| C CARRLER TECHNI CAL FIELD This invention relates to IC carriers for use to
transport | C devices on a tray for testing, and partj
carriers for accommodating I C devices so as to be ¢4
BACKGROUND ART Fig. 1 illustrates a tray with IC .@ iers
for use in the prior art horizontal transponting Q[
tray 11 conprises a rectangular franme 12 having
spaced apart parallel cleats 13 between the oppos
and 12b of the frame, each of the cleats 13 havin

spaced apart 15 nounting |lugs 14 prot (%f n boidZi des
thereof and each of the side frane nenb@% ST hgEerhe adj acent

array of carrier ¢ art nments 15 _ate for each .of  t he _conpa nts bel ng
defined between a "@é § HveRidor.g ﬁteﬁlg‘gdrsc FRrAFR °§d]"gg J%‘\‘?
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either one pf the adjacent side r,s. 12a and 12 t wo_adj acent
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|C carrier 16 itxageated in each of the carrier 25 conpartnents 15 and
secured to two nounting lugs 14 in a floating mannér by fasteners 17. Each

of ICcarriers 16 is of identical shape and size in iits outer contour and
has an I C pockmm_gmmdati ng an | C device 18 therein. The shape of
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enbodi nent 10he flo? psekdn thei priort act shepkzohital geranspdrt g ays ttent (IC
The 1C carrier df 1) "Ble Ardy 110888588580 Fdddhiythds Bblme 12 having
a plurality of equally spaced apart parallél cleats 13 between
the opposed side frame members 12a and 12b of the frame, each
of the cleats 13 having a piurality of equally spaced apart
15 mounting lugs 14 protruding therefrom on both sides thereof and
each of the side frame members 12a, 12b opposing the adjacent
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cleats h&ving similar mounting lugs 14 protruding therefrom
such that an array of carrier compartments 15 are formed, each
of the compartments being defined between a pair of opposed
' 20 cleats 13 and two adjacent lugs- 14 extending from each of the
cleats and between one of the cleats 13 and either one of the |
adjacent side frame members 1l2a and 12b-and two adjacent lugs
14 extending from each of the cleats and one of the frame
members. An IC carrier 16 is seated in each of the carrier
25 compartments 15 and secured to two mount:.ng lugs 14 in a
floating manner by fasteners 17.
Each of IC carriers 16 is of 1dentical shape and size in
‘its outer contour and has an IC pocke£ 19 for accommodating an
- IC device 18 therein. The shape of the IC pocket 19 of each IC
30 carrier 16 is determined depending on that of the IC device 18
to be accommodated therein. In the illustrated embodiment the
IC pocket 19 is in the shape of a generally square recess. The
IC carrier 16 is formed at its opposed ends with guide pin



hol es 22 7and mounting hol es 21 for fastenlng the carrier to the nDuntlng

| ugs 14. The tray 11 with IC carriers 16 nounted thereto is noved in a
circulating manner through an IC transporting system (I C 5 handler) while
the tray receives I C devices 18 in the IC:éarriers 16 and is then subjected
to the testing tenperature, followed by ha®ing the |IC devices undergo the
testing, and finally transfers the I C devices onto different take-out trays
sorted on the basis of the test results. 10 It has heretofore been a
comon practice to use a pair of latches 23 attached to the body 27 of the
| C carrier 16holesr 22raddmpuatenty hélds 2r for st agyBming theodafit b tonthée
carrier or Juwgaﬁ% out . of tg§ carrier, as showmn in Fig. 2. The prior art

| atch means sfi HRIFLHes and 2B conprises a pair 15 of |atches 23
integral ly formedri tﬁratyhmb@wh AC ohrthersals mwurded eHeséto i moviedaidl vy
fromthe base of .the

ocket 19...The l.atch 3 a ted to be
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carrier or jumping out of the carrier, as shown in Fig. 2. The.

prior art latch means shown in Figs. 2A and 2B comprises a pair
15 of latches 23 integrally formed with the body 27 of the carrier
and outstanding upwardly from the base of the IC pocket 19.
The latches 23 are adapted to be expanded away from each other
due to the resiliency of the resin material of which the .
carrier body 27 is made by a latch releasing mechanism 25 which
20 is actuated simultaneously with the activation of an IC suction
pad 24 for picking up an IC 18 when the IC is to be stored into
and removed from the IC pocket 19. Upon the latch releasing
mechanism 25 being moved out of engagement with the latches 23,
the latches will snap back to their normal positions where they
25 get hooked with the top surface of the stored IC 18 on its
opposite sides.

Figs. 2C and 2D illustrate another type of the conventional
latch means comprising a pair of latches 23 integrally formed
at one end with and extending from the side walls of the IC

30 pocket 19. The free ends of the latches 23 are resiliently
movable in opposing relation with the cdrrespbnding_ sides of
the stored IC 18 and have hold-down protuberances 26 facing the
top face of the IC. ' |



3 However®’, the prior art latch neans has the drawback that it has a very
short useful life since it is fornmed of resin material integrally wth the
carrier body to take advantage the resiliency of the material. 5 In
addition, the latches 23 are di sposed so gg to face the sides of the stored
I C 18 from which no | ead pins extend. Constquently, for ICs 18 shown in
Figs. 2B and 2D with | ead pins extending fromthe sides different from
those shown in Figs. 2A and 2C, it is required to use a latch releasing 10
mechani sm 25 having a different direction of operation. In other words, it

i's not possible HoweBkyYtke lpridlt aetchstdly MdR3aRAS MRS qreR@REK! that lit
types of ICs,, but the |l atch rel egsi_ng . nechani sm must be exchanged dependi ng
on the type of@$n@d Y&LY 1%‘93"5&% eTRENFRVERTEENEPTMED ofy TRFidEt of

this inventi ofat@rdDvindeqrallG wREH it GaLKisEe bty bolaileh adRwantagainy a
| ong useful life,.  Another og! ect ofé%al S i.nvention is to provide an IC 20
carrier havi nEeS1iRRGY F MPFEREREINi sm which may be used in comon to
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pair o atches are pivota carrli he_body of _an .carrier on

opposi te sidé lﬁ?sa‘?fl%?%eﬁﬁ‘{réﬁtl&gg %q“hﬁh?' 280 1eR%RiRY $Hend:

carrier. EactoméedqusntBi chs Ics ashehdwilonn FigsorBbAcd bad wWeith addd st

position facioaf the top. face of the staqred I,g devi ce __and second posjtion
tad difs

retracted froPteHhc®¥ ing fyom the giges erept fremnpthesenshayn in
vertically. Apigél o2a renidbeacs, dre igdwehadred tBeubedy igtcherdidagdingpvenents

30 and ngf M ASE b NNy 2 01 3ReraHE alPEcBEN S opeintion. In
other words, it is not possible to employ a latch releasing
mechanism 25 common to all types of ICs, but the latch
releasing mechanism must be exchanged depending on the type of
the IC. |
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DISCLOSURE OF THE INVENTION

It is an object of this invention to provide an IC carrier
provided with latch means having .a long useful life.
Another object of this invention is to provide an IC
20 carrier having a latch releasing mechanism which may be used in
commonl to all types of ICs. _

According to a first aspect of the present invention, a
pair of latches are pivotally carried by the body of an IC
carrier on opposite sides of an IC device stored in the IC

25 pocket of the IC carrier. Each of the latches has a hold-down

lug movable between a first position facing the top face of the
stored IC device and a second position retracted from the top
face of the IC device as the latch is moved vertically.
Actuator members are mounted in the body for vertical movements
30 and normally biased upwardly by springs. Thé actuator members
"~ and the latches are drivingly connected so that the vertical
movements of the actuator members cause the latches to pivot or
swing about pivot axes.



and the tatches are drivingly connected so that the vertical novenents of

t he actuator nmenbers cause the |atches to pivot or sw ng about pivot axes.
4 According to a second aspect of the invention, the latch and the actuator
menber are joined together as a unitary nenber. According to a third aspect
of the invention, a pair of latches are catried by the the body of an IC
carrier on opposite 5 sides of an I C device stored in the | C pocket of the
| C carrier for novenents in a direction generally parallel to a support
surface on which the I'C device is supported. Each of the latches has a

hol d- down | ug novEddcrdieigVeea detbhatadisdt b€t hé Girverition, Oehd aAkc ahde
stored |1 C device and a second 10 . posjtion retracted fromthe top face of.
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the | C devi ce th® BREUPLPEmember, hiinesh tagefFher: @sa fo MnAEARE ReRPer .

nmounted in the bohedrdinéeitlo @lkhideaBpést dof €196 NBhventidsed Wi dgy by
springs. The actuator nenbers gtd the | at g}hoefyeare drivi nglﬁgconnect ed,so
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to nove. Agcosdded bf #n feUaLRies dred ibhehé NMERHocket o K TEhSYSer
enbodi nents according to the f%ril to third as ts of the_.invention, an

actuating pl af@TcBRVFRERES 1B echion ganeral)y; parakipletPop SUPPREE of
the carrier bedyvraxeesh whichhehd OIC deviaer i®f supporEedl orgdch not hend C
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latch is moved horizontally. Actuator members are mounted in
the body for vertical movements and normally biased upwardly by
springs. The actuator members and the latches are drivingly -
connected so that the vertical movements of the actuator members
15 cause the latches to move.

According to a fourth aspect of the invention, in the
various embodiments according to the first to third aspects of
the invention, an actuating plate configured to cover
substantially the entire top surface of the ca:ri_er body except

20 the top surface of the IC stored in the IC pocket is vertically
movably carried by'the body. The actuator members are
positioned to underlying the actuating plate.

BRIEF DESCRIPTION OF THE DRAWINGS

25 Fig. 1 is a perspective view of the prior art IC
transporting tray and IC carrier; '

Figs. 2A-2D are perspective views of the prior art IC
carriers illustrating the latch releasihg mechanisms operating
on the various types of ICs; '

30 Fig. 3 is an ekploded perspective view of the IC carrier
according to one embodiment of the first aspect of this
invention;

Fig-. 4A is a plan view of the embodiment of Fig. 3;



on the various types of 1GCs; 30 Fig. 3 is an expl oded perspective view
of the IC carrier according to one enbodi nent of the first aspect of this

invention; Fig. 4Ais a plan view of the enbodinment of Fig. 3; Fig. 4B
is a front view of the enbodinment of Fig. 4A; Fig. 5A is a cross-sectional
view of the IC carrier of Fig. 4A taken alﬁnng the line I-1 with the
actuating plate 51 renoved; 5 Fig. 5B is a cross-sectional view
simlar to Fig. 5A but illustrating the actuating plate 51 depressed; Fig.
6A is an illustration showi ng the cross-section of the IC carrier of Fig. 3
prior to the | C pgglg4neiBvairismin ity G iy eaibbdifRntCoferigemaxk ng
mechani sm 10 Fi Is-a viewsimlar to Fi % 6A but illTystrating

. . 6B /
the suction pad gégnggﬁnlﬁbﬁtﬂﬁ?ﬁSWQqu Fiew QT Fhes IGncarpisgeat

perspective Viey sfrovdierd i dig tbepalingatts @ithhehé Gaéaidt Big 8Xaiialisng to
anot her enbodi nent of the first aspect of this invention; 15 Fig. 8is
an expl oded peRRPERE4 ve vi ew showi ng the principal parts of the IC carrier

accordingsto stiFligangshes &ndeskdesdctiondle vilgwsisiagnast tof FiBlLS5a but
invention; Fig..9A is a plan view of the errbog#rrgnt of Fig. 8 Fig. 9Bis a
cross- sect i onbt U ERALIM 8 @< iBg Blabg pigdeBress®en al orig the |ine

II-11 with the agigat6Adsaatl £1histxaeieif shbiwing9%heé Trose-gectisal b tHe _

Flo. 10A 15 aiSicartiem ahdithy  RELBF, e: bhe S6rbeted Senosed fs dim of

the second aspgetied drd THe I et refbgingOletRadi®hpn view illustrating

anot her i)éarrpl © 8‘§.gt. th is a viéw similar to Fig. 6A but illustrating the
suction pad being in abutment with the IC;

Fig. 7 is an exploded perspective view showing the principal
parts of the IC carrier according to another embodiment of the
first aspect of this invention; .

15 Fig. 8 is an exploded perspective view showing the principal
parts of the IC carrier according to still another embodiment
of the first aspect of this invention;

Fig. 9A is a plan view of the embodiment of Fig. 8;

Fig. 9B is a cross-sectional view of the IC carrier of

20 Fig. 9A taken along the line II-II with the éCtuating plate 51
- removed; | '

Fig. 9C is a cross-sectional view similar to Fig. 9B but
illustrating the actuating plate 51 depressed;

Fig. 10A is a side view showing the principal parts of an

25 _embodimeht of the second aspect of this invention;

Fig. 10B is a plan view illustrating another example of the
arrangement of latches relative to the IC in the IC carrier;

Fig. 11 is an exploded perépective view of the IC carrier

- according to yet another embodiment of the first aspect of this

30 invention; _ _

Fig. 12A is a partial cutaway plan view of the IC carrier
of Fig. 11;

Fig. 12B is an enlarged plan vie_w of a part surrounded by



arrangement of latches relative to the ICin the ICcarrier;- Fig. 11 is an
expl oded perspective view of the |IC carrier according to yet another

enbodi nent of the first aspect of this 30 invention; Fig. 12A is a parti al
cutaway pl-an view of the IC carrier of Fig. 11; Fig. 12B is an enl arged
plan view of a part surrounded by 6 acibcle Il inFig 12A; Fig. 12C
Is a cross-sectional view of the IC carrier of Fig. 12A taken along the
line V-1V, Fig. 12D is a cross-sectional viewsimlar to Fig. 12C but 5
illustrating the actuating plate 51 depressed; Fig. 13A is an expl oded
perspective vigwishow A3 Re PigNcipal parts of the IC carrier according to
an enbodi nent of the third aspeCt of this invention; and Fig. 13B is a
cross-sectional VF&gr 012€ his |& erassseciiopgl migw ofathg I€scarsien| ef _
state. BEST Min AOR ARRY MEohyTtASEI{AVENFLEN Figs. 3 to 5 shows the IC.

carrier according_to one enbodi ment of the first aspect of this invention
wherein the 15 paft8- chil d&HanaFAgsTeLehirRALVigWY Similar to Big. 3G buted

by correspsndim&ﬂﬁﬁm@etmnﬁ&ehauﬁ?cgwt@gsiOdégs»fésééa/;_ention, a pair of
| at ches 31, 32 are, di S{)ose_d for pivotal novenents on gpposite sides of an

| C device 18 st orEd9: ni3helg @pRARICdes perspectévesview, sheving thes
enbodi ment, veirincilpall ghttddARMe2fC cHrriler hecsrdifgtd ahl m&% gﬁfhe

opposed side walls, respectively of .the I C pocket 19 On the sides
gui de pin hol &hexhird Aspecy ofThRig| buventiony andend fromthe top

surfaces of the sggg, wedp Sidl@Verdesize@vablloNibe! 8 the betéarysarfsee
bl !

19a of th ocket 19 and term nate in_base surfaces 33
EOp Fkig. 13a 1n its assembled state.

EST MOD YING QUT THE INVENTIO
Figs. 3 to 5 shows the IC carrier according to one
_ embodiment of the first aspect of this invention wherein the
15 parts corresponding to those of Figs. 1 and 2 are indicated by
corresponding reference numerals. According to this invention,

" a pair of latches 31, 32 are disposed for pivotal movements on
opposite sides of an IC device .18 stored in the IC pocket 19 of
the IC carrier 16. In this embodiment, vertical slots 33 and

20 34 are formed centrally through the opposed side walls,

' respectively of the IC pocket 19 on the sides where the guide
pin holes 22 are formed. . The slots 33, 34 extend from the top
surfaces of the side walls down to an elevation below the bottom
surface 19a of the pocket 19 and terminate in base surfaces 33a

25 and 34a, respectively on which the respective latches 31, 32 are
disposed. Pivot pins 35' and 36 are passed through the carrier
body 27 and thé lower portions of the slots 33, 34 in the
direction of the array of the holes 21 and 22 and mounted in

. the body 27. The latches 31, 32 have apertures 37, 38 formed

30 therethrough adjacent their lower ends 'th_rdugh which the pivot
pins 35 and 36 are passed to pivota’l.ly sdpport the latches.
The latches 31, 32 have integral holld-down lugs 3la and 32a
extending therefrom at their other ends toward the IC pocket



25 and 84a, respectively on which the respective latches 31, 32 are

di sposed. Pivot pins 35 and-36 are passed through the carrier body 27 and
the | ower portions of the slots 33, 34 in the direction of the array of the
hol es 21 and 22 and nounted in the body 2§, The | atches 31, 32 have
apertures 37, 38 formed 30 therethrough ddjacent their | ower ends through
whi ch the pivot pins 35 and- 36 are passed to pivotally support the |atches.
The | atches 31, 32 have integral hold-down |ugs 3la and 32a extendi ng
therefromat their other ends toward the | C pocket 7 19. Actuator bl ocks
39 and 41 arel%upported for vertical novements in the carrier body 27
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short cylindrwith thetside evallslof 8Be blioeks| facingrelie datwhdshdal, 32.
opposite Sidefhéwgﬁahégﬁ%nt holes 44, 45 have notches 46, 47 extending
downwardly therefrom adjacent the latches 31, 32 as well as
re_lief grooves 44a, 45a extending centrally upwardly therefrom.
156 As best seen in Fig. 5, the engagement holes 44, 45 are formed
slightly obliquely such that they extend downwardly as they go
away from the IC pocket 19.
Extending-from the latches 31, 32 at their other ends
oppositely from the hold-down_lﬁgs'Bla-and 32a are integral
20 connecting arms 31b, 32b having short cylindrical protrusions
31c, 32c laterally therefrom on their opposite sides_which are
adapted to be engaged in the respective engagement holes 44,
45, _ . )
In this manner the latches 31, 32 are connected with the
25 actuator blocks 39, 41 so that as the actuator blocks 39, 41
~ move vertically, the latches 31, 32 are caused to swing about
the respective pivot pins 35, 36 to bring the hold-down lugs
3la, 32a into and out of the IC pocket 19. Coil springs 48, 49
are interposed between the bottom surfaces of the actuator
30 blocks 39, 41 and the base surfaces of the guide channels 42,
43 to bias the actuator blocks 39, 41'u_pwardly while the further
upward withdrawal of the blocks 39, 41 is prevented by the
engagement of the cylindrical protrﬁsions 31lc, 32c¢c in the



adapted to be engaged in the respective engagenent holes 44, 45. In this
manner the latches 31, 32 are connected with the 25 actuator bl ocks 39, 41
so that as the actuator blocks 39, 41 nove vertically, the latches 31, 32
are caused to swi ng about the respective givot pins 35, 36 to bring the
hol d-down | ugs 31a, 32a into and out of t&e |IC pocket 19. Coil springs 48,
49 are interposed between the bottom surfaces of the actuator 30 bl ocks
39, 41 and the base surfaces of the guide channels 42, 43 to bias the
actuator blocks 39, 41 upwardly while the further upward w thdrawal of the
bl ocks 39, 4 Vad hage agﬁgnﬂgt cyhin I ons
31c, 32c in t%ﬁg% %gﬁgnnﬁgggeeﬁe‘lrﬁ Qg gg 44, dg{est %g ng!zchfaifsd (ahspf}e%ﬁithl S
normal st at e s&etenaanshawri in Big. t5ﬁyfﬁhQLhRiGT4QK¥3lﬂg§ 332a arke are
posi tioned ""gb@&@llbﬂéﬁ' ﬁ@ﬂfﬁﬁh&&d’%@k&t&eﬂ“ﬂfﬁhwﬁé Pfsu%‘icleggéf
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to swing the | atches 317 so as to_bri n he ho o ugs a out
of the IC po@lfeﬁnl§ca§e‘5h%nl$ Bexpd 5m & r-tlons of the
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upper portions of the hol d-down a, 32a are recelved I n relief

grooves 44a, SWiRY Fhellsaﬁ@e@e%pp? @%?édt?mlﬁméhﬁoh?%‘%ad&%nﬁlﬁel es

44, 45 being 9Bl baveby £R&NBE. pocked alg \ YsdhAl tmstm%es@f the appaptor 15
bl ocks 39, 41 provides_sw nging of the | atches 31, rough a relatively
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3la, 32a are received in the relief grooves 44a, 45a. It is to
be appreciated that due to the engagement holes 44, 45 being
| obliquely formed, a relatively short stroke of the actuator
15 blocks 39, 41 provides swinging of the latches 31, 32 through
a relatively large arc.

In addition, in the illustrated embodiment, an actuating
plate 51 vertically movable relative to the body 27 is provided
and configured to cover subétantially the entire top surface of

20 the body except the top surface of lthe IC 18 accommodated in the
Iclpocket 19. Specifically, the actuating plate 51 comprises
a central frame portion 5la defining a rectangular opening
therein and covering'the outer peripheral portions of the top
.of the body 27 surrounding the IC pocket 19, and extension ledges

25 51b extending from the frame portion 5la at its opposite ends
so as to overlie the top surfaces of the corresponding end
portibns of the body 27, each of the ledges 51b having a hole
53 aligned with the corresponding guide pin hole 22. The' frame
portion 51a has depending skirts 51c turned downwardly along its

30 opposite side edges other than the end edges from which the
extension ledges 51b extend, each of the skirts having an.
engagement protrusion 54 prbtruding inwardly therefrom to be
received vertically slidably in a corresponding one of vertical



and ¢onfi‘gured to cover substantially the entire top surface of 20 the
body except the top surface of the IC 18 accommodated in the I C pocket 19.
Specifically, the actuating plate 51 conprises a central frane portion 5l1a
defining a rectangul ar opening therein and covering the outer peripheral -
portions of the top of the body 27 surrounfing the I C pocket 19, and
extension | edges 25 51b extending fromthe franme portion 5la at .its
opposite ends so as to overlie the top surfaces of the correspondi ng end
portions of the body 27, each of the-ledges 51b having a hole 53 aligned

with the corresgagdingsgebifed in e Liie WhAllY YT vh bRy 232 NBse

dependi ng skirts 51c turned dOW[]V\B.I’d|¥| along its 30 opposite side edges
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body 27 without substantially tilti when t he actuating ate is depressed

agai nst tHt peeptack ?ﬁifslaé’rrﬂécﬁ?l%ﬁl’?b geringt the &on gurfare P& ihesbedyare

formed on the20RieHbhRC8EbStahta PIRPOSI T R FHEW theNacthatRBgbpdite 718N
t he sides opposite from 15, each other with re,s%)ect tQ the gui de pin holes
22, and coi | SEPrRgsedragainshEhe Y Hdhddl s FEboddmensgs a; paitcafs 56

and recessed spring seats 56 are formed on the top surfaces of the
opposite end portions of the body 27 on the sides opposite from
15 each other with respect to the guide pin hdles 22, and coil
springs 57 are interposed between the bases of the seats 56 and
the ledges 51b of the actuating plate 51. _
When it is desired to place an IC 18 into and remove it from
the IC carrier 16 constructed as described above, the suction
20 pick-up means 62 and positioning means 63 of the conventional
IC set/removal mechanism 61 are simultaneously brought to a
position overlying the IC carrier 16 as shown in Fig. 63, and
the positioning means 63 is first lowered to insert its
positioning pins 64 into the guide pin holes 22 whereby the IC
25 set/removal mechanism 61 is aligned with the IC carrier 16 in
a horizontal plane while at the same time the mounting plate 65
to which_ the positioning pins 64 are mounted presses the
actuating plate 51 down agé.inst the IC carrier 16. The
actuating plate 51 in turn depresses the actuator blocks 39, 41
30 to thereby swing the latches 31, 32 to retract the hold-down
lugs 3la, 32a from the IC pocket 19, as shown in Fig. 6B.
‘The suction pick-up meahs 62 is then activated to bring the
- IC suction pad 24 into contact with the top surface of the IC



the | edges 51b of the actuating plate 51. Wien it is desired to place an IC
18 into and renmove it fromthe IC carrier 16 constructed as descri bed
above, the suction 20 pick-up nmeans 62 and positioning neans 63 of the
conventional |1C set/renoval nmechani sm 61 are sinultaneously brought to a
position overlying the IC carrier 16 as sA&wn in Fig. 6A, and the
positioning nmeans 63 is first lowered to insert its positioning pins 64
into the guide pin holes 22 whereby the IC 25 set/renoval nechanism6l is
aligned with the IC carrier 16 in a horizontal plane while at the sane tine

the mounting phas€cébmddatidd G he POShéEREE NI9 it vardudint abBYAELOLRE ERSES
the actuating plate 51.down against the I1C carrier, 16. ,The actuati ng ptlwgte
g

q .
51 in turn dep?dd@8urkdonRady Hhegrskersthe suofjon pickaypmeans f

| atches 31, 3gok0tiShingimddi® 63! dréovdide T3 hdvedthe (TOMd ke hQOOOKEE
19, as shown 1pn Fig. SB. The suctloanlck-up means 62 is then activated to

bring the | C Bt®¢®on Sgme; PrOCedHres: MaY 1 et hakeR te (Fhors: te ite 18C
10 18 acc@mogdatedehd tdenddkaroalket 19 and vacuum attract the ICto the

suction pad, whereafter ,the suction pick-up jyeans 62 and posi tioni ng, neans
63 are raised tofidve’t helpetiatesy %&‘F*‘Eﬁi‘&ﬂﬁao@rtﬁwé’fs&g’@ pFoCRYLLRE nay

be taken to saeeerdiwyg!€o dhdtle¥ @nibodilenRoolfethdOfirke. adpédt Ust reims the
principal parts of the |G carrier according to gnot her _enbodj ment of the
First aspect LRVERFLOR whdeh b aARPERS £ A05ORBAdREe 2R S RRIIGE 4R NAYANT,i ce

18 having | eatlefd Npiks Priotdhitd righehetesivRon t 5t& Mdrts sdaes\ikéféss tére 10
enbodi nent. of Fi ' d faqr use on agpl C device 18 hagi ng | ead pins

.4 1s adapte
pr ot r udi fr%ﬂ?‘g@%m‘?rb?lf‘gi . 4 18 poapkegdodrreHEe Qnpan IGraeviced8 71,
72 are di spospavigg Ieadipindprotiuidingefeonl i¥si Rohfesteosor 1 thiie

ongi tudi nal 3ril1ggdinlent, a pair of latches 71, 72 are disposed for pivotal
movementé generally in the center of the longitudinal side
walls of the body 27 defining the IC pocket 19. Pivot pins 73
15 and 74 are passed through the latches 71, 72 adjacent their
~ lower ends longitudinally of the carrier body 27 to pivotally
support the latches and fixed to the body 27. The latches 71,
72 have integral hold-down lugs 71a, 72a and integral bifurcated
engagement arms 71b, 72b extending inwardly and 6utwardly,
20 respectively from their upper ends..

Actuator members 75a and 75b ére disposed for vertical
movements in the IC pocket 19 at the opposite ends of the side
wall thereof adjacent the latch 71, and likewise actuator
members 76a and 76b are disposed for vertical movements in the

25 IC pocket 19 at the opposite ends of the side wall thereof
adjacent the latch 72. The actuator members 75a and 75b are
interconnected by a connecting rod 77 which is received in and
engaged by the bifurcate portion of the bifurcated engagement
arm 71b, so that as the actuator members 75a, 75b are moved up

30 and down, the latches 71 is caused to swing about the pivot pin
73. Likewise, the actuator members 76a and 76b are
interconnected by a connecting rod 78 which is received in and
engaged by the bifurcate 'port_:ion of the bifurcated engagement



wal | s of “the body 27 defining the IC pocket 19. Pivot pins 73 15 and 74
are passed through the latches 71, 72 adjacent their |ower ends

| ongitudinally of the carrier body 27 to pivotally support the |atches and
fixed to the body 27. The latches 71, 72 have integral hol d-down |ugs 71a,
72a and integral bifurcated engagenent arnbl 71b, 72b extending inwardly and
outwardly, 20 respectively fromtheir upper ends. Actuator nenbers 75a and
75b are disposed for vertical novenents in the |IC pocket 19 at the opposite
ends of the side wall thereof adjacent the latch 71, and |ikew se actuator
menbers 76a argkm6tere di sposed for vertical novenments in the 25 1C

pocket 19 at the Q site ends of .the side |1 thereof jacent. the_latch
72. The actuator ﬁgﬁ‘ﬁ%?g %Ehaﬁtfmbﬁ’g%gtl' nV\g? %F%aﬁﬁe%?‘? A8 od-
77 which is reptd iﬁdegﬁaﬁﬂf’c@ﬁﬂéﬁeddb%dd&éﬁ $ylfa0@61@né@l£i r%&r@és $Ece 79a
bi furcated engﬁgfhbﬁh arm /1lb, s hat'ﬁﬁﬁt ﬁgtuator i a, 75b are
noved up 30 e ?%??ﬁ%ﬂ@?isl éﬁ@e l?(?%"-‘w’-ﬁﬁeﬂﬁﬁﬁ Y Qesnectsd
pin 73. Li Bew sy uaﬁarne&a‘agraraﬁa aede?ﬁéb.ar TheNACEEME Glotbedy 2
connecti ng rog% g% S é:e,l ed in and en *ﬂﬁ’b t he -bi furcate pqrtlon
of the bifurc bhgg 6 ﬁF?Z%Fg¢Q| gringkithe AGtuating
act uat or nmenbeslatebd1aby Eﬁﬁl aépritmsegld I B1doniseet addt 8ms; h@sﬁéﬁt&.vely.
connecting crossp ece 79a while th act gp gggrs 75b zgd 7?? are
integral |y connectBdtBi% RRFMA, sk e }ﬁg Wosdpe8c&130n! 25 1Rx .
act uat or rrelnbep&ﬂﬁmne$bi1tﬁéa md:l?ﬁb aaetuggﬁ@uwjém dig}thaﬂﬁlmfaw&&ent
actuatlng ate 91 oi | _springs_8la, 82a_gnd 82 ect
this normi? st t?‘é %‘HBI%‘ PGg%nFé eyige 8 $ered &Heggﬁllfc#] *ﬁt .
cl ose facing e at UpbnWthé actwt@buiemrslwsam tA58 hevaaolanauntbcneﬂﬁgan I C
device 18 storgd in the | C ochet q_ n, t he actua& nbers 75a, 3
76a and 76b b qﬂfesse down the ho -down lugs a are re acte
away from the top surface of thg IC device 18. It is to be
understood that the storing and removing of an IC 18 into and
15 out of the IC pocket 19 may be effected by operating the
actuating plate 51 in the same manner as descrlbed with
reference to Fig. 6. '
FJ.gs. 8 ard 9 lllustrates a modified form of the embod:l.ment
of Fig. 7 wherein the parts corresponding to those of the
.20 previous embodiments are indicated by like reference numerals.
In this embodiment, a pair of channels 111 and 112 are formed
in the body 27 longitudinally along the upper surfaces of the
side walls thereof on the opposite sides of the IC pocket 19.
. The channels 111 and 112 are adapted to receive the connecting
25 rods 77 and 78 and include opposite widened end portions
configuredto vertically movably receive the actuator members 75a,
75b, 76a and 76b. The opposite ends of the connecting rods 77
and 78 are press fitted inmounting grooves 80 formed in the sides
of the actuator members 75a, 75b, 76a and 76b. The channels 111
30 and 112 are formed in their longitudinally central portions with
latch receiving slots 113, 114 open to the IC pocket 19 and
relief apertures 115, 116 opposing the latch receiving slots
113, 114 and extending through the outer wall sides of the body



depr essed”downward, the hol d-down lugs 7l1la, 72a are retracted away fromthe
top surface of the IC device 18. It is to be understood that the storing
and renmoving of an IC 18 into and 15 out of the IC pocket 19 may be
effected by operating the actuating plate 51 in the sane manner as
described with reference to Fig. 6. Figs.lg and 9 illustrates a nodified -
formof the enbodi nent of Fig. 7 wherein the parts corresponding to those
of the 20 previous enbodi nents are indicated by |like reference nunerals. In
this enbodi ment, a pair of channels 111 and 112 are fornmed in the body 27

| ongi t udi nal | !7a| Ofth LN cHRREY 15 WS ac8ShOhsédGrStHe Vatdls relkeivihgos1ébs
opposite sides of the |C pocket 19. The channels 111 and 112 are adapt ed to

recei ve the cdhledpfinglée resRRCtiFed¥t 78 and include opposite widened end

porti.ons confi gurgpifjkeehbsdhentPUd 1aktes8sYe1! h?z %?é#@h@ldﬁaﬁbﬁrﬁugéa
75b, 76a and 76b The opposite ends of the connec PKgsro s 77 and 78 are .

press fitted 7h2nodiARi ARA RRIRIANET g d 1oy (/RO exkesdingt 4R GRPRSite
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their Iongltudl nally central portions with latch receiving slots 113, 114

open to the | #8pe¥kend 1shough Slondated slots 7is apds73gpoEeRBeEhively ch

recei ving sl Okgrhd, t&ééu@pd;héxgﬁgagaaeﬁ‘arm T1Beanyt £2h WaltheSe U8RgEed Ne
body 12 27. _The latches_ 71, 72 are housed_in the |atch receivi n% slots

113" and 114, Baepecticaeng 72% arg; SPAGAR AVAYnErom e zesRestive piy

hol d- down | U9§f7éﬁe 1drdd 7qnawemeahdaéﬁ&&état %baﬁéiértmtﬂﬂrbB?EEEO@ét e
5 directjons fromtheir upper ends. The connectllpgY a% and /8 extend
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away fromthe respective pivot _axes
Y conngctg.ng ods 77 and 78 are moved vertically.

In the position as shown in Fig. 9B where the hold-dowri
lugs 71a, 72a overlie the top surface of an IC 18 stored in the
15 IC pocket 19, the elohgated slots 71c, 72c are oriented to
extend obliquely upwardly as they go away from the IC pocket 19
so that the latches 71, 72 are caused to swing through a
relatively large arc in response to the vertical movement of
the connecting rods 77, 78. Upon the actuating plate 51 being
20 depressed, the connecting rods 77, 78 are lowered to swing the
latches 71, 72 to thereby retract 'the hold-down lugs 7la, 72a
away from the top surface of the IC device 18 while portions of |
the latches 71 . 72 are received in the relief apertures 115,
116, as shown in Fig. 9C. |
25 Fig. 10A shows the principal parts of an embodimént of the
second aspect of this invention. While the latch and its
actuator block or member are separately provided in the
fbregoing embodiments, the second aspect of this invention is
characterized in the latch and .its actuator member being formed
30 in a unitary piece. According to this aspect of the invention,
the latch 83 is mounted at its lower end to the carrier body 27
for pivotal movements by a pivot pin 84 while the latch 83 has
an integral hold-down lug 83a extending from its upper end



of the laftches 71 and 72 and extend at an angle with respect to 10 radial

| i nes passing through the respective pivot axes so as to pivot the |atches
71 and 72 about their pivot axes as the connecting rods 77 and 78 are noved
vertically. In the position as shown in Fig. 9B where the hol d-down | ugs
71a, 72a overlie the top surface of an IC 18 stored in the 15 |C pocket

19, the elongated slots 71c, 72c are oriented to extend obli-quely upwardly
as they go away fromthe | C pocket 19 so that the latches 71, 72 are caused
to swing through a relatively large are in response to the vertica

movement of thg mﬁgp&lﬁﬁ{é @gnq._ggsogmh#%c BEﬂe{:hEaéﬁdJ%tn' Elﬂtelﬁf&fa@ﬁatches
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the latch 83 is unte Its Tower .end to the carrier or pivota
novenents by ah@ldcdown rﬂ-mm is nm#hlemere@ménaﬁlpﬁeeéa%nmm
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pocket 19 and an integral actuator ext endi ng outward ron1the
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force of the spring 85 to move the hold-down lug 83a away from
the position facing the top surface of the IC 18.
While the IC device 18 is illustrated hereinabove as being
15 held down on its opposed sides by two hold-down lugs, the
present invention also contemplates holding an IC 18 down Qh a
pair of diagonal locations by latches 86 and 87. In this case,
another pair of diagonally located latches 88 and 89 may be
added, if desired, as shown in Fig. 10B. A specific embodiment
20 embodying this concept is shown in Figs. 11 and 12 in which the
parts corresponding those of Fig. 3 are indicatéd by like
reference numerals. '
Latch receiving channels 121 are formed in the top surface
of the carrier body 27 at four'corners of the IC pocket 19 so
25 as to extend radially toward the center of the IC pocket 19.
Formed so as to communicate with the end of respective latch
receiving channels 121 opposite from the IC pocket 19 are
actuator guide slots 122 in each of which a latch 123 is
received and pivotally mounted intermediate its opposite ends
30 to the body 27 by a pivot pin 124. The latch 123 has an inner '
end pdrtion extending upwardly from the central portion at the
pivot pin 124 and then turned inwardly into the IC pocket 19
and terminating-in a hold-down lug 123a and an outer end



conprisimg a torsion spring wound around the pivot pin 84, it may be a
spring urging the actuator nenber 83b upwardly. The hol d-down lug 83a is
normal ly either in close facing relation with or in abutment with the top
surface of an IC device 18 10 stored in the |IC pocket 19, but when the
actuator nenber 83b is depressed down, thel#atch 83 is pivotted against the
bi asing force of the spring 85 to nove the hol d-down |lug 83a away fromthe
position facing the top surface of the 1C 18. Wiile the IC device 18 is

il lustrated herei nabove as'being 15 held down on its opposed sides by two
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a projection 125a extend:.ng from the side wall thereof opposite
from the IC pocket 19 such that the projection 125a will be
engaged with a stop 127 provided at the upper end of the guide

15 slot to prevent the upward withdrawal of the actuator member
125. ' '

| The actuator member 125 has a relief recess 128 formed in
~ the side wall thereof facing the IC pocket 19 such that as the
actuator member 125 is depressed to swing the latch 123, the

20 hold-down lug 123a is retracted from the IC pocket 19 while a _
portion of the latch is received into the relief recess 128, as _ '
shown in Fig. 12D. '

In this embodiment an actuating plate 51 is mounted on the
carrier body'27 80 as to drive the actuator member 125. The

25 aci:uating plate 51 is essentially identical to the actuating
plate 51 of Fig. 3 except that the generally rectangular frame
portion 5la is formed with integral actuating extensions 51f at
the internal four corners, each of the actuating extensions 51f
overlying the corresponding actuator member 125.

30 In the embodiments described hereinabove, the actuator
member 39, 41; 75a, 75b, 76a, 76b; 83b; or 125 may be directly
controlled by the IC set/removal mechanism 61. In that case,
however, it is required to vary the control means of the IC



extendi ng secti'on of the inner end portion and term nating in an engagenent
arm 123b. 5 The engagenent arm 123b is |ocated so as to extend into
the correspondi ng actuator guide slot 122 in which an actuator nenber 125
rides on and is vertically novably supported. A torsion spring is connected
at one end with the engagenent arm 123b of 18he | atch 123 and at the other
end with the body 27 to 10 bias the latch 123 in such a direction of
rotation as to bias the actuator nenber 125 upwardly. The actuator nenber
125 has a projection 125a extending fromthe side wall thereof opposite

fromthe I1C D%&%ﬁré&%%&ﬁnﬂsﬁesﬂr ?E&Ehtﬂﬂglgﬁatﬁt'éc%%%éﬁth a

stop 127 provided at the upper end % slot to prevent the
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pocket 19 such that as the actuator nenber 125 is depressed to swn
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shown in Fig. 12D. In this enbodi ment an actuating plate 51 i s nmounted on
the carrier boRRPvideformeyingthe dipdchcgapesprlikRarallel. tonthe support
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Fig. 3 except that the generally rectangul ar frane &grhon 5la is forned
with integral Heverkionr eThenBrdncipa} partshefi hhe Macargiercaceerding ten

of the actuat | A SNBSS o?lfttﬁVthYHnﬁsEBétCQfé%HQﬁﬂ' iw Iﬁi‘é uatpr Renber
125. 30 In the enbodi nents descri bed herei nabove, the actuator nenber
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t he cont r ol means. of the’lC
19. latch 92 is dlsposed in the rectangular slot 91 for
movement into and out of the IC pocket 19 in a direction
generally parallel to the support surface 93 of the IC pocket
15 19 on which an IC device 18 is seated. The latch 92 has a
hold-down.piece 92a at one end which is adapted to be extended
to a position facing or abutting with the top surface of the IC
18 stored in the IC pocket 19 and to be retracted into the slot
91. The latch 92 is normally biased toward the IC pocket 19 by
20 a coil spring 94. Extending laterally from the opposite sides
of the the latch 92 at the other end opposite from the IC pocket
19 are stop projections 92b which are adapted to engage with
withdrawal-preventing means 95 provided on the opposed walls of
' the rectangular slot 91 adjacent the IC pocket 19 to prevent
26 withdrawal of the latch 92 out of the slot 91. '
Vertically movably mounted in the rectangular slot 91 is a
generally rectangular actuator member 96 having a pair of
integral legs'96a extending downward to straddle the hold-down
piece 92a of the the latch 92, each of the legs having a tapered
- 30 camming surface 97 at the lower end on the side opposite from
the IC pocket 19. Formed on the side of the cori:e_sponding stop
projection 92b facing the tapered camming surface 97 is a
' complementarily tapered surface 98. As the actuator member 96



15 set/renoval nechani sm 61 operating on-the actuator nenber dependi ng on
the type of the IC being handled. Wiile the latch is arranged to be

pi votted about an axis parallel to the support surface. of the I C pocket on
which an IC5 device is seated in the previous enbodinents, it is possible
to provide for noving the |atch generallyjﬁﬁrallel to the support surface
for the IC device. This is a third aspect of this invention. The princi pal
parts of the I1C carrier according to an enbodi ment of the third -aspect are
shown in Fig. 13. A 10 rectangular slot 91 is fornmed.in the upper surface

of the carrieqghadprdssall &swn, &Me Tc'%ﬁfn@.ﬁ% 80€£aB88S9T kddperdeedP ekl tid. A

latch 92 is disposed in,the rectangul ar slot 91 for novenent_into and out
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| at ch 92 has a hol d- down pi ece D2a at gne end which is adagt ed 1o bé
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20 coil ring 94.
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stop projecti QatBRimdard 0§ rdtcpioe todetaRiiothte hbewetRgtand fng numerous
complementari Ly c3Re6°%sss) At 13, San'd8idF '35 JECRS ke since the
15 latch means is provided separately from the carrier body 27 and
arranged to be returned to its normal position by means of the
coil spring or torsion spring. o ',
~ Further, according to the fourth aspect of this invention,
the carrier body 27 can be covered by the actuating plate 51 of
20 essentially identical str_ucture for any type of IC device
handled and the latch means can be released by controlling the
actuating plate 51, ‘making it possible to employ the IC
set/removal mechanism 61 in common to all types IC devices
handled.
25



16 i s depressed down, the canm ng surfaces 97 cooperate with the
correspondrng tapered surfaces 98 to retract the latch 92 fromthe IC
pocket 19 agai nst the biasing force of the spring 94. mﬂiﬂ

96 further has a pair of anchor |legs 101 5 _extending domﬁmﬂnmnm Ml
opposite fromthe |IC pocket 19, each of thé7legs 101 havirng & paw *
protruding therefromat the | ower end which is engaged in a correspondi ng
one of engagenent recesses 102 forned in the opposed inner side walls of
the rectangul ar slot 91 to prevent wthdrawal of the actuator nenber 10 96
out of the slot 91. It is to be appreci ageffigom the foregoi ng descriptions
that according to the first to third aspects )ects of this invention, the latch
nmeans is not prone to deteriorate notw thstandi ng nunerous repeated uses,

that is, can enjoy.a Aangcusafrier i for Sedradlsy b%orhabcan@enéevfcé"ﬂvl ded
separately fromthe carrier bod 27 and arra)&ed to be returned, to its

normal positi oRALBGe nRBAStTANSBRFERT iy | Ci GREFLRT SPPIRELSFRG her

according to the fourd basp Qtafm‘in?naﬁ Tevpockes, fober&movanTy brihg G
be covered by the actuatin Jate 1 of 20 essentially |dent|cal structure

f or any type of C| €evree cEh 'ed and the latch neans can be rel eased by
controlling the act ualarﬂm RleRirts g.ivo&am mﬁnwsud)lsaluobeaylex é éiQe

set/renoval nechanis ] n to al es | |ces handl e

A D pn eia8s Pk Psadd $E RS s;paﬁdngnaﬁag £\ Pogket, sald fatch
means having a hold-down lug responsive to the pivotal motion
of the latch means to be moved between a first position facing

the top surface of said IC device and a second position
removed from said top surface; _

actuator means mounted for vertical movements in .
said body and drivingly connected with said latch means so as
to pivot the latch means between sa:.d first and second
positions; and

spring ‘means mounted to said body to bias said
actuator means upwardly to pivot the latch means to said first
position.

2. The IC carrier of claim 1, wherein said IC pocket is a
rectangular recess, said latch means includes a pair of latches,
and a pair of opposed latch receiving slots are formed in the
top surface of said body so as to communicate with said IC
pocket, each of said latches being received in one of said latch
receiving slots and pivotally carried at its lower end by said
body and having said hold-down ltig provided at its upper end,
said hold-down 'lug being adapted to extend into said IC pocket

- when it is in said first position and to be retracted into the
corresponding latch receiving slot when it is in said second
position. '

3. The IC carrier of claim 2, wherein said actuator means



place and transporting it, said IC carrier conprisi nw(;MLQ—ngn
| C pocket for renovably storing an I C device therein; latch neans pi 1y
nounted to said body on opposite sides of said |IC devi ' gd 1C
pocket, said | atch neans having a hol d-down | ug respomnmf"m)mﬁmm;ﬂﬂt al
nmoti on of the latch means to be noved betwdkn a first posftiion® aci ng the
top surface of said I C device and a second position renoved fromsaid top

surface; actuator nmeans nounted for -vertical novenents in said body and
drivingly connected with said | atch neans so as to pivot the |latch neans

bet ween sai d figafudad PEELNIE PRSI metBdrSl’ bRE HBSASr BRIl Bolakd

body to bias sald actuator nmeans upwardly to pivot the |atch rfeans to said
first positiomare eaphe foomedr inetheftep Suwrfaceunt &ald hody 6peskse is a -
rect angul ar rg‘ﬁﬁﬁl : Sl boa! 1kech |ikrd air
of opposed latc r@é?&?ng%ﬁr&i@?rﬁs?graned in%ér%ﬁv&%hshgéggg&%fﬁgfgdgody
so as to comm@appResite,ifrpmsgrid) IC ppeket, 2a¢h I Haid antuaterHEephers

received in Orb‘éigfgbﬁg'iﬁehaiﬁhi{;ﬁc@éi‘{ B fidvermditt i MPGHe o< Faiideduabel t S

| ower end by sai ody and havi ng said hol d-down |ug provided at its upper

end, said hol d®d&&r | ug being adapted to extend into said | C pocket when it
Is in said first position and to be retracted into the corresponding | atch
receiving slot when it is in said second position. 3, The IC carrier of

claim 2, wheiein 4ai FhecIFaCAFTALENSE cladm| 3¢| vhRreinsachof, &aig datch

gzirrge [)3 g _agg erélﬁ)irvi?lfg SUbts hes 6P vt RPEurracetlobatbdhd iv e dotteh
Y surface of said IC pocket.

5. The IC carrier of claim 4, wherein said spring means
comprises coil springs each interposed between the bottom
surface of one of said guide holes and one of said actuator
‘members.

6. The IC carrier of claim 3, wherein each of said actuator
members is generally rectangular in shape and each of said guide
holes is a generally rectangular hole.

7. The IC carrier of claim 6, wherein each of said latches
has an integral connecting arm extending therefrom at its upper
‘end oppositely from said hold-down lug, each of said actuator
members having an engagement hole formed in the side wall
thereof facing said IC pocket, and the end portion of the
corresponding connecting arm being engaged in said engagement
hole to connect said latch and the associated actuator member.

8. The IC carrier of claim 7, wherein each of said
engagement holes has a notch formed centrally at an end adjacent
said IC pocket, each of said connecting arms having short
cylindrical protrusions extending therefrom on its opposite
sides, said protrusions being engaged in said engagement hole



comuni cate with one of said latch receiving slots on the side opposite
from'said | C pocket, each of said actuator nenbers bei ng guided inits
vertical movenments in one of said guide holes. 4. ThetCarrier of craim
3, wherein each of said latch receiving slots has a bot ted
bel ow the bottom surface of said I C pocket 195. The IC OHmm““ﬂ gllzmm
wherein said spring neans conprises coil springs each | et we

the bottom surface of one of said guide holes and one of said actuator
menbers. 6. The IC carrier of claim3, wherein each of said actuator
menbers is gen65%+yo§f8é agmésabfl BasHoRStAnd &Rfhritin $3iid aan&ecaaaﬁeﬁ@f a
general |y rectangul a IC carrier of claimé6, wherein eac

said | at ches hbeing P%me%éﬁnﬁfﬁ inegPeckHive: éﬁﬁ?hg"ﬁ%‘@ﬂ%ﬁiﬁtsrt%ﬂd
upper end Oppoih{:éh&sfém&@'éhiw'&rﬂfé‘@hh arﬁ@cbega? 9@&&%% menber s
havi ng an engagenent_hole formed in the si eo acing sard IC
pocket, and thBaEhiiaphy tPQﬁF-‘i—)lfoﬂ% Jébrstaé-gpé'ﬁépﬁ&téﬁ’ﬁn@@t?hgsar m bei ng
engaged in said engagenent hole to connect said latch and the associated
actuator menber. 8. The IC carrier of_claim?7, wherein each of said
engagenent hol es Bas Bheol¢rcasrifn ofeladm B awheredndeaghaetnsaidid 1 C
pocket, each ofn§ahéméRPNesidd)\hay z*é@.\ib&gg%%& extbAdihgoteRELAT1LS1 ONS

ext endi ng t heref rom on its opposite sid sai d protrusions bei ng engaged
in sai d engageWRWMRIALY cthergfromy &g é’1§ﬂ’d§§i§f heddqtdawnchugsering h sai d

hol d- down | ugsp 8§i£‘ﬂoﬂé&'iﬁ°&@'z‘é?sﬂe%:.’b@sR%%EhVEeEéEGEn{;eﬁfét’é“gséiftf’t5

said | atches and/or said_connecting arns being adapted t0 be arti
posi tioned in satahessprifor sSais émslecgmwhéme baingecpdapted stonhe

wherein each Opaf@isllly positioned in said respective relief grooves.

10. The IC carriei: of claim 9, wherein each of said
engagement holes is formed slightly obliquely such that it
extends downwardly as it goes away from said IC pocket.

l1. The IC carrier of any one of preceding claims 6 to 10,
wherein said latch receiving slots are formed in the opposed
walls of said IC pocket extending perpendicularly to the length
of said body.

12. The IC carrier of claim 6, wherein each of said latches
has an integral engégement portion extending therefrom at the
lower end on the side of said pivot pin opposite from said
hold-down ltig, said engagement portion being received in the
corresponding guide hole and the associated actuator member
resting on said engagement portion. ' |

13. The IC carrier of claim 12, wherein said latch receiving
slots are provided at a pair of diagonally opposed corners of

said IC pocket.

14. The IC carrier of claim 13, wherein there are another



engagenent holes has a reli ef groove extending centrally upwardly
therefrom and with said hol d-down | ugs being positioned in the respective
| atch receiving slots, said | atches and/ or
adapted to be partlally positioned in said respectlv m@ lﬂrooves

orned

The 1C carrier of claim9, wherein each of2@aid eng

slightly obliquely such that it extends downwardly. as

said I C pocket. 11. The IC carrier of any one of precedl ng cl al ns 6 to 10
wherein said |atch receiving slots are fornmed in the opposed walls of said

| C pocket ext gadliNgePgap®ndteH i‘ééél\tri’né A deangtd pfowiddl Atdinotier Padr C

carrier of claimg, wherein each of said |latches has an integral engagenent
portion ext encﬁﬁgiltmlrlﬂnpﬁpﬁﬁé rerRerenet opriteIGiRRCkAt sai d pivot pin
opposite from said hol d-down |ug, said engagement portion being received in
t he correspondi ng gui de hol e and the associ ated actuator nmenber resting on
sai d engagenent gért e I caprdercofariatn bi vhenein saighif porket ds &t ch

recei ving sl ot 3k, ashalr18€ ﬂ'ﬂ&@@'édh@?ﬁﬁ?@a@ f
said IC pocket:'Se @y% %ggrrl ers of _cl alcm 13, wherein there ge%;%(ﬁ)her

pair of said I%W%%W@%PBPE"%%Y Pto\a RAiraPL pepPReedwallgfof said

di agonal |y Oppm%&éﬁﬁ%ﬂ %Ev%%hil&ccﬁﬁfkéa ad Sehdi®e 1&:&“&1& By selig m
1, wherein said |'C pocket is a rectangul ar, recess, said |atch neans

conprising a pAdYorarkeheaid Lpbches daving $31q holdrgownoiug dnvegraldm s
of said | C pockesm and Ripperakhi ea&af&cu?é deiftier beBRiANEE HycKket GriPdnh

each of said latches having said hold-down lug integrally fromits upper

end toward t henNIagemends arm GxFenﬁbﬁﬁe%nﬁﬂﬁr% EnbEdR kit URBR% &N¢hdi ng
integrally frpgdeitengererendthe hold-down lug, said engagement arm being

engaged with a connecting' rod extending along one of said
opposed walls of said IC 'pocket, and said actuator means
comprising actuator members fixed to said connecting rod at its
opposite ends. '

~ 16. The IC carrier of claim 15, wherein a pair of channels
are formed in the upper surface of said body generally parallel
to said opposed walls of said IC pocket, each of said channels
being adapted to receive one of said connecting rod and
including widened guide portions at its opposite ends
configured to vertically movably receive said actuator members,
and each of said channels including a longitudinally central
latch receiving slot formed in the upper surface of said body
in communication with said IC pocket and adapted to receive one
of said latches.

17. The IC carrier of claim 16, wherein said spring means
comprises a coil spr_i:ig interposed between the bottom surface
of each of said guide portions and said actuator members to
bias the associated actuator member.

18. The IC carrier of claim 17, wherein a relief aperture



opposi tely fromthe hol d-down | ug, said engagenent arm being engaged with a
connecting rod extending al ong one of said opposed walls of said I C pocket,
and said actuator nmeans conprising actuator menbers fixe i '

connecting rod at its opposite ends. 16. The IC carri f jm 15,
wherei'n a pair of channels are formed in t8& upper Sl‘m@#’m@ﬂ”u] y
general ly parallel to said opposed walls of said |IC packet, . v e ai d
channel s bei ng adapted to receive one of said connecting rod and incl uding

wi dened guide portions at its opposite ends configured to vertically _
movably recei ves $eirthedCin!8h 08 ERIFH Eommiifliacionivithidhc e 88k dHrnedisg

a longitudinally central latch receiving slot formed in the upper surface
of said body i#ecHnAPRARIPL thEi gOFTegBeRdingntateh flaqeiwinge Adiote
one of said | aisdi@thenl¥he H¥BIL st hSTId-Lovil AuG 16 moved &rdly Fickh ERE |

means conprises a_coil sprij I nt ey posed betyween the hottom'surface of €ach

n
of said guide Wﬁ?‘éﬁ]?fa?ﬂi@gchdﬁﬁ t & PAERHRR of gakd Jatghebging adapted -

actuator nmenbegg HS redivdd G 'sadd 2b1sbai Bpdfturberein a rel i ef aperture
is formed in said body in communication with each of said channels and in

opposition to the corresponding |atch receiving slot, and when. the

associ ated hol d-down ThHE 16 cameibrwy dlladm 18eokonssUwhageinfsgpad 1C
device, a portion of said |atch_hei n%aadgpt edééo be recegived |n said relief
aperture. 19. ShERgement ard is bfyrfptsdyr sagd GARReTHIAG Re¥ghent arm

i s bifurcat ed, recefved e drid @ngadede bpdtheCBi Fefcate apsrengnasr duid he

bi furcate portion of said engagenent arm 20. The IC carrier of claim 15 or

18, wherein s#RF ‘arm has an el ongated slot forned therethrough

whi ch |

20. The IC carrier of claim 15 or 18, wherein said

engagement arm has an elongated slot formed therethrough which
is spaced away from the pivot axis of the corresponding latch
and which extends at an angle with respect to a radial line
passing through said pivot axis, and the associated connecting
rod extending through said elongated slot so as to pivot said
‘latch about the pivot axis as said connecting rod is moved

vertically.

21. The IC carrier of claim 15, wherein the actuator member
fixed to one of said connecting rods at one end is connected by
a first connecting crosspiece integrally with the actuator
member fixed to the other of said connecting rods at
corresponding one end while the actuator member fixed to one of

. said connecting rods at the other end is connected by a second
connecting crosspiece integrally with the actuator member fixed
to the other of said connecting rods at the corresponding other
end.

22. The IC carrier of claim 16, wherein said opposed walls
of said IC pocket extend parallel to the length of said body.



i s spaced away fromthe pivot axis of the corresponding |atch and which
extends at an angle with respect to a radial l|ine passing through said

pi vot axis, and the associ ated connecting rod extendl—ng—mr—eag-h—&al—d—

el ongated slot so as to pivot said |latch about the pivot axis as
connecting rod is noved vertically. 21. The22C carrr l HI MEHillWherEI n
the actuator nenber fixed to one of said connecti ng

connected by a first connecting crosspiece integrall y W|th the act uat or
nmenber fixed to the other of said connecting rods at corresponding one end

while the actuatop3meqher 1bi &efridr Ut cAhifPl] GRORSA i d Qgﬁcﬁtx%ée{}ﬁs ahher

end is connected by a second connecting crosspiece Integral

act uat or nmenbers&iid agtuatomeMgansr ase satqg&ﬁwsc,wwqwgfag

correspondi ng other end. 22. The IC carrier of claim 16, wherein said
opposed wal I s of said | C pocket extend parallel to the |length of said body.
22 23. The IC car?#er Bie dGiaarriegheferAaini 43| arch3nevberein saidi spr:.ng

actuat or nmeans gy, ggg €8PEES6H CEpt PRGE N tirdd gt d1G F Hbou’

claim 13 or 23 ereln sa pring neans conpr.i ses torS|on Springs actlng
general l'y aboutPivet PeSt °§x§§eo¥-'e§lﬁ€c¥b‘§?>e%@n€w-’rat ches. 25. The IC
carrier of claimi1, wherein said |atch neans includes a pair of |atches

| ocat ed adj acent a_pair of diagonal |ocations of said |IC device stored in
said | C pocket. 285.Tikthe 3G sarrderopicrapimod, wherein said lageh means

i nol udes anot hefnditidesdh bate e stehlstldehesd U pidica pat: of ollaganndl

| ocations of said ggw ce stored i.n said | C pocKet. carrier
renovabl y stor ,lr;zj:aé:ﬁ.op@ of sadd; §C device s_tored in sa:.d 'IC pocket.

26. The IC carrier of claim 25, wherein said latch means
includes another pair of latches located adjacent another pair
of diagonal locations of said IC device stored in said IC
pocket. |

27. An IC carrier for removably storing an IC device in

place and ttansporting it, said IC carrier comprising:

a body defining an IC pocket for removably storing an
IC device therein; | '

latch means mounted to said body on opposite sides of
said IC device stored in said IC pocket for movement in a
direction generally parallel to a support surface on which said
IC device is supported in said IC pocket, said latch means
having a hold~down piece adapted to be moved between a first
position facing the top surface of said IC and a second position
retracted from said top surface as said latch means is moved;

actuator means mounted for vertical movements in said
body and drivingly connected with said latch means so as to
move the latch means by the vertical movements of said actuator
means; and

spring means mounted to said body to bias said actuator

'~ means upwardly. '



pl ace and transporting it, said IC carrier conprising: a body defining an
| C pocket for removably storing an I C device therein; |atch means nounted
to said body on opposite sides of said I C device stored in said | C pocket -
for novenent in a direction generally parallel to &a—s

which said IC device is supported in said2% pocket, | t ch neans

havi ng a hol d-down pi ece adapted to be noved bet vveelﬂll!i"i i ﬂmjm"rl
facing the top surface of said IC and a second positi=ON¢ fllom sai d
top surface as said |latch neans is noved; actuator neans nount ed for
vertical novenents in said body and drivingly connected with said |atch
means so as to nove the |atch neans by the vertical novenents of said
actuator neans; 2%d Spei 3§ csxnienvofitany tones afdpbedgding i kesimmildtacloat or

dl . 28.4 The | ' A ' laLes 1 to

Too 12 13, 142437 28, 73 SERAE, whlrBlh BRI 6T Eufiriiure
cover subst anticakcbyerhsubatantiably stheé antiofe daipd slmcfplcexoépsaf.ﬂebbdp. |

f f ' | ; o) k C . arrie
by sai d body. SR5eRtaERecfop wiftdbd SRR 1hoskaRd i aailf S pUcREE 15T
| C carrier of verpicadlyf mpvablylicarried rhy Haiid bt€lyansaid, achaaton means
actuating pl ahﬁdggggg_ggrggi&oagﬁyg‘gié%]%zﬁ%q%t lally the entire top surface of

t of  sai

sai d body except t p surface stored in said IC pocket is
vertically novably carried by said body, said actuator neans underlying

sai d actuating t e pna0reTRE A4 i clai r g i
actuating plat ep?%'cl EggsIg_ggﬁ%%?aéfr a:ﬁ{ g%‘ret anﬁ%(g)(\g{%?% subs ar#'-i S?I %/8t he
entire outer padi pher yhereimdar aactuating ipdatencdnfiiguged to cover

substantially the entire top surface of said body except the
top surface of said IC stored in said IC pocket is vertically
movably carried by said body, said actuator means underlying
said actuating plate.

30. The IC carrier of claim 28, wherein said actuating
plate includes a central frame portion covering substantially
the entire outer periphery around said IC pocket, and integral
extension ledges extending from said frame portion at its
opposite ends so as to cover substantially the entire top
surfaces of the corresponding end portions of said body and to
overlie said actuator means.

31. The IC carrier of claim 30, wherein said frame portion
has depending skirts turned downwardly along its opposite side
edges other than the end edges from which said extension ledges
extend, each of said skirts having an engagenient protrusion
protruding therefrom to be received in a corresponding one of
vertical grooves formed in the side walls of said body.

32. The IC carrier of claim 31, wherein a pair of recessed
spring seats are formed on the top surfaces of the dpposite end
portions of said body, coil springs being interposed between the



extension’l edges extending fromsaid frane portion at its opposite ends so
as to cover substantially the entire top surfaces of the correspondi ng end
portions of said an 0 overlie said actuator nmeans. 31. The IC
carrier of claim3 infii 1RGN rame portion has depending skirts turned
downwar dly al ong iﬂwﬁgﬁﬂgm‘élmlﬂmedges oRller than the end edges from

whi ch sai d extensi edges nextsent, each of said skirts having an

engagenment protrusion protruding therefromto be received in a
correspondi ng one of vertical grooves fornmed in the side walls of said

seats are for EePoh Thaqish sBarpaead B G nesbsiftin brBaR ISR Lok e,
body, coil sprsaid actuwating @laread between the bases of said seats and
t he correspondi ng extension | edges of said actuating plate. 33. The IC

carrier of claim32, wherein a pair of guide pin holes are forned in the
upper surfaces of33sai TheppotarrierdoforlaimS2qf whardibhoal\paigaolf ghidaipin

ol o and sai covLtbsb S 78" GrbbkosbngatPe SENERE PhIbRIR e o

body bei ng pospéroiens ophe=idebpdyy ceaehodf cdist entiemsienptedges sawihga de

pin holes. hole aligned with the corresponding guide pin hole, and said
recessed spring seats on the opposite end portions of said body
being positioned oppositely from each other with respect to
said guide pin holes.



