SPECI FI CATI ON DI AGNOSI S SYSTEM FOR TRANSPORT ROBOT TECHNI CAL
FI ELD (00011 The present invention relates to a | ow cost
di agnosis systemfor a transport robot, in which the diagnosis
systemutilizes a sensor for detecting the position of a
substrate, the sensor being disposed in an existing processing
appar at us. BACKGROUND ART (00021 Conventionally, as an apparatus
for perform ng various kind r i{ng such as a film
deposi ting process, etching%ﬂﬁ%%ggggﬁﬁﬁﬁﬁthe like, there is
known a processing apparatus (so-called cluster tool apparatus)
which is constituted, as shown in Fig. 1, such that: a |oad | ock
chamber B for a@RGNOSISSYSTEM FORTRAVSPORIFROBOGESSI Ng
chanbers C are disposed to enclose a central transport chanber A
havi ng di sposed therein a transport robot 1; and that the
substr I d by the transport robot 1 into the |oad
| ock cﬁgﬁggwﬁéhﬁgﬂ#ﬁj%sported to and fromeach of the processing
charrbergo&lﬂr anong the respective processing chanbers C. (00031
The transport robot 1 is provided with a robot arm 11, and a
driving nmEaBspfe@éntdiAvenBignt Rfale@ORl a aloW- bt YadDsis0sPRe@MbIga and
tel escopically noved (extended or contracted) on the sanme pl ane.
At a ftemsperndobét, ilnehidothetdiagmsid sydtenaitilzepamenstedondetebong
hand 12 for supporting the substrate S in a state of being.
pl aced thharostipn ©fopssubsingte.nthe |Genspotetngaféspored risban ¢XI18HAE; g
necessar&mfor e rohot hand 12: 1 to appropriately hold the

e

. the r
subst r BtEeE MRARR2 A Y ocat ed in a predet erni ned
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 robat 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:



position; to transport the substrate S to an intended position
(e.g., to a substrate stage (not illustrated) of each processing
chanber C); and to transfer the substrate S to an appropriate
position. For this purpose there is provided a detection neans 2
such as an optical sensor and the |like at a ceiling portion or a
bottom portion in a border region of the transport chanber A
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patent document 1).
[0006]

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 guality 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 thereof high. Patent docunent 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

i nvention has a problemin providing a diagnosis systemfor a
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probl ens, the diagnosis systemtor a transport robot according
to thi dighvention conprises: a transport robot having a robot
armwi th a robot hand at a front end thereof for supporting a
subst r Xatentslogempnbd e dd20GhM&73%8ansport robot having a driving
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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]



3 According to this invention, in a processing apparatus in which
a plurality of processing chanbers are provided for carrying out
vari ous processing works therein, considering the fact that the
robot armprovided wth the robot hand to support the substrate
is detected by crossing the detection nmeans which is disposed to
detect the presence of, or the position of, the substrate when
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transport robat, or during various kind of processing (manufacturing) of the
substrate, the then operation data is obtained. This operation data and the
above reference value are compared with each other. If a change takes
place by exceeding the predetermined range, judgment is made that the
transport robot 1s abnormal.

[0011]

As described above, according to this invention, the normality of the
transport 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 1s
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]



(00121 4 In addition, according to this invention, there may be
enpl oyed a constitution in which the robot armis driven so as
to be swi ngable and extended or contracted on at |east the sanme .
pl ane, and in which the detection neans is an optical sensor
which is disposed to throw (project) light in a direction
perpendi cular to the plane. This invention can be applied to an
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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.

[0015]

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]



processing on the substrate. [00161 5 In the transport robot to
be used in a cluster too] apparatus, when the predeterm ned
portion of the robot armis detected, only the predeterm ned
operation data may be obtained by extraction. In this manner, by
determ ning the detection neans which serves as a reference in
judgnent of normality of the transport robot, the control for
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of a translucent type
arm and the robot hand relative to the optical axis of the optical sensor.
BEST MODE FOR CARRYING OUT THE INVENTION
[0018]

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 1s made up of a photo-transmitter 21 and a receiver 22. It is also
possible to use a reflection type of detection means.

[0020]



which is made up of a photo- transmtter 21 and a receiver 22. |t
is also possible to use a reflection type of detection neans.
(00201 6 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
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{0021]

Since the substrate S has a possibility of being heated to a high
temperature in the processing chambers C, the robot arm 11 and the robot
hand 12 are made of materials having heat resistance, e.g., of plate
materials of Al-alloy, Al2O;, Si02, SiC, and the like. Further, the robot
hand 12 is provided with a pair of finger portions 14 which extend forward
by bifurcating from a base portion 13 that is connected to the robot arm 11.
The base portion 13 and the front end portions 14 of both the finger portions
14 are provided with seating surfaces 15 on which the bottom peripheral
surface of the substrate S can be seated at three points in the peripheral
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]



direction. The substrate S is thus supported in such a manner
that the bottom surface other than the peripheral portion is
floated off fromthe robot hand 12. (0022] 7 After the substrate
S has thus been supported by the robot hand 12, the robot arm 11l
I s extended or contracted and is swng so that the substrate S
charged to the |l oad | ock chanber B is transported to any one of

the processi r S oL t bSh 12
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arm 11 téqztége standby position. The robot arm 11 is then swung
until i ches a position in which the front end of the finger
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return the robot arm 11l to the original state (standby position)
(see FId.to3he seqopdanacadamigraantiertGare Eramwhslamdbh@ositiostip atlicks | s

bei ng {ransported fo the intended posifion herobol armeid,
finger portion 14 is directed toward the first processing chamber C1, the
robot arm 11 is extended to thereby receive a substrate S from the first
processing chamber C1, and then return the robot arm 11 to the standby
position. The robot arm 11 is then swung until it reaches a position in
which the front end of the finger portion 15 is directed toward the second
processing chamber C2. Then, the robot arm 11 is extended to thereby
hand over the substrate S from the first processing chamber C1, and then
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 robdt 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



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 d and the second processing
chanber C2, respectively. Therefore, in a position on an orbit

whi ch crosses the detection position of 8 the detection neans 2
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at normal tine. er words, the operation data is obtained
based ofpgdsd tine fromthe detection timng of one of the
detection neans 2a to the detection timng of the other detection
means 2b (B takisg edvantagheofoes dtindrof datischseg vifidieagighdlein the
reference value is _an ide_ntiaé?iicatitgln nunber thﬁ% i S abl ottfd to,
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timing of switching of the signal in each of the detection means 2a, 2b when
the robot hand 12 is moved from the first processing chamber C1 to the
second processing chamber C2 at normal time. In other words, the
operation data is obtained based on the time from the detection timing of
one of the detection means 2a to the detection timing of the other detection
means 2b (in this case, the operation data serving as the reference value is
an identification number that is allotted to, e.g., each detection means, and
its elapsed time; they are kept registered in the control means). Then,
when the predetermined portion of the robot hand 12 of the transport robot
1 is successively detected by both the detection means 2a, 2b, the then
actual operation data (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 a predetermined range, the transport robot 1 is judged

to be abnormal.

{0026)



| is successively detected by both the detection nmeans 2a, 2b,
the then actual operation data (tine) is obtained. The operation
data at this time is conpared with the reference value by the
control neans. In case the data has changed beyond a
predeterm ned range, the transport robot 1 is judged to be
abnormal. (0026] 9 In the above exanple, the operation data as
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detection by any one of the detection neans 2a, 2b. [0027]
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prepared . .based on the relatiqgnship between t | apsed fi rom
Pher et BEHRBIRC OPR Y ChACHIB bt oAbt St PRe RPElnd on
tim ng,pfhatde @}Jﬁ%eapseﬁg%i.on means 2b, and the rotational speed
of the notor ? ata on sw'ng speed and extension/contracting
speed) [@G02Mhis case, data can be prepared by, e.g., replacing
the elapsed tinme and the speed with the noving distance, and the

data can bEurtdgrsther enpration date ast thel refeensy vale mag g prengtieh
edet ernnm,ned .parti.on of the robot hand. 12 of t ort

ﬁgﬁo_t Phasedl Su thectdbversindiatEeen 1y HapH ﬁgn%eft‘%t&%n&%@gﬁ " 2a,
Ftged TS TR deBEThe BRI o PRECHLEE AN Sl B 8T ok oY ¢
i Ch | G e R e napar T obor |
based speredhand tktenaignEbnaactivgispged Hen shigrmakeodatahmndet preraged
eans gy,aet.g.,e?ecp acOiLgtthe 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 11s 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 arm 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
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detecti on neans 2a, 2b. However, it need not be limted to the
above exanple. For exanple, in case the notor as the driving
means is provided wth an encoder, the operation data as the
reference value nay be obtained from encoder coordinates or
encoder value (address) at the tinme when the predeterm ned
portion of the robot arm 11 or robot hand 12 is detected by any

f the d [ 2 b. Thep, a [ ' de.
bet e oROTHE 1B B6Eb SO B S 80 BF (ehsTBCBRERS R AT TER b
above Rgedstery e 10: POLLON ThA% B8 HEECHaE kgt IDIBHE o

det ect i on” means, e operatl on a as e reférence val ue.

I n casgrédigediindd hased NROBRGAsPEX ADE0tA isHLESRE RIBE din@driahge, the
transport robot 1 is judged to be abnormal. (00291 1In case the

robot afl®20] itself is constituted to be novable up and down, it

may be so arranged that the transport robot 1 i% j udg to bed
normal or hotcast the mehoirarmyddi ttrdh 13 Kenstitategsto g C8P 378 ¢ he

posi ti ohvas Toatas Poef “agosel WAL e PaispBnropt oh TSR drhel)
or thenpaRAf oNABdatlZ h}[é'}]éé{t J@:{%ﬁ%ﬁthartqg bt M?a%@alﬁ‘:@. Ot ghe alormvalliy Of

an optical sensor as ection nmeans 2 due to deterioration

of consf thaennhspat trebsUT s dsddedadti thgSsaame hedadit Ipokieioat ast describedre
when the robot arm 11 is swung or extended or contracted. As a
resul t abeves amj inslipation of phe ded@rmodl oy thedebasyhansk 1 el chipgge
means 2 W.I| , change,, sa that the advance sjgns, of. nechanigal

r oubl EELHE e S8 BGAL s of 2RI DR P68 b SpesttioN FhE T et
of nor palyity.: : - t a : I can
be madey upikid bR IBATNER) pts, ARITRE SEarhEFAfote RRERE the S

duri ngtinke wilead i koot ethnPrias &y sWatly AResHabhdib o8 WohRtiagted. As a
initializing operation and the Iike of the transport robot.

Howevergsull thadieme tundil theethdedion sedagetyi tre détecthen meaos Zamml11
whi ch icl?ar&g%, ts)‘.g t gtg (tal'(l:é(aa vaPn%e signs of mechanical trouble 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
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the detection nmeans 2 is detected by any one of the detection
means 2 during the tinme when the substrate S is being
transported fromone processing chanber to another processing
chanber during various processing to (manufacturing of) the
substrate S, a judgnent can be made of the normality of the
transport robot 1 even during the various processing to

(rmanufacturing of |l the substrate S.  |t.is ta be noted tha e
b edot BETRIE B A eptERE b okt forergngd BEY BERIr byb i
det ect L@ acd TR : AN . g hel es
17, 1o PR o PR 10 ohite VAR h shOg B R
in an emdrgbot hanth 18hose surface is exposed even in a state in

whi ch the sybstrate S is supported by the robot hand 12. (00311
In casel@4d transport robot 2 has two robot arms 11 that are

coupled to, the rotating shafts.10a, 10p, both e .robot ar

P e e I o e B AR RRphd hRg Chio ki Dhatene pa e o
contragy | g t tl i i i of
The toghs MtalRy Rl Rl 106, BANEhe{oBB: afths Wil old By pértd i the

predet ewAdRE MFimdISarf eRfinBichher COMRbctA M oveARnd dtethil §ame
there is a possibility that the anmount of data increases and that

t he cotimeol $d jhidgéimdeenberralfli tye bdatertasm coeqls Gatvall comet fie
other hand, in | uster tool apparatus, alsg in case there are
a pl ur 8By alaﬁousﬁ’o&tg%q the peqﬁlapﬁa'é}lge'? @.05@19n%p§h?§1 the, gphot \grpms.

occur si.m.l pr.obl i f e detectiagn f th i ned
ocur WIS Ml Al ieRRMnhio b, HECARRINY e WS BB dgAIL e
2. (008elcontfol 2o $0d gél thehorakigy beeokild G@affichfedMiCiNtH W hEPRRAd ar M
11 is detected by he detection neans 2b when the substrate Sis
t r anspar eedudtentodl hpphiratss, algs dsease niecharbe pGhlity of heccsswogd
processi ng chanber C2, the normalit of the transport robot 1
may bechardbeid (gﬁg.,eggghtg,cltheﬁg wild Oéibtl'agh@ pmilar 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 hereinabove, it becomes possible to judge the normality of
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particul ar operation data when the transport robot 1 perforns the
particul ar operations and by thus determ ning the detection neans
whi ch becones standard for judging the normality of the
transport robot 1. In this case, each of the detection neans 2
and the two notors are assigned in registering identification
nunbers to the control nmeans. Then, the particular operation

dat a e prepar nly in rel ati to,.the sel ect :
dent | Phe. HanSRSRaRES, OBy paBrlidel Pe il UPactefif frotpstings
descri bed sedtel 3R, ithe MREQNRS MRSR BlRihe pridads ke meedrel i ty
of 12 th(sa tranﬂggf)bgt rn(’)boste 1 by ma@i ngé usl§10€p{1he det ectIi“on nmeans
2 for detpaidnaf thhexitingt hetessiasappnatud he deteesisubnarteanos?
bei ng provided as a piece of equipnent of the existing

pr ocessimge fiprined wgthout Ascurringsah incrgaseon s numbsn obgayst alhed
W t hout ,iL.ncurrjng. an jncrease i he nynber of parts n )

2ddi ¢ 1 BATTEERe tAS Gienor! GERTEREnebaBrowBHLY by B el dranbl
an_ear Ly, eSang@elte‘Byt BRIARY, e@%‘%:ﬁ% ¢ UHATR) Creififeed) As 2

nai nt enarice. a ‘consequence, e apparatus operating rate can
be i mpesisedued@OBklapdata bk pabayes pAtEREH HBAMprévedescri ption has
been nade of an exanple in which the substrate S is transported
by the [G@84dport robot | fromthe first processing chanber d to
t he second_processi ng chanber C2. Wthout being limted thereto,

this i nvenin &he EEO‘&pﬁfPh‘&ime@ti%d&??ftl%@ioéltlil?fgb%”ﬂb@é% !OF@“ Xaplat us
0,0t RETAS SPTERRR 2 LIRS o o FE AL on B
Fur t hefipRnRocdsBine gy € rPAi ¥BStd pRcEESES biRdhBe: 02S Wegiduerade
mai nly of judgnment of normality during prescribed notion or

dur i ngbeigruh&ted uherego, thieirfvehtioniingpplcsls do poseiiftieg prigpehyg i n
ing?iotgigxggrai{c&%ix\é\glggh }dgﬁeec}:igxruonl{ggnsh?sl gro%Zdefdottorrﬁgkiendettgcetiornotl)))? ttl'ura1 and

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 ar 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 t;he 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 velative to 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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position 2a or 2b of each of the detection neans 2, the robot arm
11 is extended or contracted and swng to thereby obtain a
position in which the signal is switched ON or OFF by each of

t he detection neans 2a, 2b. Based on an average val ue of an
encoder address at the tine the signal is switched ON or OFF,
the center of the through hole 17 is identified or specified. By
t hus peﬁwlcal ly performng the identification of the center of
this Ki of through hole 17, it becomes possible also to detect
the occurr qucgf andPi. LONAL ALY VAW 9Rd Af sckhBnI0REK, Rapdtilaly,
relative to the robot arm 11 upon receipt by the robot hand 12
of shoeklsnasticallyeshavkiag BRUEFrDESERICEIS KRN aDpaTaihs DRAVIANGSvith 3
[00361 Fig. 1(a) and Fig. IN are plan view and a sectional view,
r espectianspgrt rgefenat i cal | y showi ng a substrate processing
apparatus provyi.ded with a ,transport robot; Fi.g. 2 1S l.an vi ew
Showi ng a FUbSLSARIAR LbPRIREEDIRR: BABS aFsasitie Grem gpddimdnt

i nvent LOm; LBl d; is a schematic plan view explaining the
transpgggla{??rg%nolfogtﬂgd substrate by the robot hand between
processi ng FihaTie b Ssschbnail f1dh GhewWrexBETERENG NdMERMSiANDY the
CHARACTERS [00371 11 robot arm 12 robot hand 2 detection neans
2a, 2bsuesteateibyrihpasbatiband Btwabs praessing chamibexsck chanber C

Proces SRR ol 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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WHAT IS CLAIMED IS: 1. A diagnosis systemfor a transport robot,
t he di agnosis system conprising: 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
detecti on neans di sposed to detect the substrate supported by

the ro .Substrate is transported by the robot

arm am%Aﬁmﬁﬂwqgﬁ processing chanbers, wherein, when a
predet er m ped ApRilh88s Aysth® HPROLraRsPoit SrolBE, eHeCdial¥osit NGstem
detection neans while transporting the substrate by the robot arm
anong toeppkingal i ty of processing chanbers, a reference value is

prepared by obtaining operation data of the robot armto be
det ect ed by tramspget vabot bavingenrehot ey with a wehet hamd adrateneerd ned

bper at FETeahl SUPRIARE Praiiod o i P roMtaed i LrATopy rovo "
oper at y,a0; 3af &l 8 %QB?J@?M&@ El'{}ero{)g%ﬂn%nce val ue to judge that
the transport robet 1S abnormale it a change exceeds a

predet er m gedebdnOthe AetddiRndidgHiRSidsspoysd €68 fdte@d thanspstiate
robot according to claiml1, wherein the robot armis driven so

as to bepemteabbplie sotot dvandnulech the substitatads pdnepersed be sl rebosane
pl ane, and wherein the detection Qr}{eans is an optical sensor which
i s di sPEESHNIRE a PHHNLY plgpwocessing diamkars.on per pendi cul ar to the

01 1 or VSSRGS AT RO 750000, |

claim1l or

an enceRerdetd@Bidn MeaWbaikild bR peREAALhON¥REALd DyoaraRd Pased
on an address of the
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;
wherein, when the predetermined portion of the robot arm is detected
by the detection means, an operation data at that time is obtained, and
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.

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
coniracted 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 to claim 1 or

wherein the driving means is a motor provided with an encoder, and

15



encoder when the predeterm ned portion of the robot armis
detected by the detection neans. 4. The diagnosis systemfor a
transport robot according to claiml or 2, wherein the operation
data is obtained based on a tinme after the predeterm ned portion
of the robot arm has been detected by any of the detection neans
to the tinme when the predeterm ned portion of the robot armis
detect ed by another detection nmeans, or based on a tineﬁgron1an
order to stereispbe aperasionrdatads ehtarnegdrased apan adslressiqffae when

h d ' ' f ;the .rob I S _de _ f
ho dePBEeE T aineroastSinteg eagbE PEinloPhi At SERMBY AR ©

r obot q@&gpg}lrﬁgeatng_ one of clainms 1 through 4, wherein the

j udgment or abnormality of the transport robot is nade when the
predeterm ned prescribed operation is being perforned. 6. The

di agnosis systemfor a transport robot according to one_of

claims 1 tHrolbhh dsagnasisreyistem ifor adsamnsphe yobetdeccerdingdd cham: | 8h of

the rohot, armjs detected, only the predeterm nedg operati on data
i s obt & HE&I®Y tL%QE‘?"&&‘PP&?Fa’is.f’bfﬁlélegihé@?fg%ﬁ‘été‘?%tag‘ﬂf%"r a

transpqrt, hobot accordi t 0. _pne. of ' Lo hherein
t he ro@%%deggﬁgﬁggﬁg% ggt&ﬁ rgﬁé} %fémaghgénn&m%%?tgpr?wiﬁg’ (jﬁl}}%mnent of

the traeeRAbh meRRlo ithe MRHEWREn ehPpRARIEMThEE Jorti Eithe rdot
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.

5. The diagnosis system for a transport robot according to one of
claims 1 through 4, wherein the judgment of abnormality of the transport
robot is made when the predetermined prescribed operation 1s being

performed.

6. The diagnosis system for a transport robot according to one of
claims 1 through 5, wherein, in case the predetermined portion of the robot
arm is detected, only the predetermined operation data is obtained by

extraction.

7. The diagnosis system for a transport robot according to one of
claims 1 through 6, 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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