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I TUS CHECKI NG METHOD AND APPARATUS TO WHI CH THE SA%@%EFEDZ_
BackgrbUnd of the Invention 1. Field “mm mmﬁl on The predent invention
relates to check of "an apparatus, anml @WH Fj! ularly to a m

checking a conputer control type apparat ug,,, Dased on sel f-check progra

and the apparatus to which the nmethod is applied: 2.- Description of the
Rel ated Art In a conventional nethod-df -checking a conputer control type

apparatus such as a mandftRELFARYSaseF SRINGnYELX H@Bt apparatus based on

check prograns, n |.tems of sections of the apparatus are checked
in a (F:)ol Igecti\‘/l\eﬁrl?ra %Eﬁﬁllal}%r5(ﬂ)et‘9ﬂrf:ﬁ’edﬂl1?eq'if‘e%§y,1 eAZPLIRPDce a day.

The check generally requires a long time so that the operation time of the
apparatus is decreased. Thus, a check nethod of a Elhorter check tl{ﬂﬁ |ds o
desired. In order to solyve the above-nmentjoned problem various methods

checki ng an appar at us r?aav%)t‘S§é’nu'b¥or5’£eﬂhﬁerre'ﬂ8faé‘rtei.°a1e check method is

' ' ' - ' ' P- A- Showa 63-204438).
described j 1 Jgpanege Al fy e, Patsnt pAppl ication (J )

The present invention relates to check of
an appératus, and more particularly to a method
of checking a computer control type apparatus
based on‘self—check bPrograms and the apparatus to
which the method is applied.

2. Description of the Related Art

In a conventional method of checking a
computer control type apparatus éuch as a
manufacturing apparatvts and a test apparatus
based on check programs, many check items of
sections of the apparatus are checked in a
collective manner in a predetermined frequency,
e.g., twice a day. The check generally requires a
long time so that the operation time of the
appératus is decréased. Thus, a check method of a
shorter check time is desired.

In order to solve the.above—mentioned
problem, various methods of checking an apparatus
have been proposed heretofore. One check method
is described in Japanese Laid Open "Patent

"Application (JP-A-Showa 63-204438) . In the

conventional method, as shown in Fig. 1B, an
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wefitignal method, as shown in Fig. 1B, an - 2 check procedure for
gﬁggﬁ?ﬁdﬁan manuf acturing or testing apparatus of a conputer controlktype
is conposed of a set 60 of operation checks such as check 1 to check n.
Fig. 1Ais a flowchart illustrating the check procedure for each "
operation check in the conventional nethed of testing the apparatus. v en
each operation check 1is perfornmed in.accordance with the check proce uge
shown in the flow chart of Fig. 1A the apparatus check can be perforne |
in a short FARCkTRato¢eduwmsesfom thekilgingAam mdgugadﬂmﬁgdésg}emnﬁ
(Step 50). The check procedure of the sinple check is determned in suE ﬁ
manner that "€t HBSt ¥PPPc t uiseckE f er cxhepk tdit e tsrper fof ped 108 ag*ec
using the nost typical data is perfornmed. In the sinple check, evenif a
failure poi it RMAGE befsgecs titedh 0i b icppoasibbe theekectstbe exist eﬂce
or non- existence of the failure point in a short time. Subsequent to the
si npl e checkRPS%Xid tdet ebfioied nwheties -orl ot sa alefaidw cbaek frode s Zet
(Step 51). The detail check is performed only when the detail cheﬁk ED e
is set (Stept53)StFRE 1ygt dite cldrkeks pdidd edente f fom thacsi mpl e chec

operation check in the conventional method of
testing the apparatus. then each operation check
is performed in accordance with the check
bprocedure shown in the flow chart of Fig. 1A, the
apparatus check can be performed in a short time.
That is, as shown in Fig. 1A, a simple
cHeck is executed (Step 50). The check procedure
of the simple check is determined in such a
manner that the most typical check for. check
items is performed or a check using the most
typical data is performed. In the simple check,
even if a failure point cannot be specified, it
is possible to detect the existence or'non—
existence of the failure point in a short time.
Subsequent to the simple check, it is
determined whether or not a detail check mode is
set (Step 51). The detail check is performed only
when the detail check mode is set (Step 52). The
detail check is different from the simple check
in that the detail check is performed using
various data for each of various operations.

Although a long check time is necessary, the



in that the detail check is perforned using various data for each of
various operations. Although a |ong check tinme is necessary, the 3 _
results of the detail ed check can be obtained. Thus, the detail check is
superior in pointing out a failure point. According to the above
conventional nethod, only the sinple check is perforned in a usual

appar atus periodi c nmai ntenance work and in the confirmation of the
operation of the %pparat us after repairing, so that the check tinme can be
shortened. WeSHh At ForRyf t ithe® ndy G L8t R Bk searctP of o®f21aieidire poi nt
or the conf Eprrratior% of .the o er;}(i og of the apparatus after nodification
of the appaf&tl®: tHE® d8E&iFTEn&Ike Clarl DeSPRFHIAE 1B PP EART t he

si npl e checlé.utl n,t I%i S, r/aﬂé in the conventional nmethod, since the nost

typi cal che@k Y s?p&rfor HEF oP °A™ Ttheck using the nost typical data is
performed, the si ni)lce check can bgégerf rmed in a short tine. In the

si npl e check, howeveFCo%her8Y st ddte aRMere CREETRSIC AN hbied i n

guarantee o functions, an erfornpnce of the a rafus. Also, in the
convent i onaFmr%ev’f hg%i‘,e thef dlés? Ry SbrEmPRT tfé‘?'gg%‘e bPeratidHeh me of the

apparat us '3&3%%8%%%’SE@%%Qi%“ﬁaEHT%Aane work and in the

confirmation of the operation of the apparatus
after repairing, so that the check time can be
shortened. When a long time may be taken for
search of any failure point or the confirmation
of the operation of the apparatus aftef
modification of the apparatus, the detail check
can be performed to complement the simple check.

In this way, in the conventional method,
since the most typical check is performed or a
check using the ﬁost typical data is performed,
the simple check can be performed in a short time.
In the simple check, however, there is a case
where the simple check lacks in guarantee of
functions and performance of the apparatus.

Also, in the conventional method, there is
a problem in that the operation time of the
apparatus is decreased since a long time is
required for a detail check for complete
guarantée of functions and performance of the
apparatus. This is because the complete guarantee

can be accomplished by both of the simple check



required for a detail check for conplete guarantee of functions and
performance of the apparatus. This is because the conplete guarantee can
be acconplished by both of the sinple check - 4 and the detail check.
Therefore, it is not basically possible to omt the detail check.
Moreover, there is a case where the convgntional nethod lacks in the
guarantee of quality of products manufactured or tested by the apparatus
in which any failure is detected. This is because it is difficult to
correct theépdoddct sdatteni theHatkur e Tise detrasted, stnge thgt check time
interval is not considered. Therefore, there is a possibility that the
products h&®Ah§Cadnyyf duse tare provimed ithe @dmakat.cSummry of the
| nvention The present invention is acconplished in view of the above
probl ens. Ther ef or ¥o P ¥jrect t hefr ¢ hé spraeseants d NwaRit ®Ntihe t 0 provi de a
met hod of testing an apparatus, in which a self-check of the apparatus is
ef fecti vel ¥ PeY edrte@nad previtded tllelconplret ehguasaatreasm 0& of Wet 1 ons and
performance of_ the apparatus. Another object of the present invention is
to provi deT@HbEhdd oFf EHeRRues anmappef acusired ohi eledtels ppssipil e to
increase reliability of

apparatds in which any failure is detected. ‘This

is because it is difficult to correct the

products when the failure is detected, since the

check time interval is not considered. Therefore,

there is a possibility that the products having

any failure are provided into a market.

Summary ‘of the Invention

The present invention is accomplished in
view of the above problems. Therefore, an object
of the present invention is to provide a method
of testing an apparatus, in which a self-check of
the apparatus is effectively performed to provide
the complete guarantee of functions and
Performance of the apparatus.

Another object of the Present invention is
to provide a method of checking an apparatus, in
which it is possible to increase reliability of

Products which are manufactured and tested by the

apparatus.

Also, still another object of the present

invention is to provide a method of checking an



prdducts which are manufactured and tested by the apparatus. Al so, stil
anot her object of the present invention is to provide a nethod of checking
an 5 apparatus, in which a check tine can be reduced so that the
productivity of the apparatus can be increased. In order to achieve an
aspect of the present invention, in a mrethod of checking an apparatus,
failure tinme intervals of sections of ‘an apparatus are divided into a
plurality of failure time interval groups, each of which is indicated by

a speci fi agphlureasimein n@rvah. A cipbukal i i ¥ e0fc §hedle PregiABgar e
classified into a plurality of groups corresponding to the plurality of

failure tiste kntervahegrpupsibased i o bike Rkl WiEphirke i 8t el paf the
section corresponding to each of the plurality of check prograns. A group
executi on itn creeiad edval of each of the plurality of groups is determ ned
based on the specific failure time interval. Then, the plurality of check
prograns of each &h tdedept utal idghdb ver cups adire execdst ed eased on the
group execution time interval. The nmethod may further includes the step of
endi ng t h®mexeewtt ohnoferd he opl ur alni tay ©@E tehedkof checking an

apparatus, failure time intervals of sections of

an apparatus are divided into a plurality of

failure time interval groups, eaéh of which is

indicated by a specific failure time interval. A

plurality of check programs are classified into a

Plurality of groups corresponding to the

pluralify of failure time interval groups based

on the failure time interval of the section

corresponding to each of the plurality of check

pPprograms. A group execution time interval of each

of the plurality of groups is determined based on

the specific failure time interval. Then, the

pPlurality of check programs of eéch of fhe

Plurality of groups are executed based on the

group execution time interval.

The method may further includes thé step of
ending the execution of the plurality of check
programs of the group, when the executing result
of at least one of the plurality of check
programs of the group indiéafe; to be a failure

state.

In the above, the determining step may




prégrans of the group, when the executing result of at |east one of the
plurality of check programs of the group indicates to be a failure state.
In the above, the determning step may - 6 include determ ning the group
execution tine interval of each of the plurality of groups based on the
specific failure'time interval such that the group corresponding to the

| onger specific failure time interval -i§ executed in the longer group
execution tinme interval. Also, the determ ning step may include

det er m ni ng; up, execution tine interval of each of the plurality of
gr oups basghhgﬁiﬁg %sep%é%irf“llcnfﬁigl ur R8¢ 9 PRt &XAF iUt t HatMEhe  group

crectii on e givale oLsagh ol he Al ol D1ouRE LS Longer than

the shortest one o e group executrlo

. 3. Eri.ve: | .\ t ti tep may
Pnclude: - exeruting CRE bt BART TS L £RotRIEF o4 bR P oatH ooy t B

i nclude executing t plura ec

Che plural (150 G CRECR oF oo he o ot d, SELCEHE ah ot P8 TEAZ Tor g oup

the plurality of check prograns are cute a
execution tége ijtervalse interval is executed in the 1longer

group execution time interval.

Also, the determining step may include
determining the group execution time interval of
each 6f the plurality of groups based on the -
specific failure time interval such that the
group execution time interval of each of the
Plurality of groups is longer than the shortest
one of the group execution time intervals of the
plurality of groups by a factor of a positive
integer.

Also, the executing step m;y include
exécuting the plurality of check programs of each
of the plurality of groups based on thé group
execution time interval such that the plurality
of check programs are executed in an order of
shorter group execution time intervals.

In addition, the determining step may
include determining the group'execution time
interval of each of the plurality of groups based
on the specific faiiure time interval such_that
the longest one of the group execution time

intervals of the Plurality of groups is shorter



In addition, the determ ning step may include determ ning the group
execution tine interval of each of the plurality of groups based on the
specific failure tine interval such that the |ongest one of the group
execution tinme intervals of the plurality of groups is shorter 7 than the
shortest one of manufacturing or testing -tinmes of products by the
apparatus. In order to achi eve another aspect of the present invention, an
apparatus having sections, includes a nenory, a classifying section for
classifying ahplrurahit yslobrahesk programs maha foa c Puial §t ¥ 10f £ GEQUPS 4
corresponding to a plurality of failure tinme interval groups based on a
failure tinetimes vaf afradsect somwf thee appparat s .correspondi ng to each
of the plurality of check prograns to store the plurality of check
programs in the nendrty pmdmit s ofaghdupse tahe t haid W epkid®e bat aryal s of
the sections of the apparatus being divided into the plurality of failure
time interva@®T§PSUpS, ieachnaii ewhi clan sapiprdt saued hyva wpesiefldici baid ure
time interval. A determning section deternm nes a group execution tine
interval of ¥athwiesha Ppemraiyty of c jreupst yhasedser thenspecific failure

time interval, A tinmer counts tinme. An executing section reads out
classifying a Plurality of check pPrograms into a

Plurality of groups corresponding'to a plurality
of failure time interval groups based on a
failure time interval of a section of the
apparatus corresponding to each of the plurality
of check programs to store the plurality of check
bPrograms in the memory in units of groups, the
failure time intervals of the.sections of the
apparatus being divided into the plurality of
failure time interval groups, each of which is
indicated by a specific failure time interval. A
determining section determines a group execution
time interval of each of the_pluralitf of groups
based on the specific failure time interval. A
timer counts time. An executing section reads out
the plurality of check pPprograms of the Qroup
corresponding to the counted time by the timer
from the memory, and executes the plurality of
check programs of each of the plurality of groups
based on the group execufion time interval.

In order to achieve still another aspect of

the present invention, a method of checking an



.t he plurality of check programs of the group corresponding to the counted
» tine by the timer fromthe nenory, and executes the plurality of check
prograns of each of the plurality of groups based on the group execution
time interval. In order to achieve still another aspect of the present
invention, a nmethod of checking an 8 - apparatus, includes of the steps:
dividing failure tinme intervals of sectiBons of an apparatus into a
plurality of failure time interval groups, each of which is indicated by

a specific gg)iﬂay%%yén?t ii@ltf{_‘d%'e;s c(l)glssciﬂ‘é/i gg_ae?%glzur ality of check

prograns int y of groups corresp to the plurality of

failure time interval . bas 0 the failure . tinme interval of the
section correspondinggigygz%ﬂpgf%?ﬁbfﬁfﬁrgffFf 0 ngﬁﬁfkahﬁrdﬁgans;

det er M Ni @ & PYR LHEEULLPN bR o LALLTVAL 05 686N, L1 NS, Phyral ity of

groups based on the specific re tinme interv exec ng 't he

plurality O%aghﬁgge Q&ﬂganﬁlggrQﬂgf gﬁxhg§s9'%%§E%FX>wa r o4 s.Qgsed on
t he group execution tine interval; and en ng the eXGCUtIOh (o} fhe
pIurMity 0&nd¥@§%d&°9%”§ QLJJEEQEO%%iYQ?Et@gfgefﬂwé@val;
classifying a plurality of check
programs into a plurality of groups corresponding
to the plurality of failure time interval groups
based on the failure time interval of the section
corresponding to each of the plurality of check
programs ;
determining a group execution time
interval of each of the plurality of groups based
on the specific failure time interval;
executing the plurality of check
programs of each of the plurality of groups based
on the group execution time interval; and
ending the execution of the élurality of
check programs of the ggoup, when the executing
result of at least one of the plurality of check
programs of the group indicates to be a failure

state.

Brief Description of the Drawings
Fig. 1A is a flow chart illustrating an
operation for each of checks in a conventional

method, and Fig. 1B is a flow chart illustrating



\ f at least one of the plurality of check programs of the'group
irﬁzsjl:;tgs to be a failure sta!toe. Brief Description of the Drawings Fig.
IAis a flow chart illustrating an operation for each of checks in a
conventional nethod, and Fig. 1B is a flow chart illustrating - 9 - a set
of checks; Fig. 2 is a block diagram of gn_apparatus to whi ch the check
met hod of the present invention is applied; Fig. 3Ais a flow chart hod
illustrating an operation for each of check groups in a checking metho
according te adtrstf embedikent of the present invention, and' Fig. 3Bis a
flow chart illustrating a check procedure of the check group; Fig. 4 is a

graph used to describe.the men-a opeiatk 0 itig®a af _dﬁ?aﬁp%ﬁk%ﬂ‘ﬁgnttgfe
checking nethod of the present invention is applied; 'Fig. S5Ais ata g
showi ng a repPatilohcdf tiEBEné ckhenaphaates ande checdks exgcution tine, dan
Fig. 5B is a table showing a relation of MIBF of the apparatus andf pr oduct
correction itenbhdnriys @nmslaedi agramto explain the grouping of a
plurality.of check progranms in accordance

Fig. 3A is a flow chart illustrating an
operation for each of check groups in a checking
method according to a first embodiment of the
present invention, and Fig. 3B is a flow chart
illustrating a check procedure of the check
group;

Fig. 4 is a graph used to describe the non-
operation time of the apparatus when the checking
method of the present invention is applied:

"Fig. 5A is a table showing a relation of
MTBF of the apparatus and check execution time,
and Fig. 5B is a table showing a relation of MTBF
of the apparatus and product correction time:; and

Fig. 6 is.a diagram to explain the grouping
of a plurality of check Programs in accordance

with the failure time interval in the Present

invention.

Description of the Preferred Embodiments
Next, a checking method of the Present
invention will be describea below in detail with
reference to the attached drawings.

In the present invention, the checking



with the failure time interval in the present  invention. Description of
the Preferred Enbodi nents Next, a checking nethod of the present

invention will be described belowin detail with reference to the attached
drawi ngs. In the present invention, the checking - 10 nethod is applied to
an apparatus such as a manufacturing apb@ratus or a testing apparatus.

Fig. 2 shows a conputer control type of testing apparatus for an

i ntegrated gidChb - IpeaEﬁ§ii?Q1 @Qp%ratyépg§§ §S%t|ons for autonatlcally

perform ng an electric test the int Frcuit . Flrst the testing

arat us of,at canp [g C e [l b Crib mnth reference
?gpFlg 2. nggffﬁng thﬁi QgEﬁQ%aE¥$%s¥%ng é%%gﬁgf{% %g) IJtegrated

circuit is rsupposedp gyhe Qp%%ﬁﬁge%d@h%f}eﬁumﬁé 8f aé‘esgpgragtc'kon

systemin advance. A main nenory unit stores a plural |ty 0

programs fompgedfateheckaf fhe appa a&sean%ﬂl luq.ttEQra'F‘l J_;%%'J% egt est

program A central processing unit (CPU reads out the |n égra

circuit teshpy£gaaMmd Ohad eskicdi 84 sl @@Er%tlﬁéjoﬁ' UL L 1 Ryem the- main
menory unit 31 to execute it. The CPU 34 has

performing an electric test of the integrated
circuit.

First, the testing apparatus of the
computer control type will be described with
reference to Fig. 2. Referring to Fig. 2, the
testing apparatus of the integrated circuit is
supposed to be operating under the support of an
operation system in advance. A main memory unit
31 stores a pluraiity of check programs for self-
check of the appairatus and an integrated circuit
test program. A central processing unit (CPU) 34
reads out the integrated circuit test program for
testing an integrated circuit from the main
memory unit 31 to execute it. The CPU 34 has a
timer (not shown) for counting time. Each time
the counted time reaches a predetermined time,
the CPU 34 outputs a test execution instruction
to a pattern generating unit 32, a bias voltage -
unit 33, a timing signal generating unit 35 and a
driver and receiver unit 36. At that time, the
bias voltage unit 33 and the driver and receiver

unit 36 give an electric test condition to the



timer (not shown) for counting tinme. Each time the counted tine reaches a
predetermned tine, the CPU 34 outputs a test execution instruction to a
pattern generating unit 32, a bias voltage wunit 33, a timng signal _
generating unit 35 and a driver and receiver unit 36. At that tine, the

bi as voltage unit 33 and the driver andliegeiver unit 36 give an electric
test condition to the - 11 integrated circuit as a tested sanple which is
mounted in a sanple connecting unit 37. Also, the driver and receiver unit
36 recei veddre gr@cte dc c isi gndlt seat aute ke t baniest edrisagpl & & hr ough

t he sanple connecting unit 37. In this way, the test of the integrated
circuit isMeettbrdedinTihe sesbilg apparattsmf uhhe i Bvegr @ BdoGi reHiet is
controlled by the CPU 34 to execute a repetition operation of the electric
test of thE8ItigseEd andplresc ¢ hvertenniBy 3 he aye iae sean igll eba exanpl e of
such an testing apparatus of the integrated circuit, it i-s known that a
sel f-checkSé&n ®é et 6r mewt | A r ame timenut estturd ng amrp 1 esttimgo appar at us  of
the conputer control type. Also, it is known that the failure tine

i nterval i§D%otsSeBmskant Peeagdel g uhet s8dti ons of the apparatus, a

design condition, _a manufacturing condition, and a use condition.
In this way, the test of the integrated

circuit is performed. The testing apparatus of
the integrated circuit is contrélled by the CPU
34 to execute a repetition operation of the
electric test of the tested samples in order.

By the way, as seen in the example of such
an testing apparatus of the integrated circuit,
it is known that a self-check can be performed in
the manufacturing or testing apparatus of the
computer control type. Also, it is known that the
failure time interval is not constant because of
the sections of the apparatgs, a design condition,
@ manufacturing condition, and a use condition.

Next, the start condition of the check
program and the execution condition of the check
program will be described below.

First, the execution condition of the check
program will be described with reference to Fig.
5A. Referring to Fig. 5A, a plurality of check
bprograms are dgrouped into a plurality of check
groups 1in accordance with the failure time

intervals or MTBFs of the sections correéponding



Next, the start condition of the check program and the execution condition
of the check programw || be described below First, the execution
condition of the check programw |l be described with reference to Fig.

SA. Referring to Fig. 5A, a plurality of check programs are grouped into a
plurality of check groups in accordance with the failure time intervals
or MIBFs of the sections corresponding 12 -to the plurality of check
prograns. That is, the plurality of check prograns are classified into

h heck on f aur BF ranges. The first MIBF range is
; ?aﬁggcingaﬁygﬁu%hngéﬁgﬁiﬁgreagal %Q%rl%%?g fﬁ%ﬁ'SO%TH%%r§‘Enthﬁ%s fhan
B i e_i Lch the BF is equal to
o moro t hip Tag el IE hlrea@getplxsogﬁég‘g’gha!r% C\M?'ﬁ Shi %8%’8&t°range
At

or nore than 1OOQ holrs an ess han ours. & I
is.a range t!l‘i‘e"\mlpgcﬁch%%%@lf)é S; equal 418, e gMRE I%I} W@%?fﬂué% qaﬁr%ndr_. Ie:s

than 10000 hours. The Tourth MIBF range i's a ran n whi ch _ _
equal to orrpere {har IOPRP NoULge INsthe Fig eSAinaw%rﬁ'.egF ec}eecyh' time
I vén nethods™ i n

interval block 42 indicate an exanple o con tronal i ch the

check execuisoBquAle ddit 6LVl Srar & Meh aldsshbiads | daapcoedancen i th the
Cc

MIBF and in whi the check is perforne

1000 hours. The second‘MTBF range is a range in
which the MTBF is equal to or more than 1000
hours and less than 3000 hours. The third MTBF
range is a range in which the MTBF is eqqal to or
more than 3000 hours and less than 10000 hours.
The fourth MTBF range is a range in which the
MTBF is equal to or more than 10000 hours.

In the Fig. 5A, a check e%ecution time
interval block 42 indicate an example of -
conventional methods in which the check execution
time intervals are not classified in accordance
with the MTBF and in which the check is performed
for every 12 hours. This method is referred to as
a "collective method (1)". A check execution time
interval block 43 indicate another example of
conventional methods in which the check execution
time intervals are not classified in accordance
with thé MTBF and in which the check is performed
for every 48 hours. This method is referred to as
a "cgllective method (2)".

Next, a check execution time interval block

41 is a method of the present invention and it is



' rs.. This nmethod is referred to as a "collective nethod
Ei;"?virghégkhg;ezution time interval block 43 indicate another exanpletof
conventional methods in which the check execution tine intervals arefn(r)nEd
classified in accordance w th the MIBF and in which Ehe check is pSL 8
for every 48 hours. This nethod is referred to as a pollectlxednef ?he
(2)". Next, a check execution tine i nferdal bIock" 41 is a netho of
present invention and it is 13 referred to as a "present invention",

i i ide d heck.ti nme
naftemrefemitdds tretdoda Whebeide h & SWRAPORE] Jhat the, .Ghec e
rﬁ{g:val of the product is equgTﬁto or longer than 3°days, the %5Fﬁéct|on

i i i dyaf th resent
f the product thiiss coesimed ed.wH &nt ha chgclglmlgpg%té}p £ ffa i ehd
?nvéntign, the plurality of check prograns are cIaSS|?ied I'nto tEe fﬁugk
check groupdrdcko timer rigsperdia\y b@ tiwee MPBNG abges; s [ aH& Eé:e
group 1 is executed in the tine interval of 12 hours whenh the BF7i s

i i heck
than 360 deur stland |®sqatan tBRO devkection NhE Ga5€, pLNE; GRE
gg;gution time is about 167 hours (= 0.2*10000/12). Here, i PEivs supposed

that —the fat aoslsokerier. of Lthe ous icherk gy aWBESa J0phs The uni
check tines are allocated to the check groups 1 to 4 to be 0.2, 0.2, 0.3
and 0.3 Present invention, the pPlurality of check

brograms are classified into the four check

groups 1 to 4 corresponding to the MTBF ranges.

That is, the check group 1 ié executed in
the time interval of 12 hours when the MTBF is
more than 300 hours and less than 1000 hours. In
this case, the check:execution time is about 167
hours (= 0.2%10000/12). Here, it is supposed that
the total check time of the four check groups is
1 hour. The unit check times are allocated to the
check groups 1 to 4 to be 0.2, 0.2, 0.3 and 0.3
hours, respectively.

Similarly, the check group 2 is éxecuted in
the time interval of 24 hours when the MTBF is
equal to or more than 1000 hours and less than
3000 hours. In this case, the check execution
time is about 83 hours { = 0.2%¥10000/24).

The check group 3 is executed in the time
interval of 36 hours when the MTBF is equal to or
more than 3000 h;urs and léss than 10000 hours.

In this case, the check execution time is about

83 hours (= 0.3%10000/36). Also, the check group



hours, respectively. Similarly, the check group 2 is executed in the tine
interval.of 24 hours when the MIBF is equal to or nore than 1000 hours and
| ess than 3000 hours. In this case, the check execution time is about 83
hours (= 0.2*10000/24). The check group 3 is executed in the time interval
of 36 hours when the MIBF is equal to or nore than 3000 hours and | ess
than 10000 hours. In this case, the chédk "execution time is about 83
hours (= 0.3*10000/36). Also, the check group - 14 4 is executed in the

time interval sof dfchapEsa Whenie MIRE I, paua), (0.0 gpre dhan 10000

hours. In this case, the check execution tinme is about S7(=

0.3*10000/ 48henThenelf aieprt hes bt check iR is ahayl gg%muré- 't

should be noted that the check tine of 396 hours i s need for every

10, 000 houroulisgd. 61shawsithe stat e 4 He Wik he .chegk 1 £xeeytion 'tsi me
interval blocks are perfornmed. In Fig. 6, the blocks C?ﬁf% E?B%, &?pS and

G4 correspoba tt 06 Bher shiegking oetHods oy £hsgre executed-for gygry 12
hours, every 24 hours, every 36 hours and every 48 hours, respectively.

Wth the stiastadondheiqn, tEing: 6ishansotihe 3 dat ey @nd . ti mBs when, 1 he il ocks
are started. The
noted that the check time of 396 hours is needed
for every 10,000 hours.
| Fig. 6 shows the state in.which the check

execution time interval blocks are performed. In
Fig. 6, the blocks Grpl, Grp2, Grp3 and Gr4
correspond to the checking methods which are
executed for evéry 12 hours, every 24 hours,
every 36 hours and every 48 hours, respectively.

With the start condition, Fig. 6 shows the
dates and times when the blocks are started. The
O mark indicates that the check is executed and
the X mark indicates that the check is not
executed. As seen from Fig. 6, the bldck.(Grpl,
Grp2, Grps and Grp4) are executed for every 12
hours, 24 hours, 36 hours and 48 hours.

In the present invention, the chedk groups
1 to 4 are executed in the same manner as the
blocks Grpl, Grp2, Grp3 and Gr4.

Next, the operation of the apparatus
checking method according toythe first embodiment

of the present invention will be described with

reference to Figs. 3A and 3B. Fig. 3A is a check



O mark indicates that the check is executed and the X mark indicates that
the check is not executed. As seen fromFig. 6, the block.(Gpl, Gp2,

G p3 and G p4) are executed for every 12 hours, 24 hours, 36 hours and 48
hours. In the present invention, the check groups 1 to 4 are executed in
t he same manner as the blocks Gpl, Gp2,.Gp3 and G 4. Next, the
operation of the apparatus checking nethod according to the first

enbodi ment of the present invention will be described with reference to
Figs. 3A amdr@Bedrige 34 isnaagheekatud cpregdedupe nof t hre dappar at us
checking method according to the first enbodi nent of the present

i nventi on, ahenra sedf techetkeoff 1 hié treup adtivré mg odr tBst ilmgeappar at us of
the conputer control type is perfornmed. It is supposed that the CPU 34
starts the inepatit¢pn opeeat ieons of fitreh eb&ctaf cthestmaputfiec tuasied
sanples. At this tinme, first, whether or not a check condi-tion setting or
changi ng nstel §essletnPs aRPar@tied of reB8porfanPB tg TopaRtionl d6tR fng
inquiry froman operator (Step 11). In case that the check condition
setting or ichaR§é L abBEd s set, the condition of the check program and the

start condition of _the check program are
It is supposéed that the CPU 34 starts the

repetition operation of the electric test to the
tested samples. At this time, first, whether or
not a check cbndition setting or changing mode is
set is determined in response to a condition
setting ihquiry from an operator (Step 11). In
case that the check condition setting or change
mode is set, the condition of the check program
and the start condition of the check program are
set or changed (Step 12). When the check
condition setting or change hode is not set, or
when the setting or change of the check condition
is ended, it is determined in response -to a
condition coincidence inguiry whethef the already
set check condition is coincident with a desired
qheck condition (Step 13). The control returns in
response to the condition setting ingquiry (step
11) if the check conditions are not coincident
with each other. If the check conditions are
coincident with each other, the executi;n result
of the integrated circuit test program is saved

(Step 14).



set or changed (Step 12). When the check - condition setting or change node
is not set, or when the setting or change of the check condition is
ended, it is determned in response-to a condition coincidence inquiry
whet her the already set check condition is coincident with a desired

check condition (Step 13). The control_rgturns in response to the
condition setting inquiry (step 11) if the check conditions are not
coincident wth each other. If the check conditions are coincident with
each other, the exeBatriagrseesdld sefvitthe it eghat ek ecnauidnt estn peagrami s
saved. (Step 14). - 16 Because the saving of the execution content is not
the mai n poift -b? tt Hr9r@sdm bpovignt i o, thal prndeesitnpl 8 vexpt anat.i on wil |
be given. Wien the job of the integrated circuit test program being
executing fB8RI1chettisi tsigpdRiedxnhen atdmen i wildnl oper a¥ivenof tWkeeal ectric
test is sto%pedz At the same time, the checking result and the integrated
circuit testhfrofPBmblei hife ekaédwreratade chvedih tees rabwr aenemy unit 31.
Next, the CPU 34 executes the self-check in accordance with the check
group and tRESt%r X CORBLIDnE B tPRechatkt gidupe pStesh. 15Pe i.e., one of

the check groups, 1. to 4 corresgonding to the
repetition operation 6f the electric test is..

stopped. At the same time, the checking result
and the integrated circuit test program being
executed are saved in the main memory unit 31.

Next, the CPU 34 executes the self-check in
accordance with the check group and the start
condition of the check group (Step 15), i.e., one
of the check groups 1 to 4 corfesponding to the
counted time. When the self check is ended, it is
determined in response to a check PASS induiry
whether or not the check result indicates PASS
(Step 16). When the check'result indicates PASS,
the recovéry of the execution content is
performed. Thus, the execution content which has
been stopped previously and saved in the step 14
;s recovered. Also; the repetition operation of
the electric test is re-started (Step 17).

On the other hand, when it is determined
not to be PASS in the determination which is
performed in the step 16 in response to the check
PASS inquiry, a warning is generated and the

manufacturing and testing apparatus is stopped



counted tinme. Wen the self check is ended, it is determned in response
to a check PASS inquiry whether or not the check result indicates PASS
(Step 16). Wien the check result indicates PASS, the recovery of the
execution content is perfornmed. Thus, the execution content which has
been stopped previously and saved in the step 14 is recovered. Also, the
repetition operation of the electrictédt is re-started (Step 17). On the
ot her hand, when it is determned not to be PASS in the determ nation
which is pegstergredgiyn the step 16 in response to the check PASS inquiry,
a warning is generated and the manufacturing and testing apparatus is

stopped - 17 - (Step dB) 36Fi ghodB SHRWS gihecRiQreduis of aeach-ghegk group.:
As shown in Fig. 3B, the check 1 of the <check group j (1) 4, j is an

integer) isgrexecuteds(Sttepwal)in SEbgequent | whét dise c fetier gk neq, whet her or
not the check result of the check 1 is PASS (Step 22). \Wen the check

result is JiSSk tdheomgxtjchacksis; exequt ed (3t epn23)nte fhiese piocesses are
repeat ed. When any one of the checks of the check groupj indicates that
the check eesuhtté 8 rat PASS 1t he shecke gueuptvi,s i ended.

determined whether or not the check result of the

check 1 is PASS (Step 22). When the check result

is PASS, the next check is executed (Step 23).

These processes are repeated. When any one of the

checks of the check group j indicates-that the

check résult is not PASS, the check group j is

ended.

Next, the checking method dccording to the
second embodiment of the present invention will
be described.

In the checking method of the second
embodiment, the execution time interval of each
of the plurality of check groups is longer when
the mean time between failures is lqnger. .That is,
the execution time interval is set such that (the
execution time interval of the group j) < (the
execution time interval of the group (j+1)).

Next, the checking method according to the
third embodiment of the present invention will be
described.

In the checking method of the third

embodiment, the execution time interval of each



Next, the checking nmethod according to the second enbodi nent of the
present invention will be described. In the checking nmethod of the second
enbodi ment, the execution tinme interval of each of the.plurality of check
groups is longer when the nean tine between failures is |longer. That is,
the execution time interval is set such {hat (the execution tinme interva
of the group j) < (the execution tinme interval of the group (j+l)). Next,
t he checking nmethod according to the third enbodi nent of the present

i nvention welfi bee dekeribeidtyl o ft hehekecky pg umes hed afohbe d hi Rd n

enbodi nent, the execution time interval of each - 18 of the plurality of
check group$hiat| edgetheharhetkhatg méupher chieck lgs o ont t &stthe short est
execution tine interval by a factor of an positive integer. That is, when
t he executi 8F9¢WEiiant efvale of ntleer gadupy asfRcthe execdni on tine
interval of the group (j+l) is nT (nis a positive integer). Next, the
checki ng nePRGH Bé¥ér di hfetaex he Thouk t h senbodement h ef ethec preeisemt

invention will Dbe described. In the checking nethod of the fourth
time interval of the group j is T, the execution

time interval of the group (j+1) is nT (n is. a
positive integer).

Next, the checking method according to the
fourth embodiment of the present invention will
be described.

In the checking method of the fourth
embodiment, the execution order of the plurality
of check groupé is set in such a manner that the
check group with the shortest execution time
interval is first executed and then the check
group with the next shorter execution time
interval is executed. That is, when the means
time between failures of the check group j is
MTBFj and the means time between failures of the
check group (j+1) is MTBF(j+1), and when the
check group j and the check group (j+1) are
started at the same time, the check group j 1is
first executed and then the check group (j+1) is
executed.

Next, the checking method according to the
fifth embodiment of the present invention'will be

described.



enbodi ment, the execution order of the plurality of check groups is set in
such a manner that the check group with the shortest execution tine
interval is first executed and then the check group with the next shorter
execution tinme interval is executed. That is, when the nmeans tine between

failures of the check group j is MIBFj,and the neans tine between failures
of the <check group (j+l) is MIBF(j+l), and when the check group j and the
check. group (j+l) are started at the sane tinme, the check group j is

first executed andIthedrhé¢ hehehekk ngr oupthjod )oES trexeettracth Next, the
checki ng method according to the fifth enbodi nent of the present invention
will be desdr¢fdedernid. Itthe hexsheckiing nethed of teherd1f blf enbod pent,
the execution time interval of one of the plurality. of groups having the
| ongest ekécut Pém1td he timtef valr ¢ spshdrd et ntghatnh £hé o rshesttest

manuf acturing or checking tine interval of the product which is produced
or tested Byrafatigppatdmes. iTkRTrval (tshesbleartest tiheawf &dteuri ng or
checking time interval of the product) > (the |ongest. execution tine

i nt erval OﬁQq@tgmk*maQMﬁ$§turing or checking time interval

of the product which is produced or tested by the
apparatus. That is, (the shortest manufacturing
or checking time interval of the product) » (the
.longest_execution time interval of the check
group) .

Next, the total effect of the.above
embodiments will be described.

Referring to Fig. 5A, it could be seen that
the total check €xecution time has the relation
of "collective method (2)" < "the present
invention" < "collective method (1)". It should
be notéd that the check time is calculated based
on (10000 hours X unit check time)/ MTBF. That
is, because the'execution frequency of the check
group 1is set in accordance with the failure time
interval, the total check time is 834 hours in
the "collective method (1)" in which the check
execution time interval block 42 of Fig. 5A is
executed for every 12 hours, for example. Whereas,
the total check time is reduced to 396 hours in
the checking method of the present invention, in

which each of the check groups 1 to 4 of the



Next, the total effect of the above enbodinments will be described.

* Referring to Fig. 5A it could be seen that the total check execution tine
has the relation of "collective nethod (2)" < "the present invention" <
"collective nethod (1)". It should be noted that the check tinme is

cal cul ated based on (10000 hours X um taecheck tinme)/ MIB'F. That is,
because the execution frequency of the check group is set in accordance
with the faihge tine interval, the total check tinme is 834 hours in the
"col | ecti veCREIHOASEB U R Athi EH MhelBhedk adxdcke £bn 43 nefi ftewvals bl ock
42 of Fig. BAis executed for every 12 hours, for exanple. Wereas, the
total check?Fifme®¥§SG%uuted 2o 896 hHule iheute chéckitgrhet hbel of the

present inv gtuiron,ainrb )gvgi &h each of the check groups 1 to 4 of the 20
check executron tifE S nteérval"bFfockr 21IP6C FH ¥e15A are executed for every

12 hours, 24 hours, g}f{it houlrés afnd,48 hours, .respectively. Next, the failure
anal ysis tine and the> tcorta&t itoh tPRE AR edd St Bdict™ ¢ s adhst Béred i n

Fig. 5B. Th of tines of failure detection is 48 tines (10000/ MIBF
inthis cas(g)or}q{gr)?é%ﬁenct%\?geofoghgt%‘ﬁegﬁoei‘éﬁ ti'oh EPRe tHhe&mdhl L wen

t he. fa”l”ﬁi%mﬂyﬁtStfH@ R@ﬁ@@%eéé %iW%g’of failure detection

is 48 times (10000/MTBF in this case)

irrespective of the check execution time interval.

When the failure analysis time per once is 1 hour,

the\fotal analysis time is about 48 hours.

When the correction time of the product in

Fig. 5B is seen, the pfoduct correction time

block 45 is a method in which the check is i
collectively performed for eviery 12 hours without
classifying the check groups based on the MTBFs.
This method corresponds to the "collective method
(1)". Also, the product correction time block 44
corresponds to the checking method of the présent
invention. If the product correction is
considered when it is supposed that the product
manufacturing or checking time is equal to or
more than 3 days, the product correction 'time
block 46 is a method in which the check is
collectively performed for every 48 hours without
Classifying the check groups based on the MTBFs.
This method corresponds to the "collective method

(2)".



the total analysis tine is about 48 hours. Wen the correction tine of the
product in Fig. 5B is seen, the product correction time block 45 is a

met hod in which the check is collectively performed for every 12 hours

wi t hout classifying the check groups based on the MIBFs. This nethod
corresponds to the "collective nethod_ {1)". Al so, the product correction
time block 44 corresponds to the checking nethod of the present

invention. If the product correction is considered when it is supposed
that the product Aanuflagcsurdageor theckionpli peiseequalnt @iare HAKE t han
3 days, the product correction'tinme- block 46 is a method in which the
check is d&dl¢e&€ilvelyoperd br b I be caviery 48 thiouds (W 3 hout " thassi fying

t he check groups based on the MIBFs. This method corresponds to the
"collecti v@TRERBG E2yention’|n>tficy kheet ithe metthodor(riert ionItt me has
the relation of "collective nmethod (2)" > "the present invention" >

"col l ecti vé TR AGd Ra) ®o4ed &Rl dibe bt e® Thdk citn ¢ e rErodich correcti on
procedure, the products of 3% of the population paraneter are extracted
and checke(?ra‘b‘égﬁ.uq?'ar’ﬁ}"efﬁirlc’tﬁ‘éclt§ et e e hé&R g 1P 00N Iget épmi nation is

perfornmed, all thqﬂgroducts are tested again.
parame r are extracted and checked again. If any

failure is detected when (1, 0) determination is
performed, all the products are tested again.

Therefore, if the check execution time
interval is long, the check execution time
becomes short. However, the correction time
becomes long. Also, depending on the failure
point of the apparatus, the failure sometimes
largely influences to the check results ¢f the
products. Therefore, a ratio of re-check of all
the products sometimes increases. Fig. 5B shows
the worst case of the total product correction
time. In this case, it is supposed that 40% of
the-product parameter is re-checked. Generally,
the ratio of the re-check of all the products is
1ess than several percents.

In this way, the non-operation time of the
apparatus at the time of the failure detection is
composed of a summation of the total check time,
theyanalysis time and the total product
correction time. Fig. 4 shows a comparison

example of non-operation times ratio of apparatus.



Therefore, if the check execution tine interval is |long, the check
execution tinme becones short. However, the correction tinme becones |ong.
Al so, depending on the failure point of the apparatus, the failure
sonetinmes largely influences to the check results of the products.
Therefore, a ratio of re-check of aII_:%ge products sonetinmes increases.
Fig. 5B shows the worst case of the total product correction tine. In
this case, it is supposed that 40% of the product paranmeter is re-checked.

General |y, 1t heigatio, ol stihegr e1cheekoaf1 @bk ithe Reqduess (iis) » 1 ass fhan
several percents. In this way, the non-operation time of the apparatus at
the tine ofrdfhertaiddir ettes eabin0ro p 8 radanPesed wé sa cxumpatki on of the total
check tinme, the analysis tinme and the total product correction tine. Fig.
4 shows a Cenphlesdanvexatkeodl MDhropardtramdi peedahto of apparatus. 22
In Fig. 4, using the "collective nethod (1)" as a reference, the
non- oper at iornv e n g tlve SboMrecinve et hed { 2¢'a 1andk 1she Hr egant
invention" are shown in the vertical axis of the non-operation tinme ratio
and t he raniog ofpepraoduotns t bmee woatiectaaddi $ hshowa tiio t b€ hori zont a
axis. Fig. 4 shows. the conparison

products to be corrected is shown in the

horizontal axis. Fig. 4 shows the comparison

between the collective methods (1) and (2) and

the present invention, when the ratio of the re-

tested products to the product population

parameter is changed from 1% to 40%. As seen from

Fig. 4, the non-operation time of the "present

invention" becomes the smallest.

As described above, according to the

présent invention, because the execution

frequency of the check group is set in accordance

with the failure time interval, the failure can

be efficiently detected in relatively short check

execution time.

Also, according to the present invention,

the execution time interval of each of the

Plurality of check group is longer than that of

the check group with the shortest execution time

interval of the check programs by a factor of a

positive integer. Therefore, when the check is

started at the same time, a loss time necessary

to save the execution content and to recover the



between the collective nethods (1) and (2) and the present invention, when
the ratio of the re- tested products to the product popul ati on paraneter
is changed from 1% to 40% As seen from Fig. 4, the non-operation tine of
the "present invention"” becones the snmallest. As described above,
according to the present invention, beggause the execution frequency of
the check group is set in accordance wth the failure tinme interval, the
failure can be efficiently detected in relatively short check execution
time. Al sEEX&€c¢drHPRg a@ntiea presentbenvenio0ad . t hEhaxgcut hen 1td &8
interval of each of the plurality of check group is longer than that of

t he check gt B6p Wi £ Fht HeC sledrR @Bt eexechkicdn ¢kee u t hber vehnofod he check
prograns by a factor of a positive integer. Therefore, when the check is
started at"$A8Sfhe time, a loss time necessary to save the execution
content and to recover the 23 execution content can be renoved. Thus, the
loss tinme which AdctimpaRi®so EHEdkg ekec Ut on paams be t redueatt i dhso,

accordi ng H? the present invention, the point with high failure frequency
i s possi bl ®t B En&KED P @b sKerileree fReaman oyt He thpesible

to be checked in a short time interval, the time
required for the failure detection can be reduced.

Moreover, according to the present
invention, (the shortest manufacturing or
checking time interval of the product) > (the
longest execution time interval.of the check
group) . Thus, because the product correction is
made possible, the outflow of the defective
products can be prevented even when the failure
of the apparatus is detected as a result of the
check.

From above, according to the present
invention, the self-check of the apparatus is
effectively performed to provide the complete
guarantee of functions and performance of the
apparatus. Also, it is possible to increase the
reliability of products which are manufactured
and tested by the apparatus. In addition, the
check time can be reduced so that the

productivity of the apparatus can be increased.



\reduired for the failure detection can be reduced. Mreover, according to
the present invention, (the shortest manufacturing or checking tine
interval of the product) > (the |ongest execution tinme interval of the
check group). Thus, because the product correction is made possible, the
outflow of the defective products can be prevented even when the failure
of the apparatus is detected as a result of the check. From above,

accordi ng t8 é?ﬁggfesent invention, the self-check of the apparatus is
effectively b hed to provide the conplete guarantee of functions and

per formance, of the, a atus. Also, it is possible to increase the
reliability of proéhd?ggkﬁV£h°§réﬂﬁﬁﬁhﬁﬁéiu Bd BTt 8d by the

appar at us. jtion, the _.check tine can be reduced so that the
productivitéggigf%%kg pé?gtﬁg“%aﬁtﬁé”?hcreased. 24 - CLAIMS: 1 A nethod of

i . LS. f the st _dividi fail ti
ntervals of sect | ot EA ERIATh WM BNk O PavEiend e

S
intervals of section appara
interval groHpg, €258 afa ¥Risch 4ol ndigahed by § SpegLhic, failyre time
i nterval
interval groups, each of which is indicated by a
specific failure time interwval;
classifying a plurality of check programs
into a plurality of groups corresponding to the
Plurality of failure time interval groups based
on the failure time interval of the section
corresponding to each of the plurality of check
programs;
determining a group execution time interval
of each of the plurality of groups based on the
specific failure time interwval; and
executing the plurality of check programs

of each of the plurality of groups based on the

group execution time interval.

2. A method according to claim 1, further
éomprising the step of ending the execution_of
the plurality of check programs of the group,
when the executing result of at least one of the

plurality of check programs of the group

indicates to be a failure state.



classifying a plurality of check prograns into a plurality of groups
corresponding to the plurality of failure tinme interval groups based on
the failure time interval of the section corresponding to each of the
plurality of check programnms; determ ning a group execution tine interval
of each of the plurality of groups basesl on the  specific failure tine
interval; and executing the plurality of check prograns of each of the
plurality of groups based on the roup execution tine interval. 2. A
met-hod accdrdi ng o ¢ hlmdl, a ¢ geere N Icdifpr £ diaddn t he oSt ep - ofvledtlierigy t he
execution of  the plurality of check prograns of the group, when the
executing T254I tAOFCAMYRLRE Sk Bf el UHeG af Pihe DR LBHEEX BPGgrams of the
group indicates to be a failure state. 25 3. A nethod according to claim
1 or 2, whet8'R SAFPGUet P mtii™g P ThetudRE &R nPdi ngPehe group
execution tingagpierval of each oE t he glurality of grqu s_based on the
speci fic fartafe Tt me S i BPVA S sBAK $%hat Pt H §r SHF CoFiespbAdiliyT €t o t he
| onger. SpeeifiLe A LUCE 1T IR JNELYR 8 (ROEH o LR LS, L ngey oroup

=
—

to the longer specific failure time interval is

executed in the longer group execution time

interval.

4. A method according to any one of claims 1
to 3, wherein said determining step includes
determining the group execution time interval of
each of the plurality of groups based on the
specific failure time interval such that the
group execution time interval of each of the
plurality of groups is longer than the shortest
one of the group execution time intervals of the
plurality of groups by a factor of a positive

integer.

5. A method according to any one of claims 1
to 4, wherein said executing step includes
executing the plurality of check programs of each
of the plurality of groups based on the group
execution time interval such that the plurality
of check programs are executed in an order of

shorter group execution time intervals.



4. A nethod according to any one of clains 1 to 3, wherein said
- determning step includes determning the group execution tinme interval of
each of the plurality of groups based on the specific failure tine
interval such that the group execution tine interval of each of the
plurality of groups is |onger than the sheytest one of the group execution
time intervals of the plurality of groups by a factor of a positive
integer. 5. A nethod according to any one of clains 1 to 4, wherein said
executing st & incl Ulede exedutd hgotifel py ut®l iayyoforheok ptbgrians 6f each
of the plurality of groups based on the group execution tinme interval such
that the plufd ity w%eﬁﬁéé‘k PDRAGY ah t&rd X e etitieP ahn6hdetesf shorter
group execut idorlcti ne intervals. 26 6. A nethod according to any one of
claims 1 to% “WhBra " Saitd* Yef&r i Ri AF et epiioft| tdde Het&mv Alng £ he
group execut ieoncti m% inlit]erv | of _ each of the plurality of -groups based on
the specifi €FH | Gfe thfre AP EATA TEUBR tHaP UPHe PRSFfRsPRodd ®f the group
execution ti gg)ejg;grival aiqfu;ghetpl urality of groups is shorter than the
shortest one”of mandfact Gfimy 6r T8t A 19 TE8 LofSUFPoduets. Whet he

appar at us. longest one of the group execution time intervals
of the plurality of groups is shorter than the
shortest one of manufacturing or testing times of

products by the apparatus.

7. An apparatus having sections, comprising:

4 memory;

classifying means for classifying a
Plurality of check programs into a plurality of
groups corresponding'to a plurality of failure
time interval groups based on a failure time
interval of a section of said apparatus
corresponding to each of said plurality of check
programs to store said plurality of check
programs in said memory in units of groups, said
fajlure time intervals of said sections of said
apparatus being divided into said plurality of
failure time interval groups, each of which is
indicated by a specific failure time interval;

determining means for determining a group
execution time interval of each of the plurality

of groups based on the specific failure time



/. An apparatus having sections, conprising: a nenory; classifying neans
for classifying a plurality of check prograns into a plurality of groups
corresponding to a plurality of failure tine interval groups based on a
failure tinme interval of a section of said apparatus corresponding to
each of said plurality of check prograns to store said plurality of check
prograns in said nenory in units of groupd,-said failure tine intervals of
said sections of said apparatus being divided into said plurality of
failure t'”?xh@%%ﬁ%@# gsS. each of which is indicated by a specific
failure tinme 1nterva eterm ning nmeans for determning a group execution

time interval of eagp.pImEQe Pb%rQLiﬁMtJQF gfQuRs. bgggd on the specific
failure time - 27 - interval; and a timer Tor counting time; and executing

neans for reading outysaid i Ufn%'a{rw efo.chegk arrpgr ams: of atike group
corresponding to the counted tinme by said tinmer fromsaid nmenory, and for

executing s?ﬂurmyia&l tyr O nEherk pigr aRe f £ eagh ofrbhe plurality of
groups based on the group execution tinme interval.

corresponding to the counted time by said timer
from said memory, and for executing said
plurality of check programs of each of the
plurality of groups based on the group execution

time interval.

8. An apparatus according to claim 7, wherein
said executing means includes judging means for
judging whether the executing result of at least
one ‘0of said plurality of check programs of the
group indicates to be a failure state of said
apparatus, and for ending the execution of said
pPlurality of check programs of the group, when
the executing resﬁlt of at least one of said
plurality of check programs of the group

indicates to be a failure state.

9. An apparatus according to claim 7 or 8,
wherein said determiﬁing means determines the
group execution time interval of each of said
plurality of groups based on the specific failure
time interval such that the group corresponding

to the longer specific failure time interval is



8. An apparatus according to claim7, wherein said executing neans
«+ includes judging neans for judgi ng whether the executing result of at

| east one of said plurality of check prograns of the group indicates to -
be a failure state of said apparatus, and for ending the execution of said
plurality of check prograns of the group,, when the executing result of at
| east one of said plurality of check prograns of the group indicates to
be a failure state. 9. An apparatus according to claim7 or 8, wherein
sai d det er neé giergx trea@nsi Wleterdn nesddie ggioaup exacsthitarod i memat erval of
each of said plurality of groups based on the specific failure tine
i nterval suthtthatatthe group corresponding to the |Ionger specific failure
time interval is 28 executed in the |onger group execution time interval.
10. An apparatus according to any one of clains 7 to 9, wherein said
determ ni ng neans determines the group execution tine interval of each of
said pluralbty of groapy busdecd Dnathe spioidf ittof allwrenet iog iotedwad such
that the group execution time interval. of each of said plurality of
groups is Tofiger9tharhehe ighostdst dateafmihé ngr omp arexedett onmtiimes
intervals of said plurality of

the group execution time interval of each of said

plurality of groups based on the specific failure

time interval such that the group execution time

interval of each of said plurality of groups is

longer than the shortest one of the group

execution time intervals of said plurality of

groups by a factor of a positive integer.

11. An apparatus according to any one of claims
7 to 10, wherein said executing means executes
said plurality of check programs of each of the
plurality of groups based on the group execution
time'interval éuch that said plurality of check
programs are executed in an order of shorter

group execution time intervals.

12. An apparatus according to any one of claims
7 to 11, wherein said determining means
determines the group execution time interval of
each of said plurality of'groups based on the
specific failure time interval such that the

longest one of the group execution time intervals



groups by a factor of a positive integer. 11. An apparatus according to any
» one of claimse 7 to 10, wherein: said executing nmeans executes said
plurality of check prograns of each of the plurality of groups based on
the group execution tinme interval such that said plurality' of check
prograns are executed in an order of shorter group execution time
intervals. 12. An apparatus accordi ng-tm any one of clains 7 to 11,
wherein said determ ning nmeans deternm nes the group execution tine

i nterval ofof each of said plurality of groups based on the specific
failure time i nE&AVR LEGA T hat Thed TIodHyRst Soreh ofr ttdve gheup ekecuti on
tinme interygls Eezs9t of sai% E.l urality of groups is shorter than the
shortest one of manuf 28€urdhgMG Y.ty 1 He® Bf tertobugt $ yeshe £

apparatus. proqucts by the apparatus.



