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NGHIEN CU'U CHE TAO THIET BI CHAN DOAN HONG HOC
CUA TO HGP TU DONG KIEM TRA THIET BI OKA

RESEARCH AND MANUFACTURE OF DEVICES FOR FAILURE DIAGNOSTIC OF AUTOMATIC TESTING SYSTEM OKA
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TOMTAT

Bai bao trinh bay nghién ciu thiét ké ché tao thiét bi kiém tra, chdn doan
héng héc va thdng ké tinh trang ky thuat cta t6 hop tu ddng kiém tra thiét bi
OKA, dua trén phuong phap Automated Functional Testing (AFT), gitip nang
cao hiéu qua cdng tac bdo dam ky thudt. Thiét bi ché tao KT-OKA qua thuc
nghiém da tu dong kiém tra dugc tinh trang ciia mot s6 khdi; phan doan dugc
héng héc d€ dé xudt phuong an stra chiia; thng ké nhat ky tinh trang clia cac
khdi trong t6 hop OKA, ddm bao do chinh xac cao.

Tirkhéa: Tu déng, CY30, kiém tra chiic ndng.

ABSTRACT

The article presents the research on the design and manufacture of
testing equipment; fault diagnosis and statistics of the technical condition of
the automatic testing system OKA, based on the Automated Functional
Testing (AFT) method, helping to improve the efficiency of technical assurance
work. The KT-OKA manufactured equipment, through experiments, has
automatically checked the condition of some blocks; judged the fault to
propose repair plans; recorded the status log of blocks in the OKA complex,
ensuring high accuracy.
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1.DAT VAN BE

Tai cac don vi trong va ngoai quan doi c6 may bay,
trang bi ky thuat, trong san xuat va huan luyén sirdung la
mét khau cuc ky quan trong. D€ lam t6t cong tac nay cac
don vi trong va ngoai quan doi, cac nha mdy san xuat da
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Pham Van Phu', Ngé Viét Cuéng®”, Nguyén Duy Long?,

Nguyén Duy Son’, Nguyén Van Duy’, Tran Diic Céng’

dugc trang bi té hgp tu dong kiém tra OKA. Hién nay, sau
thai gian dai st dung cong tac bao dam ky thuat (BDKT)
cho trang bi nay ngay cang gap nhiéu kho khan. Do d6
viéc nghién ctu va ché tao ra mot thiét bi kiém tra dé
phan doén tinh trang clia cac module trong t6 hgp kiém
tra OKA mang mét y nghia quan trong va cap thiét.

Théng thudng déi v6i cac module khi bi 16i sé dén tur
cac IC héng, dodn mach, hé mach hoac don gidn chi la
cadm sai gidc. Vi vay dé stra chita can phai tién hanh kiém
tra thi nghiém. Thi nghiém dugc st dung nhiéu nhat la
st dung dau do do dién ap, dong dién trén PCB, cac gia
tri nay sé dugc so sanh véi PCB dang hoat déng tét dé
dam bao tat ca cac linh kién déu dung. Ky thuat thi
nghiém ciing c6 thé tim ra cdc mach tich hop bi 16i [1, 2].
Phuang phép nay chi hiéu qua déi véi cac module khéng
qua phuc tap hodc c6 s6 lugng IC it, nhung khi s6 lugng
IC tdng I&n phuang phéap chan doan tha cdng nay tré nén
kém hiéu qud, chinh vi thé can mot thiét bi kiém tra tu
dong [31.

Trén cd s& d6, nhom tac gid da ché tao thiét bi kiém
tra hdng héc tu dong va phan mém sé tay dién ti dé theo
déi tinh trang thiét bi, gitip dé dang phan doan kha nang
hong hoc ma khéng can cé kién thic qua sau vé chic
nang khéi. Ngoai ra thiét bi nay con c6 kha nang thong ké
dugc nhitng hong héc thudng xuyén xay ra giup du tru
vat tu thay thé thuan lgi hon, tur dé tang hiéu qua BDKT
cho trang bi.
2.NGHIEN CUU, THIET KE, CHE TAO THIET BI KIEM TRA
HONG HOC
2.1. Thao luan vé phuong phap AFT trong viéc kiém
tra phan doan héng héc ciia ban mach dién tu

Phuong phap AFT la mét trong nhitng phuong phap
hiéu qué dé phat hién 16i hdng héc trén PCB vi nhiing ly
do cu thé sau day:
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- Phat hién 16i toan dién va chinh xac:

AFT khéng chi kiém tra két n6i vat ly ma con danh gia
chutic nang thuc té ctia PCB trong méi trudng hoat dong
gidng nhu khi dugc st dung trong thuc té. Diéu nay giup
phat hién dugc cac 16i ma phuong phép kiém tra quang
hoc tu dong (AOI) hoac kiém tra mach h&/ngén (ICT) c6
thé bd sét, chdng han nhu:

+ L6i linh kién hoat déng sai théng sé;

+ L6i phan mém nhung trong vi diéu khién;

+ Léi tin hiéu khéng 8n dinh dudi tai thuc.

- Tu ddéng hoda gilp tang téc d6 va gidm chi phi kiém
tra:

Hé théng kiém tra chiic nang tu dong cé thé thuc hién
nhiéu bai kiém tra phuc tap ma khéng can su can thiép
clia con ngudi, giup:

+ Giam thai gian kiém tra trén tiing san pham;

+ Giam chi phi nhan céng va 16i do thao tac thu céng;

+ Cai thién tinh nhat quéan va do tin cay cua két qua
kiém tra.

- Khd nang phat hién 16i sém, giam ty |& san pham 16i
ra thi truong:

AFT c6 thé dugc trién khai ngay trong giai doan cudi
cUa quy trinh san xuat, giup phat hién va loai bd cac PCB
6 16i trudce khi chung dugc 13p rap vao san pham cudi
cung. biéu nay giup:

+ Giam ty lé san pham 16i xuat xuéng;

+ Tranh cac chi phi phat sinh do bdo hanh va thu hoi
san pham 16i;

+ Cai thién uy tin thuong hiéu va su hai long clia khach
hang.

- Dé dang tich hgp véi cac hé théng kiém tra khac:

AFT c6 thé dugc tich hgp véi cac hé théng kiém tra
nhu AOI (Automated Optical Inspection) va ICT (In-Circuit
Testing) dé tao ra quy trinh kiém tra toan dién, giup phat
hién 16i & nhiéu cap do khac nhau.

- Khd nang ma rong va linh hoat:

Cac hé théng AFT c6 thé dugc lap trinh lai d€ phu hop
vGi nhiéu loai PCB khac nhau, giup linh hoat trong san
xudt cac dong san pham khac nhau ma khéng phai dau
tu nhiéu vao thiét bi kiém tra mdi.

Viéc ap dung AFT trong kiém tra PCB mang lai nhiéu
lgi ich quan trong, tur tdng d6 chinh xac, gidam chi phi, rat
ngdn thai gian kiém tra dén cai thién chat lugng san
pham. Trong bdi canh san xuat dién ti ngay cang yéu cau
tiéu chudn cao va nang suat |dn, AFT 1a mét phuong phap
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kiém tra hién dai va can thiét dé dam bao san pham PCB
hoat dong chinh xéac va bén bi.
2.2. Cau tric, chiic ning phan ciing ctia KT-OKA

Cau truc cta phan ciing KT-OKA dugc trinh bay nhu
hinh 1.

— +5voC
— -svoc

B6 bién déi
AC-DC

B6 bién déi
DC-DC

[
: +

Module vi diéu khién
(Chtra cac bai kiém tra
dwa vao viéc nghién cru
chirc nang cta tirng khéi)

f ! l

| Adaptor ‘

+ +

| Jack két néi v&i khéi 45x3 chan ]

— -15vDC
+27vDC
——  GND

220V-50Hz

Ma tran Ro’ le

Phén cirng clia KT-OKA (HW-KT)

Hinh 1. Cau triic phdn cling clia KT-OKA

Trong d6, bé bién d6i AC-DC c6 chiic nang chuyén ddi
dong dién xoay chiéu AC thanh dong dién mét chiéu DC.
Cu thé & day la chuyén déi dong dién AC 220V-50Hz
thanh dién 4p 5 VDC. B6 bién déi dién ap DC-DC (hinh 2)
gbém cac bé tang ap (Boost Converter) c6 chiic nang bién
déi dién ap 1 chiéu +5VDC thanh cach nguén cung cap
+5VDC; £15VDC; +27VDC (day la cac nguon ddc trung clia
cac mach trong t6 hgp OKA).

= 5
® 6 4
.A c“us‘ WY
10K 250VAC 10 125VAC 10N Z5VAC A 125VAC
10A 3VDC 10A 28VDC 10A 250VAC
st aee | S ot mes . Bonen e

Hinh 2. Bd bién d6i DC- DC

Module vi diéu khién c6 chic nang (hinh 3): Giao tiép
vGi phan mém may tinh cta gia th{; tao tin hiéu kich
thich dua trén viéc tim hiéu ky chiic nang cla cac khoi
trong t6 hgp OKA; do tin hiéu phan hoi vé. Dai véi mbi
loai khoi thir sé c6 moét chuang trinh nap vao vi diéu
khién khac nhau.

Ma tran role dung dé khac phuc han ché cla vi diéu
khién 1a cap tin hiéu diéu khién véi dong thap; role lay
lénh diéu khién tir vi diéu khién dé cip cho nhiing chan
cta khoi thir can dong dién cao (nhu nguédn cung cap).
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Hinh 3. Module vi diéu khién

Adaptor (hinh 4): d6i v6i mbi mét loai khéi thirsé c6 1
adaptor riéng biét, d€ phu hgp véi nguyén ly; chic nang
cla tung khai. C6 chiic nang két néi tin hiéu kich thich
cho khai thir va tin hiéu phan héi vé cho vi diéu khién.

Hinh 4. Adaptor Module 6P223
Jack két n6i véi khoi 45x3 chan: Bay la loai dau két néi
phd bién trong t6 hap c6 chic nang két ndéi phan cuing
gia thi véi lai khéi th.
2.3. Phuong phap kiém tra phan doan héng héc cia
KT-OKA trén co s& AFT

KT-OKA hoat déng nhu sau:

- Toan bo thiét bi dugc dat dudi su diéu khién chung
clia mot may tinh véi phan mém kiém tra chuyén dung
(dang s6 tay dién t&) nhu thé hién trén hinh 5.

[2 sstoyatnts ' o EER

Xin chao Pham Vin Phi Crosng st

O xémtra B b3t ky trang by @ Théng tin Phét trién

HE THONG KIEM TRA CAC KHOI TRONG TO HOP OKA

Két qua

Mach kiém tra 67223

Giao tiép voi gia thir
ChonCOM  coms

Téc 60 truyén  se00 - bps Baikiémtra A
Két nbi 5
Tinh trang mach Mach tét MachBT  © Machi&i
Thong béo I8i chi tiét
Lénh kiém tra By ot

- L3 6P223.Tr10
Mach kiém tra  gp223

S6 seri GT223-01
Nhap bai KT 3
Kiém tra

© Ghi nhat ky

Hinh 5. Phan mém s6 tay dién td
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- Phan mém kiém tra (SW-KT) sé tu déng truyén lénh
diéu khién dé cho phan ciing (HW-KT) tao ra tin hiéu kich
thich tuong ung dé truyén dén module chuyén ddi
(adaptor) dé dén vai khéi can kiém tra.

- Sau khi tin hiéu kich thich dugc truyén dén khaéi kiém
tra; HW-KT sé tu dong do tin hiéu dau ra cta khéi va
truyén vé SW-KT. SW-KT sé c6 nhiém vu so sanh duy liéu
cda tin hiéu phan hoi vé vai lai cac tham s6 bang cach
st dung sai s6 phan tram tuyét déi trung binh, chi tiéu
ky thuat dé co thé dua ra két luan vé tinh trang ky thuat
cta khéi:

out C

mape = .100%

Trong d6: fou la tin hiéu phan hoi, . la tin hiéu tham s6
chuan.

Phuong phap kiém tra nhu sau:

Budc 1: Goi n la s6 trudng hgp kiém tra (ban dau
n = 0); tién hanh kiém tra trudng hop n.

Budc 2: Néu mape < 10% chuyén sang budc 3.

Né&u mape=10% chuyén sang budc 4.

Budc 3: Thong qua truong hop thun,

Néu n > r (s6 trudng hop kiém tra c6 dinh),
chuyén budc 5.
Néu n < rthi datn=n + 1, chuyén budc 1.

Budc 4: Hién thi mach kiém tra khéng théng qua.

Budc 5: Hién thi mach kiém tra thong qua.

- SW-KT sé di do tim va tim ra |6i ctia khoi bang viéc so
sanh tham s tin hiéu phan hoi tir khéi can kiém tra véi dit
lieu chudn dugc xay dung nha viéc khao sat khéi trong hé
théng khong 16i va tu viéc hiéu ré vé nguyén ly, chiic
nang hoat dong ctia khéi; tir d6 sé phan vung cé kha nang
hong hdc, chi dinh do dac... gitp cho ngudi dung c6 thé
phan dodan va cé phuong an stia chira.

Phan mém
(SW-KT)
Piéu khién va hién thi két qua kiém tra

1L i

Lénh diéu khién D liéu tin hiéu

tao tin hiéu kich phan héi
Phan cirng
(HW—KT)

Tao tin hiéu kich thich; kiém tra tin
hiéu phan hdi

iy 1t
Tin hiéu Tin hiéu
kich thich phan hbi

T 1t

| Khéi trong OKA |

Hinh 6. So d6 t6ng quat ctia KT-OKAE
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3. THUC NGHIEM
3.1. Khéi 6223 trong t6 hop OKA

DPé kiém tra hiéu sudt cing nhu dé chinh xac cla KT-
OKA, trong pham vi bai bdo nay nhém tac gia da lua chon
kh&i 6P223 trong t6 hop OKA lam déi tugng kiém tra. So
dé chiic nang clia 6P223 dugc thé hién trong hinh 7.

Trong do, bo bién di 6P223 dung dé thuc hién cac
chiic nang sau:

- Bién déi dién ap dong mét chiéu da biét cuc +(0,01 -
100)V thanh tan sé trén bén dai: 0,1V, 1V, 10V, 100V;

- Bién déi dién ap dong mét chiéu chua biét cuc thanh
tan sé trong gidi han + 0,1Uk, & day UK - tri s6 gia tri gidi
han ctia dai bién déi dién ap, V;

- Bién ddi tré khang thuan dong mét chiéu thanh tan

~

SO.
L Sordé diéu khié
‘ S0 dd phéi hop MMI §p.. 1 0 do difu khien
Diu vao (}:: v6i MMIL
chuén MMI

Ghi va doc thanh ghi T |
| Fout

Ngudn dién ép
chuan

Bo giai m dia chi B¢ bién doi dién

4p — tin s0

| l l

B6 chia déu vio

Un

Bo chuyén mach B0 khuéch dai

e

Hinh 7. So d6 chic nang clia 6P223
3.2. Ché tao gia thir véi khéi 6P223

TU chiic nang cling nhu khao sat tin hiéu vao, ra trén
kh&i 6P223 con hoat dong binh thudng, dat r = 28; tinh
toan ra dugc tin hiéu kich thich dua vao khéi 6P223 nhu
bang 1.

Bang 1. Tin hiéu kich thich va tham s6 dau ra cta khdi 6P223

Tin hiéu kich thich Tin hiéu chuan
n - Ngudn DC: +5V; £15V; +27V Dugc 1dy tirmach dang
- Ma nhi phan dua vao dau vao nhu sau: hoat dng t6t
1 010-0100011 Fout= 120,7kHz

010-0110011
010-0110110
010-0101100
111-0000000
111-0100011

Four=212,4kHz
Four=23,87kHz
Four=212,56kHz
Four=17,76kHz
Four=19,46kHz

N B W N
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7 111-0100110 Four=13,56kHz
8 n1-01M1M Four=13,73kHz
9 111-1011110 Fout=27,94kHz
10 111-0010010 Four=212,64kHz
n 101-0111100 Four=14,58kHz
12 101-0111011 Four=117,43kHz
13 10T-11111MNM Four=18,67kHz
14 101-0101101 Four=122,94kHz
15 101-1101110 Four=13,65kHz
16 011-0011101 Four= 24,09kHz
17 011-0110101 Four=212kHz
18 011-1100000 Four=212kHz
19 011-0010111 Four= 44,4kHz
20 011-1100000 Four=211kHz

21 011-0011000 Four=108,09kHz
22 110-1011010 Four=212kHz
23 110- 1101101 Four=22,59kHz
24 110-0101100 Four=211kHz
25 110-0110011 Four=82,12kHz
26 110- 1101000 Fout=212kHz
27 110- 0000100 Four=20kHz

28 110- 1100110 Four=212kHz

TU bang 1, tién hanh Iap trinh cho vi diéu khién theo
cac bai kiém tra tir 1 dén 28 bang cach tao céc tin hiéu
kich thich muic 0 - 0,8V (Ung v&i muic logic 0) tin hiéu kich
thich tr 2,2 - 5V (Uing véi muc logic 1); tin hiéu phan héi
vé 50 sanh vdi lai tin hiéu & cot tin hiéu chudn (cho phép
sai s6 10% - dua vao tai liéu va khao sat thuc té tai t6 hop
OKA) tur day dua ra két luan vé kha nang hoat dong clia
mach theo ting bai kiém tra. Khi tat ca bai kiém tra déu
dat dugc tham s6 nhuyéu cau mach sé dugc két luan hoat
dong tot.

3.3. Két qua tai phong thi nghiém

Sau khi thiét ké, ché tao thiét bi kiém tra phan doén
hong héc KT-OKA, nhom nghién ctu da tién hanh tha
nghiém tai phong thi nghiém dé hiéu chinh tin hiéu kich
thich va phép do tham sé phan hoi. Néi dung thi nghiém
dai vai tin hiéu kich thich va do tham sé phan hoi cho khéi
6P223 nhu trong bang 2.

Sau khi dat cac yéu cau trén nhém nghién ctiu da tién
hanh thir nghiém trén khéi 6P223 va sau day la mot so6 két
qua da dat dugc nhu bang 3.
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Bang 2. Noi dung thir nghiém ddi vdi tin hiéu kich thich va do tham s6

phén héi cho khdi 6P223

Néi dung Tham s¢ Phuong tién | Két qua
thir nghiém va sai s6 thir nghiém
Mife dién aB nguon 1 e 0,25VDC | Dong ho danang Pat
cungcap 1
Mijcdien aE nguon 1 415+ 0,75VDC | Donghodanang | Dat
cung cap 2
Mijcdien aB nouen 474 0,84VDC | Donghodanang | Dat
cung cap 3
Mdc dién dp tin hiéu ) e
logic chusn TTL mic0 0+0,8VDC Ddng ho danang Dat
Muic dién &p tin hiéu s s
T i 2,2+5VDC Dong ho d Dat
logic chuan TTL miic 1 ong o danang g
Do tan sd xung TTL 10 kHz (1%) May phat tan Pat
Bang 3. Két qua thir nghiém trén khoi 6P223
| 50 g | PRat ) Phan o i | Kt
Ténkhéi | lugng luon hién | doan thay the u3
Kngi | 019 héng | hdng héc y 1
623 | 10 | 2] 0 | 10 o | 10khoi
hong tot

Hinh 8,9, 10, 11 la mét s6 hinh anh khi thir nghiém tai

phong thi nghiém.
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Hinh 8. Kiém tra kh6i 6P223 tai phong thi nghiém béng hé théng kiém tra

KT-OKA

W Nhstiytrangbi @ Thongtin  Phat tridn

HE THONG KIEM TRA CAC KHOI TRONG TO HOP OKA

—Kétqusa ——————
Mach kiém tra  6P223.No:Hv.001

Giao tiép voi gid ther— H £
aaiid

T6c 60 truyén 9600

v bps

Bai kiém tra &

Tinh trang mach O Machtdt O Mach BT

Thonq bdo I6i chi tiét
131 6p223.Tr01: T3n 6 dBu ra X1 - A42 yéu Bu dot chi tiéu Fout= 120.7

© Mach i5i

L&i 6p223.Tr01: Tian s6 diu ra X1 - A42 yéu cau dat chi tiéu F_ = 120.7 kHz sai s6 10%.
Du doan 15i: Relay K2,K4,K5,K8; IC D34,D35.

Phuong phap kiém tra: Sir dung

& day la tir 12-17VDC. Hoat dong cua cac tiép diém cua relay.

Vol. 61 -No. 5A (May 2025)

1énh kiém tra relay: ©

‘relay” sau d6 do 6 2 dau cudn hat relay K2, K4, K5, K8 c6 chénh léch dién

Hinh 10. Hinh anh phén dodn I6i cdia khéi 6M1223E da dugc xay dung san
gilip nguoi dung dé dang kiém tra, stia chiia
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Oval - 59:5 [
phu20 ptions

- Relay POC55A - 15VDC. c6 6 chan, -
i | Do chénh léch dién ap 2 chan A-B c6
thay déi tir OVDC nhdy Ién 10VDC -
15VDC va nguoc lai.
- Do tiép diém 1-3; 2-3 c6 thay dbi
| théng mach va khéng théng mach va
| nguoc lai khéng.
N

$

Hinh 11. Hudng dan kiém tra timg linh kién nghi ng hdng duoc xdy dung
san
3.4. Két qua thuc té tai t6 hgp OKA

Sau khi kiém tra, phét hién hdng hoc va stia chira, cac
kh&i da dugc kiém tra lai bang cach thay thé tiing khdi
trong vao t6 hgp. K&t qua déu dat yéu cau, khong gay anh
hudng gi xau dén hé théng; t6 hop thuc hién dugc da
chuc nang.

4, KET LUAN

Trong boi cadnh phat trién nhanh chéng clda céng
nghé, cac gidi phap ky thuat ngay cang déng vai tro quan
trong trong viéc cai thién hiéu suat, dé tin cdy va tinh bén
viing cla cac hé théng hién dai. Nghién ctu nay da chira
nhimng Igi ich thiét thuc cda thiét bi kiém tra phan doan
hong hoc KT-OKA trong viéc nang cao chat lugng BDKT
cho trang bi OKA.

Két qua thuc nghiém va phan tich cho thay rang thiét
bi kiém tra phan doan hong hoc KT-OKA da danh gia dugc
tinh trang ky thuat, bdo hong va dé xuét phuong an stra
cha, thay thé déi véi mot s6 khéi trong t6 hap OKA, déng
thai khdng dinh tiém nang thiét bi nay c6 thé ap dung véi
nhiéu khéi khac trong t6 hgp OKA. Tuy nhién, van con
nhing thach thic nhu han ché vé tailiéu; nhiéu khéi phic
tap vé mat do IC hodc la chiic nang, doi hoi sy nghién ctu
sau hon trong tuong lai.
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Thiét bi kiém tra phan doan hdng hoc KT-OKA gitip cac
don vi tan dung t6i da nguén nhan luc, vat luc san co
nang cao hiéu qua clia cong tac BDKT cho trang bi.
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