Descri pti on APPARATUS FOR | NSPECTI NG SEM CONDUCTOR
DEVI CE Technical Field [1] The present invention
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and | ower external appearance of sem conductor device.
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Technical Problem

(8] Therefore, it is an object of the present invention to provide an apparatus for
inspecting semiconductor device which is capable of enhancing inspecting speed by
separating and arranging a vision inspecting unit for inspecting lower external
appearance of the semiconductor device and a vision inspecting unit for inspecting
upper external appearance of the semiconductor device.

(9] Another object of the present invention to provide an apparatus for inspecting semi-
conductor device which is capable of not only enhancing overall inspecting speed but

also lessening size of the apparatus by moving a vision inspecting unit for inspecting
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image of a tray loaded with semiconductor device, the image acquisition unit being
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Brief Descrlptlon of the Drawings

[30] Fig. 1 is a conceptual view showing the apparatus for inspecting semiconductor

device in accordance with the present invention;
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Drawings [30] Fig. 1 is a cosceptual view show ng the
apparatus for inspecting sem conductor device in
accordance with the present invention;[31] Figs. 2 and
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[40] That is to say, the apparatus for sorting semiconductor device in accordance with the
present invention adopts a method, so-called On The Fly (OTF) method, for inspecting
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310 OV?fra tpyip ¢ r%qvgaaaﬁgofdhﬁptrays% aétt%%?rwgtWIta%OBt u r aI ity
[84pf t réyish@imde8adquidamwinitl78] isttheinbpeadhgigadit@dtate in the loading
I ns %?&)tvlsgghfg%éd i St‘heatraajv hlgf u!eoa.r lo qg&’%ﬁgﬁ)%l Egntlﬁg aa‘ﬂtl grgtyﬁlave an ac-

state I n oadl ng r ooves orne @y
i nstiaistien g A eritzerpaing iaged Blaﬁfml@né‘tﬁ“tf df“é%ﬁd]e ARPYLHWo
t he réwaiy tks trayed i ncl ude an inmage acquisition unit 73 1

[SSL or %ﬁ gé(ijfil{l(lt)lp gs %1%9% ?{f ?]t %]I{da]}é gle I(S)aaglg%a\% H)ectinl%quntit m/aé/ ]_include

ul Si
bei ﬁdlghmlﬁtntg@alt vRpmitting ltghagcrp% Aty ThyAdirectign @atghel with an
| rragtppa@aﬂfaezs loh the Wil © 16:aed BnAd w2y mgdltlglamt BRigR raCeiNdhg @dt 720
| 0a aecelvmnq%?tt %81%%1?621' thlé grrr]lmlttgr%%ln&dlu Z?ﬁé FS gl\f}cll Pnstgggﬁtio%% side of the tray
Her éoadalgoaﬁe&ra afraipagsenalyeidls aait trigeshionmy bor aspestisg tdading state of

uni the/s3hicodSuckit@dicd NirkicBordhce widltiRd de@dvih F@Q@ﬁe € the WightYeceiving
atran% rring tool 620, or as shown in 9an§

| led over a tray in the noving path of the
[861 r ay Theilendingetatoinsfiengnaumiitthagiog the[a@die dendibed striatagers shown in
acquydsi 11 g 19Nddterddnel tha® tht Wadl SRR tRGschRRAINGorele AL 1 is
'n tgggd {n%%s(?el tﬂgt the light receiving unit 720 receives light emitted by the light
emitting unit 710, and bad in case that the light receiving unit 720 fails to receive light
emitted by the light emitting unit 710 because the emitted light is blocked due to the

inclined loading of semiconductor device | in the loading groove 2a.



grooves 2a formed in the tray 2, may use a | ow

resolution canera, and may have an ac quisition area
wW@2008fl2@5z e enabl i ng i nage for sem conduct or JdRET/ER200%/001953

of about two rows in the tray 2. [85] In addition, as

shown in Fig. 11 and 12, the | oading state inspecting

unit may include a light emtting unit 710 emtting

light across the tray in a direction parallel with an

upper_surface of the tray 2 |oaded in the tray |oading
[87Uni t ;Thg legdiggestafeidgnegingg nifingy teppmit sighile Hg CPliltgﬂ% fnif Po%?flerate

t he abmcgimtal @griat dridnganually cof 0t therbhaihk edteiof tHehemmpp):hJStdr device 1,
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senmiBrBuEs iR Peld29 copjrolied BY alsﬁe@r%wlﬁ t he
[88] eceiMéangyhié, aliceappfiratul €orlihspbdting @&Ricundugtotl Bdvice 12 Becofddfide with
522 éﬂeo}@gégﬂtq{l%ﬁ{)ﬁma{) ﬁ%% %@1%&%&&33’&&%%‘8 ‘ﬁ%e%%gﬁl% apparatus
deté@ﬁﬁﬂé@sﬁﬁﬁPmﬂﬁﬁﬂﬂﬁﬁﬁlng state of the sem conductor
[89pl evi gewill dis @Q@ﬁarbfﬁ t€ ma& ﬂd’l&ﬂ il the altitlgh VariRS elodifR@tidmdhd
7 18 Vg.l’ela(.:tg)ln%ezl be r%lgalgig éne Fen{t ?r%e?tlonh\}/ﬁhl%lelé %e art1tnt% frr(])gl t mslptérét or
f ai Iseope@f rhée@iev@on Thef 1temnteméﬁzﬁ tb@ﬁ ﬂnmesengmver@ﬁﬁ meh gnodi-
uni tric£ihs RRCAIRBoAHE tIﬁiHn%rﬁi@n' t¥ided kifeyRbRE K\@mmom@sdoﬁe of the
t he |nch| gd Ioa % ¥% q1conductor deV|ce lint
Ioa&PH@‘%f B 42 }f T1YYhE" Y oadi ng state inspecting
unit may transmt signal to the control unit to
generate abnormal signal and manually correct the
| oadi ng state of the sem conductor device 1, or
correct the |oading state of the sem conductor device
1 by sucking and | oading again with the transferring
tool 620 controlled by the control unit. [88]
Meanwhi | e, the apparatus for inspecting sem conductor
device in accordance with the present invention may
further include a sorting unit and be used as the
apparatus for sorting sem conductor device. [89] It
will also be apparent to those skilled in the art that
various nodifications and variations can be nmade in
the present invention w thout departing fromthe
spirit or scope of the invention. Thus, it is intended
that the present invention cover nodi fications and
variations of this invention provided they cone within
the scope of the appended clains and their
equivalents.C ains [1] An apparatus for inspecting
sem conduct or device conprising: a transferring too
for transferring a plurality of sem conductor devices
pi cked up by a plurality of pickers for picking up
sem conduct or device, the plurality of pickers being
arranged in mcolumms xn rows (mand n are a natura
nunber not |less than 2); and an i mage acquisition unit
for acquiring image of |ower external appearance of a
plurality of sem conductor devices transferred by the
transferring tool in order to inspect external state
for sem conductor devices by anal yzing i mage of | ower



external appearance of sem conductor devices. [2] The
apparatus for inspecting sem conductor device of claim
wao08ha9es n i nterval s between the pickers of tPEI/KR2007/001953
transferring tool are fixed in one direction of width
and length directions, and controllable in the other
direction of wwdth and length directions. [3] The
apparatus for inspecting sem conductor device of claim
1, wherein intervals between the pickers of the
transferring tool are con(}laimsl e in at | east one of
wi dth and | ength directions. The apparatus for
i nspect PHGPREM TR HIBLCHRE &F@w@éu@?r denire 6HBPIHTNG | ai ns 1
to 3, whensifdiring iodl fol fadftdrifg 4 lutalily. of [s&hicdidic ®p paias piked up
for ins | NG : y .
cl ai e §$ %% ggltml&%ﬁ%ﬁ}éngmggpe%e%ﬁco%du(?& d§g§§ tRé %lurah;% of
are i ndeiskeieibeing W%%’@I%Wlﬁmﬁﬁw eV 68 fhh are[aeljatupal number not
met hod fegd thugpesd i ng semi conduct or device, the nethod
conpri s ngm} Q% StS%PS ucr)lft fort ! alﬁ%];lelrrrrla N9 owepe 9hal a grance of a
transferr|n§ (B? Al % of 1SeNt conduct or devi ce gp%

t r ansf epurahigy @fcﬁelmqtmdmh@ davigss (ifantfengd ltyrthptrmééqreng tool in order to

ar r angechspdet @ﬁt@lﬂw{tmfbsmserngwldﬁmmdlces B haBzRatiMi@ of lower
nunber not | ess _than ?Q gplrlng step for
ernal appearance o ehnc I’I’? OI'
acquiring i ma 85 o1 F Swer™ eXt er fia appearance of sem
[2] conduct dhe gwatagsdoninspastingrsemitopguctan detieerfstaamrli ng

gtog:: 5 ?%eﬂeﬁ%ﬁt@%ls %gttv&tsﬁ ngfp%cl:(gﬂ; r(‘)g Hﬁgﬁﬁgﬁ&rﬁé tRI Ralfixed i 1n one
u |
ower cAret Al SppLa gttt e eaE: Srection o

acquire@mhhamh@nthQQIQUQU|rlng step. [7] The nethod
3 for 'nsﬁﬁ&&hﬁﬂmﬁgﬁhﬁﬁﬁé s%&u%ﬁﬁkﬁﬁd@%cé%ﬁﬂ@%ﬁ

wherein the i.na r ear an
seni condi ‘EfFB‘rm‘B%@ E’SENCF% gq’ﬁft‘iagﬁ e &D\?/QTF§OWPM’IC mn
at | eastt leaa;eorwfof\mdhlancahdgthel[rgctttmnﬂl rections between

(4] the pic ‘fﬁé gfatlfs qgf 15%)@9@{ %Eﬁﬁc@gddcgﬁ ldev%er %Q? gné &F claims 1 to 3,
pl ur al ws are | ess in the image acquiTing

step [8P8ﬂﬁmapﬁaﬁa? 1 E¥Oi nspecti ng seni conduct or
[5] devi ce Fbemipasiusdor iaspectinktsemicondurtdr dsyiecdtiang onmottcldims 1 to 3,
i nspect kx)ﬂgreﬁlecpé @91&‘?#&1%9 leall® é Q}{n @?&H&{qy%daﬂﬁ%ro%f
| ower external appearance o {'ur al
seni condtittier- devi ces and anaIy2|ng ach|red i mage; a
[6] second wiraéthad fonBpgetingigniicintiudt@rdelvias pReinttgd comprising the steps
sem congpctor devices by acquiring inmage of upper
surface of sem conductor devices and anal yzing the
acqui r eHfapsfrafee stemier Sasfidngi BIPEHY A spaicpidigionfgtices by a
bei ng i Geds@drtigdiooMering atphaylith oapiekerbidhged @l t@hinhyxnabws (m

sem con grlflcf: 1% ok a%gt\{llra(f Slmber not less than 2);

image acquiring step for acquiring image of lower external appearance of semi-

[

[a—

conductor devices transferred by the transferring tool; and
inspecting step for inspecting external state for semiconductor devices by
analyzing image of lower external appearance of semiconductor devices acquired
in the image acquiring step.

[7] The method for inspecting semiconductor device of claim 6,
wherein the image of lower external appearance of semiconductor devices is
acquired after intervals in at least one of width and length directions between the
pickers of the transferring tool arranged in plural rows are lessened in the image

acquiring step.



a loading unit for supplying sem conductor devices to
the first vision inspecting unit and the vision

WO p@paeddshig unit; and a sorting unit for sortiPQI/KR2007/001953

(8

9

—_—

[t}

sem conduct or devices in accdance with the

i nspection result of the first vision inspecting unit

and the second vision inspecting unit. [9] The

apparatus for inspecting sem conductor device of claim

8, wherein the |Ioading unit includes a guide unit for

gui di ngAHt?P%ar’i%tHEt Obfnsﬁecflf‘%%n?l%’&éﬁowef’ﬁe QOIBP%ﬁl%ﬂ ity of

sem condtied oikiodewipe@sgani fa ithpedring gernikbidutor devinek hgacquiring
the tr a¥n e%?g)v«;ep J&H%ﬁ‘ﬁgéﬁ%&e olaz{]@mtam?l Jf sérﬁltcoﬁ/duﬁfopﬁewces and
[ nspecting unit an econd lon’inspecting unit

are i nsteAlyZing aguiEeddmage;of the guide unit in order.

[ 10] Thesappavigionsnshaiting D8PS lispg-tia e mintionducibodevitey by e
gfom(;lr IaIS ggsq%inn:gﬂgﬁ n%é g %E& stlﬂfgc% f‘s@n%c&r{gl {;tglsé)e%?cteé ﬁglalﬂnllykmg the
i mge oﬁcqu%ii@eéhmé%ttb? waqmdaw@amép?@énwnlbbﬁ@gdnstﬁ@ﬂ@ver a tray
sem conﬁu@émltld@mmﬁa@@ (Vﬂ%@ﬂﬂlcbﬁtﬁlcﬁiﬂ ae@&esrmr e

sem cond&:ct or

the | oadi oadmé Hn{’? YorS 51e1p1%1¥13% Sefmlcon actBr deV1cF§/ toqgvﬁrstgvmon mgpectmg

erre ransferri
t ool , anmtmthwg@nanawzg gt and t f or anal yzi ng t he

i mage ?ﬁ doHihg ?mbﬁbr Miﬁltl M&n@ﬁcttﬂ{ﬂefiicéd lﬁrac&ma&lc@mh the

i nspecting exter or e.res

sern condueegP el el Ay ShinsPSRERRF T Esecond visin

i nspect impecsepiwbnduct or devi ce of claim 8, wherein

the sec ?Héjaﬁﬁaﬁlh@rfoﬂ 1H§n@@tﬁ{gl s@ﬁw@ﬂdldct& @Qﬂ%é SRHmMAN | nrage
acqui sition u or ac upper surfa

o the. SbfFindBhbeurbrREasis Sy R0 siPR iyt vy
Y- axi s dadecwitlom gl,uraalt}dofanrmcnmgletoa detigez iandja dnving fupf for moving
anal yzi gg .0 %.lolng?‘%%uﬁﬁqlﬂitrﬁq t@fu’s%&bﬂ@g{%c%ﬁﬂl@dﬂﬁ ¥ %econd

unit and. j nspec exter st at respective
seni condiiop spacé\l;g g are; “ﬁwﬁ?fi&ﬁﬁa ¥ Of\Pﬂea%l‘ge ‘Hﬁltrlgefqebn

[10] s a noThagppdiarsdon iospeaingtshdidondationgevied ¢f céand 8 he

X-axi s gL ekt Ofl 5131]1 ﬂis &EB%Q& &ﬁﬁﬁﬁ%&d' cular to the

Y-axis direction, ar at i nspecti ng

semi condutRasF 2eYIEE [t feq aeflTing ImagR o lover PHemalapprgrnce of

Vi Si on bmsg@endre Bgniveidictondgyeet when the aheorafiort aariconductor devices
mar ki ng

ik con%@ééd&% S AL 0 RALRE Bl L Mtercd by agsteming
seni con#9beBt devi ce conprising: atray formed with a

pl ural i tyinRfge la@aghimnourgt fOﬂMﬁ@zir@&lﬁ&@ha@é hdyuirkeby the image ac-
respect |

i nspect I %1?1‘[181? IH%IP %ﬁth (‘:S)[%l g{(?ﬁ%& ate(l) gfé&g%p%%@\;e semﬁgnductor

| oadi ng @‘ﬁ%‘éves fornmed in the tray, the | oading state

[11] nspect Thgappaiatushe ingpet iiptsamlcofdirdir aeard oftetia 8 r ay

| oadi ng w'ljlgrle}n ti]eo saegzgrgd \\/}ASIE)nh 1ntsI|)']e%‘[1rt1gr e comprises:

an image acquisition unit for acquiring image of upper surface of the semi-
conductor device by moving in X-axis and Y-axis directions, and an image
analyzing unit for analyzing the image acquired by the image acquisition unit
and inspecting external state for the respective semiconductor devices, in which
the Y-axis direction is a moving direction of the loading unit and the X-axis

direction is a direction perpendicular to the Y-axis direction.

[12] The apparatus for inspecting semiconductor device of claim 11,

wherein the second vision inspecting unit inspects a state of laser marking

printed on the upper surface of the semiconductor device.



[14] The apparatus for inspecting sem conductor device
of claim 13, wherein the tray loading unit is a tray
w0 e@ss8@ss i ng device including a pair of gui dePCNKR2007/001953
for guiding novenent of the t4ay; and a driving unit
for moving the tray along the pair of guide units, or
a tray stacking unit stacked with a plurality of
trays. [15] The apparatus for inspecting sen conductor
device of claim 13, wherein the | oading state
[13] ns pect M@P%?tPS %’6%1"?‘%1@%56““&‘?% H‘é@l‘edeéﬂfaﬁ?@l"%ﬁub‘% uni t
for acquinny figmedragse apfurdity valyadinagedvesidaded @ith the respective

conduct g)g AeviLGs . Hae i mage acqui sition unit bei ng
i nstal over t tray loading unit, and an inm

anal yZ| ﬁ&)adwgtstafedpspsﬁmgﬁmﬁ@r iptpectingderalingcypls inghe 1f1$léf00VeS
I mage acorfied §i the @y, thel 1badadpcktit@ Bipgetihdighil adi ingalkddatifcent to a

of the ﬁgn}moggﬁgﬁﬂg) de%e\%'th %errL 6] The appar at us for

i nspect | ctor deV| € of claim 15, wherein
[14} he | maabe aRPguiLusifel iBspeiiizsemicongistos e eer efdemtar wi t h
a transt@ekinnge tr8Obadifyf utif ia aslfase framswnﬁgsﬂevﬁc@n@mlﬁdneg a pair of

g :\r/nl g g n lugi 711n1ts§0r %P&r?%%to X Srnen tgn 0aR& & P% a %H¥IH% uﬁllg%)a Imﬁ)é’ ing the
State | AapE0RS o PHRPE EUGEITIMSES Fas Srlh USrAckedgith Aplralty

em ttingfridyght across the tray in a direction parallel

th an urface of the. tr aded tray
150 adi ngTH%%fpﬁra Sidierinzaroihg i EePEceihingS | gn
f r om t h@hpiegithe loading btalg inspedting psit ebrhpdes:n t he opposite

side of o ek 1§1%Qinﬁgo%hﬁ1rln€[iﬁag@%f h FRERa Al MZ k-
unit for ins | padi ng st a

dovi ce PAMEBETR it tae it S ucuTeing Tay ik ST e Toacing
||ght receiawd ng unit. [18] The apparatus for sorting

seni congyigtQn aﬁizﬁyinggeurﬁ%pz{daﬁf'zﬂl% ﬂmﬁm PRABLASY 0%mage ac-
| nspect Iq{III 1tlgr? lrlrrlll'? ??nrc]l 1nsptec%1rngq§£é|mcgesta?e of the semlconductor device.

[16] The apparatus for inspecting semiconductor device of claim 15,
wherein the image acquisition unit is installed together with a transferring tool
for transferring semiconductor device.

[17] The apparatus for inspecting semiconductor device of claim 13,
wherein the loading state inspecting unit comprises:
a light emitting unit emitting light across the tray in a direction parallel with an
upper surface of the tray loaded in the tray loading unit; a light receiving unit
receiving light from the light emitting unit installed in the opposite side of the
tray loading unit; and an image analyzing unit for inspecting loading state of the
semiconductor device in accordance with the receiving state of the light
receiving unit.

[18] The apparatus for sorting semiconductor device comprising the apparatus for

inspecting semiconductor device of claim 13.



