
nay, hoc sinh cé thé quan sat dugc dang d6 thi va ty rit ra
duoc cac kién thirc vé dinh luat Ohm ciing nhu dang dic
tuyén Volt - Ampere cua diode va transistor.

3.Két qua nghién clru
3.1. B6 thi nghiém hoan chinh

B6 thi nghiém dugc dit trong mot hop cd kich
thuéc nho gon (19x12x6¢m) nhu Hinh 6. Cac linh kién

(dién tro, diode, transistor) dugc dong goi trong cac hop
va c6 thé cdm truc tiép Ién trén bé mat hop thi nghiém.
B6 thi nghiém sir dung nguén dién 220V déan dung.

Bo thi nghiém nay c6 thé hoat dong ¢ hai ché do:
thi cong va tu dong. O ché do thu cong, ngudi ding
thiét lap céc thong s cua qua trinh do dac tuyén thdng
gua cac nat nhan, cac két qua do dac dwoc hién thi trén
man hinh LCD. Nguoc lai, trong ché do ty dong, phan
mém may vi tinh 12 noi thiét 1ap cac thdng sé do dac va
ddng thoi hién thi két qua do dac dic tuyén Volt -
Ampere dudi dang d6 thi.

Dé danh gia hoat dong va mirc d6 chinh xéc, bo thi
nghiém dugc sir dung dé do dac tuyén Volt - Ampere
cua cac dién tro, diode va transistor di biét trudc thdng
sb cuia nha san xuat.

Chwong trinh
giao tiép trén
may vi tinh

Hop thiét bi do

Hinh 6. (a) B thi nghiém hoan chinh va (b) khi két néi may vi tinh qua Bluetooth

3.2. Khao sat dinh luat Ohm cho dién tré

Thuc hién do dac tuyén Volt - Ampere cua dién tro
gid tri (150+7,5)Q trong khoang tir OV dén 3,3V, két
qua do dac duoc thé hién nhu Hinh 7.

Db thi md ta dic tuyén Volt - Ampere cua dién tro
do dac dwgc c6 dang mot duong thang di qua gdc toa
d6, didu nay phan anh dung dinh luat Ohm. Bang cach
lam khép cac diém thuc nghiém véi mot duong thang
c6 dang Y = A + BX, ta c6 thé tinh dugc gia tri dién tro
tir céc s6 lieu nay 1a R, = 148,23Q, c6 do léch twong
dbi 1,1% so véi gia tri nha san xuat cung cap. Két qua
nay thé hién muac do chinh xac cao trong viéc do dac
dic tuyén Volt - Ampere caa dién trg cia bo thi nghiém.

Tiép tuc thyc hién thi nghiém nay véi mot sb dién
tro khac ciing thu duogc cac dic tuyén Volt - Ampere ¢6

dang duong thing di qua gdc toa do. Gia tri dién trg suy
ra dwoc tir cac dd thi nay duoc liét ké trong Bang 1.

" Ry, = (148,23 +0,54) Q
3.0 |
= (150,0 £ 7,5) Q

L R

25 |

mau

® Diém thuc nghiém
15 = Puding lam khdp

------

Hiéu dién thé U(V)

©0.00082
0.00063

1.0

0.005 0.010 0.015 0.020
Cuding dd dong dién I(A)

Hinh 7. Bdc tuyén Volt - Ampere ciia dién tro
(150+7,5)Q do dac bang bg thi nghi¢m
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Bdng 1. Két qua do ddc tuyén Volt - Ampere cia mét so dién tré

STT | Gi4trinhasan xuat (Q) Gia tri do dugc () | D@ lgch twong ddi (%)
1 33x1,6 26,217 20%
2 4724 395+11 16%
3 100£5,0 95,65+ 0,77 4,4%
4 147+ 7,4 143,89 £ 0,59 2,1%
5 200 £ 10 200,62 + 0,83 0,3%
6 220+ 11 225,71 + 0,95 2,6%
7 330 £ 17 335512 1,7%
8 470+ 24 4959+ 3,8 5,5%
9 680 = 34 719,1+4,0 57%
10 820 £ 41 844,4 £ 39 2,9%
11 1000 £ 50 964,57 £4,5 3,5%
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Hinh 8. Bdc tuyén Volt - Ampere cua diode (tréi) va cua transistor NPN (phai)

Két qua cac phép do dién tré c6 gia tri nho hon
100Q mic phai sai sé twong d6i l6n. Tuy nhién, sai
s nay giam manh khi do dac trén cac dién trg 1on véi
d6 léch twong ddi 16n nhat chi 1a 5,7%. Nhu vay, c6
thé két luan ring bo thi nghiém cho két qua co do
chinh xac cao véi cac dién tro c6 gié tri 16n nhung
can phai duoc hiéu chinh lai véi cac dién tro cé gia
tri nho hon 100Q.

3.3. Khao sat diac tuyén Volt - Ampere cua
diode va transistor

Tién hanh qua trinh do dac dic tuyén Volt -
Ampere cua diode va transistor ludng cuc NPN ma sb
C828A vai dong qua cuc Base cia transistor lan luot la
0,2; 0,4; 0,6 va 0,8mA thu duoc két qua nhu Hinh 8.
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Két qua thuc nghiém phan anh dang dang dic tuyén
Volt - Ampere cua diode va transistor loai NPN dién
hinh. Tir d6 thi, ta c6 thé suy ra dugc mot sb théng sé dic
trung ciia linh kién, chang han nhu dién ap ngudng cua
diode la U, =(0,612+0,059)V , dién tro cua diode trong

viing hoat dong tuyén tinh la R=(1,63+0,16)V va

dong dién bdo hoa twong tng voi cac dong IB khac nhau
cua transistor lan luot 1a 3,96; 11,87; 20,40 va 29,30mA.

4. Nhan xét, danh gia

Bo6 thi nghiém c6 kha nang thuc hién do dac dac
tuyén Volt - Ampere cua céc linh kién dién tir tvong ddi
chinh xéac véi thao tac don gian va nhanh chdng. Tir c&c
két qua thu duoc, giéo vién co thé yéu cau va goi y cho
hoc sinh nhan xét vé dang dic tuyén cua céc linh kién
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dién tir, hoac tu tinh toén cac théng sb dic trung cua cac
linh kién dé c6 thé ty linh hoi kién thac, phat trién kha
nang tinh toan va tu duy thuc nghiém cua hoc sinh. Tuy
nhién, bo thi nghiém nay can dugc hiéu chinh sao cho
kha ning do dac dac tuyén cua cac dién tro co gia tri
nho cho d6 chinh xac cao hon. Néu khic phuc duoc cac
nhuoc diém nay, b thi nghiém c6 thé dwoc st dung tai
I6p trong cAc tiét day cua gido vién d& minh hoa cho hoc
sinh, hoic c6 thé dwoc st dung trong cac budi hoc thuc
hanh Vat Ii.
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FABRICATING AN EXPERIMENTAL SYSTEM TO AUTOMATICALLY MEASURE I-V
CURVES OF SOME DEVICES FOR TEACHING PHYSICS IN HIGH SCHOOL (GRADE 11)

Abstract: Ohm’s law and |-V curves of diode and transistor are some of the most important and basic knowledge in Physics-
Grade 11 program. However, those are quite abstract and teachers found it difficult to deliver knowledge to students, therefore,
fabricating demonstrative models is an urgent requirement. A new experimental toolkit was built which can measure the |-V curves of
resistors, diodes and transistors in a short duration with high precision. In addition, it can also connect with a personal computer via
Bluetooth for interacting with users. The measured data are updated automatically onto computer and demonstrated as a graph,
which allows students to follow and acquire knowledge by themselves. This experimental system is expected to improve the learning

excitement and practical capacity for students.

Key words: |-V curves; microcontroller; automatically; Bluetooth.
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