Tap chi Khoa hoc Pai hoc Hué: Ky thuit va Céng nghé; pISSN 2588-1175 | eISSN 2615-9732

Tdp 132, S6 24, 2023, Tr. 35-52; DOI: 10.26459/hueunijtt.v132i2A.7224

NGHIEN CUU THIET KE BO MACH THUC HANH VI PIEU
KHIEN PIC THEO HUONG THIET KE MO PUN VA PE XUAT
MOT UNG DUNG VE CAN PIEN TU THONG MINH TRONG

THU THAP DU LIEU SAN XUAT TU PONG

Lai Phuwé6c Son, Lé Dinh Hiéu* Hoang Trong Loi, Nguyén Thi Hai Lé

Khoa Ky thuat va Cong nghé - Pai hoc Hué, Viét Nam

Toém tit. Vi diéu khién PIC hién dang duoc st dung rdng rai trong cac treong hoc ciing nhu
trong cac cong ty vé giai phap cong nghé. Viéc dinh huéng giang day thiec hanh gén véi
thuc tién dang dwoc coi trong. Bai bdo nay dé xuat mot thiét k€ phan ctiing cho bo mach thuce
hanh theo thiét k& md dun twrong thich véi nhigu bd thie hanh c6 sin tai don vi. Déng thoi
bai bao ciing dwa ra mét ¢tng dung vé can dién ti thong minh trong thu thap di liéu san
xudt duoc xay dung tit bo mach thwe hanh duge dé xuat. Dit liéu nay sé tw dong duoc gui
dén co s¢ dir liéu trén mdy tinh thay cho qua trinh nhép liéu thu céng truyén théng, va nd
ciing duoc lvu trit trén dam may d€ c6 thé theo doi va giam sat tir xa.

Tw khoa: Vi diéu khién PIC, LoadCell, thiét ké dang m6 dun, can dién tir thong minh, bd
thwc hanh vi diéu khién

Research and design practical PIC microcontroller boards towards
modular design and propose an application of smart electronic
scales in automatically collecting production data

Lai Phuoc Son, Le Dinh Hieu*, Hoang Trong Loi, Nguyen Thi Hai Le

School of Engineering and Technology - Hue University, Vietham

Abstract. PIC microcontrollers are now widely used in universities as well as in technology
solutions companies. The orientation of teaching practice in association with practice is
being valued. This paper proposes a hardware design for a modular practice board
compatible with many of the practice sets available at our university. At the same time, the
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1  Gidi thiéu chung

Hoat dong thue hanh bén canh cac gio hoc 1y thuyét hét sttc quan trong nham cting cd lai
kién thitc cling nhu giup nguoi hoc trai nghiém thuc t€. Trong cac hoc phan lién quan dén vi
diéu khién, viéc nghién cttu va ché tao ra cac bo mach thywe hanh hét stc can thiét. Chinh vi vay
da c6 nhiéu nghién cttu lién quan dén van dé nay. Trong nghién ctru [1] da d€ cap dén mot
bang thuc hanh véi thao tac cAm day phuic tap va nghién cttu ciing da dé xudt mot thiét ké tich
hop. Tuy nhién thiét k& van cho thdy mot s6 han ché nhat dinh nhu kha ning tng dung gidi
han trong mot pham vi hep va mang tinh doc lap. Mot bang mach thi nghiém kha day du ngoai
vi dugc dua ra trong nghién ctu [2] bao gdm man hinh, cac nit bam va déc biét co hd tro giao
tiép v4i may tinh la mot bo mach thuc hanh hitu ich cho nguodi méi hoc 1ap trinh vi diéu khién.
Mot nghién cru ctia nhém tac gia treong Dai hoc Notre Dame [3] da phat trién bo mach thuc
hanh vi diéu khién dung PIC16F877A d¢€ day thuwc hanh lap trinh va thiét ké mach vi diéu khién
v6i nhiéu ngoai vi tich hop trong d6 nhu: khéi nhap liéu (ban phim, cong tac), khdi hién thi
(LED, LCD), khéi giao ti€p may tinh (RS232), khoi diéu khién cong sudt voi ro le. Hinh 1 minh
hoa cho nghién cttu nay. Hay cua nhém tac gia & Tho Nhi Ky [4] cing da dua ra mot thiét ké
phtic tap hon véi giao tiép USB, do dac tin hiéu twong tu, diéu khién dong co budc, va tat ca
duoc tich hop trén mot bo mach 16n kha cong kénh.

&
=
- &
o
.“:.'
-
L
e

Hinh 1. Nhiéu khéi mach thyc hanh duoc tich hop trong mot bo mach 16n

Mic du v6i thiét ké tich hop kha tién loi, nhung no lai kha to, cong kénh, han ché nhiéu
khoi mach chitc nang c6 linh kién va thiét bi 16n, dan dén khé khin trong qua trinh thiét k& va

st dung. Viéc trién khai nhéan rong cong cu hoc thye hanh nay cting tré nén khé hon.
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Vi suy nghi vé su tién dung trong qua trinh thiét k&, st dung, cing nhuir dé dang chuyén
giao nhan rong cho cac treong dai hoc khac, nhom tac gia da nghién ctu thiét ké bo mach thue
hanh theo huéng dang mo6 dun 1ap ghép nhiéu khdi mach véi nhau. Cac khdi mo dun sé tuan
theo mot chuan cam két nGi phd bién ma cac bo mach thuc hanh hay dung. Nho vay san pham
cua dé tai c6 thé tuwong thich véi rdt nhiéu bd thwe hanh khac trong d6 ¢6 bo thuce hanh PLC ¢

san tai don vi.

Mot ing dung thuce t€ vé can dién tr thong minh phuc vu thu thap dir liéu san xuat tw

déng va luu trir ddm may, duoc xay dung tir bo mach thuc hanh cling sé dugc xem xét dén.

2  Pe xuat thiét ké

D& tan dung cdc m6 dun trong bd thuc hanh PLC cé sdn tai don vi (Hinh 2), cfing nhue
mot s6 bd thuc hanh khéc véi chudn két ndi dau cdm thong dung. Bo mach thyc hanh cua dé tai
s& duoc thiét k& sao cho c6 thé lap rap dé dang vao khung ctia bo thuc hanh PLC, ¢6 cac khdi

mach giao tiép, cach ly va cong sudt dé€ cé thé két noi va diéu khién qua lai.

Hinh 2. Bj thiec hanh PLC ¢6 sdn véi nhiéu khéi mach chiec nang duwoc thiét ké& theo dang mé dun

2.1 Dé xuat thiét ké bo mach thuwc hanh

a) Deé xuit so do hé thong

Bo mach thuc hanh ctia dé tai can c6 bo diéu khién cung véi cac khoi mach cach ly va
giao tiép vao va ra dé€ cé thé doc va diéu khién véi céc tin hiéu tir cac khdi mach ngoai vi khac
ma cac bo thuc hanh dang sén c6. Hé cac dau cam sé gitp két ndi giao tiép gitta md dun thiét bi
cua dé tai véi cac md dun thyc hanh khac. Mot so d6 hé thong gom cac khoi mach chiee néng

cta bo mach thuwe hanh dwgc dé xuat nhu trong Hinh 3.
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HE GOM CAC PAU CAM
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Hinh 3. Dé xuét so d6 hé théng cho bo mach thuc hanh ctia dé tai.

b) Khdi vi diéu khién

Hinh 4 m6 ta khoi diéu khién va xt ly, nhan hodc diéu khién tin hiéu tir cac khoi mach
chttc ndng cta cac bd thuwe hanh (nhu 1a bo thuc hanh PLC) thong qua cac dau c&m. Thanh phan
chinh ctia khéi nay la chip vi diéu khién PIC16F887 véi gia thanh thap, cau hinh cao thuong hay
duoc dung rong rai trong cac treong dai hoc cling nhu trong thyee tién. Chip so hitu mot s6 dic
tinh ky thuat ndi trdi nhw tich hop bd chuyén d6i AD 10 bit véi 11 kénh do ngoai va 01 kénh do
bén trong phuc vu cho cam bién nhiét d6 dwoc tich hop bén trong, 03 bd dinh thoi, cung véi
nhiéu chudn giao tiép pho thong nhw 12C, SPI, UART v.v..
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Hinh 4. Trich din kh6i mach vi diéu khién PIC.
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¢) Khéingd vao s6

Hinh 5 m6 ta khdi mach nhan tin hiéu vao s tir cdc khdi mach ctia cdc moé dun thiét bi
khac nhw la kh6i mach cong tic, ntit bAm. D& dam bao an toan véi tin hiéu vao, mot opto cach
ly quang duoc sit dung dé€ tranh hu hong cho cac khoi mach phia sau né. Tin hiéu vao twong
thich v6i chudn cong nghiép tir 12 dén 24VDC.
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Hinh 5. Trich dan kh&i mach ngd vao s&

d) Khdingo ra s6

Day 1a khdi mach diéu khién ngd ra s6, phu hop dé dung bat tat den, ro le v.v.. Khéi
mach nay cling c6 opto quang cach ly, tranh nhitng huw hong cho cac khoi mach sau né do phia
tai gay ra. Cap diode zener Z2 va dién tré R61 gitip bao vé qua ap cho P-MOSFET Q2, theo ly
thuyét Q2 ¢6 thé chiu duoc mét dién 4p VDSS dén -40V, dong ID 1én t6i -45A. Diode D8 giup
triét tiéu dong cam ting ngroc mdt cach nhanh chéng trong qud trinh déng ngét véi tai la cuon
day nhu ro le (xem Hinh 6).
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Hinh 6. Trich dan khdi mach ngo ra s
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e) Khoingd vao tuong tu

Day la khéi nhan tin hiéu twong tw ngd vao tir 0V dén 10V duoc dua qua cau phan ap
con 0V dén 5V phu hop véi muic dién ap tham chiéu tir OV dén 5V cua vi diéu khién. Tu C9
cung véi diode D17 tham gia vao viéc loc tin hiéu cao tan va bao vé voi tin hiéu qua ap (xem
Hinh 7).
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Hinh 7. Trich dan khdi mach ngd vao twong tw

f) Khdi hién thi

Day la khoi mach gitp hién thi nhiing thong tin can thiét dén nguoi dung, nhu la dién ap
do duoc, thong bao v.v.. Bién tré VR gitp diéu chinh duoc d6 twong phan ciia man hinh, trong

khi dién tro R55 giup giam cuong do sang ctia den nén & murc can thiét (xem Hinh 8).
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Hinh 8. Trich dan khéi mach hién thi
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g) Khdingudn

M6 dun cua thiét bj dé tai twong thich véi nhiéu mo6 dun thyc hanh sn cé theo chuan
dién ap cong nghiép voi mic cao 24VDC, do d6 dién 4p cdp ngudn vao duoc chon la 24VDC.
D€ hé vi diéu khién 5V hoat ddong, mot IC giam va on ap 5V nhd gon XL4015 duoc chon véi
dong tai ngo ra cho phép tdi da lén t6i 5A.

2.2 Deé xuat tng dung can dién tit thong minh xay dung trén bo mach thuwc hanh cta dé tai

Can dién tr dugc sit dung rat nhiéu trong cac cong doan cua cac quy trinh san xudt, co
thé dan chiing nhu 1a kiém tra do dong déu vé khdi luong ctia cac mau banh trong nha may
lam banh, hodc khéi luong cac qua soi tao ra boi cac may cong nghé trong nha may soi (dét
may), ttit d6 6 sy diéu chinh céc thong s6 cong nghé trén cadc mdy dé€ cho san pham c6 dé dong
déu on dinh hon. Bang 1 minh hoa mét bang dit liéu vé trong luwong ctia cac thanh pham tao ra

tir mot may ghép trong mot nha may soi.

Béng 1. Biéu mau dinh luong may ghép trong mot nha may soi

Nha may Soi
Trong luwgng (g) / do dai (5m)
May ghép Al
Mau s Lan1 Lan 2 Lan 3 Trung binh

1 25.15 25.11 25.12 25.13
2 25.25 25.24 25.2 25.23
3 25.25 25.22 25.23 25.23
4 24.6 24.55 24.58 24.58
5 24.6 24.57 24.6 24.59
6 24.6 24.58 24.59 24.59
7 24.6 24.6 24.58 24.59
8 24.6 24.61 24.6 24.6
9 25.25 25.26 25.25 25.25
10 25.25 25.25 25.25 25.25
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Viéc nhap liéu thu cong nhw ghi chép hay danh may sé mat thoi gian khi ma s6 luong
mAau 13 rat 16n. M6 hinh cn dién t& thong minh xay dung trén bo mach thuc hanh cua dé tai sé
c6 kha ndng gtri gia tri trong luong do dwoc lén may vi tinh mot cach ty dong, va dit liéu nay
duoc luu trir trén dam may nho vao cac ting dung nhu Google Drive, OneDrive v.v.. d€ c6 thé
dé giam sat tir xa, cho du 1a ¢ bat ky ¢ dau véi mot thiét bi nho gon c6 két noi internet nhu dién
thoai thong minh.

a) Cac thanh phin co ban

Can dién tir st dung cam bién trong lwc 1a thanh cam bién luc (thuwong dwoc goi la
Loadcell) d€ chuyén thanh tin hiéu dién [5,6] duwoc mo ta nhu hinh 9.

Hinh 9. Thanh cam bién lyc (Loadcell)

Thanh cam bién luc (loadcell) la mét vat liéu ¢ tinh udn cong dwgc theo cach ma ste
cang ty 1& thuan voi trong lugng cua vat dugce dat 1én, mot ndi lwc sé xuat hién dé chong lai
trong luc ap 1én né [7]. Do stic cang nay dua trén sy thay doi dién tro ctia kim loai khi chiing bi
kéo dai ra hodc co lai. Vi dién trd phu thudc vao dién trd suét, chidu dai va dién tich mat cat

ngang cua vat liéu [8].

ML
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L;ﬁ_, ==

Hinh 10. LoadCell bi co gian khi ¢6 trong luc tac dong 1én [7]

St dung mach cau Wheatstone d€ do st thay doi gid tri dién trd rdt nho ¢ trén (cd vai
milli-ohm) [7,9] va dwgc md ta nhw hinh 11.

o Vout+

Vout-

Hinh 11. M6 tad mach cAu Wheatstone
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O mach cau trén, khi sy thay d6i dién tré ¢ vai mili-ohm thi dién ap ngo ra cling thay
doi rat bé (cd micro-volts) néu dua théng vao bd vi diéu khién d€ doc thi chua dwoc. Do d6 mot
b6 khuéch dai st dung IC HX711 (hinh 12) véi 24 bit khuéch dai va chuyén ddi tin hiéu tuwong

tw (dién ap) sang tin hiéu sd dé€ dwa téi vi diéu khién co thé doc dé dang [10].
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Hinh 12. M6 dun giao tiép IC HX711

Theo cach d6, thanh cam bién luc di cung voi IC HX711 duoc tng dung rat nhiéu trong
thuc t&, c6 the ké dén nhu 1a bd giam sat mitc gas con trong binh tir d6 tu dong giri tin nhan t6i
nha cung cdp gas bao thay méi [11,12,13]. Hay ké dén nhiing thung rac thong minh cé thé nhan
biét khi nao thuing rac day va bao vé khu diéu hanh trung tam dé xt 1y[14,15].

Va cudi cung, d€ gui dir liéu ma can dién tir do dugc 1én mdy tinh dé€ s6 hoa s6 liéu san
xudt thay vi phai danh may hodc ghi vao s6 nhu cach truyén thdng thi mé dun chuyén déi USB-
UART duoc st dung dén.

Hinh 13. M6 dun chuyén d6i USB-UART
b) Deé xuit thiét ké phan cling
Thiét ké phan ctiing cia md hinh can dién tr thong minh duwoc dé xudt bao gom bo mach

thuc hanh ctia dé tai lam trung tam diéu khién va x@ ly cac tin hiéu nhan dwoc tir IC HX711

duoc két noi truc tiép véi thanh cam bién luc, va mot md dun chuyén d6i giao tiép UART cua vi
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diéu khién thanh USB c6 s&n trén may vi tinh. Phan hién thi gia tri do dwoc st dung LCD trén

bo mach thwc hanh cta dé tai. So d6 khéi phéan ctiing duoc minh hoa trong Hinh 14.

Mo hinh‘cén,dién
tw dé xuat

LoadCell

HX711
Khuéch dai va
chuyén déi tin hiéu
dién ap thanh tin
higu sé

Bo mach tl‘!l,l’c
hanh cua dé tai y
‘ ) Chuyén doi o
Vi didu khién giao tiép May vi
PIC UART-USB tinh

Hinh 14. Dé xuat phan cting cho md hinh can dién t& thong minh xay dung tit bo mach thyc hanh.

Sau khi IC HX711 xt ly tin hiéu ctia Loadcell chuyén vé dang tin hiéu s6, vi diéu khién
PIC sé doc tin hiéu nay va tinh toan thanh gia tri trong lwong. Gia tri nay sé dwoc hién thi trén
LCD dbdng thoi cling sé gtri [én mdy tinh dé lwu vao cac bang dit liéu tao sdn. Nho vay ma cong
doan nhap liéu thu cong duoc bd qua, thay vao d6 hé thong can dién tir thong minh sé lam ty
dong.

c) Deé xuit thiét ké phan mém cho khéi vi diéu khién

Nhiém vu chinh cta khéi vi diéu khién 1a doc dit liéu tir HX711 tir d6 tinh todn ra trong
lwong do dugc. Gia tri trong luwgng nay sé dwgc hién thi 1én man hinh LCD va déng thoi sé
cling duoc gl 1én may tinh t dong nhap liéu vao cac bang ghi tao sdn. Bén canh d6 can dién
tt cling can c6 kha nang hiéu chudn, tic la dat lai gia tri Og. Tinh nang hiéu chudn nay tw dong
thuc thi khi hé thdng duoc cdp ngudn (bat cong tac) hodc khi nguodi dung bAm nut hiéu chuan.

Luu d6 thuat toan chuong trinh cua can dién ti dugc trinh bay trong Hinh 15.
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3  Thuc hién va két qua

3.1 Bo mach diéu khién

Khéi tao giao tidp
LCD

v

Hién thi dang chi®

"Bang hiéu chudn
can" trén LCD

v

Hiéu chudn can

v

h 4
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"Trong Irgng do
dwroc: " trén LCD
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Broc dif liéu tlr HXT11
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Tinh to&n va hién thi
gia tri 1én LCD

v

Gl két qua do I&n
may tinh

-~

C6 bam nut
hiéu chugn khong

Hinh 15. Luu d6 thuét toan hé thong

Sau qua trinh thiét ké va gia cong, mot bo mach 2 16p véi nhiéu linh kién dan tich hop da

giup bo mach diéu khién ctia m6 dun thiét bi dé tai tré nén nho gon véi kich thude 10x10cm.

Chip vi diéu khién c6 thé dwoc thdo ra dé dang va thay bang vi diéu khién khac hodc mot mo

dun (tich hop trén né moét chip khac) c6 dong gdi chan gidng nhau. Nho vay khong chi véi
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dong vi diéu khién PIC16F887 hién tai dang duing, nguoi hoc c6 thé dé dang thay d&i dong vi
diéu khac phu hop vodi cdc nhu cau khac nhau. Thiét ké trong hinh dang 3D va bo mach that
duoc dua ra trong Hinh 16.

b) Bo mach trong thiét k& 3D, mit sau véi Q)

Mach sau khi duoc gia cong.
mot sO opto, diode va dién tro khong dat

dwoc 0 mat truedce.

Hinh 16. Bo mach diéu khién trong thiét k& 3D (hinh a, b) va sau khi duoc gia cong (hinh c)
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D& dé dang dau ndi véi cac md dun ctia cac thiét bi thuc hanh khéc, bo mach dwoc ga 1én
mot tAm nén mica cé khic laze tén cac dau két ndi tao thanh mot md dun thiét bi ctia dé tai nhuw
Hinh 17.

Hinh 17. M6 dun thiét bi cia d@ tai trong bd thic hanh PLC c6 sén

Mb dun thiét bi ctia d@ tai sau khi duoc 1ap rép xong, twong thich véi hé thuc hanh PLC
san c¢6. Nho vao cac dau két ndi ma mo dun thiét bi cua dé tai dé dang két ndi va giao tiép véi
cac md dun khéac caa bd thuc hanh PLC. Hinh 18 md ta so d6 khoi két ndi ttr 06 ro le cia mod

dun ro le trung gian dén khoi ngd ra s6 cua mo6 dun dé tai.

Mo dun re le trung gian

Bo mach thyc
hanh cua de tai

LeD Vi diéu khién Khéi ngd ra sé
PIC (cach ly quang)

Hinh 18. Hinh 18: M6 ta so d6 khéi két noi
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Hinh 19 duoc ghi lai trong qua trinh thwc hanh giao ti€p véi moé dun ro le trung gian.

Hinh 19. Thuc hién bai thuc hanh giao tiép v6i md dun ro le trung gian

3.2 Thuyc nghiém do dac trén mo hinh cin dién tir dugc dé xuit

Nhom tac gia thuc hién do dac trong luong trén md hinh can dién tr dé xuét cua dé tai
(Hinh 20), dong thoi cling thuc hién trén mo dun can dién ttr c6 san (hinh 21) d€ so sdnh mot s§
thong s& quan trong duoc trinh bay ¢ bang 2. Thanh cam bién luc va cac qua ta mau dugc dung
chung cho ca hai mé hinh.

Y — oadColl
L Jo thyc hanh do khi lugng dong LoadCell |
@ Module thye o o s

Hinh 20. Do trong lugng theo mo hinh duogc dé xuat, st dung Loadcell (1), HX711 (2) va bo mach dé tai (3)

Cac day tin hiéu ctia thanh cam bién lwc (Loadcell) duoc két ndi dén IC HX711 khuéch
dai va chuyén d6i tin hiéu tuong tw sang tin hiéu sd roi giri dén vi diéu khién PIC trén bo mach
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thuc hanh cta dé tai. Tai day vi diéu khién doc di liéu, tinh toan va hién thi trong lugng 1én
man hinh LCD nhu minh hoa trong Hinh 20.

Nham so sénh si chinh xdc ctia md hinh cin dién ti dé xuat & trén so vdi mo dun can
dién tir c6 san. Nhom téc gia ciing da thuc hién do dac véi cung mot thanh cam bién lwc va céc

qua ta mau nhuw dwgc mo ta trong hinh 21.

= hanh do k|
Sadcell

Hinh 21. Do trong luwgng 200g diing chung thanh cam bién luc va cac qua ta mau (a), trén mo dun can dién
ttt ¢6 san (b)

Thure hién can 10 mitc trong lwong, mdi muc duoc dwoc thue hién 10 I4An do trén mo hinh

duoc dé xuat va trén mo6 dun can dién ttr c6 san, két qua do duwgc trinh bay trong bang 2.

Bang 2. Két qua do trung binh ctia cdc mau do chuan thuc hién trén mo6 hinh can dién ti dwoc dé xuét va
thuee hién trén md dun can dién tk ¢6 sin

Miu do chuin Két quei do trung binh , Két quafl do trung binh )
() cﬁ;‘lo laf, sﬁ;dung mo Sai so (%) cua 10 lﬁl:l, szu’ dung mo Sai so (%)
inh dé xuat (gam) dun c6 san (gam)
100 100.11 0.11 100 0
200 200.28 0.14 200 0
300 300.09 0.03 300 0
500 500.08 0.016 500 0
700 700.01 0.0014 700 0
1000 1000 0 1000 0
1500 1500 0 1500 0
3000 3000 0 3000 0
4000 4000 0 4000 0
4500 4500 0 4500 0
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Vi m6 dun can dién t& c6 sdn chi c6 2 con s§ dé hién thi va mot don vi do mic dinh 1a hg
(1hg=100g) nén mé dun nay chi hién thi chinh xac cac gia tri la boi s6 ctia 100g (vi du 100g, 200g,
300g v.v..). D6 ciing chinh 1a 1y do tai sao nhém tac gia chi thue hién trén cdc mau do chuan véi
cac qua can cé tong trong luong la boi s6 ctia 100g. Trong khi dé mo hinh can dién t&¢ duoc dé
xudt hién thi két qua do trén LCD vdi nhiéu con s6 hon nén thuc t€ c6 thé dung do duoc ca cac
mau nho tinh bang vai gam nhu mau 5g véi sai s6 rdt bé 0.6%, day ciing la mtc sai s§ cao nhat
cua cac phép do. Véi wu diém cho nhiing phép do 1é v6i don vi gam, md hinh can cua dé tai

gitp cho nguoi st dung thiee hién cac phép do véi kha nang do cao hon.

Bén canh sai s6 phép do, cac thong s6 khac ctia can dién tir cling duoc xem xét dén nhu la
thoi gian hiéu chudn, kha nang hién thi két qua do, budc nhay va khoang thoi gian xac minh két

qua cting duoc xem xét dén va dugc trinh bay trong bang 3.

Bang 3. So sanh mot s6 théng s6 quan trong ctia can dién ti

Mo hinh can dién t& Mo dun can dién tir c6 Can dién tit da thwong

Thong s6

dé xuat

san

mai c6 cung mitc do 5kg
Mittc can t6i da (theo
5k 5k 5k
Loadcell) & & &
Thoi gian hiéu chuan 5 giay 2 giay 2 gidy
Kha nang hién thi két St dung man hinh Bi giéi han boi 2 LED 7 St dung man hinh LCD
qua do LCD 16 chir s6 vdi kha doan cho 2 con sd, nén voi 6 chit s6, kha ning
nang hién thi gia tri do  khanidng hién thigid tri  hién thi gia tri d6 0.1, c6
0.000001, cé hién thi do 0.1, khong hién thi hién thi don vi do.
don vi do. don vi do.
Budc nhay lg 100 g 05g
Khoang thoi gian xac 100 ms 100 ms 100 ms
minh két qua do
Giao tiép mdy tinh Cé Khéng Khéng

4  Kétluan va kién nghi

Bo mach thuec hanh cua dé tai da cho thay su linh dong va hoat dong tt trong viéc két

ndi giao tiép voi nhiéu phan thiét bi ngoai vi ctia cac bd thuc hanh khac. Nhitng ndi dung thwce
hanh vdi bd diéu khién PLC déu cd thé thuc hanh véi bo mach vi diéu khién PIC da thiét ké caa
dé tai.

V6i thiét ké ctia d&& cam chan vi diéu khién theo huéng mé rong linh hoat c6 thé thao lap
vi diéu khién dé dang, bo mach thuc hanh cua dé tai khong chi ding lai ¢ mdt loai vi diéu
khién PIC dang duoc st dung ma n6 c6 thé duoc thay boi cac ho vi diéu khién khac nhw AVR,
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STM32, MSP430 v.v thong qua modt bo mach chuyén déi chan cdm vao dé cdm chan vi diéu
khién trén bo mach cta dé tai. Véi cac dong hoat dong ¢ dién ap Vee la 3V3 nhw STM32 can
thém tich hop vao trong d6 khdi mach ha ap tir 5V vé 3V3 va khoi mach chuyén doi giao tiép
muec logic gitra 5V v6i 3V3. Sy da dang trong lwa chon loai vi diéu khién cang lam ting thém

kha nang ting dung va dap ung dwgc su da dang vé thi hiéu cua nguoi hoc.

Vi thiét k&€ chan dan caa cac opto, trong treong hop TPC817 khong dép ting duoc cac
yéu cau vé giao tiép téc do cao nhu diéu xung PWM t6c do cao, doc tin hiéu tir encoder v.v.. thi

c6 thé dé dang thay thé boi cdc opto ¢6 tc d6 cao hon nhu 6N137.

Viéc dua thiét ké thiét bi thye hanh theo huéng mo6 dun giup bd diéu khién tuong thich
v6i nhiéu bd thue hanh sdn c6 1am tang kha nang thuc hanh véi nhiéu ngoai vi khac nhau, giam
chi phi dau tu méi, ting hiéu qua s dung cta cdc bd thuc hanh sdn c6. Thong qua thue hanh
két ndi gitta bo mach diéu khién véi IC HX711 cling véi thanh cam bién luc, nguoi hoc ndm bét
duoc cong nghé phan cing va phan mém cua qua trinh tir doc cam bién dén hién thi trong
luong do dugc. Day 1a nén tang cho nhiing thiét ké can dién tir cling nhw cac hé thong dién tw

sau nay cho nguoi hoc.

Tai liéu tham khao

1. Robert B. Reese, Bryan A. Jones, “Improving the effectiveness of microcontroller education”,
Proceedings of the IEEE SoutheastCon 2010. DOI: 10.1109/SECON.2010.5453894.

2. Dimosthenis E. Bolanakis, “A Survey of Research in Microcontroller Education”, IEEE Journal of
Latin-American Learning Technologies, Volume: 14, Issue: 2, 2019. DOI: 10.1109/RITA.2019.2922856.

3. Abdallah Kassem, Mustapha Hamad, “An Educational Board for Teaching Microcontroller System
Design Laboratory, International Journal of Computing & Information Sciences”, Vol. 12, No. 1, Sep
2016. DOI: 10.21700/ijcis.2016.101.

4. Fatih Alpaslan Kazan, Hakan Terzioglu, Abdullah Cem Agacayak, “The Design of a Test &
Development Board for the Training of PIC18F4550 Microcontroller”, 2nd International Conference on
Information Science and Control Engineering, 2015. DOI 10.1109/ICISCE.2015.215.

5. Dongil Lee, Hyun Pyo Honb, “A prototype high sensitivity load cell using single walled carbon nano
tube strain gauges”, Sensors and Actuators Elsevier A 180 (2012) 120- 126. DOL
10.1016/j.sna.2012.04.015.

6. A. Karaus, H. Paul, “Load cells with small nominal load based on strain gauges using thin-film
techniques”, Measurement 10 (1992) 133-139.

7. Aravind, Arun Kumar, Harisudhan, “Load Cell based Fuel Level Measurement using Arduino Uno
Microcontroller”, International Journal of Advance Research and Development, Vol.3, Iss.3, 2018.

8. Navvab Kashiri, ]'orn Malzahn, On the Sensor Design of Torque Controlled Actuators: A Comparison
Study of Strain Gauge and Encoder Based Principles” IEEE Robotics And Automation Letters, VOL. 2,
NO. 2, APRIL 2017

51



Lai Phuwéc Son va CS. Tap 132, S6 24, 2023

10.

11.

12.

13.

14.

15.

52

Hernandez, “Improving the Response of a Load Cell by Using Optimal Filtering”, Sensors, 6(7), 697—
711. DOI:10.3390/s6070697.

Snehashis Das, Avijit Karmakar, “Manufacture of Electronic Weighing Machine Using Load Cell”,
IOSR Journal of Electrical and Electronics Engineering (IOSR-JEEE), Volume 14, Issue 4, 2019.

K. Sudar, D. Lokesh, V. Sihmareddy, Y. Chowdary, “Gas Level Detection and Automatic Booking
Notification Using IOT”, 2021 International Conference on Computer Communication and
Informatics. DOI:10.1109/iccci50826.2021.9402380.

Suma, Shekar, Akshay, “Gas Leakage Detection Based on IOT”, 2019 3rd International Conference on
Electronics, Communication and Aerospace Technology. DOI:10.1109/iceca.2019.8822055.

Keshamoni, K. Hemanth, “Smart Gas Level Monitoring, Booking & Gas Leakage Detector over IoT”, 2017 IEEE
7th International Advance Computing Conference (IACC). DOI:10.1109/iacc.2017.0078.

Krishna Nirde, Prashant Mulay, Uttam Chaskar, “IoT based solid waste management system for smart
city”, 2017 International Conference on Intelligent Computing and Control Systems (ICICCS).
DOI:10.1109/iccons.2017.8250546.

Kellow Pardini, Joel Rodrigues, “Smart Waste Bin: A New Approach for Waste Management in Large
Urban Centers”, 2018 IEEE 88th Vehicular Technology Conference (VITC-Fall).



