NETHCD AND . APPARATUS FOR™ MONI TORI NG AND STATUS LABELI NG DISkanPCORH
CARRIERS " BACKGROUND OF THE | NVENTI.ON - Thi s

invention relates to the identification and tracklng of bat ches of objects
through a nanufacturlng process Nbre speC|f|caIIy, relates to a method
and apparatus for %orlgg dgg% u?ﬂﬁlty of bat ches of

seni conduct or mafer Py ANPsRT PolgR LSy ARRIBRDHNs .and for
provi ding status coding at desired processing stations. In-the
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batches of semiconductor wafers or memory disks through
processing operations and for providing status coding at
desired processing stations.

In the semiconductor manufacturing industry
semiconductor wafers are moved through a manufacturing plant
to a number of different locations where the semiconductor
wafers are etched, cleaned, processed using photolithography
operations, tested and subjected to various other n
manufacturing testing and processing operations. Similarly,

.memory disks are also moved through a sequence of
manufacturing operations in a manufacturing facility.

It is common in the industry to handle the wafer or
memory disks in batches contained within carriers
specifically designed for the purpose of supporting the
wafer or memory disks in the proper position for the
manufacturing and processing machinery which may either
process the disks or wafer while they remain in the carriers
or removes them for a processing operation and then‘'returns
them to the carrier. A batch is defined and used
hereinafter to mean one or more (up to the capacity of the
carrier) of the semiconductor wafer or memory disks.

In a manufacturing plant, it is desirable to track the
progress of a batch of wafer or memory disks through the
manufacturing process. Moreover, it is desirable to be able
to maintain at the batch, as opposed to a remote location,
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waf er or' menory disks i.n the proper position for the. manufacturing and
_ processlng machi nery mhlch may either process the diisks or wafer while they
regain in the carriers or renmoves themfor a procesSing operation and then
returns themto the carrier. A batch is defined and used hereinafter to
mean one or nore (up to the capacity of 4he carrier) of the sem conductor
wafer or menory di sks. In a manufacturing plant, it is desirable to
track the progress ‘of a batch of wafer or menory di sks through the
manuf acturi ng process. Mreover, it is desirable to be able to nmaintain at
the bat chceztadppdsfibrmataorenmdkatptt®che processing or progress
-2- cerggig in t;ﬁ{lon relating to the processing or progress of the
bat ch. hﬁb ransponder tags in the processing of disks has been
disclosed in U S. Patent No, 4,827,110 issued to Rossi and Saucer and

assi gned to thqs@s%fgrt%r@ pdlér | EUES iR nEOSSbobsthy GESLEREINAST! hod
~and apparatus in trans onder ta%qwas secured to the _outside surface
of a vertSE§P dsc ose in Patent 4,827,110 issued to Rossi

: and Saucer and assigned to the assignee of this invention.
Rossi et al. disclosed a method and apparatus in which a
transponder tag was secured to the outside surface of a
vertical wall.

SUMMARY OF THE INVENTION

The present invention provides a method and apparatus
for monitoring the progress of a plurality of batches of
semiconductor wafer or memory disks through a multiplicity
of proceséing operations at various locations within a plant
fa0111ty and maintaining information regarding the progress
of each batch at the respective batch. Tﬁe method includes
the step of inserting each of the batches of wafers or
memory disks in a carrier constructed and arranged for
supporting the wafers or disks in parallel, axially
arranged, spaced arrays. A transponder is embedded in a
planar wall portion within each carrier by way of a recess
extending inwardly from a lower edge of the wall portion.
The transponder has a code to identify the carrier and a
batch or disks contained therein and to further identify the
various processing operations to which the batch has been
subjected. The proximity of each carrier to various
locations within the processing facility is detected by
limited range read units each of which is positioned at one
of the various locations and is constructed and arranged for
determining the unique identification of any carrier within
its detection range. Write units at various locations alter
a status code in the transponder to designate that a batch
has been through a particular processing stage. Carrier
identification information from the reader units is also



SUMVARY" OF THE | NVENTI ON The present invention provides a nethod and
apparatus for nonitorihg the progress of a plurality of batches of

.....

sem conductor wafer or nenory disks through a multiplicity of processing
operations at various locations within a plant facility and mai ntaining

I nformati on regardi ng the progress of ~ed8chk batch at the respective batch.
The method includes the step of inserting each of the batches of wafers or
menory disks in a carrier constructed and arranged for supporting the
wafers or disks in _parallel 6 axially arranged, spaced arrays. A transponder

i s enmbedd®tC¥RdaapRanRAaked regatiedy o manide the Bregrsesef of a recess

ext endi ngbabyhed! ¥hi-bagha 99$$@E€?éﬂdﬁidﬁﬂJ portion. The transponder
has a code to identify the carrier and a batch or di sks contained therein

and to further identify the various processing operations to which the
bat ch has beenAaubbdertdanthadvamtiagd oiHfthwagresent cinventyton olis

| ocati ons, i §hj I SSi fagil] i e t.ed lmted range read
units eac%ﬁ%# &ﬁﬁ%ﬁspgl d%o(i% ?nla%é)& g.tndoo%o(ﬁss ttdﬁée%ﬂcf}:\tﬁ o;ji 4’&%&1‘%5 and is

const r uct earuharadeaigad wigh sdmdmalnialdextation qfe thiemoeldcation of any
carrier wéfultihg 98! SubsVAntaNe salidds U ot indilésBiSg | ocations al ter

a status code in the transponder to designate that a batch has been through
a particular processing stage. Carrier identification information fromthe

reader units i Anabbject and advantage of the present invention is
that there are minimal or no upwardly or sidewardly facing
surfaces associated with the incorporation of the
transponder in the carrier. This minimizes the possibility
of pfocessing or cleaning fluids leaching into crevices
associated with the transponder attachment.

A further object and advantage of the invention is that
the cover of the elongate recess is of minimal size and
consequently the weld or juncture of the cover and the
carrier is of wminimal size. This further minimized the
opportunity of the weld or juncture being attacked and
compromised by processing or cleaning fluids. This
minimizes the potential for the separation of the cover and
transponder from the carrier.

A further object and advantage of the invention is that
the cover of the recess and the transponder are optimally
protected from interference with or contact by processing
equipment. '

A further object and advantage of the invention is that
the assembly and incorporation of the transponder into the
carrier is greatly simplified. The transponder may be
inserted into the recess and a single cover of minimal size
is welded in place to enclose the recess and retain the
transponder.



- 3- Stored and updated renptely to nonitor the progress of batches

t hr ough processi ng operations. An obj ect and:advantage of the
present invention is that transponders may be incorporated into an existing
carrier design with mnimal alteration of the nold, resulting in
substantial savings in tooling costs. ~ 4 - An object and advantage of the
present invention is that there are mninal or no upwardly or sidewardly
faci ng surfaces associated with the incorporation of the transponder in the
carrier. This mnimzes the possibility of ing_or cleaning fluids
leaching into crevices &Fottatretramm ; FAEREe

TR e e B gonaerdet achnent . A
further object and advantage of the invention is that the cover of the

el ongate recess,. f 41 nj | an ngequently the weld or juncture of
the cover and ?Hgibg¥rx%;g{ggfﬁi%f%Yngfsg?ésa ?ﬁFEﬁ?ﬁF%NSrV&FWi z&8d the
opport uni Carsfiathaevith e oryl imdrical beragspondekedndndovenpr oni sed by
processing or cleaning fluids. This mnimzes the potential for the
separation of the cover and transponder fromthe carrier. A further
obj ect and advdHGge? oks thPPRveRt YHW| @f t ARt epdewadilepfothehsaradess and
the transponder are optimally

FIG. 3 is a pértially exploded sectional view taken at
plane 3-3 of FIG. 2.

FIG. 4 is a bottom view of an end wall of an alternate
embodiment of a carrier. .

FIG. 5 is an inside perspective view of the wall
portion of the embodiment shown in FIG. 4.

FIG. 6 is a system block diagram.

FIG. 7 is a schematic layout of a typical processing
facility.

DETAILED SPECIFICATION OF THE PREFERRED ODI

A typical wafer or disk carrier suitable for
transporting and supporting a plurality of semiconductor
wafers or memory disks in a parallel axially arranged and
spaced array is identified generally with reference
character 20 in FIGS. 1, 2, and 3. Because the technology
herein is equally suitable for semiconductor wafers or
computer memory disks, the term "disk" hereinafter
designates either type of product as well as any other
generally similar product having a thickness which is
substantially less than the width. The carriers may be part
of shippers for transporting disks to locations remote from
the processing facility, or may also be part of what are



protected frominterference with or contact by processing equi pnent.
A:further object and advant age of the invention is-fhat the assenbly and

i ncorporation of the transponder into the carrier is greatly sinplified.
The transponder may be inserted into the recess and a single cover of
mnimal size is welded in place to enctdse-the recess and retain the
transponder . . -4- BRI EF
DESCRI PTI ON OF THE DRAW NGS FIG 1 is a partially expl oded

perspectiye view of a carrier with a cylinpdgical _transponder and cover.

FIG 2 | s Koait @ 9t annerabred mechanisal, hatestare, (SMIF) poge 3 is a

partial |y sudh asterbers | Rree Weei bfkepedt commeeciallel £bikGa Aumber of
years by Fluoroware, Inc., 102 Jonathan Boulevard North,
Chaska, Minnesota 55318 and are in widespread use in the

semiconductor manufacturing industry.

The carrier 10 consists of a molded body 12, with
opposing sidewalls 14, and opposing end walls 16. The
sidewalls 14 include channels 18 sized for receiving and
retaining the disks. The end walls 16 have an upper edge 20
and a lower edge 22. At a lower wall portion 24, an
elongate recess 26 extends upwardly from the lower edge 22.
The elongate recess 26 which is sized to hold a transponder
28. A protruding portion 30 extends inwardly with respect
to the carrier 10 to accommodate the transponder 28. A
cover 32 sized to fit and close the elongate recess 26 after
the transponder 28 has been set in place is sealed to the
carrier 10. Positioning the transponder 28 at the lower
edge 22 of the end wall 16, allows the carrier 10 to be used
with automated equipment without interference. Moreover,
the configuration permits excellent drainage after the
carrier 10 is immersed in 1iquids during cleaning or
processing.

Referring to FIGS. 4 and 5, a bottom view and an inside
perspective view of a wall portion 34 of an end wall 16 of
an alternate embodiment of the invention are shown. This
embodiment utilizes a planar shaped transponder 36 in a |
rectangular recess 37 extending from the lower edge 22.
Depending on the thickness of the wall 16 and the thickness
of the planar transponder 36, the wall 16 may be molded to
have a protrusion 38 extending slightly inward for
accommodating the transponder 36. An elongate cover 40 is
welded in the opening of the recess 26 by conventional



FIG 4 i's a bottomview-of an end wall of an alternate enbodi nent of a
carrier. FIG 5.1s an inside perspective view. of the wall portion of
t he enbodi ment shown in FIG 4. FIG 6 is a system bl ock di agram
FIG 7 is a schematic |ayout of a typical processing facility.

DETAI LED SPECI FI CATI ON OF THE PREFERRED6ENMBODI MENT A typical wafer
or disk carrier sui.table for transporting and supporting a plurality of

sem conductor wafers or menmory disks in a parallel axially arranged and

spaced array is ideptifie energlly with reference character 20 in FIGS
12, and"S&nBecHHEE Afe rsRladhoite Retai 498 Snlete vhe

sem Conducfaﬂspahdés c]3 dwmwieerrdmmfgu]saxsh&cédm 3Erm "dl sk" herei nafter
designates either type of product as well as any other generally simlar
product having a thickness which is substantially less than the width. The
carriers muy bBeferriog s Fi&.s &,0rthe awiien iblkpck skbagrahpcthéons renot e

fromthe gLoegssbAdoFathe Peadn'fe Uit Ynd A tatipdiilr dSeration
can be better understood. A single carrier 10 is shown for
the purposes of illustration but it will be realized that in
the manufacturing facility a plurality of carriers, which
may or may not be identical, will be utilized to transport
and store numerous batches of disks undergoing processing.
The remote recognition read/write unit 44 drives an
asgociated antenna 42 to propagate a radio frequency signal
identified with reference numeral 46. Suitable read/write
units are manufactured by and available through Texas
Instruments, 12501 Research Boulevard, MS 2243, Austin,
Texas 78759. A suitable transponder model is a RI-TRP-WB2B-
03 and a suitable read/write unit is a model No. RI-STU-
W02G-01. Complete data sheets for said units with operating
specifications and parameters are available from Texas
Instruments by specifying said part numbers. Generally, the
read/write units 44 .and transponders 28 operate by the
read/write unit 44 sending out a 132.5 kilohertz power pulse
from the antenna 28. The field generated is absorbed by a
tuned transponder antenna (not shown), which is rectified
and stored in a capacitor (not shown). At the end of the
power pulse the capacitor provides the power source to
transmit back to the read/write unit. The data includes the
identification code and the status code. The transponders
have more than sufficient storage capacity for storing both
the identification codes and status codes. Suitable
transponders are available from other sources and may
operate in different fashions.

In a manufacturing facility, a plurality of read/write
units 44 would normally be used, each of which is typically



known as® st andardi zed nechani cal interface (SMF) pods. Such carriers have
been offered comercially for a nunber of years by, Fluoroware, Inc., 102
Jonat han Boul evard North, Chaska, M nnesota 55318 aiid are in wndespread use
in the sem conduct or nanufacturlng I ndustry. The carrier 10 consists
of a nol ded body 12, with opposing sidewalds 14, and opposing end walls 16.
The sidewal ls 14 include channels 18 sized for receiving and retaining the
di sks. The end walls 16 have an upper edge 20 and a | ower edge 22. At a
lower wall portion 24, an elongate recess 26 extends upwardly fromthe

| ower edgétﬁﬁloﬂﬁgeﬁQnﬁﬁéqpﬁ sadiaopnehtosthespliace wheyeaat r ansponder

28. A proyawlraﬁ:mt Foeeds edi&ﬂ&'ﬁufﬁ&@ﬁﬂiﬁ %ﬁéré&iéﬁ%ak&st paaearrier 10
to acco te th sponde cl ose the

el ongat e ? YW&F?réﬁsﬁ@hﬂ%F 28nh59n5885199?i ﬁ g&@E'|§‘§ealed
to the caawmastﬂr dhmput@mlﬂ@ for moaDSpnhdgraﬁa stothngluherdaﬂge 22 of

Lne ond valle Mius Gld YBRAUEC SORELSH AnbRyDEaUSELaPkAUEORR! SO cui prent

Wi t hout |nterfer I éover, ura perm excel | ent
drai nage &MﬁQSRQRQQ%U3$e#n40th% @uﬁnuﬁealgnalsqﬁrqm aupprgicndax ng or

processi Ngead/write unit 44 allows the master computer 50 to
determine at any point in time which of the carriexs 10 is
at a location of interest within the processing facility.
The master computer 50 further may control the write
function of the read/write units for labeling, that is,
altering the status code of the transponders 28. The status
code entered into the transponder 28 at a particular
processing station allows a batch to be removed from the
processing and later returned with the processing status of
that batch readily identified on the transponder’s code.

FIG. 7 illustrates a typical factory application where
multiple remote read/write units 44 are each stationed at
appropriate locations designated as processing station 48, I
through VIII, within the processing facility. Each remote
read/write unit 44 may function to read the status and '
identification code or to change the status code.

Individual read units or write units may also be utilized.
One or more read/write units may be positioned adjacent a
particular station 48 to monitor and/or to change the status
code of carriers 10 as they are received or dispatched from
the station 48. The output of the read/write units 44, A-H
are connected to a transmission line 52 which links them
with the master computer 50 which can be positioned at any
convenient location inside or outside of the manufacturing
facility. As carriers 10 bearing unique codes move from
station to station within the facility, the presence of the
carrier 10 at various stations can be verified and logged by
the master computer 50 which polls individual readers A-H.



Referring to FIGS. 4 and 5, a bottom view and an inside perspective view of
a:wal |, portion 34 of an end wall 16 of an alternate enbodi ment of the
i-nvention are shown. This enbodinment utilizes a planar shaped transponder
36 in a rectangul ar recess 37 extending fromthe | ower edge 22. Dependi ng
on the thickness of the wall 16 and the & hi ckness of the planar transponder
36, the wall 16 nmay be nolded to have a protrusion 38 extending slightly
i nward for-accommopdating the transponder 36. An el ongate cover 40 is wel ded
in the opegni of the recess 26 by conventi onal .
6. mobfisthe ERTII e ERISH OFf ISPTRIELS (3 PARHCEIAT RECERESt Fhfsponder
36 in thestatusngoder afedadss phkticular Hitich mag he dlferéd tde system
bl ock dia h ratli f the read/wite unit and transponder
operationg%gghgg %@@#gﬁg%ﬁggﬁgtood. A single carrier 10 is shown for the
purposes of illustration but it will be realized that in the manufacturing
LZC'UH H/zgdp![ g&?&éa%fegﬁr&arirﬂﬁr&i&@'xﬁé& BY Sibd@YedOinbSthdeNbpealieiy ||
forms withé%t departing from the spirit or essential

attributes thereof; therefore, the illustrated embodiment
should be considered in all respects as illustrative and not
restrictive, reference being made to the appended claims
rather than to the foregoing description to indicate the
gscope of the invention.



and store numerous batches of disks undergoing processing. The renote
recognltlon read/ wite:unit 44 drives an associated Antenna 42 to propagate
a radi o frequency S|gnal identified with reference nuneral 46. Suitable
read/wite units are nanufactured by and avail abl e t hrough Texas

I nstrunents, 12501 Research Boul evards 652243, Austin, Texas 78759. A
Suitabl e transpondgr nodel is a R -TRP-WB2B- 03 and a suitable read/wite
unit is a nmodel No. RI-STU W2G 01. Conplete data sheets for said units

wi th operating specifications and paraneters are avail able from Texas
Instruneﬁﬂgﬁﬁgﬁiéﬁkhlgﬁaglgéid part nunbers. Generally, the read/wite
units 44 and transponders 28 operate by the read/wite unit 44 sendi ng out
a 132.5 iloggr Z powne romthe antenna 28. The field generated is
absorbedHUy t ??Eﬁgﬁﬁnﬁgwpﬁﬁ?eﬂﬁa (not shown), which is rectified and
stored in a capacitor (not shown). At the end of the power pul se the

capaci tor provides p o} C ite
unit. The data. |ncIB%§s €n§£?8 Héeﬁl%QF%%saéng%lgﬁdhahqnghatus code. The
transponders Heaeingrehananlsusiredefiprsholddngc dialet Jor & P ALIRL hot h

the identificajkpam caﬂfsngeﬂeﬁtat d8chOH8dy heivial gl @ Wwadlls poiddicn arthe
avail able fromo erate inn i

urce re f ashi ons.
I n .a manuf act d‘l’?ﬂ; P%EH‘?Py,ﬁaXlﬁguﬁél FE?eof angd, ARG E‘Pé‘gt?ﬁﬁet FPRoul d
normal |y be usextemdshinwavfilghintot yhecwhllyl portion from said edge;

(b) a radio frequency transponder inserted in the
elongate recess, the transponder having a unique
identification code readable with an external reader
unit; and

(c) a cover for sealably enclosing the
transponder within said recess.

2. The disk carrier of claim 1, wherein the transponder is
programmable to accept a status code by an external write
unit.

3. The disk carrier of claim.2, wherein the carrier has a
lower edge and the elongate recess extends from said lower
edge. ’

. 3
4. The disk carrier of claim 1, wherein the wall portion
has a protruding portion for accommodating the elongate
recess in said wall portion.

5. The disk carrier of claim 4, wherein the elongate recess
is parallel to the end wall. '

/// .
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-7-  stationed at a | ocation adjacent to the place where-a particul ar
process or manufacturing operation takes place. The read/wite units 44
output, in conventional fashion, to a naster conputer 50 for nonitoring and
storing the data. The unique identification nunber associated with a
transponder 28 and the output signals fl0om a particular read/wite unit 44
allows the nmaster conmputer 50 to determne at any point in tinme which of
the carriers 10 is at a location of interest within the processing

facility. The nmaster c uter,50 further cantr,ol the wite function of
the read/8wi th %?%mfgggl'ﬂﬁﬁﬁﬁﬁ,lngh Fthggaf’%egi"ﬁ Btllfg‘rﬁ“??ﬁh? code of the
t r anspongsinarZBi t yhef ssvattonsdetheat systiemntompird siingnsponder 28 at a
particul ar processing station allows a batch to be renoved fromthe

processing and later returned with the processing status of that batch
readi |y identifakd anplusalibyspéndiskscasaders, eachricgrrien hawinges a

typical factory geali ¢2thOBppBaifgTwalllel %iteMahwaead/ Wadihginits 44 are
each stationed at ag%o riafe_lqcati og_ﬂ%&d Si %Ina(u%tieﬁ% aséé_grocesm]@g?]zt ation
48, | through Shannedp; fexr hpddingcasoavgh oh G e it Rt ad/write
unit 44 may fuariabnakrangetente eheathubdodyd haddmyg fa qefanax omlel or to
change the status, ¢ode Rdi_vi_dual unl ' Lt y al so be
utilized. One B?rﬁ%f”él Flgjé{ag 3 e%l}r?h%% r?a?atge%sg)sélgﬁé({ﬁiei adjﬁ’ézz%nt a
particul ar st adivectéonosubstant ialdyoparaldiednde eald (pkanag gl bf

carriers 10 aspbheyodl €ahCeliontate tHathpjdisrd: fimyasted sitée 48. The
out put of the FI‘)ead/wrlte units 44, A-H are ¢ nnectefl. to ahtransm ssion line
52 whi ch |inkselpBgate recess, and a cover for sealing the

transponder in said recess; and

(b) a remote recognition reader configured for
transmitting a radio frequency pulse to each
transponder tag and receiving from each transponder a
unique coded radio frequency signal for identifying
each transponder and corresponding batch.
7. The system of claim 6, wherein the unique
identification code -for each transponder is programmable,_
and the system further comprises a write unit constructed
and arranged for programming the transponders.

A



wi t h fshe master conputer 50 which can be positioned-at any. conveni ent

| acati.on inside or outside of the manufacturing faci}tity. As carriers 10
beari ng uni que codes nove fromstation to station within the facility, the
presence of the carrier 10 at various stations can be verified and | ogged
by the master computer 50 which polls~ihdividual readers A-H.

the carriers enter .or conplete a particular process the status code of the
particul ar batch may be altered to reflect said process. The present

i nventi on,may .,.be ied in other, specific forns wthout departi from
e ot B oy Ao BeERER or bt od Had ripdftBe o0 PreSFRRR. PRoR
enbodi nenbatichulof idd skendilimugh iay Elurakspeodf stationst canprising not

restrictiy_ge sekSERFe being made to the appended clains rather than to the
f or egoi ng escrig{ion'to i ndicate the scope of the invention.

(a) inserting the batch of disks into a carrier
constructed and arranged for supporting the disks in a
parallel, axially arranged spaced array;

(b) embedding the carrier with a programmable
transponder constructed, arranged and coded for
uniquely identifying the carrier and the batch inserted

therein;

(c) detecting the presence of the carrier at one
station by operating a read unit, positioned adjacent
to said station, the read unit constructed and arranged
for reading a transponder tag within its detection
range; and

(d) wonitoring the progress of the batch of disks
through the processing stations by updating and storing
location and process information received from the .
reader unit.

9. The method of claim 8, further comprising the step of
labeling a batch at a particular station by inserting a
status code into the programmable transponder with a write
unit constructed and arranged for reprogramming the
transponder.

LT



-9 *,*WHAT IS CLAIMED I S: 1. A disk carrier genprising: (a)

a:body with opposing-walls having inwardly ’f-aci ng channel s sized for
hol-di ng disks in a parallel, axi al- arrangenent, each body having a
wal | portion, the wal | portion having an edge, and an el ongate recess
extends inwardly into the wall portion from said edge; (b) a
radi o frequency transponder inserted in the el ongate recess, the

t ransponder havi ng a uni que i denf2fication code readable with an

ext ernal reader unit; and (c) a cover for sealably

encl osing the transponder W thin sajgl recess. 2. The disk carrier

of claim1, wherein the transpondef

nredBammuabl e to accept a status code
by an external wite jgit. 14




3. The-di sk carrier of claim2, wherein the carrier has a |lower edge and

t he elongate recess extends fronlsald | oner edge:. 4. The disk carrier of
ctafm1, wherein the wall portion has a protrudlng portlon for
accomodating the elongate recess in said wall portion. 5. The di sk
carrier of claim4, wherein the elongate .recess is parallel to the end

wal | . 2/2- 10 - 6. A system for

noni toring batches of disks through a pIurallty of stations, the system
conpri sing: ~ (a) a plurality each carrier having

a body with opposing walls with invardl AmﬂER”Q 0channels for holding a
batch of disks in a parallel, 9; each body having a
pl anar wal | portion having an eﬁﬁﬂﬂﬂ%ﬁnﬁﬁce"s extending in a
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directi onseubstantially:parallel to said planar wall .portion, an

elongat e transponder inserted in the el ongat e:recess, and a cover for
sealing the transponder in said recess; and (b) a renote
recognition reader configured for transmtting a radi o frequency pul se
o each transponder tag and receiving fromeach tr

uni que coded radi o.frequency signal for identifying BEEN
and correspondi ng bat ch. 7. The systemof claim®6, wh r ei nREREA gue

i dentification code for each_transponder is_programmeble, and the system
further conprises a wite uAPEIRARL: OE THE INVENIION cd for programming the

t ransponders. 8. A nethod for ﬁnﬁiforing and updating the
oroarese o 2 HALClAhell SRy bAEU e Heg! bl eBhod BHERBRRRIELLS 10 1
const r uct Edramdndtoaiggd ther psrogpessi of ahpldralitynofi batches of
semiconductor wafer or memory disks through a multiplicity
of processing operations at various locations within a plant
facility and maintaining information regarding the progress
of each batch at the respective batch. The method includes
the step of inserting each of the batches of wafers or
memory disks in a carrier constructed and arranged for
supporting the wafers or disks in parallel, axially
arranged, spaced arrays. A transponder is embedded in a
" planar wall portion within each carrier by way of a recess
extending inwardly from a lower edge of the wall portion.
The transponder has a code to identify the carrier and a
batch of wafers or disks contained therein and to further
identify the various processing operations to which the
batch has been subjected. The proximity of each carrier to
various locations within the processing facility is detected .
by limited range read units each of which is positioned at
one of the various locations and is constructed and arranged
for determining the unique identification of any carrier
within its detection range. Write units at various
locations alter a status code in transponder to designate
that a batch has been through a particular processing stage.
Carrier identification information from the reader units
‘also is stored and updated remotely to monitor the progress
of batches through processing operations.
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parallel, axially arranged spaced array; - (b) enbedding the carrier

wi t°h-a progranmabl e transponder constructed, arranged and coded for

uni quely identifying the carrier and the batch inserted t herei n;

(c) detecting the presence of the carrier at one station by operating
a read unit, positioned adjacent t o Suhbstdute Sheet + 28 Septdmbert 1996
constructed and arranged - for reading a transponder tag withinits
detection range; and ABSTE : R | ISVENEIQM ogr ess of the batch of
di sks t hrough t he proceSS|ng statlons by updatlng and storing

| ocation and process information received fromthe reader unit. 9.
~The nmethod of claim8, furthaeTreobPid AprhRAToscroRfl | abeling a batch at a

particul ar station MONITORING FND SEXUUS LASELING OIS CARRIERSEDI e .
transponder with a wite unit constructed and arranged for reprogramm ng

t he transponder.

The present invention prov;des a method and apparatus
for monltorlng the progress of a plurality of batches of
semiconductor wafer or memory disks through a multiplicity
of processing operations at various locations within a plant
facility and maintaining information regarding the progress
of each batch at the respective batch. The method includes
the step of inserting each of the batches of wafers or
memory disks in a carrier constructed and arranged for
supportiﬁg the wafers or disks in parallel, axially
arranged, spaced arrays. A transponder is embedded in a |
planar wall portion within each carrier by way of a recess
extending inwérdly from a lower edge of the wall'pbrtion.
The transponder has a code to identify the carrier and a
batch of wafers or disks contained therein and to further
identify the various processing operations to which the
batch has been subjected. The proximity of each carrier to
various locations within the processing facility is detected
by limited range read units each of which is positioned at
one of the various lqcatiéns and is constructed and arranged
_for determining the unique identification of any carrier
‘within its detection range. Write units at various
locations alter a status code in transpohder to designate
that a batch has been through a particular processing stage.
Carrier identification information from the reader units
also is stored and updated remotely to monitor the progress
of batches through processing operations.

(Please note that Figure 1 should accompany the abstract when published.)
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