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ABSTRACT

The cooperative education report has been supported by Schneider Electric
(Thailand) Limited, quality and technical engineer department. Assigned to research an
artificial intelligence system to use for data analysis, improvement and development of
machine operation in manufacturing process of motor circuit breaker type GV2, GV2ME32
generation. Including holistic development of manufacturing process. Artificial intelligence
system used for parameter analysis is named “Cancube Optimizer”. The goal is to
increase percent yield of manufacturing from 72% yield, which is an average value of
January, 2019 until July, 2019, to 79% yield. Cancube Optimizer will analyze accumulated
parameter data and provide recommend parameter value that affect to use yield. After
receiving the recommended parameter value, design the control for practical use. The
result is an 83.25% increase in yield and a 10% reduction in the top defect product

resulting in reducing manufacturing costs by 6120 euro/year or 206,194 baht/year.
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GV2ME yield autoline by reference (Jan-Jul2019)
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Pareto by station Jan-Jul 2019

5,549 :
6,000 vy So% 9% 100% 100% 100% 105%
(-]

___~ —\ %
5,000 959, BAEGP O O o] 100%
4,000 95%
3,000 90%
2,000 85%
1,000 80%
52 21 19 0
e 75%
%-&\o(‘ 7}\0(‘ @e&‘ %\)@ d@*‘ &Q)QS’ (\,;\o% ,56\(\ < s
N X > Q) N [o}
: N 9 &Q’ < N \)") Q‘ NS Ofb
3 N4
é\o 129
=
S
Q9

1

JUN 1-6 Vsunveudeiieduluudazainduretasesdnsdnlul® (Autoline machine)iaiiiou

unsIANEaNsng1euY 2019

nUuansliiiuduvinresnudefigndnsanlusdazanduvenaiosdnsazdunalainiua
Youdeninfosarsd nnawmdun1sInaediensewd (Simulation station) Faduamdulunis

o 1 A L gj L £a
ﬁ]’]ﬂ@ﬂ‘\]’]ﬁﬂi%LLﬁLW@MWQﬂU?UG}\‘i“QﬂUiUﬂigLLﬁ?JENL‘UEJ‘SﬂWLU’iﬂLﬂ@%

Pareto top defect of simulation station (Jan-Jul-2019)

()() 0,
1 3,021 9 89 99%  100% 100%  100% 100%  100% Po%
O [AC  E

3,000 £ -0 O o o  100%
23R 80%
2,000
60%
1,500
0,
1,000 2
)
500 Q3019 2 : e
—_—— 0%
L - U L N U < O\ N X
@S\} @S\\ @é} @v‘\} <‘§\ Q\\A\ oé& o‘\§9 c',\‘g‘k é@:\ QS\ =
< C @ 3 @ ]t e
$ I o MENaL LA
> o
¢S N

N Q'ty ==O==9% Accu

UM 1-7 UinawessazUszinnveadeniinduluandunisinassdtenseua (Simulation

station)UBwATRIINTORUIR (Autoline machine)

AMNANLEAILTTAUDIUS U YA s AR UT IUALTUN1ST1a09918n520a (Simulation station)
Fasranunsabanzatadlulninusunaeudsussiny BRC MINI< 4agBRC MINI>> d@9uanssynus

nadnsnsuanduagreunidesaniiusesaz89vasuszn s duiAnTun L e



T,msnmamammﬁlmﬂzymLﬁmﬁmamamJENLﬂ%‘laq%’ﬂiﬁ?uﬁl,m’mwmﬁmm'hsmﬁmagjué’a
FonsusuAmimesveandasinsiiteitunsvaelitunissdnusiazyn Feasiigaslunisuiu
yaeInsfnes wigiavinliinisinwaniymatueznisaeuniufeiddiuiendeatu
Haymwuiwumanisuilatgmensauauldnuusynegaimmsdmeslunisuanlndidss
fu Tngldmsimssiiiemgamnzanvesmsine finnuaunisanudasgaieguatasnis
Auuhildanesfiuiigniomield uazanmnsaviinsmuaumakannusanisialivielsl
1.2 199UszaeAUaINI3IY

1.2.1 WfiefinwnszuiumsnanuesuainesiueiniusninedGy2

[

1.2.2 iflsgnuuunsmununszuIumInanitaUssgnaldfussuudnauseivs
1.2.3 Wieifiunadnsnsnanveaniesdnsdnlusifluntsndnjucy2mMes2
1.3 28ULUAYRINTIVY
WdsEanSamuadnsnisnanveuadesdnssalulAnndnvesfniusninodiu GV2MEs2
ImaﬁLﬂmmEJm'iLﬁuﬂszﬁw%mwwaé’wémﬂLauﬁﬁmaé’wémwswﬁmLﬁaumsmmﬁaﬂiﬂmﬂmag
#¥ovar 72l mwsiunadnsmsnanifesaz 79 TaemslinisiinsgyidayannivsunsuCancube
WehimsimeslianmsiinngiineanuuuniseuaulimnzauiunsyuIunsnas
1.4 3Bnsanliunsive
nsaiunuddeazuiadu 4 d Jauslaidu maiudeyauazfnuniaym msiesed
foya n1seenuuummnass manaaedlinuei Insdrunisfivieyatiuasvmsiiudeyans
Asilinesnsranvesusaryansaniitedsiidsulusunsy sl neiteyaaziiuvhngs
Aengihaunsadwanivsinsuanidednelsiunssuiuniseds mseenuuunimeasailegua

TANUITRUHAGNSNISHAR LAY NIsNAaadldIuasiiadudunaItaInisaldisa1nn1snna e

'
a a

Tglaase nsldnuasaiaiunadnsnnanveLAIoIdnILaz AT ade Ul ML LAY

v o

mafivdayaisuandnisisdeyasiniaiesdnslaginmsduiindoyaiivsuenia

Y
[

nuutudunuinionisidsuaramininesignusunwaznisifitmesiiunisnsyyhaes
« LY o 1 a LY L3 ¥ ¢ 1 a § @ ! Y @ =
\wIesInsnsehrentindum lagldgunsalivaudeduwmasiin (IoT Box) datdiulusunsuida
ladndnaulnsaiaes (PLC) uagldlusunsuNode-redlunisinfedearsiietivdoya Tudawaes
B < = = e o 1 v = a L = a
WounnsIAuiufeunsnAIANl .. 2019 uaddudduiuiudsulusinsy ndsenfiulisy
lsunsudwavesnsliasendalaizumsiiasgiiannsaldnsiwesilatianihnisniun
lngidenAiANHANSENUABANAANSN1THAR AT InNFdNansTnUgIgaLasAiausaldlunis
AuANlAITE N1TBBNRUUNITAGBIENINISAIUANTAENSId lUANYINS Y UIUN1SNER
Arsdwesitulauiegidlsuaziinssurunslatfidwaliiindmisifmesiu elasunns
NARBIAIUANNTZUIUNSHEAB LA LAAMI T TmesTnAlAsaiuAmmITIneT9INNTIASIERUeN

lWsunsu Weldnadwsnisndaminguiddisunismeasdddinuatauieduduiinisaivau
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1.5 Uszlemifiandrazlgsu

1.5.1 Uselgwfianainudemaylasu
ik mmsmﬁuﬂisﬁw%mwNaé’wémaqmswﬁmLsziaii‘ﬁmwiﬂma%s:uGVZMBz
2. mmaaaamw‘um‘smuamm'ﬁwﬁmLﬁaﬂisqmmﬁ%ﬁuazwﬁmmwssawﬁ
3. @NTAYINTEUUNTIAEDUNAAWSNISHARLUUS Balndla

1.5.2 Ustlenifiaadndnuiaglasu
1. BEUITLUUMIVINNUATVBINTEVIUN INEALRIARIUINLNDS
0 ﬁau%ﬁzwmsﬁwmumaqLﬂ%f'aﬁﬂil,l,asmsaaﬂLLUU
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uni 2

NnEuarnann1singItas

2.19pyaMiRgafiuNaInNDIIRRsANLUSNNGSIUGY2

wasiniusnines Ae gunsaladndluihdnluiAvignesnuuuiuuiiedesiursasindiain

mudemeiiianleneiivanvsedniasineiiugiunsinuiensiaduauiiaund wagyih

N1SUAYINNITBUABTLNINIATTUTL N UAnduUNsIrnaveInsLILa

Gv2 e gunsallesiungnizuniwewmeswesiausninestdiiielesiuveimesainlenes

TVaAKALNITANNAT

n.) GV2ME

9.) GV2P

JUT 2-1 luinaveuelnasigasinusninesGy2

GV2-ME / GV2-P

Rated 3 Phase Motor | Current Overload
No Model (380 VAC). Adjustable Range

KWatt | HP e
1 [GV2-ME/PO1 | 0.02 0.027 0.10-0.16
2 | GV2-ME/PO2| 0.04 0.055 016-0.25
3 | GV2-ME/PO3 | 006 0.08 0.25-0.40
4 | GV2-ME/PO4 | 0.12 0.17 0.40-063
5 |GV2-ME/PO5| 0.18 025 063-1.00
6 |GV2-MEPOB | 037 05 1.00-1.60
7 | GV2-ME/PD7 | 075 1 1.60-250
8 | GV2-ME/PO3 15 2 250-4.00
9 |GV2-MERID| 22 3 4.00-6.30
10 | GV2-ME/P14 4 55 6.00-10.00
11 |GV2-ME/P16| 55 75 9.00-14.00
12 |GV2-ME/P20D | 75 10 13.00-18.00
13 | GV2-ME/P21 9 12 17.00 - 23.00
14 | GV2-ME/P22 1 15 20.00-25.00
15 | GV2-ME/P32 15 20 24.00 - 32.00

GV2-L Model
503 Phase Motor

1 GV2-103
2 GV2-104 0.12 047 063
3 GV2-L05 0.37 05 1
4 GV2-L06 0.55 075 16
5 Gv2-L07 0.75 1 25
6 GVv2-L08 1.5 2 4
7 GV2-L10 22 3 6.3
8 Gv2-L14 4 55 10
9 GV2-L1B 55 75 14
10 | Gv2L20 75 10 18
1 GV2-122 1 15 25
12 | Gv2L32 15 20 32

JUN 2-2 szRunseuauazlaniseasurewsneswosnausninesGVausazlung



2.1.1 AMULANANAIYUDNVDINBIABSIYRINALUSALNDSLAALINLAA
ANLLANAIeRaslunaveIGy2inanlulsiey gluned (U9y) euaua anansadanalaan
sudnualneuen

1.) anwveazvesnnla/n

2.) thasau

3.) NIDUIIU

sUdnualvewiuln/Un

n.) dunm (GV2ME) %) Ny (GV2P&GV2L)
SUTl 2-3 Enwnisdle/AnuosGy2

sUdnualvesnsou

n.) GV2ME 9.) GV2P A.) GV2L

=1

UM 2-4 SNYULNIATEUIDIGV2

10



[

sUAnualveInsaugIY

GV2ME
GV2P&L
U 2-5 EnuaLnToUgILTIGY2
Model Handel Short Circuit Indicator Breaking Capacity
GV2ME Yuilong ety 15kA
GV2P Joviyu il 50KA
GV2L oy 1aidl 50kA

2.1.23ud2un"18 UYL YD NALUSNLNDSGV2LaSHaNNITN19TU

Thermal
Protection Uniy

Magnetic

Magnetic slider
Mechanism T

Protection Unit

v}

4‘*\:‘ | Balance pole (Swingle Bar)

Ijobbin Delivery I-.h

l Bimetal Support |

Fixed Contact

i }
e n.ll_l:__...._\ e Bimetal

Mobile Bridge —|

Current Linkage|

(2

31]17'; 2-6 FudAIUNElUVDIGV2

11




2.ununegluvnain

Lnssuagalva  oso,ddd o0

e ORE] AUNULULYEN

(coivnlvALAn . 3n3Uiaiaes(Trip lever)
AUNULALVAN ynsuaeniufngla

was(Magnetic slider)

4uniunalames(Magnetic
slider) Tvduganaln

(mechacism)V 1AL ANN1SHR99S

5. duNaLaaun(Mobile

contacts)iaaauiag

6.215MnThgnUneen

JUN 2-7 flandunisyihnueesnisanisasleniesivan

YAUIzNOUHIATOU

Laser Marking

sUN 2-8 LaLwesusnnIATaU

U

2



Top Cover

Front Pad Clip

SUTl 2-9 5U

YausznauMid Enclosure

A.) Contact outlet

WUSENBUVDINIATOU

4.) Balance pole bar

13

Cover

BRC Cover

On Button
Off Button

Button Pad clip




3.) Mechanism

n15UsgnauMid-enclosure

Magnetic slidder

=

Mid-enclosure

Thermal and

Magnetic element

sUf 2-10 5

Y

/

\

2.) BRC

UdruusenauMid-enclosure

Mechanism

Balance pole

14

-— -

1
R{ Balance pole spring

nw

Plastic baffle

Fixed contact




YaUsznauMechanism

Bracket

Bracket spring

Lower mech side

Bracket pin
pin
Cam
Mechanism
Basculeur pin Latch
Hook spring
Basculeur
Hook
Basculeur spring Hook pin
JU# 2-12 5UduUsznau Mechanism
n13UsENRUYAMechanism
Hook Hook spring
oo i
Cam
Basculeur spring
Bracket
Lower mech
side
Upper mech Basculeur

side

Mechanism Latch

Bracket pin

gﬂ‘ﬁ 2-13 gUn1sUsznou Mechanism

25



YausenouThermal-Magnetic Element

N.) Magnetic Element 9.) Thermal Element

=1

5UT 2-14 5UdmUseneu Thermal-Magnetic Element

n13Usenougn Thermal-Magnetic Element

Coil for High rating

Bobbin Delivery

N N

|

8 .
\1[2 Coil for Low rating

Spring Core

Moving core

Magnetic trip lever

Bobbin Carcass

Bimetal holder

Welded bimetallic

strip

Fixed Contact &

Brace Assembly

31117; 2-15 gUn13Usznau Thermal-Magnetic Element
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YANNITYINIUYBIMagnetic element

LﬁaﬁﬂssLLaq\ﬂwamuwmm%ﬁﬂﬁlﬁmﬂumLLaJ'mﬁnﬁﬂﬁunuuﬂmﬁmﬁaémH‘Lummm@mﬁauﬁ
1 I3 Y27 o v a K P dl 1Y) a & o v

NnuTEnLwimanilgwuuwihlieuidesgiusnundeunivvduwnusnalamesiiiviyn

naln (Mechanism) 1Aan1snsy

Normal Condition High Current

| [ —

|

—
| —

—
—

——
—
—
—
—

]

wanNsnauraslulvea
1. einsyualvanuiyuduinlminenusouluneadvuvuslunsgnuiuThermal slider
2.Thermal slider ddunusgnuagiuBimetal compensation strip Lilaiinn1siAdaUNLI

IviBimetal compensation strip UaselviHookinealivgaudamechanism Juinnisvsy

Compensation
bimetal strip|’

% X pa—
Thermal slider Tpermal bimetals

JUT 2-18 gUuuunInIidleluumeaiuus

1



Compensation bimetal strip gouiuligamgiian nuindensgfsening -15 ssrmwadus fia

Y

+55 pefaLloa

BROUuduusussdmiudldnudedenisuSunnszuailnariunetneslas msusunsgaisusiu

Yodcompensation bimetal strip

U 2-19 sUmsaiUSURIgABRC

diulsznaulazmsusenauyansaugIu

Mobile contact

Arc Stack

Deflector

Tappet

JU# 2-20 JUdwUsznoULaEMIUSENBUYANSOUFIY

Y
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nsUsENauUYAMId-Enclosure WiunsaugukasUsenauThermal slider wagScrew

Thermal slider

Screw

Mid-Enclosure

Base

5UT 2-21 UdwUsEnaulazmIUsEnaUgAMid-enclosureldniunsaugy

5 < ca .3
ANFINVUABUNITUTENDUNBLADILTDINALUTNLNDIGV2

Usznaun1ATou B UsznauyaThermal

A 4

‘Uszﬂa‘usqmﬂalﬂ i ‘Uizﬂ@‘U‘g@ThermaL—

F, Magnetic +Mid-Enclosure

UsznauyaMid-enclosure ]

+ UsznaugnnTaugu

A 4

Tatnsusznouduy (u

4‘ U U va
Mobile contact,Arc stack) = GERRGELEIRG

(Autoline machine)
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2.1.3 YoyainenfivaainvasuaLnasivasinusninesjuGy2
aansryAuaudRvrUiueanienseuansesiulunisaniasuasn ssuanvinlininniside
¢ ca s 1 = =i Y a v sl v ] 9]
ANMYBINBLABITRIARNLUTNINGS UasUsuanfewnsgIunsessu uasinaueimosnldausiu i

mele vunevesaglnlardnvusNansavinnisealfuiuy

SUN 2-22 fregenanszynnau U

= ¢

lcu (Rated ultimate short-circuit breaking capacity) ¥81883 ANTEUANAINATAEAN gUnTal
Josfunemasivesinusnines awsatleafuniednasaslidnsa 2 adeiniu s MPCB i
Feovne Ivthedu (ka) rmas.
Ics (Rated service breaking capacity) #1884 mnsmaé’mwsqqqmﬁ MPCB au15aU9eiunso
fnsaslddnse 3 adeiindu Tne 7 gunsaillestunemesiwesinusnines lidene Tavavsey
Dhuwesiuduesd Icu wu 25, 50, 75 uay 100% gunsalfifnisaedian lcu = Ics
2.1.4 mAsguilusiedigasfnusninascv2sesiu

IEC /EN 60947-2 dmuldluaugnanmnssy Ssanmisauiuen ic Ae amamnsalunis
sianszudliindansasvesgunsalilesiuldeg wlasnsts Tnglivinlvigunsaidestutudenenie
Indqnaula)

IEC /EN 60947-4-1 ilatiinn1sdnaas Swhliliinsunsesugldnuuazgunsaidtados
gunsalynvlialugeaniimuewes desldiinanudsmesniuninduiavesmounnames 019il
nMnaeuazaefniuldldanies udfueneanld aunsluganemesanismnesdwemisarhauld

Ao lUNEINNLNANISEN99S waznauansnaswselialsnsianaulaniioy
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2.24pyaNiNeiun3eeAnsanluLR (Autoline machine)
2.2.11A59939n59ALUIIRA (Autoline machine)

Juladnsusznevnewesigesinusninessucy2 Taefinssuiuvhauded

Tvam Mid-Enclosure + LASDIINTYNNIS Jadundaluwnea
% o & Py v o

nsougu Whlupauay p| USudsBRClUT p uazdndulon

wandaenu 5284 (Thermal slider)

v

2 So/d UsznauAulen way
Masunsile/la/ s » s
= < ‘U‘uaﬂEL‘U’Vaaﬂ Uﬂﬁhﬂia‘u
73y
v

' <
NAFDUTIUNTLUALND » 5

o LBLYBSUBNIAAD finaannuand
MIAUITUGN > v

NITUALATSAATY GGG

2
Y o 1%

Iuﬂia‘iﬁﬁmﬂmﬁaluLLﬁiazﬂizmumimu%uuu%gﬂﬂmLwﬂaamm%ﬁmzmumsé’@LL&JﬂImJ@
MnUszianvasaERanaefiRntuwhantus s lumsai e lud luinandedesdnslu
dvnduennsdeunslssmidsesfesselilummeafusasouldnalssann3oumi
2.2, 298NN5INTERETINSUNINAFBUVBBAIBIINIAUtoline

UBLADSLYBSAAUINLNDIGV2 gﬂéﬁy’aﬁmma Imini wae Imaxi Ineldn1stnenseuassozdug

Tnedvannseaadl

AUMLUBRC Mo sesAnusNINesN3UR Imini

\ 4

AUVYUBRC TioimasiasinusNNasvsufl Imaxi

A

o TuanmUMIuLrNATOUTRIYRSARUSNINDSNUYAT Tn el
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[y

ANPUNTINENTERE N U BSARLUSALNDS
Current Bimetal deflection

A A

Setting of the product at Imini Setting of the product at Imaxi

1
|
1
l
1
1
1
1
1
1
1
'
1
[ »

» Time

SUT 2-23 F1FuN1sINenIEua

) 2 ¢ ¢a ¢ o] ° oA P '
nsruuvIUveNamesiveiinusninesazgninidelumeasglusunuifiam sewinezms
nadauluwasnatusninasaieifuazdasldiianlunisvinlmulseunu30udt (M3e20u1Tis
pu]
ngn)

A788719N15A9ANNIS AL DS

GV2ME14  Imini=6A Imaxi = 10 A
Coefficient Courant ___Temps ‘ I*t

Mini |

maxi

Pt mini=min 1,2,3,4 7792,6 A’s

I*t max=min 1,2,3,4 + max 1,2,3,4 | 20294,1 A’s

JUN 2-24 f9g19N15AIAINISTRDIINBNTEUA

Hrananlumsdenssuatuazgnimuanesa wisfinesiiaunsauudeulsiuie
K1,K2,K3,K5,K6iaeK7?

W15ANBTILTUTBININTEA VR

-829% o9 Pt ludusn

-129% w04 Pt ludufiaes

-6% ¥4 1% Tugunany

ag



Wﬁwﬁma%ﬁgﬂﬁmummaﬁa

Rating T1 T2 13 T4 T5 T6 7 T8 T3 T10
01 4,0s 2,0s 4,0s 10s 7.0s 2,0s 3,5s 3,5s 1,0s 6,0s
02 2,55 3,0s 4,0s 10s 7,0s 25s 2,5s 2,0s 1,0s 6,0s
03 4,5s 3,0s 25s 1,0s 8,0s 25s 3,0s 30s 1,0s 6,0s
04 4,5s 3,0s 3,0s 5,0s 7.0s 3,5s 2,0s 2,0s 7,0s 6,0s
05 6,0s 3,0s 3,0s 50s 7.0s 4,0s 20s 2,0s 50s 6,0s
06 4,0s 4,0s 4,0s 3,2s 7,0s 2,7s 3,0s 3,0s 3,1s 6,05
07 4,0s 4,0s 3,0s 4,0s 7.0s 4,0s 2,0s 2,0s 4,0s 6,0s
08 4,0s 4,0s 3,0s 4,5s 7.0s 35S 2,0s 2,0s 7,05 6,05
10 50s 2,8s 2,6s 50s 8,0s 2,55 19s 19s 4,3s 6,0s
14 6,05 2,0s 2,0s 4,5s 8,0s 35s 3,0s 3,0s 4,5s 6,0s
16 50s 3,0s 2,0s 4,0s 8,0s 4,0s 2,0s 2,0s 4,0s 6,0s
20 4,0s 4,0s 30s 50s 8,0s 4,0s 2,0s 2,0s 6,0s 6,0s
21 4,0s 2,1s 2,5s 5,0s 8,0s 3,0s 24s 2.3s 7.0s 6,0s
22 6,0s 3,0s 2,0s 3,0s 8,0s 4,0s 1,5s 1:55 50s 6,0s
32 8,5s 2,6s 2,65 5,0s 8,0s 6,0s 1.5 S 1,5s 50s 6,05

.q' a s ei o o/
gﬂ‘ﬂ 2-25 WWi’]ﬂJLG]E]iVIQﬂﬂ’MU@G\’]EJG}’J

2.3 nsnaaaun1snsunuuldiaaiuu (Ciblage test)
Uszasduesmsnadouiliiiotanaszdunamivremusangesinusnined iitetaelumsdudu
dusumslimsfitnesiasuuiiunisnanais laonisnaseuarldimesAnusnines12sdm3u
imini (ne3udsgauuudnluiRanieiosdng uaswesinusnine 3126 dmiugaimaxi (ne
Usudsgauuuniag)

2.3.1 n1inadauCiblage

niwinnsinwediosnmlagnisinenssuadl 1.05xAianssua afioseduvesnszuaiudn 2%

NN3UTIUNINTEIAAUSNINBSARAANTNSY

Current Bimetal position

2% oflrI

1,05xIr

Time

/T

Product tripping

5UN 2-26 nsAnsiaionaaauCiblage
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2.3.2 \neinTsEaNsUNan1sadauCiblage

Juad
U

[y

funansyemouCiblage (AsogiuuazAldoauumasgIw) wagsmdunasinusolud
-95% veuweiiausnnavVsUaglugas [1.08-1.31]

Qyifwestmusninesnsulugaewingt 1.05

ifiwesfniusninesvisulugasgendn 1.35

FotaglurramusnasguIEC 60947-4-1 [1.05-1.20] dwuiwesinusninesdrluninaaeu

Standard deviation

0015
0,020
0,025
0,030
0,035
0,040
0,045
0,050
0,055
0,060

1.11/100] 98

Median
—
N
-—h

[00{ OK for production

~ 99| Average to be adjusted

Correction mandatory

gﬂﬁ 2-27 mcuszﬁmsaau%fuwmmmsmaaUCiblage
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2.49pyaningrdasfivunannasy ansaulsuazgonuIsvae Edge box

2.4.1 dayainerfivuwannasy
FcoStruxure Wuwnannasutazan1daonssumladausiuiule Wuiuuds wieuldauls
Viudl waedinisld 10T vesvlunes Bildansa inuldludiu, enans, guddeya, laswadeiugunes

ca & " v

gREUNTINAeY winnssuluynseau aasndaduanngeureiulyaufsnismunuend wazuey

ANTIAIIZA WAZUSANS

. One EcoStruxure Architecture, serving
Ecoatruxure 4 End Markets, with 6 Domains of Expertise

EcoStruxure

Architecture Buildings Data Center Industry Infrastructure

Apps, Analytics & Services

38 Edge Control
g8
a6

Connected Products

Echfmxura EcoStruxure EcoStruxure EcoStruxure EcoStruxure EcoStruxure
Building Power T Machine Plant Grid

g‘d‘ﬁ 2-28 EcoStruxure Platform

2.4.2 Fayanganuasawas

Product data sheet HMIBMIEA5DD1EQ1
Characteristics lloT Edge Box Smart eMMC DC Windows TPM

Main

Range of product Magelis iPC £

Product or component type Modular box PC

Device short name Modular BOX PC basic Optimized

Operating system 10 loT Ent 64 bitmult o]

Software package Node-RED and system nodes restore lioT Wiring Operating System Restore 2
McAfee white listing installer cyber security license not included
EcoStruxture secure connect advisor annual subscription cyber security license not included
EcoStruxure Operator Terminal Expert run time HMI license not included
EcoStruxure machine SCADA expert run time HMI/'SCADA on configured offer only

EcoStruxure augmented operator advisor server augmented operator license not included

ity

gﬂﬁ 2-29 Datasheet loT-Edge Box
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2.4.3 doyaieafuganduag

Node-RED 1HuimSasiieluniswamn 10T iqgﬂﬁmm%ﬂﬂaﬁﬁw IBM Emerging
Technology wavauvilewesiinaiu JS Foundation dnwazaes Node-RED a1y Virtual Tool
Fadeuleseninuad Service uaz APl s o Wdeiuludnuaey Flow-Base 39819aua% Service
w38 API N3 9 Tlaglu Flow azgnuansnaluguiuy Node wag Node usta Node agrhamls

mesLes (Blackbox) vilvimun Application TagldfoaTeu Code

Henu p -."

—

btnEiunon \ A o i
T,
K Send From Node-Red

‘ mqrrRece:ve

. sendToArduino
- binClose f:‘ .
' Lignt Open 7 --/

glh/l 2-30 Flow and Node of Node-Red

mﬂsﬂﬁ 2-48 Node-RED %Li‘]umﬂaaﬂﬁﬁém%’wgﬁmm 0T Aigeimsazannisidouldausld
HASWSTIFINNS e8I UTEENAlTU Node-RED Ly

- e Email Wiewennsalennieann Weather Sensor

- NWARITBYAIIN Sensor A8 9 T Twitter

- N15UAAY Dashboard 970 Sensor Aelutnu
2.5 Wsunsufilddmsunisiasize
2.5.1 MINITAB 2019

Minitab {ulusunsudnsagulisuananadeyaneiueda newamnannguinisinisnn

abiiunnd 30 Yuds Inedaqiuldimmusuusanauiianestu 19 feaunsoldfuszuufoins
Julad e Minitab dsnfunumdmiugldaialudiuvenisussiananaznmsuanwadoya
ludnwazvosniaauasnaludnwurveins i Usenauiumaluladniediunauinmeaslawmun
wazdunumeaetinUseaniu
Faifu Minitab Ssgnidentdmaeimauandn 3 Ussms fe
1. arududoulunisuszuiana (Complexity)
2 m'ml,ﬁaqmsqLLaxLLajus]”ﬂ,uﬂﬁﬂs:mawa‘é’faga (Accuracy)

3. AunIailazaNaINsalumsingn (Repeatability)
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T Aa 1 1% £ A = [ (% & v 1 14
Minitab ulusunsuidiaulaauludiunisldaundsuaginisiauuiuugaleidusiieg n

=

gonndesiuanuiiarngedludy sufiinisussgnameiuaiflaganzlunumununinedi

lvo o 10T e o Rithria e ) (v

oA v o e o @ Ay v o 1% )
Aolosnatiu Minitab Saduiidniuluedrefdmsunguininuuiivuamnimmendnnis

“Fng Fnalr” 1lesan Minitab Wuiesedlefiddgydmiunquildnguil waldlavunganuiie

]
%

Sumenguildnduiivingdu Minitab fadulusunsuiifesléfusgrsunsuanelunguinivnis
Wnde Unineeans LLaséﬂ%’aﬁﬁﬁ"aiU fausfinTusunsy Minitab azduldsunsuiidaelinng
auesTazmniuann usmnuiaudilalunsvihauredusunsuidaludddydmsudld
iawe luuniazasssuisansinuarmsinuresiusunsulaeily
ANNEINTAAURINTUNNEDALAZNTIN

- Basic Statistics Lﬂuﬁqﬁsi'fuﬁug'mmaaaﬁ%aﬂsxﬂauﬁaaaﬁaLs‘MWﬁM (descriptive) wavaniALyg
ay1Y (inferential) Wy N9MIAMITITIABSN19adA 1By Aede (mean), ArALUYSUTIY
(variance), Afidy (range) Wusu uaﬂmﬂﬁé’hﬁﬂgmﬁwﬁﬂuﬂWW']‘U"NmmL%aﬁ’uuazmsmaau
auufgu (confidence interval wag hypothesis testing) Tnonanismuruazlfinadwiuy
Session kagNIIN

- Regression Analysis Lﬂuﬁaﬁ‘?j’umﬁmeﬁmmmaaaL%aLé’ulé’ﬁgqgmwuaumuﬁuma (linear)
wazaun13A1ae (polynomial) w'%agmwu?}uqﬁﬁaqms sudemsiiuAAwnae (residual) Lag
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T fifandudiglunismfleiduanuiiasidu (fit distribution) WUUANY wagIMTIATIZARIY
Heidulaeodendnnisauuiadu
- Power and Sample Size {uilanduiiiodaslunisnivuianndsu (sample size) W3oA1M
Wwatulunvagaay (power) dMSUNITNARRUANNAFIULARZUUY
- Multivariate Analysis {ufleddudnsunisiiasizvidulsvaisaiys 1wu A1de Principal
Component, factor analysis, cluster analysis Hudu
. . § [ a 14 v .:l ¥ 2
- Time Series and Forecasting LJuiliidunsiiaseideyaudsiumuianioguuiliy dnvae
A a P o

nsnIeriAn1s teldlunisvinune
- Nonparametric {uitandunsiasieflaglildnisfiwes

1 s oo £ A < v Y] [ a v o
- Tables Wutlsidundnnisteyaiiluagluzuuuuvawm1inaweayatiudnuiuanud nioumds
NM5ATIEY Chi-square

- Simulation and Distribution 1Y ua&egaslunisduaadeyaduieaidunituuiazidy

%

(distribution) Weauselovulunisyiinisvadeulunansan1sIAERNAeINIS

- EDA (explore data analysis) iumnailsfdulunisuszidudayaivaganumeniinszansues

v 1

Yoya 1umds Stem-and leaf 3o boxplot 1usiy
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-3U (Reference)
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-Aaen1sRaAulen (Course electric)

-ANYUTEYNTEUEARRN92TAER (Angle BRC mini)
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1 o .7 = (-] L d’
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% o o o
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‘Method

3‘1]17; 3-11 Fishbone Diagram

3.2.2 N15ASIZHNISTLNDS

Mylnsendoyasusunnudmiundeulusunsuladsdayamsfiwesailaainnis

A58 US AT ULITILTUATWIT LA DS AILAR AT U

Model p_B1 p_B2 p_B3 p_CR p_angle_brc|p_angle_min|p_num_simu
GV2ME32 3875 16982 30825 1205 204 50 5.72-6.14
Model t _amplitude | t_angle_min [t angle_min_i| t angle_min_s |angle_mutuel t_course
GV2ME32 172 0 40 60 100 1205
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Pre-Control Chart for Laser Welding Fixture No
Process Laser Weidng Irmqumq I Every 2 hours
{ Thermal Subassembly Sample size | 2 peces
]
Date 5112019 8/1172019 81172018 8/11/2019 8/11/2019 7/11/2019 /1172019 71172018 £/11/2018 £11/2019
Moce! 32 2 32 32 32 32 2 20 20 20
Time 22:10 1010 12:30 17-00 1708 1230 12:38 14:30 1400 030
l&memion G#1555022 (5.1-5.9 mm)
4 =
Hausunil
: dume
- 3
T bt A v
. . .
H : L] . . : '
uas
oM 1 1 1 2 1 2 1 2 A 1
Fix 1 212 013 204 D.17 £.145 002 0.0t L0.15 L2 02 £.18 D18 Q1 £.19 22 201 0
Fox D18 2.18 .08 0.09] 0.13] -0.17| D04 201 D11, 0 14] 0 08 201 £0.19] 0.15] 221 217 -0.18) -0.22] 207 D11
Foc 1
g
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Process Capability Report for p_B1_Jan-Jul

) sl S'L
{ Process Data ] Overall f
- LSL 3000 ! = — = Within i
Target £l : A S S S SNy -
| usL 4200 : Overall Capability
. Sample Mean  3737.51 i Pp 0.72
| Sample N 9954 ! PPL 0.88
. StDev(Overall) 277.926 H PPU 0.55
- StDev(Within) 245.162 H Ppk 0.55
i o o Ccpmi it
[ Potential (Within) Capability
H Ccp 0.82
i CPL 100
! CPU 0.63
Ccpk 0.63
2450 2800 3150 3500 3850 4200 4550
! Performance
| Observed  Expected Overall Expected Within
- PPM < LSL 5625.88 3981.67 1313.75
- PPM > USL 41892.71 48049.16 29616.39 |
- PPM Total

47518.59

52030.83

30930.14

The actual process spread is represented by 6 sigma.

i =

Process

n.)

Process Capability Report for p_B2_Jan-Jul

1 > CER R

{ Data f - / Qverall
{ LsSL 16100 ; 2 } = = = Within
| Target 2 { ! : et e :
| usL 18100 | ! . Overall Capability
Sample Mean  17066.9 ! ) Pp 0.96
| Sample N 9954 i ! PPL 0.3
' StDev(Overall)  348.219 h : PPU 0.99
StDev(Within) 254,492 g . Ppk 0.93
: = i i P JCOM s
i 5 Potential (Within) Capability
i : Cp 1.31
1 A CPL 127
i i CPU 135
| H cpk 127
: : - e
i i
i H
U T 3 % 4 44 1 §
15750 16100 16450 16800 17150 17500 17850 18200
ﬁ Performance ,
! Observed Expected Overall Expected Within
PPM < LSL 602.77 2745.44 72.53
| PPM > USL 602.77 1504.67 24.60
1205.55

. PPM Total

4250.12

9713 |

The actual process spread is represented by 6 sigma.

.)
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Process Capability Report for p_B3_Jan-Jul

Process Data ’ Overall
. LSL 29600 | = = = Within
Target b ‘ I
usL 31600 | Overall Capability
| Sample Mean 30762.7 Pp 0.65
Sample N 9954 PPL 0.75
. StDev(Overall) 514.188 } PPU 0.54
StDev(Within)  269.443 | Ppk 0.54
; i Cpm SR |
Potential (Within) Capability |
Cp 1.24 (
CPL 1.44
CPU 1.04
cpk 1.04

29200 29600 30000 30400 30800 31200 31600 32000

Performance
Observed Expected Overall Expected Within
- PPM =< LSL 703.23 1187217 7.97
' PPM > USL 1406.47 5172113 943.33

PPM Total 2109.70 63593.30 951.30
The actual process spread is represented by 6 sigma.
fa.)
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$13199 3-1 NﬁUuVIﬂﬂ’WﬂLWUﬂUL&JV]@ﬁ

Laser measure p Bl Laser measure p B2 Laser measure p B3
5.01 3483 5.01 16838 5.02 30506
5.02 3502 5.04 16865 5.04 30560
5.05 3522 5.05 16875 5.07 30638
5.08 3582 5.08 16939 5.09 30644
5.09 3626 5.11 16939 5.12 30674
513 3628 5.13 16969 5.13 30693
513 3652 5.15 16971 5.15 30811
5.15 3680 5.16 17030 517 30862
5.1 3724 5.18 17036 5.19 30864
519 3770 5.19 17040 5,2 30867
54 3778 5.42 17055 5.43 30899
5.44 3819 5.44 17056 5.44 30933
5.45 3856 5.45 17073 5.46 30937
5.46 3865 547 17105 5.5 30939
551 3872 5:51 17168 5.52 30939
5.52 3909 5/53 17174 555 30990
5.55 3912 bS5 17210 5.58 30993
5.56 3944 5.56 17218 557, 31036
5.58 3971 5.58 17259 5.58 31051
5.59 4013 5.59 17317 5.6 31052
5.8 4049 5.8 17397 5.8 31062
5.8 4101 5.81 17451 5.82 31237
5.82 4184 5.82 17517 5.83 31258
5.84 4191 5.86 17591 5.86 31260
5.86 4209 5.86 17600 5.88 31306
5.9 4254 5.91 17608 5.91 31333
5.92 4282 5.92 17630 5.92 31394
5.95 4344 5195 17682 5.96 31418
5.96 4362 5.97 17lilil 5917 31598
5.99 4971 5.99 18195 5.99 31680

45




NANSNT 3-1 Wdayauwaendu Regression module Ingldlusinsu MINITAB 2019

Lasert

Laser2

Fitted Line Plot
Laser! = 0.8122 + 0.001197 p_B1

0.0593804

|5
6.0 | |RSq 96.9%
o .| R-5q(adj) 96.8%
58
56
54 ]
524
50- >
T gt 1 1 1 1 L)
3500 3500 3700 3800 3900 4000 4100 4200 4300 4400
p_B1
n.)
Fitted Line Plot
Laser2 = - 13.18 + 0.001084 p_B2
o B 00871930 |
| | R-5q 93.2% }
| | R-Sgfadj 93.0%
601 WPl 9300 |
|
‘ |
5.8 ’
| |
56 |
54+
52
50 ,
16800 17000 17200 17400 17600 17800

p_B2

.)
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Fitted Line Plot
Laser3 = - 27.04 + 0.001050 p_B3

'S 0.103037 I
| R-5q 90.5%
| R-Sqgfadj) 90.1% l

62
6.0

58

Laser3

56
54-

524

5.0
30500 30750 31000 31250 31500 31750
p_B3
fa.)

g‘d‘ﬁ 3-19 Fitted Line Plot bimetal position pole 1-3
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Aunsgziawosiifeinsmuatlasmsumudmsdimesiunslunmeadidesnisiae
T#aun1sanguil 3-21 Fitted Line Plot bimetal position pole 1
svnaes = 0.8122 + 0.001197 x funuslumeadil
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LaLa LAy 5.45
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Iﬁamﬂﬂiﬁlﬂﬂgﬂﬁ 3-22 Fitted Line Plot bimetal position pole 2
svEiaes = -13.18 + 0.001084 x sunidluwmeaiiz
Toeimuvisluameadildsuaniusunsy Cancube Wiy 16982 Wounuanaeldsses
LOOIWINAY 5.22
AMunnsyszawesfifeinmnuatlasnsuusMiwesiumisluuveaiifesnislag
Tdaun1sanguil 3-23 Fitted Line Plot bimetal position pole 3

SyEvlalwes = -27.04 + 0.001050 x suvuslumneadis
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A19199 3-2 M3 NEaTUTINAHAE NN THENKAZIUIUYBITBUFVEINARBIAIUANNSIA BT

Auto line station Defect Quantity
Loading station 0
Adjust BRC station 0
Unloading station 0
Measure station 5
Cut Rodt set station 0
Put Rodt set station 0
Put cover station 21
Screw/Unscrew station 0
Battement station 1
Printing station 0
Simulation station 56
Total produce(Simu) 356
Total Produced All 384
Total defect SIMU 56
Overall Defect 83
Yield autoline 78.39%

Tnegnslunisdanyield autoline Anvn 1- (Frudusuide/suruanud) e wadnsluie
funsuannountiudmuidiiaty wedelddunainrunssneitormsiime fiumitly
weainfinisnszaneiigetuniesas Sdlduhdeyamundluamoausias poleluifisuiudoya
199 euunT1ANT20198an591auT2019 TaelvdenisimedinnAe p Bl,p B2,p B3 du

Wi lmesividfe p B1 1,p B2 1,p B3 1
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Histogram of p_B1, p_B1_1

Normal
0.0030° WVariable
== p.s1
p_B1_1
0.0025 -
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Data
n.)
Histogram of p_B2, p_B2_1
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Histogram of p_B3, p_B3_1

Normal
0.0025 | Variable
] ‘== pB3
| S p B3
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gﬂﬁ 3-20 Histogram data compare Bimetal position pole 1-3
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3.4 N1MABRILENIUNITAUAN
o =l 1 b % I 1 o
MN1sAIVANAINNITNAGBIFRATUANATLALEDSIULNEA TegluY195.2-5.6 UaLiInIs

a5 IaN30udl neaesldiunianun3yanisuaneanuilanasl

An919% 3-3 waduiinAwadnsnsanuazinuiuvessvendonmmeasslinisniuauanl

Auto line station Defect Quantity
Loading station 0
Adjust BRC station 2
Unloading station 0
Measure station 5)
Cut Rodt set station 0
Put Rodt set station 0
Put cover station 9
Screw/Unscrew station 3
Battement station 9
Printing station 0
Simulation station 82
Total produce (Simu) 639
Total Produced All Vs
Total defect SIMU 82
Overall Defect 110
Yield autoline 85.43%
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A151991 3-4 natufinAmaansmndnuaziuveeddsnsaaaslinIsmuANATIn2

Auto line station Defect Quantity
Loading station 0
Adjust BRC station 0
Unloading station 0
Measure station 3
Cut Rodt set station 0
Put Rodt set station 0
Put cover station 5
Screw/Unscrew station 2
Battement station 14
Printing station 0
Simulation station 51
Total produce (Simu) 362
Total Produced All 426
Total defect SIMU 51
Overall Defect 73
Yield autoline 82.86%
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A1919% 3-5 waduiinAnadnsnsHanuaz I uIuTeIvedunnaelin1smIuANASIA3

Auto line station Defect Quantity
Loading station 0
Adjust BRC station 1
Unloading station 0
Measure station il
Cut Rodt set station 0
Put Rodt set station 0
Put cover station 21
Screw/Unscrew station 0
Battement station 13
Printing station 0
Simulation station 258
Total produce (Simu) 1316
Total Produced All 1617
Total defect SIMU 258
Overall Defect 300
Yield autoline 81.45%
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3.5 AISNINISWEAINANTISHARLUUReal Time KUlUsHNIUTableau
aunsavildlasnslideyaiignisesninainisesinsertriumsiisioyavedlsunsy
JERERK ImsJGTawhmié?ﬁaT,Wéﬁﬁq%’agam’lﬁﬁéhﬂwaﬂdﬂﬁaamﬂiﬁaﬁagaﬁmﬁu Falwddudin
panunaNAIasdnstuariidoducyal 1yyyymmdd agjLLé’ammsa‘L‘ﬁGVZL1L‘1’flu€hﬂaﬂ‘§léﬁwL‘fJu
%agaﬁﬁaami antuddladaiaidunismuinunisluvesiusunsa Tableau iafmunain

foansianamaglsung LLazﬁg‘uqumsﬁwmmaemls

cnneliaer

Monthly Yield Autoline A Monthly Yield by simulation (‘S:Ilrdmonlh :

January
February

SAFETY

March
April

L May
% ":\ June
7] July
& 1 ’] August
3 { ] September.
(4] October Y
< Select Reference
e

86.43

HEEE

75.50 73.45 % 187.50%
R
; f Bt ) oz
64.17%
I 36 67%
Iln._ | Illu-_
PEQPLE YT iEsinT i g
<
Monthly Yield by simulation  Monthly Defect  Daily yield  Daily ref. Yield  Daily simuyield . Daily defect Hourly yield ' Hourly ref.yield  Hourly simu yield Hourly defect &5 Monthly  Daily B Hourly m o« o

gﬂﬁ 3-21 Tableau monitoring
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unil 4
NAN1SANLLUIY
4.1 wadwsn1swananmsisuldnisaugulummealunisanannnslénisiesei
W1imaTaINlUsINsUCancube
nadnsnsHAneAnlusNINesTUGV2ME32unuATasdnsAutoline isuiunadngsInaINTae

WPIBUNNTIAN-NINYIANT2019

A15797 4-1 MUUTUBURAENENISHEALRSANUINNDITUGV2ME3 298 3AT833nATINL

Auto line station Jan-Jul Implementl | %Difference
Loading station 0.08% 0.00% -0.08%
Adjust BRC station 0.22% 0.26% +0.04%
Unloading station 0.00% 0.00% 0.00%
Measure station 0.74% 0.66% -0.08%
Cut Rodt set station 0.00% 0.00% 0.00%
Put Rodt set station 0.00% 0.00% 0.00%
Put cover station 2.09% 1.19% -0.90%
Screw/Unscrew station 0.29% 0.40% +0.11%
Battement station 0.82% 1.19% +0.37%
Printing station 0.09% 0.00% -0.09%
Simulation station 22.99% 10.46% -12.53%
-BRC MINI < 12.52% 5.70% -6.82%
-BRC MINI>> 8.03% 3.58% -4.45%
Total produce (Simu) 23131 639
Total Produced All 24136 755
Total defect SIMU 5549 82
Overall Defect 6575 110
Yield autoline 72.76% 85.43% +12.67%

NM319914-1 HunmsiSeufieunadnsnisndnserinsyganisnaaosldeuiinsafilduns
HaENSNINARAREAYINABUNNNTIANT201989n3n01ANT2019 uaaslmlufnisanasuesveade
UseLAMBRC MINI < 4agBRC MINI >>31NN15AIUANSEEELaL 05 L UMINEa ddnalirussansaind

NTU 12.67 Wosidua
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A159N 4-2 M1SIUTHULTEURBENSNISHENYDSANLUININETTUGY2ME329891ATe43NTATIN2

Auto line station Jan-Jul Implement2 | %Difference
Loading station 0.08% 0.00% -0.08%
Adjust BRC station 0.22% 0.00% -0.22%
Unloading station 0.00% 0.00% 0.00%
Measure station 0.74% 0.70% -0.04%
Cut Rodt set station 0.00% 0.00% 0.00%
Put Rodt set station 0.00% 0.00% 0.00%
Put cover station 2.09% 0.70% -1.39%
Screw/Unscrew station 0.29% 0.47% +0.18%
Battement station 0.82% 3.29% +2.46%
Printing station 0.09% 0.00% -0.09%
Simulation station 22.99% 10.56% -12.43%
-BRC MINI < 12.52% 3.29% -9.23%
-BRC MINI>> 8.03% 6.10% -1.93%
Total produce (Simu) 28405/ 362
Total Produced All 24136 426
Total defect SIMU 5549 51
Overall Defect 6575 73
Yield autoline 72.76% 82.86% +10.1%

9nA1519914-2 \WWunsidSeuiisunaansnisndnszmnaganmsveaesldeunasi1iuns
HaGWSNISNANRARAYINAEUNNNIIANT2019Tn5n1ANT2019 wanslmlufinisanavedvede
UsgtnMBRC MINI < uagBRC MINI >>31nnsaunuszesiawesiuivea duwalnaiuse@niand

11NTY 10.1 Wasidus
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A998 4-3 PSUSHULT B UNAANSNISHARLEESARLUININGSTUGY2ME329041AT 843N TATIN3

Auto line station Jan-Jul Implement3 | %Difference
Loading station 0.08% 0.06% -0.02%
Adjust BRC station 0.22% 0.00% -0.15%
Unloading station 0.00% 0.00% 0.00%
Measure station 0.74% 0.43% -0.04%
Cut Rodt set station 0.00% 0.00% 0.00%
Put Rodt set station 0.00% 0.00% 0.00%
Put cover station 2.09% 1.3% -1.39%
Screw/Unscrew station 0.29% 0.00% +0.18%
Battement station 0.82% 0.8% +2.46%
Printing station 0.09% 0.00% -0.09%
Simulation station 22.99% 15.09% -71.9%
-BRC MINI < 12.52% 6.86% -5.65%
-BRC MINI>> 8.03% 6.49% -1.54%
Total produce (Simu) 23131 1316
Total Produced All 24136 1617
Total defect SIMU 5549 258
Overall Defect 6575 300
Yield autoline 72.76% 81.45% +8.69%

- & = ~ Wity a i v A & A o
91NA151994-3 WunsSeuiisuraansnIsuanserinsganisnaaesldaunaseiliunis
nadnsmsuAnnasntiAeuNnnTIANT20198an3ngAaNT2019 wasslidufisnsanavesveade
UsgLAmBRC MINI < wagBRC MINI >>31nnsaiunuszaiaesiuivea dwalvirussdnsnind

1NTU 8.69 Lo TUR
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Yield Autoline product GV2ME32
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SUN 4-1 nymluvisianIadnsn1sHaRIINMIAIUANmLLaaesluvea

Monthly Produce and Yield of Autoline
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4.2 N15aAA9Y99VBNFEUTEANWBRC MINI<uazBRC MINI>>

EULLﬂﬂxﬁﬂ’]'ﬁaﬂa@Q‘Uaﬂ‘UﬁNL%EJU?SLJWIBRC MINI < hagBRC MINI>> ‘ﬂ?ﬂﬂ’]ﬁL%iJﬂ?iﬂ’JUﬂll

Tugrafiou nanAufiangeRniey wanslugui 4-3 uag 4-4 auany

%Defect BRC MINI<
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.19%11.02% 10.56% 10.71%

11% 5.87%

JUT 4-3 unugfiiuesiduinudeBRC MINI<aLBaa 8L Y

%Defect BRC MINI>>
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4.3 Han1IAIUANNITImBsAwILdluInea
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Aadenslves suvdlumend 1 8a 3 uanslugun 4-5 uasdliiufaranisruay

szevdumdsawesiuwneavilinmsnssnedmiadesaanmslddeyalutisvesnisvnassldy
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Process Capability Report for p_B1

= LSL , :
| Process Data { | Overall {
| LsL 2500 | i — == Within |
: Target » | ! S e e T T b A e G
| USL 5000 i Overall Capability
| Sample Mean  3960.5 | Pp 1.67
| Sample N 2058 [ ! PPL 196
| StDev(Overall) 248.879 | i PPU 1.39
| StDev(Within) 240412 | Ppk 139
- || o 5
ot Potential (Within) Capability
Li cpu T3
t CPL  2.03
! CPU 144
; Cpk 1.44

! Al : \ _,
8 W0 L § : ieielld =

2450 2800 3150 3500 3850 4200 4550 4900
Weriammancel, Wb/ WU~ vk, |

Observed Expected Overall Expected Within
| PPM < LSL 0.00 0.00 0.00
| PPM > USL 0.00 14.79 7.67
PPM Total 0.00 14.79 7.67

The actual process spread is represented by 6 sigma.
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Process Capability Report for p_B2

| Process Data ' | Overall |
| LsL 16100 | i T b |72~ within |
| Target * 5 ! h b i e
| usL 18100 : / | Overall Capability
| Ssample Mean 173124 | | } Pp 1.31
; Sample N 2058 = b PPL 1.58
| StDev(Overall) 255.087 f PPU 1.03
| StDev(Within)  244.407 | Ppk  1.03
T | iiacpm X
; Potential (Within) Capability
! cp 1.36
; CPL 165
H CPU 1.07
i Cpk 107

AA N
16200 16500 16800 17100 17400 17700 18000

Performance

[
|

| Observed Expected Overall Expected Within
| PPM < LSL 0.00 1.00 0.35
E PPM > USL 971.82 1008.34 634.94

| PPM Total 971.82 1009.34 635.29

The actual process spread is represented by 6 sigma.

61



v.) Avnsdwesmumisluamenlwanzndnainnisidnisaiuau

Process Capability Report for p_B3

i T 1
E Process Data : . Overall |
| LSL 29900 i E = = = Within
i Target % ; ! e =
| UsL 32000 H ! Overall Capability
| Sample Mean  31015.2 B : Pp 1.51
| Sample N 2058 | ] [ PPL 1.60
| StDev(Overall) 231.979 w[ E 5 PPU 142
| StDev(Within) 21717 | ] ! Ppk 1.42
: i | | Potential (Within) Capability
: i cp 1.61
i d cPL 171
' v CPU 1.51
5 : Ccpk 151

S i
o4 '

H

i b i
! s i - |
1 4 L

30000 30300 30600 30900 31200 31500 31800
| Performance j
‘ Observed  Expected Overall Expected Within |
| PPM < LSL 0.00 0.77 0.14
| PPM > USL 0.00 10.91 2.88
| PPM Total 0.00 11.68 3.02 |

The actual process spread is represented by 6 sigma.
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UINIFIUNAUADI] LB Start Motor [Online].

Available : https://www.factomart.com/th/factomartblog/standard-for-motor-starter

FanF3IATIZRLaZUTEUNaNaNIEDR Minitab [Onlinel.
Available :

http://www.thailandindustry.com/indust_newweb/news_preview.php?cid=13107

WHAT IS ECOSTRUXURE FROM SCHNEIDER ELECTRIC? [Online].

Available : https://news.bpx.co.uk/what-is-ecostruxure-from-schneider-electric/ .2560
Node-Red [Online]. Available : https://nodered.org/.2562
HMIBMIEASDD1EOQ1 lloT Edge Box Smart eMMC DC Windows TPM [Online].

Available : https://www.se.com/ww/en/product/HMIBMIEASDD1EO1/iiot-edge-box-

smart-emmc-dc-windows-tpm/.2562
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N15¥iNGage Repeatabilty & Reproduibility (Gage R&R)

GR&R of laser welding position
% GR&R = 15.93%
NDC = 8

Gage R&R

Source
Total Gage R&R
Repeatability
Reproducibility
Operator
Part-To-Part
Total Variation

$Contribution

VarComp (cof VarComp)
0.0017055 2.54
0.0009115 1:36
0.0007940 1.18
0.0007940 1298
0.06548%¢6 97.46
0.0671950 100.00

Study Var

Source StdDev (SD) (5.35 x S} ($SV)
Total Gage R&R 0.041297 0.21268 15293
Repeatability 0.030190 0.15548 11265
Reproducibility 0.028178 0.14512 10.87
Operator 0.028178 0.14512 10-87
Part—To-Part 0.255909 1.3 93 98.72
Total Variation 0.259220 1.33498 100.00
Number of Distinct Categories = 8
GR&R Laser welding position 5.5
Reported by:
Gage name: Tolerance:
Date of study: Misc:
Components of Variation Measurement by Part
10 ; B % Contibuton | 60 4
B XSty Var */,,,%——~§
v 55 i =
b Y y
| S
Gage R&R Repeat Reprod = U 2 3 O el G La e i)
Part
R Chart b
1 Cz o Operatt;r Measurement by Operator
g‘ —= 1 e | UC1=0.1133 60 - =
2 ow0
20 A\ i
-é_ oeit [ Y W\ ’v’,\ “,\‘ oy / ~.“/ Vs b os
Slers d VY N BN X«qua
ALBB 901299 V1B E90A30J N AHE 909D
Part o 3 3 3
Xbar Chart by Operator Operator
i 1 e 2 = Part * Operator Interaction
S 57 P Pl I P = | Opecaor |
s et T T e : Z e
1 | | a7 B
£ ey : g e N %
A ol o e : < 4 & ¥ i
A1BE564398A1BB 564299 ALBE 504209 ‘?;2'/'
Part ”iziassrbslo
Part
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GR&R of Bimetal position (p_B1)

% GR&R = 9.88%

Part

NBG=:13
Gage R&R
$Contribution
Source VarComp (of VarComp)
Total Gage R&R 529.8 1-01
Repeatability 529:8 1.01
Reproducibility 0.0 0.00
Operator 0.0 0.00
Part-To-Part 51780.6 98.99
Total Variation 52310.4 100.00
Process tolerance = 1200
Study Var
Source StdDev (SD) (5L 15 /X ,SD)
Total Gage R&R 235016 118753
Repeatability 23016 ¥18°. 53
Reproducibility 0.000 0.00
Operator 0.000 0.00
Part-To-Part 22 F- 3554 1274 ~-90
Total Variation 22 8 5 1177408
Number of Distinct Categories = 13
GR&R BP_1 (Bimetal position#1)
Reported by:
Gage name: Tolerance:
Date of study: Misc:
Components of Variation
100‘( 3 % Fl. N N b‘ .%Camﬂmfm m
: o
£ |
o
{ sml
Gage R&R Repeat Reprod Part-to-Part 1
R Chart by Operator
) : ;2 ,3 | uCL=82.55 4400
2 \/\/\ ' | |
TR LAA A LN fi,-mm w0
£ N’ ¥ UA N VAN !
N m 06 AR00 N 206 0 N % 56 6 A Do 3600 |
Part por—
Xbar Chart by Operator
:““71“ ” ]
i, N . f\‘ A f\ 7
= 4 {
{mj.-. < Y ?&Q&f’s gm:
R
\x»,nsb«sw.s\'w,-ab‘wq\g\mqu\gq\q 3600
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$Study Var %Tolerance
(%sV) (SVv/Toler)
10.06 9.88
10.06 9.88
0.00 0.00
0.00 0.00
89.49 97.66
100.00 98.16
MeasurebyPart
¥ S SR O < A YR T
Part
Measure by Operator
Operator

Part * Operator Interaction




GR&R of Bimetal position (p_B2)
% GR&R = 5.92%

NDC = 12
Gage R&R
$Contribution
Source VarComp (of VarComp)
Total Gage R&R 529:4 1228
Repeatability 529.4 1.28
Reproducibility 0.0 0.00
Operator 0.0 0.00
Part-To-Part 40983.1 98.72
Total Variation 41512.5 100.00
Process tolerance = 2000
Study Var
Source StdDev (SD) (615 x ,SD)
Total Gage R&R 23.00° 118450
Repeatability 23.009 118.50
Reproducibility 0.000 0.00
Operator 0.000 0.00
Part-To-Part 202.443 1042.58
Total Variation 203.746 1049.29
Number of Distinct Categories = 12
GR&R BP_2 (Bimetal position#2)
Reported by:
Gage name: Tolerance:
Date of study: Misc:
Components of Variation
100 el l, YU/ JO '@ % Contribution {
| ek
= {
2 sl 17250
2ol
ol ot M £ =
Gage R&R Repeat Reprod Part-to-Part
R Chart by Operator
S so! ! ,2 f 2 " uCt=83.97
_g_«r ¥ l /\ A 1/\ fﬁxzs.'l msof
5. il VR e SAJY B
N3 35642008512 B9 64300 N 296 AGog 17000
Part ‘
Xbar Chart by Operator
1 2 3
c T T P il i
g 17500 | [
L
2 172509 s @ 2 LS R ] e 15 @
e e e A e A e G 12 T4 2
E 1" J. I el 5 17250
Emel” VU T V{IT V]| s
AR B904299%% 29042099 M 2904299 17000

Part
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$Study Var $Tolerance
($sV) (SV/Toler)
'y 29 5:92
11.28 5:92
0.00 0.00
0.00 0.00
93_36 52.13
100.00 52.46
Measure by Part
oF TAe s e T 6 60
Part
Measure by Operator
3 2 2]
Operator

Part * Operator Interaction



GR&R of Bimetal position (p_B3)
% GR&R = 6.07%

NDC = 14
Gage R&R
$Contribution
Source VarComp (of VarComp)
Total Gage R&R 555217 0.92
Repeatability 55557 0592
Reproducibility 0.0 0.00
Operator 0.0 0.00
Part-To-Part 5975307 99.08
Total Variation 60309.3 100.00
Process tolerance = 2000
Study Var %$Study Var %Tolerance
Source StdDev (SD) (bl 19 X ,SD) (%$SV) (sv/Toler)
Total Gage R&R 235573 121.40 9.60 6.07
Repeatability 23573 121.40 9.60 6.07
Reproducibility 0.000 0.00 0.00 0.00
Operator 0.000 0.00 0.00 0.00
Part-To-Part 244 .44¢ 1258 -89 99.54 62.94
Total Variation 245.580 1264.73 100.00 63.24
Number of Distinct Categories = 14
GR&R BP_3 (Bimetal position#3)
Reported by:
Gage name: Tolerance:
Date of study: Misc:
Components of Variation Measure by Part
100{ W, | /@ % Contribution | ] L
Az B | ;
5 TP Ry, |
&% 30900
-8
u ﬁ ﬁ Reprod  Partto-Part g g gp;ng ¥ AmEE
R Chart by Operator
1 2 3
§ 80/ ) I - UCL=80.27
e | | 31200
e NN, ot fhgs l
5o VAW T/ W\ A 0900,
D A P NP AT I A P |
306001
Part 7 3 3
Xbar Chart by Operator Qpsrator
il IZ |3 ) Part * Operator Interaction
< | s
o 4 | | Operator
- MAREIN AA i\ /\f\,f\.l&g ; 3200 U =
TRvETEvERCE | N
a | l\/ ’\[ } 2 30900 {1
30600 - | | | < | |
N1 356488 1% 5561 B0 N3 Bh 6 AR | |
30600 |

Part

1%

Part
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Product data sheet

Characteristics

HMIBSCEAS53D1L0A
[loT Edge Box Core eMMC DC Linux

Magelis

AJ
\
A

v
A

-

7T

Main

Range of product

Product or component type
Device short name

Free slots

Operating system

Software package

Complementary
Range compatibility

Accessory / separate part destination
Mounting location

Processor name

Data storage equipment
Memory description
Number of slots

Display resolution
Watchdog timer
Type of cooling

Electrical connection

Integrated connection type

Magelis iPC
IloT Edge Box Core
lloT Edge Box Core

1 SD card SD 3.0, max raw transfer rate 104 MBps . Supports SD,SDHC,SDXC (Standard 32 mm x
24 mm)

Linux Yocto (Linux Yocto project Krogoth 2.1)
Linux Yocto (BitBake branch 1.30.0)
Linux Yocto (Linux Kernel 4.4.38)

Node-RED and system nodes default [loT Wiring

HMIYMIN4GUS1 Interface Mini PCle 4G US for iPC
HMIYMIN4GEU1 Interface Mini PCle 4G EU for iPC
HMIYMIN8AI1 Interface Mini PCle 8x Analog Input 0-10V
HMIYBIN2AIM21 Interface M.2 2x Analog Input 0-10V/4-20mA

Celullar 4G and analog Inputs

Book mounting
Flat mounting
Wall mounting

ARM Cortex-A53 Quad core 1.2 GHz Qualcomm Snapdragon 410
64 GB eMMC (soldered)
2 GB RAM LPDDRS internal (not expandable)

1 slot(s) for mini PCI Express full-size with optional interface plate,
1 slot(s) for M.2 not for storage,

1920 x 1080 pixels at 60 Hz
1...255ms
Fanless

Screw connector, connector type: pin, 1 way, circuit application: ground - location: bottom
Connector, connector type: SMA - location: top

HDMI for For configuration only with 1 on bottom

Ethernet with 2 RJ45 SMSC LAN7500, transmission rate: 10/100/1000 Mbps on bottom IEEE 1588

not supported
COM1 serial link for battery backup with 1 male SUB-D 9 RS232/422/485 non-isolated
USB 2.0 port with 2.0 USB type A, transmission rate: 480 Mbit/s on bottom

TPM connector Ver 2.0 for cyber security - hardware encryption TPM module HMIYMINATPM201 to

be installed/default installed on motherboard

Dec 11,2019

Schyyeider
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Communication network type

1.0 WCN3620 Wi-Fi 2.4 GHz conforming to IEEE 802.11 b/g/n
1.0 WCN3620 Bluetooth 4.1

Cyber secured boot

Secure password boot

Connector type

1.0 GPIO Pin, 8 pins bottom(Software utility provided)

[Us] rated supply voltage

24 V DC power supply
100...240 V AC power supply

Supply voltage limits 12..24V
Inrush current 0.43 A
Power consumption in W 16 W
Control type Resettable
Depth 46 mm
Height 150 mm
Width 157 mm
Net weight 1 kg

Impregnation material

Conformal coated

Main type

lloT Edge Box Core

Number of slots available for
expansion

1.0 slot(s) for mini PCle
1.0 slot(s) for M.2 (not for storage)

Environment

Standards

Class A group 1 EN 55011
EN 61000-6-4
EN61131-2

FCC Part 15

UL 60950

Product certifications

CE

CULus

UL 60950 for IT equipments
ccc

ANATEL

Quality labels

CE

Directives

2004/108/EC - electromagnetic compatibility
2006/95/EC - low voltage directive

IP degree of protection

IP40 conforming to IEC 60529

Electromagnetic compatibility

Immunity to high frequency interference conforming to IEC 61000-4
Disturbing field emission class A conforming to EN 55011
Conducted and radiated emissions class A conforming to EN 55022

Ambient air temperature for storage

-20...60 °C conforming to IEC 60068-2-2
-20...60 °C conforming to IEC 60068-2-14

Relative humidity

10...95 % non-condensing conforming to EN/IEC 60068-2-30

Ambient air temperature for operation

0...50 °C (by default) conforming to EN/IEC 60068-2-2
0...50 °C flat mounting
0...45 °C on mini PCle

0...45 °C flat mounting on mini PCle

Operating altitude

2000 m conforming to EN/IEC 60664-1

Vibration resistance

2.gn (f= 5...500 Hz)eMMC

Offer Sustainability

REACh Regulation

REAChH Declaration

EU RoHS Directive

Pro-active compliance (Product out of EU RoHS legal scope)
EU RoHS Declaration

Mercury free

Yes

#5
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