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MIAIRUNIZUIUMINTITAR (Statistical Process Control , SPC ) rnanlvinammny
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Statistical : M3 14doynluFeRaay (Use of numerical information )
Process : AILLAUMIINAA ( Method of Production )
Control : MIAIUAN ( Adjustment )
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TumssiugunyzuUNIIHARA (Utilization of number to control the process)
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1. h’ﬁm1=1H1m=mum:Nﬁmfuﬁmmmﬁum'mun:iuJuz'n1mi1~1"l:
(Stability & Repeatibility)

2. 'l‘ﬁm:1zﬁ1=uumﬁm'wﬁf?’nuﬁmtﬁumadmi’unmfuqn?n'ld
(Measurement Capability)

3. 15imssiimstimesvesnazinunsiin WWawidivineidesms nie' x
(Process is center properly ) .

4, Wisreinomonnsaunndussesfsen e vasimnysy
(Suited to build engineering tolerance)

o d
5. W¥nssiuasinnonnntnn'1d (Yield determination and Prediction)
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6. Wnarrwiuutsvesnszuumandnltindeiosfinm (Minimize process variation)
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1. At (Range) : AIMUANANITNINAIIR AU fdrga vesdoyn
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1. A% (Man) : MIVIAMIRNBYIN , Feuadlumsu , anmdeulvlunsvisen

2. infoadns(Machine) : wumergnis am , Wanfumamnmnsn , vismadiuude
finw iz luny ey, Wenen

3. T AU (Material) : fidaieiu, Raviie , Wimngo

4. 3M3(Method) : Wimuizmy

5. aninAdeN (Environment) : Sarnvsntuidiou , Qungil, psi Ifheda ane
e liieawe

6. 778 (Measurement) + BigaRes unE wind)

1. aniisuuulIn@ (Normal cause) et TnosTred s
- mmﬁunﬂmuuﬁm{uad'lariu (Random)
- arnaslsfiRaoneumgasuam2 1Y (Common cause)
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- s fin e g (Expectedj
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- anwsundsnuRanInns sy (Special )
- arwRund s sidhiuths (Non-random)
- mwﬁuuﬂﬁsﬁaﬁunwhﬁ‘qm (Local)

d a - -
- auRundinifiavinauialsnR (frregular)
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1. NANTENUTTRBNTE UIUAIIMAR (Effects on the manufacturing process)  MAKA
- ATZUMTIRATRAIAIINIAN (Process control s lost) : AT
voanszuuMIgInTi iesnuennitAauR
- n’nummm'uaamzmumnﬁﬂmiqtutﬁu (Process Capability is lost ) MIWAINT
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2. NRATENUATIR AR (Effects on the Product)  TAiA
- NONARNANY (Yield goes down)
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- UTaveudmnaiuNne (Excessive scrap)
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- AununsnARnAL (Increased cost)
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urugiinaunuszne vy RfAuquAuuu (Upper Controt Limit ; UCL) fumifianoy
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unugiinaugu fnfaRAuRY
inugiinounuAunfio X Chart CL=X

UCL= CL+A2R

LCL= CL-A2R
HNUQUAIUANAIANY R Chart CL= R

UCL = D4R

LCL = D3R
unugiinruguianuyeiiy CL=P

P Chart

unugiinauRuENIUYeNGY

nP Chart

UCL=CL+3 |P(1-P)
LCL=CL-3 | F(1-P)

CL=nP
UCL=CL +

n
LCL =CL -3 Inl’—(l—l-’-)

nI-;(l - F)
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C Chart

unuginuguiusesdmilneniae

U Chart

CL= C

UCL = CL+3’C—J
LCL = CL-3lc

CL=U
UCL=CL+3

o ‘CH
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ICL=CL-3| U

\
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AN A 2.3 uraadudssinsveannanungy

n A2 D4 D3
2 1,880 1.267 -
3 1.023 2.575 -
4 0.729 2.282 3
5 0.577 2.115 - ‘
-6 0.483 2.004 -
7 0419 1.924 0.076
8 0373 1.864 0.136
9 0.337 1.816 0.184
10 0.308 1.777 0.223
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AT RIOVBINITLIUMS (Process Capability) 1TuFiauanfananmiuee vaq
n1vnums Tases S emnmutnfRounclunrsrunmfeninubiivunusssunves
nszuums Taea 1 amlss@usumuinveanssuoumsndn Wedfinljsqunmedi
Apifleq (Continuous Process Improvement ) 111078t Al 2 &1 Ao Al Cp unzAAYE Cpk &
Fumdwilaruennsovesnszuyiums TasiminssnBoufousudedmuamadenss
(Engineering Specification) uﬂmﬁ'qzﬂ#i 2.5 uasﬁqmﬁmwﬁ'w‘a‘ldé '

L] - '} T A
1. AA¥il Cp (Potential Process Capebility ) Aedwil Hlduen armnnnInvesndz
- o o W ] o
vrumfenaadiulé TaeRorsnnnaufniug sowine arufundsvesnssuauni o,
o v - a o & - - o
vouiu'ld dennuAuIIvaInIZ UM IYBIMIRARTTE darnrndae lAnet

Cp = USL-LSL/6C

Tao#t
USL = fnadofuad1ui (Upper Specificaton Limit )
LSL = Afadefimuad g ( Lower Specificaton Limit )

o =dnifvavunmg FUVBINTEUIUAIY (Standard Deviation )

2, Wil Cpk (Actual Process Capability ) 0 Syiiflduenn i nninussnIzym
myandidhiede Feozvenienrundultveanszununis idSaeuni mdwil cp leasn Fuil
Cp i imanszneivesdeynilediousuinadedmunminiu (Process Sigme) ustuve
A dwil cpk sxsulumadadumisvesguinauesdeyn (Process Mean shift) AIIAMNNL
#1 Cpk s nvh 18satl

Cpk =Min { USL -Mean/30 , Mean-LSL/30}
nafiansfildoAmun (Specification) 2 Amueriinisai Awdl Cp nugiy Al Cpk un

o _ ;
dmivanmitfodmue (Specification) 1 A 15y nunda sslvevadedmuaiRvsfniier

Aedud (LSL) usdrugass hiflveuvn imswdagede Gaudedad mesRsisaunwizdvi Cpk
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ATTNOTTON ANNATHIDUOINITAUIUNT

feuiteedmatizdunmmmrrovenszuums TasResaisingde Cp une Cpk
v nazuums lagididsinranns evegme Wideu 1y Asde Talil

1. NIBUUNTILRIMITBUINIM (Process is statistically stable)

2. MAl&nInmaavesnszuunsiinanszneuuuind (Normat distribution)

3, fodmusmeimnynudinanigndesnniigniiesn1s (Bngineering specification
represent customer needs)

4. #1 Target fooniyegiana1evedodmuaMe3nINT Iy (Target is in center of the
specification)

w o Y e .
5. ﬂ'J‘I‘.UNullﬂ'm'H NI 'Jnﬁﬂnﬁ'oumn (Measurement variation is small)

o () - 3 ] - [
et lunwUszdiuamannovesnssyaums  Tasnmsgwia iy ndnfe a
Ayl Cpk>= 1.00 dmiywiniimeiinly uas weniniu neiigeiufle  Cpk >=133
o o A & ’ o i 4 a o ' o o
dmiunydl NnTzurumrdulinnge wisdinesndRguinvesndatast eenlsfiam i3y
1 ) , . 4 “ o e =
YpanIzirumyediesieniod (continuous process improverment ) ISufscthyidesddiunnealy

A qw [ o ,
1‘m1me1nmmmwam'mmn'Jmnmmwaqqnﬁmmnqﬁ (Meet customer requirement)

LSL : Target USL

Avg

-l -
zlh'l 2.5 HUTAININII IR INTINITNVOINTSUIUATT
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ilyzfniami sxdoesruirafsamunlmuniou nrvewnzriuns amnafifisduis
v 3 S dad 3 o d _
daiudeyanmedi SPC a1z AT urmnmelduiavufanariiduiusfianiadi Real Time

Process Control Tatmiiritvan 718us

mythiiindeyminin18 Tnverriogmideynfiunds Reat Time Databese Fagnidoyn
Ussinnt s lumsifuiudingwnsBimes, 5140 (Date/ Time) (D¢ TOINTNYER
AYLLIUMY (Process Status) m'm?oﬁxﬁﬂifmfmdnn11'§uﬁ'unuﬁmmﬂwﬁu dmudhila
Joyn (Data Access) éuﬂwwmﬂﬂwn'iusmﬁaya o ra1la o sudeilegiiuthedredaTwid
Wi nnseRannwesnssuounia ynsasanilunsdudeyn

Yeynoingudoyn gminnlunisdnne smendidan g ou susfevesnszinu
M3 (Process average) , A2INAULLIYBINIZLIUNIT (Process variation) ANSATUANATNIIO
¥BsnITYIMNT (Cpk) unzdy ity | Taenisseaniinezuomelugives UNUGIAILRY
AURAY (X-chart ) IMUQRAIUANATY (R-chart ), urugiinrugudawiveninas g (S-chart)
, B lunTa (Histogram ) ﬁﬂﬂﬂﬂufi'lﬂﬁﬁgu"f Taorazodmusnnidudu unmmﬁ“uqn
vos doyn A WmneummnsnueasiunsuRouasesdoyntuvauinen g 148
U 26
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Statistical Process Control
SPC configuration
SPC Add/Edit
SPC Calculation
SPC report

Variables Date/Time Status

Access Server

Raport print out

Real-Time

Database

Process Variable

Input

-l -
119 2.6 urunRUNAIMTININ K MYBS Real Time Statistical Process Control
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madedoynnininfesnenfinpeluggunseiniouen wiennginsslnouenidng
indoaneuituned tfummmimun‘lﬁsﬂuz;mu Wun naffemauuveynan waz ns
foemuvuvu fredundedoynuuueynsaiith WWsneu 1Bun madomsTaold Tud
(Modam)  tumdlvesnadedoyauuuin Wus madedeyresnmandesiiund (Printer)
iy Wildernanftausants unsmshenwesmadedoyniuueynsy Taoldinasgmns
Buimediy RS 232 '

RTINS Sumeive RS 232 'quummmnnqnmnn:mﬁu’i‘n'(mﬁnrf (Blectronic
Industries Association ,EIA)  %10e336 Bell unvusamfndngunaaffems 18y nfuinds Eta
RS232 Tab RS23201910A 131 Recommended Standard number 232 Jaqulyzaafndnuss RS 232
udle masumedmasznin gusslimediin oy gunsefdemsdoyn M85 nruanafou
Yoynluutd uuveyns (Interface between Data Terminal Equipment and Data Communication

Equipment Employing Serial Binary Data Interchange)
NA0MININUYEI RS 232

»
VINAMMNIOVEY RS 232 U senudl  szumlszneudaugungel 2 Ae gungal
a4 o ) : d d
fvamdfiths Data Terminal Bquipment %38 30031 DTE une gunyeiimhmi#hiu Dt

Communication Equipment #78 DCE Ay 27

-4 b
- >

Data signal

DTE —-I—I JENLY Loy 1 DCE

(Transmitter) RS232 cable (Reciever)

11 2.7 umaanadadoyariu RS-232 990 DTE 1ui DCE
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doynezgnrlauyueynsy (Serisl transfer) 910 DTE #inzinlug DCE winyy 8 §in wietuma
néufumsnandedoynen DCE T DTE Wisufu madedoyauuuiinsdafinnmdalunts
dedoyndmniuuvin uiiideRfe Inanzsnuandygrusumuisadinder waztlizuin
ahmsdunsnnann - mnzdwmiumaddeynidiirzermalong iesnnldredyomu
s 2~318u

YN RS 232

d ) L Ld -0y A » "
fyudeyn Higndseenliloniiufnuusdagaiwthataen fifliyfuuradi urag
SenT3ne HI (ON) ¥ LO (OFF) fagifii2s Teohsshuasans (Logico s lfumursduns iy
I nssinase depal 2.9

i 2.8 uumﬁ'tytmmi‘foynﬁﬁwhuemrm RS-232
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+15 Vdc
ATINT “LO”
+5 Vdc
v
yfavuanIuy
-5 Vdc
AN “ HI”
-15 Vde

P . v '
U9 2.9 unasszdunsdu Idhnszunasaves RS-232

tuhimydefeyannaesdumediy RS 232 Tdnuuzndiniatuesildaney
o w ‘ [V ] = 4 o w o o
il Teemrwdiuissniwssduiuimsasuusumedie  fo ussduinnunduwes

¥ A » J b 1 d
wwgnunuAaem 0 (L0)  Tuvaizfissduaugaunudiont t M)  dwivsasdAsuroie
e R «  algoe .

(Transition region) |thsaei limmnsodmuanssngld munsnamiasduluge +5 Vde i
-5 vde srgnunasmmuieiithi 0 (Lo) wie 1 Ep A8 Tumalgsd Weaspudus
= - o ' . . " &
ieafunInsavadin TaoRnrenmmsanaithivan Positive) wie au (Negative) (i o4
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neinilersoynI (Serial port) Afnargnirs 232 ull 2 wuudodu fe

1. uuwy 25 e (DB 25)

2. uyy 9 vidyge (DB 9)

dsevnimummrgn RS 23248y ndenne i T W oudhalis i Snexiidivs
9 vivinfu Srsvneswuiimmesiuy DB 25 nuvIdye A RS viR2, 3,4, 5
,6,7,8,20 UngmTundn“nay BIG BIGHT ” rhumﬁq;q;1m§uﬁ‘l‘5’dmi’mi‘lum«ﬁunﬁﬂ
mdnunnz ez hiszyna 14 damnndeans

a + » [ J‘
Amiumiinmhauvsudazvdygndideie T

vifl o whit

1. Protective ground ny 1'Jﬁuaqqﬂﬂmf (Chassis ground)
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dmivnenfiuneituynnmiuneinoynau (seral port) iHunuy 9 vifeyeu (DB 9)

4 ] - bod

deernnronFoudouvidgyanuiunoudinmefuuy 25 41 (DB 25) uaRsdayaf 2.10

DB 25 DB
2 ™ 3
3 RD 2
4 RTS 7
5 CTS 8
6 DSR 6
7 GND 5
3 DCD 1
20 DTR 4

4 “ o
11N 2.10 urasmslS ouiouIRg Qs RS-232 (1LY 1 KA 25 41

o o @ [

1. Sasud lumadeloyn (Baudrate) 1ALA 1200 ,2400,4800,9600 Fminruithulinasiuii
(BPS)

2. §uauiindeyn ( Data Bit)

3, dmuauadad  Start Bit)

4, ﬁwmuﬁmﬁvuqa { Stop Bit)

=y ‘IJ . t
5. STUMLANIIA ( Paraty Bit )

[ 1 o - Y A 1
Tumaszyfadnunsmsnsdeynuuveyniy dnsedmuawmlimeiveunieads uas
A - Yo o Jw 1
n¥oaFu AT uAu T (v

Baud rate = 9600 BPS

8 Data Bit

1 Start Bit

No Paraty and 2 Stop Bit
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4 g ¥ - :
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dn3uda AL ()
110 2750
300 2500
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1200 1750
2400 750
4800 500
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