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Tom tit: Thong thuong, c6 thé sir dung nhiéu phwong phdp khdc nhau dé do dién

dung ciia tu dién nhu la diing mdy hién séng, dimg dong ho do dién dung, ... ddc biét la khi do
cdc tu dién co dién dung nho trong quda trinh do, kiém tra, sira chita trong cdc mach dién co
su dung tu dién dan. Do vay, can thiét ké mot dung cu do don gian, co thé do dwoc trong pham
vi tir khoang 10 pF dén 3900 uF sir dung cdc linh kién co ban ma gidng vién cé thé hudng

dan sinh vién thuc hién ngay trén lop nhw vi diéu khién Arduino, dién tro, tu dién, day cam,

bo mach, ... Bang thuc nghiém do dac trén cong cu da thiét ké cho thdy sai sé trung binh qua
10 lan do la 1,7% nén bo dung cu co thé dwoc sir dung cho nhu cau dung cu do dién tur phuc
vu sinh vién hoc tdp va nghién ciru trong phong thuc hanh dién tir.

Tir khoa: do luong dién tw, do dién dung, vi diéu khién, Aruino Uno.

I. Pat van dé

Do luong la hoat dong chuyén mon
quan trong, khong thé thiéu trong bat
ky nganh nghé, linh vuc nao dam bao
dap (g nhiing tiéu chi, tiéu chuan, chit
lugng chinh xac. Cac thiét bi, dung cu,
may moéc thuc hién chic nang do luong
13 cong cu duoc con ngudi thiét ké san
xuét dé do luong cac thong sé can thiét
st dung trong viéc thong ké, san xuat,
nghién ciru s6 liéu v&i két qua chinh xac
nhat [2],[4]. Thong thuong, c6 thé sir
dung nhiéu phuong phéap khac nhau dé
do dién dung cua tu dién nhu la dung
may hién song, dung dong hd do dién
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dung,... dac biét 1a khi do cac tu di€n co
dién dung nho trong qua trinh do, kiém
tra, stra chira trong cac mach dién c6 sur
dung tu dién dan. Khi do, kiém tra céac
linh ki€n ndéi chung va tu dién ndi riéng,
can quan tam dai do v4i do chinh xéc
tuong Ung cua no, co6 loai may do s€ do
chinh xac céc gia tri trong pham vi 1000
pF, nhung né s& khong do dugc trong
pham vi nF va pF, nguoc lai, c6 may do
dién dung khac c6 do chinh xac trong
pham vi nF va pF, nhung khong chinh
x4c trong pham vi pF. Vi vdy, can thiét
ké mot dung cu do don gian, c6 thé do
duoc trong pham vi tir khoang 10 pF dén
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3900 pF st dung cac linh kién co ban
ma giang vién c6 thé hudng dan sinh
vién thuc hién ngay trén 16p nhu vi diéu
khién Arduino, dién tro, tu dién, day
cédm, bo mach, ...

II. Co s6 Iy thuyét

Co so thiét ké 1a sir dung dac tinh
nap RC cua tu dién, trong d6, hing sb thoi
gian RC ctia mach 1a thoi gian dé dién ap
trén tu dat 63,2% dién ap khi duoc sac
day. Thoi gian nap cua tu phu thudc vao
dién dung cta nd, tir d6 s& tao ra hing s6
thoi gian 16n hon. Phuong trinh toan hoc
thé hién mdi lién hé gitra dién dung trong
mach va hang sd thoi gian RC theo cong
thare sau: TC = RxC.

Dién dp [V]
F §

53%

1=RC T hé?'}i’mf [sf

Hinh 1: Do thi thé hién moi lién hé giita
dién dung trong mach va hang sé thoi
gian RC

Bo vi diéu khién Arduino s& thuc hién
nhiém vu do dién &p & tu dién va ghi lai thoi
gian can thiét dé dat 63,2% dién ap khi duoc
sac day (hang so thoi gian RC). Phan mém
diéu khién duoc viét bang ngon ngir lap
trinh C, cai dit trong vi diéu khién Arduino
dé thuc hién phép tinh toan nay [3].

I11. Phwong phap nghién ciru
3.1. Bai todn

Thiét ké bo dung cu do dién dung
ctia tu dién, st dung vi diéu khién Arduino
va cac linh kién dién tir don gian nhu dién
trd, tu dién, ...

3.2. So dé khoi

Bd dung cu dugc xay dung véi 3
khéi chinh [1]:

Khoi x(¥ ly trung tdm (Arduino)
Khai digu khign | Khéi
va hién thj | ngudn
|

Hinh 2: So dé khéi

Khéi xur Iy trung tim: St dung vi
diéu khién Arduino UNO-R3 nhén dir liéu
tir khéi diéu khién va hién thi, khdi ngudn
va dua ra céc tin hiéu hién thi & khdi hién thi.

Khdi didu khién va hién thi: thuc
hién chuac niang giao tiép giira dir lidu vao
va may, gilr vai trd vO cung quan trong,
bao gém mot man hinh LCD hién thi cac
thong sd cai dat ciia hé thdng va deén béo
dé diéu khién toan hé thong.

Khdi ngudn: C6 nhiém vu cung cap
ngudn dién 6n dinh cho khi xir Iy trung
tdm Arduino, khéi chirc nang nhu khéi
hién thi.

3.3. Gidi thudt

Pugc minh hoa trén hinh 3
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Hinh 3: Gidi thudt



3.4 Mo phong

Str dung cong cu mod phong trén
cong cu Tinkercad dé md phong hoat dong
ctia hé thdng c6 so dd nhu sau:

Hinh 4: So @6 mé phong

Trong do, sir dung céc linh kién gdm
Vi diéu khién Arduino Uno, dau vao 02
dién tréd (R1 = 10K Ohm R2 =330 Ohm),
1 tu gdm, 01 man hién thi LCD 1602.

IV. San phim

4.1. Cdc buoc vin hanh

Pé van hanh san phém, can thuc
hién nhu sau:
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Bude 1: Cap ngudn cho hé thong:
Sau khi cAp ngudn cho hé théng Arduino s&
duogc khoi dong, Trong thoi gian chd man
hinh LCD s& hién thi thong tin do dac.

Budc 2: Ghi nhan két qua do dién
dung. Néu mudn thay ddi tu héa thi truc
tiép thay doi tu hoa c6 gia tri khac nhau
trén mach.

Hinh 5: San pham thiee té

4.2. Két qua va ddnh gid

Pé c6 thé danh gia chat luong cua
san pham, ching t6i thuc hién do 10 lan
bang cong cu di thiét ké (goi tét 1a cach do
1), ¢6 dbi chiéu véi két qua do ciia may do
k¥ thuat sé chuyén dung (goi tit 1a cach do
2), két qua thu duoc bang sau:

Badng 1 — Két qua dénh gid viéc do tu 100pF trong 10 lan

Sé 1in do | Ghi nhan ciia Két qua Sai s6 (%)
tu Cach do 1 Cich do 2 Cichdo 1 Ciéch do 2
1 100pF 100pF 99pF 0% 1%
2 100pF 98pF 99pF 2% 1%
3 100pF 98pF 100pF 2% 0%
4 100pF 97pF 99pF 3% 1%
5 100pF 97pF 100pF 3% 0%
6 100pF 100pF 97pF 0% 3%
7 100pF 96pF 98pF 4% 2%
8 100pF 100pF 96pF 0% 4%
9 100pF 98pF 97pF 2% 3%
10 100pF 100pF 99pF 1% 1%
Trung binh 98,4pF 98,5pF 1,7% 1,6%

Bang thuc nghiém do dac trén cong
cu di thiét ké (cach 1) cho thay sai sé trung
binh qua 10 1an do 14 1,7% va so v&i cach
diing thiét bi k¥ thuat sd chuyén dung la
1,6%, diéu nay cho thay 02 cach thuc hién

cho két qua x4p xi nhau. Do d6, c6 thé két
luan cong cu da dugc thiét ké c6 kha nang
phat hién chinh xac gia tri tu dién va cé
thé duoc sur dung cho nhu cau dung cu do
dién tir. Sai s6 do luong dugc giy ra baoi
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nhiéu yéu t§ khac nhau, bao gdm ca chét
lugng cua cac thanh phﬁn cua tu dién va
dung sai cua dung cu do.

IV. Két luén

B¢ dung cu do dién dung su dung vi
diéu khién Arduino Uno da duoc thiét ké
thanh cong va dugc sir dung lam thiét bi
do ludng trong phong thuc hanh dién tor
¢6 thé lam tang hiéu qua hoc tap cua sinh
vién. San phdm c6 cac dic diém nhu sau:

Uu diém:

Hé¢ thdng hoat dong 6n dinh trong
thoi gian dai.

An toan va than thién véi nguoi sir
dung.

Dé dang nghién ciru va phat trién
thém cdac chirc nang mai.

Khuyét diém

Chua c6 chure nang luu lai cac thong
sO gitra cac lan van hanh

Chua c6 hé thong ngudn dy phong
khi mét dién
Tai liéu tham khao
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DESIGN OF A CAPACITANCE MEASUREMENT KIT
USING ARDUINO MICROCONTROLLER

Do Phuong Nhung'

Abstract: Normally, many different methods can be used to measure the capacitance
of capacitors, such as using an oscilloscope and a capacitance meter,... especially when
measuring capacitors with small capacitance in the process of measuring, checking, and
repairing electrical circuits using capacitors. Therefore, it is necessary to design a simple
measuring instrument that can measure in the range from about 10 pF to 3900 uF using basic
components that instructors can guide students to implement right in class, such as Arduino
controller, resistors, capacitors, wires, circuit boards, etc. Experimental measurements on
the designed tool show that the average error over 10 measurements is 1.7%, so the kit can
be used for electronic measuring instruments to serve students studying and researching in
the electronics practice lab.
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