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[ 00011 The present invention relates to a | ow cost diagnhosi s
systemfor a transport robot, in which the diagnosis systemutilizes
a sensor for detecting the position of a substrate, the sensor being
di sposed in an existing processing apparatus. BACKGROUND ART [0002]
Conventionally, as an apparatus for perform ng various kinds of
processi ng such as a filmdepositing process, etching process, and

the like, there is known a process s (so-called cluster -
tool apparatus) which is constit%%gggfi§ﬁiﬁ@&ﬁ in Fig. 1, such that:
a load | ock chanber B for a substrate S and a plurality of processing

chanbers C are disposed to enclose a central transport chanber A

havi ng di sposed t her &AGNOSEWSHSTEM GIOR TRANSRORITROBOF substrate S
i ntroduced by the transport robot 1 into the load | ock chanmber B is
transported to and from each of the processing chanbers C or anong

t he respectjrﬁ%l_ﬁ{lﬁfgﬁ%ﬁgnchanber s C. (0003]
{0001]

The present invention relates to a low-cost diagnosis system for a
transport robot, in which the diagnosis system utilizes a sensor for detecting
the position of a substrate, the sensor being disposed in an existing
processing apparatus.

BACKGROUND ART
[(0002]

Conventionally, as an apparatus for performing various kinds of
processing such as a film depositing process, etching process, and the like,
there is known a processing apparatus (so-called cluster tool apparatus)
which is constituted, as shown in Fig. 1, such that: a load lock chamber B for
a substrate S and a plurality of processing chambers C are disposed to
enclose a central transport chamber A having disposed therein a transport
robot 1; and that the substrate S introduced by the transport robot 1 into
the load lock chamber B is transported to and from each of the processing
chambers C or among the respective processing chambers C.

(0003]

The transport robot 1 is provided with a robot arm 11, and a driving
means for driving the robot arm 11 so as to be swung and telescopically
moved {extended or contracted) on the same plane. At a front end of the
robot arm 11 there is provided a robot hand 12 for supporting the substrate
S in a state of béing placed thereon.

(0004]

In this kind of transport robot 1, it is necessary for the robot hand 12:



The transport robot 1 is provided with a robot arm 11, and a driving
means for driving the robot arm 11 so as to be swng and

tel escopically noved (extended or contracted) on the sane plane. At a
front end of the robot arm 11 there is provided a robot hand 12 for
supporting the substrate Sin a state of being placed thereon. [00041
In this kind of transport robot 1, it is necessary for the robot hand
12: to appropriately hold the substrate S which is located in a
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sensors and the [ike are provided in order _
By the way, the above positional deviation of the substrate is

sometimes attributable to the breakdown of the robot arm and parts such as
motors and bearings which constitute the diving means for driving the robot
arm. In such a case, even if the motion of the robot arm is adjusted at a
specific position, the positional deviation comes to occur due to deterioration
in measurement accuracy and in accuracy of operation to cancel the
positional deviation. If the transport robot is left as it is with the positional
accuracy thereof being lowered, it will give rise to the poor quality of the
product processing and the mechanical troubles in the apparatus, thereby
incurring increased losses. On the other hand, in order to prevent the
apparatus operating rate from getting lowered, it is preferable to carry out
maintenance on schedule by taking advance notice of the mechanical trouble.

However, if separate parts such as sensors and the like are provided in order



to judge the normality of the transport robot, not only becones the

constitution of the apparatus conplicated, but al so becones the cost
t hereof high. Patent docunment 1. JP-A-2007-27378 DI SCLOSURE OF THE

| NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON [ 00071

Therefore, in view of the above points, this invention has a problem
in providing a diagnosis systemfor a | owcost transport robot which
| nproves the apparatus operating rate without incurring an increase

'n the numbgy ;QhiePRNES nolANY BERRE MGt Gt RoE a1l 008 thes the
constitution of the apparatus complicated, but also becomes the cost thereof
high.

Patent document 1: JP-A-2007-27378

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION
{00071

Therefore, in view of the above points, this invention has a problem in
providing a diagnosis system for a low-cost transport robot which improves
the apparatus operating rate without incurring an increase in the number of
parts.

MEANS FOR SOLVING THE PROBLEMS
[0008]

In order to solve the above problems, the diagnosis system for a
transport robot according to this invention comprises’ a transport robot
having a robot arm with a robot hand at a front end thereof for supporting a
substrate to be processed, the transport robot having a driving means for
driving the robot arm; and at least one detection means disposed to detect
the substrate supported by the robot hand when the substrate is
transported by the robot arm among a plurality of processing chambers.
When a predetermined portion of the robot arm is detected by the detection
means while transporting the substrate by the robot arm among the
plurality of processing chambers, a reference value is prepared by obtaining
operation data of the robot arm to be detected by the detection means.
When the predetermined portion of the robot arm is detected by the
detection means, an operation data-at that time is obtained, and the
operation data is compared with the reference value to judge that the
transport robot is abnormal if a change exceeds a predetermined range.

[0009]



In order to solve the above problens, the diagnosis systemfor a
transport robot according to this invention conprises: a transport
robot having a robot armwith a robot hand at a front end thereof for
supporting a substrate to be processed, the transport robot having a
driving neans for driving the robot arm and at |east one detection
means di sposed to detect the substrate supported by the robot hand
when the substrate is transported by the robot armanong a plurality
of processing c IS, t ) . i h rm
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Therefore, tl#81%] gns of occurrence of abnornmality can be grasped at
an early date, thereby enabling schedul ed nai ntenance and, as a

resul t, the i nphddesasibed; 2bavhe aegopdingt tosthip eneantian, the aormalige of the

| mpr oved. [tq-g%s?plort robot can be easily judged by making use of the existing elements.

Therefore, without increase in the number of constituent parts, the cost can
be reduced. In addition, when the transport robot is operated to the
predetermined position, judgment of the normality of the transport robot is
made. Therefore, the signs of occurrence of abnormality can be grasped at
an early date, thereby enabling scheduled maintenance and, as a result, the
improvement in the apparatus operating rate can be improved.

[0012]



In addition, according to this invention, there nay be enpl oyed a
constitution in which the robot armis driven so as to be sw ngabl e
and extended or contracted on at |east the sanme plane, and in which
the detection nmeans is an optical sensor which is disposed to throw
(project) light in a direction perpendicular to the plane. This

i nvention can be applied to an exanple in which the robot armis
constituted to be novable up and down in order to hand over, e.g.,
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[0014]

. On the other hand, the operation data can be obtained based on a time
after the predetermined portion of the robot arm has been detected by any of
the detection means to the time when the predetermined portion of the robot
arm is detected by another detection means, or based on a time from an
order to start operation of the transport robot to a time when the
predetermined portion of the robot arm is detected by any of the detection
means.

[0016]

In order to improve the rate of operation, it is preferable to make the
judgment of abnormality of the transport robot when the predetermined
prescribed operation is being performed. Here, the prescribed operation
includes the operations to be performed based on a predetermined operation
program such as initializing operation of the transport robot, and the like,
aside from the operations of transporting the substrate for various kind of

processing on the substrate.

[0016]



In the transport robot to be used in a cluster tool apparatus, when
the predeterm ned portion of the robot armis detected, only the
predeterm ned operation data may be obtai ned by extraction. In this
manner, by determ ning the detection neans which serves as a
reference in judgment of normality of the transport robot, the
control for the judgment can be made sinplified. [0017] Furt her,
in case the robot armis novable up and down, the judgnent of the

transport robot gﬂté? %nﬁ?@k‘% ggsgnﬁtgﬁgee%h%@t Eir%g%fi‘et'b&kﬁppa%&u%,h@vﬁ%ﬁ%ﬁ

by judging the ranspor ot at the sane hei ght,
the signs ofpréRehaninedpoktionbl efe fhot RemCiRURBctéd, ONLf MR brdkistaiinah
of the robot armand the robot hand relative to the optical axis of
the optical opexation. dBESTMMIDE: FORADARRYY NSXITRELIORHE [AVENT | @Rnhe) 18]
Now, with reference to the processing, apparatus as shown.,in Fig, . 1. a
descri pti on “GFPTIHRE Y9& OBfm%Wse%BgisﬁﬁYﬂs SR M?’Eﬂ’i‘c?m%‘digﬂ%é‘ﬁf’f on

is applied. | . r NSPOJ L i i i
wth o tr andpapRiBERe R AEnadolf Ol BROKNER 5L B g B B At
means 2 is p{®RMiff@d in the nei ghborhood of a connection portion to
each of the Er ocessing chanbers C. (0019] As the detection neans
2 there are loptical sensors of a known construction such as a
| aser sensor, an LED fiber sensor, and the like. In this case, the
det ecti on meansfartherdngpesthe wheharmas movable ussanst dpwetdg Jvegroertl | y

CRHE ST LN RO TR NS e,
(398, U 1.7 g o Shos o or GRS S o] At ohSTEARI 2, | |
signs of mechanical troubles may be caught from the inclination of the robot
arm and the robot hand relative to the optical axis of the optical sensor.
BEST MODE FOR CARRYING OUT THE INVENTION
[o018]

Now, with reference to the processing apparatus as shown in Fig. 1, a
description will now be made of an embodiment to which this invention is
applied. In other words, the transporting chamber A is provided with a
transport robot 1 of a known construction, and a detection' means 2 is
provided in the neighborhood of a connection portion to each of the
processing chambers C.

[0019]

As the detection means 2 there are used optical sensors of a known
construction such as a laser sensor, an LED fiber sensor, and the like. In
this case, the detection means 2 is disposed such that light is projected
vertically relative to a robot arm which is driven to swing and telescopically
move on the same plane. The detection means 2 is of a translucent type
which is made up of a photo-transmitter 21 and a receiver 22. It is also
possible to use a reflection type of detection means.

[0020)



A description will now be made with reference to Fig. 2. The
transport robot |. has two notors as driving neans (not illustrated).
The rotating shafts 10a, 10b of the respective notors are di sposed
coaxial with each other. Each of the rotating shafts 10a, 10b has
connected thereto the robot arm 11 so as to constitute a link
mechani sm The robot arm 11 has a robot hand 12 at a front end

t hereof through a gear box G By appropriately controlling the
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direction. The substrate S is thus supported in such a manner that the
bottom surface other than the peripheral portion is floated off from the robot
hand 12.
[0022]



- During the tinme in which the substrate Sis being transported to the
i ntended position, the robot arm 11 inclusive of the robot hand 12
W Il respectively cross each of the detection positions 2a, 2b of the
detection neans 2 which are provided in the transporting chanber A
near the connecting portions between the transporting chanber A and
the first processing chanber O and the second processi ng chanber C2,
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return the robot arm 11 to the original state (standby position) (see Fig. 3).
[0024]

During the time in which the substrate S is being transported to the
intended position, the robot arm 11 inclusive of the robc;t hand 12 will
respectively cross each of the detection positions 2a, 2b of the detection
means 2 which are provided in the transporting chamber A near the
connecting portions between the transporting chamber A and the first

processing chamber C1 and the second processing chamber C2, respectively.

Therefore, in a position on an orbit which crosses the detection position of



Further, the operation data as the reference value may be prepared
based on the relationship between the elapsed tinme fromthe detection
timng of one detection neans 2a to the detection timng of the other
detection neans 2b, and the rotational speed of the notor (data on
sw ng speed and extension/contracting speed) (in this case, data can
be prepared by, e.g., replacing the elapsed tinme and the speed with

t he novi ng 4] ta .C : j eq i o]
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encoder coogwpletelscrossedhihecdetackion yasitienytien sighal ab oive dpicetien enedined
portion has been detected by the sane detection neans, and the
operation 8dregormes OFL agdivr ence val ue. In case the data has changed
beyond a pr rmned range, the transport robot 1 is judged to be
abnormal . ( In case the robot arm 11 itself is constituted

b bl [ th h

robot 11 e uaiBo PR Rarkie Rl Maf e ARRGbE0Y, AR B
bot 1 is | udgdd ¥ | ER

3 the sancoieerioh et PrORBLIG, Faud B (hERTBAMAL BAN Lin RHERCR

robot arm jiepive th@efoodiide velnd. 1Thid bper@iRAdGa 2 ifbbittnéd babedphi tial
axis of an optical sensor as the detection neans 2 due to

det eri or at tiomngfofcenichingiehthepsighal suedchas’ theatdtagsorameant @a] Rk aviem

the time when the robot arm 11 i s, swung qQr extended or contracted. As
aresult, 1‘9b%{lwf ii2 ishmayed dgemotng gr%ﬁ@%ﬁsmﬁecmlém&érﬁon@%s

2 will change, ,so_that. the ad\éanc sitgns of chani Tal roubl e, cap be
br ought _toS%iopgnPf?ﬁQ.smfgo%ﬁm e erdt ft%'alajlgﬁ et B OGE nHPFdSy @b‘?
abnormal i  y3o 0tichEardBQ A hHAAPPRL LORRE dmEIRRCHIRAHAGR thhfng of

r obot hand oes not ‘support e su ring

predet er m pedl oPEIRS AbicbEON WRELR RANS (Re'EBLRS ohNikki B b LR oS RiE@Ton
and the |like of the transport robot. However, i1n case that

pr edet er m mednp @bt {inthisf caske thio bpératiorn dskavdereing &s tie beferteice otabale by
the detection neans 2 is detected by any one of the detection neans 2
duri ng t heaniidgentifieationhaumblestthat & glotied ¢, nggs, eank pletectidnf meansrand
processi ng. chalnber to anqt her processing chanber duri ng vari Qu

1 | S
processi ngitf FIRRRLFIRG (theXgaws Jsephaegighued dne the anfiglgneans)can Pge,
made of thg,nqr.mal | f.the,transpo robhot ,1 ev ripng. the, .
Vari ous prSRe8ePRg e BrmiiTLbORTEREE the SRk HemdLFY of HhedninBs vobot
not ed t hat1t;he ) - i t t. .2 t
det ect ed b%/ 1? hsé&gg%g{:etq? %&ﬁ%ﬁgﬁgﬁ% b%g%?hﬁo?&géﬁpﬁqmmt% égé tjz(j:)a 't%é aeofll'(laen
through hoag&aal dperkBionfd¥ta (time) is obtained. The operation data at this time is

compared with the reference value by the control means. In case the data
has changed beyond 2 predetermined range, the transport vobot 1 is judged
to be abnormal.

(0026)



exanple, it may be constituted by a notch forned in an end portion
whose surface is exposed even in a state in which the substrate Sis
supported by the robot hand 12. (00311 In case the transport
robot 1 has two robot arns 11 that are coupled to the rotating shafts
10a, 10b, both the robot arnms will cone to performthe sw nging
novenent and extension or contraction novenent at the sane tine. At
this time, either of the detection neans 2 will cone to

simul tancously fehReLpblP oRESHR SHEINRT, RO Hapn S neORifiehbe vahol

arns. As a resu e is a‘possibi anount

i ncreases aﬁﬁb&ab@d bhb&l 6RMhE Qllafsed] tifaefrbecHroadmElidY tEagBEsthe one
conpl i cat ed. the other hand, in a cluster tool apparatus, also in

case there detectioplmeats 2p. of Ther cpesdiong dabmrdsetlse (refegenceeivgive) may
there will occur the simlar problens if the detec&i on of _the

pr edet er ni neliernetvelnbe prapased basd on the glapsed e fromothecime point of
detection neans 2., (0032]. As solution, like.n t Se

Whi ch t he 1 IBSENGHh¢ PReveLion af £ Bty ihe b ecintont FisdiEn BB ne
substrate S $etdettsRahethsSI00Lt he first processing chanmber d to

t he secondsf)r%ges?g%&hg C anbsera'gg, the normality of the transport
robot 1 may [@®2j7lidged by extracting to obtain only particular

operation data when the transport robot 1 perforns the particul ar
operations and Byrthausthgeansration dgta ne thetuefurenee welugsmamibenpispasites

standard for jydgi the norpmlity of the tran rt robot,1.,ln this
case, each %éeahg‘ .'eﬁeﬁ?%ﬁsggh@l/‘ﬁe%&n?k@a?ﬁﬁgpﬁﬁleorﬁéo"brtgga%estfaﬁho&lj
In reg Sterﬂiﬂﬂngdﬁ%ﬁé '#@écti% @EQR&% tQ thﬁi&B&fiJrP'ti N3¢ tﬂ_@%helt he
particul ar opération data nmay be prepareof only in. relation to the
sel ect ed i dggtbétidit alda®d@ IWAREAr theOkbtabndlNpeed 'vEGhS tested (@aason CADES

As descri bed herei nabove, it becones possible to judge the normality

of speed and extension/contracting speed) (in this case, data can be prepared
by, e.g., replacing the elapsed time and the speed with the moving distance,
and the data can be registered in the control means). At the time when the
predetermined portion of the robot hand 12 of the transport robot 1 is
successively detected by both the detection means 2a, 2b, if the change
occurs beyond a predetermined range, it may be judged that the transport
robot 1 1s abnormal.

(0028]

Still furthermore, a description has so far been made of an example in
which judgment is made of the normality of the transport robot based on the
timing of switching the signal of the detection means 2 at each of the
detection means 2a, 2b. However, it need not be limited to the above
example. For example, in case the motor as the driving means is provided
with an encoder, the operation data as the reference value may be obtained
from encoder coordinates or encoder value (address) at the time when the
predetermined portion of the robot axm 11 or robot hand 12 is detected by

any of the detection means 2a or 2b. Then, a comparison is made between

the encoder coordinates or the encoder value when the above predetermined

10



the transport robot 1 by meking use of the detection neans 2 for
detecting the substrate position, the detection neans 2 being

provi ded as a piece of equipnent of the existing processing apparatus
1. As aresult, a low cost can be attained w thout incurring an
increase in the nunber of parts. In addition, the sign of occurrence
of abnormality can be grasped at an early stage to thereby enable a
systemati c (schedul ed) mai ntenance. As a consequence, the apparatus
operating rate.can be inproved., 100341 n_the abav nhodi t,
P deacr i bt Birisicha e mAriecon tuh e shipt detsrtipimtre i nd BB PAATR | o
transported ey r t f eqfi,r i nd a
chanber d 92%%%2 g%%on H%?%dggg?ng%%ﬁég Jﬁgd%&hvﬁéﬂgﬁgﬁgéfggg?in1ted
thereto, thpfedepiithb®Pange, dptraaaidre réltans guxd @i todepbaoaasl. ng
apparatus in which detection nmeans is provided to make detection by
the detecti of}0#8dns 2 when the transport robot 1 is operated. (00351
Furthernore, in_the above enbodi nment

t, A descripti b d
mai nl'y of judgnBh€as thiFohotiann rlitfer;fab% gﬁ%&&ﬁ@@%op‘? %?P‘%spedggiaﬁbi

manuf act ur i The. fol iNg._ | | 50..passi.hl a l.n: Lid.on
'h whi oh t heW Ry gtuaha?'h 7 & fgr%‘%%%eghi‘itna}eh«gr%%‘g%%‘?a‘{@h% 1, g b e
det ection pAgihAIOR K6t A a BBight pR8RkHnOthat RE siASineadVARe NEAREe Aorh ARty

robot arm 11 is extended or contracted and swing to thereby obtain a

posi tion i nofamticctrahyorsivoiml 1 issjwiged cltdte Ghlmer hagRt bysitiac lsafesthlzed
detection neans 2a, 2b. Based on an average val ue of an encodeé
address at &beve; prdneheationyabhe wbehiarmnbgookhe rolgthandnk? walhchangs
the through_hol.e 17 is jdenti.fied or specified. By.thu eri odi y
bor for m ng. THRUTeENER PPESE i oF 2p RatiEel seaross piY de@Rer Bieerh Aoy,
hole 17, it [ t th
posi ti onal tg};@?%?? g%ﬂ?%lf%%’ Egﬁsrtg%%?t gf] egltgﬁr%sl[ g??@ggﬁtjgﬁﬁﬁg@rlg%o?t arem
11 upon rectin whgnt e rFobootarhand ik2swingbodseditd bheohtvketed BRAER
DESCRI PTI ON OF THE DRAW NGS [0036] Fig. I (a) and Fig. 1(b) are
pl an vi ew arpsull, $he tironamtyithe,detensioncisi mady by shledrtestion mpassidwviy a

substrate processi ng apparatus provided wi.th_ a.tra ort ,ropot
pchange, 50 that the a vance signs of mechanical tro&sl can be brought to
attention.
{0030}

Here, the judgment of normality (or abnormality) of the above
transport robot 1 can be made when the robot hand 12 does not support the
substrate S during the predetermined prescribed operations such as
initializing operation and the like of the transport robot. However, in case
that predetermined portion of the robot arm 11 which is to be detected by
the detection means 2 is detected by any one of the detection means 2
during the time when the substrate S is being transported from one
processing chamber to another processing chamber during various
processing to (manufacturing of) the substrate S, a judgment can be made of
the normality of the transport robot 1 even during the various processing to
{manufacturing of) the substrate S. It is to be noted that the
predetermined portion of the robot arm 11 to be detected by the detection

means 2 need not be limited to the above through holes 17, 18. For

11



Fig. 2 is a plan view showi ng a robot hand according to an enbodi nent
of this invention; and Fig. 3 is a schematic plan view

expl aining the transportation of the substrate by the robot hand

bet ween Processi ng chanbers. DESCRI PTI ON OF REFERENCE NUVERALS AND
CHARACTERS [ 0037] 11 robot arm 12 robot hand 2 detection nmeans 2a,
2bdet ection position S substrate A load | ock chanber

example, it may be constituted by a notch formed in an end portion whose
surface is exposed even in a state in which the substrate S is supported by
the robot hand 12.

{0031}

In case the transport robot 1 'has two robot arms 11 that are coupled to
the rotating shafts 10a, 10b, hoth the robot arms will come to perform the
swinging movement and extension or contraction movement at the same
time. At this time, either of the detection means 2 will come to
simultaneously detect the predetermined portions of both the robot arms.
As a result, there is a possibility that the amount of data increases and that
the control to judge the normality becomes complicated. On the other hand,
in a cluster tool apparatus, also in case there axe a plurality of processing
chambers (e.g., eight), there will occur the similar problems if the detection
of the predetermined portion of the robot arm is performed for every
detection means 2.

{0032]

As a solution, like in the case in which the robot arm 11 is detected by
the detection means 2b when the substrate S is transported from the first
processing chamber C1 to the second processing chamber C2, the normality
of the transport robot 1 may be judged by extracting to obtain only
particular operation data when the transport robot 1 performs the
particular operations and by thus determining the detection means which
becomes standard for judging the normality of the transport robot 1. In
this' case, each of the detection means 2 and the two motors are assigned in
registering identification numbers to the control means, Then, the
particular operation data may be prepared only in relation to the selected
identification numbers out of those registered ones.

[0033]

As described hereinabave, it becomes possible to yjudge the normality of

12



C processing chanber WHAT IS CLAIMED I'S: 1. A diagnosis systemfor a
transport robot, the diagnosis system conpri sing: a transport

robot having a robot armwith a robot hand at a front end thereof for
supporting a substrate to be processed, the transport robot having a
driving nmeans for driving the robot arm at | east one detection
means di sposed to detect the substrate supported by the robot hand

when the substrate is transported by the robot armanong a plurality

f ' hanb . : _ : :
of Phe'r obole.FARRRth Iptat Ly pIRRE fe BIFL dRieRUER G £87 R
transportingyd E'u?os'%i‘zpcét;fo%‘ftﬁm?)éhé hig tdceBAt masAy argeng bRRiddUaRkI Ji¥ee0bf

processi ng chanbers, a reference value iIs prepared by obtaini'ng
oper ati on deduwipafent b€ thekristiagprocedsimgdepecttd by Abe wetkech ilon cost

nmeans; wherein, when the predeterm ned portion of the robot_arm
i s det ect edcasybe lgtaineds wtithont mecuaingaan dpweate iontheanumber oheartsi nd i s
obtai ned; addition, the sign of occurrence of abnormality can be grasped at an early
stage to thereby enable a systematic (scheduled) maintenance. As a
consequence, the apparatus operating rate can be improved.

[0034]

In the above embodiment, a description has been made of an example
in which the substrate S is transported by the transport robot 1 from the
first processing chamber C1 to the second processing chamber C2. Without
being limited thereto, this invention is applicable to an existing processing
apparatus in which detection means is provided to make detection by the
detection means 2 when the transport robot 1 is operated.

[0035]

Furthermore, in the above embodiment, a description has been made
mainly of judgment of normality during prescribed motion or during
manufacturing. The following is also possible, namely, in a position in
which the through hole 17 formed in the robot hand 12 crosses the detection
position 2a or 2b of each of the detection means 2, the robot arm 11 is
extended or contracted and swung to thereby obtain a position in which the
signal is switched ON or OFF by each of the detection means 2a, 2b. Based
on an average value of an encoder address at the time fhe signal is switched
ON or OFF, the center of the through hole 17 is identified or specified. By
thus periodically performing the identification of the center of this kind of
through hole 17, it becomes possible also to detect the occurrence of
positional deviation of the robot hand 12 relative (o the robot arm 11 upon

receipt by the robot hand 12 of shocks and the like.
BRIEF DESCRIPTION OF THE DRAWINGS
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wherein the operation data is conpared with the reference value to
judge that the transport robot is abnormal if a change exceeds a
predeterm ned range; and the operation data is obtained based
on atime after the predeterm ned portion of the robot arm has been
detected by any of the detection nmeans to the tinme when the
predeterm ned portion of the robot armis detected by another
detection neans, or based on a tinme froman order to start
operation of ddgg transport robot to a tinme when the predeterm ned
portion of tL &bot armis detected by any of the detection neans.

2. The diagnosi gisMgd)eAd Plg. 2W) AR PPAK LickoRRd 226EQ5H11NGew QeficRtitlY,
wherein the robot armis driven so as to be swi ngabl e and extended or

contract ed etheataticaligtsiwvwdagm plbsteateameicessing apparatus proedetevath iaon
means is an optical sensor which is disposed to throw light in a
direction ptigpsp@teobdr to the plane. 3. The diagnosis systemfor a
transport robot .ac ordipmg%to claim1 or

is a notor provfted WARERNENHENE aaﬁ?agﬁ/\hgcgfgﬁog@%ggﬁg?‘:a?\l{'l?bgﬁlrang’?tgs
i s obtai ned,pased, gk Address of the encoder
Fig. 3 is a schematic plan view explaining the transportation of the
substrate by the robot hand between processing chambers.
DESCRIPTION OF REFERENCE NUMERALS AND CHARACTERS
[0037]
11  robot arm
12 robot hand
2  detection means
2a, 2b  detection position
S substrate

A load lock chamber

C  processing chamber
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when the predeterm ned portion of the robot armis detected by the
detecti on neans. 4. The diagnosis systemfor a transport robot
according to one of clainms 1 through 3, wherein the conparison

bet weelViHA& I8peLAMNMIBID |18at a and the reference value is nade when the
predet erm ned prescribed operation is being perforned. 5. The

di agnosi s syst emaf glagRodis asteat for RoBMspReCebat, 18e Hagpesistlystdrai ns 1
through 3, wherein, In case the predeterm ned portion of the robot

armii chﬁ'@ﬁ’ﬁ}r@d’ only the predeterm ned operation data is obtained by
extractron. ) 6. The diagnosis systemfor a transport robot

movabl e dp eSS (RS FTOBHES Ty i (oLt herd o PATUYEPE thEws!
is made at a predeterm ned height.
for supporting a substrate to be processed, the transport robot having a driving
means for driving the robot arm;
at least one detection means disposed to detect the substrate supported by
the robot hand when the substrate is transported by the robot arm among a plurality
of processing chambers;
wherein, when a predetermined portion of the robot arm is detected by the
detection means while transporting the substrate by the robot arm among the
plurality of processing chambers, a reference value is prepared by obtaining
operation data of the robot arm fo be detected by the detection means;
wherein, when the predetermined portion of the robot arm is detected by the
detection means, an operation data at that time is obtained;
wherein the operation data is compared with the reference value to judge that
the transport robot is abnormal if a change exceeds a predetermined range; and
the operation data is obtained
based on a time after the predetermined portion of the robot arm has
been detected by any of the detection means to the time when the
predetermined portion of the robot arm is detected by another detection
means, or
based on a time from an order to start operation of the transport robot
to a time when the predetermined portion of the robot arm is detected by any

of the detection means.
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2. The diagnosis system for a transport robot according to claim 1,

wherein the robot arm is driven so as to be swingable and extended or
contracted on at least a same plane, and

wherein the detection means is an optical sensor which is disposed to throw

light in a direction perpendicular to the plane.

3. The diagnosis system for a transport robot according fo claim 1 or 2,
wherein the driving means is a motor provided with an encoder, and
wherein the operation data is obtained based on an address of the encoder

when the predetermined portion of the robot arm is detected by the deteciion means.

4, The diagnosis system for a transport robot according to one of claims 1
through 3, wherein the comparison between the operation data and the reference

value is made when the predetermined prescribed operation is being performed.

5. The diagnosis system for a transport robot according to one of claims 1
through 3, wherein, in case the predetermined portion of the robot arm is detected,

only the predetermined operation data is obtained by extraction.

8. The diagnosis system for a transport robot according to one of claims 1
through 5, wherein the robot arm is movable up and down and wherein the judgment

of the transport robot is made at a predetermined height.
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