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THIET KE THI CONG THIET BI THU'C HANH PIEN TU SO
Pd Pic Thiém, Ngo Sy
Truong Pai hoc Thu Dau Mét

TOM TAT

Trong nhitng nam gan day, viéc nghién cvu va img dung dién tir s6 dang phat trién
manh mé. P6 la co sé dé phdt trién cong nghé so, mot cong nghe mang tinh dot pha cua
thoi dai. Cing véi thé gi6i, Viét Nam ciing dang hoi nhdp rdt tét vao cong nghé méi nay,
nhitng cong trinh nghién ciru cua nhitng nha khoa hoc, cac ky su, dang lam viéc trong linh
viee dién tir 56 ciing dang phdt trién rat manh. Xudt phat tiv yéu cau thuc té, déap vmg tot cho
qud trinh day va hoc dién tir s6 ciia giang vién va sinh vién nganh Dién — Pién tir & Truong
Pai hoc Thii Dau Mét, chung toi thuc hién dé tai “Thiét ké, thi cong moé hinh thuc hanh
dién tir s6”. Pé tai dwoc thue hién qua cdc buoc: khao sat va phan tich de cuong hoc phdn,
phdn tich va so sanh dé tiép thu cdc wu diém va tranh cdc khuyét diém trong qud trinh thuc
hién dé tai qua viéc tham khdo cdc san phdm va cdc c¢ong trinh nghién ciru lién quan, mé
phong va thiét ké - thi cong mé hinh thiét bi, xdy dung tai liéu thie hanh kém theo mé hinh.

Tir khéa: thiét ké, mé hinh, dién tir s6

1. GIOI THIEU

Muc tiéu ctia cua viéc thiét ké, thi cong mo hinh thyc hanh dién tr s6 12 cung cép cho
sinh vién bg thiét bi thuc hanh than thién, dé sir dung ma lai dap tmg duoc diy du cic noi
dung trong hoc tap va nghién ctru hoc phan dién tir sd; gitp sinh vién nim vimg cac ndi
dung co ban va chuyén sau ciia dién tir sd; giup giang vién c6 diéu kién nghién ciru sau
hon, nang cao ning luc chuyén mén tién ti 1am chii duoc dugc cong nghé, tu tin hon trong
giang day; phat trién két qua dé 1am thiét bi phuc vu viéc giang day hoc phﬁn dién tir sd.

2. PHUONG PHAP NGHIEN CUU

— Khao sat, phan tich dé cuong hoc phﬁn Pién tr s6 cua Truong Pai hoc Thu Dau Mot
dé xac dinh cac mach thuc hanh can thuc hién ciia mé hinh.

— Phan tich, so sanh dé tiép thu cac wu diém va tranh cac khuyét diém trong qua trinh
thyc hién dé tai qua viéc tham khao cac san pham va cac cong trinh nghién ctru lién quan.

— Mo phong, thiét ké — thi cong mo hinh thiét bi va xdy dung tai liéu thyc hanh kém
theo mo hinh.

Cic thanh phan ciia thiét bi

Theo dé cuong chi tiét hoc phan dién tir s6 cua Trudng Pai hoc Thu Dau Mét, md hinh
thiét bi thuc hanh dién t sb can dap ung du cac ndi dung céac bai thuc hanh: céac céng
Logic, mach t6 hop, cac mach dém khong ddng bo, cac mach dém dong bo, mach ghi dich,
mach bién d6i ADC, DAC. Ngoai ra, dé dap tmg cac bai thyc hanh theo dé cuong mon hoc,
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thiét bi thuc hanh can c6 du cac khdi chuc nang: Mach tao dao dong, mach thiét lap cac
mirc logic ngd vao, mach hién thi nhi phan, mach hién thi thap phan, khéi dong hd do dién
ap sd, mach cép ngudn an toan.
—  Cdc céng logic:
v IC 74LS00: Cong NAND 2 ngd vao.
v IC 74LS02: Céng NOR 2 ngd vao.
v" IC 74LS04: Cac cong NOT
v' IC 74LS05: Cac cong NOT
v' IC 74LS08: Cong AND 2 ngd vao.
v' IC 74LS32: Cong NOR 2 ngd vao.
v" IC 74L.S86: NOR 2 ngd vao.
—  Cdc IC chire ning mach t6 hop:
v' 74L842: Mach giai mi s6 BCD sang s6 DEC.
v’ 74LS47: Mach giai ma s6 BCD sang LED 7 doan Anode chung
v’ 74L848: Mach giai mi s6 BCD sang LED 7 doan Cathode chung.
v" 741.S85: Mach so sanh 4 bit.
v/ 74LS138: Mach giai da hop 1 sang 8.
v’ 74LS147: Giai ma 10 duong sang BCD tac dong mirc thap.
v 74L.S151: IC ghép kénh 8: 1
—  Nhém IC chie nang cac Flip-Flop va mach dém:
v’ 74L.S73: Hai Flip-Flop JK tac dong canh xubng.
v’ 74L.S74: Hai Flip-Flop D tac dong canh xudng.
v/ 74L.S76: Hai Flip-Flop JK tac dong mirc thap.
v’ 741.890: Mach dém thap phan khong dong bo.
v/ 74L893: Mach dém 4 bit khong dong bo
v/ 74LS164: Thanh ghi dich 8 bit.
v' 74LS190: Mach dém thap phan dong bo
v’ 741.8192: Mach dém 1én/xubng thap phan c6 thé lap trinh trudc.
v/ 74LS194: Mach ghi dich 4 bit
v/ HEF 4017: Mach dém Johnson.
~ Mach bién déi ADC, DAC.
v IC DAC 0800: Chuyén doi sb 8-bit sang tuong tu.
v IC DAC 0808: Chuyén dbi sb 8-bit sang twong tu.
v IC ADC 0804: Chuyén doi tuong tu sang s 8-bit.
v IC ADC 0808: Chuyén dbi twong ty sang sb 8-bit.
v/ IC HA 741: Khuéch dai thuat toan.
Khao sdt cdac cong trinh nghién ciru lién quan
San phcfm cua Lab-Volt: Giai phap cua Lab-Volt dugc thyc hién trén hai bo mach va
cho phép thyc hién céc bai thuc hanh: thanh ghi dich 4-bit, mach dém khong dong bd, mach
dém déng bd, mach cdng 4-bit, mach so sanh 4-bit, mach ma héa va giai ma BCD, mach
ghép kénh-phan kénh, mach giai ma hién thi led 7 doan, mach kiém tra chan 1é. So véi dé
cuong chwong trinh con thiéu phan cic cong logic co ban va phan mach dém dung cac IC
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chuyén dung. Ngoai ra, cac bo mach chua c6 ngudn vi vy can phai trang bi thém bd ngudn
khi str dung.

Sdan pham ciia hing Feedback: Giai phap cua Feedback duoc thyc hién trén hai bo
mach va cho phép thuc hién cac bai thyc hanh: cac céng logic, mach ma hoa, mach hién thi
led bay doan, mach cong, mach ghép kénh-phan kénh, kiém tra 15i, cac Flip-flop, mach dao
dong, Schmitt kich, mach chia tan s6, mach dém, mach ghi dich, mach chuyén dbi song
song- nbi tlep So véi ndi dung chuong trinh thira phan mach kich nhung 1a1 thiéu phan
phan mach dém dung cac IC chuyén dung. Ngoai ra, cic bo mach chua c6 ngudn vi vy can
phai trang bi thém bd ngudn khi sir dung.

San pham ciia Truong Pai hoc Sw pham K3 thudt Vinh: Giai phap nay duoc thuc hién
trén mot bo mach va c¢6 phan ngudn. Cac bai thyc hanh ciia mach so véi chuong trinh thiéu
cac ndi dung vé mach mach dém nhung lai thira cac ndi dung vé bd nhd va mach kich.

San phdam cia Triwong Pai hoc Sw pham Ky thudt thanh phé Hé Chi Minh: Giai phap
nay dugc thuc hién trén mot bo mach va ¢ phan ngudn. Cho phép thuc hién cac bai thuc
hanh: cac cong logic, mach ma hoa, mach hién thi led bay doan, mach cong, mach ghép
kénh — phan kénh, cac Flip-flop, mach dao dong, mach dém, mach ghi dich. So véi ndi
dung chuong trinh thiéu phin mach dém dung cac IC chuyén dung va mach chuyén doi qua
lai gitra s va tuong tu.

Khao sat cac san pham cia cac hing Lab-Volt va Feedback ciing nhu cac thiét bi thuc
hanh cua Truong Pai hoc Su pham K§¥ thudt Vinh va Truong Pai hoc Su pham Ky thuat
thanh phé H5 Chi Minh ta rat ra cac bai hoc kinh nghiém tir cac vu va khiém khuyét cua
cac san phém cho viéc thiét k& mé hinh thiét bi thuc hanh dién tir sb g@)m:

— M5 hinh can thiét c6 bd ngudn an toan dé cung cap cho cac mach thyc hanh.

— Trang bi déy du cac mach chtrc nang: Mach tao xung dao dong, mach hién thi nhi
phan, mach hién thi thap phan, mach thiét 1ap cac murc logic ngd vao.

— Cac mach thuc hanh theo yéu cau: Céac cong Logic, mach t6 hop, mach dém khong
déng bd, mach dém déng b, mach ghi dich, mach chuyén ddi qua lai gitra sb va tuong tu.

M@é phéng, thiét ké

Phan mém Proteus:

Proteus 1a chuong trinh thiét ké mach nguyén 1y, mo phong chay thi, thiét ké mach in
rat truc quan va dé sir dung. Khi thyc hién dé tai nay, Proteus da c6 phién ban 8.1 SP1 véi
nhiéu thay doi gitip cong viéc md phong va thiét ké mach tro nén dé dang va thuan tién.

So voi cac phan mém mo phong mach dién tir khac, Proteus 8.1 c¢6 nhiéu vu diém ndi
tréi nhu: mod phong duoc rat nhiéu linh kién dién tr va cac thiét bi hién thi, két qua mé
phong rat tryc quan nhu mot mach dién tir that. Cac linh kién can thiét dé thiét ké Mo hinh
thuc hanh dién tir s6 Proteus 8.1 déu dép tng day du.

Ngoai ra, Proteus 8.1 14 chuong trinh cho phép thiét ké mach in rét tryc quan va dé st
dung. Vi vdy, nghién ctru nguyén 1y hoat dong cac mach chirc ning va st dung phan mém
Proteus 8.1 1 giai phap cong nghé gitip ta mo phong, thiét ké mach va xac dinh cac thong
s6 k¥ thuat tdi wu trong didu kién c6 thé cua dé tai.
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Simulation
Migration Guide

Recent Projects
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® Schematic Capture
@ PCB Layout
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New Version Available
® Labcenter Electronics 1989-2014
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Hinh 1: Giao dién phan mém md phéng Proteus phién ban 8.1.
Thiét ké md hinh mé phéng
So do khéi md hinh: Thiét bi Thuc hanh dién tir s6 gdm 3 nhdm chinh: nhdm cac khdi
chirc ning, nhom céc IC chirc ning va nhém mach ngudn va thiét 1ap cac muc logic.

MACH MACH HIEN MACH HIEN PONG HO
DAO BONG THI NHI PHAN | |THI THAP PHAN bo
MACH
. CHUYEN
CAC MACH MACH POI DA
CONG PEM VA MA HOA,
LOGIC VA THANH GIAI MA
FLIP-FLOP GHI DICH ;’g g‘[&f MACH
CHUYEN
DPOI AD
TRUONGPH THU DAU MOT MACH THIET LAP CAC MACH
THIET KE: DO DAC THIEM MITC LOGIC NGUON

Hinh 2: So d6 khi thiét b
Nhém cac khdi chic ning: Mach tao dao dong, mach hién thi nhj phan, mach hién thi
thap phan, déng ho do dién ap.
Nhém cac IC chirc nang: Cac IC chirc ning cac cong logic, cac IC mach dém va mach
ghi dich, cac IC ma héa, giai mi va so sanh, cac IC chirc ning mach chuyén d6i AD, DA.
Mach nguén va mach thiét 1ap cac muc logic.
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Bdng vé mach in bo mach: Sir dung Proteus 8.1 vé mach in cho bo mach chinh:
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Hinh 3: So dé thiét ké mach bang Proteus 8.1
. |

Filename: E:*MWCKEHADien tu zosMO0 HIMH DIEW TU SO_CHUAM . pd=zpr
Dimenzionz: 1510 110/ 387 mm 2 27 9mm

- — .
jE Board (Layout) Informatic

Objects: 1838 Breakdown of hole diameters:
Pins: 2316
Wias 0O
Holes: 2738 0.2in 4

Traces: 242E 0.24in E

Diameter Mumber Of Hole:

Traces Length: 481.65in / 12234mm 30th
Mets: 301 35th 36

Mizzings: 0O 40th

Mizzings Length: 0 1

Hinh 4: Kich thudc bo mach chinh:
3. CAC KET QUA PAT PUQC
3.1. Md hinh thiét bj
Thiét bi thuc hanh dién tir sé gdm 3 nhém chinh: nhém cac khéi chire ning, nhdém cac
IC chtc nidng va nhom mach ngudn va mach thiét lap cac muc logic.
— Nhoém céc khoi chire nang: Mach tao dao dong, mach hién thi nhi phan, mach hién thi
thap phan, dong ho do dién ap.
— Nhém céc IC chie nang: Cac IC chiic ning cac cong logic, cac IC mach dém va mach
ghi dich, cac IC ma hoa, gidi ma va so sanh, cac IC chirc nang mach chuyén d6i AD, DA.
— Mach nguén va mach thiét lap cac muc logic:
v Mach ngudn c6 thé cung cip cac mirc dién ap cu thé: £ 5 V; + 12 V; va ngudén DC ¢o
thé thay doi tir: -12 V = +12 V. Tiy yéu cau ciia cac bai thyc hanh va cu thé 1a timg mach
thyc hanh ta cung cdp ngudn cho dung.
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v/ Mach thiét 1ap mirc logic cung cép cac muc dién ap OV hoac 5V cho cac ngd vao cla
cac mach thuc hanh, tuy thudc vi tri cua céc cong tac.
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Hinh 5: Thiét bi thic hanh dién ti s6

3.2. Qui trinh lip mach thuc nghiém
Pé dam bao an toan vé dién cho ngudi str dung va thiét bi, qui trinh lip rap va van hanh
thuc nghiém dugc khuyén nghi nhu sau:
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1) Cap ngudn cho thiét bi, bat cong tat vé vi tri OFF.

2) Cim day ngudn cho nhém IC chirc ning cta bai thyc hanh.

3) Dua vao so dd mach cua bai thi nghi¢m, ndi day cho cac linh kién.

4) Kiém tra lai mach trude khi bat cong tit ngudn vé ON.

5) Chuyén cac khéa vé cach mirc logic dé khao sat va ghi nhan két qua.

6) Khi’ can lip thém hay thay d6i cdu trac mach dién can bat cong tit vé vi tri OFF
trude khi 1ap mach (thyc hién lai tr bude 1)

3.3. Tai liéu hwéng din thye hanh

Tai liéu huéng dan thuc hanh Pién t s6 kém theo mo hinh duoc thiét ké gém 7 bai
th}_):C hanh tir co ban dén nang cao theo thr tl,zf cac ndi dung cua dé cuong hoc phan Dién tir
s0 dugc ap dung ctuia Truong. NoOi dung cu thé dugc nhu sau:

—Bai 1: Cac cong logic - dai s6 Boole.

— Bai 2: Mach t6 hop.

— Bai 3: Mach d¢ém nhi phan khong dong bo.

— Bai 4: Mach dém 1én khong dong bo dung IC chuyén dung.

— Bai 5: Mach d¢ém nhi phan dong bo.

— Bai 6: Thanh ghi dich.

— Bai 7: Mach chuyén d6i s6 — twong tu va tuong tu — $6.

Mai jbéi thuc hanh trinh bay ‘dﬁy du cac ndi dung: Muc :[iéu bai thi nghiém, d(‘? dung va
trang thiét bi kém theo, cac so d6 mach thyuc pghiém, yéu cau khao sat va bang két qua dat
thu duoc c;ﬁa sinh vién... la mgt bai tap thyc t€ cho sinh vién. Khi thyc he‘lnl}, sinh vién duoc
thao tac lap rap cac mach thuc nghiém trén cac linh kién ’dién tor thuc. Qé hoan théph l}éi
thuc hén,h sinh vién phai thuc nghiNém va van dung qcéc kién thtrc 1y thuyét da hoc dé kiénr}
chung két qua. Bo téi’ liéu hudng dan thyc hanh 1a tong 7ho*p cua cac bai thuc ’hénh, duoc bo
tr,i mot cach c()’hé thong va khoa hoc, gitp sinh Vién,hiéu r0 cac ndi dung kién thic ~dién to
sO tlr co ban dén nang cao (cac bai thyc hanh chi tiét trinh bay ¢ Tai li¢u hudéng dan thuc
hanh tai Khoa Dién — Di¢n tir Truong Pai hoc Thu Dau Mot.

4. KET LUAN

Mo hinh thuc hanh dién tt s6 duoc thiét ké theo dé cuong mon hoc Pién tu ) trong
chuong trinh dao tao nganh Pién — Dién tr ctia Truong Dai hoc Thu Dau Mot. San phém
khong nhitng dép ung duoc cac yéu cau ki thuat ban dau ma con co tinh thim my cao. Tai
liéu thuc hanh kém theo md hinh gitp cho sinh vién c6 dugc cac bai thuc hanh dién tir $6
duoc bd tri mot cach co hé théng va khoa hoc. Tur két qua dat dugc nhu trén, chung toi kién
nghi cho trién khai san phim nay vao qua trinh giang day hoc phan Dién tir s6 cta Truong
Pai hoc Thu Dau Mét. San pham nay c6 thé duoc thuong mai, cung cép cho céac trudng cao
dang va dai hoc co dao tao nganh k¥ thuat dién — dién tu.
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DESIGN AND CONSTRUCT A MODEL USED FOR PRACTICE
DIGITAL CIRCUITS

Do Dac Thiem, Ngo Sy
ABTRACT

In recent years, research and application of digital electronic are thriving. That is the
basis for the development of digital technology, which is a breakthrough technology of the
times. Along with the world, Vietnam is also very good integration into this new
technology, researchs of scientists and engineers, who are working in the field of digital
electronics are also growing strongly. Derived from actual requirements, responding well
to the process of teaching and learning digital electronics for lecturers and students of
Electrical - Electronics at the Thu Dau Mot University, we implement the project "Design
And Construct A Model Used For Practice Digital Circuits”. This study was carried out
through steps: First, surveying and analysising digital electronic syllabus of TDMU to
determine the practical circuit to implement the model. Second, analysising and
comparising to absorb the strengths and avoid the weaknesses in the implementation
process through topics refer to the product and the related research projects. Third,
simulating and designing — constructing equipment model. Finally, constructing practice
documents enclosed model.
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