WO 02/ 27766 PCT/EP01/11182 1 Description Vehicle for transporting a

sem conduct or device carrier to a sem conductor processing tool 5 The
present iwo@entizeq relates to a vehicle for transporting apCeeRIicamstuct or
device carrier to a sem conductor processing tool. 10 In sem conductor
devi ce fabrication a comonly used tr?\r/\sport means for sem conduct or
carriers containing sem conductor de- “vices such as wafers is the so-called
person gui ded vehicle (PGY). E.g., in the cleanroom area of wafer fabs,
these velescdligtianhe pushed manual |y by operators to transfer one or nore
15 wafer carriers fromone processing tool to the next according to the
waf er processing sequence. The structure and form of person gui ded vehicles
may vary Vetdnrdied dicabloyafisportdhot @ temiconeven dr daehiane taatayedaperd- 20

ing on t@%ﬁi%%%ldurcﬁ%#jhéﬁg%@tsii"‘hi %gotiave to be fulfilled, such as the type

of the | dadports o procesgﬁng tool, the nunber and size of the wafer
carri®er to be transferred or the dinension of the aisles and processing

tools w I gq;h%(gr S 4p c rea. With g \5%5.} ;

waf er si 1;zllglse % a\ﬂttné‘ "di éltr?g? er s[r%g?. E%%g]t ?1)111%0?7 e%girﬁnnﬁ‘lﬁlql e S\%ret_!rlq{c@g%i ers
have bec@®Riceadveay Cevheechgpdirdégmasual Ispmiaesidart: oy Qsifa i
transfer g@ans on top of the vehicles performthe task of placing or

pi cking up the wafer carrier to and from the | oadports of the processing
tools, which are then oper- 30 ated manual ly. Commonly used transfer means

conpro se 1id fdeafi 2eRt o deviek- FEeSHeRAIIRE Lo_WnbrElemided dRaianee; the
vehicle is flrfft require tg dock tqQ the processing tool havin th%?]
dest i na SEF0r PoSTHFCTHCGPHe oFS 155 GrB R g ARG TaTS B -
vices such as wafers is the so-called person guided vehicle
(PGV). E.g., in the cleanroom area of wafer fabs, these vehi-
cles are pushed manually by operators to transfer one or more
15 wafer carriers from one processing tool to the next according

to the wafer processing sequence.

The structure and form of person guided vehicles may vary
considerably from fab to fab or even from bay to bay depend-
20 ing on the local requirements which have to be fulfilled,
such as the type of the loadports of the processing tool, the
number and size of the wafer carrier to be transferred or the
dimelision of the aisles and processing tools with loadports
in the cleanroom area. With the advent of larger wafer sizes
25 having diameters of 200 mm or 300 mm, filled wafer carriers
have become too heavy to be handled manually. Instead, me-
chanical transfer means on top of the vehicles perform the
task of placing or picking up the wafer carrier to and from
the loadports of the processing tools, which are then oper-

30 ated manually.

Commonly used transfer means comprise lifter booms. In a cor-
responding loading step for instance, the vehicle is first
required to dock to the processing tool having the destina-
35 tion loadport in order to achieve high placement precision.
In this docking position the vehicle stands in front of the

loadport with the device carrier located on top of the vehi-



In this docking position the vehicle stands in front of the |oadport with
the device carrier located on top of the vehi WO 02/27766 PCT/EPOL/ 11182 2
cle in fvoan2/ofés he | oadport. Then, the wafer carrier is PCHEROL/EAME eit her

turned or pushed to the | oadport by the |ifter boom For this purpose the
vehicle requires a struc- ture such as_to outweigh the eccentric weight of

the wafer 5 carrier, when the lifter bdom i s expanded, resulting in a

| arger total weight or size. The footprint of equipnent and the aisles in

the cl eans®nin afesntaret stiopadpdrt butiss, t haopa Fet Ueaadted tosts of wa-
' he.circum stanti al

10 fer production, Therefore, the |ar st zes and
posi tion tr%“fl?o?ﬁdo?lh? %rl%%beoﬁ?t%r RYTET ntbobaB% OIRPEs Phcriddse waf er
fabri cat ioinfto@stisoor nFou nuim sV plidpdes theenchiwl ¢ i redquiesidescofican aisle
added by S| of .t vehi cl.e erving two opposite praocessi tools is
necessar y‘%lﬁ%s %%\g%r%ser%ooﬁﬁ'éer%}% eeﬁ%p%?%g%? l?r‘g 1313& h%Ptto eer?'“é?'g‘gﬁcy ex-
its, évercafridme, aibtrsthe el tTtawldebant s vetlpaidsd, MoesoMeing namual
transfer QI éﬁ@é@él%é{%ﬂ@%fiéi"%%. boom of the wafer carrier onto the

p .

| oadport needs tinme of operating staff and may cause particle
contam nation due to vibration. Since vehicles have to deal with a variety

of differgnd|fodiesr Shgnsd dQARARUAS, atdieyndissal] ¥s | gk Ml gUe-Lhansf er

han- dling, and are therefore not adapted to specific_|oadport de- signs
such as tHeEu PR Hg- T IFLVPHIERTS oeRipReR svabse | 2dded (#e3e? PR Wprimary
obj ecbi verf pibdudtiivent i THetf P, thdel @ryehd £ &s f Mg tip sordhing
sem conduct or, devices,to a , se condujgtokg goc ssing tool, so that éhe
amount ofSYPYE LA M mEddet! | P Uted- Thet SHPIEVT MEEHSELT Jrand
obj ect i veaisl sol Metrdysa welerc| Balinicdt bmsposdt g A dEMmum width be-
tween two limiting sides of an aisle added by the size of two
vehicles serving two opposite processing tools is necessary,
15 in order to guarantee operators free paths to emergency ex-

its, even if the aisles are crowded with wvehicles.

Moreover, manual transfer or transfer with the lifter boom of
the wafer carrier onto the loadport needs time of operating
20 staff and may cause particle contamination due to vibration.
Since vehicles have to deal with a variety of differently de-
signed loadports, they usually lack an unique transfer han-
dling, and are therefore not adapted to specific loadport de-

signs such as the upcoming norm-compliant loadports.

25
It is therefore a primary objective of this invention to pro-
vide a vehicle for transporting semiconductor devices to a
semiconductor processing tool, so that the amount of foot-
print needed is reduced thereby saving costs.

30

The objective is solved by a vehicle for transporting a semi-
conductor device carrier to a semiconductor processing tool,
said tool having a loadport for a semiconductor device car-
rier attached to said semiconductor processing tool with a

35 side length and a side depth and a height, said tool provid-
ing a free space above the loadport top surface, said load

port being designed to receive the semiconductor device car-



conductor device carrier to a sem conductor processing tool, said tool
havi ng a | oadport for a sem conductor device car- rier attached to said
sem condweo o22ps®©cessi ng tool with a 35 side | ength and areT/deoidaps2h and a
hei ght, said tool provid- ing a free space above the | oadport top surface,
said | oad port being designed to recejve the sem conductor device car WO
02/ 27766 PCT/EP01/11182 3 rier, whiclr can be | oaded on top of the | oadport
surface and which is supplied with an interface for lifting, said vehicle
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chassis for operating the nmeans iftin According to the present
i nvent i oROEE vehig8% 9% Vﬂ?‘?ﬁ/]i%é@untt%to%l"g?ﬁf?}éa&?ﬁ%% FHRBE HhERFrount  of
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mounted to the means for lifting for connectlng to sald in-
15 terface for lifting, and a crank mechanism mounted on said

chassis for operating the means for lifting.

According to the present invention, a vehicle is provided,
that significantly reduces the amount of footprint needed to

20 load or unload a loadport of a processing tool in case the
loadport is mounted to the processing tool in such a style,
that the loadport structure can be enclosed by the vehicle
durifig the loading step. For this purpose the vehicle com-
prises an inner space, that is free of any vehicle support

25 structures, and an open front side, that allows any portru-
sion of the processing tool, i.e. the loadport and related
supports beneath it, or service wheels, a free passage to
that inner space, when the vehicle is approaching and docking
to the processing tool.

30
Thus, instead of taking a docking and loading position in
front of the load port, the load port is covered by the vehi-
cle. The vehicle therefore has a location closer to the proc-
essing tool leaving more space on the aisles between the

35 processing tools within the base.



supports beneath it, or service wheels, a free passage to that inner

space, when the vehicle is approaching and docking to the processing tool.
30 Thus, wastgre of taking a docking and | oadi ng positi onPCWEPéwams2 of t he
| oad port, the | oad port is covered by -the vehi- cle. The vehicle therefore
has a location closer to the proc- essjng tool |eaving nore space on the
ai sl es between the 35 processing tools"wthin the base. WD 02/ 27766
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A means for lifting | Qﬁgpted on the chassis of the vehicle carrying the
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carrier hRidedded ﬂ’tbcgfwlrnosaﬁ iwshidbast bedl apdiepoih sHef @geendlt8ough
t he opp05|te case the deV|ce carrier having a level below the | oadport
surface, ]s r%l the aforenentioned position is to be preferred,
because no additi onal I|fting i s needed when docking to the |oadport. 20
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the loadport with the dev1ce carrier from the top. A means
for lifting is mounted on the chassis of the vehicle carrying
the device carrier, with the height of the bottom surface of

15 the device carrier being in a higher position than the load-
port surface. Although the opposite case, the device carrier
having a level below the loadport surface, is not ruled out,
the aforementioned position is to be preferred, because no
additional lifting is needed when docking to the loadport.

20
In the docking position the device carrier hold by the means
for the lifting is located in a free space above the loadport
surfdce, while the loadport is enclosed by the vehicle lo-
cated in the inner space of the vehicle. In order to load the

25 loadport, the device carrier just has to be lifted down by
the means for lifting onto the loadport surface. Therefore no
horizontal motion is necessary and a high precision placement
is easily implemented. Moreover, since there is no eccentric
movement of the device carrier, the center of gravity of the

30 wvehicle when projected down to the floor is not significantly
changed, thus simplifying the structure of supports of the

vehicle reducing its weight and size.

The means for lifting is operated by a crank mechanism
35 mounted on the chassis of the vehicle for lifting the device
carrier in vertical direction. Since according to this inven-

tion there is only one axis of movement, the forces and vi-



surface, while the |oadport is enclosed by the vehicle lo- cated in the

i nner space of the vehicle. In order to | oad the 25 | oadport, the device
carrier wabv2vbmssto be |lifted down by the neans for |iftPOyERNMO182he

| oadport surface. Therefore no horizontal nmotion is necessary and a high
precision placenent is easily inplenented. Moreover, since there is no
eccentric novenent of the device carrier, the center of gravity of the 30
vehi cl e when projected down to the floor is not significantly changed,
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pl acement of the devicCe carrier onto tthe |opad 10 port is therefore
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15 An embodiment of the invention is now described with refer-

ence to the drawings. In the drawings:

Figure 1 (a) - (e) show different side views of a preferred

embodiment of the vehicle according to this inven-

20 tion, including a top view (a), a front view (b), a
side view (c), a back view (d) and a bottom view
(e).

Figure 2 (a) and (b) demonstrate a determination of minimum
25 with of aisles between processing tools within base
according to prior art (a) and according to an em-

bodiment of thig invention in a top view.

In an embodiment according to this invention a person guided
30 wvehicle is provided, that i1s suited to so-called balcony type
loadports 2. Ideally, such a loadport 2 protudes orthogonally
out of the front side of a processing tool 1. Preferably, the
loadport is compliant with SEMI-norm E15.1. Processing tools
having loadports according to this norm have become very com-
35 mon in the case of 300 mm production and metrology tools. A
free space in front of the processing tool 1 above the load-

port surface extending at least up to the height of the vehi-



(e). Figure 2 (a) and (b) denonstrate a determ nation of mninmum 25 with
of aisles between processing tools within base according to prior art (a)
and accomddnz21766 an em bodi ment of this invention in a tpPETAP&W1182n an
enbodi ment according to this invention a person guided 30 vehicle is
provi ded, that is suited to so-called balcony type |oadports 2. Ideally,
such a | oadport 2 protudes orthogonal l out of the front side of a
processing tool 1. Preferably, the |oadport is conpliant with SEM -norm

E15. 1. Prdeessicogdiog o hdviisngribeatipesrits ool ags | ochidt sa ndgvidave
become ver (o]

com 35 non,in the case qf 0. mm pr oduct j and netr ol
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surface extfdndiong an |tegstofuphteo wdiel diet gitiasdig he, wellichWROP/12Y 766en
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devi ce 8%%#%%&%% gqﬁcgé gg?ﬁ?g' ﬁ%%%kéiis sgéggf % dﬁ%@ﬂ%ﬁﬁééﬁ%ﬁ?%?
liftihg 4t topsofditspdamsd cl e chassis 3, which can be seen in figure 1
(c). Inthis figure 1 a vehicle serving a load- 5 port 2 is displayed. As

is evident fromfigure 1 (a) the device carrier 5 is car- ried directly
above t hé'd ded ydentaderqrustiigieds t Fhehe-deektecarrewdr tizatafovenent

onto ki nefedd GBlrapiths, Zbowhitdte IR &t | ethd 0] €9 reSRPNU N pIrLyes in
t he bottgp1p| e of the .device carrier 5, in, order,to, achi eve high,
preci si o SR LT G STGFU P40 (S T o7 b dogH 7k, RNt he
ve- hocl edeoaipigid oo ddiprdiatpatofat P i thie HdtiSomapliage SPaciee
whi ch had Rp be added .in pr.i or t. 15 FHgHre %h(q% denDnsIrate%i how an
i nner spate G iSLEitEdded T r?s'q)é[f& HASTE F7® Thed ierCEPHEe BT limited
by the | efdnt .anch rtihglet tpderisawpdr tiss cda<hias stscSgnbyedevilee: cate ivese-5
hicle foétprint covers the loadport footprint, thus saving
space, which had to be added in prior art.
15
Figure 1 (b) demonstrates, how an inner space 10 is embedded
inside chassis 3. The inner sgpace 10 is limited by the left
and right side supports of chassis 3, by device carrier 5
hold beneath the means for lifting, and by the floor. Thereby
20 the width of inner space 10 is larger than the side length 23
of loadport 2, and the depth of inner space 10 is larger than
the side depths 22 of loadport 2. Thus, in a correct load po-

sitidn load port 2 does not obstruct with chassis 3.

25 According to this embodiment the device carrier 5 is a front
opening unified pod (FOUP), with the advantage, that the in-
dividual device handling is performed by the processing tool
1, and the lifting path length for the means for lifting just
needs to be about 1 cm, which becomes evident from figure 1

30 (c) . The interface for lifting 51 of device carrier 5 of the
means for lifting 4 has the form of a top mushroom, with a
fork lift as the 1lift connector means 42 as a suitable coun-
terpart for lifting up or down device carrier 5 but any other
connecting means either hanging or sustaining can as well be

35 utilised.



hol d beneath the nmeans for lifting, and by the floor. Thereby 20 the w dth
of inner space 10 is larger than the side length 23 of |oadport 2, and the
dept h of wanze77épace 10 is |arger than the side depths 2PCDEPbcAd§2Ort 2.
Thus, in a correct |oad po- sition |load port 2 does not obstruct with
chassis 3. 25 According to this enbodinment the device carrier 5is a front
opening unified pod (FOUP), with the éﬁvantage, that the in- dividual
device handling is perforned by the processing tool 1, and the lifting
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of chassis 3 the neans ting 4 is essentially a_portal, hol st
Accor di nd-he Paiasd dsd errehsiasEdile afovisehtin Frddie HQrREPYE 42 on

the port a1 higdntd HeRe:HiHt@ s well in order to inprove 10 placenent
characteristics. Conparing figures 1 (c) and 1 (d) the use of a main

di agonal support as a neans for pushing the vehicle 32 can be seen.

Oper at i ng:dmmrraﬁkfl@hrmm 1t hige)meares If ofd)pusid ngsd hef vehhtire diaganabt h

fromthe back s‘_fde of the vehicle, .w.thqut then.neled Jo runn around t he
vehlcle 3

vehi cl e, SHPITYT i%s & NEPocess BRI can be

Operating the crank 41 and the means for pushing the wvehicle

15 32 both from the back side of the vehicle, without the need
to turn around the wvehicle, simplifies the process of raising
or releasing the device carrier 5 significantly. Moreover,
the use of fixed axis wheels as front wheels 31 is possible,
while the back wheels 31 being rotable about the vertical

20 axis are used to manoeuvre the vehicle. Thus, the time of the
loading procedure can be minimized, and the complexity of the
structure is still reduced.
A bottom view protection of chassis 3 is shown in figure 1

25 (e). It can be seen, that chassis 3 simply has the form of a
“U”. Thus, even if there are portrusions beneath the load
port 2, such as service wheels, they would be located inside
inner space 10, if the vehicle is in load position, and would
therefore not obstruct with the vehicle.

30
The amount of space saved in the cleanroom area according to
the embodiment of this invention becomes evident from com-
parison of figures 2 (a) and (b). Several processing tools 1
each having two loadports 2 enclosing an aisle 8 are shown.

35 In order to adhere to the regulations for emergency cases,
there must be enough space for an operator 9 in the aisle 8

to pags through the vehicles standing opposite to each other,



or releasing the device carrier 5 significantly. Mreover, the use of
fixed axis wheels as front wheels 31 is possible, while the back wheels 31
bei ng rotvabbz2abOUt the vertical 20 axis are used to nanorQVERIYH@S2vehi cl e.
Thus, the tinme of the | oading procedure can be m nimzed, and the
conplexity of the structure is still geduced. A bottom view protection of
chassis 3 is shown in figure 1 25 (e). It can be seen, that chassis 3
sinply has the formof a 'U. Thus, even if there are portrusions beneath
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enough spaced AT RRIYAIY F ithd Reerdi 1€ &n 1¥e PASS tdraughhd hesyehi cl es
st andi ng opposite tqQ each ot her, J,Jr‘EV\5102/27766 PCT/ EPO1/ 11182 8 one_of them
serving &HeTsF dthé | XL 2 WD fF3erPs 7Fen stRNRIES F FFInt ¥F t he
ﬁppozi te ig@acagaf}ipizal_ Iuntdea- ra{)ﬂ' qrobacvgdrtcdsa_sz a]?:_ld m@cgésgiﬁg Vh\:hc_Qilfls'ii§| mds

as been 2. iC may be observed i jgure : [ accordi ng
o the. o EA0dRI 0Pk Tt o THEI G r S el 1o 0 be-
causelt heff @biqud rit. 0Wf0 .t00® \Eetxiccl e can be laid over the foot- print of a

| oad port, which can be seen in figure 2 (b). Us- ing a typical nunber of

| oadports 2 and processing tools 1 in a fab, 250 n2 of space can be saved
with an cost equivalent 10 of about 5.000.000 Euro. WO 02/27766

PCT/ EPOL/ 11182



9 dains: 1. Vehicle for transporting a sem conductor device carrier to a
sem conduct or processing tool (1), 5 (a) said tool having a | oadport (2)
for a semwaomnzites or de- vice carrier (5) attached to sai dPEeFEPEIONd2Ct OF
processing tool (1) with a side lenght (23) and a side depth (22) and a
hei ght, said tool providing a free spage above the | oadport top surface,
and 10 (b) said | oadport being designed to receive -the sem conduc- tor
device carrier (5), which can be | oaded on top of the | oadport surface and
which is Gugpphsed with an interface for Ilifting (51), (c) said vehicle
conprising 15 - a chassis (3) conprising a skeleton of support elenents
surroundi ng an i nner space (10), which is left free of any support

el enent s bof Vehacskeferohrandroabibg fr eehyjcardested davimet karveékiclte front
side, saidd { 4 n | arger than the side | ength
(23) of sé;ié ecf% ort, %ﬁéoz%@é/éﬂ% Toof gLl

0 20 sal d inner space (10) having a depth | arger
than Phe &)de safeptirqlhawing 4 doasieper t (2) Foser setmiweriwctadd)depunt ed

to the chassd ${:3)idOr (IPUNRGEHLE MSNL] 8 senPcdBARSLEP prbdddHond 4)
nounted to the chassis (3) he . 25 vehicle within the vertical Theight

L of t |
range of G flde Wipdt & ctidsaienaiadiott ,286r2 pPhee ngeBFh pl 2k fdip? sai d
sem condudigtht d@H R T ifodiing & fedd i sty sbsposent el dddpos@nnect or
nmeans (4 nouq%fd to the means for lifting (4) for connecting to said
i nterfacd®BFEYOr*991t3Hy (51) of the device carrier (5), - a crank
nmechani snii)41)s il ritetipsrts el rehased 89fS) forropeiee athagséhecomans- f or
liTting (t4 r é/g‘?fio e/ 207a7r6:r6ie|:3)ccr( P,Olmlzﬁl'ilclhszcan be loaded on top of the '
loadport surface and which is supplied with an interface for
lifting (51),

(c) said vehicle comprising

.

15 - a chassis (3) comprising a skeleton of support elements
surrounding an inner space (10), which is left free of any
support elements of the skeleton and can be freely accessed
from the vehicle front side, said inner space (10) having a
length larger than the side length (23) of said loadport, and

20 said inner space (10) having a depth larger than the side
depth (22) of said loadport,

- a set of wheels (31) mounted to the chassis (3) for moving
the ¥vehicle,
- a means for lifting (4) mounted to the chassis (3) of the

25 vehicle within the vertical height range of the free space of
said loadport, for placing or picking up said semiconductor
device carrier (5),

- a vertically disposable lift connector means (42) mounted
to the means for lifting (4) for connecting to said interface

30 for lifting (51) of the device carrier (5),

- a crank mechanism (41) mounted on said chassis (3) for op-

erating the means for lifting (4).



10 2. Vehicle according toclaiml, char acteri sedby
conprising a neans for docking to said |oadport, such that 5 the neans for
lifting (WQowar7se/i ng a sem conductor device carrier (5) PEeNER@s1I1E82p0Sition
directly above the |oadport (2). 3.Vehicle according to claiml or 2, 10 ¢
haracterisedinthatthelift connector neans (42) is a fork
lift, and the inter- face for Iiftin91951) has the .formof a nushroom 4.
Vehi cl e according to anyone of claime 1to 3, 15 characteri sed
i nt hat the sem conductor device carrier (5) is a front opening uni-
fied pod carrying at | east one sem conductor wafer of a di- aneter of at

| east 306 -nY?%? ?e‘”f‘%‘?"?%lgg %h?g%‘émaﬁcordi ng to anyone of claims 1 to 4,
char acttaenictediintklda tothe chassis (3) is U shaped. 6.

Vehi cl e according to anyone of claims 1.to 5,. c.h ract.eri sed
Tt b e e A PR s S5 e S (BT T R (4HE manu-
ally by ameoperatsorfor?.liehing €4dc candivignd @ agoineondudiar nevide 6, 30 c
har a GalrrA G %e%c!her}, ty rf)o%itti%q{ qil%}; Qébé\lfé LY ](o@dﬂér@ portal

hoi st .
(2).

3. Vehicle according to claim 1 or 2,
10 charactezrised in that
the 1ift connector means (42) is a fork 1lift, and the inter-

face for lifting (51) has the form of a mushroom.

4. Vehicle according to anyone of claims 1 to 3,

15 characterzrised in t hhat
the semiconductor device carrier (5) is a front opening uni-
fied pod carrying at least one semiconductor wafer of a di-

ameter of at least 300 millimeters.

20 5. Vehicle according to anyone of claims 1 to 4,
characterised in t hat
the chassis (3) is U-shaped.
6. Vehicle according to anyone of claims 1 to 5,
25 characterised in that
the vehicle comprises a means to push the wvehicle (32) manu-

ally by an operator.

7. Vehicle according to anyone of claims 1 to 6,
30 characterised in that

said means for lifting (4) is a portal hoist.



