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Tr emePsin robot for a processing or, treatnent line for |eady, <50 R AIYeS 5
The inventionelates to a transpart robot for transporting’  an

essentially cuboidal magazine for. lead frames fitted with elctronic
chips in a line of: machines or devices foit the automati c processing or
treat ment of these electronic chips, t he magazi ne essentially conprising
two walls kept parallel 10 to each other and at a distance from each ot her
and bei ng fitted with at |east one lead franme inserted in conpartnents

or grooves, ﬂeééﬁrrew#ﬁota%ﬂ@%fseéggiﬁgfa@tmb{aﬂwent PigNLdedb W 1 0e@

gri pping devic e automatic grasping and easi ng of the nagazi ne.

15 I n t heExamR®ssi ng of individual el ectronic chips. cut out from
sem conductor wafers, into a ready-to-use state which allows their
i ndustrial use in electronic circuits, there has | ong been a requirenent

for incréasthy gouentyorndedgition z¢¢|ga20'—ltan§ﬂﬂl”¢ce§@b0ﬂ'hf§rr doanspentingad
to entire liNessQbnt i fRLYi eaﬁo%a@ewag%%ﬂefé NEbSef e 4@ %qmgéectTftCHeé hgith

automati c processi ng or handl i ng of “these electronic chi
i nvol ves t IRL&FEERRERI EhdRBpsi nAt |]a1rF%/ Pt tearineeagrs r‘%ﬁ?é’s‘:es bé&iorg the

further progessettP® pheeeskend brameatifent o sHeBel iNRTLAdiAd ealips,

franes metran orted fromstati
mggazgne essenéﬁafi

comprising two walls kept parallel

10 to each other and at a distance from each other and being
fitted with at least one lead frame inserted in compartments -
or grooves of its walls, and the transport robot being
provided with a gripping device for the automatic grasping
and releasing of the magazine.

15
In the processing of individual electronic chips, cut out
from semiconductor wafers, into a ready-to-use state which
allows their industrial use in electronic circuits, there has
long been a requirement for increasing quality and optimizing

20 the process. This requirement 1lead to entire 1lines of
machines or devices being set up and used for the automatic
processing or handling of -‘these electronic chips. This
involves the electronic chips initially fitted on lead frames
being further processed on these lead frames.

25
‘In such lines, the lead frames are transported from station
to station. For example, one or more devices (so-called die
bonders) for fastening the electronic chips on the lead
frame, one or more devices for curing adhesives .(so-called

30 curing ovens) and one or more devices for wire bonding (so-
called wire bonders) are arranged in a line,'the'transporting
of the lead frames being performed in magazines of the type
specified at the 'beginning. In such magazines, the 1lead
frames are laterally pushed-in, but are not fastened in this

35 pushing-in direction.



to st-at'on. For .exanple, one or nore devices (so-called die bonders) for

fastening the electronic chips onthe | ead frame, one or nore devices
for curing adhesives (so-called 30 curing ovens) and one or nore devices
for wire bonding (so- called wire bbngefs) are arranged in a line, the
transporting of the |ead franes bei ng perforned in magazi nes of the type
specified _at the beginning. ln _spc azines, the |ead fr nes._are
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naga2|ne |s ar y cor.respondi ng grippers. This has
t he consi derabl e di sadvantage that the 10 lead franes slide laterally out

of the maAzlptods EPeAsert LBBOLEARARY f r@LbﬁSpﬂﬁ?CHée%é ey 2a0ic a

novenent parall el to t'he pushing-in dlrectlon he lead franes with
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grippers. This has the considerable dlsadvantage that the

10 lead frames slide laterally out of the magazine as soon as
the transport robot executes a horizontal movement parallel
to the pushing-in direction of the lead frames with impetus
or appreciable acceleration.

15 A further disadvantage is that the magazines have to be
raised for grasping and gripping or else are located over
recesses in order that the'lower gripper can grip underneath
the magazine.

20 Furthermore, it is not the same edges of a magazine which act
at the processing or handling stations as a reference edge
for the transport robot in the loading position and unloading
position of the magazine, so that the grippers of previous
transport robots engage the magazine at a different point

25 during renewed picking up than during unloading. As a result,
the positioning errors of the transport robot accumulate and
the magazine is shifted at the next processing or handling
station to a displaced position, so that finally the
transport of the magazine is put at risk, in particular in

30 the case of the system used today of belt transport of the

magazine to or in the processing or handling stations
themselves.

The object of the present invention is to improve a
35 processing line of the abovementioned type in such a way that

secured transporting of the magazines or of the lead frames



15 A further disadvantage is that the magazi nes have to be rai sed for
graspi ng and gripping or else are |ocated over recesses in order that the
| ower gripper can grip underneath t he gazrne 20 Furthernore, it is
not the sanme edges of a magazine which act™ at the processing or handling
stations as a reference edge for the transport robot in the | oading f
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transportl ng e magazi nes or of

- 3- i °1%R ﬁﬁgﬁzreﬁé’@ if Rs¥Rrble Oft Héte PRI 7 bRe ngner to1getdier clamp
this wall when the maga21ne is grasped by the gripping

10 device, a width of the .clamping jaws in a direction
orthogoﬁal to this clamped-in wall being greater than.a width
of this wall.

This means that the clamping jaws on both sides protrude into
15 the clear widths of the magazine, so that the lead frames can
no longer slide out laterally from the magazine.

This also means that the magazine is no longer grasped from

above and below, but from the side. This dispenses with the
20 raising of the magazine in order to move a gripper underneath

the magazine. The magazine can now be conveyed on a

corresponding transporting surface of the processing or

handling station by means of the belt transport and, for

example, be brought again into an unloading position which
25 corresponds approximately to the loading position.

In this case, the mutually facing sides of the two clamping
jaws preferably lie essentially in planes parallel to each
other, which for their part lie orthogqnally to the clamped-

30 in wall. This arrangement is adapted optimally to the
essentially cuboidal design of the magazine.

In the case of the already mentioned system of belt transport
of the magazine in the processing or handling stations, the
35 magazine in its loading or unloading pbsition is pressed by
the belt or belts, or rather by the friction of the magazine



transport robots do not accunul ate, and that allowance can be made for a
w de variety of magazi nes. 5 To achieve this object, a transport robot of
the type specified at the beginning is characterized in that the

gri ppi ng device has two cl anpi ng jaws Whitch bear agai nst one side edge
each of a wall of the magazi ne and together clanp this wall when the

magazine is grasped by the pi,ng 10 .devi ce, (o] '
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of the magazbmeilateral sliding out.

Moréover, even without this step, the gripping device of the
transport robot would have to move up to the magazine at a
15 relatively high level in order to avoid scraping of the
mechanism of ‘the gripping device on the transporting surface
of the processing or handling station, again with the
consequence that, under these circumstances, the lowermost
lead frames in the magazine are not prevented from lateral
20 sliding out. |

To remedy this, there is preferably formed on a lower rim of
each clamping jaw a lug, whose side facing the other lug lies
in the same plane as the corresponding plane of the elamping
25 jaw itself, while preferably there is formed in a
transporting surface, intended for supporting a magazine, of
a processing or handling station of the line of machines or
devices a recess, if appropriate designed as a step, for
receiving the lug. The 1lugs then in any event engage over
30 even the lowermost lead frames, so that these too can be
transported securely in the magazine. For example, for
setting down at a loading position,. the magazine is first of
all moved up above the 'step and then set down onto the
transport surface or the transporting belt, the lug engaging
35 behind the step. Corresponding operations take place in the
opposite sequence. and direction at an unloading position.



In the case of the already nentioned system of belt transport of the
magazine in the processing or handling stations, the 35 magazine in its

| oadi ng or unl oadi ng position is pressed by the belt or belts, or rather
by the friction of the magazi ne ' - 4-

agai nst the running belt or belts, against a step which lies hi gher than
the bottom pl ane of the magazi ne, and, as a result, acts as a stop for
t he magazi ne. Consequently, the position of the nagazine is well defined

by the beahi89c8f thet BE Hggﬁéheeoegeh@stna@am&teerfrdnn tiHu szc?ée thensxeq,
t he gri ppi ng device o?
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prevented
10 jaws being divided into a lower bar and an upper bar strip, a

rest shoulder being formed between bar and bar strip. This
rest shoulder rests in place in the position for use of the
upper edge of the abovementioned supporting bar of the
gripping adapter, so that the upper bar strip, which in

15 contrast to the lower bar has no abutment, can support itself
by means of this rest shoulder against the supporting bar.

For this ©purpose, therefore, the gripping device 1is
preferably provided with two  gripping adapters, which are
20 each assigned to a clamping jaw and are provided with a
supporting bar each for supporting and fastening the
corresponding clamping jaw. In this case, the clamping jaw
preferably has a clamping jaw bar, supported and fastened on
the supporting bar of the gripping adapter, and also a rest
25 shoulder, engaging over the supporting bar and supported
thereon, of a side strip rising above the supporting bar,
while the supporting' bar is preferably designed as a
projection rising out from a bearing surface of the gripping
adapter. )
30
In a preferred exemplary embodiment of the invention, the
clamping jaw is mounted resiiiently on the supporting bar. By
this resilient mounting, allowance is made for any changing
of the dimensions of the magazine, for example during cooling
35 of it after treatment in an oven. This also allows for any

inaccuracy of the magazine, for example if a magazine edge



20 sliding out. To remedy this, there is preferably forned.on a | ower

rim of each clanping jaw a |ug, whose side facing the other lug lies

in the sane plane as the corresponding pl ane of the clanping 25 jaw

itself, while preferably there is Totmed in a transporting:
surface, intended for supporting a magazi ne, of a processing or handling
station of the |ljne of machines or devices a recess, if appropriate

desi gned a8 &t BBYetor receiving the lug. The lugs then in any event

engage over 30 even the |lowernost |ead frames, so that these too can be

transported_securely in the agazine, For exanpl for L n own_at a
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10 positioned at the clamping jaw and the bolt being positioned
at the supporting bar in such a way that there is a distance
between the clamping jaw and the supporting bar even when the
bolt is pressed against the spring forces of the spring
elements up to the base of the cutout. By this measure, the

15 bolt forms a pivot point for a rocking movement of the clamp-
ing jaw on the supporting bar. During pressing of the
clamping jaws onto the side edges of the wall of the
magazine, first of all the clamping jaws rock against the
spring forces of the spring elements, until they bear flush

20 against the side edges, then the bolt in the cutout of the
clamping jaw is moved against the spring forces during
compressing of the spring elements until it bears against the
base of the cutout, after which however the contact of the
bolt with the base of the cutout prevents any further

25 yielding of the clamping jaws, i.e. the full force of the
gripping device can then act for grasping of the magazine.

Moreover, the gripping device preferably has a front surface
of a covering plate and the two gripping adapters each have a

30 bearing surface, while the front surface and the two bearing
surfaces lie essentially in one plane, and the front surface
and also essentially the bearing surfaces bear against the
clamped-in wall in a direction orthogonal to it when the
magazine is grasped by the gripping device.

35

This covering plate protects a gear mechanism, mentioned



as uniforma clanping action as possible over the entire hei ght of the
magazi ne. This can be ensured by the clanping 10 jaws being divided into a
| ower bar and an upper bar strip, a rest shoul der being fornmed between
bar and bar strip. This rest shoul der” rests in place in the position for
use of the upper edge of the abovenentioned supporting bar of the
gripping a te hat t upper bar p, which in 15 contrast_to the
| ower bar E‘ég Prﬁr r‘?é’rrt art‘ﬁn ’E}S%%r? |tti1@I féameoytjrfg%n'%‘sora P (@E the
shoul der aganppingheiesmmmr bnngHEr wall cHDrthéhInmgaQLim:izo,seso tdtertef ahés
the gripp evi
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supportingdbamngasblhangsuﬁmemrn;anapdnﬁnnnbau;aﬂda if coecespangi nglso

¢l anpi ng J@)é’rvlagegﬁ %Ctt.l. g & %'h%”&.’:' ?Qtll%‘ﬂ of RS ﬂ{)a?%'z as a clanpi ng

j aw bar, “suppor astene he “suppor ting f%he gri ppi ng
adapter, and also a rest 25 shoulder engagi ng over the supporting bar
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whil e the supporti referab y designed as rojectio I sin
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resrlrently on the su ortrn bar . -, this resilient onmounting, allowance
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during cooling 35 of it after treatnent in an oven. This also allows for
any | na&'ﬁlir a(i'}/a of trtuQ €a0%: g%%:'a%% tfhoart eXf.gp Egrl fexammi%aztkpee r%ggazine is
to come into an unloading position which differs from the
loading position, a correction of the position of the
15 magazine can then be performed by means of the front surface
of the covering plate as a reference surface and by means of
the laterally guided gripping adapters. As a result,
positioning errors of the transport robot cannot accumulate
. in the individual processing or treatment station.
20
A further advantage of the combination of spindle drives and
gear mechanism is that the clamping force is not cut out even
in the event of a power failure and therefore the magazine
cannot fall out of the gripping device even in the event of a
25 power failure. Furthermore, the clamping of the magazine is
performed with a defined clamping force without tilting of
the clamping jaws.

For the drive, for example a symmetrical force-controlled
30 direct-current motor is chosen.

The gripping device is preferably supported by means of a
bearing arm with a threaded sleeve integrated therein on a
spindle arranged perpendicularly in a column profile of the
35 transport robot. This arrangement permits a lifting movement

of the gripping device, which is necessary in particular in



" - 6- has a bevel. I n order neveraheless to ensure any desired
contact pressure of the clanping jaws on the side edges of the wall of
the 5 nagazine grasped by the gripping device, it nay preferably be
provided that a bolt arranged fixedly onh & He supporting bar bet ween two
spring el enents engages in a cutout provided in the clanping jaw and can
be noved therein against spring for€es of the spring el enents, a_base of

the cut out®befhg tD FEVPERSALE afor hdidtananty PawIRRE 1P Hder Belgyant
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rocki ng gnveneg&sof t he cl anp- ing jaw on the supporting bar. During

pressi ng o?e%ﬁ ‘clanping jaws onto the side edges of the wall of. the
magazi ne, first of all the clanping jaws rock against the = spring forces

of the sprj ts, til e S i nsg t S
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for graspi fgegtmbhe BRIRELRR electMIn8QV@higde gripping device preferably
has a front surface .
Such a wuse 1is inexpensive, the conversion of existing
transport robots having to be performed mechanically Jjust
15 with respect to the gripping device, otherwise only in terms

" of software.

Further advantages, features and details of the invention
emerge from the following description of preferred exemplary
20 embodiments and also with reference to the drawing, in which:
Fig. 1 shows a perspective view of a line of machines or
devices for the automatic processing or ‘treatment of
electronic chips;
Fig. 2 shows a schematized plan view of a transport robot
25 according to the invention;
Fig. 3 shows a side view of the transport robot according to
Fig. 2; _
Fig. 4 shows a side view of part of a processing or
treatment station and part of the transport robot
30 according to Fig. 2 during setting down of a
magazine;
Fig. 5 shows a side view of part of a further exemplary
embodiment of a transport robot; |
Fig. 6 shows a front view of the part of the transport robot

35 in the case of the exemplary embodiment according.to
Fig. 5;



of a covering plate'and the two gripping adapters each have a 30 bearing

surface, while the front surface and the two bearing surfaces lie _
essentially in one plane, and the front surface and al so essentially the
beari ng surfaces bear against the craﬁbéd-in wall in a direction

orthogonal to it when the magazi ne i s grasped by the gripping device. 35
This covering plate protects a gear nechani sm nentioned \
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surface  gtations (cf. -Fig. 1). In the 1line R, lead frames are

10 transported from station to station in order to be processed

or treated there. For example, a device 5 (so-called die

bonder) for fastening the electronic chips on the lead frame,

four identical devices 4 for curing adhesives (so-called

curing ovens) and three identical devices 1, 2, 3 for wire

15 bonding (so-called wire bonders) are arranged in the line R,
connected in series one behind the other.

By means of a transport robot 6, which can be moved on a rail
7, magazines 8, which are fitted with lead £frames, are

20 removed from a buffer 9 and transported to the corresponding
processing or treatment stations. Unlike in the case of the
previous known prior art, in this case the rail 7 with the
transport robot 6 1s positioned behind the respective
processing or treatment station, so that a processing of the

25 corresponding lead frames can take place from the front
without difficulties.

The transport robot 6 sets down a magazine 8 onto a
transporting surface 10 of a processing or treatment station,
30 there being located in the transporting surface 10
corresponding transport belts 11, which 1loop around a
possibly driven deflecting roller 46. In Fig. 4 it can be
seen that in the transporting surface 10 there is formed a
step 45, over which the magazine 8 is set down onto the
35 transport belts 11. By means of the transport belts 11, the
magazine 8 is transported to the front side of the processing



of the covering plate as a reference surface and by neans of t he

| ateral | y guided gripping adapters. As a result, posi-tioning errors of
the transport robot cannot accumul ate in the individual processing or
treatment station. 20 A further advant&8e-of the conbination of spindle
drives and gear nechanismis that the clanping force is not cut out even
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Thi s arrangebest mermgaims\tl Ithél rs):ép)veBEntWhlcmfaS ha grespplngades ces a
which is n
order to c%ﬁ%éns q‘H_“‘dt"af e%t he %hFhlgf ptoﬁét oInevafntthen% %aﬁ% oP
devi ces foitt Imanat,b@naenzegrdwes@mgtnampeatnmmﬂoot 6 and passed on to
| another processing or treatment station, in order for example
10 to run successively through the device 5 (so-called die
bonder) for fastening the electronic chips on the lead frame,
a device 4 for curing adhesives (a so-called curing oven) and
a device 1, 2 or 3 for wire bonding (a so-called wired
bonder}) .
15 _
The transport robot 6 rests with a housing 12 on a carriage
13, the carriage 13 being arranged movably on the rail 7. A
telescopic frame- 14 - can-be extended out of the housing 12 in
direction X, so that a column profile 15 with a gripping
20 device 16, shown in particular in Figs. 2 and 3, can be
brought closely up to a magazine 8.

In this case, the gripping device 16 has a bearing arm 17,
which is guided in the column profile 15 on a spindle 18.
25 Fitted on the spindle 18 1is a threaded sleeve 19, the
internal thread of which interacts with the external thread
of the spindle 18. As a result, a raising or lowering of the
bearing arm 17, and consequently of the gripping device 16,
is performed in the direction of the double-headed arrow Z.
- 30
Flanged onto the bearing arm 17 is a rail strip 20, on which
"there is fixed a gear mechanism 21 for the turning of two
mirror-iﬁvertedly arranged spindle rods 22 and 23. Towards
the front, the gear mechanism 21 is covered by a covering
35 plate 24. Assigned to the gear mechanism 21, moreover, is a

drive 25, which is indicated in Fig. 2 underneath the gear



of electronic chips, for exanple in order to be able to oper at e

hori zontal |y curing ovens arranged at different 5 heights. Al t oget her,
the transport robot according to the |nvETt|on can be used to advant age
for the transporting of a nagazine | ead frames inserted therein for
electronic chips in a 10 |ine of nmachines or devices for the automatic
processi ng_or treatg&nt of thesegslectronlc chég g %3 I S

i nexpensi vVESCPABIEBhvELsi ofOBFSERPRAARY  SFPansBorFePESot rﬁgﬁpﬁé §%e?
perfornmed gechanbnaldf pusirikbe wshhftesqsmm thet eayr | ppchgndem camd the
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detail s of 8?‘%% #n%\?ﬁéln m%m 2qerr'c\ib(rHVt rﬂ t%hl%:%ééo]‘% n%gdglg%?lg r(){-"“:&f%l(l“li:l e
preferred ehemapmqﬂxﬁ)rwddeHEﬁmd émdeﬂ@ogmﬁshwn@hauﬂuﬁaxxnghehdtaWng
n whi chs gpfh@iel $HOUS AaRELSPEEiyfed] S Bbr2ebbBRdihg™aPIOES X, by

devi ces e automati c processi ng or tr ctronrc
B

chips;, Fmgang sfowhichcHeenspzedlpl a8 \ASevwfneai:c reRgpbhrepdpdt sigeve
according 49, thed MM i@Nithe "B&rﬁaé@ﬂﬁ B7 SbﬂetﬂéeélrprtiBQ HeaR 0l

robot according to % shows de Vi ew of_ part of
a processi ﬁ&eé‘r moving in tthteeélt%?@rﬂtlﬁnatqfo hen dquhe J’featdr"?t-f'i t"i"%irr@'bo?t r obot
30 according to Fig. 2 during setting down

embodi mRt 0Bt SF4R RBIBRLST g - 24 A, 28 ke Zéﬁéis{‘%e@fve”p'sﬁqﬁéw
of the traagpptier Ad®t which is guided both on the &pindle rods 22 and
23 and on the rail strip 20. During rotation of the spindle
rods 22 and 23, which is performed in opposite directions,
each gripping adapter 26 is moved in the direction of the
15 double-headed arrow Y. The spindle rods 22 and 23 thus form.
with the gripping adapters 26 two oppositely running spindle
drives. An outer end position of the gripping adapter 26 is
indicated by dashed lines and dot-dashed lines respectively.

20 A front surface 27 of the gripping adapter 26 lies in a plane
of a front surface 28 of the covering plate 24. Protruding
beyond this front surface 27, supporting bars 29, which hold
clamping jaws 30, are respectively formed laterally on the
adapters 26. The clamping jaws 30 are in this case connected

25 to the supporting bars 29 by means of corresponding screws
31.

In Fig. 4 the function of the gripping device 16 1is clearly
shown. The magazines 8 generally comprise a front wall 32 and
30 a rear wall 33. The two walls 32 and 33 are held parallel to
each other and at a distance from each other by means of
threaded bolts 34, it being possible for there to be fitted
on the threaded bolts 34 for example spacing sleeves between
the two walls 32 and 33. Arranged between the front wall 32
35 and the rear wall 33 are lead frames '35, which may be

accommodated, for example, in corresponding compartments or



35 in the case of the exenplary enbodi nent according to

Fig. 5; -9- Fig. 7 shows a plan
view of a clanping jaw according to the i nventi on; Fig. 8 shows
a further .plan view of the clanping jaw 12 - according to Fig. 5, but

turned through 90 5 A line R of machines or devices for the automatic
processi ng or treatnent of electronic chips has, connected in series one
behi nd t heSbPR¥FS-a plurality of processing or treatment stations (cf.
Fig. 1). In the line R lead franmes are 10 transported from station
to station,in g;der t o he processed Qr_treated there,

F I
device 5 [2b- FHARSPH SR hohbRr PAPE7 P Est EnitAg Ptrf'%a%?%c?grgn?%x cr%%% 8%
the | ead ftheegriphdmyg idiantdeal6 déui sas & owayuthay adisestlasping- jakwsed

curing oyegs) t el t Vi 2 f | T | ng
(so-call yédgévi rt%q%ongﬁegs)xje%(rig %%%ngéd kls;ér?a'f'%%nl Flﬁng?frgﬂéoﬁﬁégt ed | ngsgpldes
one behi ndhohd dthén. the cBampeagsmahngrt.ransport robot 6, which can be
noved on a rail 7, magazines 8, which are fitted with lead franmes, are 20
renoved froma buffer 9 and transported to the correspondi ng processi ng

or treatnef® §hisi sse.URdqe ¢IPRPRNG a3eWoR 0t BaS, RGSAHAKnownFpEFor 5
art, in thiagcase theafRi b whWichh itdes1ightly greater than the width b,

10 of the rear wall 33. This ensures that the clamping jaw 30
protrudes with part of its width b into the clear width
between the front wall 32 and the rear wall 33, so that
falling-out of the lead frames 35 from the magazine 8 during
transporting is avoided. Serving this very purpose is also a

15 lug 36, which is formed on a lower rim 37 of the clamping jaw
30. This lug 36 serves: for compensation if, for example, the
gripping device 16 is set against the magazine 8 at too high
a level. If the lug 36 were not present, there would be the
risk that, if the clamping jaws 30 were set against the side

20 edges of the rear wall 33 at too high a level, the lowermost
lead frames would be free and could slide out of the magazine
8. This is prevented by the 1lug 36, which with its width
likewise protrudes at least partially into the clear width
between the front wall 32 and the rear wall 33.

25
In order that, however, proper engagement of the gripping
device 16 with the magazine 8 on the transporting surface 10
is possible in the first place, there is formed in this
transporting surface 10 respectively on both sides a recess

30 which dis designed, for example, as a step 45 and is engaged
behind by the lug 36 both when the magazine 8 is set down and
when it is picked up.

The lug 36 is adjoined upwards by a bar 39, which serves for
35 bearing against the supporting bar 29. Provided in this bar-
39 -are also bores 40 for the screws 31.



transport robot 6 is positioned behind the respective processi ng
or treatnent station, so that a processing of the 25 corresponding | ead

frames can take place fromthe front wi_t hout difficulties. The
transport robot 6 sets down a nagazine’81§nfo a transporting surface 10
of a processing or treatnent station, 30 there being located in the
transporting surface 10 correspondi ng transport belts 11, which | oop
around a possi bly driven deflecting roller 46. In Fig. 4 it can be

seen that RAjoh@inkgaNIROrdtfip S39 f ackel@lbhpiiag Sjdwredwadenedt eff ofminayer
whi ch t he nagazi ne i et wn .onto the 35 transpqrt. belts . B ans
of the traﬁ‘s%’fﬁ?t bé&t oéﬁfisf,r tﬁg' l.nr'fé)ga% & iéaFrasgts%tﬁtéé’t ét]q%eXﬁt

si de of theapemmﬂgﬂdqyically upwards. In the position for usé&() the remt
treat ment shalhoRy Ter& - Hies ! 280 LEAMERS YRS 'Y e chEOBUDR e ing
magazi ne 8, processed or treated’ an hen returne agarn’into the

magazi ne 8ba¥he?af twherepyr etlien barmanspoip A2 ishesupppezierd. 8 Thensdidus,med
by means o e dHANS PY o108 Ll thbSch f Bigcty
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it can be geizadidy, e MRRSANd g GROthd ANt RASHREINH tiannéPOt her
processing or treatnment station, in order for exanple 10 to run

successitvely through the device 5 (so-called die
In an exemplary embodiment of the invention represented in

more detail in Figs. 5 and 6, the clamping jaws are of a
resilient design. A corresponding clamping jaw 30a in this

~case assumes a variable distance e from a corresponding
15 supporting bar 29a against the spring force of two spring

elements 47a and 47b. The spring elements 47a and 47b

comprise, for example, assemblies of disc'springs, i.e; SO-

called spring assemblies. As a result, allowance can be made

for changes and inaccuracies of the dimensions of the
20 magazine by springing of the clamping jaw 30a.

A bolt 49 1is arranged fixedly on the supporting bar 2%a
between the two spring elements 47a and 47b, while on the
clamping jaw 30a there is provided a cutout 50, in which the
25 bolt 48 engages, it being movable therein against spring
forces of the spring elements. The cutout 50 has a base 51,
up to which the bolt 49 can be pressed against the spring
force of the two spring elements 47a and 47b. The base 51 of
the cutout 50 is positioned on the clamping jaw 30a and the
30 bolt 49 is positioned on the supporting bar 29a in such a way
that an average distance e, drawn in in Fig. 6, is maintained
between the clamping jaw 30a and the supporting bar 2%a even
when the bolt 49 is préssed against the spring force of the
two spring elements 47a and 47b up to the base 51 of the
35 cutout 50. As a result, the bolt 49 forms a pivot point for a

rocking movement of the clamping jaw 30a on the supporting



bonder) for fastening the electronic chips on the |ead frane, a device 4
for curing adhesives (a so-called curing oven) and a device 1, 2 or 3 for
wire bonding (a so-called wired bonder) . The transport robot 6 rests
with a housing 12 on a carriage 13, thédcarriage 13 bei ng arranged
nmovably on the rail 7. A telescopic frame 14 can be extended out of the
housing. 12 in direction X, so that a colum profile 15 with a gripping 20
devi ce 16, baltow29ian pahiiichul gontaibuges 2 tandrakizgn Bdlowanagghttad oddls
up 10 a MOAZARS and 1hckBkactase ot Nend! bRRAB iAW (O Lenlasmaahonid Ng
arm 17, I'chhi's gurded in the colum profile 15 on a spindle 18. 25
Fitted on Dueing rgresasngsof tiheatee Sledpdng jawe 303 (A RQFN: FERP of

whi ch i nt elagls thid Nsidie cagey ¢ dhd oaghl off chiemsphrdhe,18irde of esult,
a raising or lowering of  the beari_ng:

rai e g arm17, and consequently of _t

gri ppi ng Jdé¥iecchamping i aper A9enetPih 2ERIBEFe or?%?nfgneg‘aﬁﬁ%ﬁepﬁeaﬁéed

arrow Z. 3@prirfd a896deftso at7ae He@r unp,aruntlil | shayr ddast E1psA0,aguingt ch

there is fixed a gear_ mechani sm 21 for.the gu ni.n o;‘_ltwoth balt A n
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10 bears against the base 51 of the cutout 50. Thereafter,

however, the contact of the bolt 49 with the base 51 of the
cutout 50 prevents any further yielding of the clamping jaws
30a, so that the full force of the gripping device is trans-
mitted to the clamping jaws 30a and acts for grasping of the

15 magazine.

A major advantage of this measure is that, for example when
picking up the magazine 8 from an oven, allowance is made for
contacting of the magazine 8. For this reason, in the

20 position of rest, the bolt 49 does not in fact lie on the
base 51 of the cutout 50, but at a distance of, for example,
two millimetres from it. When picking up the magazine 8, this
position-of-rest distance is first of all reduced to zero.
When the magazine 8 cools, it does not drop down between the

25 two clamping jaws 30a, because they follow the changes of the
dimensions of the magazine 8 thanks to the springing back of
the spring elements 47a and 47b.
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mechani sm Zﬁm,”,l W gear elenents transmtting a rotation of a
drive shaft rm J{[iﬂchani sm and t he gear nmechani sm 21 converting
this rotation ihtd anro n of the spindle rods 22 and 23. It goes

wi t hout saying that the 5 spindle 18 is-al8o-assigned a corresponding drive
26, by means of which the spindle 18 is turned, the threaded sl eeve 19,

and with it the bearing arm 17 or the gripping device 16, then noving in
t he directiBatepttGdagmabl e- headed arrow Z. 10 On each spindle rod 22 and
23 there is located a gripping adapter 26, which is guided both on the
spindle rods 22 and 23 and on_the rfil strip 20. During rotation of Ehe
spindle rbds 22 HRRPSROTGH 9008 pef PO nddF3ERIIoNS e G ecEPBRBEIALEYCH
gri ppi ng adapbeiddd i magareflei n(8he fdoreclead ofrimes15(dvubl €ibeadedwaghow

Topne, SPhTELECE 28R, 22 UL ZSANS (R oo LlchLgT 80! A8, 2ABR1 i, 2y Lo
adapter 26 astomatdicpredessidgshed tressmend dot theskecelecesonic chips,
ol aneof ke, RERAE Lo S EREELY " BB 18 RS HALRE RaziP 33 P pelen
. this front paréddtel2ro s@gmorather g 29, andiishancked fram aathgorhes 3od
30 are ot hraade omnent o 25 BaTe. Qo ng Fare 397Dy maraces4n
pportin ars 29 by nmeans o
correspohfli AEMBREEWNENLS 39 JYOOYRSFiQf Aithe i d32f B8 ,gr BB n§he
device 16 i8rgh8pbkY rolsdtoWBeihf§e JRESAZANESwtHEREr ghl YpEREPIASE @e f 1@t
wall 32 andfor the automatic grasping and releasing of the magazine (8),
characterized in that the gripping device (16) has two
clamping jaws (30; 30a) which bear against one side edge each

15 of a wall (33) of the magazine (8) and together clamp this
wall (33) when the magazine (8)- is grasped by the gripping
device (16), a width (b) of the clamping jaws (30; 30a) in a
‘direction orthogonal to this clamped-in wall (33) being
greater than a width (b;) of this wall (33).

20 2. Transport robot according to Claim 1, characterized in
that mutually facing sides of the two clamping jaws (30; 30a)
lie essentially in planes parallel to each other, which for
their part lie orthogonally to the clamped-in wall (33).

3. Transport robot according to Claim 2, characterized in

25 that the gripping device (16) is provided with two gripping
adapters (26), which are eadh assigned to a clamping jaw (30;
30a) and are provided with a supporting bar (29) each for
supporting and fastening the corresponding clamping jaw (30;
30a). .

30 4. Transport robot according to Claim 3, characterized in
that the clamping jaw (30a) is mounted resiliently on the
supporting bar (2%a).

5. Transport robot according to Claim 4, characterized in
that a bolt (49) arranged fixedly on the supporting bar '(29a)

35 between two spring elements (47a, 47b) engages in a cutout

(50) provided in the clamping jaw (30a) and can be moved



30 a rear wal | s 32 and 33 are held parallel to each
other and at ! ul mt‘ ach ot her by neans of t hreaded bolts 34,
it being poss ¢ Of s be fitted on the threaded bolts 34 for

exanpl e spaci ng sl eeves between thetW walls 32 and 33. Arranged
between the front wall 32 35 and the rear wall 33 are | ead franmes 35, which
may be accommodat ed, for exanple, in corresponding conpartnents or

- 12 - thpweiesagainsEorspring pdoriceg, ehethegBPTing pdepeniged (4R,
grasped by he, of.L RRI ey | h : hat |l ] 5
30 take th'*en?’éh_ram%ilf‘ﬁgsgg%gt Ve G U180 AR RG! pold caioRERl Tk | Bug
cl anpi ng nearping javn (BAR @mse thaydPokt afp? hgbPaRgsporas 1oacordt nheo
Figs. 5 andb&r@idkdblr Q2whi)chid sssthoht hayoraaier théas the v @didohesr]
10 of the rear wall~33. This _ensures that fhé clangl n aw 30 protrudes
with par? 68) i betedm BhendamRing edfWni ®47) BB t FEPPPEH al P252
and the rg@%%\pl lav%ﬁi viterd hﬂ%e bbat! i(@@_‘)guis O%réﬁgedeagaﬁhélﬁea:r% sppimghe
magazi ne uring ansporting is avoi ervi ng this ver ur po s
e o 5 TSR Ofntbe RDTdiEt SR ofdiar: 1T 8P the CHLATE T oi
30. This |lup BReseuwestf osofonpensation if, for exanple, the

6. Transport robot according to Claim 2, characterized in

10 that there is formed on a lower rim (37) of each clamping jaw
(30; 30a) a lug (36), whose side facing the other lug (36)
lies in the same plane as the corresponding plane of the
clamping jaw (30; 30a) itself.

7. Transport robot according to Claim 3, characterized in

15 that the gripping device (16) has a front surface (28) of a
covering plate (24) and the two gripping adapters (26) each
have a bearing surface (27), the front surface (28) and the
two bearing surfaces (27) lie essentially in one plane, and
the front surface (28) and also essentially the bearing

20 surfaces (27) bear against the clamped-in wall (33) in a
direction orthogonal to this wall (33) when the magazine (8)
is grasped by the gripping device (16).

8. Transport robot according to Claim 3, characterized in
that the clamping jaw (30) has a clamping jaw bar (39),

25 supported and fastened on the supporting bar (29) of the
gripping adapter (26), and also .a rest shoulder (41),
engaging over the supporting bar (29) and supported thereon,
of a side strip (42) rising above the supporting bar (29).

9. Transport robot according to Claim 3, characterized in

30 that the supporting bar (29) is designed as a projection
rising out from a bearing surface (27) of the gripping
adapter (26).

10. Transport robot according to Claim 3, characterized in
that the two gripping adapters (26) on both sides of the

35 covering plate (24) are guided on oppositely rotatable
spindle drives (22, 23).



. gripping deV| m,mm, nst the magazine 8 at too hi gh alevel. If
the lug 36 we E,ﬂgwrm'lhere would be the risk that, if the
sa

clanpi ng j aws 30 %erte et nst the side 20 edges of the rear wall 33 at

too high a level, the | owernost | ead ¥* aimres woul d be free and coul d
slide out of the nmgazi ne 8. This is prevented by the lug 36, which with
its width | i kewi se protrudes at |least partially into the clear width
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behind by the lu en the nagazine 8 is set down and when it is
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5 shoul der 41 strikes agai nst the upper edge of the supporting bar 29,
whereby the bar strip 42 is supportied. Theref:ore, when there is cl anping
beari ng of the clanping jaw 30 agai nst the magazine 8, the said bar strip
cannot escape outwards. As aresult, the magazine 8 is held in a secured
manner. 10 I n an exenpl ary enbodi rrer}t of the invention represented in
more detail in Figs. 5 and 6, the clanping jaws are of a resilient
design. A c@BSI8&TIi ng clanping jaw 30a in this case assumes a variable

di stance e froma correspondl ng 15 supporting bar 29a 2gali t spring
force of t\/\&"’?ﬁ’ﬁﬂﬂj rabste ﬁ%gﬁﬁo‘%%& e “Fne S I?'fnig; lr;eI%e:(r?rrents 47a

and 47b —S0O-

cal | ed spri nth agspenhies ofASa atf@:sszwrt ai‘bbwnﬁ.’@rcarrdiﬁsﬂmdﬁngfDeadhanges
and i naccuraci es of _the rrenS| Qns t he %9 gam f t he
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the spri ng C t el n T bage 51 of
t he cutout I s{)pg:gl I oﬂg on t fie E% aw 3 asaa ﬁégﬁgdsg%olt 49 is
posi ti oned o@rxmlsﬁpp@ﬂfitﬂg baIn29%1 |ﬂlgﬁéﬁlﬁn\/va?rthogﬁaﬁlant&’velt

di stance e, gfaMBea0ihNwaha: Gthé Sc @ n?Qws (BRYWeEe tHedeampiaRg | aw
30a and the supporting bar 29a even when the bolt 49 is pressed ai nst

the spring f’é‘i‘é% yRidhe SO F%tsﬁpﬁnd-eéden%ﬁ@e%7§a§ﬁ‘@t47f@% PBtt RF base

51 of the 35tgpdt OWaga@inds avH&sUl thet herhakpot? f afdBott phyoéspoitie for a
rocki ng rmverregt of the cl anping jaw 30a on the supporting

The gripping device 1is preferably provided with a
covering plate, the front surface of which bears
against the clamped-in wall in a direction orthogonal
to it when the magazine is grasped by the gripping

device.

(Fig. 4)



- 14 - bar 29a, which contributes tg making allowance for the changes
and i naccuraci es of the dinensions -of the'nagazi ne. During pressing of
the two clanping jaws 30a on both sides. onto the side edges of the wall

of the magazine, first of all 5 the clanping jaws 30a rock agai nst the
spring forces of the spring elenents”47a and 47b, until they bear flush
agai nst the side edges of the nagaziﬁ@? Subsequently, the bolt in the
cutout 50 is noved agai nst the spring forces during further conpr essi ng
of the spring elenments 47a-and 47b, until it 10 bears against the base 51
of the cutout 50. Thereafter, however, the contact of the bolt 49 with

t he base 51 of the cutout 50 prevents any further yieldimg o 1§§ﬁ§

cl anpi ng j aws 30a, so that the full force of the gripping\d JUH

trans- mtted to the clanping jaws 30a and acts for grasg$~ 15
magazi ne. A maj or advantage of this neasure is that,2f -when
pi cki ng up the magazine 8 froman oven, allowance i de acting

of the magazine 8. For this reason, in the 20 posi td
does not in fact lie on the base 51 of the cutdﬁ(bk
of, for exanple, two millimetres fromit. Wien @
this. position-of-rest distance is first of al

t he magazine 8 cools, it does not drop down bét mee
j aws 30a, because they follogkthe changes of the




di nensi ons of the nagazi ne 8 thanks to the sSpringi ng back of - t he spring
el ements 47a and 47b. ; - 15 -~ Pat ent
Cl ai s 1. Transport robot f or transportlng an essentially
cuboi dal magazine (8) for lead franes (35) fitted with 5 electronic chips
in a line of -machi nes or devices for The aut omati c processing or
treatnent of these electronic chips, 24%he magazine essentially conprising
two wal ls (32, 33) kept parallel to each other and at a distance from
each ot her and being fitted with at | east one lead frane (35) inserted in
10 conpartnments or grooves of its walls (32, 33), and the transport rdbot
being provided with a gripping device (16) for the automatic grasp

and rel easing of the magazine (8), characterized in that the gripping-
device (16) has two cl anping jaws (30; 30a) whi

: Qane side
edge each 15 of a wall (33) of the mmgazine (8) aifdji gthis
wal | (33) when the magazine (8) is grasped by thelqgf p12] (16) a
width (b) of the clanping jaws (30; 30a) in a di|FfeeT Hal
this clanped-in wall (33) being greater than a f.[llef thls
wal | (33). 20 2. Transport robot according to diaractieri zed in
that nmutually facing sides of the two clanping ja OE)) lie
essentially in planes parallel to each other, whi : {
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their part lie orthogonally to the clanped-in wall (33). 3. Transport
robot according to Caim 2, characterized*fﬁ 25 that the gripping device
(16) is provided with two gripping adapters (26), which are each
assigned to a clanping jaw (30; 30a) and are provided with a supporting
bar (29) each for supporting and fastening the correspondi ng cl anpi ng

- jaw (30; 30a). 30 4. Transport r o6t according to Caim3,
characterized in that the clanping jaw (30a) is nounted resiliently on

t he supporting bar (29a). 5. -Transport robot according to Claimd4,
characterized in that a bolt (49) arranged fixedly on the supporting bar
"(29a) 35 between two spring elenents (47a, 47b) engages in a cutout

(50) provided in the clanmping jaw (30a) and can be noved

- 16 - t herei n agai nst spring for The spring elenments (47a,
47b), a base (51) of the cutout (50) TITRR L Htioned at the cl anpi ng j aw
(30a) and the bolt (49) being'ppsitioné@ at ﬁ supporting bar (29a) in
such a way that there is a distance 5 (£) bdllsygen the clanmping jaw (30a)

- and the supporting bar (293¢ | Jﬁolt (49) is pressed agai nst
t he spring forces of the $EEH: s¢kdfa, 47b) up to the base (51)
of the cutout (50). 6. fire: ot cording to Claim 2,
characterized in 10 that thene llower rim (37) of each
cl anpi ng j aw ' | 5
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(30; 30a) a lug (36), whose side facing the other lug (36) lies in the
sane plane as the correspondi ng pl ane of the cl anping jaw (30; 30a) o
itself. 7. Transport robot according to Caim3, characterized in 15
that the gripping device (16) has a“front surface (28) of a covering
plate (24) and the two gripping adapters (26) each have a bearing surface
(27), the front surface (28) and the 4a0 bearing surfaces (27) lie
essentially in one plane, and the front_surface (28) and al so essentially

t he bearing 20 surfaces (27) bear againstiihe cla -inwall (33) in a
direction orthogonal to this wall (33) whenYahe na azhne (8) is grasped
by the gripping device (16).. 8. Transpqr trTobot jgccording to C aim 3,
characterized in that the clanping jaw (3Q) thas a cjlfanpi ng jaw bar (39),
25 supported and fastened on the supporting qu,BQQ) f _Bke gri ppi ng
adapter (26), and al so a rest shoul der (41), engagHng over the
supporting bar (29) and supported thereon, of a silde strip (42) rising
above the supporting bar (29). 9. i Trarsgort robgt aCéording to daim
SHgned as a

3, characterized in 30 that thefsppportingldad (29) i
1 pealdi g urface {{(27) of the

proj ection rising od from

gri ppi ng adapter (26). 1 obot addording to daim 3,
characterized in that t ) on both sides of
the 35 covering plate (24) tatable . spindle
drives (22, 23). :
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11. Transport robot according to C ajimm8,.-characterized in that the
spindle drives (22, 23) are connected to a gear nechanism (21), which for
its part is assigned a drive (25).-12. Transport robot according to Caim
1, characterized in 5 that the gripping device (16) is supported by neans
of -a bearing arm (17) with a threaded 5's/Ljeeve (19) integrated therein on a
“spindl-e (18) arranged perpendicularly T'n a colum profile (15) of the
transport. robot (6). - i N
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