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Abstract

This research aims to lower the overall manufacturing time of a specific integrated-circuit
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(IC) product by shortening the electrical-test stage, which has a direct impact on the total cost. The
existing testing procedure required an average of 11.53 s to process 480 units and generated an
aggregate production cost of THB 1,863,655 for fiscal years 2023-2024. A root-cause analysis using a
fishbone diagram and a time study on the testing procedure found that the long test time was
mainly due to the graphics processing and display on the screen needed for the operator,
particularly the Yield window that showed bar-chart graphics. To address these inefficiencies, it is
crucial to streamline the graphics processing or consider alternative display methods that minimize
delays. Implementing these changes could significantly reduce the testing time and ultimately lead
to a decrease in overall production costs. The improvement strategy involved closing unnecessary
display windows and replacing the bar-chart yield window with a text-based output. This
modification reduced individual machine time for that step from 3.83 s to 0.58 s. The
comprehensive post-improvement test results, which utilized a design of experiment, confirmed
that the total electrical-test cycle time decreased to 7.96 seconds, indicating a 31% reduction.
Correspondingly, the projected production cost for 2023-2024 decreased by THB 852,990, or 46%.
The approach is readily transferable to other IC products and offers a practical pathway for

organization-wide efficiency gains and cost reduction.

Keywords: Cost Reduction, Electrical Testing, Integrated Circuits (IC), Test Cycle-time Reduction
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o HANTENUFBgNA" (Customer Impact)

. L'Euamuﬁﬁaﬂ%’ (Investment Cost)
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Tnevtaansinnet Sinasilviazuuy fe Wusedu 11n Yrunans Yes waglifinansenu dwsu aeq
NUTUIN iUaAzuuLan 119 4 sedu WuAdaae 13 6 uay 9 auddu Wesmniunansenuideay
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4.5 MIATIERUAZETUNALTNERR (Statistical Analysis & Conclusion)
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o 1
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(Dependent Samples) Imaﬁmiﬁy’aamagmﬁqﬁ
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5.1 n195euAavInvslsedniainlunszuqaunis (Identification of the Performance
Bottleneck)
Wlefigiauufgiuiinmsuanwamanthaeiduaimsmdnvesnnuadrlunszuiuns Jalding
PoNLUUNIMAABiBLNHANTENUYBIBIAUsENOUMTNTBUsATdIL HansIWTsuITisuszaIaRABYed
1399803 (Machine Time) meldanizsneg wansliluassdi 2
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(Uannnieing 3.83 11.53

Ynntieng Control 3.82 11.16

Ynnteg Yield 0.58 7.94

YAnteng Binning 3.79 11.24

Ynntieng TestNum 3.81 11.33
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I a ~ D2 =~ | % EY TR |
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3.25 3unfl (84.86%) v0 Machine Time viaain

5.2 miiJssLﬁuﬂizﬁw5mwmeimq%’uﬁﬁ'mm€u (Performance Evaluation of the Re-
engineered Solution)
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fimuyamaslmiifedsunsuanmanuwugiuiadudeyauuudenruifinsdhsiased uwudady
nsuansternuvesiaaviinaasuls deogsening 0-100% laglsilduszaanansnsnilafisdalidy
uwruiuisdnsellnedanunsafinnsaniwselulddadumse Wunisuansenduaviedlaemnuans
Judiderfenunasinimagey wazuansiuauimedunsmnliiiunimaaoy aswd 3 wanssanis
Wisuifleusreznanadeveanssuiunsiae nussinnoulasndsnsldyaedsll
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A19197 3 WisuieusresnaefsveinssuIuN Iaaaunaliinneulagra M sUTul R

a A ) a a

N15NARDY SYYLLIANRRLVDLATDIINT (FUIN)
ABDUNRIUT (LUUNIINLAY) 3.83
PRINAUT (WUU Text) 0.63

U 6 v @ 1 U 1 vV a a G a
nadnsuandliiuilegiulmiaunsaansseziaveinszuiumslaesuasld 3.20 3uil wiedn
i nnsanaddesay 83.55

v
saa

ileButuimadnsifdeddgmeadauaglilfiAnanamnudady Jaldvinmeaovaundgiilag
14 Paired t-Test fudayaTe¥IAIVRINTEUIUNITNBULALNAINITUTUUTITIWIU 40 F HANITNAABUIN
Tusunsy Minitab agUldsed

e Swnuadidumannaes 40 ads

e ANUUANANTBIANRAY = 3.574 Funil

e T-Value = 16.79

e P-Value = 0.000

sudn P-Value Mdlndaud (o = 0.05) Seannsaufiasaungiundn (Ho) wazagUliagnad

€

(%

e iUV]"IQﬁﬂWV]iv(ﬂUﬂ’J"I@JW@MU 95% 11 FEYLIAIVDINTY U?Uﬂ’]i%ﬂﬁ@U%’NlWﬁ’maﬂﬂ’]i‘UﬁU‘Uiﬂ

'
o o

AANAINULRYNINTLYLLIAVDINTLUIUNIANDL LD

2 2

5.3 NNSIATIZANANTZNUNIINISRY (Financial Impact Analysis)
N138na9Y09TEeEL A lUNTEUIUNSAINAlAgATIRBUSUIUNIINER (Throughput) waAUNUse
28 (Unit Cost) AsLanslum1g1ei 3

= = ~ v a 9 9
A9 4 WUIPUNEURUNUNITNAANDULAZ AIN1TUTUU TS

¥

M AouUsuUse UGAERAYER
Uinaumssdn (§/4lu9) 118,106 217,085
AUYUMIHEAR (UTN/67) 0.0101 0.0055

9015999 4 AeuUiuUTUnansnanedl 118,106 da/43lue ndsusulgudniududu
217,085 fiv/43le won Ny edunuieenianasnAuiniuUsiaaufeIn1svegnaAlul
2566-2567 AznuINsUTUUTldwaliiinnsusendaduyulaegiaumena daandlunsnd 5

a519f1 5 agunamsUszudasunulud 2566 — 2567

598113 U 2566 (UN) U 2567 (U)
AunUnoulTuUT 905,794 951,861
AUNUMaIUTUUT 492,801 517,864
Funuituszndale 412,993 433,997

1197l 5 TnereuuiuUssiuumnaeuegil 905,794 U dwul 2566 ndsUsuUTIUN
anauvdo 492,801 uay dwsud 2567 dunureunsUuUTIeyil 951,861 U uazvAsTUUTIEIaRAY
wde 517,864 fuifu wan133deagUlddn nsusulsenszurunmsnaaeunsliiingiensiaugads
wanswaly dsualiAnnisussudadunulunisnansauiiadu 852,990 u1n dwsul 2566-2567 Anidunis
anAuYUDY Seeay 46
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6. d3U

T uduanenuimensssitlunisandununisudandaduet U9 egrefes 20%.
nszaunIdeldsryidunounsnaaounsliiddddinanads 11.53 Junft Wuaediensuiuuse ns
Ansziisuunwinauasnsliazuuuegnaiuszuuldddahamnaniniesaudifeniszms
Uszaianaras CPU lumsuananaunuiluvis (Bar Graph) vaavieng "Yield".

n15eeNnLuUUNITNAaalagnIskendILUsEuduIN1TTANLIANN Yield iigaag1ufgIa1unsnan
"Machine Time" adl#a 84.86% 911 3.83 Jundl wdeifins 0.58 Fundt. ndedunudl FATeldwamuuayld
gamdslmifiuasunisuanmaiuuuudeninu (Text-based) AUszansnwgandi.

nadnSanTendsnsUTulsuandliiiul ssernaveensruIunsTainanaunde 7.96 Jund
(anas 31%) JaldsunsBuduinfifeddynisadfriunisnaaeu Paired tTest (P-Value = 0.000). N3
Usudssildmalnensstonisansiununisndngudmivd 2566-2567 uyad 852,990 U vidoAnluns

ANaIDg 46%

7. JoLEuBLUL

osFnsmgaidsiiannTuilluszgndldtundntasiaug Fomeifldunanesunsmaaey J750.
nsnsevhilliifieaudazaenenaresnisussudadunulinseunquiiesdns uidadunsaiianasgiuns
yhalwifleanudfydudseansamiBerenduas uazasiimsdaiineusugldaunnauliidilafisnts
Wasuulasuazisnisenuteyannwiveuansuaguuuulul. iieliuylainmsiasunuasduliegi
duuagtosiuanuinnaiafionafinainmsiaudoyafin HeesdnsmsfiTnsanainenszuaunivie
fiunuisuRaveulunsnsinaeunarAum "anugnUandsiava’ luremliuiimuaunssuIunsnandun
agsaiaue Weldsunsuilyaymiamemhlfdunsuivlgesseilesuazduiausss.

wuansideluewaaii MsvausEUUIRdeULUUUTURALE (Adaptive Testing System): 913delu
auARaNsaAn¥INTsld Machine Learning sianennsalloniad IC wiaxfaazde (defect probability)
warmunsyuLfianunsadenszernaininaaeuldios (Adaptive test time) Tng IC Aifinnudessinagld
navadeuduas TuruedimiiienudssgeargnvndeuetisasBoniu iioansveznaadslassuaddn.

msfnwrieluansavensveuavesylneiivinguszasdluns "aanslindsen’ veandesdng
vadey mugluiunsannaazdiuny dazaauuudassmsmaasuiiduinsdedsndeuuazaeulond
AU ESG v8983ANS.

msiinAdefiufuiedanansgnures Ul funnsnsdusoussansnnuesuyudlngnss wu nsin
naildauldlunisasaduaiuiiauni (Time-to-detection) u38n53AN5EM9ANAR (Cognitive
Load) shumafiansiamuanen (Eye-tracking) iievnanaunadinfignsevninsUszdnsnmueaniosdns
wazUsEanENNURINY L.
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