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TOM TAT

V6&i muc tiéu trién khai cac hoat déng nghién ctru, nhdm tang cwdng nang lwc dao tao trong linh vie dién tk va
coéng nghé ban dan cla Hoc vién Néng nghiép Viét Nam, déng th&i nang cao k§ nang thwc hanh cuda sinh vién, Khoa
Co - Dién va Khoa Céng nghé thong tin da phéi hop thuc hién mét sb nghién ciru vé Iinh vic nay. Thong qua nghién
ctu ly thuyét d& ap dung vao thwc nghiém, nhém tac gid da hoan thién dwoc mot s moédun thi nghiém ky thuat dién
tr. Bai bao nay gidi thiéu quy trinh thiét ké va trién khai cac médun thi nghiém dé& dap ¢ng muc tiéu dao tao cho sinh
vién cac nganh Ky thuat diéu khién va tw déng hoa, Cong nghé ky thuat co dién ttr. Két qué nghién clru chi ra rang,
cac modun thi nghiém da hé tro sinh vién hiéu rd hon vé& nguyén ly hoat dong cua linh kién ban dan, tang kha nang
van dung kién thic vao thuce té, khoi goi tinh sang tao, hirng thi hoc tap va nang cao hiéu qua dao tao. Ngoai ra,
cac mddun nay con mang lai hiéu qua kinh té cao nhe chi phi ché tao thAp ma van ddm bao d6 bén co hoc cao, thao
tac dé dang, gop phan déi méi chuong trinh gidng day tai Hoc vién Néng nghiép Viét Nam.

T khéa: Mddun thi nghiém, linh kién ban dan, dé bén co hoc.

Design Electronic Engineering Laboratory Modules for Undergraduate Education
at the Vietnam National University of Agriculture

ABSTRACT

With the target of implementing research activities to enhance the capacity of training in the field of electronics
and semiconductor technology of Vietnam National University of Agriculture and improve students' practical skills, the
Faculty of Electro-mechanics and the Faculty of Information Technology have coordinated to conduct a number of
studies in this field. Through theoretical research to apply to experiments, the authors have completed a number of
electronic engineering experimental modules. This article introduces the design and implementation process of
experimental modules to meet the training objectives for students in the fields of Control and Automation
Engineering, Mechatronic Engineering Technology. Investigation results indicate that the experimental modules have
supported students to understand the operating principles of semiconductor components, increase the ability to apply
knowledge in practice, stimulate creativity, be interested in learning and improve training efficiency. In addition, these
modules also result in high economic efficiency thanks to low manufacturing costs but still ensuring high mechanical
durability and feasibility of operation, contributing to the innovation of the curriculum at the Vietham National
University of Agriculture.

Keywords: Experimental modules, semiconductor components, mechanical durability.

quyét dinh s6 1017/QD-TTg (Chinh phu, 2024)
ctia Thu tuéng Chinh phti ban hanh vao thang 9

Nhan thtc dude su phat trién nhanh chéng niam 2024 vé chuong trinh quéc gia “Phat trién
ctia nganh cong nghiép ban dan toan cau da tao ngudn nhan luc nganh cong nghiép ban dan dén
ra nhu cau cap thiét vé mot luc lugng lao dong  nam 2030, dinh huéng dén nam 2050”, Hoc vién
¢6 trinh d6 cao, déng thoi dé thuc hién theo Nong nghiép Viét Nam (VNUA) da cha dong

1. DAT VAN DE
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xdy dung cic hoat déng nghién ctiu va d6i méi
chuong trinh gidng day nhat 14 tang cudng k§
ndng thyc hanh va nang lyc tng dung cong
nghé méi cho sinh vién.

Bén canh d6, trong bdi canh ctia nhiing ndm
gin day, s6 lugng sinh vién ctia Khoa Co - Dién,
Hoc vién Nong nghiép Viét Nam da tang nhanh
dang ké, dic biét 1a cac nganh nhu Ky thuat
diéu khién va tu déng héa, Cong nghé ky thuat
cd dién ti. Trong khi ngudn luc vé trang thiét bi
thi nghiém van con han ché, chua da dé dap tng
nhu ciu thuc hanh ngay cang tiang cua sinh
vién. Viéc dau tu b sung cac bd thi nghiém méi
doi hoi ngudn kinh phi 16n do phai mua nguyén
bd hodc mua cac thiét bi chuyén dung tit cac nha
cung c4p trong va ngoai nude. Chéng han chi véi
mot thiét bi 1a ngudén phat dién mot chiéu
Gwintek GPD-4303S ctia Cong ty C6 phan Thiét
bi va Céng nghé ETCO Viét Nam ciing c6 gia t6i
9,9 triéu déng (ETCO, 2025) hay mot mddun thi
nghiém vé khuéch dai thuat toan nhap khéu
cia Hang san xudt Yildirim Elektronik - Thé
Nhi Ky (Operational Amplifiers Application
Modules, 2025) do Cong ty C& phan Thiét bi
Théng Lgi tai tru sé s6 6 Hoa Ma, Ha Nai gti
bao gia tit email victory@hn.vnn.vn v6i gia la
23.310.000 dong. Mit khac, qua trinh trién khai
va lidp dat cac hé thong nay thudng ton nhiéu
thoi gian, khé dap tng kip thoi yéu ciu giang
day va dao tao. Chinh vi vay, B6 moén Vat 1y,
Khoa Coéng nghé thong tin va bd mén Co s6 k¥
thuat dién ctiia Khoa Co - Dién da c6 su hgp tac,
cung nhau thuc hién nhiing médun thi nghiém
méi dé dua vao giang day thuc hanh véi muc
dich gitp sinh vién hiéu sdu hon vé linh kién
dién tid, nguyén ly hoat ddng cua céc linh kién
ban dan trong cac mach dién tu.

Van dé trén ddi hoi nhém tac gia cAn c6 mot
giai phap phu hgp nhat dé giai quyét bai toan
thiét k& cac mddun thi nghiém k¥ thuat dién ti
dam bao dugc cac tidu chi: st dung cac linh kién
ban din phd bién, c¢6 chi phi thap, d6 bén co hoc
cao, nang cao hiéu qua hoc tap, khoi ggi tinh
sang tao va phu hgp véi chuong trinh dao tao.

Do d#ic tinh cta cac linh kién ban dan
thudng c6 kich thuéc rat nho, dé hong héc, gay
v6 nén dé dam bao d6 bén va d6 an toan cho
nguoi st dung, cic linh kién dé cin c6 dé hoic
vo bao vé bang nhua mica. Trude khi dua vao

giang day, cac médun thi nghiém dugc kiém tra
chtic nang, d6 6n dinh va kha nang thao téc.
Mat khac, dé ti€t kiém chi phi mua thiét bi
nhém tac gia can tim kiém va dé xut giai phap
thay thé& phtt hgp d6i véi ting bai thi nghiém.

V6i muc tiéu nhu trén, nhém tac gia da tién
hanh nghién ctu dé tao ra cac moédun thi
nghiém ky thuat dién t& dé phuc vu cong téc
giang day thuc hanh cho sinh vién.

2. PHUONG PHAP NGHIEN CUU

Dé tién hanh thiét k& va thuc hién cac
modun thi nghiém, nhém tac gia da két hgp tim
hiéu ly thuyét va ting budc hoan thién cac
modun d6 theo quy trinh nhu hinh 1.

2.1. Khao sat noi dung can thuc hanh cua
hoc phan Ky thuat dién tu

Sau khi tién hanh khao sat dé& cuong chi
tiét ctia hoc phan ky thuat dién t, ma hoc phan
CD02632 Ky thuat dién ti (electronic
technique) ctia bd mén Co sé Ky thuat dién,
Khoa Co - Dién, Hoc vién Néng nghiép Viét
Nam nhém tac gia da tham khdo gido trinh
Dién ti co ban (Tran Thu Ha & cs., 2013) va Ky
thuat dién ti (8 Xuan Thu & cs., 2008) dé dua
ra noi dung cac bai thuc hanh can trién khai.
Nbi dung cac bai thuc hanh bao gém:

+ Ung dung cta di6t trong chinh luu dong
dién xoay chiéu: Bai thuc hanh bao gom hai thi
nghiém gidp sinh vién hiéu vé nguyén ly hoat
dong cua didt va nguyén 1y chinh luu dong dién
xoay chiéu.

+ Khao sat cac céng logic ¢ ban: Sinh vién
niam rd duge cac mach logic ¢ ban nhu OR,
NOR, AND.. va thao tac thanh thao cac mach
logic d6 trén modun thiét ké& ctia bai thi nghiém.

+ Khdo sat mach khuéch dai st dung
tran-zi-to. Bai thuc hanh gém c6 ba thi nghiém:
phan loai tran-zi-to BJT va x4c dinh céc cuc caa
tran-zi-to BJT; cach do hé s6 khuéch dai cua
tran-zi-to néi chung; tim cac hé sd khuéch dai
dong dién, khuéch dai dién ap va khuéch dai
cong suit cia mot mach khuéch dai cu thé. Tu
d6 sinh vién hiéu ré nguyén ly khuéch dai dung
tran-zi-to, biét cach xac dinh dong dién va dién
ap 6 cac ngd vao ra ciua mach khuéch dai.
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Khiao sat ndi dung thue hanh cia hoe phan Ky thuét dién ti

Tim hiéu hoat d6ng cua ca

¢ linh kién ban dan co ban

Thiét ké cac mé-dun thi nghiém

l

L?lp dat va van hanh thir nghiém

|

Chinh sira sau khi vén hanh thr nghiém

Viét tai liéu huéng dan st dung thi nghiém

|

Duwa thi nghiém vao giang day va khao sat danh gia cia sinh vién

|

Hoén thién cac md-dun thi nghiém K thugt dién tie

Hinh 1. Quy trinh thiét k& va dua cac médun thi nghiém vao st dung

+ Tim hiéu khuéch dai thuat toan OpAmp
741 va tng dung: Trong bai thuc hanh nay, sinh
vién duge tim hiéu vé IC khuéch dai thuat toan
OpAmp LM741 va biét cach st dung IC nay
trong mach khuéch dai ddo, khuéch dai khong
dao, khuéch dai vi phan.. Dong thoi, bai thi
nghiém nay ciing gitip sinh vién biét dung
OpAmp LM741 trong mach tao xung vuéng.

+ Tim hiéu b6 ghép quang: Tim hiéu mét s§
thiét thiét bi quang dién ti nhu quang dién trd
(LDR), diét thu quang (photodiét), tran-zi-to
quang (phototransitor), diét phat quang (LED),
LED hong ngoai. Biét cach dung bo ghép quang
(IC PC817) trong mach dién. Xac dinh dugc cac
thong s6 vé dién ap va dong dién cta mach
ghép quang.

2.2. Tim hiéu hoat dong cta cac linh kién
dién t co ban

Linh kién ban din déng vai tro then chét
trong linh vyc dién td hién dai. Su ra doi va
phat trién cta cac linh kién ban din da tao nén
tang cho cudc cach mang dién td, gép phan
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thic ddy tién bd khoa hoc - céng nghé va md
rong ing dung trong moi linh vic ctia doi song.
Ching dugc ché tao ti cac vat liéu ban dan
nhu silicon (Si) ho#c germani (Ge), c6 kha ning
diéu khién mic d6 dan dién nhs vao su pha tap
cac tap chat. Cac linh kién ban dan co ban bao
gom didt, tran-zi-to, thy-ri-to, di-dc, tri-dc va
cac mach tich hop (IC) (P6 Xuan Thu & cs.,
2008). Trong d6, diét cho phép dong dién chi di
qua theo mét chiéu nhat dinh, dude st dung
phd bién trong cac mach chinh luu. Tran-zi-to
1a phéan t& khuéch dai va chuyén mach quan
trong, dugc xem 13 nén tang cua cac mach
khuéch dai va xu ly tin hiéu. Trong cac mach
logic, di6t hay tran-zi-to déu c6 thé st dung
duge. Thy-ri-to, di-ac, tri-ic thudng dudc tng
dung trong cac mach diéu khién cong suét xoay
chiéu. Ching han nhu dung tri-dc trong mach
diéu chinh téc dd dong co hay dd sang ctia dén
bing cach diéu khién dién ap & cuc G cua
tri-dc, ta c6 thé diéu khién cong suit duge cung
cap cho dong co ho#dc cho dén. Khi céng suat
dién dudgc cung cdp cho déng cd hoic dén thay
d6i thi téc do ctia dong co hodc do sang cua dén
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sé thay d6i theo. Tri-4c dudc st dung rong rai
trong cac tng dung dién ti va diéu khién cong
suadt vi né c6 kha nang déng ngit dong dién
xoay chiéu (AC) theo ca hai chiéu, cho phép
kiém soat cong suét hiéu qua. Mach tich hgp
(IC) gbm tap hop rat nhiéu, tham chi téi hang
nghin, hang triéu linh kién ban din trén mot
chip nho, gitip ting mat do linh kién, giam kich
thudc va tiéu thu nang lugng. Trong khuén kho
thoi gian va chuong trinh thyce hanh, ching t6i
chi tim hiéu nhiéu vé cac IC khuéch dai thuat
toan va cac IC cua mach ghép quang (Mecsu,
2025). Véi muc tiéu st dung céc linh kién ban
d&n phé bién, c6 chi phi th&p thi nhiing linh
kién nhém tac gid d& néu trén day phu hdp véi
muc dich nghién ctu.

2.3. Thiét k& bai thi nghiém

Khi bat dau thuc hién thiét ké cac ban
moédun thi nghiém, cac linh kién dudc két néi
trén cac bang mach don gian va kich thuéc nhé
(Hinh 2). Tuy nhién, phuong phap trién khai
nay boc 16 nhiing han ché& dang ké vé d6 bén co
hoc va thao tac. Kich thuéc nhd ctia linh kién

cing v6i su thi€u 6n dinh cta cac diém tiép xuc
da ting nguy co héng héc cdc phén td quan
trong (dién trd, tran-zi-to,...).

Dé khéc phuc han ché trén day, ban thiét
ké cit da dude thay thé thanh ban méi dé dap
ting dudc cac tiéu chi vé do bén co hoc, tinh t6i
uu, hiéu qua, dé st dung, mbi bai thuc hanh bao
gdbm nhiéu thi nghiém nhd, c6 thé tién hanh cac
thi nghiém d6 trén cing mdt moédun. Két qua
thu dugc nhu sau:

2.3.1. Ung dung ciia diét trong chinh Iuu
dong dién xoay chiéu

Trong bai thuc hanh nay, sinh vién c6 thé
tién hanh hai thi nghiém trén cung moédun:
Kiém tra hoat déng cua dist; Khao sat mach
chinh luu toan chu ky trén bang mach nhu hinh
3 (Phywe, 2025).

Céc cum chét cim riéng biét dude danh so
1,2, 3, 4.. Cac ch6t cAm trén ciing mot cum duge
ndi v6i nhau. Cac linh kién dung cho bai thuc
hanh nay la dist, bién trd, dién trd, dén LED,
ngudén mot chiéu, ngudén phat tin hidu xoay
chiéu déu dudc két néi trén cac cum dé.

Hinh 2. Médun thi nghiém c6 kich thuéc nhé

PHYWE 06033.00 |

Hinh 3. BAng mach khao sat chinh luu dong dién xoay chiéu
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Hinh 4. Mach thié&t k& bai thuc hanh khao sat cac cong logic co ban
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Hinh 5. Mach thiét k& bai thyc hanh Khao sat mach khuéch dai sit dung tran-zi-to

Dung cu thi nghiém:
- Cac didt thuong va dict cAu KBL410

- Bang cim PHYWE 0633.00. Nguén 1
chiéu ti 5 dén 12V

- Pién trd, bién trd, dén LED, tu dién.
- Nguén dién mot chiéu SF9584A (0-24V)
- May tinh va ScienceWorkshop 750 Interface
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- Dao dong ky (Oscilloscope 2035)

2.3.2. Khio sat cac cong logic co ban

V6i bai thuc hanh Khao sat cac cong logic co
ban, mach thiét k& duge thé hién & hinh 4. Véi
médun nay, sinh vién dugec khao sat ba céng
logic OR, NOR va AND.

Dung cu thi nghiém ctia bai nay bao gém:



- Cac disdt, cac dién trd

- 03 ngudén modt chiéu tu 5 dén 12V (Su
dung 03 ngudn 9V)

- Péng hé van nang; diy néi; cac dén LED

- M6dun bang mach dién.

2.3.3. Khao sat mach khuéch dai sit dung
tran-zi-to

Ba thi nghiém trong bai thuc hanh Khio
sat mach khuéch dai st dung tran-zi-to dudc
khéo sat trén cing mot moédun (Hinh 5).

Dung cu thi nghiém:

- Bang mach dién

- Bién trd, cac dién trd, day néi, hai déng ho
van ning

- Mot s6 loai tran-zi-to

- Nguédn phat tin hiéu xoay chiéu PI8587C

- Nguén dién mot chiéu SF9584A (0-24V).

2.34. Tim hiéu khuéch dai thuit toan
OpAmp LM741 va iing dung

Hinh 6 1 thiét k& caa bai thuc hanh: Tim
hiéu khuéch dai thuat toan OpAmp LM741 va
tng dung. Trong bai nay, sinh vién c6 thé tién
hanh bén thi nghiém trén cing moét modun. D6
14 nhiing thi nghiém: Khao sat mach khuéch dai
dao, mach khuéch dai khong ddo, mach khuéch
dai vi phan, mach tao xung vuéng.

Dung cu thi nghiém trong bai:

OpAmp

o [T
¢ R,
L ] [ ] L] e
* o
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- Médun bang mach dién

- Dao dong ky (Oscilloscope OS 5030)
- OpAmp UA741CP

- Cac dién tré

- Day néi

- Pong hé van nang

- Nguédn dién cap ngudén cho OpAmp

- May tinh va giao dién ScienceWorkshop
750 Interface.

2.3.5. Tim hiéu b6 ghép quang

Bai thuc hanh tim hiéu bd ghép quang, sinh
vién tién hanh ba thi nghiém trén médun dudgc
thiét k& theo hinh 7. Cac thi nghiém bao gom:
DPiéu khién mach tht cdp bing cam bién anh
sang (LDR); Piéu khién mach mach tha cép
bing dién 4p ctia mach so c&p; Piéu khién mach
thi cap bang IC PC817.

Dung cu thi nghiém bao gém:

- M6dun bang mach dién

- B6 ghép quang PC817 va LDR (Quang
dién tro)

- bén LED thu, phat héng ngoai va LED;
cac dién tré

- Nguén dién mot chiéu SF-9584A (0-24V)
va nguodn 9V

- Day néi; déng ho van ning; hop chin

anh sang.
Ry
*— - [-o—we o
o ® o s
] ® ® a
o [ o <
o e ® Q
@ [ | o »
e ® o ]
] [ o ]
e [ o ®
. . . . .

Hinh 6. Mach thiét ké& bai Tim hiéu khuéch dai thuit toan OpAmp LM741 va ng dung
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Hinh 7. Mach thiét ké& bai thuc hanh Tim hiéu b6 ghép quang

2.3.6. Giai phap thay thé may phat tin hiéu
xoay chiéu

M&i bai thuc hanh déu dugc thiét ké hai
médun giong hét nhau dé dap tng nhu ciu thuc
hanh cho sinh vién, dam bao s6 lugng sinh vién
thao tac trén mot bai toi da 1a 03 nguoi. Vi ly do
trén nén s6 lugng thiét bi cia mdi bai déu tang
gdp d6i. Déc biét phai cAn thém 04 may phat tin
hiéu xoay chiéu méi @i cho cac bai thuc hanh.
Viéc mua mot ngudn phat tin hidu xoay chiéu
nhu PI8587C 1a khé kha thi vi han ché vé tai
chinh. Vi vay, giai phap thay thé 1a két néi thi
nghiém v6i may tinh thong qua giao dién
ScienceWorkshop 750 Interface va phan mém
DataStudio (Nguyén Thi Phuong & cs., 2024).
Phan mém DataStudio do PASCO Scientific
phat trién 13 moét céng cu manh mé hd trg thu
thap, phén tich va hién thi di liéu trong céc thi
nghiém khoa hoc. DataStudio dugc thiét ké& dic
biét dé két ndi va lam viéc truc tiép véi cac cam
bién PASCO théng qua giao dién USB hoic cac
thiét bi thu thap di liéu, cho phép ngudi dung
ghi nhan tin hiéu do theo thdi gian thuc v6i do
chinh x4c cao. Nho kha ning truc quan héa dii
liéu linh hoat, DataStudio dudc st dung réng rai
trong giang day cac mén khoa hoc.
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V6i giai phap thay thé& mAy phat tin hiéu
xoay chiéu qua phan mém Data Studio, st dung
chuong trinh Signal Generator cia phin mém
dé chon dang s6ng hinh sine ho#c hinh tam giac,
diéu chinh dugc bién d6 va tan s6 séng. Tin hiéu
xoay chiéu sé& dudc néi tit ngd ra cua giao dién
ScienceWorkshop 750 Interface t6i mach dién ti
bén ngoai thong qua hai day din. Tt d6 c6 thé
cung cdp ngudn tin hiéu xoay chiéu cho cac thi
nghiém k§ thuat dién ti can thiét.

Giai phap thay thé& nay da gidi quyét dugc
khé khan vé ngudn tin hiéu xoay chiéu, tit d6 co
thé tién hanh thiét ké, 1&p dat va van hanh cac
thi nghiém dién ti. Pong thoi day ciing 1a mot
gidi phap tiét kiém chi phi vi nhém tac gid da s
dung linh hoat tit ngudn thiét bi sin c6 tai b6 mén
dang dugc dung cho thuc hanh vat 1y dai cuong.

3. KET QUA VA THAO LUAN

3.1. K&t qua thiét ké va thuc hién cac
modun thi nghiém ky thuat dién t&
3.1.1. Gia céng ché tao ciac médun thi
nghiém dién tir

Véi cac ban thiét k& médun thi nghiém da dé
xuét, dé dap tng cac yéu ciu vé do bén co hoc va
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tiét kiém chi phi thi cac linh kién c6 chan cim
nho, dé giy can dudc c6 dinh trén cac d€ mica va
han két néi cac chan ctaa linh kién véi cac chan
cdm khac c6 kich thudc 16n hon. Pong thoi, bang
mach dién ti dugc thiét ké lai trén cac tAm mica
16n, trong sudt. Sau khi hoan thién cac méi ndi,
bang mach dugc 1ip ghép thanh ciu tric hinh
héop (Hinh 8). Viéc gia cong ché tao nay dem lai
su cai thién dang ké vé do bén co hoc, tinh dé

thao tac va tinh thAm my ctia bd thi nghiém.

3.1.2. Lap dit va van hanh thir nghiém

+ Mbdun thi nghiém: Ung dung cia diot
trong chinh luu dong dién xoay chiéu

Tién hanh trién khai hai thi nghiém dugc
khéo sat trén cing mot mddun bang mach bao
gém: kiém tra hoat ddong ctiia di6t va khao sat

mach chinh luu toan chu ky.

A | B | LED RL A | B | LED
0o o | off p2 0| o[ oON
o| 1] oN [B— LE,{\’: 0| 1 | Off
1 0 ON 1 0 Off
1] 1] on L 1] 1] off

Cbéng OR

Cdéng NOR

LED
OFF
OFF
OFF
ON

slalelo|e

=|lo|=|c|lm

Cdéng AND

Hinh 10. Médun thi nghiém khao sat cac céng logic co ban
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22k I:
R
(0-50k)

AC input

1

C, —=a.uF

10k 100k

151

Oscilloscope

O

(H2 (Hlo-
Q

Hinh 11. Mach khuéch dai dung tran-zi-to

Uss

Bang 1. K&t qua thi nghiém khao sat mach khuéch dai dung ba loai tran-zi-to

2N5551 BC107 C1815
Ve 8V 8V 8V
lc= (15 - Ve)/Re 0,007 0,007 0,007
Va 5,3V 2,7V 2,9V
Ve 0,63V 0,65V 0,65V
ls= (Va— Va)/Ras 4,67.10°A 2,05.10°A 2,25.10°A
Bi=lc/lg 150 341 311
Uout 2,8V 5,6V 5,2V
Uin 2V 2V 2V
Bu 1,4 2,8 2,6
Bp=Bi x Bu 210 954,8 808,6

Hinh 12. Médun thi nghiém Khéo sat mach khuéch dai st dung tran-zi-to

Thi nghiém 1: Néu di6t dugc phan cuc
thuan thi dong dién chay qua diét va dén LED
phat sang. N&u déi chiéu dong dién ho#c ddi
chiéu cAdm diot trén bang mach thi LED khéng

356

dién chay qua.

sang vi diét bi phan cuc nguge, khong c6 dong

Thi nghiém 2: Tin hiéu xoay chiéu dudgc 14y

tu giao dién Science Workshop 750 thong qua
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hai day dan dé dua vao bang mach. Hinh 4nh
trén dao dong ky cho thay tin hiéu 161 ra sau khi
chinh luu bang di6t cau diot KBL410 tré thanh
tin hiéu mdt chiéu (Hinh 9).

+ Mbdun thi nghiém: Khdo sat cac cong
logic co ban

Modun thi nghiém nay dung dudc ca cho 3
cong logic OR, NOR va AND. Két qua khao sat
cho két qua pha hop véi bang chan 1y (bang
logic) tuong tng (Hinh 10).

+ Mbdun thi nghiém: Khdo sat mach
khuéch dai st dung tran-zi-to

Sau khi ding dong hé do dé xac dinh céc
cuc cua tran-zi-to BJT va xdc dinh duge loai
tran-zi-to NPN hay PNP, tién hanh do hé sé
khuéch dai cta 3 tran-zi-to 2N551, BC107 va
C1815. Mach khuéch dai nhu so @6 hinh 11. Két
qua thu dugc nhu bang 1.

T két qua trén cho thay, hé s6 khuéch dai
phu thudc dong cuc thu I, tic 1la phu thuoc dién
ap dau vao cung cap cho mach khuéch dai va phu
thudc dién ap tai diém C, dién trd qua cuc C. Tuy
nhién dong I, c6 gi6i han I,,. Véi tran-zi-to
BC107, I,,..= 0,1A. Hé s6 khuéch dai c6 gia tri tit
110 dén 450. T gia tri thuc nghiém nhu bang
trén cho thay két qua phu hgp véi cac thong so
tham chiéu ctia linh kién tif cAc nha san xuat.

Hinh 12 mo6 ta khao sat mach khuéch dai st

dung tran-zi-to khi van hanh médun thi nghiém.

+ Modun thi nghiém: Tim hiéu khuéch dai
thuat toan OpAmp 741 va dng dung

Két qua thuc nghiém thé hién bén thi
nghiém trong bai thyuc hanh nay dudc thuc hién
trén cing mét médun nhu hinh 13.

+ Mbdun thi nghiém: Tim hiéu b6 ghép quang

Thi nghiém dudc tién hanh trén cung mot
moédun trong bai thuc hanh nay da cho thay ro
vai tro, chiic nang ctia mot s thiét bi quang
dién ti nhu quang dién tré (LDR), photo-dist,
LED, LED héng ngoai va bd ghép quang PC817
trong mach dién ti (Datasheet PC817, 2025).
DPong thoi ndm rd nguyén ly hoat dong ctia cac
linh kién dé trong mach ghép quang, biét dudgc
sy phu thudc ctia cuong d6 dong dién 16i ra &
mach tht cdp vao dién 4p cua mach sd cip
(Hinh 14).

3.1.3. Chinh sia médun va viét tai liéu
huéng dan st dung

+ Trong qué trinh van hanh thi nghiém céc
médun thi nghiém, dé tranh viéc cAm nham vao
cac ché6t trén bang mach thi nhém tac gid da
chinh stia bang cach dua cdc mau chét khac
nhau (d6, vang, den) va ghi chu cu thé trén bang
mach cling nhu trén cac linh kién, ghi r6 cac
thong s6 trén cac linh kién nhu dién trd, tu dién,
cuc Am dudng trén cac LED (Hinh 15).

Khuéch dai dao Khuéch dai khong dao

Khuéch dai vi phan Tao xung vuéng

Hinh 13. Khuéch dai thuat toan OpAmp 741 va @tng dung

Hinh 14. Mach ghép quang
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Hinh 16. Hinh anh sinh vién 16p K69 PKTDPHA, Khoa Co - Pién trong phong thi nghiém

+ Cac linh kién, thiét bi da dugc gia cong
v6i s6 lugng nhiéu hon dé c¢6 thé thay thé mot
cach kip thdi va linh hoat.

+ Tai liéu huéng din trong mébi bai dugc
trinh bay dua 5 phan: Muc dich thi nghiém; Co s&
1y thuyét; Dung cu thi nghiém; Huéng dan céac
budc tién hanh thi nghiém; Xu ly s6 lidu va tra
161 cau hdi. Cac tai lidu nay dudc cung cip cho
sinh vién trong tiung dgt thuc hanh theo thoi
khéa biéu.

3.2. Pua thi nghiém vao giang day va khao
sat danh gia ctia sinh vién

Sau khi van hanh va chinh sta, cac thi
nghiém da dugc dua vao giang day, phiéu khao
sat da dugc gui dén hon 106 sinh vién K69
DKTDHA, Khoa Cg - Dién hién dang thuc hanh
trong hoc ky 1 cia nam hoc 2025-2026. Ldp
dugc chia lam 4 nhém, trong hinh 16 la mét
nhém sinh vién tién hanh thuc nghiém.
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Két thic méi dot thuc hanh, ting nhém
sinh vién tién hanh khio sat danh gia vé cac
médun thi nghiém vao budi cudi cung qua link
dinh kém. K&t qua khao sat danh gia cta sinh
vién nhu sau (Hinh 17).

V6i tdng s6 20 cau héi khao sat gii dén 106
sinh vién, nhém téc gia téom tét cac két qua theo
cac tiéu chi thé hién trong bang 2.

Dii liéu khao sat chi ra ring cac modun thi
nghiém dugec danh giad cao vé nhiéu mit, dic
biét 14 tinh chit co 1y va kha ning ting dung
thuc tién. Tht nh4t, diém manh ndi bat 1a do
bén co hoc (97,1%) va tinh truc quan (100%),
dam bao thdi gian st dung lau dai, dé dang véi
cong tac van hanh va bao tri. Thi hai, dap tng
dugdc yéu cau vé hiéu qua trong dao tao. Médun
thuc nghiém dugc thiét k& phu hop véi noi dung
chuong trinh dao tao (99%) va cai thién k§ ning
st dung (90,5%) cho thay vai tro tich cuc cua cac
modun nay trong viéc nang cao chit lugng gidng
day va hoc t4p cta sinh vién.
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Cau 1: Anh chi da dwoc tiép can véi cac linh kién ban dan cta

céac bai thi nghiém nay trwéc d6 chua?

105 cau tra loi

Cau 2: Cac mach dién t& dwoc thiét ké cé trwc quan khong?

105 cau traloi

m Chua duoc tiép can  mP3 dwoc tiép can

mC6 mKhong

Cau 3: Anh chi c6 nhan xét gi vé do bé&n co hoc ctia cac linh
kién str dung trong céac bai thi nghiém

105 cau tra loi

Cau 4: Anh chj c6 nhan xét gi vé cac chét dung dé két néi linh
kién trén mach dién tlr dworc thiét ké trong céc thi nghiém

105 cau tra loi

2,900%

= R4t bén vi linh kién
da dwoc han gan
trén cac gia bao vé

mKhong bén vi gitr
nguyén ban linh
kién co kich thuwéc
A 2
rat nho

= R4t dé quan sat, chét két nbi
kha chac chan va chu thich
rd rang trén bang mach

® Twong dbi dé quan sat

= Kho quan sat cac chét két
noi va khéng co cha thich

= Chét két nbi khong chéc
chan

Cau 5: Anh chi cho biét danh gia téng thé vé thiét ké cla céc
bang mach dién t& trong céc thi nghiém?

105 cau tra loi

Cau 6: Tai liéu hwéng dan thuc hanh cé day da cac néi dung
(tom tat Iy thuyét, dung cu thi nghiém, cac buroc tién hanh, xy ly
két qua do) va dé& hiéu khong?

105 cau tra loi

2,800%

mC6 doé ~bén co hoc
cao, dé slr dung, co
tinh rng dung cao

B C6 dd bén co hoc va
tinh (rng & murc do
kho

= C6 dd bén co hoc va
tinh &ng & mdrc 3o
trung binh

B C6 dd bén co hoc va
tinh 'ng & mdrc Ao
thap

=Py da, dé hidu
m Kha day da, dé& hidu
= Gan day da

® Khong day dd, kho
hiéu

359



Thiét ké mot s médun thi nghiém ky thuat dién t&r phuc vu giang day tai Hoc vién Néng nghiép Viét Nam

Cau 7: Giang vién c6 s&n sang ho tre va giai dap thac méac cta
anh chj trong qué trinh trién khai thi nghiém trén thiét bi khéng?

105 cau tra loi

Cau 8: Thiét ké thi nghiém cé da dang va da dy phong dé thay

thé khong?

105 cau tra l&i

m R4t t6t va kip thoi
m Twong déi tot

W Hb tror & mirc dO vira
phai

® Hau nhw khéng nhan
dwoc hd tro

uCo

= Khong

Cau 9: Céch két hop céac thiét bj thi nghiém c6 linh hoat khong?

105 cau tra loi

Cau 10: Anh chj c6 droc hwéng din dé tuan thi cac nguyén
tac an toan dién khi thao tac thi nghiém khéng?

105 cau tra loi

5,700%

mCo

mKhdng

®C6 duwoc hwéng dan va
tuan tha day da va nghiém
ngat yéu cau

® C6 duwoc hwéng dan va
tuan tha day da hdu hét
céac bién phap an toan

= C6 dwoc hwéng dan ‘
nhwng thwc hién khong day
da

= Khong dwoc hudng dan va
khdéng chd y dén an toan
dién

Cau 11: Céc bai thwe hanh cé gitp anh chi hidu ré hon vé
nguyén ly hoat déng va &ng dung cta ac linh kién dién ti trong
thue té khong?

105 cau tra loi

Cau 12: Anh chj danh gia thé nao vé mirc d phi hop gitra ndi
dung ly thuyét va phan thyc hanh ctia mén hoc

105 cau tra loi

5,700%

= Hidu rd
= Tam hiéu
" Hiéu it

mKhong hiéu

1,00%

m R4t phu hop

= Phi hop

= it phu hop

® Khéng phu hop
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Cau 13: Anh chic 6 gap khé khan gi khi st dung céc linh kién
dién tt trong bai thi nghiém khéng?

105 cau tra loi

Cau 14: Anh chi c6 thé do dac, ghi lai s6 liéu, sau d6 c6 phan
tich va danh gia két qua thwc hanh khong?

105 cau tra l&i

1,0%

mKhoéng gap kho
khan, st dung
thanh thao

® Gap kho khan nhé
nhwng van hoan
thanh

= Gap kho khan Ion,
can ho tro thwdng
Xuyén

= Khong biét cach st
dung

= Po dac, ghi lai s6 tiéu
va phan tich chinh xac
day du

® Do dac va phan tich
twong dbi day du,
chinh xac

Do dac va phan tich
co ban nhwng con sai
sot

m Khéng do dac duoc
va khong phan tich
dwoc két qua

Cau 15: Anh chi c6 du thdi gian dé hoan thanh thi nghiém
khéng?

105 cau tra loi

Cau 16: Anh chj danh gia thé nao vé ki ning ctia ban than sau
khi dwoc st dung céc linh kién ban dan vao cac mach dién to
clia cac thi nghiém

105 cau tra loi

B Thwa thoi gian
= Twong déi du

= Khéng dd nhuwng van
hoan thanh duwoc

mKhoéng da va khéng
hoan thanh duwoc

0,9%

H Caj thién dworc rat
nhiéu

m Cai thién & mlrc do
khé

= Cai thién dwoc mot
phan

= Chuwa cai thién
dwoc

Cau 17: Céc kién thic dwoc cung cap c6 ap dung dwoc vao
chuyén nganh cuta anh chj dang theo hoc khéng?

105 cau tra loi

Cau 18: Sau khi hoan thanh t)éi thwe hanh, anh’chi dénh gia
murc d6 san sang ap dung kién thirc vao thye té nhw thé nao?

105 cau tra loi

® Hoan toan ap dung
dwoc

® Ap dung dugc mot
phan

= Ap dung dugc phan
nho

mKhéng ap dung duoc

= Hoan toan sén sang
® Twong d6i sin sang
= jt s&n sang

= Khéng dbi sén sang
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Cau 19: Anh chj danh gia nhw thé nao vé téng thé chat lwong
cua céc thi nghiém nay?

105 cau tra loi

Cau 20: Mtrc d6 hai long ctia ban vei cac thi nghiém nay?

105 cau traloi

m R4t tot

mT6t

® Trung binh

mKém

= R4t hai long
m Hai long
# Tam hai long

m Khong hai long

Hinh 17. Két qua khao sat danh gia thi nghiém ctua 16p K69 DPKTDHA- Khoa Cd dién

Bang 2. K&t qua tom tit khao sat danh gia vé cac médun thi nghiém k§ thuat dién ti

e Sé phiéu va
Tiéu chi danh gia

Sé phiéu va
ty 18% danh gia

S6 phiéu va

F U SRR
ty 16% danh gi So6 phiéu va ty 16%

ty 18% danh gia tot mirc d6 kha trung binh danh gia kem
Do bén co hoc 103 (97,2%) 3 (2,8%)
Tinh trwc quan 106 (100%)
Phu hgp ndi dung chwong trinh 53 (50%) 52 (49,1%) 1 (0,9%)
dao tao
Cai thién k¥ naéng thi nghiém 54 (50,9%) 42 (39,6%) 9 (8,5%) 1 (0,9%)
Mtrc d6 s&n sang ap dung vao 56 (52,8%) 48 (45,3%) 2 (1,9%)
thue té
Kha nang ap dung vao kién 71 (67%) 32 (30,2%) 3 (2,8%)
thirc chuyén nganh
Danh gia tdng quan vé mac do 49 (46,2%) 48 (45,3%) 9 (8,5%)

hai long

Cudi cung, mic do van dung va chuyén giao
kién thiic thu dugc trong qua trinh thuc nghiém
vao chuyén nganh dugc danh gia rat tich cuec.
Miic d6 san sang ap dung vao thuc té& (98,1%) va
kha niang ap dung vao chuyén nganh (97,2%) 1a
minh chiing rd rang cho diéu do.

T két qud khdo sat trén, nhém tac gia
nhan thay cac moédun thiét ké& ctia cac bai thi
nghiém k§ thuat dién ti da dam bao dugec muc
tiéu dat ra ban dau: st dung cac linh kién ban
dan phd bién, c¢6 chi phi thap, do bén co hoc cao,
nang cao hiéu qua hoc tap, khoi goi tinh sang
tao va phu hgp véi chuong trinh dao tao.

362

4. KET LUAN

Viéc thiét k& va tng dung cac mddun thi
nghiém ky thuat dién ti tai bd moén Vat 1y,
Khoa Cong nghé thong tin ctia Hoc vién Néng
nghiép Viét Nam di mang lai hiéu qua ro rét.
C6 96,2% sinh vién danh gia to6t vé chat lugng
va 91,4% hai long v6i cac bai thi nghiém nay.
Nhém tac gia da thu duge nhiing thanh coéng
budc dau trong nghién c@iu: cic moédun duge
thiét k& ché tao nay khong nhiing dap tng dudc
nhu cau thuc hanh cta sinh vién, dam bao noi
dung trong gidng day thuc hanh, gitip sinh vién
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¢6 thém su hing thd, phat trién tu duy sang tao
trong tim hiéu céc tng dung cua cac linh kién
dién ti ma con mang lai hiéu qua kinh té& cao
nhd chi phi ché tao thap. Pong thdi dam bao
duge d6 bén co hoc cao va kha ning thao tac dé
dang. Bén canh d6, trong qué trinh trién khai
va thuc hién nghién ciiu, cic gidng vién cling
tich lity thém nhiéu vé kién thic chuyén moén
cling nhu kha ning tu duy, tim toi sang tao. Mo
hinh nghién ctiu nay nén dugc khuyén khich
trong phong thi nghiém khéc ciia Hoc vién dé
tan dung ngudn luc dang c6 va giam chi phi dau
tu ctia Hoc vién.

Trong thdi gian t6i, nhém nghién ctu sé tiép
tuc md rong thém nhiéu thi nghiém va tich hgp
thém vao cac moédun nay nhiéu linh kién khac dé
¢6 thé khao sat cac tng dung khac va tap trung
vao tich hop cam bién, giao tiép may tinh.

LOI CAM ON

Nhém tac gia xin tran trong cadm on su hgp
tac cia B6 mon Co sé ky thuat dién, Khoa Co -
Dién, Hoc vién Nong nghiép Viét Nam da phéi
hdp, hé trg nhém trong sudt qua trinh thuc hién
nghién ctu.
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