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ABSTRACT

This project is a study of automatic conveying of vehicles or AGV (Automated
Guided Vehicle) in the transportation of FPC (Full Probe Card) that use in a wafer test
machine (Advantest V93000) of water test product line. Old transport methods will Use
human with a cart to transport and lift up and down to the tester that causing problems
about ergonomic issue with the operator, furthermore, spending a lot of time in each
cycle. Which is the source of this project that will bring the AGV and the robot arm
together to transporting, changing, the FPC onto the testers automatically and it will
connect to network system to control or command check status of this robot from
everywhere. This project is in according to the policy “Smart Factory” which have a goal
to make the whole production line into a fully automated system that will enable

further development in the future.
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Steps in DIP fla FumeunsUszIIaNan N

1. Image Acquisition
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3. Image Restoration {,‘TJUﬂﬁU%’U"LJ‘a:ﬂmwﬁL“ﬂu objective

raunseRdamaniininderlsenlifeslsfeusuusalaaudn
4. Color Image Processing

5. Wavelets and multi resolution processing

6. Compression N15UUSA

7. Morphological processing

9. Representation and Description

10. Object recognition
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2.2.6 Programable Logic Control (PLC)

Tsunsuundaaeidnmealnsaiaes (Programmable logic Control : PLC)
\Wugunsalmuaumshnureseiesdinaionszuaunshausieg Tasangluil
Microprocessor ijuﬁuauaaﬁ"amiﬁﬁﬁm PLC
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30U (Printer) galutlaguuanainiaias PLC agldnunuuiii (Stand alone)
wndaunsase PLC wae9 fdhéeiu (Network)
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= - 1 w & ! = o 5 &
finuganguinndsiululssnuenamnssusingg Jadsuunly PLC uindu

PLC iHugunsaiuiinleda - am (Solid State) Misunuuaedn (Logic Functions)
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PLC %Uixﬂauﬁmqﬂﬂifﬁﬁﬁﬂﬂﬁ Solid-State Digital Logic Elements
dielihanuagiadulauuuasin PLC Wdwmiumuaunssuiunsvhauvenaiasdng
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N5l PLC dwiumuauinasinsviegunsalineg lulssuamaimnssuasd]
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(5U 2.12 Apgavinnves Programable Logic Control 13 PLC)
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! 1 o 1 o L ! [ |
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AN PLC Usenaumie Miieaudnvila RAM uag ROM
I o = o v o £ bl ] et -
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1 [ v o o af = ek
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2. EPROM (Erasable Programmable Read Only Memory) #u8a11u31%8a EPROM
tagsnaltingstiofiaylunsideulusunsunisaulusunsuvinlalaelduas
dans hilelanniemnuanious wiue ﬁﬁﬁaﬁmaﬁiﬂmﬂsmﬂnjzjzymw,mwﬁu

AU nunlddsuuasulusunsy

3. EEPROM (Electrical Erasable Programmable Read Only Memory)
1 o = L v U A = = =i
wreanudvidnilddedddirsosdloMaslunsiounazaulusunsy
Vel - w ) B v a A o - )
TagldiSmemalwiwidousu RAM uenanduilusududediuunmesdsaslndialngy

1 1 QJQAH 5 s
FIAAZUNINTT WAL TINANENTRTIAVOINT RAM uay EPROM o1l3dieiu

Programming

device | A |Program & data Communications >
memory interface jafm

’ Input  {—p» ¢—{ Output _’I

inter- Processor inter- ;

face —» face I

i o]

Power supply

(gﬂﬁ 2.13 Block Diagram n15%1197U%84 PLC)
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2.2.7 7791 JAVA

Java %38 Java programming language Aan1slusunsui@eing Waunlay 1aud neada
uazimnsaudu Auiem du lulasdaiud nwiifigaussadifolfununiunindanda C+
Tnsguuuuiiiiuistundnefunsndouandiing (Objective-C) wiAuamwiidondn amwildn
(Oak) FsrsdomudulEnlndivinnuves laud nedds wdneudsiauaoululdde e
Faduenuuny aiiuresniv Java seigideulusunsuanunsaldvdnnisves Object-
Oriented Programming UWaIUlUSWASHYDINUME Java L6

@

] o o = d o = a
AW Java LﬂummmmuL’uau‘[ﬂiLmmnau‘uauuﬂWSL'thJuTUiLLﬂiumfma

9

. % ) o = & v
( OOP : Object-Oriented Programming) TUsunsuindeutugnairaniglunana

P = a X & a
AaupaaRafiliulmen (Method) w3engAnssa (Behavior) Feilaniuy (State)

uargunssn (Identity) Ussdwgdnssu (Behavior)

davd

(5UN 2.14 dyardnwellalivesniw Java)
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2.2.8 17¥1 Ladder

wanmeslaozunsy dndudidnualianunsagaulasadrudidlansviau udnani
PLC yiauazadgyadds (Instruction) viaulaeasnmatsuadlumiionudi
Toyalumieanudnu avdaiuilusa (Code) ldanunsadaiuludnuaaes Ladder

Diagram Talnense

F98 NN M URIAIN19 Ladder

An5l4idn&4 Load (LD) , Load Not (LD NOT)

B
LOAD-LD f__”._
B
LOAD NOT-LD NT HF

'
s

YAATaEN15WeU Ladder Diagram Ad3 LD waw LD NOT

0.0

==

WWanks LD Ao
000,00

Wnds LD KOT drudu

AND-AND N

AND NOT-AND NOT

yamduazn1sidu Ladder Diagram #1ds AND , AND NOT

Addrass ‘ instruction | Operands
T
0O0d0 | Lo Q0000

i 000.00 00100 LROD.OO 00001 AND NOT | 00001
s | I :l I | l [E] 00002 AND LR 00000

00003 | Instruction

msld@ds OR , OR NOT
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 OR-OR ” B: B
i —I IR, SR, AR, HR, TC, LR
5_,'0,!:_&&0?-0“0? Bi |J

YAAFIUATNISITEY A1EI OR , OR NOT

Addrass | Instruction | Operands
00000 LD NOT 00000
00001 OR NOT 00100
00002 OR LR 00000
00003 | Instruction

msld@ds OUT , OUT NOT

o y dﬂ.d L o 1 0 o I-II
Wudsndadulyn OUTPUT neuanyineiunsaluvinausiuids

OQUTPUT - OUT

000.00 010.00 Address
| A | 00000

| N

00001

JULUUYRANEI91N Ladder Diagram

OUTPUT NOT-OUT NOT ms¥iauvesfdamaniagnseiiuiu ouT

B: BT :
@ ’ IR, SR, AR, HR, TR, |
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2.2.9 adugn (Cleanroom)
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Clean Room 32 “Wiasare1n” gniuildasausnlul aa. 1961 lng Willis Whitfield
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FPC uaziiaalilignesnuuumdmivmueieegisaulne sushiwdinuasvuneilug
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3.2 nsaanlvansanns

nndaymtrsiuagulein drdeenisvinlunisuuds FPC

v =i

o 1 s e 3 o o
Wuldsdnednlud@iuazdesiinisusynausail

1. AGV el lumsiadeudrelulusumissnegiidesnns

2. Robot arm iteldanunisuBudu FPC

3 dvususiiielfidugiulunisine FPC wasindautie

q. nasmuazIBERge dwsumssumisiiwivenlumsuguviens FPC

]

(UM 3.7 uansgninuaifidesnslunisvinlaseanuasail)



3.2.1 MiR AGV

< o/ ; . -
AGV fidenldazidu MR (Mobile Industrial Robot)
o a  a ° = < d a <
nivszavsnmgelunmahoulumenssdaiidesingnesnuuuanineialaluiuay
v a a L ] o et
flaweTaunuiuasadunundidnnseiing hadensiauldsunsunazdadu
fuannsavaunaniaveaviouyudlnes vidunaludannglast1adnluda
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< o Y | w & 1w P @
fANavIIadun @auisandunvdlaies seafunmsiieusadumsadie HlUswnsudanis

°

g 1 1 1 o/ 4 s 4 o ’ﬂ’ a 1 3
M3dnasvenfumibiurudlnndi 2 i1 Adygasuaunsaussnuminlegaan

) @/ ﬂl 1 URA o o 4 1 =i
200 Alandu FwwpuautRnezinldlugnlumstundeujusuddai

d EIA a d' 1% i
(U 3.9 waunidldnvseiindfiadenin MiR )
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3.2.2 Robot ARM KUKA IIWA 14 R820

wunaiidenldasduves KUKA U IWA 14R820 fidmsvaufiudugiuazsnsa
flunuvsudesa 7 unu 'iaa%'vﬁ;mﬁﬂqazjﬂﬁa 7 - 14 Alanfudivanesonissutminues FPC
lumousntunanserme fszeysell msfnvesusuungie 820 Dadmns uasiiddadu
Cooperative Robot Aeyubusfiannsnvhausmivuysdlietaoniomseil

szuuinwnulasadiediainnisou luusasunumsuvejueud

(5U9 3.10% unuvsiuteonays 7 unuves Kuka iiwa R820)
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3.2.3 COGNEX VISION CAMERA

ndpsdmiunseiuiumissiusudislowndouid U luswmisiideamiudung
figosfimenmasundmnafudumszdr fgulunisindeuiivio MR AGY
sedinurainndeudntien Wewvhnisveadidiumdaiy SaudHhesdnesusnfdmwasteunn
Tunsudu wie ey FPC mszlupsasdnsivesdeniiuviuou vinnaviondunain
aghliiAneuEseuntunuiuegrann nénmsveuendesdiold Image processing

d‘ o 1 g ol 2/ (-] 1 EJ gj 1 e
Wenduwdsesaininasffineld Lazdneiaianuraiardoutudainaululv

o o 1 4 L 4 d lﬁl U - s Q‘) 1
WYUNAAMUIUMIAILANINIEADAdauUN lUdUnBuTUTULlA

(gﬁﬁ 3.11 Cognex Camera Insight 7802)

o a
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luniliionldgu Cognex Insight 7802 Fellunasinilnuadlusiaies

2
v W = [
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wazauazidunigannneduiuiouildlulassnudull Meddigeswidmiu

= P Y a 1w o | )
L‘UEJUIU?LLﬂ‘iﬁJLwaWH;G}a’Naa Vi']ﬂ'\V]W@QQ%C‘]@QﬁQﬂﬁUIUW’]LL“UUﬂ'ﬁ
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Suite of enhanced vision tools including Onboard SD card for additional

PalMax RedLine, SurfaceFX, OCRMax, data storage and easy transfer
and color ID tools for rapid part location of job files between systems
and inspection.

Extended heat sink
on In-Sight 7905 5SMP
high resolution model.

Flexible Image Technology
(FIT) optimizes image
formation and minimizes
the need for expensive
extemal ighting. Wrap-around LED
4 indicator light provides
clear visual pass/fail
inspection results that can
be seen from a distance

Vvision

Field changeable C-mount and

COGNEX

S-mount lenses and an autofocus
ardless of product
option for best image resolution ;%nlahon s
based on working distance.
IPG7-rated housing

provides protection in
harsh factory environments.

(gﬂﬁ SAS iwaasﬁamrﬁhaqwaq Cognex Camera Insight 7802)

3.2.4 MITSUBISHI FX5U PLC
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(U7 3.14 uansgUves PLC $u Mitsubishi FX5U)
3.3 N150ONUUUANULUA

s ¢ o P VY v ° £ g | ¢ & v v |
"U']ﬂﬁ'ﬁ@lLL??WQMNC’]V{LWLﬂaﬂl]'maﬂﬂ"lﬂ'ﬁ'ﬂi%ﬂa‘lﬂiuLﬂu‘l{:l"uUUWWUQ@?IWUIﬂﬁGﬁTNﬂ']u

Tngjarldogililonlusinalunistugy neenuiluanwueasluguin 3.15

580

895

30



A P I
(FU 3.16 uansvwIALaryNuBINITERNKUUAUBUAYUdY FPO)

3.4 A5 UBUTUSHNSY

lumsi@eulsunsuiuazdesiuimadeueeniumugunsalusazegrelnevanuaadl 4

pthafidadeulusunsutufne MR, Robot arm, Camera way PLC

3.4.1 N5 WEUIUSIASY MiR AGV

Mlalaenisdeuvuivusaee o luluiusudazienthiwuaunisviia
Vauaes MiR ms@sussiiumsiievdenfdwiregfutazinisvhausdegiuniw

o o & N\ < ' !
C++ Tuntlavindeunazasrstudu Mission iieliiesenisldau

Dropoff FPC to Machiﬂe1 0#®

Wateh and edit the s sion

o [ ] kY] .
(3Un 3.17 fegransilisuldsunsudmiuniuas MiR)
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3.4.2 151 sulUsunsy Kuka iiwa R820

nMsdgulusinsumuANwuung KUKA iiwa R820 tuaaasldlusinsy Kuka sunrise

a 9] al P = ° od0 vo
Tumsi@sunagzldniw JAVA Weuiemuauleulumsvinuveswsuna Tunidlvsu Input an
9167 MIR waziiuyiau aalusunsuilidsu wazdaillusunsy Work Visual Halunisiviun

a o Qs o 1 a o =
1O YavUNa Imuﬂ?'5[5!ﬂG]aa@ﬂ’]5'§Uﬂqﬁﬂﬂ7ﬂUﬂaa\3'§°ﬂﬂjUL%ﬂ

wa % StationSetup.cal

(U1 3.18 nsideulusunsulaeldne JAVA Tulusunsu Sunrise)

5 CHll eartguration IO Mapping
KRCHOS KAC Vatisbies PLC Fisidbusses, Surnie V08
3

(guﬁ 3.19 srwgnelusunsy WorkViual)
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3.4.3 N15WeUlUsUNIN Cognex camera

1#lusunsuinfusndesiuffie Insight Explorer Tumsidou fasimunguuuuluns
avrvdumeurannines wasidoulusaqiternuaonsiey FPC faguuivuguinsoly
30 FPC ETaﬁNagfﬁm’%‘aﬁmﬁahj wardsrmaunduluiusuna e ludssananans
ausaly LLasﬁﬁaé‘ha&hwaa‘[ﬂmniuu,axrfhﬁdaaaﬂuﬂugmmwaa WU X Y A il

al = v o [ P
AamiAAausaNlUIINYA Origin AlFAmualy Tusuit 3.19

Pass

|(-56.1.95.0) 0.8" score. |
(0.00.0)-(30000)
|0000)-100200)

e —y String Ty [string [x][oocos 35 34 2e 3% 36 34 00 00 %4.564..
; Bomed SERBAGE. |0001€ 30 2e 37 37 3¢ 00 00 00 0.776...

PoseVResut String 854964 00024 4£ 4b 00 00 00 00 00 00 OK......

PoseAngle Result String 8 0776 P_L ,,,,,,,,

Status Result String 8 OK

Srmmeere e e

(oo [ memore [ w5 [ pown ](nestoeies) g b

(U1 3.21 feghalusunsy Insight Explorer Tuduesnisdsdaya)
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3.4.4 N5 WaULUsHNSU PLC

Tn1w1 Ladder Tunisi@eulusunsy PLC Tawagiintinilunissuwayds input output
a v o 1% v | | 1 o N o I3 S
20n31N67 PLC Wagdadl Input nnnieusndunmesgiaguy Yunafiegdrsuensagueud Tund

Weulsunaulagldlusunsu Mitsubishi GXWork 3 #iagu

TS0 1 T [ & ) T =Y 4 ' W AWAY Y Y x
| i — 2y =1 i D100 D0 D200 K30 K2
Send Command Receive
9 (63) 4 Command byle Data
. sat
|
TO TE2
e s s e e o e e e AR L W AR N PN T60 K8
| 4 Command
10 (72)|Power On  Restart . Rasd
Read ¥ R14 R13
T60 M3 MS M703 M105 M1
e — t 4+ 1+ e
11 (81)|Command |Commad Commad Commad Command
Read ;m RB=1  setR7=1 set R7=0 Read R14

R14 R13

Tor
Read Hext
12 §R13
T61 M3 M5 M703 M105 M4
| p——it i+ 14 P e e = — —
13 (100) (Roac Next Commad Commad Commad Command
R13 set R8=1  seol R7=1 set R7=0 R13
———a s — 1 & B K |
: ﬁ
T63 M3 M5 M703 M105 M2 v

(U1 3.22 #eealusunsu Ladder Code)
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HEX | DEC

Program 1 Reset home 1 0001 1
Program 2 Drop FPC to Box 1 0010 2
Program 3 Pickup form box to MiR 1 1 0011 3
Program4 Drop FPC to machine 1 0100 4
Program 5 Pick up Form Machine to MiR 1 1 0101 5
Program 6 i | 1 0110 6
Program7 Spere output 1 1 1 0111 7
Program 8 1 1000 8
Program 9 z 1 1001 9
Program 10 Cal Kuka B 1 1010 10
App Enable 13,14,15

App Start 13,14,15 14

(3U% 3.23 wamamsvheusuaives PLC ieldlumsidenisunsu)
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- da a &
(3UN 3.24 unundidnnsednduazansenvesiainesing)
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AMANUIN A

MiR Datasheet

MIR

Dasignated wse

MiR200Data Sheet

Cellaborative mebike robot

for smaller transport tasks within the Industry, logistics and heatthcars

Dimansions

Langth 00 mm
‘Width =80 mm
Haight 352 mmi
Haight abows fioar 50 mm
Walght (without load) E7hg
f, AFp—— 600 x 800 mm
Color
Ral 70T Iran Gray
Payload
Aobot Payioad 200 kg (maximum 5% Inciing)
Towing Capacity 500 kg (308 MIRHook 200 spscicadonsy
Spead and parformanca
Running tima 10 hours or & km
Haximum sposd forwards: 11m/s (4 kmghg /
backwards: 0.3 mA (0 kvt
Tuming Radus 520 mm ¢areund canter of robot)
Paskiening accuracy +/-50 mm of paskien, +/-10 mm to docking markar
Traversable gap and sii tokranca 20 mm
Powar
Batbery LIENMC, 24 ¥, 40 Ay changingtima up to 3 hours (0-50%: 2 hoursy
Inbernal Charger Ingext: 100230 ¥ ac, 50-80 Hr / Output- 24 ¥, mas 15 A
Envirenmant
Ambiant tamperabure rangs +5°C to S0MC chumidity 10-05% nen-condarsing)
P Class P20
Cartiications ESD certifind
Communication
WAFI Dual-band winskess ACGM/E
Blustoath 40 LE renge: ¥0-20m
s U8 and Ethamat
Sarsors

SCK sakty |aser scarnars 5300 (ot and back)

2£0" yisual protection sround robat

3D camera Intel ReaBarce™

Dstection of cbjects ahsad 50-500 mm above focr

Lkrasonic scanners (4 pos.))

Cumrant status: Crgoing devslop ment. Application: Debsction of trans-
parent objocts.

Top Module
Hax Faight from foor to top 18CO mm
Cantar of grawty Lowvar than 200 mm abowe tha fioor

Mo e inchatre Reboty ApS «d80Imn
i Mec eanannd Ve ToF e 1ot com
CH-EL0 Clum 50 WWw - EStLCaT

a6



MiR200Data Sheet
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AIARNUIN U

Cognex Datasheet

COGNEX

IN-SIGHT 7000 SERIES VISION SYSTEM -

The In-Sight* 7000 serles vision system represents

a breakthrough In Sexdbiity, performance and ease of
Integration. This powerful vision System performs fast,
accuraie Inspactions whike Its compact footprint easlly
fits Into space-constrained production Ines. The unique,
modular design |s highly felo-customizable to your
Jppilcation requirements.

Enbanced performance keeps pace with increasing live speeds ')
Vith ever-increasing production Iine speeds, CUSIOMETs No longer
have to choose between high-speed and Industral performance—
the Ir-Sight TOOO offers: both! WWith biazing fast acquisiion and Indusiry
leading vision toois, Incuding PatMax Redline® SurfaceFxX™
OCRMaX and color ID tools, the In-Sight 7000 vision systam quickly
locaies the part and accurately perfoms the necessary Inspection

Flexible design is field customizable to your application

'Whean It comes 1o faciory automiation, one size rarsly fits all. That's why the In-Signt D00 is designed wih

Fexibiz Image Technology™ (FIT™) that optimizes image formation and minimizes ihe nead for sxpansive exdemal
lighting. Felg-changeable and user-configurabie ighiing and oplics modules provide users with witimate fexiniity o
cusiomize the sysiam for their application.
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