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ABSTRACT

RFID system, as one identification technology with using electronic tag, has been studied in the various
fields for being closely connected with services. Especially, it has been applied to the field of supply chain
management for identifying a lot of objects by real time, but very rarely to field of MES. In this paper,
automatic management system in manufacturing process of semiconductor package elements was designed by
using RFID. For this, the RFID code systems and logical memory structure of tag were analyzed, and
reconstructed UII data region of ISO/IEC 18000-6C, and defined OID of UIIl data region. Also, a mobile and

windows application were designed for being able to manage the each manufacturing process by means of

server and mobile terminals.
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AEFALZ 3m o] AelellA] A3 4= glek[3]
UHF t¥¢] RFID #3kel F#esle] ISO/IEC
JTCl1(Joint Technical Committee 1 of the
International Organization for Standardization and
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SC31(Subcommittees 31) WG4oll4] 1SO18000(860
~960Mz W FAAEG FH)O| EFOE Type-A
2 Type-B +4°] FA= oM, MIT Auto ID A
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< EFstel HEo] 2EE|e] vES=s 2 A
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ok, oM, AR Tl HAlS Axd Zlew A
HEv AR AR A @A Zlew 7Y
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Bretar AR =3 we] 7B AL 9lrh RFID A
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T Fe] F AledEelA] A AHEEH gle A
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I. RFID ZEAA

2.1 REAHA KR8

RFID FTit Hzo)] 7|25e] AAE PHs=
AlHzlo]n], RFID AlHlold FHEx2 FHFse A
Hels 3hdellr F83F Serh FEw ezel
718= 5 2r, vlEsle], AAA2E, AAAHA 2~
g g 3= ojFeAlel s Fdte] JEUY F4i
AAR HIE= AL viAA S Fedich =
gt RFID IF=AAE tleksiAl WS sligkond, o
7| EPCglobal, ISO/IEC, ulD AlE], %u}d RFID
T 5 kgt Aol A ARSEAL gle], 2=
AA Aol we} clekgl HE 2 55 5A9
RFID Al2®] v|ES=Z7) AAEe] 453 ick
A EA R AMEHI 9= RFID 3= AlAE
3£ 194 HelFar glom] Zizke] EAS Avn

ohew} e

E 1. RFID & F=AA
Table 1. The principal RFID code system

T ok A 5 A
ISO/IEC 15459 ISO/IEC Sgma Ao
EPC EPCglobal 5 EF
FH}Y RFID = MRF 22kl A"
ucode ulD AlE] G-a A

2.1.1 ISO/IEC 15459

ol 53l EHH ol EIsr] $Isted Ak =
E2A Part 1A 67A2 A=, 7+ =71 A
L= SR B AP, 3 AL aF
wele] 25 Aol givk Z= AAlE 499
19l RA(Registry Authority) Z5€] g 1k vkt
713z =21 TAC(Issuer Allocation Code)2} TA(Issuing
Agency)7} AHIM o2 Fdsls F9]9Y R A
Fp,  wW|@EF=E ISO/IEC 15459-29014
‘National Public Administration’g ]t} A =}
E K'Z 3k o]F F ZA= 1SO 3166914 A2
gt F7lEEHRNIES KR)E AMEIES 3o,
<2yt A& ISO/IEC 1549 KKR FEAAzla
Ak k999 TACE RS 1A 2sle]
Ael=n, 3EALE PA== 713 =2] CC(Company
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Code), 1¥AFQl F-EZ} Prefix, 7PHA el AAEH
Al Feel ICItem Code), 7FHAQl AA|wke] 2]

Wz c3l SC(Serial Code) = TAEITh

2.1.2 EPC

EPCE "|=2] Auto ID Alefol] o3}e] A=
o mE EAE LI AHEE 5 odes et
FeF AREShE APpEAAelch 78S ohek 2=
AAs =8 v Z=AAE 2838 5 =R
64bit, 96bit =~ L o]} ZHe]e] EPC I=AAE
Aolstelct Al Aejd  F=AAE= GID-96
(General Identifier), SGTIN-96(Serialized Global
Trade Identification Number), SSCC-96(Serial
Shipping Container Code), SGLN-96(Serialized Global
Location Number), GRAI-170(Global Returnable
Asset Identifier), GIAI-96(Global Individual Asset
Identifier) 5 10712 FAd=e] i} dubd el EPC
T2 A 999l Headero} 314193939l Numbers
2 ek Ak9lededel Headers AAIZe], AW
b Hd, 7= 2 rles Aoshe 8bite] wAw
Zole] Bitstringo] AR, 3F%]eddel  Numbers+
Filter Value, Partition, Company Prefix, Item/
Location Reference, Serial Number ZE2 A%,
7 dezk Ak 7PHA]l e R AojEe] 9t o]
S U3 olFelt Aot te ApMaks
Serial Number®] Zogt tl2 v x| Fx&= &

A3t HejE o Fa Sk

2.1.3 ZHIY RFID 2=

=ulel RFID AH|2~7} 7122] 1SO<} EPCe| =
EAA} & 2 oa, EPC Z=AAE A A
- 7+ 3]A}wle} EPCglobalell 553} v]$-& A&
slof 3= st wiitoll =i MRF(Mobile RFID
Forum)ellx] w51zl FZE=AAZA mCode, mi-
cro-mCode, mini-mCode”} ¢Jt}. mCode®] F+Z+=
12bite] TLC(Top Level Code), 4bite] Class,
112bit®] CC(Company Code)+ICC(Item Category
Code)+IC(Item Code)+SC(Serial Code)3] = 128bit
2 A ik AR 73kl &9 TLCE
000H| 4] ~FFFH7}A]  &Fedwn]  o]5=e]] FOOH~
FFFH+= 5752 2 &35 918 dlok=e] glo,
EPCY} T} ISOZEE, IPv6 F4a5 E3e 5= 9
Class= TLCE & wk2 2AFe] 7]3de] st 7]
ol Z=F 43w CC, ICC, IC, SC2| Z3tell
u}2 Class A~ClassGe] F-Holn], 3 7|32 I+

ez 75 y#sle] T&H] Fxo| I=F
sl7] flste] ARSItk webd 7} Classoll w2}
ol up2 27t o2 Ao} A4S Zh=rl
5F micro-mCode+ 32bit -8 ®u}Y RFID
EAARA mizee} o] 2R FE Alo|2E
87 3= An)xe] ALEn] 32bite] mini-mCode
2R "o vme] oo A83kr] $lste] AdA
| Fco|c)

Boad ta

ol

e

e ol

2.1.4 ucode

UE-2] ubiquitous ID AlEfel] 2Jsf] A|gk=]9]ow,
71E8] APEAA R ozt wiEfe] AlE APEA
AS gahe velze AARA do, AviEsls,
4% 5 A 5 BT TR 23 A A
ok ABA Aol 8 9 A Wil dle]
HE AAE 4 9lenZ wtuA] UESIE AM-
sl s gAo] ¢l T-Engine Forumell 2J3}e] 7|%
A A7 AAeR 7] W] S0 AR
7} HE3E Aldoln] Zxeo] Zolr} 128bit TR
d=ich

2.2 Bl ozz|e| =2 =

B2 = wixe] FERE o AlZAl] o
2} vt 725 73 lod, =Ed e |
A A2 ISO/IEC Al 2 ®Hld RFID Z
== ISO/IEC 18000-6C €L, EPC F T EPC
Classl Gen2 ®jzol <lZHe &}la 9t ZF el
o] =4 wRe] FXE I3 1, ¥ 204 Hed
FaL olvk Z¥eA e R vre] EE& o
<~ BankE 00~ 117H4] 47|12 FAl=w ISO/IECS}
EPCE fA3F 725 713 9)A]wh, Bank01-S- ™
o] & c}=r} Bank01¢] ISO/IEC 18000-6C
gz w®Ee] FxedlA] WAL Ull(Unique Item
Identifier)]#]5t, EPC Class Gen2 ®jZ w|xz] -
ZFol|A+= EPCRE Agt} o] F Fxolx= %At
sdold W FEE T3, Bank0lel A== dl
olel= AAl FEAAet e QlFZd AHRE et
W7l $iste] A=t

Bank019] 4 CRC-16(Cyclic Redundancy
Check), 32 EPC(EPCADE  o]Fo|z|n,
CRC-162> 2lt|e} L Ale]o] AE XS H3s)
7] %18+ Air Interface F2]o]x, E|tfel 2Jsle] A
Ak PC= eizel] 7]5% UIl 22 EPC AR5
A EAE QA4S %38l gk

Bank002] RESERVED: ®|19] A® AL Alo]
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E 18k 3Eolx, Kill 2 Access HH=rt A7
He  ododolw  32witE  FAECk  Bankl109]
TID(Tag IDentifier)+ B8] 2 AEWlsr} 4
Jul= cddelm], o] el AP Fulx
(Allocation Class) 8bit ©]¢]oll el |z}l ©]3}
o] Aakal, dEHs 5 el AR} 7S
=t} Bankl12] USERE Bank01 dHlo|e]E A<]gh
EE ARE AR AREA A 5 sl
o]E]e] #AFedo]rt,

MSE | =
1 No[15:0] 1Fy
00 TID[31:16] OFy

MSE LB

Ui[15:0]

[—:-:';m-l.l. USER 204 LI [M:M=15) 2Fy
Bank10 TD 10 PCl15:0] \E
Banko1 u i SRC-16(15:0 .
|___ oo, CRC-16[15:0] OFy

Bank00 | RESERVED | ™ nsB LSE
30y ssword[16:0] |3F,
204 sword[31:16] |2F,
0 Kill Password[15:0] 1Fy
oo K Passwora[31:18]  JoF,

2! 1. ISO/IEC 18000-6C ™%z T-%

Fig. 1. ISO/IEC 18000-6C memory structure
MSE | 3R
TID[15:0] 1Fy
i, TID[31:16] 0Fy
MSE LSE
EPC[15:0]
Bank Il USER 0. EPC[M:N=-15] 2Fy
Bark10 ID 10y PC[15:0] 1Fy
Barko! c ) " )
m EPC oo, CRC-16[15:0] 0Fy,
Barki0 | RESERVED MSE LSE
0y | Access Password[15:0] |3F,
20y | Acces sword [31:16] |2k,
Kill Password[15:0] 1Fy
00 Kill Paseword[31:16] OFy

2| 2. EPC Class Gen2 ®|&z] %
Fig. 2. EPC Class Gen2 memory structure

2.3 Ull M5t OID(Object IDentifier)

OID+ RFID FEREE 71|31 ZEAA L] +
25 7% 4 gl7] wlitel RFID = gH-
shsdshe, ol BAl WAlelA B AMujau vE
A=z 55 ] ¢33 IDAAIY] Az A
Hr} oID Z=2] HAE 0, 1, 271 3l ol&
Z¥z+ ITU-T, ISO, ITU-T/ISO 5o 2 2|73
5 ouiglc}, o9} 72 Al8k2 ISO/IEC 18000-6C
9] Air Interface 743} ISO/IEC 159612 OID f

316

E 2. Z=H oD ¥4 #

Table 2. The OID allocation value of each code
F=AA OID A

15459-1 kCode |1 0 15459 1 |ISO/IEC 15459-1 7]u1F

15459-4 kCode |1 0 15459 4 |ISO/IEC 15459-4 7]uF

mCode 02450 1 |X2u} RFID(3H-450)

micro-mCode |0 2 450 2 | B} RFEID(3H+450)

mini-mCode 02 450 4 |X¥}e] RFID(3H+450)

5bit URL Code [0 2 450 5 |5bit URL 7]4k

6bit URL Code [0 2 450 6 |6bit URL 7|4+

EPC e Toggle bit T

g ISO/IEC 15000-6 ey

: (C Type) P+0ID+0
ipankii|  user :

gaanmo TD DSFID P | cID |o
 Banko1 ull i | Ll ‘ %I ‘T AFI

{ Bankoo] RESERVED H CRC-18

J2 3. Ul dlofe] 4 A
Fig. 3. The relation of UIl data region

Aol wAsle] gleh wWehx] umlel RFID 3=,
ISO/IEC 15459 KKR FE=o|x %% OID 7o)
FEAlEH, EPC F=ol= OID7}F 2|82 EA138)
A= ¢4A|ut EPC F=°] Header 8bit7} F =55
= ] uliel dHeR o7t SRtk
stk Z=4 OID % 3h& 3E 20fx] Bo
FaL ik

ISO/IEC  18000-6C iz =] FFojA]
Bank012] UIl =°]9-e =4 CRC-16, PC, UIl
Data® A%, UIl Data 992 Ales= 7=
el wet Az ve 725 Zderh olSEd
Ull Data %99S Non-EPC F= AAZ lzdad
7d%- DSFID(Data Structure Formatted IDentifier),
Precursor, ObjectID, Object®] 45203 A= 1,
OIDE 4Mjige2x RFID F=E 8 5 9=
= 3odek

PC%J -2 Length, UMI(User Memory Indicator),
XI(Extended PC  Indicator), = NSI(Numbering
System Identifier) @ 7A%|™, NSI= thA| Toggle,
AFI(Application Family Identifier)t}7o] 2|2,
CRC-16=> ¥z} 2JH] Afo] Aw FpilA] ellzfe]
5 AAlshs dlolefelrk. o] IAE 17 3olA
BolFa glel.

N
B

2.4 Ull Hlo|e Yol ola

ISO/IEC 18000-6C<] UIl dHloJg] °3%3& gl=d]
317] 1M 29 3ellxe} 2 odds AlES) 3]
W 1% 49} Zrh
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g A H71A] 2ap Az T ARsRE] A AA

¥ RFIDES o] &
MEB LSE
Bank[HL1DH OID 4F,
Bank01 ag, CID 3Fu
Banko1, | am [R | oF [o] c1c | R-oip o,
Bark0l ) | Lenoth | UM [ [T] aF s,
Bank01 DDH| CREC-186 OF,

T2 4. Ul dlo]e]e] Al 3
Fig. 4. The detail region of UII data

PC2| Length®] 4 1016-1416 v UI d
olele] 9= Holg HF3sla, UMIS F4= 1516
24 User Wl&e] ARgHE 7|2, XI1°] F4+=
1616°]" F7F4<l PCEY AR H-E 7|5, T
TFAE 1716017 EPC°1 ‘?‘Oﬂ“ ‘0’, Non-EPC+
‘PR 7)Z8k AFI®] FAE 1816-1F1624 ®l
S99 Bo} AW D ZHS g_zgﬂ_z‘g_ =5 }\]..9_7(]_,/] EA]d
Wl e slof & e UIl Hlol] ejedo]
o, 8bit®] DSFID T4 i"d AM(Access
Method)>  2bitZ  -7A=¢]  Directory HMT}
Non-Directory W] Z9] dloJg] 7|ExAle w3
337,  R(Reserved)= 1bite] ©vIAL] <doo|n
DF(Data Format)i= 5bit24] OID2] dloe] A8
X33t} DF= =4 47}Zli TE= OIDE
ste] RFID F=7} ol FilA] gfetdd & glek
8bit2] Precursor+ O(Offset), CTC(Compaction
Type Code), R-OID(Relative-OID) 3H-%-°2 A
Hr}h 1bit®] 0% Precursor’} F7FE © slE=A](1),
BFH=A0)5 dEFe AARE 93-S she, CTC
 3bit® TAE =] o= WS R A
oJsle] :Fsla, 4bite] R-OIDE - OID #2
7231 ool

L

oft rﬂl

. EHE A

3.1 gt=A mF|X| X HE S TR

HEe A 712 st Al 3 FollA] wkeA] =
= x| AlskE WAE] $1ste] F+4-'d(SnPb)
T w52 Eathe e 8% 3HE A
st Sl dwbgew mbmA S7|A] el =
< 3P| SlsliAe vk=A HA71A] 2zl = =z
ol ol FA Aokt ZHA] WHAlsks Z94] 2
#%l HeE]=(Plash & Resin Bleed)E Ao} =
£l o]& H=4(De-plash) TAolzkar et o]
vEe S A fF A dAE s
Axe] FAelzkar shar, o] IAellA= vkeA] )

714 22 a2e] f] B3 kgl AARE AA|
AA el FA] AoREEE A7l RS AR
ek ook o] Wl A 2le] A 71
T 27|l & 5 ole &g 2 =R
spoma] chpel A} Palletel] WA Bt 24
= AA7] el w2 FAAE]r) dAsA|RE

W Aol sk o] ol Aadel
Aske s olek wheba 2d 59F Zo] 4¥ FEA
A eI REID A29e Esla e T
YAjols FAR} T8l Aoleh wheal 7]
A 2R AL 219 2PE AT 9l A
o] ohlet FepEE TR} FHE BYshn 9lo]
Pallet 9|2 2|5 3fofof gk zb epdz nlb
ZA S7IA] 2P Palletel] @A ot =W 7t
Palletoll Tag Labeling 2Fj1-2 S=3isla 7|8 4]
2 ) AWel qlejslel AEAR Aol Falo

[

—

=il Tag Laheh Label 0MHz

Pnnter
3 rable
— po
@ P Reader

f—r—’\ 1 aeua

Terminal ke ES/DB
Readert] A L JDerver
<) =z |
Terminal =5
Reader et ’
’ oE3 Terminal
g == Reader#z
e
g
e e g
PSS
b= S00MHz
UE portahle =)

13 b, Hk=A A7)A] Az 3Gl RFID Al2=7le] 74
Fig. 5. The composition of RFID system in manufacturing
process of semiconductor package

3.2 7|12 AE ™o & OID AA

3] 59} zo] MkwAl 71 Zxb Az
RFID A28l A3 $lste] & 29} 3e] 7|4
AEZ Aolgh) % 2014 AHLFE 7H A Ee| 9
slo] 2] 59} zro] AR Bk el g% 6
3} 7} ISO/IEC 18000-6C2] UIl dlo]ElS % 2
o} 13l 6ol HE3l7] <l3le] OIDE AFAd5ted
A eJstodeof ghek o]& $I3te] U dlole] A3
2] DFE AP REID % #g)2el 3o 4317
Sske] 0o AAIIE w3t oIDE I 73 7
o] AAdghet

I3 7904 Company Code: HF=A H7|#A] A4
7o) SHES W] 7 IS AXE TEY
AVe R3] 93 FEALEA & 29] User Name
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2. 718 AE A
Table 2. The definition of basic sheet

CUSTOMER NAME 16 Byte | USER NAME 16 Byte

PKG Type 16 Byte | SOURCE DEVICE | 16 Byte

ASS'Y LOT NO 16 Byte | ASS'Y LOT Q'TY 16 Byte

NEW ASS'™Y LOT Q'TY | 16 Byte | CAR. NO 16 Byte

/G NO 16 Byte

Pro C|T|N|Q |GQ |BOt| B |EM|C M.NO

AE A |ty | "ty Y C O | NO

DsB

WB

M/D

PRE. [D |D | 4| 16| 16 16 |16 | 18 D D

D/F |D|D | 4|18 1B 16 | 16| 1B D o]

PL. |D|D|4[16] 16 16 |16 | 18 D D
Input |98 Automatic Counting M| Compare Ass'y Lot O'ty, Procesd?

Write Basic Sheet , " .
Write Tag Ass'y Lot NO Write Mew Ass'y Lot O'ty
Aftach Tag to Fallet

WO

- -
Cutpst YES
[ Pisting Processor | D/F Frocessor ] Chem. Preprocessor |
Handheld#3 Handheldd2 Handheld#1
“Read & Write Flead & Write Fiead & Write

2] 6. RFID 54 855
Fig. 6. The operating block diagram of RFID

Unigue Wark Wark
Bank01
and ‘ 1D ‘ Part State |4
W
Company Unigue
Bank01
an, Code D 3,
Bank01 _
o[ [rloF]o]cme [ rop |,

a5 7. ULl HelE¢] OID A}7-4
Fig. 7. OID reconstruction of UII data

i)

AAE) Unique ID= AAE FE3P7] $18+
frlgl AWl gre 2 # 29 ASS’Y LOT NO

AAE, gl ID FheE AREth Work Part
=AM a4 FAS TSk AldAlelH, Work
Statei= 3£ 29| 3}t A|Ed]| IHAE= APEAIEA]
3] 5 7k g Es s ok

e

3.3 ofZz/AlolMd AA|

sl=sjlel AdA #73°9] Handheld Device= Intel
PXA 270, 64MB RAM, 128MB
ROM, WIFI IEEE 802.11 b/ge]™, RFID E|Z+=
Gen-2 Protocol Metal Tags AHE38la, AZES]
AA A Y% Z4E2  Microsoft .NET
Framework 2.03} C#NETS o]-&3}a, wnld =
ZPE-2 Microsoft Windows CE .Net 5.0, Microsoft
NET Compact Framework 3.0, C#NETS ©]&3}
v, DB MS-SQL 20005 A3t

Bulverde™
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| User Interface |

RFID Tag Manager Wark Flow Manager

| State Manager | | Lot Card Manager |

‘ RFID Decoder | | Oty Manager |

‘ RFID Encader | | Data Manager |

O3 8. Aol +x
Fig. 8. The structure of application

AAAQ] efFejAle|de] FF= User Interface,
RFID Tag Manager, Work Flow Manager® 74
=] o]F 27 8olx BefFar glrk

RFID Tag Manager®] State Manager+= B9
OIDE ¢lo] =AEE A ¥4 AHE A=3)

B RS S8 Write RE=Z ¥},
RFID Decoder ¥ Encoder= E|Z& Read 2
Wn'teff}ﬁ]— Work Flow Managere Lot 7}=5 ¢
3, x3|, ¢Jdlo|EE F}2|sh= Lot Card Manager,
T WA R, oFE BE 5 A 3
= Qty Manager, A-8-4F QlEjglo] & W j&
& dlo]e]E Fe|3l= Data ManagerZ TAJ%Ich

3.4 MA Znt

mnled o Fe]Alo|Ad] Handheld El7d 3bd A
A= MES(Manufacturing  Execution  Systems)
Manager, 3% 1-3%7, RFID Setd] gl w72

T7A=ltl. MES Manager+= Tag Set, Card 3,
Card %3], Ax3]9] ABrye 7A=Y, 18
9°1W e ARAAES Bolgar glok 2§ 10904
= & 204 AHYE Lot Cards ezl wi3slz
53 A S HolFa 9lck

A 1-3%A vlgrellA= Read, Write ZZA|2
7} ts2zelshH, & 204 A48 Lot Cardell <
@ 7 gl 4 seleh WA 9 AZHDA),
#(TE), CAR. NO(C.NO), M/G NOM.NO):= 7|

C—| o) [ S
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