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Technical Field

LI
This invention relates to an automatic soldering

ND

apparatus for performing soldering automatically to
effect electrical connections in order to mount

10 electronic parts on a printed circuit board, an
apparatus for a method of teachlng soldering condltlon
information, which is necessary for soldering, to the
automatic soldering apparatus, a soldering inspection
apparatus and method functioning to judge Whethe; a

15 solderéd location is-acceptable or not and generate
information indicative of soldering correction
conditions in order to correct a defective location in a
case of a soldering defect, and an automatic soldering
correction apparatus and method for automatically

20 correcting a faulty soldered location.
Background Art

Soldering apparatus presently available include a

soldering apparatus that relies upon a flow soldering
method in which a board on which electronic parts have

25 Dbeen mounted in advance is dipped in a soldering bath to
perform soldering, and a soldering apparatus that relies
upon a reflow soldering method in which electronic parts

are placed on a soldering cream that has been applied to



Background Art Sol deri ng apparatus presently available include a sol dering
apparatus that relies upon a flow soldering * method in which a board on
whi ch el ectronic parts have 25 been nounted in advance is dipped in a

sol dering bath to perform sol dering, and a sol-dering apparatus that relies
upch a refl ow sol dering nmethod in which electronic parts are placed on a
sol dering creamthat has been applled to -2- part nDuntlng p03|t|ons on
the surface of a bo rd and .t he el e t roni
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their | eads are nount boa
apparatus can be applied only to cases in which

5 identical soldering condit;ons hold for al; parts; they
cannot be applied to cases where parts having markedly
different tﬁermal capacities or parts having a very
small pitch betweeh their leads are mounted on a board.
These apparatus require that such parts be soldered

10 individually manually or by robot.

The development of electrénics manufacturing
techniques has been'accompanied by a diversification in
the form of the electronic parts used. An increase in
specially ordered parts and parts of a type different

15 from the standa?d type has been accompanied Sy an
increase in soldering locations that are unsuited to
blanket soldering by soldering apparatus of the above-
mentioned kind, and boards appear which require that all
parts be soldered under individual conditions.

20 Practical application of an automatic soldering
apparatus capable of performing soldering on a board
automatically under soldering conditions that differ for
each part is desired. 1In such an automatic soldering
apparatus, it is required that the positions at which

25 parts are to be soldered, the kinds of parts and the
kinds of soldering conditions be instructed for each
type of board before the soldering operation. The

instrudting operation is referred to as "teaching". The



These apparatus require that such parts be soldered 10 individually
manyal 'y or by robot. The devel opnment of el ectronics manufacturing

t echni ques has been acconpanied by a diversification in the formof the

el ectronic parts used. An increase in spectally ordered parts and parts of
“a t{pe different 15 fromthe standard type has been acconpani ed by an

I ncrease in soldering locations that are unsuited to bl anket sol dering by

sol deri ng appar atdsfeduyhitaliaceudeBnihooedakisd, reliut i@ards pagpear which
require that all parts be sol dered under individual conditions. 20
Practical appli catountiofg posditionst of shedecand, appsrsaiafs paapablke bk
perform ng soldering on a board automatically under sol dering conditions
that differ for ewmintest tands sddderédg tonditchoms redswsairiyc foal detongtic
apparatus, it is required that the positions at which 25 parts are to be
sol dered, the ki rmslddgriggrts and the kinds of soldering conditions be

i nstructed for each type of board before the sol dering operation. The

i nstructing operation 3% qusex tod mepsuad lyt eathr ngeldemicng conditions for

each type of board and for each type of part, however, a
great amount of time and labor is required and the'
automatic soldering apparatus cannot be operated during |
the teaching operation.

10 ~ With regard to a printed circuit board on which
many parts have beeh mounted by soldering, it is
required that an inspection be performed after the
soldering operation in order to determine whether
soldering has been carried out appropriately. In order

15 to meet this goal, automatic inspection apparatus that
use image processing techniques to automatically inspect
the quality of the soldered locations of each part on
printed circuit boards having a large number of parts
mounted thereon are being put into practical use. These

20 automatic inspection apparatus detect the positions of
faulty soldered locations on a printed circuit board as
well as the types of faults and print out the results of
detection on prescribed recording paper.

Fig. 30 illustrates a specific example of a

25 recording paper 300 outputted by an automatic inspection
apparatus; Numeral 301 denotes the ocutline of a printed
circuit board, and number 302 designates the outline of

a mounted part. Mounted parts at which faulty soldered



-3-- data taught includes information relating to part nounting positions on
the board, types of parts to be nounted and sol dering conditions necessary
for Tautomatic soldering. 5 In order to manual ly enter sol dering
conditions for each type of board and for ea8h-type of part, however, a
great amount of tinme and |abor is required and the automatic sol dering
appar at us cannot be operated during the teaching operation. 10 Wth

regard to a printedcetisnttadamitd existhiazle Thidd cRBEHS ihaveibheesh it ed by
sol dering, it is required that an inspection be performed after the

sol dering operati @anep siderof anieicRivline 302, hahegehdenongt d@pheaN at
carried out appropriately. In order 15 to neet this goal, autonmatic

i nspection apparahhschhﬁaulmyesamﬁyrqmwnueamum@steohaxQHESate)fndxu&ﬁedxﬂIy
nspect 'in black on the inner side of the outline 302. Further,

5 the type of soldering defect, such as an excessive or
insufficient amount of sgidér, regarding each faulty
soldered location appears at suitable locations on thé
recording paper 300.

The recording paper 300 is sent to a soldering-

10 defect correction line together with the relevant
printed circuit board. While observing the recording
paper 300, a worker manually corrects the faulty
soldered locations using a soldering iron.

However, correcting a faulty soldered locatibn by a

15 manual operation places a great burden upon the worker.
Even if inspection of soldering is automated using an
automatic inspection apparatus, human intervention is
needed to correct the faulty soldered location. This
places a limit upon the improvement that can be made in

20 the overall operating efficiency of the part mounting
operation and upon streamlining of the operation.

In order to solve this problem, the development of
apparatus for automatically correcting soldering defects
has made progress in recent years. This apparatus is

25 capable of correctly faulty soldered locations
automatically.

In such apparatus for automatically correcting

soldering defects, it is required that the automatic



the quality of the soldered |ocations of each part on printed circuit
boards having a | arge nunber of parts nounted thereon are being put into
practical use. These 20 automatic inspection apparatus detect the positions
of .-faulty soldered locations on a printed ti¥cuit board as well as the
types of faults and print out the results of detection on prescribed
recording paper. Fig. 30 illustrates a specific exanple of a 25 recording

paper 300 out put t&sk Mttt dippaRhtGs i BEPESLGRE DPfdwdtion, Nolaical 1301
denotes the outline of a printed circuit board, and nunber 302 desi gnat es

the outline of a reuinims R lcorleunt EduDﬁYtSOBdemhi clodaalilong , S eledeted
_4- locations do not exist are indicated in white on the inner side of the
outline 302, wherges emtrdardngapperatish} cbhisuitfoswderebeiagat i ons do
eX|st are indicated in black on the inner side of the outline 302. Furt her,
position information indicating the faulty soldered
5 locations and information relating to correction
conditions needed to correct the faulty soldered
locations. This operation generally is referred to as
*teaching®. The correction conditions generally differ
for each part. The information relating to the
10 correction conditions includes such information as the
soldering-~iron approach angles relative to a soldering
location, the amount of solder supplied and heating
time, etc.
However, entering the above-mentioned correction
15 condition information with regard to all printed circuit
boards and all parts that are the object of soldering
correction requires a great amount of time and labor,
and the apparatus for automatically correcting soldering
defects cannot be operated during the teaching
20 operation. |
nv ion
An object of the present invention is to provide a
teaching apparatus and method whereby an automatic
soldering apparatus can be taught sol&ering condition
25 information efficiently.
Another object of the present invention is to

provide a soldering inspection apparatus and method

whereby correction condition information needed to



5 the type of soldering defect, such as an excessive or insufficient anmount
of solder, regarding each faulty soldered | ocation appears at suitable

| ocations on the recordi ng paper 300. The recording paper 300 is sent to a
sol dering- 10 defect correction line togethgr with the relevant printed
circuit board. Wile observing the recording®paper 300, a worker manually
corfects the faulty sol dered | ocations using a soldering iron. However,
correcting a faulty soldered | ocation by a 15 nanual operation places a
great burden uponcboheewnr&efauisersalideirespéotationf csol bersuwpliediut onat ed
using an automati c inspection apparatus, human intervention is needed to
correct the faultgfSotilenelly| uran eppatataspifaresubonaticalprcahrecting
inprovenent that can be made in 20 the overall operating efficiency of
the part nounti ngsepdeningndefrttsgpon strean ining of the operation. In
order to solve this problem the devel opnent of apparatus for automatically
correcting sol deri ng d&f Eershemohiars wloghesPresentciénvepeden. is 4R s

apparatus is . .
S provide an apparatus and method for automatically

correcting soldering defects, in which correction
condition information needed to correct a faulty
soldered location can be entered in an efficient manner.
According to a first aspect, a teaching apparatus
10_ for an automaﬁic soldering apparatus in accordance with
the present invention comprises first memory means in
which soldering condition information is stored in
advance for each classification of parts, second memory
means in which identification codes of parts, which are
15 to be mounted on a board, are stored in advance for each
board, third memory means in which a correéponding
relationship between the identification codes of the
parts and part classifications to which the parts belong
is stored in advance, input meaﬁs-for entefing an
20 identification code of a board, and means which, with
regard to a board whose identification code has been
entered by the input means, is for reading all parts,
which are to be mounted on the board, from the second
memory means, reading soldering condition information
25 suited to the read parts from the first memory means
- upon referring to thé'corresponding.relationship stored
in the third membry means, and creating a'sol@ering—

condition teach-data table indicating the correlation



Babl e of correctly faulty sol dered locations automatically. In such

us for automatically correcting soldering defects, it is required

i he automatic -5- correction apparatus be taught information, which
is Tequired to correct faulty sol dered | ocati-ors,- before the correcting

operation, this information being position information indicating the

faulty soldered 5 |locations and information relating to correction

conditions needed taq cqg;gg{'%ggrh?ﬁéﬁg Sg%ggggg Aé"ﬁgdﬂygﬁ'8n??§§888§£3tiOn
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approach angl es rel 3_.;41\4_95 to a soldering location, the anount of sol der

supplied and heatin
According to a second aspect, an automatic

5 soldering apparatus in accordance with the present
invention coﬁprises first memory means in which
soldering condition information is stored in advance in
correspondence with parts, second memory means in which
information relating to parts to be mounted on a board

10 is stored in advance for each board, input means for
entering an identification code of a board, and means
which, with regard to a board whose identification code
has been entered by the input means, is for reading all
parts, which are to be mounted on the board, from the

15 second memory means, reading soldering condition
information suited to the read parts from the first
memory means, and creating a soldering-condition teach-
data table indicating correlation among the board, the
parts to be mounted on the board and the soldering

20 condition information suited to the parts.

According to a third aspect, a method of teaching
an automatic soldering apparatus in accordance with the
present invention comprises the steps of storing
soldering condition information in first memory means in

25 advance for each classification of parts, storing
identification codes of parts, which are to be mounted
on a board, in second ﬁemory means in advance for each

board, éntering an identification code of a board, and,



time, etec. However, entering the above-nentioned correction 15 condition
i nformation with regard to all printed circuit boards and all parts that
are~the object of soldering correction requires a great anmount of tine and
| abor, and the apparatus for autonatically'cgrrecting sol dering defects
cannot be operated during the teaching 20 operation. Disclosure of the
I nvéntion An object of the present invention is to provide a teaching
apparatus and net kddhweegeby tn awiaamd iwhcsa detenngfappaliat usodarhde t aught
sol dering condition 25 information efficiently. Another object of the
present inventi onbeent enpeveddereadigigadlilnpantspevhiich appatatie mowhtest hod
wher eby correction condition information needed to 6-
on the board, from the second memory means, reading
soldering condition information of classifications to
5 which the read parts belong from the first memory means,
and storing the read parts and the read soldering
condition information in correlated form in a soldering-
condition teach-data table.
In an embodiment of this teaching method, steps
10 include displaying parts read from the second means on a
.display unit, displaying classifications of parts stored
in the first memory means on the display unit, entering
from an input unit a classification to which the
displayed parts belong from among the displayed

15 classifications of parts, and reading soldering
condition information that corresponds to the entered
part classification from the first memory means and
correlating this information with the parts displayed.

In another embodiment of this teaching method,

20 steps include storing a corresponding relationship
between identification codes -of parts and part
classifications to which these parts belong in third
memory means in advance, discriminating, by referring to
the corresponding relationship in the third memory

25 means, a part classification to which a part read out of
the second memory means belongs, and reading soldering

condition information that corresponds to the

discriminated part classification from the first memory



corr'ect d faulty soldered |l ocation can be supplied efficiently to an
apparatus for automatically correcting soldering defects. A further object
of The present invention is to 5 provide an agpparatus and net hod for
~automatically correcting soldering defects, in which correction condition
information needed to.correct a faulty soldered |ocation can be entered in
an efficient manner._ According to a,first aspect. a teaching, apparatus 10
for an automatic SHIARS 3G 5885?3?5%“?nt%%cﬁﬁﬁhﬁﬂﬁfkﬁqIYthegBFegsﬁg
i nvention conprises first menory neans in which soldering condition
information i s stéregd in advance for each classification of parts, second

menory nmeans in which iﬂprgégoggghkgnwgegeé?ga‘p@&has%i%\ﬁrygq_rate%{i?l 5 to be

mount ed on a board, are stored I n advance eac 0 menory

o on a b a0 \ . ' dentifi .
means in which a g&%ﬁ, p%@,'Eﬁer§b§%£99§§'fb$“¥é§¥ﬂld§“%hb 89hk Egﬁtkﬁg.

codes of the parts art classitications to whichthe parts belong is
stored in advaﬁce1tééb@ﬁtng”%§'ﬂﬁo&0£c€8£@{h@9:@r\:r?@ prds@art ihieatign, code of

a board, and neans which,” wt
soldering condition information necessary for automatic
soldering is stored in the first memory means in advance
for each part or each classification. .When soldering
condition information is taught, the soldering condition

10 information corresponding to each part on the board i;
selected and read out of the first memory means and
taught to the automatic soldering apparatus. As a
result, there is a great reduction in the labor and time

- required for teaching.

15 According to a fourth aspect, a soldering
inspection apparatus according to the present invention
comprises inspecting means for discriminating soldering
quality and positions of parts mounted on a board, first
memory means for ;toring the parts, which have been

20 mouﬁted on the board, in advance, second memory means in
which correction condition information necessary for
correcting faulty soldered locations is stored in
advance for each classification of parts, and means
which, when a soldéring defect of a part has been |

25 detected by the inspecting means, is for reading
correction condition information that corresponds to a
classification to which the part belongs from the second

memory means, and creating correction data by



regard to a board whose identification code has been entered by the input
nmeans, is for reading all parts, which are to be nounted on the board, from
t he"second nmenory neans, reading soldering condition information 25

suited to the read parts fromthe first menok§ means upon referring to the
corresponding relationship stored in the third nenory neans, and creating a
sol dering- condition teach-data table indicating the correlation anong

the board, the paEE%rEQaQ@nSD%'@ gL ﬂﬁﬁﬁ%i@rﬁ&@p&@%eﬁ@kﬁ?rfﬂg condi tion
S. )

information suited to the parts. According to a second aspec an automatic

5 sol dering appar abéatiiBnag€OowKafe e id tdb Ideer e PRIFectNKHEBt b@8n CONPr i ses
first menory nmeans in which soldering condition information is stored in

advance in correspgaRdenaenstéd fed tthe e ddFiEdtoneaBadinighi ch
information relating to parts to be nounted on a board
: information. -

5 A §oldering inspection method according to the
present invention comprises the steps of storing parts,
which have been mounted on a board, in first memory
means in advance, storing corréction_condition
information necesséry for correcting a faulty soldered

10 1location in second memory means in advance for each
classification of parﬁs, discriminating soldering
quality and positions of the parts mounted on the board,
and, when a soldering defect of a part has been
detected, reading correction condition information,

15 which corresponds to a classification to which the part
belongs, from the second memory means and creating
correction data by correlating position information
representing the location at which the soldering defect
has been discriminated and the read correction condition

20 information.

In an embodiment of the soldering'inspection
apparatus and method according to the fourth aspect,
when a soldering defect of a part has been detected by
the inspecting means, the detected part is displayed on

25 display means. The classification to which the
displayed part belongs is entered from input means.
Correction condition information corresponding to the

classification entered from the input means is read from



10 ° is stored in advance for each board, input neans for entering an
i dentification code of a board, and neans which, with regard to a board
‘whoSe identification code has ‘been entered hy the input nmeans, is for
reading all parts, which are to be mount ed” ot the board, fromthe 15
second nenory neans, reading soldering condition information suited to the
read parts fromthe first nenory neans, and creating a sol dering-condition
teach- data tabl ethedseatnd gnasermye imeinenaadohg tberébsreld with pved s t'o be
mount ed on the board and the soldering 20 condition information suited to
the parts. Accor diefgectoed pdrtrd aspect, a nethod of teaching an autonmatic
sol dering apparatus in_accordance with the present invention conprises the
steps of storing * sol 8eramethendEmboskinenter dgacronespotding resiairionabdps in
25 advance for each classification of parts, storing identification codes
of parts, which aPeCYeEHPIMEE GﬁaésbéaﬁéF?Pﬁss‘é%d%w%m%smmﬂ n
advance for egch board, entering an identification code of a board, and,
belong is stored in third memory means in advance.
Correction condition information corresponding to a part
for which a soldering defect has been detected is
corrélated with the detected part by referring to the
corresponding relationship stored in the third memory
10 means.
The correction data created is stored in memory
means or transmitted to an apparatus for automatically
correcting soldering.
Furthermore, there is provided an apparatus for
.15 automatically correcting soldering, in which a faulty
soldered location is corrected based upon the created
correction data.
According to a fifth aspect, a soldering inspection
apparatus according to the present invention comprises
20 memdry means in which parts mounted on a board, criteria
data for discriminating soldering quality of the parts
and correction condition information necessary for
correcting faulty soldered locations relating to the
parts are stored in advance in correlated form,
25 inspecting means for discriminating soldering quality
and positions of the parts, which have been mounted on

‘"the board, in accordance with the criteria data stored

in the memory means, and means which, when a soldering



-8-"with regard to a board whose identification code has been entered,
reading all parts, which are to be nounted on the board, fromthe second
menory neans, reading sol dering condition_jqf rmation of classifications to
5 which the read parts belong fromthe first nory nmeans, and storing the
reagd ‘parts and the read soldering condition information in correlated form
in a soldering- condition teach-data table. In an enbodi nent of this

t eachi ng net hod, <defpst 10f 3 rantddiadi deleayidegephed sby etk f¥rmnddteirgecond
means on a display unit, displaying classifications of parts stored in the
first menory neanBe®dnsi hts dfep|raading corFesting FPowt bien nnfommation
classification to which the displayed parts belong from anong the di spl ayed
15  cl assificati 6Pt oFOBERSRONGHFY A& RGTSoFFRR Hie CORRREY Medndodfdt i on

t hat corresponds to the entered part classificati?n fromthe first menory
means and ating position

creating correction data by corre
5 information representing a location at which the
soldering defect has been discriminated and the read
correction condition information.
A soldering inspection method according to the
present invention comp;iSes the steps of storing, in
10 memory means in advance and in correlated form, parts
mounted on a board, criteria data for discriminéting
soldering quality of the parts and correction condition
information necessary for correcting faulty soldered
locations relating to the parts, discriminating
15 soldering quélity and positions of the parts mounted on
-the board in accordance with thé criteria data stored in
the memory means, and, when a soldering defect of a part
has been detected, reading correction condition
inforﬁation ﬁhat corresponds to the part from the memory
20 means, and creating correction data by correlating
position information representing a location at which
the soldering defect has been discriminated and the read
correction condition information.
In the soldering ;nspection apparatus and method
25 according to the fifth aspect as well, correction data
created is stored in memory means or transmitted to an
apparatus for automatically correcting soldering.

Furthermore, there is provided an apparatus for



cortelating this information with the parts displayed. |In another

enbodj nent of this teaching nethod, 20 steps include storing a
correspondi ng rel ati onshi p between identification codes-of parts and part
classifications to which these parts belong linthird nenory neans in
advance, discrimnating, by referring to the corresponding relationship in
"the third nenory 25 neans, a part classification to which a part read out

~of the second m”&xﬁﬂoxﬁ@@i@ab@;} UEhecRAAg" %etiaeglﬁel ded | g o 4401 v
i nformati on that corresponds to the discrimnated part cIaSS|f|cat|on from

the first menory sold€redERdtatilth GQ ordbicBad! Basedl Gidmtd i Widdidde read
part. In accordance with the automatic sol deri ng apparatus, the apparatus

for teaching the sefeectibd hdata .t eachi ng nmethod according to the present
I nventi on,
According to a sixth aspect, a soldering inspection
5 apparatus according to the present invention comprises
inspecting means for discriminating soldering quality
and positions of parts mounted on a board, memory means
in which parts mounted on the board.and correction
condition information necessary for correcting faulty
10 soldered locations relating to the parts are stored in
advance in correlated form, and means whiéh,_when a
soldering defect of a part has been detected by the
inspecting means, is for reading correction condition
information that corresponds to the part from the memory
15 nmeans, and creating correction data by correlating
position information representing a location at which
the soldering dgfect has been discriminated and the read
correction condition information.
A soldering inspection metﬁod according to the
20 present invenﬁion comprises the steps of storing, in
memory means in advance and in correlated form, parts
mounted on a board and correction condition information
necessary for correcting faulty soldered locations
relating to the parts, discriminating soldering quality
25 and positions of the parts mounted on the board, and,
when a soldering defect of a part has been detected,
reading correction condition informatiqn that

corresponds to the part from the memory means, and



sol'dering condition informati on necessary for automatic soldering is stored
in the first nmenory nmeans in advance for each part or each classification.
Wheh sol dering condition information is tquﬂgt, the sol dering condition 10
i nformati on corresponding to each part on't board is selected and read
out.of the first nenory neans and taught to the automatic sol dering
_apparatus. As a result, there is a great reduction in the |abor and tine
required for teactrerfirkp correctidocdatiangyt conrélakiny grysdationa sol dering
i nspection apparatus according to the present invention conprises
i nspecti ng neans inforhatcidminepriesgnsohdeai hgcaubdn tat aridghosintei ons of
parts nmounted on a board, first menory means for storing the parts, which
have been 20 nowrkirning Ivefessr 8asi heatvaheerintnanrt dmdtpeneaad i n
whi ch correction condition information necessary for correcting faulty
sol dered | ocat i or@PrEeGh e FandisdernéBpERakieh- cl assification of parts,
and neans whi ch, when a sol derjng defect of a Eart,has,been 25 detected by
the inspecting means, I3 §7o5dfFengith the soldering inspection
apparatus and method according to the fourth, fifth and
sixth aspects, correction condition information
necessary for correcﬁing a faulty soldered location is
stored in memory means beforehand. When a faulty
10 location is found in automatic inspection of soldering,
correction condition information corresponding to the
part having this faulty location is read out of the
memory means and correction data is obtained in which
. the correction condition information read and position
15 information of the faulty location are correlated.
Since the correction data can be utilized as is in an
apparatus for automatically correcting soldering
defects, the labor and time needed to teach the
‘correction apparatus can be greatly reduced.
20 According to a seventh aspect, an automatic
soldering correction apparatus in accordance with the
present invention comprises first memory means in which
correction condition information necessary for
correéting faulty soldered locations is stored in
25 advance for each classification of parts, second memory
means in which mounted parts on a board on which parts

are mounted are stored, third memory means in which a

corresponding relationship between the parts and part



correction condition information that corresponds to a classification to
whi ch the part belongs fromthe second nenory neans, and creating

correction data by - 10 - correlating position information representing
the location at which the sol dering defect H3s “been discrim nated and the
read- correction condition information. 5 A sol dering inspection

metthod according to the present invention conprises the steps of storing

parts, which have-hess finatietsoBoawh@ahdthenpétt stbelrmy W sTaaseidn in
advance, storing correction condition information necessary for correcting
a faulty sol der edad¥and®caindmeanss €oendeadingycoeeest ion abndicdohor each
classification of parts, discrimnating soldering quality and positions of .
t he parts nount edimfiotriwet irarstitadd tonsemornntefl dpaithpnldfhec bogfrda fram  has

been the first memory means upon referring to the
5 corresponding relationship stored in the third memory
means, and creating a correction-condition information
table in which the parts and correction condition
" information corresponding thereto are correlated.
In an embodiment, the apparatus for automatically
10 correcting soldering further comprises inspection-result
iﬁput means for entering position information of a
faulty soldered location with regard to a part having a
faulty soldered location on the board on which the part
_is mounted, and soldering correcting means for reading
15 correction condition information, which corresponds to
the part having the faulty soldered location for which
the position information has been entered by the
inspection-result input means, from the correction-—
condition information table, and executing a soldering
20 correction operation of the faulty soldered location of
the mounted part on the board in accordance with the
read correction condition information.
The inspection-result input means is realizéd by
means for reading inspection results from fourth memory
25 means in which the inspection results have been stored
in advance, or means for receiving the inspectidn
fesults transmitted thereto.

According to an eighth aspect, an automatic



detected, reading correction condition information, 15 which corresponds
to a classification to which the part belongs, fromthe second menory neans
and creating correction data by correlating position information
representing the location at which the sof dk ihg defect has been
disckimnated and the read correction condition 20 Information. In an
enbodi nent of the soldering inspection apparatus and nethod according to
the fourth aspeckolabetng &6teect igh dafpentatofs dnpackohdanbeenitiet et ed by
the inspecting nmeans, the detected part is displayed on 25 di spl ay neans.
The cl assificati presenshinhentiboni cigayiese paiirdieimengsyi Beans eieowhiicim
i nput means. Correction condition information corresponding to the
cl assification ecberedtiponconditigrutinfermat oy aggessany forhe second
menory neans and is correlated with the detected part.
correcting faulty soldered locations is stored in
5 advance for each classification of parts, second memory
means in which a correspohding relationship between
parts and part classifications to which the parts belong
is stored in advance, inspection-result input means for
entering position information of a faulty soldered
‘10 location with regard to a part having a faulty soldered
location on a board on which the part is mounted, and
soldering correcting means for reading correction
condition information, which corresponds to the part
having the faulty soldered location for which the
15 position information has been entered by the inspection-
result input means, from the first memory means upon
referring to the corresponding relationship stored in
the second memory means, and executing a soldering
correction operation of the faulty soldered location of
20 the mounted part on the board in accordance with the
read correction condition information.

The inspection-result input means is realized by
means for reading inspection results from third memory
means in which the inspection results have been stored

25 in advance, or means for receiving the inspection
results transmitted thereto.

According to a ninth aspect, an automatic soldering

correction method in accordance with the present



I n anot her enbodi nent, a correspondi ng rel ati onship between parts and
classifications to which these parts. 5 belong is stored in third nenory
meains in advance. Correction condition information corresponding to a part
for which a soldering defect has been detectled is correlated with the
detected part by referring to the corresponding relationship stored in the
third menory 10 nmeans. The correction data created is stored in nenory
neans or transmtifdehOion SRS HSS the' stebemeli 68bk¥ng ks Eddthibn

sol dering. Furthernore, there is provided an apparatus for 15 automatically
correcting sol der £8gdit Dodbhigtodndtadnt eselsdargd tbocadt ect nd Of 418104 d

. based upon the created correction data. According to a fifth aspect, a
. sol dering inspect sobdappdr hdcest iaorcorigi 1 st tneeopy emeanhs | ivwveadvac @HY | SES
1 20 nenory neans in which parts nounted on a board, criteria data for
di scrim nating soeaehi ayjassbficat ioh toife ppartiss ahdriongrectnted qoatig i on

i nformati on necessary for

mounted on a board in second memory means in advance,

displaying the mounted parts, which have been stored in
the second memory means, on a display uhit, entering a
part classification to which the displayed mounted parts
belong, reading correction condition information, which
10 corresponds to the entered part classification, from the
first memory means, creating a correction-condition
information table in which the displayed parts and read
correction condition information are correlated, giving
a part having a faulty soldered location on a board on
15 which the parts has been mounted, as well as position
information of the faulty location, reading correction
condition information, which corresponds to the given
part having the faulty location, from the correction--
condition informaﬁion_table, and executing a soldering
20 correction operation of the faulty location in
accordance with the read correction_condition
information.
According to a tenth aspect, an automatic soldering
correcﬁion method in accordance'with the present
25 invention comprises the steps of storing correction
condition information necessary for correcting faulty
soldered location$ in memory means in advance for each

classification of a part, giving a part having a faulty



correcting faulty soldered |ocations relating to the parts are stored in
advance in correlated form 25 I nspecting nmeans for discrimnating
sokdering quality and positions of the parts, which have been nounted on
the board, in accordance with the criteria-ddBa-stored in the nmenory neans,
and Jsreans which, when a soldering = - 12 - defect of a part has been
detected by the inspecting means, is for reading correction condition

information that égqtst%Qﬂq%ctanEFeoﬂaétbaéP@ SASHEIP 'Hhe 8328 s 839 been

creating correction y correlating position 5 infornmafion representing

a location at whi gihddied YndepoldtdehechropRaEsh ¥ SHd Haakgd 188dt B8,

read correction condition information. A soldering inspection nethod
according to the pasdiHg IddeRck@BnCOBRALEESN t e SineiSicd, Sihalchng, in 10

menory neans in advance and in correlated form parts
corresponds to the given part having the faulty
5 location, from the memory means, and executing a
soldering correction operation of the faulty location in
accordance with the read correction condition
information. | |
According to an lith aépect, an automatic soldering
10 correction apparatus in accordance with the present
invention comprises first memory means in which
correction condition information necessary for
correcting faulty soldered locations is stored in
advance in correspondence with parts, second memory
15 means in which information relating to mounted parts on
a béard on which the parts have been mounted is stored,
means for reéding correction condition information
suited to a mounted part on the board from the first
"memory means and creating a correction-condition
20 information table in which the parts'on the board and
correction condition information corresponding thereto
'are correlated, inspection-result input means for
entering pésition information of a faulty soldered
location with regard to a part havihg a faulty soidered
25 location on the board on which the part is mounted, and
soldering correcting means for reading correction
condition information, which corresponds to the part

having the faulty soldered locaticon for which the



mounted on a board, criteria data for discrimnating soldering quality of
the parts and correction condition information necessary for correcting
faulty soldered locations relating to the parts, discrimnating 15

sol dering quality and positions of the partsi®unted on the board in
accardance with the criteria data stored in the nenory neans, and, when a
sofdering defect of a part has been detected, reading correction condition

information that cessEsiemdsmidnalteopanksl beant BeteEe®y Zhe NMerpoctdon-
creating correction data by correlating position information representing a

| ocati on at whi ch téeubwl deitheedakectrbastheecacdrsct ian+wsdretl tdreh t he read
correction condition information. In the soldering inspection apparatus and
nmet hod 25 accor dimfp troait ivn fuabille ,aapdcexasutéhd, a2 caokdextimgn adatractrieat ed
is stored in nenory neans or transmitted to an apparatus for automatically
correcting sol derioperadudemharfrahe, fehdty solgeveddiricaiiam i dtues mounted

5 part on the board in accordance with the read correction
condition information. .
. According to an 12th aspect, an automatic soldering

correction apparatus in accordance with the present
invention comprises first memory means in which

10 correction condition information necessary for
correcting faulty soldered locations is stored in
advance in correspondence with parts, inspection-result
input means for entering position information of a
faulty soldered location with regard to a part having a

15 faulty soldered location on the board on which the part
is mounted, and soldering correcting means for reading
correction condition information, which corresponds to
the part having the faulty éoldered location for which
the position information has beeh entered by the

20 inspection-result input means, from the memory means,
and executing a soldering correction operation of the
faulty soldered location of the mounted part on the
board in accordance with the read correction condition
information..

25 In accordance with the automatic soldering
correction apparatus and method of the present
inventidn, automatic correction qf a faulty soldered

location is performed using position information



- 13 - automatically correcting soldering, in which a faulty sol dered

|l ocation is corrected based upon the created correction data. According to
a sixth aspect, a soldering inspection 5 _qﬂquatus according to the
present invention conprises inspecting nmeans“tor discrimnating soldering
qualsity and positions of parts mounted on a board, nenory neans in which
parts nmounted on the board and correction condition information necessary
for correcting faukggrddng sofaeltyd dadctadeshslocatarnngbtaingd prras are
stored in advance in correlated form and neans which, when a sol dering
defect of a part Beddeséngdénspeciidry ahedlds @sccongentans, cerdibion eadi ng
correction condition information that corresponds to the part fromthe
menory 15 neans, iaf@reasienngtersd dat iasivali®a bPSc8r FEFALF ngCPBEEET HIF
informati on representing a location at. which the sol dering defect has been
di scri nminated andefha ﬁé&étloﬁ?%QQF%ﬁlkﬂﬁﬂﬁ%qqaﬁaPnPSrHﬁfﬁgﬁ@ed

5 efficiently without human intervention. This not only
. reduces the operating burden on a worker but also
improves overall operating efficiency greatly.
n h win
Fig. 1 illustrates the arrangement of an automatic
10 soldering line provided with an automatic soldering
apparatus;

Fig. 2 illustrates the construction of the
automatic soldering apparatus and the construction of a -
éontrol processing unit peripheral thereto;

15 Fig. 3 illustrates an example of a part
classification table for soldering;

Fig. 4 is a side view for describing the angle of
inclination of an automatic soldering iron;

Fig. 5 is a plan view for describing the azimuth

20 angle of an automatic soldering iron; .

Fig. 6 is a flowchart illustrating a proéessing
procedure for changing the parf classification table for
soldering;

Fig. 7 is a flowchart illustrating a processing

25 pr&cedure for teaching soldering condition information;

Fig. 8 illustrates an example of a teaching data

table that has been created;

Fig. 9 is a flowchart showing a prbcedure for



A sol dering inspection nmethod according to the 20 present invention
conpr,i ses the steps of storing, in nmenory neans in advance and in
correlated-form parts nounted on a board_apd correction condition

i nformati on necessary for correcting faulty soldered |locations relating to
the parts, discrimnating soldering quality 25 and positions of the parts

nmounted on the board, éixﬁ, wheg a solderin% defect of a part has been
detected, readi nFUBTXCHNh SOIAGELPENPTFAFBF AT on that corresponds to the

fromth , - - ' | d
Corr el ting posi 11 on [y 4 ForHPEgPEEsnERRGEE T Baain 4 Ysbiniaries
rrelating | or it o EEPES R
niormat fon. 5 Leepeqitb iRk 18 S LR o T R R SRR e ot us

and net hod accorcgﬂgbéékgggaga%ggggusgifth and

5 Fig. 11 illustrates another example of a soldering
inspection/correction line provided with a soldering
inspection apparatus;

Fig. 12 illustrates another example of an
arrangement of a soldering inspection apparatus;

10 Fig. 13 illustrates yet another example of the
arrangement of a soldering inspection apparatus;

Fig. 14 illustrates the details of construction of
a soldering inspection apparétus and the construction of
a control processing unit thereof;

15 Fig. 15 illustrates the relationship between
quality.of soldered state and. an image pattern obtained.
by image sensing;

Fig. 16 illustrates an example of a part
classification tablé for inspection;

20 Fig. 17 illustrates an example of a part
classification téble for correction;

Fig. 18 is a flowchart illustrating a processing
procedure for changing the part classification table for
inspection;

25 Fig. 19 is a flowchart illustrating a processing
procedure for changing the part classification table for
correction;

Fig. 20 is a flowchart illustrating a processing



si Xxth aspects, correction condition information necessary for correcting a
faulty soldered location is stored in nenory neans beforehand. Wen a
faulty 10 | ocation is found in automatic égspection of sol dering,
correction condition information corresponding to the part having this
faulsty location is read out of the nenory neans and correction data is
obtained in which the correction condition information read and position 15
i nformation of tpeocadury foracFeatine a @rideniad dagianéd leke correction
data can be utilized as is in an apparatus for automatically correcting

sol dering defects, th&didab@l shavwsiap eeRRRe tf tefhH-YatdacortactidR

appar atus can beagéfatly reduced. 20 According to a seventh aspect,
an automatic sol ith§asoPrERt FER2ESfbar at us in accordance with the present

i nvention conprises first myry neans in which correctiqn cqndition

i nfornmation necessary F&- & rﬁéﬁ??ﬁﬁa?%\ﬁl?? %ﬁrﬂ%lreecf’qc&r&tti%l’ré Aatt ored in

25 advancesgor ach cIagFification of parts, second nenory nmeans in which
o]

nount ed part ntiaﬁogﬁﬁ feRhFERR DRt s

Fig. 23 is a flowchart showing the procedure of
inspection processing;

Fig. 24 illustrates an example of the arrangement
of a soldering-defect correction line provided with an

10 apparatus for automatically correcting soldering;

Fig. 25 illustrates the construction of an
apparatus for automatically correcting soldering and the
construction of a control processing unit thereof;

Fig. 26 is a flowchart illustrating a processing

15 procedure for creating a table of soldering correction
condition information; |

Fig. 27 shows an example of a table of correction
condition information that ha§ peen created;

Fig. 28 is a flowchart illustrating a procedure of

20 processing for correcting soldering; |

Fig. 29 is a flowchart showing another example of a
procedu#e of processing for correcting soldering; and

Fig. 30 shows an example of recording paper
outputted by an automatic inspection apparatus according

25 to the prior art.
Best Mode for Carrying Out the Invention

First Embodiment |

The first embodiment relates to an apparatus for



are nmounted are stored, third nenory neans in which a corresponding

rel atii onshi p between the parts and part - 15 - classifications to which
the parts belong is stored in advance, and ns for reading correction
condition information suited to a nounted part on the board fromthe first
menory neans upon referring to the 5 corresponding relationship stored in
the third nenory means, and creating a correction-condition information
tabl e in which t hangaatsetmed cof riegchdmac seddeirdngi ared bt nindyamaddeondi ng
thereto are correlated. In an enbodi nent, the apparatus for automatically
10 correcting soFBeRRnguematisd SEIASTisgs aPRIFEEEPon-result i nput neans
for entering position information of a faulty soldered |ocation wth regard

to a part having a fauFt§-sbl HebwtFrades itde SFreRgen8ak dobrvmaEtPnatel dhar t

i's nmounted, and sol deri correcti ng nean or readin
soggerggg l{ne proé%ded witg an automgtic soldering

5 apparatus.

The automatic soldering line successively conveys
boards PB, each of which carries a number of parts, in
to an automatic soldering apparatus 1, solders each part
on the_boafd by means of-the automatic soldering

10 apparatus 1 and thereafter successively conveys the
boards PB for which soldering has been completed from
the autématic soldering apparatus 1.
A first conveyor 4 is for automatically conveying _
the boafd PB, which is supplied by a board supply
15 mechanism (not shown) located upstream, to the automatic
soldering apparatus 1. The trailing end of this
~ conveyor leads to the leading end of a carry-in conveyor
11 of the automatic soldering apparatus 1. A second
conveyor 5 is for carrying the board PB, which has
20 undergone automatic éoldering, out from the auﬁomatic
soldering apparatus 1. The leading end of this conveyor
leads to the Erailing end of the carry-in conveyor 1ll.
The automatic soldering apparatus 1 comprises a
- soldering machine 3, an XY table 12 arranged below the
2S5 soldering machine 3, and the carry-in conveyor 11
arranged above the XY table 12. . An object sensor 2 such
as a photoelectric sensor is arranged at a position on

the board carry-in side of the carry-in conveyor 11.



15 correction condition information, which corresponds to the part having
the faulty soldered location for which the position information has been
entered by the inspection-result input nmean fromthe correction-
condition information table, and executing qubldering'ZO correction’
oper:ation of the faulty sol dered |ocation of the nounted part on the board
i n"accordance with the read correction condition information. The

i nspecti on-resul tThenpitjereasenssrr2abutzsak Hyart oheiant detectadingigmapect i on
results fromfourth nmenory 25 neans in which the inspection results have
been stored in adiemcesensingethe fact ridvati vilgy haserd RSpbaesi baenesarrsed
transmtted thereto. According to an eighth aspect, an automatic - 16 -
sol deri ng corr ectirororapber seasyr b acenvelaicel v t IThehebjessafeteavEPRi on

conprises first menory nmeans in which
signal is applied to a control processor 20, described

5 later, of the automatic soldering apparatus 1.
Fig. 2 illustrates the'construction of the
automatic soldering apparatus.
The soldering machine 3, which is fér soldering a
part PA placed at each part mounting position on the
10 board PB conveyed in, has an automatic soldering iron
13, and a soldering-wire supply mechanism 15 for
supplying soldering wire 14 to the position of the
distal end of the automatic soldering iron 13. The XY
table 12 is controlled to move in two perpendicularly
15 intersecting directions in a horizontal plane 'so as to
position a soldering location of the board PB at the
automatic soldering iron 13.
The control processor 20 is electrically connected
to the soldering machine 3. |
20 The control processor 20 is constituted by a
soldering controller 28, an XY-table controller 29, a
controller (CPU) 21, a memory 25, a part classification
table 26 for soldering purposes, a teach-data table 27,
a keyboard 22, a CRT display unit 23 and a floppy disk.
25 device 24, etc.
On the basis of respective commands from the
controller 21, the soldering controller 28 control$ the

operations of the automatic soldering iron 13 and



correction condition information necessary for correcting faulty sol dered

| ocat.ions is stored in 5 advance for each classification of parts, second
mermory neans in which a corresponding rel ationship between parts and part
classifications to which the parts belong i% stored in advance,

i nspection-result input means for entering position information of a faulty
sol dered 10 | ocation with regard to a part having a faulty sol dered

| ocation on a bogpUdepimdwird heugrdit nezhapulmeds afdtikel skerdewimprrecting
means for reading correction condition information, which corresponds'to

the part havi ng im#8ehinel 3y amt daree KY-aadiliecoroharobbeeh2 9 heodtro o tiHd on
I nformati on has been entered by the inspection- result input neans, from
the first nenoryopeaasiopoof ridfer¥y nghtle tl@e correspondi ng rel ati onship
stored in the second nenory neans, and executing a sol dering correction
operation of the faul Thesoemeredd domliusiesofa R29M ehd apBAted papropran he
board in accaordance with the read correction condition information. The
i nspect i on-r &sul £S| aparedebmsthe RQWG| i@ndd the RAM 1s used as the work
area of the controller 21. The keyboard 22 is used to
enter various data, such as the name of the board
supplied, and the CRT display unit 23 is used to display
the input data from the keyboard 22 and the data of the
10 part classification table 26 for soldering purposes. A
floppy disk storing CAD data or the like obtained when a
board is designed and manufactured is set in the floppy
disk device 24. Information such as part mount ing '
positions on the board PB to be soldered is read out of"
15 the floppy disk. It is also possible for this
information to be entered using the keyboard 22.

The controller. 21 includes a microprocessor or the
like for reading data from and writing data to the
memory 25 and floppy disk device 24 and controlling the

20 operation of the input/output units (the keyboard 22,
display unit 23 and controllers 28, 29, etc.).

As shown in Fig. 3, the part classification table
26 for soldering is a table in which soldering condition
information necessary for soldering each part to a board

25 is stored in advance for each part group, in which
examples of the soldering condition information are the

position and angle of the automatic soldering iron 13

relative to the soldering location, the amount of solder



means for reading inspection results fromthird menory * nmeans in which the
I nspection results have been stored 25 I n advance, or neans for receiving
the inspection results transmtted thereto. gccording to a ninth aspect, an
automati c sol dering correction nethod in ac&8rdance with the present -
17 -~invention conprises the steps of storing correction condition

i nfornmati on necessary for correcting faulty soldered locations in first
menory nmeans i n @hppided @éndesbk beatingitaméoretut. parts, storing nounted
parts 5 mounted on a board in second nmenory nmeans in advance, displaying
the mounted parts, whiRgrthdupesedn~sEoirdFid. t helrdi@rte mheotypesans, on a
display unit, entering a part classification to which the displayed nounted
parts bel ong, re®RAGTF cHIECBSORMESRATRIDN FRRIFHRT @nd WEPcHauerter

corresponds to the entered part classification, fromthe
flag packag%), etc. Parts even of the same type may

5 differ in terms of size, pin arrangement and pin number,
and the soldering condition information for each of
these parts also differs. Parts belonging to the same
type are divided into a plurality of groups (for
example, the parts belonging to part type A are divided

10 into groups Al ~ A8) from the standpoint of whether the
soldering condition information is the same or not.
Parts belonging to the same part group have identical
soldering condition information.

By way of example, the position of a soldering
15 1location refers to a position for which the center of

the part is taken as the datum point. The angles of the

automatic soldering iron 13 are an inclination angle ¢
and an azimuth angle B. As illustrated in Fig. 4, the
inélination:angle & represents the vertical inclination
20 of the automatic. soldering iron 13 with respect to the .
- surface of the board PB. As shown in Fig. 5, the
azimuth angle P represents the horizontal inclination of
the automatic soldering iron 13 with respect to the
length direction of the part éA. In Figs. 4 and 5,
25 characters EL represent electrodes on both sides of the
part PA, and characters LA represent lands provided at
part mounting positions on the surface of the board PB.

Solder is supplied to each land LA and the lands LA are



first ménory means, creating a correction-condition information table in
whi ch the di splayed parts and read correction condition information are
correlated, giving a part having a faulty sc%ﬁered | ocation on a board on
15 which the parts has been nounted, as well as position information of
the-faulty location, reading correction condition information, which

corresponds to the given part having the faulty location, fromthe
correction- condi SPIREFRACERRERDEIEIRRCdeshFlexecuting a sol dering 20

et o Cheirt o e EabEbn A oAl SR A ol o
sol dering , cor eOLT. GBI, LOLAFCALIANCO L Ul RLRPL 2%, nventon
AR R T e e T o e e
5 created in processing for teaching the soldering
condition informaﬁion. The details will be described
later.
. Fig. 6 illustrates a processing procedure for
revising or changing the part classification table 26
10 for soldéring purposes.
First, prior to the start of processing, the
controller 21 puts data processing conditions in order
(initialization processing). The operator then |
manipulates the keyboard 22 to select a part editor (a
15 program routine for revising the part classification
table) (step 101), whereupon the contents (e.g., a list
of part types and part groups) of the part
classification table 26 for soldering, which have
already been set in the automatic soldering apparatus 1,
20 are displayed on the screen of the CRT display unit 23.
Next, with regard to a part.- whose soldering
condition is to be confirmed, the operator selects the
part type and the part group (steps 102, 103), whereupon
soldering condition information regarding the selected
25 type is read out of the part classification table for
soldering and displayed on the screen of the CRT display
unit 23 (step 104).

While observing the displayed soldering condition



- 18 - soldered location on a board on which the parts has been nounted and
position information of the faulty |ocation, reading correction condition

i nfrormati on, which corresponds to the given part having the faulty 5

| ocation, fromthe nenory neans, and exectt28g-a sol dering correction
operation of the faulty location in accordance with the read correction
condition information. According to an 11th aspect, an autonatic sol dering

10 correction a q&a (0 a rQ@g@;& i t 43% R ipvepnt | i ses
first menory neaﬁ@%?n %ﬁgﬁ'cgggec Ion %ﬁwllé on'?ﬁ%%%%afgpﬁgnggggggrgifor
correcting faul t ¥o5QledgisedokOCRAAGOSIHS SIS A A4ARGBALN CRRESSPONdence
with parts, second nenory 15 neans in which information relating to

nounted parts onjade@Rng 28 WhEEhpdded Naide iy /iR BRUBLEdekEnstoresl,

nmeans for reading correction condition information suited to a nmounted part
on the board frompaidte pheibusly soldered.

.
5 When the operator has judged.that it is necessary
to change the soldering conditions, the operator makes
an entry to this effect (NO at step 105) and enters the
type of condition information to be changed (position,
angle, amount of solder supplied or heating time:

10 parametéis) and the new soldering condition information
corresponding to the entered type (steps 106, 107). The
soldering condition information of the part group of the
corresponding part type is updated using the new
soldering condition information entered (étep 108).

15 After the processihg for changing the soldering
condition information, or when it has been judged that
the soldering conditions need not be changed, the
operator selects the next part group to be executed and
the part typé and fepeats the same processing (stepé

20 109, 110).

Thﬁs,'thé soldering part classification table is
revised based upon experiehce'and knowledge as derived
from inspections of soldering carried out in the past,
as a result of which the table is changed to one which

25 is more appropriate.

When the part classification table for soldering is
created anew, it will suffice to repeat the processing

of steps 106 ~ 108 with regard to all part types and



menory means and creating a correction-condition 20 information table in
whi ch. the parts on the board and correction condition information
correspondi ng thereto are correl ated, inspeéglon result input neans for
entering position information of a faulty sé&l°dered * |ocation with regard
to a+part having a faulty sol dered 25 | ocation on the board on which the
part is nmounted, and sol dering correcting nmeans for reading correction
condi tion infornmpamon,gmhipsh corresponds to the part having the faulty

sol dered |l ocation for which the - 19 - position information has been
entered by the inspectFigh- Tddiliustivases aeanocessbnygtprocedure for
correction-condition information table, and executlng a sol dering
correction oper att@Achng Foldering SORgaEAAn| BEGFRAL I ¢ he nounted 5 part

on the board in accordance with the read correction condition infornation.
First, the operator manipulates the keyboard 22 to

5 key in the board name (bocard ID) of the board that is
the subject of the teaching operation as well as the
size of the board (step 111).

In correspondence with board name (board ID),
mounting information such as the name (or part NO) of

10 the part to be mounted on the board, the part mounting
position (position based upon the datum point of the
board)'and the mounting angle (widthwise or lengthwise)
is stored beforehand, with regard to all parts to be
mounted, in the floppy disk of the floppy disk device

15 24, as set forth eaflier.

When the operator presses a start key (step 112},
the floppy disk device 24 operates so that part mounting
positions (and names of the parts if necessary), which
have been written in a registration area in advance, are

20 read from the registration area of the pertinent board
name in the floppy disk and then registered in the
teach-data taﬁle 27 (steps 113, 114).

As shown in Fig. 8, the teach-data table 27 stores,
in correspondence with a board name, the positions of

25 parts mounted on the board (and names of the parts if
necessary) and soldering condition information regarding
tﬂese parts, this being done for all mounted parts.

Next, the operator causes the contents of the part



According to an 12th aspect,

I n accordance with the present invention conprises first nenory neans in
which 10 correction condition information necessary for correcting faulty
sol dered | ocations is stored in advance i n ci0respondence with parts,
~inspection-result input neans for entering position information of a faulty
sol dered |ocation with regard to a part having a 15 faulty sol dered
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an automatic sol dering correction apparatus
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board belong. When this is done, the soldering
condition inforﬁation of the selected part groups is
read out of the part classification table 26 and
registered in the teach-data table 27 in correspondence
with the parts (step 115).

More specifically, the name of a part to be mounted
on a designated board is read out of a floppy disk_and
displayed on the display unit 23. The operator observes
the display part name and, on the basis of his own
knowledge, or upon referring to a correspondence table
created in advance, determines to which part type, and
to which part group thereof in the part classification
table for soldering, the part belongs. If the
particular part group of a particular part type is
known, then the operator is capable of designating the
part type and part group in the part classification
table for soldering. The soldering condition
information of the designated part type and pa;t-group
is registered in the teach~data table in correspondence

with part name displayed earlier (in corresponding with

the position information of this part).

The operation and processing of steps 114, 115 are
repeated with regard to all parts to be mounted on the

designated board (step 116). °

y sol dered | ocation of the nounted part on-the board

In



_invention, automatic correction of -a faulty soldered location is performned
using position information -20- regarding a faulty soldered | ocation
obtained by a soldering inspection as well_ correction condition

i nformati on stored in advance. As a result, "Correction of a faulty sol dered
| ocation can be performed 5 efficiently without human intervention. This
not- only reduces the operating burden on a worker but also inproves overal
operating efficiency gkeat$ydlsy inoissibder Lt RORPBT AR AT ERRERTRAT Fity. 1
illustrates the arrangenent of an automatic 10 sol dering |ine provided
with an aut omati cvisbtlie? i partappy@bsrusabieg (22PRFF R3PS ES RAF T AFYPuct i on
of the autematic sol dering_ apparatus and the,construction of a control
processing unit peRPTEREReNdengs &@ple), in which part names are

correlated with part types and part groups of the éarts,
5 is created in advance, and the processing of steps 114,

115 is executed automatically, without operator

intervention, while reference is made to this table.

The teach;data table 27 is created for all types of
boards (bbard names) to undergo soldering.

10 Fig. 9 shows the procedure of automatic soldering
processing.

Using the keyboard 22, the operator enters the name
of a board to undergo spldering and then presses the
start key, thereby performing a starting operation

15 (steps 121, 122).

Whether or not the board PB has been supplied to
the automatic soldering apparatus 1 is checked (step
123) . When the board PB is fed in on the carry-in
conveyor 11, this is sensed by the object sensor 2 (YES

20 at step 123). As a result, the carry-in conveyor 11
operates and the board PB is brought to a predetermined
position (step 124).

The controller 21 moves the XY table 12 via the XY-

table controller 29 to positibn the soldering location
25 .cf the first part PA at the soldering work position and

subsequently controls the-soldering-wire supply"

mechanism 15 via the soldering controller 28 in

accordance with the indication of the teach-data table



15 Fig. 3 illustrates an exanple of a part classification table for
soldering; Fig. 4 is a side view for describing the angle of inclination of
an-automatic soldering iron; Fig."5 is a plag view for describing the

azi muth 20 angle of an automatic soldering iron; Fig. 6 is a flowhart
illustrating a processing procedure for changing the part classification

table for soldering; Fig. 7 is a flowhart illustrating a processing 25
procedure for teachi fdrsttiemaydrgoREFt PoﬂeFﬁ?ﬁ?%t?’W}},LtFiogf. 8¢ | | ustrates

o oxample of = LeSElLom data o 6ot bey DataRerteclsally g, o @
processing: Fig. J0 4138 "Al €% edenBh" 20080 MEsPT ArRe R S ning of
the soldering location of part PA is carried out based
.5 upon the part position and information relating to the
soldering position in the teach-data table 27. .Further,
the soldering machine 3 operates the automatic soldering
iron 13 so as to satisfy the soldering condition
information in.the teach-data table 27, namely the
IQ inclination angle and azimuth angle of the automatic
soldering iron 13, the amount of solder supplied and
heating time, etc.
When the aqtomatic soldering operation is applied
to all soldering locations of all parts PA on the board
15 PB, the carry-in_cénveyor 11 and the second carry-in
conveyor 5 operate so that the board PB whose soldering
has been completed is conveyed out from the automatic
soldering apparatus 1 (step 126).
When the soldering operation is repeatedly executed
2() for all boards PB supplied and there are no longer any
boards to be supplied, the soldering operation is
concluded (step 127). |
This embodiment applies the present invention to an
automatic soldering apparatus haviﬁg only an automatic
25 soldering function. However, it goes without saying |
that the'present invention is applicable also to an
automatic soldering apparatus having an_automatic

soldering function, a soldered-location inspecting



I nspection/correction |line provided with a soldering inspection apparatus;
5 Fig. 11 illustrates another exanple of a soldering

i nspection/correction line provided with a soldering inspection apparatus;
Fig. 12 illustrates another exanple of an-aBBangenent of a sol dering

I nspecti on apparatus; 10 Fig. 13 illustrates yet another exanple of
t he arrangenent of a soldering inspection apparatus; Fig. 14 illustrates

the details of copnsidisdd hdla BolakdehiyN@aiiDE PESE F &t P Fudlcys oaNd akhe
construction of a control processing unit thereof; 15 Fig. 15

il lustrates the rgl ainonsidqaireinecenlgstkatgdonesol dered state and an i mage
pattern obtained by inmage sensing; Fig. 16 illustrates an exanple of a part
classification table f®scomsEaticdimen?0 Fig. 17 illustrates an
exanple of a part classification table for correction; Fig. 18 is a
flowchart illustratinglize pseomeskiempodiment relates to an apparatus and
5 method for inspecting soldered locations and determining
whether soldering is acceptable or not on a printed
circuit board on which electronic parts have been
mounted by soldering.
Figs. 10, 11, 12 and 13 respectively illustrate
10 examples of soldering inspection/correction lines each
of which includes a soldering inspection apparatus ahd
an automatic soldering correétion apparétus which, with
regard to a board that the soldering inspection
apparatus has judged to have a faulty soldered location,
15 corrects the faulty soldered location automatically.

' In the soldering inspection/correction line
illustrated in Fig. 10, boards TB to be inspected and
having a number of parts mounted thereon are
successively carried in to a soldering inspection

20 apparatus 30, where the soldered locations of each part
are inspected with regard to each board TB undergoing
inspection. As for_a board on which a faulty soldered
location exists, information obtained by attaching
information relating to correction conditioné, described

25 later, to the position information indicting the faulty
.location is stored in the floppy disk FD. The floppy

disk FD is supplied to an automatic soldering correction

apparatus 60.



procedure for changing the part classification table for inspection; 25

Fig. .19 is a flowchart illustrating a processing procedure for changing t he
part classification table for correction; Fig. 20 is a flowhart
illustrating a processing - 22 - proceduﬂé f-or creating a criteria data
file; Fig. 21 shows an exanple of a criteria data file that has been
created; Fig. 22 illustrates an exanple of criteria data 5 that has been
created: Fig. 23 1c a hLoelafio Sy We et o, ORGAULE BbatdSRaF LPlbn
processing; Fig. 24 illustrates an exanple t he arrangenent of

sol deri ng-def ect gQiieftsOludidie 1AL idad Ek&?tﬁnaig §ﬁ&5€§§ﬂ¥éﬁf"
automatically correcting sol dering;
carried in to the automatic soldering correction
apparatus 60, where the faulty soldered locations are
5 corrected automatically in accordance with the
information read out of the floppy disk FD.

In the soldering inspection/correction line -
illustrated in Fig. 11, the soldering inspection
aéparatus 30 and automatic soldering correction

10 apparatus 60 are connected by a transmission line TL.
Information relating to a soldering fauit, which
information is produced in the soldering inspection
apparatus 30, is transmitted from the soldering
inspection apparatus 30 to the automatic soldering

15 corfection_apparatus 60 through the transmission line
TL. |

In Figs. 10 and 11 described above, the soldering
inspection apparatus 30 and automatic soldering
correction apparatus 60 are arranged as mutually

20 independent apparatus. However, the soldering
inspection function and automatic soldering correction
function can also be incorporated ip a single apparatus.
As illustrated in Fig. 12 or Fig. 13, a soldering
inspection apparatus 30A or 30B is internally provided

25 with a soldering inspection unit 30a and an automatic
soldering correction unit §Oa_so that the inspectién of
soldering and automatic correction of soldering are |

performed in the soldering inspection apparatus.



Fig. 25 illustrates the construction of an apparatus for automatically
correcting soldering and the construction of a control processing unit ,
thereof; Fig. 26 is a flowhart iIIustratin%H$ processing 15 procedure for
creating a table of soldering correction co tion information; Fig. 27
shows an exanple of a table of correction condition information that has
beén created; Fig. 28 is a flowhart illustrating a procedure of 20
processing for correct IngtBe| siefdiy@mehitg 1129 stxadell onchogt BhowHw anot her
exanpl e of a procedure of processing for correcting soldering; and Fig. 30
shows an exanpl e séldercbngli irgsgerdonounptt 88d bynainaotohptimsgagrdpect i on
appar at us accordi ng 25 to the prior art. Best Mdde for Carrying Qut the
| nvention First Enbbdéeredtlddat fonssoferbddpashs eorl biiesbcardiTEappateat us f or

inspection. At the end of inspection, the board TBO on

5 which a féulty soldered location exists is delivered to

the automatic solder;pg correction unit 60a, whefe

the faulty soldered location is corrected. Since

inspection of the soldered locations and automatic

correction of faulty soldered locations are carried out

10 separately, a table device 37 for supporting and
positioning the board under inspection and a table
device 38 for supporting and positioning the board TBO
to be treated, namely the board undergoing correction,
are provided separately and independently of each other.

15 In the arrangement shown in Fig. 13, the soldered
locations of each pért on the board TB under inspection
are inspected successively by the soldering inspection
unit 30a. When a faulty soldered location has been
detected, the board TB is delivered to the automatic

20 soldering correction unit 60a each time so that the
soldered locations are corrected in successive fashion.
Since inspection of soldering locations and correction
of faulty soldered locations are carried out
simultaneously and progressively, a table device 39 for

25 suppbrting and positioning the board TB under inspection
is shared by the soldering inspection unit 30a and

automatic soldering correction unit 60a.

Fig. 14 illustrates the overall construction of the



- 23 - and a nethod of teaching soldering condition information to an
autopatic soldering apparatus. Fig. 1 illustrates the arrangenent of an
automatic soldering line provided with an_aggomatic sol dering 5 apparatus.
The automatic soldering |line successively conveys boards PB, each of which
carries a nunber of parts, in to an automatic sol dering apparatus 1,

sol'ders each part qn, the bgard by, neans of the agutonmatic soldering 10
apparatus 1 and Fﬁ@ﬁ@&ﬂ?@rlgﬁEeggé?Qe?gp?ﬁﬂﬁﬁﬁﬂghIﬂ§°ﬂ&§?&sl§8t Br whi ch

sol dering has been .conpleted fromthe auto | ¢ .sol dering, apparatus 1. A
Tt comveyor 4 LARIANG, dBsRERELOT CERTRAY Iy RS BORIGCRR, OnF 8 i o
supplied by a boqrd supply 15 nechanism (not shown) | ocated upstream to
the automatic solé%ring apparatus 1. The trailing end of this conveyor

o eparacun? % Yo ReGGY L o BOUSH ogtd B 4t o
5 constituted by an X-axis table 33, a Y-axis table 32, a
projector 34, a image sensing device 35 and a control
processor 40. The soldering inspection apparatus 30
compares characteristic parameters, indicative of an
inspection zone of each part SA on a reference board SB,
10 obtained by imaging the reference board, and
characteristic parameters, indicative of an inspection
zone of each parﬁ TA on a reference board TB to be
inspected, obtained by imaging the boafd TB to be
inspected, and inspects the soldered state of each part
15 Ta.
The X-axis table 33 and Y-axis table 32 each have a
motor (not shown) controlled by a control signal from
the control processor 40. By driving the motors, the X-
axis table 33moves the image sensing device 35 in the X
20 direction and the Y-axis table 32 moves a conveyor 31
supporting the board SB or TB in the Y direction.
The projector 34 includes three ring-shaped light
sources 34A, 34B and 34C having diffefent diameters.
The ring-shaped light sources 34A, 34B, 34C.emit red
25 1light, green light and blue light, respectively.
Emission of the light having these different colors is
performed simultaneously. The éosition at which a part

on the board is observed via the image sensing device 35



conveyor 5 is for carrying the board PB, which has 20 under gone autoratic
sol dering, out fromthe automatic sol dering apparatus 1. The | eading end of
thts conveyor leads to the trailing end of the carry-in conveyor 11. The
automati c sol dering apparatus 1 conprises-a3zsoldering nachine 3, an XY
table 12 arranged bel ow the 25 sol dering nmachine 3, and the carry-in
conveyor 11 arranged above the XY table 12. An object sensor 2 such as a

phot oel ectric sengor eEStgrégpggglfé&ﬁhé¥ﬁi JQ@% %%agg ﬁ?ré S|2n5|de

of the carry-in conveyor sensor

obj ect - det ecti on g gg@l ﬂﬁﬁg sghsidy {4 I apd theb‘tcct?gt(aéggi\g ltg@s been

carried in on the carry-in conveyor 11. The o Ject naI S

applied to a contbre%s%@ceﬁ@gr% o508 Bgth fhge WP enef ob @:ﬁ&&on&t'c

sol dering apparatus 1. Fig | ustrates the constructlon 0
position from the ring-shaped light sources 34A ~ 34C at

5 different angles of incidence.

The ring-shaped light sources 34A, 34B, 34C can be
realized by covering three white light sources with
red-, green- and blue-colored filters, respéctively, or
by three ring-shaped color fluorescent lamps or neon

10 tubes that generate red, green and blue light,
respectively.

The three ring-shaped light sources 34A, 34B, 34C
are so arranged as to emit light of the red spectrum,
greén spectrum and blue spectrum having light-emission

15 energy distributions versus wavelength that result in
white.light when the emitted light beams mix. 1In
addition, the quantity of light of each hue is adjusted
bylan image-sensing controller 55 in such a manner that
the red, green and b;ue light emitted by the respective

20 1light sources 343A, 34B, 34C will mix to produce white
light, As a result, it is poésible to detect
information (part number, polarity, color code, etc.)
relating to the parts on the boards_SB, TB under
illumination by the projector 34, as well as pattern

25 information (various marks, etc.).

A color video camera is.used in the imagé sensing
device 35 and is positioned so as to point down to the

position directly above the observation position. Light



automati c sol dering apparatus. The sol dering machine 3, which is for

sol dering a part PA placed at each part nounting position on the 10 board
PB-conveyed in, has an automatic soldering iron 13, and a soldering-wire
supply mechani sm 15 for supplying soldering 3 re 14 to the position of the
di stal end of the automatic soldering iron 13. The XY table 12 is
controlled to nove in tw perpendicularly 15 I ntersecting directions in a

hori zontal plane sefasctedposomi the asurdialey igTy thecabdordofss herpoard PB at
the automatic soldering iron 13. The control processor 20 is electrically

connected to the saldder bbgepastise is s¥hsed by thee imager sknpingesswice?0 i s
constituted by a soldering controller 28, an XY-table controller 29, a
controller (CPU) 238, aadnennrgréd ingmardoloirasdigniadat RonGt aBl ef 26hd drthree
sol dering purposes, a teach-data table 27, a keyboard 22, a CRT display
unit 23 and a fl oppymaicykcoRsrs. delhase Zonatls a@e sheprbiasdstoftiespective
commands fromst hecont:ro]. processor 40.
The control processor 40 comprises an A/D converter
51, an image processor 52, a criteria data table 53, a
decision unit 54, the image-sensing controller 55, an XY
table controller 56, a part classification table 57 for
10 inspection, a-part classification table 58 for -
correction, a keyboard 42, a display unit 43, a printer
44, a floppy disk device 45, a memory 46 and a control
unit 41.
The A/D converter 51 converts the color video
15 signals R, G, B outputted by the image sensing device 35
into digital image-data signals and applies these
signals to the control unit 41. .The memory 46 is
equipped with a RAM and a ROM. The ROM is used for
storing programs and the RAM is used as the working area
20 of the control unit 41.

The image processor 52 subjects the image data
supplied via the control unit 41 to image processing,
creates the criteria data'file 53 and the file of data
to be inspected and supplies these files to the control

25 unit 41 and decision unit 54. The criteria daﬁa file 53
and the file of data.to be inspected will bé described

later.

The image-sensing controller 55, which is equipped



controller 21, the soldering controller 28 controls the operations of the
automatic soldering iron 13 and - 25 - soldering-wire supply nechani sm
15 of .the soldering machine 3, and the XY-table controller 29 controls the
operation of the XY table 12. The nenory 253?ntludes a ROMand a RAM A
program 5 Is stored in the ROM and the RAMis used as the work area of
the controller 21. The keyboard 22 is used to enter various data, such as

the .name of the Rqand iskepitheds aofnédwedRIo ditsplemnturoilt uddti $1uasdwedl
display the input data fromthe keyboard 22 and the data of the 10 part
classification tal e2@nkopragedeot ndd pngokesye sknisiiogpyledisk 36oring CAD
data or the |ike obtained when a board is designed and manufactured is set
in the floppy di PerderimsecRarrbhf sualtdomaindting Fdet Ligbht Angnpsésytebns
on the board PB to be soldered is read out_ of.
each of the light sources 34A ~ 34C in projector 34 and
5 ° the balance of the R, G, B signals in the image sensing
device 35 based upon a control signal outputted by.the
control unit 41.
The XY-table controller 56, which pag interfaces
connected to the control unit 41 as well as to the
10 x-axis table 33 and Y-axis table 32, controls the
X-axis table 33 and Y-axis table 32 based upon a control
output from_the control unit 41. |
The display device 43 dispLays image data, the
results of inspection and kéy-entered data when these
15 are supplied by the control unit 41. When supplied with
the results of inspection from the control unit 41, the
printer 44 prints out these results in a predetermined
format. |
The keyboard 42 has various keys necessary for
20 entering data relating to operating functions, the
reference board SB and the board TB to be insﬁected.
The data entered by the keys is supplied to the control
unit 41.
The control unit 41, which is composed of a
25 microprocessor or the like, controls the operation of
each component and circuit when processing for changing

the part classification table for inspection, processing

for changing the part classification table for



15 "the floppy disk. It is also possible for this information to be
entered using the keyboard 22. The controller 21 includes a m croprocessor
or-the like for reading data from and wwiting data to the nenory 25 and -
f1oppy disk device 24 and controlling the 28Y “operation of the

i nput/output units (the keyboard 22, display unit 23 and controllers 28,
297 etc.). As shown in Fig. 3, the part classification table 26 for
soldering is a taurreictinhichrectseinqofenmnditdting wher waitenrinedataary for
sol dering each part to a board 25 is stored in advance for each part
group, in which &ideplaasl dhsphetion derPeRS Tl 13 ARIWNESAED Shealannae
position and angle of the automatic soldering iron 13 relative to the

sol deri ng | ocat i sigsanibeghdaserof sol der - 26 - supplied and the heating

time, etc. Part types A - Gin Fig. 3.indica he_types, of
' yp The floppy dgsk devgce 2? £s fof“%riting position

5 information indicative of a faulty location and
information relating to correction conditions in the
floppy disk FD in correspondence with the identification
number (board ID or board name) of a board, namely the
inspected board TB on which a faulty solderea location

10 exists. The floppy disk FD is inserted in the floppy
disk device of the automatic soldering correction
apparatus 60. The automatic soldering correction
apparatus 60 automatically corrects a faulty soldered
location in accordance with the information read out of _

15 the floppy disk FD. |

As shown in Fig. 16, the part classification table
57 for inspéction purposes stores, for each part group
of a part type, image information necessary for inspecting
mounted parts and information relating to criteria. The

20 part types'and part groups are classified from the
viewpoint of soldering inspection. The classifications
may be the séme as, or partially or entirely different
from, those in the part classification table for
soldering purposes in the first embodiment or those in

25 the part classification table for correction purposes,
describe next.

More épecifically, the part classification table 57

for inspection purposes is a table for storing, in '



parts, such as square chip, capacitor and QFP (quarter flag package), etc.
Parts even of the sane type may 5 differ in ternms of size, pin

ar rangenent and pin nunber, and the soldering condition information for
each of these parts also differs. Parts bel b ging to the sane type are
divided into a plurality of groups (for exanple, the parts belonging to
part type A are divided 10 into groups Al - A8) fromthe standpoint of
whet her the sol-dadivagceotidict each i pdxt nataugn dfS a Iparsangper hoformatisn
‘belonging to the sane part group have identical soldering condition

i nformati on. By weyatfingxtopae, indge pesdedritofingpegtdehengolderimgadf on
refers to a position for which the center of the part is taken as the datum
poi nt. The angl ee spbuntedapaohud$ cweslol e ithe inedievadtarcsibariacl i nation |
angle [err] and an azimuth angle [err]. As illustrated in Fig. 4, the

i nclination angl énferrptiepr éshape, tIRNIEN+ ivelith n&ticnat FBA2RDHNG, OPYt he
automatic sokfering iron 13 with respect to the surface of the board PB.
“As shown in R g. ¥8Y Phec#2PRith ERgtandeqn & SoeddeffsWhASRNBRFES R ES

i nclination of . ., . .
soldered, information (shape, size, etc.) relating to a
window set as an inspection zone, information (hue,
lightness, etc.) relating'to characteristic parameters
representing_the state of soldering on lands, and

10 criteria for judging the quality of characteristic
parameters.
As will be described later, these items of
information are read out selectively in conformity with
part type and part group when the criteria data file 53
15 is created. 1In this embodiment, information relating to
| an'image is color-image information. From information
concerning hue, lightness (overall lightness of all
colors), lightness of each hue and saturation, the
information required is used selectively. 1In a case
20 where information relating to an image is monochromic
image information, black-and-white gray-level
information is uSed.
As shown in Fig. 17, the part classification table
58 for correction pﬁrposes stores correction condition
25 information, which is information necessary for
-cbrrecting a faulty soldered location, for each part
group of each part type. The part types and part gioups

are classified from the viewpoint of automatic soldering



the automatic soldering iron 13 with respect to the length direction of the
part PA. In Figs. 4 and 5, 25 characters EL represent el ectrodes on both
si.-des of the part PA and characters LA represent |ands provided at part
nmounting positions on the surface of the pot¢ d PB. Solder is supplied to
each land LA and the | ands LA are - 27 - soldered to the el ectrodes EL.
The teach-data table 27 stores, for each board, information needed for the
sol deri ng machi neo2rker&¥fRCUl Thel ot mkard i epaddttiion. idfiermanidn data tabl e

is 5 created in processing for teaching the sol dering condition
i nformation. Theideflaides apbrodeh desriededincitimatipngangle| audtazimsthy
processi ng procedure for revising or changing the part classification table
26 10 for sol danigig)pofpbBesautomatic soldering iron with respect to a -
soldering location, amount of solder supplied and
5 heating time, etc. It is preferred that these items of
correction condition informaﬁion be stored upon being
grouped by type of defect (insufficient solder,
excessive solder, etc., as set forth later). When a
faulty soldered location has been detected in inspection
10 of soldered locations, these items of information are
read out selectively in dependgnce ﬁpon part type to
which the part belongs, part group and type of defect .
The gist of soldering inspection of the soldering
inspection apparatﬁs 30 is as follows: _In a mode for
15 creating the criteria data file, items of image
information aﬁd criteria informetion of the part type
and part group to which the part SA on the reference
board SB belongs are selectively read from the
previously.created part classification table for
20 inspection purposes, and seté the image information and
criteria information, read out of part classification
ﬁable for inspection purposes, with regard to the
inépection zone of the part SA on the referenqe board SB
conveyed in to the observation position, whereby the
25 criteria data file is created.
In the inspection mode, red, green and blue hue

patterns are detected and characteristic parameters are

generated with regard to the inspection zone of the part



First, prior to the start of processing, the controller 21 puts data
processing conditions in order (initialization processing). The operator
t hen mani pul ates the keyboard 22 to select a part editor (a 15 program
routine for revising the part classificatiofi3table) (step 101), whereupon
the contents (e.g., a list of part types and part groups) of the part
cldssification table 26 for sol dering, which have already been set in the

automati c sol deriTrg aappHeatovard, TEOLarBe dispdeyes Orardd & hesecénen blie CRT
display unit 23. Next, with regard to a part whose soldering condition is
to be confirned, gatreperdatar asel eséd tbecpeate ty/ piilandft kiatpatb peoup
(steps 102, 103), whereupon soldering condition information regarding the
sel ected 25 type imspestkdut The tihbapaftthe adatd | Tiakd dio bebliaspected! deri ng
and di spl ayed on the screen of the CRT display unit 23 (step 104). Wile
observing the di gmpaedoligér thg tehevanprdata in the criteria data

5 file created previously and, on the basis of the results
of comparison, each part TA on the board TB under
inspection is judged with regard to its soldering
quality.

Soldering quality fefers to soldering which is
10 acceptable and soldering which is defective. Soldering
defects are too little solder; too much solder and
correction impossible (part missing).
In the inspection mode, the decision unit 54
compares the criteria data file supplied by the control
15  unit 41 with the file of data to be inspected
transferred from the image processor 52, judges the
quality of the soldered state of each part TA on the
board TB under inspection and informs the control unit
41 of the result of judgment.
20 Fig. 15 exemplifies, in the form of a table, the
relationship between the crbss—sectional form of solder
in a case where soldering is acceptable, a case where a
part islmissing and a case where solder is insufficient,
and an imaged pattern, red pattern, green pattern and
25 blue pattern provided by the image sensing device 35 in
each of the above-mentioned cases. Since a distinct
difference appears between ahy of the hue patterns in

dependence upon the soldered state, it is possible to



- 28 - information, the operator judges whether it is necessary to revise
or change the soldering conditions. This judgnent is nade based upon the
degree of soldering of a part previously solgered. 5 When t he
operator has judged that it is necessary to change the sol dering
conditions, the operator nmakes an entry to this effect (NO at step 105) and
enters the type of conditigon information to be changed (posjtion,_ angle,

anount of sol der s¥(PF i BREGICHhE&PRTS EPnBres60t paRAneierya Lt 13 new.

sol dering condition,infprnmaion rrespondi to_the entered type.(Steps
T06 107y She sof PR otan tedd PR SRR eE AR o RS Ko e
correspondi n art e Is upd USi n Yo) ri ng condition
inforngtion gnferﬁai¥§¥éﬁ§l ¢¥#?§lgﬁk’ge&gﬁfggw%heégfﬁkégsing for changi ng

o gee) e Lo%arTons! ol OO 0, V1SR, Lubos DRy guspec, (1ol e
part group tosbe gxgesftbANUbn table 57 for inspection purposés and the
part clgssification table 58 for correction purposes are
separately provided. However, a part classification
table in which these tables are unified can be used.
Further, information as relates to criteria needed
10 to inspect mounted parts is read out of the part
claséification table 57 for inspection in order to crate
the criteria data file. However, the criteria data file
may be created by entering information as relates to
criteria by operéting keys or the like without using the
15 parf classification table 57. |
Fig. 18 illustrates a processing procedure for
changing the pért classification table for inspection.
The control unit 41 controls the various components
and circuits of the apparatus at the start of
20 processing, thereby opera;iné the projector 34 and image
sensing device 35, and puts in order the imaging
conditions and the data processing conditions
(initialization processing). The operator. manipulates
the keyboard 42 to select a part editor (a routine for
25 changiné the part classification table for inspection
purposes) (step 131), whereupon the contents of the part
classification table 57 for inspection are displayed on

the screen of the CRT display unit 43.



the part type and repeats the sane processing (steps 20 109, 110). Thus,
‘the soldering part classification table is revised based upon experience
and know edge as derived frominspections of soldering carried out in the

past, as a result of which the table is clad§ed to one which 25 IS nore
appropriate. Wen the part classification table for soldering is created
anéw, it will suffice to repeat the processing of steps 106 - 108 with

regard to all part typesx@aNtthe ope?ltorPaklieBtoUPSe ik thdd ldnd HAlRS a
processi ng procedure for teaching soldering condition information. First,

the operator manigrdup o W drerbpart 82 LAtdresk@eldnddeshepisd 13ane
(board ID) of the board that is the subject of the teaching operation as
wel |l as the 133), whereupon existing image information and criteria
information regarding the selected part is read out of
5 the part classificafion table 57 for inspection purposes
and displayed on the screen of the CRT display unit 43
(step 134).

‘When the operator has judged that it is unnecessary

to change the displayed information (YES at step 135),
10 processing shifts to selection of fhe next part type and
part group (steps 141, 142).

When the operator has judged that the displayed
information cannot be used for automatic inspection as
is and therefore requires to be changed (NO at step

15 135), the reference board SB is conveyed in to the
observation po#ition of the soldering inspection
apparatus 30 (step 136).

The relevant part SA on the referen;e board S8 is

imaged by the image sensing device 35 (s;ep 137), the
20 parameters relating to the sensed image are extracted

and the values of these parameters are adjusted, whereby

image information and the information relating to the

relevant criteria desired to be registered in the part

classification table for inspection is generated (step

25 138).
The parameters adjusted include infofmation
relating to part position and lands, information

relating to a window necessary for bridge detection,



size of the board (step 111). In correspondence w th board name (board ID),
mounting information such as the nane (or part NO of 10 the part to be
mount ed on the board, the part nounting position (position based upon the
datum poi nt of the board) and the nounting &fgle (wi dt hwi se or | engt hwi se)
is stored beforehand, with regard to all parts to be mounted, in the floppy -
disk of the floppy disk device 15 24, as set forth earlier. Wen the

Operator presses g@laide 1Y de3hBRnd 120, chiipattopny: ik Pardaniees24 operates
so that part nounting positions (and nanes of the parts if necessary),

whi ch have been wdgi&seddiny lseatet bat soDdaf £Ag) Netidlvanmee, ladds ,2@nd r ead
fromthe registration area of the pertinent board nanme in the floppy disk

and then regi st er gglfd Fndtiod erebtdagatbabket8rid stepsiudingl bé)ldednghown
in Fig. 8, the teach-data table 27 stores, in correspondence with a board
nanme, the positiomsabitPSof moantednpanted on the board (and names of the
parts if necessary) and sol dering condition information regarding
5 When this adjustment ends, the reference board SB

is conveyed out from the soldering inspection apparatus

30 (step 139). The newly adjusted information is

registered in the part classification table 37 for.

inspection in correspondence with the part type and part

10 group Xstep 140). The program then proceeds to step
141.‘

The correction processing described above is
repeatedly executed for the required part types and part
groups.

15 It is also possible to create the part
classification table 57 anew in accordance with a
procedure substantially the same as the processing
procedure illustrated in Fig. 18.

Fig. 19 illustrates a processing procedure for

2(). changing the part classification table for correction.

The opératgr manipulates the keyboard 42 to select
a part editor for chaﬁging the part classificatién table
for correction purposes (step 151); whereupon the
contents of the part classification table 58 for

25 correction are displayed on the screen of the CRT
display unit 43.

Next, the operator selects the part type and part

group to which a part of interest belongs (steps 152,



t hese parts, this being done for all nounted parts. Next, the operator

'~ causes the contents of the part - 30 - classification table 26 for

sal dering to be displayed on the screen of the CRT display unit 23 and
selects, fromthe part classification table426-that has been di spl ayed,
part groups to which the parts nmounted on the 5 board bel ong. Wen this is
done, the soldering condition information of the selected part groups is

read out of the gg#gﬁfﬂdﬁgyéhgggtéggsggﬁéf%gf?fmgkf&ﬁﬁfﬁf@&qﬁfiEothe

teach-data tabl e n correspondence e parts (step I15). 10

Mor e SDECifica”ys?ltcﬁPri MRo2kedt DA cdRdDELIMII Nt L Ul ng ¥0Si gRakbedehoard
is read out of a tloppy disk and displayed on the display unit 23. The

operator observegdhe S pad¥ BabhpNaged aaslaped tdie dirsistrebnhics ena
know edge, or upon referring to a correspondence table
CRT display unit 43 (step 154).

5 If the displayed correction condition information
need not be changed, then the program shifts to
selection of the next part type and part group (steps
155, 159, 160).

When the operator has judged that it is necessary
10 to change the displayed.correétion condition information
(NO at step 155),_one,'two or more types (parameters)
needing to be changed are selected from the correction
condition information (step 156) and the relevant values
are_entéred, whereby the correction condition
15 information is changed on the display screen (step 157) .
The adjusted parameters and their values include various
conditions for correcting the'soldering of parts, namely
the approach angles (inclination angle and azimuth
angle) of the automatic soldering iron with respect to
20 the soldering location, the amount of solder supplied
and the_héating time, etc., as mentioned above.
Thereafter, the changed correction condition
information is registered in the part classification
table 58 in correspondence with the relevant part type
2.5 and part group (step 158).
It is also possible to create the part
classification table 58 anew by a procedure the same as

that illustrated in Fig. 18.



15 created in advance, determnes to which part type, and to which part
group thereof in the part classification table for soldering, the part
bel ongs. If the particular part group of a P rticular part type is known,
then the operator is capable of desi gnating ?hé 20 part type and part
group in the part classification table for soldering. The sol dering
condition information of the designated part type and-part group is
registered in the teastiglaka tabhetiatenra espeRigicy Wrosegure Aane

di spl ayed earlier (in corresponding with 25 the position information of
this part). The mresatingnthedcpivesssidataffkeps-114, 115 are repeated
wth regard to all parts to be nmounted on the designated board (step,6116).
- 31 - It is also posdihs opesanaspraRiPwkaeRy R tKe¥PaRtccA2atpakey niifiber

table (a part name vs. part group Lo ,
the board name (board ID) and board size of the board

5 which is the subject of the teaching operation (step
161), after which the operator sets_the reference board
SB on the Y-axis table 32 and presses the start key
(step 162). '
The origin, upper right corner and lower left
10 -corner of the reference board SB are imaged by the image
sensing device 35, And the size of the actual reference
Eoérd SB is detected based upon the positions of these
points. The control unit 41 positions the reference
board SB at an initial position by controlling the X-
15 axis table 33 and Y-axis table 32 on the.basis of the
size data detected (step 163). |
The reference board SB is such that a prescribed
reference part SA properly soldered at a part mounting
position has an acceptable mouﬁtéd quality. When the
20 reference board SB is positioned at an initial position,
the image sensing device 35 images the parts on the
reference board SB. The position of each reference part
SA on the reference.board SB is measured by processing
" the image data obtained from this imaging, and the
25 position data is stored in the criteria data file 33 as
part positions (step 164).
Mounting information such as the names of parts

mounted on boards, the mounting positions of the parts



correspondence table), in which part nanes are correlated with part types
and part groups of the parts, 5 is created in advance, and the processing
of: steps 114, 115 is executed automatically,,qM_t hout operator intervention,
while reference is nade to this table. The téach-data table 27 is created
for . all types of boards (board nanes) to undergo sol dering. 10 Fi g.
9 shows the procedure of automatic sol dering processing. Using the keyboard
22, the operator épesitiome frunwhdicha theadaters HﬁH@Fg@gs‘Eﬂ%lé?qad@i S#RFHafen
presses the start key, thereby performng . a starting operation 15 (steps
121, 122). \Wet he?Sod FefereRcHoATd PBURRINGeBRILEH IR ASF thhe RAhe!S ¢

sol dering apparatus 1 is _checked (step.,123 Wien the board PB.is fed in on
the carry-in convajEenged Y+é€§W¥§§sQﬁgéﬁnﬁghfﬁéegbf%c?t%ﬁﬁéknwﬁfq‘ﬁ§§ at
step 123). As a result, the carry-in caonveyor 11 [ates and .t board PB
is brought to a pF%d%i‘irrﬁ?%rue%@g i%6n & gté f?ﬁf?gggngence Wit e

5 names of the boards (the board IDs), on a floppy disk on
which CAD data used in designing and fabricating boards
has been stored. As in the processing of step 113 in
Fig. 7, an arrangement may be adopted in which the
mounting position of each part is read out of a floppy

10 disk and registered in the criteria data file 53 (i.e.,
in which'the mounting position of each part is taught).
As illustrated in Fig. 21, the criteria data filé
53 stores, in correspondence with the names of boards,
and for all mounted parts, the positions of fhe parts
15 (and the names of the parts if necessary) mounted on the
boards, as well as image information and criteria
information neéded to inspect the parts.
Next, the operator causes the contents of the part
classification table 57 for inspection purposes to be
20 displayed on. the screen of the display unit 43 and
selects, from the part classification table 57 thus
displayed, part groups corresponding to the parts whose
part positions (mounting positions) have been accepted
at step 164. When this_is done, inspection condition
25 informaﬁion‘of the selected part groups is registered in
the criteria data file 53 in correspondence with the
pafts (step 165). This is identical with the processing

of step 115 in Fig. 7.



The controller 21 noves the XY table 12 via the XY- table controller 29 to
posifion the soldering |ocation 25 of the first part PA at the sol dering
wof k position and subsequently controls the soldering-wire supply nechani sm
15 via the soldering controller 28 in accord®hce with the indication of the
teach-data table - 32 - 27, thereby paying out a necessary anount of the
sofdering wire 14 to the soldering location so that soldering is perforned

(step 125). The positi grengpetat ivh sHdG e d NigRf ioFn sebppalbaPAIéS £p& 1T ed
out based 5 upon the part position and information relating to the

sol dering positiogepaatba #eels hrelfdml ttablad 12 padty bhethet befsples ivward
machi ne 3 operates the automatic soldering iron 13 so as to satisfy the
sol dering conditi 8B i(stepnalépn in the teach-data table 27, nanely the 10
inclination angle and azinmuth angle of the automatic

It is also possible to adopt an arrangement in

- 5 which a part number table (a part name vs. part group
correspondence table), in which part names are
correlated with part types and part groups of the parts,
is created in advance, and the processing of steps 114,
115 is executed automatically, without operator

10 intervention, while reference is made to this table.

When the above-described processing is concluded
for all parts on one reference board SB, this completes
the criteria data file. The criteria data file created
is subsequently used‘to verify whether inspection will

15 be carried out correctly or not.

A reference board or a board under inspection
having an identical name (identical ID) is used to
perform a trial soldering inspection (step 167). The
soldering inspection is executed by referring to the

20 criteria data file created previously (the details of
soldering inspection processing will be described
later). While obéerving the results of soldering
inspection, the operator judges whether the criteria
data file-created pieviously is appropriate or notf If

25 'the file is appropriate, processing for creating the
criteria data file is concluded without any further

processing being executed. When the operator decides

that the file is inappropriate, the operator corrects



sol dering iron 13, the anmount of solder supplied and heating tine, etc.
When the autonatic soldering operation is applied to all sol dering

| ocations of all parts PA on the board 15__§FB, the carry-in conveyor 11
and the second carry-in conveyor 5 operate d that the board PB whose

sol dering has been conpleted is conveyed out fromthe automatic sol dering
apparatus 1 (step 126). When the soldering operation is repeatedly executed
20 for all boartise PE tauppin ddeadittlearia sadand ilengeemedy tsodeds to be
supplied, the soldering operation is concluded gstep 127). Thi s enbodi nment
appl i es the presebmpropent i cthio carrecidosnuenédsbe dexeeiftep i asaws imavi ng
only an automatic 25 sol dering function. However, it goes without saying
that the present FR%cFPREANES Qi%rﬂfiecéﬁ'lléeallé‘odﬁ'éaaﬁlh%ut‘%ﬁréﬁ s Idereichg

apparatus having an autongtic solderin% function, a sol dered-]ocation
i nspecting on the display screen and revising the image information

5 and criteria information of the relevant part on the
screen by key entry. The criteria data file is updated
by the corrected data (step 168). The operation and
processing of steps 167, 168 are repeated until an
appropriate criteria data file 53 is obtained.

10 The criteria data file is created with regard to
all typeé of boards (all board names) to undergo
soldering inspection.

fig. 23 illustrates the procedure of processing for
automatically inspecting soldering.

15 The name of a board (board name or board ID) to
undergo inspection is entered and the start key is
pressed (steps 171, 172).

Whether or not the board TB to be inspected has
been supplied to the automatic inspection apparatus 30

20 is checked (173). If the board has been suppiied, then
the conveyor 31 is actuated to convey the board TB in to
the Y-axis table 32 (step 174), whereupon automatic
inspection begins.

fhe control unit 41 controls the X-axis table 33

25 and Y-axis tablé.32 to position the first part TA, which
is located on the board TB to be inspected, at a
prescribed location within the field of view of the

image sensing device 35. The latter then images the



- 33 - function and a soldering fault correcting function, as in the
enbodi ment illustrated next. Second Enbodi nent The second enbodi nment
retates to an apparatus and 5 nmethod for inspecting soldered | ocations and
determ ni ng whet her soldering is acceptabl®e ot on a printed circuit
board on which electronic parts have been nounted by soldering. Figs. 10,
11; 12 and 13 respectively illustrate 10 exanples of sol dering

I nspecti on/ correcpant’ TA ness idnicinedf. Wrheh imagkeugdescassat di2 ipxpddseact i on
apparatus and an automatic sol dering correction apparatus which, with
regard to a boar dthéaimadge dadlad@bitadneds pecthenbapparaf usheaisngged gedyniad
have ‘a faulty sol dered | ocation, 15 corrects the faulty sol dered | ocation
automatical | y. | noutputtedidry ridie riopget sensdogr devion 33 nautdmatticatldy i n

Fig. 10, boards TB to be inspected and having a nunber of parts nounted
t hereon are extracts each land area within the inspection zone and

5 calculates the characteristic parameters of each land
area, thereby creating a file of data to be inspectéd.
The created file of data to be inspected is
transferred from the image processor 52 to the decision
unit 54. The latter compares this file of data to be
10 inspected with the already created criteria data file of
the relevant board, - judges the quality of soldering of
the first part and, if.soldering is defective,
discriminates the type of defect (step 175).
This inspection is repeatedly executed with regard
IS5 to all parts TA on the board TB under inspection. If
results indicating that all of the parts TA have been
soldered favorably are obtained, then the inspected
board TB is convéyed out by the conveyor 31 (steps 176,
180). If even one location of one part of the inspected
20 board TB is found to be faulty, the defective part and
the type of defect are displayed on the display unit 43
or printed out by-the printer 44 (steps 176, 177).
With regard to a part discovered to have a
soldering defect, correction condition information for
25 the part type and part group to which the part belongs
is read out of the part classificétion_table 58 for
correction. This is executed'by the operator, who

enters the part type and part group, or by making



successively carried in to a soldering-inspection 20 apparatus 30, where
the soldered | ocations of each part are inspected with regard to each board
TB: under goi ng i nspection. As for a board on which a faulty sol dered

| ocation exists, information obtained by étﬁ@cﬁing information relating to
correction conditions, described 25 | ater, to the position information
indicting the faulty location is stored in the floppy disk FD. The fl oppy
di sk FD i s suppl i eelf¢ pemre atd ahaddrrespbedenng tabiecgliwsn appar at us 60. -
34 - Boards TBOto be treated, nanely boards on which faulty sol dered

| ocati ons exist, ceorrsspordsicelbete@en pdrinnaves handuwartatdmoupd .deri ng
correction apparatus 60, where the faulty soldered |ocations are 5
corrected aut onat¢enreégtion gatd ddnsdewkindt BROWAT bR nBid ot d derd aneated t he

fl oppy di sk FD.
(step 178), this data including board name (board ID),

5 part position (or part name or part number), position
information (e.g., a position taking the center of the
part as a reference) representing faulty soldered
locations and the correction condition information that
has been read out. This correction information is

10 stored in the floppy disk FD by the floppy disk device
45 (step 179). It goes without saying that if a
plurality of parts on one board have faulty locations,
or if one part has a plurality of faulty locations, the
part positibns, faulty-location position information and

15 correction condition information regardiﬂg these faulty
locations are added to the above-described correction
data. '

Thereafter, a board having faulty soldered
locations is conveyed out (step 180). fhe operation and

20 processing of steps 173 ~ 180 are executed with regard
tb all boards to be inspected (steps 173, 181).

If correction condition information read out of the
part classification table 58 for correction is stored in
.the. criteria data table beforehand.in addition to the

25 image information and criteria information .read out of
the part classification table 57 for inspection, it will
be unnecessary to refer to the part classification'table

58 at step 178.



In"the soldering inspection/correction line illustrated in Fig. 11, the

sol der-i ng i nspection apparatus 30 and automatic sol dering correction 10
apparatus 60 are connected by a transnisst% ine TL. Information relating
to a soldering fault, which information is produced in the sol dering

- inspection apparatus 30, is transmtted fromthe soldering inspection
apparatus 30 to the automatic soldering 15 correction apparatus 60 through
the transm ssion |ine It a|ease gherr) thed inveasdeni ééda%&&d} thethml deri ng
i nspection apparatus 30 and automatic sol dering correction apparatus 60 are

arranged as nut uabPydeping i FRRARIION CRFEEFELAR. Linpukbbtstrated dindérliang

I nspection .function and automatjc sol dering correction function can al so be

“incorporated in aldindf eChpbin ditudilhs sUFERSer df bl nCEgRLed Lgrentdom3, a
2 sol dertng | hopeltFonCan toRH Shed 5 BBEoRMEPESEOF QB KRF M 1 oot fon uni t
g i nspe n-eBn (o] rection unit
60a so that tge iggpggééfghcgpparatus 60 or to the correction unit 60a
via the transmission line TL. This would be carried out
instead of the processing of step 179.
Third Embodiment
The third_embodiment relateé to an automatic
10 soldering correction apparatus and an automatic
soldering correction method.
Fig. 24 illustrates the arrangement of a soldering-
defect chreétion line provided with the apparatus for
automatically correcting soldering 60.
15 The soldering-defect correction line, which is for
| automatically correcting faulty soldered locations on
the board TBO having a number of parts mounted thereon,
has the automatic soldering cbrrection apparatus 60 and
a board supply mechanism 90. A first conveyor 64 is
20 provided between the automatic soldering correction
apparatus 60 and board supply mechanism 90, and a second
conveyor 65 is provided downstream of the automatic
soldering correction apparatus 60.
The third embodiment is applicable also to the
25 automatic soldering correction apparatus 60 or automatic
'soldering correction unit 60a provided in the soldering

inspection/correction line described in the second

embodiment with reference to Figs. 10 through 13.



soldering and automatic correction of soldering are perfornmed.in the

sol deri ng i nspection appar at us. - 35 - In the arrangenent illustrated in
Fi.g” 12, the soldering inspection unit 30a_cgatinuously inspects sol dered
| ocations of all parts on the board TB under 1nspection. At the end of

i nspection, the board TBO on 5 which a faulty soldered |location exists is
delivered to the automatic soldering correction unit 60a, where the faulty
sol dered | ocation is cdheedeagd sppeky| FRERR2IYN W Fupcksobgardg TBLafPBNns
and automatic correction of faulty soldered |ocations are carried out 10
separately, a tabM@Hﬁ@vF@%d3¥1P6rl%%ﬁﬁﬁﬁ%??mf%ﬁu?ﬁﬁﬂsFPFBﬁFHSdtﬁ%dboard
under inspection and _tablﬁsdevic 38 faqr su ortin% and positioning the
board TBO to be t S&RPIdESn&REI YORF sb%%féﬁ%l iy GoPP8cRFoft, TAPR-

provi ded Separateﬁ%:%?%ﬁe%?%@%?ff?f'éhé”bé?%ﬁ‘éﬁSHTy mechanism 90
5 comprises a stocker.Ql for stocking and accommodating a
number of the boards TBO and a board delivery mechanism
92 for delivering the lowermost board TBO from the
stocker 91. The leading end of the first conveyor 64 is
situated at the delivery end of the board'delivery
10 mechanism 92, thereby forming a conveyance path for the
boards TBO.
N The first cohveyor 64 is for conveying the boards
TBO, which have been supplied by the board supély
mechanism 90, to the auﬁomatic soldering correction
15 apparatus 60. The trailing end of this conveyor leads
to a board carry-in conveyor 71 in the automatic
correction apparatus 60.
An object sensor 93 such as a photoelectric sensor
and a chakacter reader 94 are arranged in the proximity
- 20 of the trailing end of the first coﬁveyor 64. The
object sensor 393 senses arrival of the bo;rd TBO and
applies a signal indicative of object detection to the
character reader 94. The latter is for reading the
board ID (board name) displayed on the surface of the
25 board TBO. When the.object-detection signal has enteréd
from the object.sensor 93, the character reader 94
performs a character feading operation and transmité the.

read board ID to the automatic soldering correction



5 - In the arrangenent shown in Fig. 13, the soldered | ocations of
each part on the board TB under inspection are inspected successively by
the sol dering inspection unit 30a. Wen a_fgglgy sol dered | ocati on has been
detected, the board TB is delivered to the automatic 20 soldering
correction unit 60a each tine so that the soldered locations are corrected
i m successive fashion. Since inspection of soldering |ocations and
correction of fawpparediuger6dd viiachpeohsarspigaket ektButTisi nul t aneously and
progressively, a table device 39 for 25  supporting and positioning the
board TB under i nspectThm dukoskEded SByAeRENGoFREF #FylITh ARRATASH Su b haga
and automatic soldering correction unit_60a. Fig. 14 illustrates.the
overal | constructd Pt quesion idegticad| Yakhnidh el WEEFEEifus 30
rovided in the soldering inspection/c ecti ' ' ' '
P solderié% app%ratus 1 giiuggkggeél{ﬁaé¥aqlqF%%d!Qngﬁgdes
5 the carry-in conveyor 71, an XY table 72, an object
sensor 62 and a correcting machine 63.
The coriecting machine 63 has a construction
basically the same as that of the soldering machine 3
illustrated in Fig. 2. As shown in Fig. 25, the
10 correcting'machine 63, which is for applying soldering
correcting work to faulty soldered locations on the
board TBO, is equipped with an automatic soldering iron
73 and a wire supply mechanism 75 for supplying a solder
wire 74 to the position of the tip of the automatic
15 soldering iron 73.
Connected to the correcting machine 63 is a control
processor 80. The latter'is constituted by a
transmission controller 78, a soldering controller 88,
an XY-table controller 89, a part classification table
20 86 for correction purposes, a correction-condition
information téble 87, a control unit 81, a memory 85, a
keyboard 82, a CRT display device 83 and a floppy disk
device 84, etc. '
The control processor 80 also has a construction
25 basically the same as that of the control processor 20
shown in Fig. 2. The differences are as follows: The

transmission controller 79 controls transmission of data to and

from the board supply mechanism 90 and character reader 94



10." The sol dering inspection apparatus 30 is 5 constituted by an X-axis
table 33, a Y-axis table 32, a projector 34, a inmage sensing device 35 and
a control processor 40. The sol dering insgg%%iqn apparatus 30 conpares
characteristic paraneters, indicative of an~i'nspection zone of each part SA
on a reference board SB, 10 obtained by inmging the reference board, and
characteristic paraneters, indicative of an inspection zone of each part TA
on a reference boatal e trdresnissiect ddneolfl.ai n3Jfbyppyredi sig drhevibedar d TB
to be inspected, and inspects the soldered state of each part 15 TA. The
X-axis table 33 ahbmformxtion afidic@zivgchfhtbe zeawlbrof noispaaidon has
controlled by a control signal fromthe control processor 40. By driving
the notors, the Xoeexisterdd dBHesvds the fAaPRYsehsk ripias &4,330d the X
20 direction and the Y-axis, table 32 npves a_conveyor 31 supporting the
board SB or TB i mRfRrmakiondndicatiNe pforesndr 24 nspecicon mkdhe

ri ng- shaped Igght , . .

board TBO is read out of this floppy disk. It is also
possiblé to enter this information using the keyboard-

82. The part classification table 86 for correction

purposes and a correction-condition information table 87

will be described later.

10 Automatic inspection of soldering of parts mounted
on a board is performed by the automatic inspection
apparatus of the second embodiment described above and -
by'other types'of automatic inspection apparatus to
obtain information, which represents the results of

15 inspectioh, from these automatic inspection apparatus.
This information. may be obtained also by visual
inspection relying upon human intervention, by an in-
circuit board test or by X~ray inspection. In any case,
the information indicative of the result of inspection

20 in this embodiment is stored on the floppy disk, as set
forth above.

According to this embodiment, the information
indicative of the result of inspection stored on the
floppy disk includes, for each board.having faulty

25 soldered locations, the ID (or board name) of the board,
the positions of parts (and the names of the parts or

part numbers if necessary) having faulty soldered

locations, position information (e.g., pin numbers in



sources 34A, 34B and 34C having different dianmeters. The ring-shaped |ight
sources 34A, 34B, 34C emt red 25 light, green light and blue Iight,
respectively. Emission of the light having these different colors is
perforned sinultaneously. The position at “W®8hm a part on the board is
observed via the image sensing device 35 - 37 - is set to directly
untlerlie the center of the ring- shaped |ight sources 34A - 34C.

Accordingly, |ighithdeasdse &ff @Ginf fter ept peekeions MPoNgehifOtHehe ety od
position fromthe ring-shaped |light sources 34A [err] 34C at 5 di fferent

angl es of incidentds rddepgduigresipaped beght ssutbesrSfiendy, £34C can be
realized by covering three white |ight sources with red-, green- and
bl ue-col ored fil tspegifisigpedhevfapltyr sbydehedelotcalgiagimpad thleotypes
fluorescent |anps or neon 1 0 tubes that generate red, green and bl ue
| i ght, of soldering defects. The type of soldering defect
5 includes a soldering-defect item indicating the amount
of solder is excessive, insufficient, etc. If
necessary, the type of a soldering.defect can include
degree of excess and degree of insufficiency.
Correction condition information for correcting a
10 soldering defect is contained in the éorrection data of
| fhe second embodiment (Fig. 22) in addition to the
inspection-result information set forth above.
According to this embodiment, the correction condition
information is taught to the automatic cofrection
15 apparatus 60 using the part classification table 86 for
correction purposes.

The part classification table 86 for correction
purposes stores beforehand, for each part type and part
group,.correction cbnditidn information necessary for

20 correcting faulty soldered locations, e.g., soldering
correction condition information such as position and

angles (the aforementioned inclination angle &« and
azimuth angle B) of the aﬁtomatic soldering iron 73 with
respect to a soldering location, amount of solder

25 supplied and heating time, etc. This table may be
considered to be the same as the part classification
table for correction shown- in Fig. 17.

In case of excessive solder, correction of a faulty



respectively. The three ring-shaped |light sources 34A, 34B, 34C are so
arranged as to emt light of the red spectrum green spectrum and bl ue
spectrum having light-em ssion 15 energy distributions versus wavel ength
that result in white |ight when the enitted3% ght beans mix. In addition,
the.quantity of light of each hue is adjusted by an inmage-sensing
controller 55 in such a manner that the red, green and blue light emtted

by the respectives@fierdd WYcatAWnCes, gééfo’éﬁl@d B¢ o AdinGg X H dutemacd.c
white light. As a result, it is possible to detect information (part

nunber, polarity, sSPhéFikddEroret73. k1bekatbng Landheo peslts amd tdemdvearte SB,
TB under illum nation by the projector 34, as well as pattern 25

information (variguse FBIksus ealder .A Cal oasei déoinswef cisntuseder,t he
i mage sensing device 35 and is positioned so as to point down to the
posi tion directl| ycodoaet idre abserfaailicgnspdderednlocayipn is performed by
5 supplying solder to the land so as to supplement the
solder between the land and the electrode. In a case
where information relating to degree of excessive solder
and degree of insufficient solder is included as
information representing the result of inspection, the
10 amoﬁnt of solder removal or replenishment is controlled
based upon these items of information.

The part cl#ssification table 86 for correction
purposes can be changed or created anew as necessary by .
a processing procedure identical with that shown in Fig.

15 19. |

Fig. 26 illustrates a processing procedure for
creating the soldering correction-condition information
table 87. The soldering correction-condition
information table 87 also is created for each board name

20 (board ID). The correction-condition information table
created is illustrated in Fig. 27.

The operator enters a board name (board ID) and
board size from the keYboard 82 (step 191). When the
operator presses the start key, the floppy disk device

25 84 is actuated so that pért mounting information stored
on ﬁhe floppy disk and regarding an entered board name,
e.g., part names (part numbers, part positions, etc.)

mounted on the board, are read out (step 193). The board



- 38 - reflected fromthe surface of the boards SB,- TB under observation is
sensed by the image sensing device 35 and converted into color signals R
G« B of the three primary col ors. These signals are supplied to the 5
control processor 40. The control processor%go conprises an A/ D converter
51, .an image processor 52, a criteria data table 53, a decision unit 54,
ttre i mage- sensing controller 55, an XY table controller 56, a part
classification tasre 53nd @ark0 Posllﬁéﬁécﬂ-PSﬁrmétb%t‘Pt (3L RAFYG ARMESnOFabl e 58

i Sk devi ce 45, BNBRGORS didPcESRRFY) BRF SHATSH NI A SARMS 65 51
Coner g dev o beronese e ilge: araShrBhdls %%%f?dlp%%. oo 'hggges, gnal s
to the control unit 41c The [RIOrY 484:S 344eaPele tbianf AN e BY The
§ classification table 86 for correction to be displayed
‘on the screen of tne CRT display unit 83 and selects a
part group, which corresponds to‘a mounted part,'from
the part classification table 86. When this is done,
the correction condition lnformatlon of the selected
10 part group is registered in the table 87 of correctlon
condition information in correspondence with the part
- (step 195).

The operation and processing of steps 194, 195 are

repeated with regard to all mounted parts on the board
15 for which treatment has been designated (step 196).

It is also possible to adopt an arrangement in
whlch a part number table (a part name vs. part group
correspondence table), in which part names are
correlared with part types and part groups of the parts,

20 is created in advance, and the processing of stepe 194,
195 is executed automatically, without operator
intervention, while reference is made to this table.

Fig. 28 is a procedure of processing, executed by
the control processor 80, for.automatically correcting

25 'soldering.

A floppy disk on which information indicative of

the results of inspection has been-stored is inserted in

the floppy disk device 84. As mentioned above, this



storing prograns and the RAMis used as the working area 20 of the
contyol unit 41. The image processor 52 subjects the image data supplied
via the control unit 41 to inage processing, .creates the criteria data file
53 and the file of data * to be inspected aﬁ& supplies these files to the
control 25 unit 41 and decision unit 54. The criteria data file 53 and
thé file of data to be inspected will be described |ater. The image-sensing
control |l er. 55, whirfprimeatsioun gped udes- b88rd Pt kboardriamass cornéoked to t he
control unit 41 as well as to the projector 34 and i nage sensing device 35,
performs control peedessingjiastlitygsphderedghliogabienrdy risiddemsof(palrs | i ght
sources 34A - 34C in projector 34 and 5 .the balance of the R G B
signals in the i meAisniang d’é\?lléé095°§a§§§eﬁboh°%1a‘é’€9ﬁ)r Sif gihgnfaulty

out putted by the .
soldered locations, and the types of soldering defects.

5 When the board supply mechanism 90 supplies a first
board TBO to the first conveyor 64, the latter conveys
the board TBO toward the automatic soldering correction
aéparatus.so. When the board TBO arrives at the
trailing end of the conveyor 64, the object sensor 93

10 senses this, the character reader 94 reads the board ID
of the board TBO and transmits the board ID to the
control processor 80 of the automatic correction
apparatus 60. | |

Upon receiving the board ID from the character

15 reader 94, the control unit 81 of the control pfocessor
80 commands the floppy disk device 84 to read the
inspection-result information (if there is any)
pertinent to the received board ID from the floppy disk
and stores this infofmation in the memory 85 (step 201).

20 As a result, the control unit 81 is capable of
ascertaining at which location on the delivered board
-TBO a soldering defect is present as well as the kind of
soldering defect.

When the bbard TBO is sent to and placed'upon the

25 board carry-in conveyor 71, the object sensor 62 senses
this fact (step 202) and the board carry-in con&eyor 71
is actuated to bring the board TBO to a prescribed

position (step 203).



control unit 41. The XY-table controller 56, which has interfaces connected
to the control unit 41 as well as to the 10 X-axis table 33 and Y-axis
table 32, controls the X-axis table 33 and Y-axis table 32 based upon a
control output fromthe control unit 41. Thézdrsplay devi ce 43 di spl ays

i mge data, the results of inspection and key-entered data when these 15
aré supplied by the control unit 41. Wen supplied with the results of

i nspection.fromthe cotralcase whéte the pesnlerofidaqresaingithe faoppy
results in a predeterm ned format. The keyboard 42 has various keys
necessary for 20 disintiovdimptést 4hetl bheng 19 opeingieay fomreeiswis, the
reference board SB and the board TB to be inspected. The data entered by
the keys is supplinipamatisn cegerdingntheRoaqheofdihe gleagiivieddboagdi ch i s
conposed of a 25 _m croprocessor or the like, controls the operation of
each conponent anPrcidcuint anwségeprBeEesFhgredrdditndidigates no

5 defective locations on a board of the received board ID;
‘this means that the board TBO that has been conveyed in
does not require any soldering correction work.
Accordingly, the board TBO is conveyed out as is (steps
204, 212).

10 With regard to a board TBO having a soldering
defect, first the control unit 81 reads the initial part
position having a faulty soldered location and the
position information representing this faulty location
out of the memory 85, controls the éperation of the XY

15 +table 72 through the XY-table controller 89 based upon
the position information and positions the tip of the
automatic soldéring iron 73 of the cqrfecting machine 63
at the relevant position (steps 204, 205, 206, 207,
208).

20 After stopping the XY table 72, the control unit 81
reads information relating to the type of defect
corresponding to the position information out of the
memory 85 (step 209).

| The.control unit 81 then reads the soldering

25 ‘ correction-condition data, which corresponds to the
position information of the faulty location and the type
of fault read out of the memory 85, out of the table 87

of correction condition information, and performs a



the part classification table for inspection, processing for changing the
part_ classification table for - 40 - correction, processing for creating
the criteria data file and inspection processing is executed in the manner
described later. The floppy disk device 45 i63 for witing position 5
i nformation indicative of a faulty location and information relating to
cofrection conditions in the floppy disk FD in correspondence with the
identification nuideredthidl bpelRa®iohobBydcBatEdl0ing tivarshidedimgy the
i nspected board TB on which a faulty soldered |ocation 10 exists. The
fl oppy di sk FD i scontses)lesk i98 tilne atcophgndeskitrvtites ddoddetdwnomat i C
sol dering correction apparatus 60. The automatic sol dering correction
appar at us 60 aut coenditaidny indorematioa flatkpy230) dered | ocation in
accordance with the information read out of
By way of example, if the type of defect is
5 insufficient solder, the tip of the heated automatic
soldering iron 73 is brought into contact with the
proper region and the solder wire 74 is supplied to add
the necessary amount of molten solder. 1If the type of
defect is excessive amount of solder, the tip of the
10 heated automatic soldering iron 73 is brought into
contact with the proper region to melt and remove the
excess solder. The melted solder is withdrawn by a
suction tube if necessary.
If there is another faulty loéation after
15 correction work is applied to one location (step 211),
the program returns to step 205, the position
information regarding the next faulty soldered location
is read out and similar correction work is executed. If
there are no longer any faulty soldered locations, the
20 control unit 81 actuates the board cérry—in conveyor 71
so that the board whose correction work has been
completed is delivered to the second conveyor 65 (step
212).
It is determined whether a board TBO remains in the
25 stocker 91 of the board supply mechanism 90, that is,
whether the entered number of boards have passed through

the automatic correction apparatus 60 (step 213). If a

board not yet corrected still remains, the control unit



15 the floppy disk FD. As shown in Fig. 16, the part classification table
57 for inspection purposes stores, for each part group of-a part type,

i mage information necessary for inspecting unted parts and information
relating to criteria. The 20 part types aﬁg part groups are classified
fromthe viewpoint of soldering inspection. The classifications may be the
same as, or partially or entirely different from those in the part
classification t & sehds socdavevgnerr poeand nf1qfe they $E2BRRLASHERAL or
those in 25 the part classification table for, correcti,on r oseﬁ,
describe next. Mscatsipdderi 28l Fg, thadprFd %ﬂ%&%ﬁf@%ﬁ%ﬁqﬁﬁmtgﬁlg°5§ #br

| nspecti.on purposes is a table for storiq?

. f ,,in -.+41 - _advance_for each
part group of a & MeySePopRfol AafPRFCYH at $TRP - 4n iﬁﬁgg fi&&d85%t 8°
I nspect the sol dering of

longer any uncorrected boards, the operation for
5 correcting faulty soldered locations with regard to ail
boards is concluded. |

As-a method of correcting solde:ing defects, an
arrangement may be adopted in which solder on a board is
removed, after which soldering is performed

10 by supplying a prescribed amount of solder.

An arrangement may bé adopted in which the
correction data (Fig. 22) obtained in the second
embodiment described above is utilized. In such case it
will be unnecessary to execute the processing for

15 éreating the part classification table 86 for correction
purposes and the table of correction condition
information shown in Fig. 26. The correction work can
be carried out using correction data instead of the
table 87 of correction condition information and the

20 inspection-result information on a floppy disk.

Fig. 29 illustrates the correction work in the
automatic correction apparatus provided in the
inspection/correction line shown in Fig. 11.

The results of inspection obtained by the automatic

25 inspection apparatus 30 are seﬁt to the automatic
correction apparatus 60 via the transmission line TL at
the same time that the board TBO is conveyed out; When

the board TBO is sensed by the object sensor 62 (step'



a nounted part as well as the relevant criteria, information (shape,
| ength, wdth, etc.) relating, by 5 way of exanple, to |lands on a board on
wht ch parts are sol dered, information (shape, size, etc.) relating to a
wi ndow set as an inspection zone, informati 8 Chue, |ightness, etc.)
relating to characteristic paraneters representing the state of sol dering
on®l ands, and 10 criteria for judging the quality of characteristic
parameters. As wid2)be wiascidaed ligt Beougheseoi tisersaufonadiay raddr@ctdloa read
out selectively in conformty with part type and part group when the
criteria data filapgrdithis 60s immedtietelyl byt the entuogh ire dgnueyfoar mat i on
relating to an image is color-imge information. Frominformation
concerni ng hue, | {gfamed®)(.oveifakl fhibghynesidefedl loaat imrs )gxilstght(seep of
‘each hue and saturation, the information required is used selectively. In a
case 20 where i¥Brmdthecaorgiestiing epesatienghs i ®Rmbiast o ¢ Tfnkhere
i nf ormati on, glack-and-mhite gray-level information is used.

are no faulty soldered locations, the board is conveyed

out from the automatic correction apparatus 60 as is.

When inspection result information relating to a
faulty soldered location is applied to .the control unit
81, the latter reads the soldering correction condition

10 information relating to the pertinent part out of the
part classification table 86 for correction directly and
performs a soldering correction based upon this correction
condition information. As a result, processing for
creating the table of correction condition information

15 can be abbreviated.

‘The automatic sbldering apparatus and method, the
automatic soldering inspection apparatus and method and
the automatic soldering correction apparétus and method

20 according to the present invention are utilized
effectively in processes for mounting many electronic:

parts on printed circuit boards at factories and the

like.



As shown in E_g__lZ*_Lhe_paLP_e%aSS|f|catlon tabl e 58 for correctiop——

Plmotemmeet

purposes stores correction condition 25 I nformati on, V\q ehd sHeef BASEEEDN ||
necessary for ﬁmmlu““m&ﬂ ty sol dered | ocation, for (pach REFLAGESUD of
each part type and part grow are cl assilk

vi ewpoi nt of autonhti®t sol ering - 42 - correction. The correction
condition information includes approach angles (inclination angle and
azinuth angle) ofywihe agtopmtMep s;gdering iron with respect to a sol dering
| ocation, anount of solder supplied and 5 heating tinme, etc. It is
preferred that these Ateesching apptdtrs dondian estbméabioaséd baebingt or ed
upon bei ng grouped by type of defect (insufficient solder, excessive

sol der, etc., as appatatud, |cdmpdisitg=n a faulty sol dered | ocation has been

detected in |nspect|on 10 of soldered locations, these itens of
infornmation are first memory means in which soldering condltlon

5 information is stored in advance for each classification
of parts; |
second memory means in which identification codes’
of parts, which are to be mounted on a boerd, are stored
in advance for each board;

10 - third memory means in which a corresponding
relationship between the identification codes of the
parts and part classifications.to which the parts belong
is stored in advance;

input means fof entering an identification code of
15 a board; and
means which, with regard to a board whose
identification code has been entered by said input
meahs, is for reading all parts, which are to be mounted
on the board, from said second memory means, reading

20 soldering condition information suited to the read parts
from said first memory means upon referring to the
corresponding relationship stored in said third memory
means, and creating a soldering-condition teach-data
table indicating the correlation among the board, the

| 25 parts to be mounted on the board and the soldering
| condition information suited to the parts.

2. A method of teaching an automatic soldering

apparatus, comprising the steps of:
This Sheet Has Been Reﬂ
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e

read out selectively in dependence upon part type to which § ar
bel ongs, part gngup—aﬁd—type-ﬁf"a—TECt The gi st of soIden‘EJPil

k »-)J..

SRR O

t he sol dering inspect 30 is as follows: In a _lféi__-———:}
creating the crlt m “mﬁmﬂm tens of < ®dge information and criteria

I nformati on of th and=*part group to which the part SA on the
reference board SB belongs are selectively read fromthe previously created

part classification table-igy s%lderllagp%hageleﬁrp@ﬁ@ﬁa@f& &t sildie 1 mage
information and criteria information, ‘read out of part classification table

for inspection IOLHE medrdsh lrnesaasf_en&@ the basReEld O FIR i®n e part SA
on the reference board SB conveyed in to the observation position, whereby

t he 25 criteri gpahdsy; file is created. In the inspection node, red, green
and blue hue patterns are detected and characteristic paraneters are
generated with regard s$tofirey iinepedfieationecolles hef ppatts, which are to .

5 - be mounted on a board, in second memory means in advance
for each board;
entering an identification code of a board; and
with regard to a board whose identification code
has been entered, reading all parts, which are to be
10 mounted on the board; from said second memory means,
reading soldering condition information of
classifications to.which the read parts belong from said
first memory means, and storing the read parts and the
read soldering condition information in correlated form
15 in a soldering-condition teach-~data table.
3. A method of teaching according to ¢laim 2, further
comprising the steps of:
displaying parts read from said second means on a
display unit;
20l displaying ;lassifications of parts stored in said
first memory means on the display unit; ¥
enterihg from an input unit a classification to
which the displayed parts belong from among the
displayed classifications of parts; and
25 reading.soldering-condition information that
correspénds to the entered part classificatioh from the

first memory means and correlating this information with

the parts displayed.
) : ’ ThlS Sheet Has Been Repl
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- 43 - TA on the board TB-te—be inspected, and these itgps=o

are_used to create a file of tat 0 be inspected. The dafi®b E

file to be i nspectmm‘\mm% ith the_rgé evant data

data 5 file creﬁ IERpRoUs!Y«and, on the basis of the

conparison, each part®TA on the board TB under inspection is judged with
regard to its soldering quality. Soldering quality refers to soldering
which is 10 accdpt aBl @eshadsef desadyinhiadrdingr &6t cdaim 3o| HoFrhgr

defects are too little solder, too much solder and correction inpossible
(part nissing). CRMPKESiAGpERE| BFERDRE: the decision unit 54 conpares the

criteria data file supplied by the trol 15 _ynit 41 with the fil f
data to be inspected t gﬂar¥e8°rféﬁg§$é??$miﬁ}%ﬁgﬁﬂi§§??5§ Yefﬁdggsetﬁe
aual 1y of the’sql derag st e oL E0T % TA S0 Yde.085.1P: UEbe

I nspection and i

5 to which these parts belong in third memory means in
advance; and
discriminaﬁing, by referring to the'corresponding
relationship in said third memory means, a part
classification to which a part read out of said second
10 _memory means belongs, and reading soldering condition
information that corresponds to the discriminated part
classification fromlSaid first memory means and
correlating the information with said read part.
5. A soldering inspection apparatus comprising:
15 inspecting means for discriminating soldering
quality and positions of parts mounted on a board;
first memory means for storing the parts, which
'have been mounted on the board, in advance;
second memory means in which correction condition
20 informaﬁion necessary for correcting faulty soldered
locations is stored in advance for each classification
of parts; and
means which, when a soldering defect of a part has
been detected by said inspecting means, is for reading
25  correction condition information that corresponds to a
classification to which the part belongs from said
second memory means, and creating co?rection data by

correlating position information representing the

This Sheet Has Been Reilaced
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41 of the result—ofjudgnment. Fig. 15 exenplifi

7
a table, the rel,ahd n the cross-sectional for -%ﬁsjy gg%ﬁﬁgggﬁ
‘case where sol dgim'El Bm a case where a part i 4 a
case where sold S BC|ent "and an'iﬁﬁbéd pattern, red pattern,
green pattern and 25 bl ue pattern provi ded by the i mage sensing device 35
in"each of the above-nentioned cases. Since a distinct difference appears
bet ween any of thkodateigpmtdterwisiahn ttiependdaredéngpdaféde sad deverd state, it
is possible to - 44 - judge whether a part is present and the quality of
sol dering (as weldisecriminaten @ndhéheofrgad. eorrahetibmrcoutideion s

I nsufficient, excessive, etc.). In the description given above, the part 5
classification tabhEosraginni nspecti on purposes and the part classification

table 58 for correctlon pur poses are
6. A soldering inspection apparatus according to claim

5 5, further comprising:
display means for displaying a detected part when a
faulty soldering location of the part has been detected
by said inspecting means; and
means for inputting the classification to which the
10 displayed part belongs;
said creating means reading correction condition
information corresponding to the classification inputted
by said input means from said second memory means and
correlating this information with the detected part.

15 | 7._ a soldeﬁing inspection apparatus according to claim
5, further comprising third memory means in which a
corresponding relation#hip between parts and
cléssifications to which these parts belong is stored in
advance; B

20 said creating means correlating correction
condition information, which corresponds to a part for
which a soldering defect has been detected, with the
detected part by referring to the correspondihg
relationship stored in said third memory means.

25 8. A soldering inspection apparatus according to claim
5, wherein said creating means stores created cor:ection
data in memory means.

9. A soldering inspection apparatus according to claim

This Sheet Has Been RTlaced '




separately prOV|ded——Hewevef——a-parr“laSS|f|cat|on table in which these
tabl es are unified can be i nformation as rigt it N
needed 10 to |nspec mi\mwn S read out of the Teﬁ?ngg}-WA %En
table 57 for |nspect werate Th ctiteria da i

the criteria data f|Ie may be created by entering information as rel ates to
criteria by operating keys or the |ike wthout using the 15 part
classification tabl ewhérebhgsailB didatiinpimeans Ahetedesngepriocesitire for
changing the part classification table for inspection. The control unit 41
control s the vari transmipoientcsreated icoxteict ioh theaappaaatastahatie start
of 20 processi ng, thereby operating the projector 34 and i nage sensing
devi ce 35, and puselderpngdecoxrtrctimagiappacataist.i ons and the data processing
conditions (initialization processing). The operator manipul ates the :
keyboard 42 to selBet- & patderiNg dnspeatden APPRIALRE acchrdinqigtd helgian t

classification table for_ inspection purposes) (step 131), whereupon the
contents of t%e p 8yt further comprising an automatic soldering correction

o

apparatus for correcting a faulty soldering location on
the basis of correction data -created by said creating
means. |
11. A soldering inspection apparatus according to claim
10 5, wherein types of soldering defect include
insufficient solder, excessive solder and a missing
part.
12. A soldering inspection apparatus according to claim
5, wherein the correction condition information is
15 decided in conformity with the type of soldering defect.
13. A soldering inspection appafatus comprising:

- memory means in which parts mounted on a board,
criteria data for discriminating soldering quality of
the parts and ébrrection condition information necessary

20 for correcting faulty soldered locations feléting to the
parts are stored in advance in corrélated form;
inspecting means for discriminating soldering
'quality and positions of the parts, which have been
mounted on the board, in accordance with the criteria
25 data stored in said memory means; and
means which, when a soldering defect of a part has
been detected by said inspecting means, is for reading

correction condition information that corresponds to the

This Sheet Has Beenllﬂilaced




classification tabte57+er—nspection are displayed on the screen of the
CRT display unit 43. - 45 - Next, the operator -select AP8RG
part group to whi chlﬂ!umul"! I"Mﬂ’" t bel ongs (steps 131,7["?% -_;mupon
exi sting imge infor cOMmy Miria infofhrati on regaftd

part- is read out of 5 the part cladsification table 57 for I nspection.
puf poses and di splayed on the screen of the CRT display unit 43 (step

- 134). Wen the opgg@&o?@sg%w%&é@gmé%,s aH¥ReeaRahy LO-£OA0NS, | he

di spl ayed i nformation step 1 processi ng 2 ection

of the next part Td)élegi gglch?}Eé_l% P d ieofi%nl‘ﬂ-ufo%%)cio%‘h?gﬁgi&é;??:?tpfﬂﬂé”

has judged that the ayed 1 mation cannot be use ut omat
i nspection as is apgatheheher fni&flWHESJ1UE nighaRged: (Al abest P

discriminated and the read correction condition
5 information.
14. A soldering inspection app&ratus according to claim
13, wherein said creating means stored the created
correction data in memory means. |
15. A soldering inspection apparatus according to claim
10 13, wherein said creating means includes means for
transmitting created correction data to an automatic
soldering correction apparatus.
16. A soldering inspection apparatus according to claim’
13, further comprising an automatic soldering correction
15 appératus for correcting a faulty soldering location 6n
thé basis of correction data created by said éreating-
means. |
17. A soldering inspection apparatus according to claim
13, wherein types of soldering defect include
20 insufficient solder, excessive solder and a missing
part.
18. A soldering inspection apparatus.according to claim
13, wherein the correction condition information is
decided in conformity with the type of soldering defect.
25 19. A soldering inspection apparatus comprising:
inspecting means fér discriminating soldering
quality and positions of parts mounted on a board;

memory means in which parts mounted on the board

This Sheet Has Been Reﬂlaced

AR




15 135), the r +s conveyed in to the
position of the solder;i j nS@ectlon apparatus 30 (ste

part SAonthergg“ m Hu I s i maged bythelna
(step 137), the "I | ?

| ati ng to72he sensed

~haoao -,n-l-:
s

o e e 7

p |L3BYS SHIEETMS@&;EN
sensiREPLdBETe 35

and.the val ues of these paraneters are adj usted, whereby inmage information
and the information relating to the relevant criteria desired to be

registered in theﬁ@réoﬁle%Qg | gghaggéégb%ﬁg{,g& at IPeddedalrs, FpRerated

(step 25 138) AT Aet er's

e Information"relating to

part position an%&@é&%iggnff%geg galaskéal 19491 6h 9V RAQW RGC @SS RAYK T OT

bri dge detection

mation relating to characteristic

parameters represgid N1, Aol §H_| devhRle £4 CcorWldtd¥Fora)dand

means which, when a soldering defect of a part has

5 been detected by said inspecting means,

is for reading

correction condition information that corresponds to the

part from said memory means, and creating correction

data by correlating position information

representing a

location at which the soldering defect has been

10 discriminated and the read correction condition

information.

20. A soldering inspection method comprising the steps .

of:

storing parts, which have been mounted on a board,

15 in first memory means in advance;

storing correction condition information necessary

for correcting a faulty soldered location in second

memory means in advance for each classification of

parts;

20 discriminating soldering quality and positions of

the parts mounted on the board; and

when a soldering defect of a part has been

detected, reading correction condition information,

which corresponds to a classification to

which the part

25 belongs, from said second memory means and creating

correction data by correlating position information

representing the location at which the soldering defect

has been discriminated and the read correction condition
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information relating to criteria for judging soldering [, et OF- ed ]
parts. 5 ~When this adjustnment ends, the referenc o‘gr%ugg fggﬁk‘éﬂ
conveyed_ out fron}lmmm"ml"[mﬁ gmspection ;ilt?par atus 30 Eu ‘3‘ The
new y adjusted in Hw"stered Tn’the part classification table

57 tor inspection fn Corlredporidence with the part type and part 10 group
(step 140). The programthen proceeds to step 141. The correction
processi ng descr iipFdraa@dien.s repeatedly executed for the required part
types and part groups. 15 It is also possible to create the part
classification ta@il.e 37 salderingatnspecncms wathad pagceddiagstibsehatnal | y
the sane as the processing procedure illustrated in Fig. 18. Fig. 19
illustrates a pr@fessiumgherocetpriésing Uoe steRm@fg the part
classification table for correction. The operator nanipul ates the keyboard
42 to select a part ediismlayéngchaP@rhg fPe Paieh @ Aliderdagi drfesbl Bas

5 been detected, when the soldering defect of the part is

detected;

entering, from input means, a classification to
which the displayed part belongs; and

reading correction condition information, which

10 corresponds to the classification entered from said
input means, from said second memory means and
corrélating this information with the detected part.
22. A soldering inspection method according to claim
20, further comprising the steps of:

15 ~ storing a corresponding relationship between parts
and classifications to which these parts belong in third
memory means in advance; and

correlating correction condition information, which
corresponds to a part for which a sbldering defect has

20 been detected, with the detected part by referring to
the corresponding relationship stored in said third
memory means.

23. A soldering.inspection method according to claim
20, wherein created correction data is stored in memory

25 means.

24. A solderiﬁg inspection method according to claim

20, whe;ein created correction data is transmitted to an
as Been Re‘laced .
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for correction purposes—{step—15I), whereupon the content

classification table 58 f . ectiog are di spl ayedj|o 'ﬁy§%£fE?@LﬁJBttu

t he CRT display uni l“m “ﬁhl@i‘ﬂ!‘!&l\oerator §el ects the pat_type-and—part—
group to which a pa 1lg pel ongs (steps 152, - 47 - 153),

wher eupon exi sting |nfornation relating to soldering correction conditions
regarding the selected part and part group is displayed on the screen of

the CRT display W@t 48 gskdgring4jnspection mefthage afcaRddyied tWoraladim on
condition informati on need not be _changed, then the programshifts to

sel ection of the #xtwhrFein ;ﬁpéa&ﬁéypﬁP%dﬁFbﬁ‘é %%?%580’155‘ a ppardsds  when

t he operator has judged that it is necessar
corregtlon condltéQﬁék?ﬁ?ﬁrﬁﬂlqﬁﬁ basis of cgeated cé&éﬁ@%}%ﬁ HL;%J# splayed

26. A soldering inspection method according to claim

5 20, wherein types of soldering defect include
insufficient solder, excessive solder and a missing
part. |
27. A soldering inspection method according to claim
20, wherein the correction condition information is

10 decided in conformity with the type of soldering defect.
28. A soldering inspeétion method comprising the steps
of: |

storing, ih memory means in advance and in
correlated form, parts mdﬁnted on a board, criterié data

15 for discriminating soldering quality of the parts and
correcﬁion condition information necessary for
correcting faulty soldered lpcations relating to the
parts;

discriminating soldering quality apd positions of

20 the parts mounted on the board in accordance with the

criteria data stored in said memory means; and

when a soldering defect of a part has been
detected, reading correction condition information that
corresponds to the part from said memory means, and -

25 cregting correction data by correlating position
information representing a location at which the
solderihg defect has been discriminated and the read

correction condition information.
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(NO at step 155), orn€, two or Nnore rypes (paraneters) need
are_sel ected fronlthe tion information (sffe PriESEEnEAs BEEN
rel evant val ues are el ﬂmﬁpg 'ﬂﬁ ﬁ?ﬂ/‘ Ihe correction conditlon 1RePLACED

i nformation i s changed*onc ay screen’{step 157). The—sdiusted

par aneters and thelr val ues |nclude various conditions for correcting the
sol dering of parts, namely the approach angles (inclination angle and
azinuth angle) of gbhe AULETAL I tnch Ol dtd.dn @iethiokh abespetig tto 20 aide

sol dering | ocation, the anobunt of solder supplied and the heating tine,
etc., as nenti onedeabaneremew@éﬁar cddtectiangedtaoisest ooed cimdidnary
|nfornat|on is registered in the part classification * table 58 in
correspondence w imBahBe rel evant part type 25 and part group (step 158).
It is also possible to create the part classification table 58 anew by a
procedure the samd0as RAhabldérirsy riatspeedtich gieth®d according to claim

5 28, wherein created correction data is transmitted to an
automatic soldering correction apparatus.
31. A soldering inspection method according to claim
28, wherein a faulty soldering location on a board is
corrected . on the basis of created correctiqn data.

10 32. A soldering inspection method accordiﬁg to claim
28, wherein types of soldering defect include
insufficient solder, excessive solder and a missing
part.

33. A soldering inspection method according to claim

15 28, wherein the correction.condition information is
decided in conformity with the type of soldering defect.
34. A soldering inspection method comprising the steps

~of:
storing, in memory means in advance and in

20 correlated form, parts mouhted on a board and correction
condition informatidn necessary for correctipg faulty
soldered locations relating to the parts;

' discriﬁinating soldering quality and positions of
the parts mounted on the board; and

25 when a soldering defect of a part has been
detected, reading correctlon condition lnformatlon that

corresponds to the part from said memory means, and

creating correction data by correlating position
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nane (board |D) a he board 5 whi ch i's t hel

-48- Fig. 20 |IIustrat 55|ng procedure for creatlﬁg é E
data file 53. The operato tes the keyboard 42 t¢ l§ﬂ‘§gf§é&§ 5
Q

t eachi ng operatlo !!{Bmafter whi chr Be-operator sets the reference

boar-d SB on the Y-aXi st tabl e 32 and presses the start key (step 162). The
origin, upper right corner and lower left 10 corner of the reference board

SB are inmaged by fif iU nS @@pirBFe A€V Ca 3SDoc@tibd he: Sindenofnkhe act ual
- reference board SB is detected based upon the positions of these points.

The control unit sblldesing deFethbehasf BeenceiPonimiddt et awvd ithiet rahdposi tion
by controlling the X- 15 axis table 33 and Y-axis table 32 on the basis of
t he size data detetmsttisiregoh@3)iodhénfetmaehom. board SB is such that a
prescri bed reference part SA properly soldered at a part nounting
35. An automatic soldering correction apparatus
5 comprisingf
first memory means in which correction condition
information necessary for correcting faulty solderéd
locations is stored in advance for each classification
of parts;
10 second memory means in which mounted parts on a
board on which parts are mounted are stored;
third memory means in which a corresponding
:elationship between the parts and part classifications
to which the parts belong is stored in advance; and
15 means for réading correctién condition information
‘suited to a mounted part on the board from said first
memory means upon referring to the corresponding
relationship stored in said third memory means, and
creating a correction<condition information table in
20 ‘which the parts and correction condition_informatibn
corresponding thereto are correlated.
36. An automatic sol&ering correction apparatus
according to claim 35, further comprising:
inspection-result input means for entering position
25 information of a faulty soldered location with regard to
| a part having a faulty sdldered location on the boérd on
which the part is mounted; and
| soldering correcting means for reading correctioﬁ

e
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position has an a lity. Wien the 20

SB is positioned at. L Nt jtion, the imge sensi
the parts on the reiﬂﬂl@ﬂ"ﬁm i The position of eac rkfg;:
on the reference boal . sed by pragessing * theTmage data

obtained fromthis inmaging, and the 25 position data is stored in the
criteria data file 53 as part positions (step 164). Munting information

“such as th foparts munted.on b L LD ' it f th
parts | ao (paettBReR aPaR:Bhe HBLER, sbPR T A4 R el oo s
reference) and mgjnyJ Vﬁlﬁ'ﬁ%lﬂ: gbh8L {aQelBééEiér? £4d Q\H’gl%gi }@'rt]a‘l_t hw se or

| engt hwi se) is stored, regard to a nounted parts

d i 4 ; . d 1 :
correspondence xﬁ{#%%é dlantfgﬁﬂa};gglea ags Boak dsnddhey haard jldds) . on a

fl oppy disk on d in designing and fabricating boards
' inspection-result input means, from said correction-

5 condition information table, and.executing a soldering
correction. operation of the faulty soldered location of
the mounted part on the board in accordance with the
read correction cbndition information.

37. An automatic soldering correction apparatus

10 according to claim 35, wherein said inspection-result
input means_comprises means for reading inspection
results from fourth memory means in which the inspectionuﬂ
results have been stored in advance.

38. An automatic soldering correction apparatus

15 according to élaim 35, wherein said inspection-result
input means comprises means for receiving the inspection
results transmiﬁted thereto.

39. An automatic soldering correction apparatus
comprising:

20 first memory means in whidh correction condition
information necessary for correcting faulty soldered
locations is stored in advance for each classificatioﬁ
of parts;

second memory means in which a corresponding

25 relationship between parts and part classifications to
which the parts belong is stored iﬁ advance;

inspection-result input means for entering position

information of a faulty soldered location with regard to
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has been stored. As—tnthe—processing of step 113 in Fig.
may be adopted in position of each part Tﬁlsr%%% RE D?‘éh
floppy 10 disk an\(ﬁuﬂgil}iﬂ Wﬂ!l ecrlterla data file L
t he nmounting positi S taughtﬁ “As illustrated in Fig. 21
~the criteria data file 53 stores, in:correspondence with the nanes of
boards, and for all nounted parts, the positions of the parts 15 (and the
nanes of the par ts pdrinecesissy ) fanlboyedodderbd boeatison am weldoaasi iomage -
information and criteria informati on needed to inspect the parts. Next, the
operator causes twikichnitlentpandf itsheopatedecl asdification table 57 for
I nspection purposes to be 20 di spl ayed on the screen of the display unit
43 and sel ects, from t$#el¢ering|cesyiecitdagi sgangbfersreading dioptestddn part
groups correspondlng to the parts whose part positions (nmounting positions)
have been accepte%P%@l%&Qﬁ)%Rﬁ@rmaﬁhéﬁ'tHﬁ%chscﬂéﬁéﬁp?Qﬁﬁxiﬂ|Qh¢ ®&F&i tion 25

I nformation of the selected part groups is registered in the criteria data
file 53 in co re§ﬁ3ﬁﬂ%ﬁc &3ty soldered location for which the

position information has been entered by said

inspection-result input means, from said first memory
means upon referring to the correspondiﬁg relationship
stbred in said second memory means, and executing a
10 soldering correction operation of the faulty soldered
location of the mouhted part on the board in accordance
with the read correction condition information.
40.. An automatic soldering correction apparatus
according to claim 39, wherein said inspection—résult
15 input means comprises means for reading insﬁection
results from ' third memory means in which the inspection
results have been stored in. advance.
41. An automatic soldering correction apparatus
according to claim 39, wherein said inspéction;result
20 input means comprises means for receiving the inspection
- results transmitted thereto.
42. An automatic soldering correction method comprising
the steps of:
'storing correction condition information necessary
25 for correcting faulty soldered locations in first memory
means in advance for each classification of parts;

storing mounted parts mounted on a board in second

memory means in advance; - r—~—‘”—““—————_~—_~
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parts (step 165). This is identiecal—wth the processing —3= C
7. « - 50 - The operation and sing of steps 164, H6PHISrSHEDS) ‘_ﬁé
with regard to all ml‘ mJL mﬁmﬂence board SB (stepi|116). REPL GEQ
possi bl e to adopt an whi @ a part nu a part
name vs. part group correspondence table), in which part names are
~correlated with part types and part groups of the parts, is created in

advance, and the prOC%ﬂﬁﬁﬁngsft%esm%ﬁteal ak8s EXRELIethaAN ERl cal |y,
Wi t hout operator 10 I nt'ervention, while reference is nade to this table.

Wien the above- d%fémduprsaqes%ewnasme@aeyuﬂesjné,ororala! da3pliayORneRe
reference board SB, this conpletes the criteria data file. The criteria
data file created is sedsesimntd patteadlbssi€ichyivhetdeshigmspeeti on will

displayed mounted parts belong;

5 reading correction condition information, which
corresponds to the entered.part classification, from
said first memory means and creating a correction-
condition information table in which the displayed parts
and read correction condition information are

10 correlated;
| giving a part having a faulty soldered location on
a board on which the parts has been mounted, as well as
position information of the faulty location;
reading eorrection condition information, which
- 15 corresponds to the given part having the faulty
location, from said correction-condition information
table, and
- executing a soldering correction operation of the
faulty location in accordance with the read correction
20 cendition information.
43. An automatic éoldering'correction method comprising
the steps of:
storing cqrrection condition information necessary
for correcting faulty soldered locations in memory
25 means in advance for each classification of parts;
giving a part having a faulty soldered location on

a board on which the parts has been mounted and pesition

information of the faulty location;
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15 be carried out A reference board

I nspection having E““f (identical 1D is usaeis SHﬁéTf"é\ﬁrﬁEe?N
trial soldering i sep*167). The solderlng |n'pect|RﬁPhﬁ9ﬁ9< Z::]ﬁ
by referring to the 20 criteria data fiteB@reated pre Fy-(the details
of soldering inspection processing wll be described later). Wile-
obserV|ng the results of soldering inspection, the operator judges whether
the criteria data fil ecid@agedopreyt D! Jori il dpiicdtmatabnnowhibh 25

the file is appropriate, processing for creating the criteria data file is
concl uded w t houtcoaire spontibeto ptive episrery geaithhaieguthd. f¥ktyt he oper at or
decides that the file is inappropriate, the operator corrects -51- the
itemin the critdocatdana from sebdewtenarbandansioped. This correction woul d

be executed by causing
executing a soldering correctlon operation of the

5 faulty location in accordance with the read correction
condition information.
44, An automatic soldering apparatus comprising:
first memory means in which soldering condition
information is stored.in advance in correspondence with
10 parts}
second memory means in which information relating
to parts to be mounted on a board is stored in advance
for each board;
input means for entering an identification code of
15 a board; and
means which, with regard.to a board whose
identification code has been entered by said input
means, is for reading all parts, which are to be mounted
on the board, from said second memory means, reading
20 soldering condition information suited to the read parts
from said first memory means; and creating a soldering-
;ondition teach-data table indicating correlation among
the board, the parts to be mounted on the board and the
soldering-condition.information suited to the parts.
25 45. BAn automatic soldéring correction apparatus
comprising:
first memory means in which correction condition

information necessary for correcting faulty soldered
N
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the contents of ile to be displayed opthe-tispray

screen and revi si n rmat ion.5 and criteri anﬁlsrmﬁETdTV SPEENe

rel evant part on ﬁ Hﬂgﬂ@! entry. The criteria ddta flﬁePLéCE”d.

by the corrected The operaBioA and procaé

. 167, 168 are repeated until an approprlate criteria data file 53 S
obt ai ned. 10 The criteria data file is created with regard to al
types of boards (3ldatl3aisd 13ages el 0N &?céokHeEbPE?fﬁén%&BéQ“mEhg 23

illustrates the procedure of processing for automatically Inspecting

sol dering.. 15 partdhe name of a board (board name or board ID) to

~undergo inspection Is éntered and the start key is pressed (steps 171,

172) . \Wether or not terdmpmdmdByt Rebfsi Dapeeied rofohernonupRliednto the

automatic inspection apparatus 30 20 - is checked (173). |If the board has

been supplied, tRennduntednpayes 3d aSbédidiadredviicic pavey hhe heahdeIB in

to the Y-axis table 32 (step 174), whereupon autonatlc
5 is stored;

means for reading correction condition information
suited to a mounted part on the board from said first
memory means and creating a correction-condition |
information table in which the parts on the board aﬁd
10 correction condition information corresponding thereto
are correlated;
inspection-result input means for entering position
information of a faulty soldered location with regard to .
a part having a faulty soldered iocation on the board on
15 which the part is mounted; and
soldering correcting means for reéding correction
condition information, which correspoqu to the part
having the faulty soldered location for which the
position information has been entered by said
20 inspection-result ihput means, from said correction-
condition information table, and executing a'soldering
correction operation of the faulty soldered location of
the mounted part on the board in accordance with the
read correction condition information.
25 46. BAn automatic soldering correction apparatus
comprising: S
first memory means in which correction condition

information necessary for correcting faulty soldered
SEeRE ey PR
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i nspection begins. The control unit 41 controls the X-axi
Y-axis table 32 to position the first part TA, which is | BEE
board TB to be ins m l“uam“mfrl bed | ocation within i
of the inmge sensi ﬁmun ml | att e~ B8RBen inages the 52— part
TA positioned. The i'tade proles$or® 52 processes the i mage data obtained on
the basis of the image signal outputted by the image sensing device 35,
automatical ly exty Qs drach aeéreaeﬁn%aowcé h?n' aépﬁéég;@@dé&@@ *eh 5
cal cul ates the characteristic paraneters of each |and area, thereby
creating a file opagaka to be |nspected The created file of data to be
i nspected is transferred fromthe i mage processor 52 to the decision unit
54. The latter conparesdpdct ifdn-geghldatiapt® he€ads OfdNerRirdhgrigdsithion
al ready created criteria data file of

information of a faulty soldered location with regard to

5 a part having a faulty soldered location on the board 6n

which the part is mounted; and

soldering correcting means for reading correction
condition information, which corresponds to the part
having the faulty soldered location for which the

10 position information has been entered by said

inspection-result input means, from said memory means,
and executing a soldering correction operation of the
faulty soldered location of the mounted part on the '
board in accordance with the read correction condition

15 information.

//_ .
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the rel evant board, judges the quality of soldering of thg fisduiEardASIBEEN
I f soldering is defective, discrimnates the type of defe*t (stnepgﬂéﬁn
Thi s inspection is repeatedly executed with regard 15 to

the board TB under inspection. If resultsdmd cating that aII "of the parts
TA have been sol dered favorably are obtained, then the-inspected board TB
i s"conveyed out by the conveyor 31 (steps 176, 180). I|f even one |ocation
of one part of the inspected 20 r ISt faulty, the

defective part and the type of e display unit 43

[ d b h ' 44 176, 17 h
i scovered to have a sSPHAPEHR m%l%eoﬁpgefwéﬁleﬁﬁ%m S ieher mat Lon for
25 the part type % g)ﬁgﬁla%?cgro ¢ f\(,:vgr gel%igglg r S)I Oﬁx%sut{ts re d oe%eof

t he part cl assi fiR&tT

ctron. Fs 4 s executed

operator, who entggs,}igqPafd dettdadd iRa" §s9bLPed Obe AYrdBIHdIY for each

5

10

15

grouping of parts, in a part classification table (26)
for soldering ﬁurposes. Parts to bé mounted on a board
are stored, in correspondence with the board ID, on a
floppy disk of a floppy disk device (24). When the
board ID is entered, the parts to be mounted on the
board are displayed on a display unit (23). The
operator reads out the part classification table (26)
for soldering purposes and designates soldering
correction information that corresponds to ﬁhe part
groups to which the parts belong. As a result, a teach—
data table (27} in which soldering condition information
has been stored in correspondence with the parts is
created. Soldering is executed automatically in

accordance with the teach-data table (27).

—_—
This Sheet Has Been R

I



- 53 - reference to a correspondence table given the correspondence between
part. nanes and part groups. Correction data of the kind shown in Fig. 22 is
created (step 178), this data including board nane (board ID), 5 part
position (or part nane or part nunber), position information (e.g., a
posi-tion taking the center of the part as a reference) representing faulty
sol dered | ocations and the correction cbAg@®tion information that has been
read out. This correction information is 10 stored in the floppy disk FD
by the floppy disk device 45 (step 179). It goes without saying that if a
plurality of parts on one board AR aulty locations, or if one part has a
plurality of faulty locations, the part positions, faulty-location position
i nformati on and 15 correction condition information regarding these

faulty locations are added to the above-descri bed correction dat a.

Thereafter, a board having faulty sol dered

3/
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| ocations is conveyed out (step 180). The operation and 20 processi ng of
steps 173 - 180 are executed with regard to all boards to be inspected
(steps 173, 181). If correction condition information read out of the part
classification table 58 for correction is stored in * the criteria data

t abl-e beforehand in addition to the 2% nage information and criteria
information read out of the part clas £8&tion table 57 for I nspection, it
Wi Il be unnecessary to refer to the part classification table 58 at step
178. - 54 - In a case where the invention is applied to the sol dering

I nspection/correction line illu gted in Fig. 11, 12 or 13, it wll
suffice if the created correcti ggt s transmtted to the automatic
soldering 5 correction apparatus or to the correction unit 60a via the

transm ssion line TL. This would be carried out
PART CLASSIFICATION TABLE

FOR SOLDERING PURPOSES

PART TYPE PART GROUP | SOLDERING CONDITION INFORMATION
Al POSITION, ANGLES, AMOUNT OF
SOLDER SUPPLIED, HEATING TIME
A2 ® s 0 0 o
A A3 ¢ ¢ e s o
L J
L]
A8
B I
B2 .
L]
B . .
L J
L J
* )
.
. . )
. )
. . .
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.
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instead of the processing of step 179. Third Enbodi nent The third
enbadi nrent relates to an automatic 10 sol dering correction apparatus and

ar automatic soldering correction nmethod. Fig. 24 illustrates the
arrangenment of a sol dering- defect correction line provided with the
apparatus for automatically correcting_soldering 60. 15 The

sol deri ng-defect correction |ine, whi 4 8% or automatically correcting
faulty sol dered | ocations on the board TBO having a nunber of parts nounted
t hereon, has the automatic soldering correction apparatus 60 and a board
supply mechanism 90. A first conveyor 64 is 20 provi ded between the
automatic soldering correction apparatus 60 and board supply nechani sm 90,
and a second conveyor 65 is provided downstream of the automatic sol dering
correction apparatus 60. The third enbodinment is applicable also to the 25
automati c sol dering correction apparatus 60 or automatic sol dering
correction unit 60a provided in the sol dering

Frg. 4

Fig.5




I nspection/correction |line described in the second enbodi ment with
reference to Figs. 10 through 13. -55- The board supply nechani sm 90
st.ocks boards TBO for which sol dering inspection has been conpl eted and
supplies the boards to the conveyor 64 one at a.tine. Mre specifically,

t he vboard supply nechanism 90 5 conprises a stocker 91 for stocking and
~accomuodat i ng a nunber of the boards TB&/2A a board delivery nmechani sm 92

for delivering the | owernost board TBO fromthe stocker 91. The | eading end
of the first conveyor 64 is situated at the delivery end of the board
delivery 10 nechanism 92, thereby fornm ng a conveyance path for the boards
TBO. The first conveyor LS Img the bog.ds TBQ whi ch have been
supplied by the board ppi%Aﬁii%ﬁi%éﬁ%o, udl sol deri ng
~correction CLASSIFICATION

TABLE

SELECT PART EDITOR

lo]

SELECT PART TYPE
FROM PART CLASSI-
FICATION TABLE

102

SELECT PART GROUP 103
FROM PART TYPES
|
DISPLAY EXISTING
104

SOLDERING CONDITION
INFORMATION

NO

CHANGE UNNECESSAR

SELECT

PARAMETERS 106

109

CORRECT SOLDERING
CONDITIONS

SELECT OTHER
PART GROUP

107

STORE ADJUSTED
SOLDERING ConDITION [ 108
INFORMATION

SELECT OTHER
PART TYPE

YES




15 apparatus 60. The trailing end of this conveyor |eads to a board
carry-in conveyor 71 in the automatic correction apparatus 60. An object
senisor 93 such as a photoel ectric sensor and a character reader 94 are
arranged in the proximty 20 of the trailing end of the first conveyor
. 64.. “The object sensor 93 senses arrivqg/?ﬁ t he board TBO and applies a
signal indicative of object detection to ThHe character reader 94. The
latter is for reading the board I D (board nane) displayed on the surface of

t he 25 board TBO. When the object-detection signal has entered fromthe
obj ect sensor 93, the character reader 94 perforns a character reading
operation and transmts the read}Eaﬁ _Pf)to the autonmati c sol dering
correction - 56 - apparatus 60 via the transm ssion line TL. The
automati c sol dering correction apparatus 60 has

PROCESSING FOR
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CONDITION INFORMATION
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PERFORM STARTING . 112
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REGISTRATION AREA OF 13
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|

REGISTER SOLDERING
CONDITION INFORMATION
USING PART
CLASSIFICATION TABLE

15

ALL PARTS FINISHED

C o )




a construction identical with that of the automatic sol dering apparatus 1
illustrated in Fig. 1 and includes 5 the carry-in conveyor 71, an XY
table 72, an object sensor 62 and a correcting machi ne 63. The correcting
machi ne 63 has a construction basically the same as that of the soldering
machine 3 illustrated in Fig. 2. As sho%p ?P Fig. 25, the 10 correcting
machi ne 63, which is for applying sol de 'ﬁ% correcting work to faulty

sol dered | ocations on the board TBO, is equipped with an automatic
soldering iron 73 and a wire supply nechanism 75 for supplying a sol der
wire 74 to the position of the tip of the automatic 15 sol dering iron 73.
Connected to the correcting nachine 63 is a control processor 80. " The

| atter is constituted by a transm ssion controller 79, a sol dering
controller 88, an XY-table controller 89, a part classification table 20
86 for correction purposes, a correction-condition information table 87, a
control unit 81, a nenory 85, a keyboard 82, a CRT display device 83 and a

fI oppy di sk Flg8

TEACH-DATA TABLE

PART SOLDERING CONDITION INFORMATION
BOARD NAME POSITION




device 84, etc. The control processor 80 also has a construction 25
basically the sanme as that of the control processor 20 shown in Fig. 2. The
differences are as follows: The transm ssion controller 79 controls

transm ssion of data to and fromthe board supply nechani sm 90 and
character reader 94 -57- via the trapgdssion line TL. A floppy disk on
whi ch information indicative of the result of inspection has been stored is
set in the floppy disk device 84, and information indicative of result of

i nspection of the 5 board TBOis read out of this floppy disk. It is also
possible to enter this infornatigzrﬂfi g e keyboard 82. The part
classification table 86 for corr tiqﬁpp poses and a correction-condition
information table 87 will be described later. 10 Aut omat i c

i nspection of sol ' d

SOLDERING PROCESSING
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OPERATION

NO
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?
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. END
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- be ebtained al so by visual inspectionr

on a board is perforned by the automatic inspection apparatus of the second

enbaqdi nent descri bed above and by other types of automatic inspection

apparatus to obtain information, which represents the results of 15

i nspection, fromthese autonmatic inspection apparatus. This information may
%;ying upon human intervention, by

am in- circuit board test or by X-ray i éﬁ%tion. In any case, the

information indicative of the result of inspection 20 in this enbodi nent

is stored on the floppy disk, as set forth above. According to this

enbodi nment, the information indicative of the result of inspection stored

on the floppy disk includes, for each board having faulty 25 . sol dered

| ocations, the ID (or board name) of the board, the positions of parts (and

the nanes of the parts or part nunb 7 ol essary) having faulty sol dered-
| ocations, position information (e.é.c,slgi'r(q”mers in

30 D
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- 58 - the case of an I C or positions for which the centers of the
respective parts serve as the reference) for specifying the faulty sol dered
| pcations and the types of soldering defects. The type of sol dering defect
5 includes a soldering-defect itemindicating the anount of solder is

- excessive, insufficient, etc. If necessary, the type of a soldering defect

can include degree of excess and degreeyppgi nsufficiency. Correction
condition information for correcting a 10 soldering defect is contained in
the correction data of the second enbodinment (Fig. 22) in addition.to the

i nspection-result information set forth above. According to this

enbodi ment, the correction condition information is taught to the automatic
correction 15 apparatus 60 usiqgg&?eiéggt classification table 86 for
correction purposes. The part class¥fi ion table 86 for correction

pur poses stores beforehand, for. each part type and part

TL
/
300 - 80a
30A
Vi s
s
aDo»
o E—
a_—_—50O
T8 TBO IVI;

T

~30B
30dq S
// 60a
=5 A
D
c—D ]
ao——D»
TB(TBO) LVFJ
= Og—
N
39




group, correction condition information necessary for 20 correcting
faulty soldered | ocations, e.g., soldering correction condition information
such as position and angles (the aforenentioned inclination angle [err] and
azimuth angle [err] of the automatic soldering iron 73 with respect to a -
sol dering location, anount of sol der 25 supplied and heating tine, etc.
This table nay be considered to be thex@® as the part classification
table for correction shown in Fig. 17. In case of excessive sol der,
correction of a faulty - 59 - soldered location is perforned by bringing
the automatic solfdering iron /3 CloSgat0 a Ignd to -nelt and renove the
superfluous sglder. In case of insufig Q| der, correcti@p of a faulty

/
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sol dered | oca&ton is perfor ﬁ 6 d-.‘tu;J/er and so as to
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where information relating to degree of excessive solder and degree of

i nsufficient solder is included as information representing the result of
i spection, the 10 anount of sol der renoval or replenishnment is '
controll ed based upon these itens of information. The part classification
tabl-e 86 for correction purposes can bg|glpapged or created anew as
necessary by a processing procedure identical with that shown in Fig. 15

©19. Fig. 26 illustrates a processing procedure for creating the soldering -

correction-condition information table 87. The sol dering
correction-condition information table 87 also is created for each board
name 20 (board ID). The correction-condition information table created
is illustrated in Fig. 27. The opqpafgz ers a board nane (board ID) and
board size fromthe keyboard 82 (step¥lb®l)" Wen the operator presses the
start key, the floppy disk device 25 84 is actuated so that part nounting
I nformati on stored on the floppy disk and regardi ng an entered board nane,
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e.g., part nanes (part nunbers, part positions, etc.) nounted on the board,
are read out (step 193). The board - 60 - nane and part position

i nformati on (and part nanes or part nunbers if necessary) are stored in the
table of correction condition information (step 194). Next, the operator
causes the contents of the part 5 cgziiigi ation table 86 for correction
to be di splayed on the screen of the él‘glay unit 83 and selects a part
group, which corresponds to a nmounted part, fromthe part classification
table 86. Wen this is done, the ﬂatilﬁconditmn i nformati on of the
selected ‘10 part group is registdr n’t%e table 87 of correction

condition information in correggggggggggggieA&gsNp@AgLéstep 195). The
Sp

operation and processing of stepgg 18kEpRPS3EED W th regard to al
nount ed par ts—en—-theboard

| IMAGE INFORMATION NECESSARY FOR
PART TYPE PART GROUP |y1NSPECTION OF MOUNTED PARTS, AND
INFORMATION RELATING TO CRITERIA
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1 5 for which treatnment has been designated (step 196). It is also possible
to adopt an arrangenent in which a part nunber table (a part nane vs. part
gr-oup correspondence table), in whi ch part nanes are correlated with part
types and part groups of the parts, is created in advance, and the
proeessi ng of steps 194, 195 is execut gs;\g omatlcally, wi t hout operator

I ntervention, while reference is nade t I's table. Fig. 28 is a procedure
of processing, executed by * the control processor 80, for automatically -
correcting 25 sol dering. A floppy disk on whic RIS e of
the results of inspection has been stored is insgphRfl drAsSi¥ecATIORPYASHES

device 84. As nmentioned ZP.O Jg - 61 - i fg@mra_qupgcmonlm@sgma d
| D (board nane) of a boar pf I ng faulty sol

(part
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position and position of defect |ocation) of the faulty sol dered | ocati ons,
and the types of soldering defects. 5 When t he board supply

mechani sm 90 supplies a first board TBOto the first conveyor 64, the

| atter conveys the board TBO toward the autonmatic sol dering correction
appar atus 60. Wen the board TBO arrivgéz ?L the trailing end of the
conveyor 64, the object sensor 93.10° ﬁ aé this, the character reader 94
reads the board ID of the board TBO and transmts the board ID to the
control processor 8o-of_1THE AP0 'n. Qrrection apparatus 60. Upon
receiving the boar | D '{- 1ar acteN 15 reader 94, the control unit
81 of the control gg i&? ds the floppy disk device 84 to read

t he inspection-res Tt There is any, d@ti t to the

received board 1D 3:]-'#-;:: VOIS #nd stores this information in the
menory 85 (step 201). 20 As a resy e control unit 81 is capable of

ascertaining at which locat+omnm on the del Jvered board TBO a sol deri ng

defect is present fas E\fﬁ&TaﬁAﬁPeEllﬁ'f@ROf 151
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TABLE

SELECT PART GROUP 153
FROM PART TYPES
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sol dering defect. Wen the board TBOis sent to and placed upon the 25
board carry-in conveyor 71, the object sensor 62 senses this fact (step
202) and the board carry-in conveyor 71 is actuated to bring the board TBO
to a prescribed position (step 203). - 62 - In a case where the result
of accessing the floppy disk indicates {gatx4here is no inspection-result

i if ormati on regarding the board of the received board ID, or in a case

- where stored data indicates no 5 defective | ocati.ons on a board of the
received board I D, this neans that f 0 BO that has been conveyed in
does not require any sol dering correctton work. Accordingly, the board TBO

IS conveyed out as is (steps 204 4142.‘1U* W egard to a board
TBO having a sol dering - PROCESSING FOR CREATING
CRITERIA-DATA FILE

( PROCESSING FOR TEACHING
CRITERIA, ETC.)
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PERFORM STARTING 62
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END-



defect, first the control unit 81 reads the initial part position having a
faul.ty soldered | ocation and the position information representing this
faulty location out of the nenory 85, controls the operation of the XY 15
table 72 through the XY-table controller 89 based upon the position
infermation and positions the tip of thega@dmtic soldering iron 73 of the
correcting nachine 63 at the relevant position (steps 204, 205, 206, 207,
208). 20 After stopping the XY table 72, the .control unit 81 reads
information relating to the type of defect corresponding to the position
information out of the nenory 85 gFg?p %é?/ The control unit 81 then reads
the sol dering 25 correction-condt Gz tYa, which corresponds to the
position information of the faulty | ocation and the type of fault read out
of the menory 85, out of the tabl f..carrectl condition information,
and perforns a | 2R3 R ACBRTRC FIR

- B
PART
BOARD NAME POSITION CRITERIA,.ETC.
—
Frg. 22
CORRECTION DATA
PART ° [POSITION INFORMATION OF FAULTY LOCATION |

BOARD NAME

POSITION + CORRECTICN CONDITION INFORMATIOCN




- 63 - correction operation by controlling the soldering controller 88 in
accardance with this correction condition information (step 210). By way of
exanple, if the type of defect is 5 insufficient solder, the tip of the
heated automatic soldering iron 73 is brought into contact with the proper
regi-on-and the solder wire 74 is suppligd/s@ add the necessary amount of
nolten solder. If the type of defect is excessive anount of solder, the tip
of the 10 heated automatic soldering iron 73 is brought into contact with
t he proper region e excess _sol der. The nelted sol der

i s withdrawn by algypmc@nomupgoctsggn@ sary. | ffApg e JFanot her faulty

| ocation after correction work isfapplied to Bne l[ocation (step 211),

executed. |If
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there are no longer any faulty soldered | ocations, the 20 control unit 81
actuates the board carry-in conveyor 71 so that the board whose correction
wor k has been conpleted is delivered to the second conveyor 65 (step 212).
It is determ ned whether a board TBO renmains in the 25 stocker 91 of the
- boanrd supply nmechanism 90, that is, whether the entered nunber of boards
have passed through the automatic corregiioen apparatus 60 (step 213). If a
board not yet corrected still remains, the control .unit - 64 - 81 sends
a conveyance command fromthe transm ssion controller 79 to the board
supply mechani sm 90 so that the next board is conveyed (step 214). If there
are no | onger any uncorrected boards, the operation for 5 correcting
faulty sol dered | ocations with regard to all boards is concl uded.

Fig. 24
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As a nethod of correcting soldering defects, an arrangenent may be adopted
I n which solder -on a board is renoved, after which soldering is perforned
10 by supplying a prescribed anount of solder. An arrangenent may be
adopted in which the correction-data (Fig. 22) obtained in the second
enbodi nent descri bed above is utilized. In such case it will be unnecessary .
to execute the processing for 15 credS@/RBAthe part classification table

- 86 for correction purposes and the table of correction condition
~information shown in Fig. 26. The correction work can be carried out using
correction data instead of the table 87 of correction condition information
and the 20 I nspection-result information on a floppy disk. Fig. 29
illustrates the correction work in the - autonmatic correction apparatus

provided in thg 1 nspection/correction li1ne shown in Fig. 11. The rlesults of
I nspecti on obt gi ned by the autog@ti et | rgus 30 jare sent
to the autoratic correcti-on appap af usg.\:6 \wia::tge trgnsn&}' pn ling TL at
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the sane tinme that the board TBO is conveyed out. \Wen the board TBO is
sensed by the object sensor 62 (step - 65 - 202), this board is brought
to the automatic correction apparatus 60 i nmedi ately by the carry-in
conveyor 71 (step 203). If a faulty soldered |ocation exists (step 221), .
the.correction operation is carried ogg)/éh_Ihere 5 are no.faulty sol dered
“locations, the board is conveyed-out omthe automatic correction
apparatus 60 as is. Wien inspection result information relating to a faulty
sol dered location is applied to the control unit 81, the latter reads the
soldering correction condition 1 O information relating to the pertinent
part out of the part classificqfrjgltqé?é;SG for correction directly and
perforns a sol dering correction based upon this correction condition
information. As a result, processing for creating the table of correction
condition information
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ENTER BOARD 191
NAME AND SIZE
PERFORM STARTING 192
. OPERATION
S
|
READ MOUNTING
INFORMATION FROM 193

REGISTRATION AREA OF
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15 can be abbreviated. Industrial Applicability The automatic sol dering
apparatus and nethod, the automatic sol dering inspection apparatus and
nmet hod and the automatic sol dering correction apparatus and net hod 20
according to the present invention are utilized effectively in processes

for srounting many el ectronic parts on EWVQQ d circuit boards at factories
and the liKke. 66 Substitute sheet='- Decenber 1997 WHAT | S CLAI MED
IS: 1. ( AVENDED) An apparatus for providing information to
~an automatic sol dering apparatus, conprising: first menory. neans for
storing soldering condition information for different classifications: of
parts; second nenory neans for storing for each of nultiple

Fig 27
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boards identification codes of parts ~ that are to be nounted an a
board third nmenory neans for storing a corresponding relationship between

the identification codes of . 67 Substitute sheet - 10 Decenber 1997 the
parts and part classifications to which the parts belong i nput neans for

- entering an identification code of a bggé?' and neans for reading
fromsaid second nenory neans identifi gﬁ codes for all parts that are

to be nount on a pboardad wnose

108 entification code has been entered by
"~ said input EDERENGI OQRRELCTEONN

condition information suited to the
read parts \rom saPROCESSINGenory ans upon referring.to the correspondi ng
rel ati onship : ' ' nory nmeang; /dfd r creating a

sol deri ng- congithon data table indicating the correlation
bet ween t he pr-c—#he parts to be nounted on
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the board and the sol dering condition information suited to the parts. 2.
(AMENDED) A nmethod of providing information to an automatic sol dering
apparatus, conprising the steps of: storing soldering condition information
in first nmenory neans f.or each classification of parts; storing
i dentification codes of parts, which agﬁ}g e nounted on a board in
second nenory neans for each board, effihg an identification code of a
board; and with regard to a board whose identification code has been
entered, reading identification codes for all parts that are to be nounted
- on the board fromsaid second ﬁmar 5@5 readi ng sol dering condition
information of classifications ddn.i he read parts belong from said
first nmenory neans, and storing the read part identification codes and the
read soldering condition information in correlated formin a
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2
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22|
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OF FAULTY
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NO

Y

CORRECTION CONVEY-OUT
PROCESSING . PROCESSING



sol dering-condition table. 3. (AMVENDED) A nethod of providing information
according to claim?2, further conprising the steps of: displaying part
identification codes read from said second nenory neans on a display unit;
di splaying classifications of parts stored in said first nenory neans on
the display unit; entering froman in&vt #nit a classification to which the
parts corresponding to the displ ayed'2 p?a t identification codes bel ong
from anong the displayed classifications of parts; and readi ng sol dering
condition information that cog espo%s to the entered part classification
fromthe first menory neans dmd/ {pr I&ing this information with the parts

di spl ayed. 69 Substitute sheet - 10 Decenber 1997 4. (AMENDED) A
nmet hod of providing information - 300
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according to claim2, further conprising the steps of: storing a
correspondi ng rel ati onshi p between identification codes of parts and part
classifications to which these parts belong in third naetiyuteestset - 10/9/96
and discrimnating, by referring to the corresponding relationship in said
third menory neans, a part classification to which a jpESEEse ﬁ._.ggggkggﬁto
a part identification code read out of said second ng '

di scrimnated part classification fromsaid first men f
correlating the information with the part i Gentbieati 0 de.jr 5.
(AMENDED) A sol dering inspection apparatus conpri5|ng. |nspect|ng neans
for discrimnating soldering quality and positions of parts nmounted on a

board to detect solderln defects. first menor neans for storln
i nformati on AHT@ PBRING (ABPARATHS; tfeRboar d
second menor @E\?ﬂf W 1 59‘- Hﬁr H\Jﬁpwlgb'nﬁlpff\ﬁl’l\-r% M\%t“ﬂ%ﬁ”ﬁ&)essar y

for correcti oL eﬁbl&) THOD FOR AUTOMATICALLY CORRECTING

ABSTRACT QF Tu= NTSCLOSURE

Soldering condition information such as the
position and angle of a soldering iron, amount of solder
supplied and heating time is stored beforehand, for each
grouping of parts, in a part classification table (28)
for soldering purposes. Parts to be mounted on a-board

re stored, in correspondence with the board ID, on a
floppy disk of a floppy disk device (24). When the
bocard ID is entered, the parts to be mounted on the
board are dis§layed on a display unit (23). The
operator reads out the part classiFication table (26)
for soldering purposes and desi g1at=s soldering
correction information that corzesponds to the part
groups to which the parts belong. As a result, a teach-
data table (27) in which soldering condition information
has been stored in correspondence with tihe parts is

reated. Soldering is executed automatically in

~ accordance with the teach-data table (27).

(Fig. 2)
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Ioeations for each classification of parts; and H@ﬁb@?ﬁ“&“@%ﬁﬁgﬂ
=10 Decenber 1997 neans for reading when a sol der i;ﬁﬁ%%ﬂ
part has been detected by said inspecting neans corred

i nfor mati on that corresponds to a classifi ﬁ gs
fromsaid second nenory neans, and creat 66 eSHgHt 6 ‘Rﬂﬁﬁep?bg?ng
position informtion representing the location at which the sol dering

def ect has been discrimnated and the read correction condition
informati on. 6. (AVMENDED) A soldering inspection apparatus according to
claimb5, further conprising: display neans for displaying an infornmation
I dentifying detected part when a faulty sol der+nAg—tocationof the part has

been detected by Ssaid inspecting neans; and nea ' ing the
cFassi T st o {0 en'the i T
* B B M S %*

WHAT IS CLAIMED IS:

1. (AMENDED) J{d-teachisgl An apparatus for providing
;@M_ an automatic soldering apparatus, comprising:
first memory means fia-whiehd for stering scldering
cond*tlcn information §=s=s%eseé=%a=aé¥aase#=for t=ach,
w g;f’ge;ent class;ﬁ:.cat;cns of part

‘second memory means for storing gr each of mu £

boards, fin-which] identification codes of parts{s—whighd that
are to be mounted on A a - board fmdEs-—Shoregin-—advance _for

sach-boaxrds:;
' third memcry means {in-uwhigh] for storing a

corresponding relaticnship between the identification codes of




: _ _ REPLACEMEN;SHEET
di spl ayed part bel ongs; wherein said neans

f or
- correction data reads correction condition information c rm@gpi&SﬁEEiﬁSﬁghe
classification inputted by said input neans fromsaid se€

and correlates this information Mﬂéﬂ { e'dg Ec e 8 %? é g
(AMENDED) A on appar at g7 Q ﬁ { q Decem er1 97
conpri si ng t mnﬂmlmmgm stori ng a corresponding rel ati onshi p between
parts and ALS¢bsti t Wt es sheet - Decenber 1997 classifications to which
t hese parts bel ong wherein said neans fo creating correction data
correlates correction condition information that corresponds ' to a part

for which a soldering defect has been detected wth the detected part by

referring to the corresponding relationship stored in said third nmenory
nmeans.

the parts and part classifications to which the parts belong Lis..
Storad_ip-advancal ;
input means for entering an identification code of a

board; and

reading sc’dering-ccnditidn information suited to the read parts

from said first memcry means upen referring to the corresgonding
relationship stored in said th;rd memo*y means, and £=£bcreat1ng
a solde*lng-condltlcn f%eaeh—}data table indicating the
correlation famengl betweeg the bcaxd, the parts to be mounted on
the board and the soldering conditicn information suited to the

parts.

2. (AMENDED) A methcd of JLisachingl providi information
£s an agtomatic soldering apparatus, comprising the steps of:
storing soldering condition information in first menmory
‘means J<iR—2dssanced- for each classification of parts; -
storing identification codes of parts, which are to be
mounted on a boardf{.} in second memory means {iB—aduance] for

each board;

entering an identification code of a board; and



-

71a 8. A sol dering inspection apparatus according to claﬂhbérwﬁgéreru
said neans for creating correction data stores created cortie ? HAENT SHEET

menory means. 9—A soldering inspection apparatus according to
wherein said neans for creating correction d i ncl udes %teft')'?anens’gm

transmtting creﬂlmumr"ﬁ ' jata to angg sheeater 10 PDevember 1007
apparatus. 10 \y ﬂ""mg cting apparatus according to clarm

further conprising an Gut Bnati c* sol deri'ng correction apparatus for

correcting a faulty soldering location on the basis of correction data
created by said means for creating correction data. 11. A soldering

I nspection apparatus according to claimb5, wherein types of sol dering
defects include insufficient sol der, excessive solder an a mssing part.
12. A soldering inspection apparatus according to claim5, wherein the
correction condition information confornms to the type of soldering defect.

with regard to a board whose identification code has
been entered, reading‘égéééééégééégésggggégég; all partsi,—which]
Lhat are to be mounted on the boardf{ek.from said second memory
means, reading soldering_condition:information of classifications
to which the read parts belong from said fi:st memnory means, and
storing the read {passel part ;degt;gication‘coggs and the read
soldering condition information in corrglated form in a '

soldering~condition fteagh=ldata table.

3. (AMENDED) A method of f&eaching} providing information
according to claim 2, further coﬁprising the steps of:

. displaying

secon& %mea{xg on a display unit;

displaying classifications of parts stored in séid
first memory means on the display unit;

enﬁering from an input unit a classification to which
the parts corresponding to the displayed {pasts} part
édeg;é;%cgééog codes belong from among the displayed

classifications of parts; and
reading soldering condition information that
corresponds to the entered part classification from the first

memory means and correlating this information with the parts

displayed.
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sol dering i nspection apparatus conprising: menory neans QaMh\CT'DEc ? .....
information identifying parts nounted on a board, criterj At s for
di scrimnating soldering quality of the parts and correction _condition
i nf or mati on necessary—for—correeti-ng faulrﬁ Sybstiite sheet atlibRecemberi 1RP7 o

~the parts are st ' ted for I nspecting neans for
di scrim nating soﬂ NIMLHBH iﬁnd positions of the parts that have been
mount ed on t he boa T with the criteria data stored in said

menory nmeans to detect a sol dering defect; and neans for reading when a
sol dering defect of a part has been detected by said inspecting neans,
correction condition information that corresponds to the part from said

4. (AMENDED) A method of fheachingl providing information

according to claim 2, further comprising the'éteps'of:

storing a corresponding relationship ketween
identification codes of parts and part classifications to which
hese parts belong in third memory means {dR=2duanesi; and

-discriminating, by réferrinq to the corresponding
relationship in said third memory means, a-ﬁart classification to
which a part coEresncndééc £o a2 part identificatéon code read out
of said sacond memory means belongs, £aidd reading scoldering
condition information that corresponds to the discriminated part
classification from said first memory means, and correlating the

information with fsaid] the part identification gecde.

5. (AMENDED) A soldering inspection apparatus comprising:
inspecting-méans for discriminating soldering quality
and positicns of parﬁs mounted on a board to detect so deri
defects; '
first memory ﬁeans for stofinq information
c?r;esgogging'to.ééae%.parts;,=naisa& that have been mounted on
the board{,in-advancaj; |
| second memory means ;La=¥b4£h4.gor storing correction

condition information necessary for correcting faulty soldered

locations fisS-stored_in—aduance} for each classification of

parts; and



merrory neans, and nmeans for creating correction data by corr% i b 1
position information representing a | ocation at which the,solid g@‘ﬁ% .eC

: L owhich UnpaRolaery 1l
A ordering 1 nsped INNPMIAMIE R CC: ono o el of
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tore rei
creating means stores /Llthe ctedted cor yhstityie §ﬁ?ﬁt rTiQ[l)S?c?fEE 15?? A
sol dering inspection apparatus according to claim 13, wherein said creating
means i ncludes neans for transmtting created correction data to an '
automati c sol dering correction apparatus. 16. A soldering inspection
apparatus according to claim 13, further conprising an automatic sol dering
correction apparatus for correcting a faulty soldering | ocation on the
basis of correction data created by said creating

_ means for ;ead;ng Luhich], when a soldering defect of a
part has been detected by said inspecting means, s-—for—readinel.
correction condition information that corresponds to a
classification to which thé part belongs from said sacond membry
means, and creating corréétion-&ata by correlating position
information representing the location at which the scldering
defect has been discriminated and the read correction condition

. informatiocn.

6. (AMENDED) A soldering inspecticn apparatus according to

claim 5, further comprising:

display means for displaying £ap-2n information
iggg;iggigg detected part when a faulty saldering lecation of the
part has been detected by said inspecting means; and

means for_inputﬁing the classification to which the
displayed part belengs;

xng:gig said means gcg.czeating £means—reading}
correction data reads correction condition informatiaon
ﬁorfesponding to the classification inputted by said input means

from said second.memory means and fcesmelatingl correlates this

information.witﬂ the detected part.

7. (AMENDED) A soldering inspection apparatus
according to claim 5 further ccmprLSan third memory means for

ag;g;g;;;&e&:&h&sﬁd;a correspondan relatxcnsth between parts and



nmeans. 17. A soldering inspection apparatus according %‘?%Qﬁwé’ﬂ'esﬂssﬂ
wherein types of soldering defects/ include insufficie t sol 1ez @WI

sol der and a missing part. 18. A soldering inspection
to Ttlaim 13, wherein the correction condltlon | nforrratlon conforms
conformto/ the t def ectyqSubstitute ghasty 1Q Decapoer
Decenber 1997 19. (AMENDED) A sol dering inspection apparat us conpri Si ng
i nspecti'ng nmeans “muﬂl‘ﬂ“\umﬂﬁulng sol dering quality and positions of
parts nount ed 'on” t soldering defects; nenory neans for
storing informati dn ©

" classifications te which these parts belong Ea—gtared dm-
_ .advancel; wherein
said means for creating fmeansl- correction data
gg;;gééggé_ccrrection condition infcrmaticn£==¥bi;a&:££%§_
corresponds to a part for which a soldering defect has been
detected;,;-with“t&e detaected part by referring to the

corresponding relauxonshxp stored in said third memcry means.



in correlated form and nmeans for reading
of a part has been detected by said |nspect§HE§gh
I nformati on that corresponds to the part fr L .
for creating correction data by correlating positi on | nformatl on
representing a |ocation at which the soldering defect has been

di scrimnated and the read correction condi@ion information. 20. (AVENDED)
A sol dering inspection nethod conprising the steps of: storing information
i dentifying&art st\sdﬂdhrlhgmmmnrapmradmmcerdﬁngrtdclaimfa mherehmaium

74 Substitute sheet - (% Decenbher 199
sasans. means for creatmg correction data stores created correction data in

memory means.

9. A soldering inspection apparatus according to claim 5, wherein said exeating
Laaans-means for creating correction data includes means for transmitting created

correction data to an automatic soldering correction apparatus.

10 A soldering inspecting apparatus according to claim 5, further comprising
an automatic soldering correction apparatus for correcting a faulty soldering
location on the basis of correction data created by said eseating-saeans means for

creating correction data_.
11. A soldering inspection apparatus according to claim 5, wherein types of
solderingdafact defects include insufficient solder, excessive solder an a missing

part.

12. A soldering inspection apparatus according to claim 5, wherein the

correction condition information ith.conforms to the - -

type of soldering defect.

O



. . . . . . ll
“Storing correction condition information necessary for &EPéGFFW&NJSfFﬁiﬁTtﬁ
f

a

sol dered location in second nenory neans advance for edth cla

_paptﬁ; giSCBiningting sol dering quality and positions ¢ géZt

on the board to detect soldering defecs d

part has been detected, reading correctlon%gg%gﬁﬁ?ﬁghéﬁﬂufﬁéggﬁﬂﬁﬁgﬁi?gb
corresponds to a cIaSS|f|cat|on to which ¥Re part bel ongs from said second
nmenory neans and creating correction data by correl ating position
information representing the |ocation at which the soldering defect has-
been - detected and the read correction condition

i nformation. 21. 1GAVENRRIendeds A gelderipgiinspectioroappatdtosl according to claim
20, further conprising the steps of: displaying information identifying a
part for which ag g RigiRiingg defect has been detected when the soldering
defect is detecte entering a classification to which the

di spl ayed part bel ongs; and reading correction condition information that

memory means in which information identifying parts

mounted on a board, criteria data for discriminating soldering quality of the
parts and correction condition information necessary for correcting fauity
soldered locations relating to the parts are stored4ir-advansakin correlated

- form;

inspecting means for discriminating soldering quality and positions
of the parts 4~whiehkthat have been mounted on the board L£hin
accordance with the criteria data stored in said mémor_y means {o detecta

solderi‘n_ldefect; and

mea__r|£ for r?adingiaeebic._hl, when a soldering defect of
a part has been detectéd by said i_nspecting means, 4is-forreading)
correction.condition information that corresponds to the part from said
memory means, and means for creating correction data by correlating
position information representing a location at which the soldering defect
has been 4diseriminated) detected and the read correction condition

information.

AR



corfesponds to the entered classification fromsaid seco

R B Spee

correlating this information with the part for

beep det ect ed. Substitute sheet- 10 Decenber 1997 74a|23...A JoDEEr8YY.
i nspection et ho ' §i0i maiai m 20, further cogﬁrisi' steps—of-
storing a corresE“@mgﬂﬂj'"ﬁwﬂmghi p bet weeBY e snaetr AU Pecembes 994
whi ch these parts ng M tshi kA nenory neans and that correlating

correction condition information /that corresponds to a part for which a
sol dering defect has been detected with the detected part by referring to
the corresponding relationship stored i 23ai d third menory neans.

14. A soldering inspection apparzatus according to claim
stores

13, wherein said creating means.s;a;ai!-53=breated

correctioﬁ data in memory means.
15. A soldering inspection apparatus according to claim
13, wherein said creating means includes means for
transmitting created correction data to an automatic
soldering correction apparatus.
16.; A soldering inspectidn apparatus according to claim
l3,ifurther comprising an automatic soldering correction
apparatus fof correcting a faulty soldering location on
the?basis of correction data created by said creating
mea&é. |
l7.ilA soldering iﬁspection apﬁa:atus according to claim
i _ defects

13, wherein types of soldering £ include

. insufficieat solder, excessive solqer and a missing
part.

18. A soldering inspection apparatus according to claim

13, wherein the correction condition information is=

conforms to .
the type or soldering defect.




23: A soldering inspection nethod according to claim 2@, RE& QﬁME%igﬁggg
correction data is stored in memory neans. 24. A soldenj ng i Mpde .
met hod according to claim?20, wherein created correcti dhPa@ta g
transmtted to an automatic sol dering correction appar f 2D. sohgssing
I nspection nethod according to claim 20,7 ity

| ocation on a board is corrected on the basis of created correction data.
26. A soldering inspection nethod according to claim?20, wherein types of
sol dering defects/include insufficient solder, excessive solder and a

m ssing part. 27. A soldering inspection nmethod according to claim 20,
wherein the correction condition information is decided in conformty with
the type of soldering defect. 28. (AVMENDED) A soldering inspection

met hod

' A

19. (AMENDED) A soldering inspection apparatus
comprising: .

inspecting means for discriminating soldering quality

and positions of parts mounted on a board to detect soldering

defects;

memory means {ia-whichi for storing information
% parts mcunted on the board and correction condition
information necessary for correcting faulty soldered locations
relating to the parts fax=e-—stemed _dnm_aduansal in correlated form;
and

means for éeadégg Lubicho2 when a soldering defect of a
part.has been detected by said inspecting means, {is=foz—readinc:
correction condition information that corresponds to the part
from said memory means,

and means 205 creating correcticon data by correlating
position information representing a locaticn at which the
soldering deféct has been discriminated and the read correction

condition information.

20. (AMENDED) A soldering inspection method
comprising the steps of:

storing information identifving partsi{—uhdcehl that
have been mounted on a boardfsle.in first memory means {=ia-

advancal;

o



conprising the steps of: storing, in menory means in collrRERUATEMENTBHEET
I nformati on about parts nounted on a board, criteria daga for
discrimnating soldering quality of the parts and corre tDam:..&Q'h_c[]Eﬂ_w___
i nformati on necessary for correcting faulty soldered |o i ' '
the parts; discrimnating soldering qual iygySebstitite sheghs 16 Deaembsr (14
nounted on the board in accordance with the criteria data stored in said
menory neans to defect a soldering defect; and when a sol dering defect of a
part has been detected, reading correction condition information that
corresponds to the part fromsaid nenory neans, and creating correction
data by correlating position information representing a |ocation at which

t he sol dering defect has been detected and the read correction
condition information. Substitute sheet- 10 Decenber 1997 75a

storing correction condition information necessary for
correcting a faulty scldered location in second memory means Ao
g%é%é&% for each classification of parts;

discriminating soldering quality and positions of the
parts mounted on the board to detect soldering defects; and

when a scldering defect of a part has been detected,
reading correction condition informationewhichl that
corresponds to a classification to which the parxt belongsixl from
said second memory means and creating correction data by
correlating position information representing the leccation at
which the soldering defect has been fdisaxinizazed: detected and

the read correcticen cenditicen information.

21. (AMENDED) A soldering inspection method accérding
to claim 20, further comprising the steps of: |

displaying information identifving a parté&s=l=Ffor which
a soldering défect has been_detected;;g;when the soldering defect
£ef-the-partl is detected;

- enteringf—=frem_inpue _means 3 a ciassification to which

the displayed part belongs; and

reading correction condition informationfe—ubhichd E&éﬁi

corresponds to the gntered classification featered—from—said-
saput_meang—}]- from said second memory means and correlating this

information with the gdetesctedy part for which a defact has been

detected.

* c L ] S *



29.* A sol dering inspection nmethod according to clain1281'n@p[ﬁ&gmgnﬁghggT
correction data is stored in nenory neans. 30. A sol derijng inip_zcﬁéé)rbs
met hod according to claim28, wherein created correctioff dabali & VEL NIl .

transmitted to an automatic soldering corregtjion appara i
i nspection nethod according to claim 28, \A/ﬂé&‘kﬂﬂuigﬁ get y 10,Paeember 199
| ocation on a board is corrected on the Basis of/created correction data.

32. A soldering i ns%gct ion method according to claimdefects 28, wherein
types of sol deri ng <fef edt SHEFLAs ipERAEIY IR Metmdcrcooxcdog ke sdhdar

and a m ssing part .2033. uAt%oI deri ng, I nspection nethod according to claim
28, wherein the coriectitiEsnaPFPHHS +HE diiifatIRPS S&feci ded i n conformity

with the type of sol derlg'g._g“q_@:;egt torresponding relationship between parts

and classifications to which these parts belong in third

memory meansdg&=§§§§5§§§ and
that

correlating correction condition informationi@,

corresponds to a part for which a soldering defect has |
@een detected,, with the detected part'by referring to
the'correspcnding relatioaship stored in said thizd
memory means.

23. A soldering inspection method according to claim
20, wherein created correction data is stored in memory
means.

24. A soldering inspection method acéording to claim
20, wherein-created correction cdata is transmitted to an

automatic soldering correction apparatus.

25. A soldering inspection method according to claim
20, wherein a faulty soldering location on a boazd is
corrected on the basis of created correction data.

26. A soldering inspection method according to claim
20, wheresin types of soldering ﬁéﬁ%de
insufficient solder, excessive solder and 2 missing
part. |

27. A soldering inspection method according to claim
' 20, whersin the correction condition information is
decided in conformity with the type of soldering defect.

[

T
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Sub%titute sheet - 10 Decermber 1997 34. (AMENDED) A sol | EﬁEﬁEAGENﬁQGDSHEEW
nmet hod conprising the steps of: storing, in nmenory neans I n correlmﬁﬁf

form information about parts nounted on a board and corr q§h9n|%£ﬂﬂﬂl
i nfornati on necessary for correcting fault | dered, | ocat;

d ° 3Subst ereMber
nmounted on the board to detect a sol dering defect for a part; and when a

the parts; dlscr|n1nat|nq,solderlngfquallvﬁ_ﬁr tute sheghs

sol deri ng def ect f(ﬂ“l“ﬁlmmm"lﬂ Men detected, reading correction
condition informati j’ ds to the part fromsaid nenory neans
and creating correct?orf ddta"byscotrelating position information
representing a |location at which the sol dering defect has been detected and
the read correction condition information. 35. (AMENDED) An automatic

sol dering correction apparatus conprising: first nmenory neans for storing
correction condition information necessary for correcting faulty sol dered

28. (AMENDED) A scldering inspectien methed
cemprising the steps of:

storing, in memory means {in_advance andl in correlated
form, ééééé%éééﬁésééggs parts mounted on a bcaxd, criteria data
for discriminating soldering quality of the parts and correction
condition information necessary for correcting faulty soldered
locaticns relating to the parts;

discriminating soldering quality and positions of the
parts mounted on the board in accordance with the criteria data
stored in said memory means o defect a so;derigc'degect; and

when a soldering defect of a part has been detected,
readinq_ccrrecticn condition information that ccrrespénds to the
part from said memory means, and creating cerrection data by
correlating pesition information representing a location at which

the soldering defect has been £diseniainared} detected and the

read correction condition information.



REPLACEMENT SuEes
| oeati ons for each classification of parts; Substit te_sh et ‘BET )

Decenber 1997 sgg;ﬂgoggggLX’ﬂgansﬂior storing informati
nount ed parts o yard third nenory neans for storin

Lglrgtnigopéging ]lcoﬁ wiﬁgmwlm““ﬁlwmunpggtndlclt E sai ft'i cat i ons -t‘P; ﬁ}i ch !t hegagst S
xSalc

nmounted part fro i r'st frenory neag@aupon referring to the
corresponding relationship stored in said third nmenory nmeans and neans for

ti t]on- di.tjon_int ti t abl.e j ' 1d
Correct on cond tir | i GRAIMERORSCORPRERORN (it AEFdns, EeoFaln™

28, wherein created correction data is stored in memory

means.

30. A soldering inspection method according to clai

28, wherein created correction data is transmitted to an

automatic soldering correction.apparatus.'

31. A Soldering inspection method according to claim

28,'wherein a faulty soldering location on a board is

corrected on the basis ofls;e ted cqr:ection data.

32. A soldering inspection method according to claim
defects

28, wherein types of solderingslesSee include

insufficient solder, excessive solder and a missing -

part.

33. A soldering inspection method according to claim

28, wherein the correction condition information is

decided in conformity with the type of soldering defect.
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correction apparatus according to claim35, further cpnpris :
i nspection-result input neans for entering position i ][%I?m""irj%roﬁﬁ‘"&?f‘a

ot de edIOCat'On\TTTFW art having.a fault ed | oc
on the 0 bt ecroSubtiutecghest° {0 edsmbef

on the board on ﬂm r{ is nount edg qeemper & gﬂs
for reading corr ,mﬂﬂmm,”t lon information that/ corresponds to the
part having the faultyts ¥ ocation for which the position information
has been entered by said inspection-result input nmeans fromsaid
correction- condition information table, and executing a sol dering
correction operation of the faulty sol dered | ocation of the nounted part an
the board in accordance with the read correction condition information. 37
An automatic sol dering correction apparatus

34. (AMENDED) A soldering inspecticn method
cemprising the steps of:

storing, in memory means -fim—adwance—and} in correlated
form, information about parts mounted on a board and correction
— 3 . .

condition information necessary for correcting faulty soldered
leccations relating to the parts;

discriminating soldering quality and positions of the

parts mounted on the board to detsct a soldering defect for a
part; and

when a sol&ering defect for $e£) a part has been
detected, reading correction condition information that
corresponds to the part from said memory meansiyl and creating
correction daf:a by correlating position information representing
a location at which the soldering defect has been {discriminatad:

detected and the read correction condition information.
R ___ 4

3s. (AMENDEDi An automatic soldering correction
apparatus compriéing:

first memory means for storing iR-whichi- correction
condition information necessafy for correcting faulty soldered

locations Lis-—storad in-adwvaneael for each classification of

parts;



according to claim 35, wherein said inspection-result rﬁﬁﬁLAHeB{’r%“c%l‘EﬁT
means for reading inspection results fromfourth menor mean]s‘} PECIS9T t he
i nspection results have been stored 38. An automatic s I tNgcorrectio
appar at us according—to—ctarm35, wherein sg g ';_ﬁs1pec!t| _

{ N ans
conpri ses neans spect | oA ! (?i),gc‘pp:v éjw 097
39. (Anmended) An“ww)mi[“"uml I ng correction apparat us conprising: first
menory neans for ion condition informati on necessary for
correcting faulty soldered |ocations for each classification of parts;

second nmenory neans for storing a correspondi ng rel ati onshi p between
parts and part classifications to which the parts bel ong

sacond memory means g r shc;;ng Lha—tbiah) ;n;_;mg;ign

-third memory means for storing fa—shdchl a

corresnond*ng *e‘a ionship ketween the parts and part

classificaticns to which the parts kelcng tis—stexad in-aduancal;
£andl

means for reading correction cenditicn information
suited to a mcunted part fean-tha boax=dl. from said first memcry.
means upcen refarring to the correspending relat 1cnship stered in
said thixrd menory meansf.li and

% creating a correcticon-condition information
table in which the parts and correction condition informatiecn

corresponding thereto are correlated.



) . l.—-——-—————---- P
i népect.ion- r esurt—Mput—eans—for entering position infof RRALGFEMEDF SHEE
faulty sol dered ' ] gard to a part having a ul tyesgl dered
| ocation on a meﬂmwwum part is nounted; and s @@I‘% ‘n "2(55@439749
means for readi ng CcoOl Nnecu ' dition infqgrmation that IS &%
part having the faulty soldered.locatiog? : 9 N80t 5Ll e ToERL on
has been entered by said inspection-restf? input neans fromsaid first
menory nmeans upon referring to the corresponding relationship stored in
sai d second nemorf nedfs 24 ﬁﬂaék%ciﬁ#¢RFRFQNQQE§ﬁCﬁ@°éoPPEEF?gﬁsoperation of

the faulty sol dered | ocation of {he unted part on.the board in accordance
with the read coFV%RHHQﬁ?gbﬁﬁdFi?tﬂl?iﬁkﬁ?ﬁﬁﬁ%ﬁ1°°mpréab§9rtute sheet -

10
enb : Iy | deyi ' ., aC '
Claim 30, wherein sai ¢ IEREEERSRePERY (R e st SR PF Lae HEREElqy 1 °

reading inspecti QReormation of a faulty soldered location with regard to

a part having a faulty soldered location on the board on
which the part is mounted; and
soldering correcting means for reading correction

. that
condition information¢=uhi5§i20rresponds to the part

having the faulty soldered location for which the
position information ‘has been entered by said
inspection-result input means, from said correction-
condition iaformation table, and executing a soldering
correction operation of the faulty soldered location of
the mounted part on the boaxd in accoxdance with' the
read corzection conditich information.

37.. An automatic soldering correction apparatus
according to claim 35, wherein said inspection-result
input means comprises means for reading inspection
resulﬁs from fourth memory means in which the inspection
results have been stored im=aduazce.

38. An automatic soldering correction apparatus
according to claim 35, wherein said inspection-result
input means comprises means for raceiving L£ha inspection

results transmitted theresto.
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restlts fromthird nemory means in which the inspection rf SEPL/&LEIQEETMEET
stored 41. An 'c sol dering correction apparatus agcor di I
1, BeC 887

39, ,wherein sai t-input means conprlses nealas. X.dr. .
receiving i nspeg ‘Mﬂ“ﬂm‘m smtted thefeto,
Decenber 1997 4 DEB) An hutomatic spg RHtQﬁhWhﬂ@rpmmbdr 1997
conprising the steps of: storing correction condltlon I nformati on necessary
for correcting faulty soldered | ocations in first menory nmeans for each
classification of parts, rlga I nformati on about nounted parts nounted on
a board in second nenor pdbl Api Fupomatisr satdering outedtiennount ed
parts that has been stored I n said second nenory neans on a display unit;

apparatus comprising:

first memory means for storing £i£=¥hésh;.correction
condition information necessary for correcting faulty soldered
locations fis—stored inadvancal for each classification of
parts;

secand memary means for storing {in_whighl a
corresponding relationship between parts and part classifications
to which the parts belong Lis-stored - in -advancel;

inspecticn—resulﬁ input means for entering pesition
information gs;&;;g; a faulty scldered location with regard to a
part having a faulty soldered lgcation on a board an which the
part is mounted; and |

soldering correcting means for reading correction
condition infcrmatione¢=ghighg.5%55=correspcnds to the part
having'the faulty soldered location for which the position
information has been entered by said inspection-result input
meansL.l. from said first memory means upon referring to the
corresponding relationship stored in said second memory means,
and executing a soldering correction operation aof the faulty
'soldered location of the mounted part on the board in accordance

with the read correction condition information.
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entering a part classification to which the parts correspmmuAﬁﬁwthﬁhéi”

that corresponds to the entered part classification fr

di spl ayed i nformation bel ong; reading correction condi t! on | EI)QEB
£1%S e

)

means and creating a correction-condition |§Horgﬁ%|og %?E JATVWILH1bg%
di spl ayed part rection co E&L&ﬁEL——_____.

_ s and the read :
correl at ed; givfﬁg‘TﬁTBTﬁﬁfTBﬁﬂgbout a part having a faulty sol dered

| ocation on a b 1“ ﬁ““a part has been nounted along with
position infor u ﬂ“‘“ “ aulty location; reading correction

condition informa L thaf cbrrespon@®ato t he gi ven part having the
faulty | ocation fronlsald correction-condition information table; and
executing a soldering correction operation of the faulty location in
accordance with the read correction condition information.

40. An automatic soidering correction apparatus
according to claim 39, wherein said inspection-result
input means comprises means fbr reading inspection
results from third memory means in which the inspectiop
results have been stored .if—adiuance.

41. 2An automatic soldering correction apparatus
according to claim 39, wherein said inspection-result
input means éomprises means for receiving'ihevinspectiod

results transmitted thereto.
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Substitute sheet - 1 O Decenber 1 997 79a 43. An aut omsj i“é'ipéﬁ?aefm ﬁg?"“EET
correction method conprising the steps of: storing corrjectionf 3H%;h@?
information necessary for correcting faulty soldered I §?ans ik

means for each classification Qf

giving/ a part having a-fautty-sol dered 7984 bgﬁ 15 *Sh'e 1@Hf%gm—
part/ has been nounted andﬁfiiltlon |nfornat|on of the faulty | ocati on;

readi ng corr ﬁ“mmmt“‘“m nf ormati on that corresponds to the given
part having a fromsaid nenory neans; and executing a
sol deri ng corréctﬁod‘operatlon of the faulty location in accordance with

the read correction condition information.

]
iy,

42. (AMENDED) An automatic soidering correction
method comprising the steps of: !

storing correction condition information necessary for
correcting faulty soldered locations in first memory means fdin.
advancel for each classification of parts;

storing information about mounted parts mounted on’'a
board in second memory means {in--adwancal.l

displaying information about the mounted partsfz—whish
Save] that has been stored in said second memory meansf,l.on a
. E—————— N

display unit;
 entering a part classification to which the Rarts
- corresponding to the displayed jnformation £mountad_paxts]
belong;
reading correction condition information{w=—whishl- that
corresponds to the entered part classificationgek from said first
memory means and creating a correction-condition information
table in which the displayed parts and the read correction
condition information are correlated;
giving information about a part having a faulty
soldered location on a board on which the %?aﬁﬁﬁﬁ_géég;has been
mounted{—as—wald=as} along with position information {afd §§§L
the faulty location; |
reading correction condition informationf{,—whichl that
corresponds to the given part having the faulty locationf.l from

said correction-condition information table; and executing a
soldering correction operation of the faulty location in accordance

with the read correction condition information. .



Substitute sheet- 10 December 1997 80 44. ( AVENDED) Raﬁﬁ't%‘fi“‘[ SHEE
sol dering apparatus conprising: first nenory neans for
condi tion informati-en—1iT correspondence wth parts;

%I..
for storing relatlng to _parts to be ITD,
for each boardj ‘Wﬂﬂm entering. aSubstitute shest - | QLH_
and neans for regard to a board whose identification code has
been entered by said input nmeans, inforsagiion about all parts that are
to be nounted on the board fron1said second nmenory neans, reading

Substitute sheet - 10 Decenber 1997

43. An automatic soldering correction method comprising
the steps of:

storing correction condition information necessary
for correcting faulty soldered locations in memory

means ia—admaace- for each classification of parts;

informationgbout, .
giving/@ part having a faulcy soldered location on

part
a board on which the:ga££€Zﬁ3§'been mounted and position

information of the faulty location:;

reading correction condition informationw-igggih
corresponcs to the given paxt haviag the-faulgy
location. from said memory means; and

executiﬁg.a soldering correction operaticn of the
faulty location in accordance with the read correction

conditicn information.



solrdering condition information suited to the read partsﬁﬁﬁﬁ&ﬁﬁ&MﬁHﬁaﬁﬁéflé

menory neans, and creating a soldering-condition data taple inigngge aq7 ’
correlation between the board, the parts to be nounted |piatare.. .."gﬁa;;ﬂ
t he solderingdggpglllgg_LngLﬂgLion suited to the parts.&5:

aut omatic so Mg correction apparatus coaypstitute sheet 5110,Basemberd894 or
storing corr ' | unfornation necessary for correcting faulty
sol dered Ioca?ﬂmmm‘\mmm spondence with parts; a second nenory nmeans
for storing int l'on welsati'ng to nmougged parts on.a board on which parts
are mounted neans for reading correction condition information suited to a
nmounted part on the board fromsaid first nenory neans and creating a
correction-condition information table in which the parts on the board and
correction condition information corresponding thereto are correl ated;

I nspection-result input nmeans for entering position information for a
faulty soldered |l ocation with regard to a

44. (AMENDED) An automatic soldering apparatus
comprising:

first memory means for stdring fHa=wlibehi- soldering
condition information fis-stored in advancel in ccrrespondence
with parts; | ' '

second memory means gg:_ggg;igg Lip—sibichl information
relating to parts to be mounted on a bcard.£§5=§§a£eé=ia=aésane=}

for each hoard;

input means for entering an identification code of a

board; and
means for reading -fmhichl, with regard to a board whose
identification code has been entered by said input means, Lis—for-

=eadingl information about all partsf, whichl that are to be
R Y P =N

mounted an the board{ek.from said second memory means, reading



part having a faulty soldered | ocation on the board on hﬁEthmﬂMEpaEhkﬁs
mount ed; and sol dering correcting nmeans for readi ng confrectiq f Cﬁﬁgltli
1 D884 nbier

|nfornat|on that corresponds to the part Substi t ut ¢ Bateet
1997 having the faulty soldered-| ocation fgr Jﬁﬂ§“-—“~“~~v— on

has been entered by said |nspect|on resugq{

correction- cogﬂ“ﬂmmnﬁuﬂmn tabl e, and executi ng a sol dering
correction op Ity soldered | ocation of the nmounted part on
the board in actorYarce "with the read correction condition information.

82a 46. An automatic sol dering correéction apparatus conpri sing:

soldering condition information suited to the read parts from
said first memory means, and creating a soldering-condition

£Lteaghmldata table indicating correlation famongl between the
board, the parts to be mounted on the board and the soldering

condition information suited to the parts.

45. (AMENDED) An automatic soldering correction
apparatus_ccmprising:

first memory means for storing J-ewhdchl correction
condition information necessary for correcting faulty soldered
locations fis-—stered in_aduancael in correspondence with parts;

a second memory means ﬁg;E§5§;g§§L£5a=ﬁhi=h#

information relating to mounted parts on .a board on which parts

are mounted .{fis-storedl.:

means for reading correction condition information -

suited to a mqunted part on the board from said first memory
means and creating a éorfection-éondition information table in
which the parts on the board and correction condition information
corresponding thereto are correlated;

inspectioh-result input means for entering position
information for £e£: a faulty soldered location with regard to a
part having a faulty soldered location on the board on which the
part is mounted; and

soldering correcting means for reading correétion

condition information{=—whiehi that corresponds to the part
E—— )
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fq storing first nenmory nmeans correct i onj REMIACENHENT SHEET

information necessary for correcting faulty soldered lpcati i n.
i A correspondence with parts; inspection-result input iﬁrn@uaﬁlﬂg

posi tion infoLmil%gljaulty sol dered Logcatjqon it}

having a faulty sol dered Tocation on theslgéigﬁt'té‘&e@\.ege?tz't1..e B&E T’:e?;_ 1597
nount ed; and a*"tﬂ"i i@ i taw g Neans for reading correction condition
i nformation, mm'm”ﬂjmu o the part having the faulty sol dered

| ocation for whi'ch®the posistieh information has been entered by said

i nspection-result input means fromsaid nenory neans, and executing a
sol dering correction operation of the faulty soldered | ocation of the

nount ed part on the board in accordance with the read correction condition
i nformation.

having the faulty soldered location for which the position
infermation has 5een entered by said inspecticn-result input
meansie=} from said correction-condition information table, and
executing a soldering correction cperation of the faulty soldered
location of the mounted part on the kocard in accordance with the

read correction condition informaticn.
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48. An automatic soldering correction apparatus

comprising: _ .
_ for stori
first memory means.£&=shie52correction condition

information necessary for correcting faulty soldered

locations.és=§£e=eé=£a=aéﬂaaee-in corraspoandence with
parcs;

inspection-zesult input means for entering position
information of a faulty soldered location with regaxzd to
a part having a faulty soldered location on the board on
which the gart is mounted; and

soldering correcting means for reading carrsction
condition information, which ,corresponds to the parst
having the faulty solderad lccation for which the
position information has been entered by said
inspection-result input meansss from said memory means,
and executing a soldering correction operation 6f the
faulty soldered location of the mounted part on the
board in accordance with the read correction condition

information.



