| C TEST HANDLER/ BACKGROUND OF THE I NVENTION Field of the Invention
The'present invention relates to an IC test handler for conveying various
| C devi ces such as sem conductor mnenories when naking tests on such IC
devices. Description of the Related Art In cases where a

sem conductor testing systemis wused to run tests on |IC devices such as
sem conduct or wgBpABss€S. a plurality of | C devices to be testpegrpaneado be
pl aced at predeterm ned testing positions. Wse iis made of an IC test

handl er to effectively performsuch an |IC device placenent work.
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conveyance and eRaktfbgRoFedidlagpaathly devices, a variety of sensors which
detect the state of action or abnormality, a control section which

controls actions effected by the mechani sm section on the basis of outputs
fromthese sensors, an operative section wth which the operator enters
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post upon the electrophoresis, the sample to be separated is placed as a
narrow zone in the electrolyte solution, i.e. background solu-
tion. In the electric field the various components of the
sample become separated as separate zones. In order for the

20 zones not to spread excessively, convection of the background
solution must be inhibited. In zone electrophoresis this is
done, for example, by stabilizing the solution by paper, gel
or some other supporting medium.

25 The latest stage of electrophoresis development is capillary
electrophoresis, which is one of the most rapidly progressing
areas of application in analytical chemistry. In this method
the background solution is in so narrow a tube, capillary,
that the viscous forces of the liquid will inhibit convection.

30 The inner diameter of the capillary usually ranges from 20 to
100 pm. Electrophoresis is thus performed in a free solution;
thereby disturbances caused by a supporting medium are eli-
minated. It is also easy to eliminate from the capillary the
thermal energy generated by the electric current, and thus a

35 high electric field can be applied, thus speeding up separati-
on. Furthermore, automation of capillary électrophoresis is
easy.



occurrence of abnormality such as a fall of the IC devices 1is carried out
by displaying various alarm codes of several tens of digits which have
previ ously been prepared in correspondence with the type of abnormality
whi ch has occurred, on a panel display provided on the 1C test handler.

By the way, Jddeifigescase of the above-described IC test hang@fordo® user
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view ng the operation screen of the panel display. However, a
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Capillary electrophoresis has many advantages, such as high

20 separation speed, high resolution, and small required sample
size. In order to achieve high resolution it is important that
the sample can be introduced as a zone as short as possible
into the capillary. The capillary volume in itself is very
small, and the sample volume must be only a small proportion

25 of the capillary volume. The problem of sample injection in
capillary electrophoresis has not been sclved satisfactorily.
At present there are two methods used for sample introduction,
the hydrodynamic method and the electrokinetic method. In both
methods the capillary is first filled with a background solu-

30 tion, and for the time of sample injection the sample-
receiving end of the capillary is transferred into the sample
solution, the amount of which must be sufficient for the ca-
pillary end to be immersed in it.

35 In the hydrodynamic method, the sample is injected into the
capillary by a pressure difference. The pressure difference is
produced either by placing the capillary ends at different
levels, whereby a hydrostatic pressure difference is produced,



an experience of operation of the ICtest handler. This neans that an
unfam liar operator may not necessarily understand with ease. In contrast,
it may al so be conceivable to explain in detail using expressions which
everyone can understand, although the explanation excluding the technical
terms Wl begay®ygdidsl 1 cult to wunderstand for the skilled opearauswvenise

The product life of the IC test handler itself is of the order of 10 to 15
years. In case an alteration of software has occurred within the period of
time as a result of the addition or change of the I C devices to be
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ling back into the background solution, and that there is a
sufficient amount of the sample. The transfer steps are incon-
venient and affect the injected sample amount, and additional-
ly they are to some extent uncontrollable. The mere dipping of
25 the capillary in the sample solution will cause a small amount
of sample to be injected. In order for the introduction of the
sample to be precisely controllable, it must be performed wit-
hout moving the capillary out of the background solution.

30 US patent 5141621 discloses a capillary electrophoresis system
wherein the sample-injection capillary and the separation
capillary of the electrophoresis apparatus are fixedly linked
to an interface chamber. The construction of the interface is
difficult and the fixed interface complicates, for example,

35 the replacement of the injection capillary and/or the separa-
tion capillary. Furthermore, in the system of the US patent,
it is necessary to use pumping for pumping the sample solution
through the injection capillary into the interface chamber or



for displaying predetermned post contents; help file storage neans for
storing therein help files containing at |east detail information on itens
of the post contents displayed by the display neans; hel p function
execution nmeans for executing the help files to display
6 the detaigqg) .g; §smetion; and a pointing device for pointiggme@idei trary
position on a I spl ay screen of said display neans, and wherein a display
of said detail information by said help function execution means is made
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P 20 sped up and facilitated, and the amount of the sample injected

can be controlled with precision. Furthermore, the required
sample amount is very small.

The main principle according to which the injection method
25 according to the invention works is as follows. Initially the
inlet end of the geparation capillary of the capillary 2zone
electrophoresis apparatus is in a pure background solution.
Electric current and electro-osmotic flow transfer a homo-
genous background solution into the capillary. In order to
30 introduce a sample around the inlet end of the capillary, the
sample solution is introduced in such a manner that, in the
area of the end, the background solution is replaced con-
tinuously by the sample solution while contact with the elect-
rodes ig maintained. After a selected period the sample solu-
35 tion is withdrawn from the vicinity of the capillary inlet
end, and it is replaced by the background solution. The volta-
ge may be on all the time or during selected times. Thus samp-

le zones of precisely the desired size can be introduced into



Fig. 9 is a flowhart showi ng a procedure of actions perfornmed when an IC

device is transferred from a custoner tray to a test tray; Fig. 10
is a flowhart showi ng a procedure of actions of the IC test handler in
case an abnormality has occurred during the ordinary action; Fi g.
11 is a fl owckhas b7k Nng a procedure of actions of an al ar mcliragleye
performed by an input/output processing unit; Fig. 12 is a diagram
showi ng an al arm nessage display screen; s Fig. 13 is a diagram
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w ndow i s displ 33 apd : ol I s a diagram showi ng a di spl ay
screen a@é%@:hﬁg to this pﬁ&lp]l%' 8 appearing when a detail

di spl-ay button is clicked. DESCRI PTION OF THE PREFERRED ENMBODI MENTS
The 1 C test hamileeintenthbos Peldsborbiedvbelowoin detaddscwilbidrefeneted alo

detail wth refgre 4 i i Ngs. Fig. 1 is an
ext ernal virsew &?Iet %%%Pég?égfn%an er = df l?‘)g&ﬁg{agﬁﬁt)odi ment,, showi ng a front
view of a hori Zduge lconvedePters e PEineipleff AP idylagyy zene gigffRo-
The |1C test hgpnresis®0 shown in FIG 1 conprises a door 110 which is

opened or clos tg fged an | raw ralkty . 0 usi oner trays n
LCD (a |iquid ??fl S 25 $p|§e ‘%‘ggzj gs%%\‘}g% g@%%‘g%’ﬁ%f’h“n‘? 123G CH e To
provi des an opdhg ilsNensiprenhaVig & fixed sampleriniection ewpiddaryngs and

? Bredgt ?1({1“ ned galrar M di sphieyi@ts tHeshinple O%n%@wc&hﬁ_%@vh e a@@mmgigi tae a
eypoar SenVvi as.an o [1on unt throu v 1 C are ente .
various set vaFtL{leesfl%gg FoRm %‘{‘sﬁ’k&ﬁ g‘r?é’,ab%fc.s,amgg?a%ré}fa(ftolqncc&é)\}ﬁgg?to be
tested and th&iaureofer trdgRiets ranengmbrdimentred-heamevablegaample cier
116 with which Jdcghbs papYithig ftddaiigiy reokaeSind@peish,ng on the state of

action are put an or hlinked. . 1.g. | s._a _diagram show ng. a. .
schemati ¢ confr‘%@&rrgt Bon Ofgapﬁ%%%gﬁogaege%ﬁ%%nﬁ&t ﬂg t%ff F%ﬂ‘?ﬁehh‘hh‘?%"rl 100
havi ng t hel®ext emngRpappady aaceordpicttad tihe ipvgntion; As shown in FIG 2,

the 1C test hardlgRrel@0 i s agppytslasherturthBe SRESRINGR dFakhel Bahpte Nth-a
stocker 122, a sx‘ctlon heﬂg 126, a | adert 1%2‘ a sor?tkié:rp'anber 130, a test
chanber 132, arUfrdG8k °BRA BFY 3TN 5 SO F85aEPVE !

Figure 7 depicts an embodiment of the movable sample-in-
jection capillary according to the invention, wherein a short

20 sample-injection capillary is immersed in its entirety in a
reservoir containing the background electrolyte.

Figure 1 shows the general principle of capillary zone elect-
rophoresis. Each end of the separation capillary 1 is placed

25 in a reservoir 2 and 3, which contain the background electro-
lyte solution 8. The reservoirs have electrodes 5 and 6, which
are connected to a high voltage source 7. In addition, in con-
nection with the outlet end of the separation capillary 1 the-
re is mounted a detector 4, by means of which the particles

30 separated in the capillary are detected. The detection can be
performed, for example, on the basis of the absorbance of the
sample. The sample travels through the capillary 1 past the
detector 4 into the reservoir 3. The inner diameter of the
separation capillary is typically approx. 25-100 um.

35
In PFPigure 2, a, b and c, there is shown an embodiment of the
invention in which the sample solution (N) is introduced into
the vicinity of the capillary inlet end by means of a fixed



9  138. The nechanical part serves to heat an | C device which has been
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for keeping a plurality of 1C devices 118 therein. Use are nade of
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the thinner arrows depict the direction of the electric cur-

rent and the electro-osmotic flow, and the thicker arrows de-

pict the travel direction of the sample solution in the

sample-injection capillary.

25 Figure 3, a, b and ¢, shows an embodiment accecrding to the
invention in which the sample solution (N) is introduced into
the vicinity of the inlet end of the separation capillary 1 by
means of a movable sample-injection capillary 10, the inner
diameter of which is greater than the outer diameter of the

30 inlet end of the separation capillary 1 of the capillary zone
electrophoresis apparatus. The difference between the said
diameters of the capillaries is typically approx. 0.1-1 mm. In
a, the injection capillary, filled with the sample, is ready
for being lowered into the injection position. The electro-

35 phoresis voltage is on, and the background solution is flowing
into the separation capillary. In b, the sample-injection
capillary is being introduced around the inlet end of the se-
paration capillary 1 in the background solution in such a man-



I ntra-head pressure-negative and frees the captured 1C device 118 by
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testing, dage rﬁ‘iﬁéﬂﬁd?taflt ke Ih&ldklg&buhgs@o‘lﬁ&){oﬁ24'rh1)§e 1860 HAG! lhtméve]z34
IS provide wth a ural i C S_Lnot _shown IC Vi

118 are individu ?? ﬂ'ttea}lfv'e %‘Hg %%?c ée? s°1 F ?nwﬁf"é‘h aiiye etf?elﬁ
(not shown) |SPHF9u@ﬁ‘t 3 nrennepHnindepepdent eefi ﬁéﬁs igfiechéonCsystemes Thes

to thereby praibdfc asE etlh@cbéj‘@wqm&xaﬂe&&eaf 1hb@ dHe @ezsasaﬁléﬁﬁ’capitmaﬁ
sem conduct or t.este 200 @f% he co

the electr,ic nne
in this manner; tﬁle &M tore TREF S %ogﬂ%f ?Je%?%r?h°es“}‘tfﬁ&| g:ﬁ’f on
the IC de\J+5ces‘31ﬂB’.-”OM?ﬂﬁa uentg and dihe ofnjqrticd ddnese Thel g-hdawtemg
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pict the travel dlrectlon of the sample solution in the samp-
le-injection capillary and the movement of the sample-injecti-
20 on capillary.

FPigure 4, a, b and ¢, shows an embodiment of the invention in
which the sample solution (N) is introduced into the vicinity
of the inlet end of the capillary 1 by means of a movable
25 sample-injection capillary 10. The sample-injection capillary
10 may also be fixedly mounted. In this embodiment, in the
bottom of the electrode reservoir, in front of the inlet end
of the separation capillary 1, there is a conduit 11 having a
diameter greater than the outer diameter of the injection
30 capillary.

In Figure 4, b, the movable sample-injection capillary which
contains sample solution is brought to the vicinity of the
inlet end of the separation capillary in conduit 11 in such a
35 manner that it will not block communication between the inlet
end of the separation capillary 1 and the background solution.
In b, the sample solution is being injected so that it will
entirely fill the surroundings of the inlet end of the capil-



the high tenperature or |ow tenperature state during the testing to return
the tenperature of the IC devices 118 to the ordinary tenperature, in
order to prevent a rapid application of tenperature stress and a dew
condensation. Once the test tray 124 carrying the tested |IC devices 118
thereon is Rﬁéb%fﬁa@d at the bottommpst stage of the unsoak-mheReie 136,

it Is successively raised stage by stage so that the tenperature of the IC
devices 118 is returned to the ordinary tenperature by the tine when it
reaches the topnost stage. The test tray 124 at the topnost stage is
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174 and a suUdt+ion sensor 176 provided on each suction head 126 in order
to pick up and rel ease the |IC devi ce 118 and to detect the captured state

thereof . nEBnBERUEORE GOV RAN T ohBn GO SBite SCUUROCE,.

control wunit If4f‘ I nput/outp erature control
unit 14620a Re% endt of e Se(PIa/rIa)‘iléﬁn?éPEerm Pa§4BeeIaﬁYiP‘4H1tteéis?§rthat
interface (|/#)s upper edge is at the same level as the bottom of the back-

ground solution reservoir. In the bottom of the background
golution regservoir there is a protrusion 12 constituting part
of the bottom. A movable injection capillary 10 has been lowe-

25 red into the injection position, and into the surroundings of
the inlet of the separation capillary 1 there has been injec-
ted sample solution, which is beginning to flow into the sepa-
ration capillary under the effect of the electrophoresis cur-
rent. After a suitable time, any excess sample solution may be

30 sucked off via the injection capillary 10 or in some other
manner.

In Figure 6, there is, in the bottom of the background soluti-
on reservoir, a depression 13 which constitutes part of the
35 bottom, this depression guiding the movement of the injection
capillary 10. The upper edge of the separation capillary end
is at the same level as the bottom of the depression. The in-
jection of the sample is performed as in Figure 5. In the em-



unit 150. The sequence control unit 142 includes a processor and a nmenory
and'is inplenented by executing a predeterm ned program by use of a

dedi cated operating system (0OS) allowing a plurality of tasks to be
processed 14 in parallel. The

i nput/ out put GEGHYHhesuni t 144 serves to control the action opcid®rweise
mechani sm section shown in Fig. 2 in response to an instruction fromthe

sequence control unit 152 and sends actionginstructions to the notor
controllers 170 and 172 and to the solenoid valves 174. The input/out put
control unit l4bdisteetssobuFpmises f aride 6stbei himeenkiansetkib ofothesing &e-

sequence cont r@ionu@abilétgrrgriéhguﬂﬁﬁiﬂlfﬁﬂr RRZ8NES Bk fsgggh&gegkggéer

118. The tenperature cQ uni t qurOVI des” a control
tenperat ure of 3@ &H&k 1BRGRHEIANSHET (9fe thes SaRArahbpbFaReanyd t he t est
chanber 132. The user interface conversion unit 148 serves to control

i nput/outp of et,ween ce cont.ral _board 140.,and,t he user
interface g%ardmi%g%%rg & %'T%gguggfggﬁ B bl isryq 1060 SHRLPRAAVER an
i nput / out put prAd@eddi.ngsunifiilied sghafhensampdet pyeady nferfheing| 16yexed t
_164|- d_The | nputirdd fite PTOERESIOAY podiith oh62 The aelaetegﬁeﬁﬁéréfm%@icég@yis
including a progcessor. .and a nmenpry. ing an erating system(e.qg.,, .
W ndows  (r egi sotnér.eadlq r%%éek ‘E%“rgs)%%ﬁ‘%& Tyt ‘gf%“é’&ﬁ ﬂtfog the d.gfpgﬁ?‘a’e‘?%/
used in gener alcardddanyl leokpat *¥LOWS epigipitheo fillowt- Fnobesthaginpect i
DT cossl NG AN oy Sdat ot B nae ha B S e o e B Bepar gt S &Y
occurrence of acr?%é(igf‘ﬂ'oy l%o%‘t%f raerﬂan\ﬁef:htgﬁ'é 'btb%r%iqsor?fstg?‘geﬁgﬁ?%ﬁ’éjfs
The input/out @re Agadnshcramiothess The vibyjaaripmovadildary 10 is so short
15 connect i Mha®f 1€h@il NPYE/ SHHIIEENROGARSLBEA WY Tt P 2aligRouhAes bR 112,
t he keyboard 114, nDusE 18? a hard& gﬁk drive (HDD) 1827and a sgea er
184. The inputfﬁﬁt%ﬁplcﬁ L¥r FRESHMRI9 67 1% T (TRE £ §f 1§ EoARREeLYed
adapted fH7 a imtedgher sepatatiamd@pdlilaryohyoneans off tthecgliepheophotes te
connect ed. The diah@ndli, Skn dthe/ mibBadi fieAt €55 LRGN 7, 2che! Fadid SNRRESREY:
for the help S%QSS% dlsBIa¥ Althoqﬂh thﬁﬁgsrse 180 | s uysed as, a polnting
devi ce by way FERpPE, CBENEPI SO HRR HPRIViEEY &Gckhhgs 1anppydinpgtey of
al so avail abl e.the separation capillary may typically range from 0.1 to 2. By
the selection of a smaller inner diameter for the injection
20 capillary, a smaller sample volume is obtained. The sample
volume may also be affected by the length of the injection
capillary.



(I'nput Ar Set Data and Action Instructions Using Operation
Scr een) m’m "]""ﬂmmnmcon will then be nade of an action effected when a
pr edet er mi néd operatsd creen is displayed prior to the ordinary action
to enter various set data or action instructions. Fig. 4 is a flowhart
showi ng an aghigH ,Esggocedure of a help screen display perfopsEfiercoss
concurrently with a system operation screen display. For instance,
consideration is given of an input operajjon screen when entering various
set data on the customer tray 120 prepared by the user of the IC test

handl er 100. cjaimg Previous to the ordinary action of the IC test

handl er 100, the input/output processing unit 162 displays on the LCD 112
a system operation screen for the entry of various set data or action
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Fig. 5 is a dehecamliydaisolating aBSyﬁmre@pwanrenbMQaeirntaTwmagtbg way
of exanpl e th@@@éﬂn %L:?étﬁtsat @ﬂ?rw}{féy c%%tthmg BaERSFoudd @\MMB@E& set

vari ous data t he “cus r trays 120 gare on a _user-to-user SI S.
The custoner EPEYtERA: | ALY oy | ROFRESYi ABr KhEaFESREVOAFS oush8et
val ues of theeletistedey Baing 130 camtacs WiXipid ahigh-Véluateh souZcpi t(eh’

and "distgnce, e r I er 128
and thlau?i oade%aélfz&%%go (2? ﬁttq{ehgugfggr%g&# Eﬁ %Ei]birf%yt Fz%%ksettl ng
screen cont ai k8% %F&#Fl ﬁ@?é&%ﬁ?ﬁlj‘%?@ﬁ QEtthe &FEPLE: 18 HRFFPTMSSNRY ch
parts of the ggshored al Eaxed 28y xrtdwambysmqsummmm@nacdpnray (8, 10)

under st andi ng, of of e, gpenal Uanihe qRLSER s 0a! 8P m@tﬁgﬁgecmmt Atter

the display o stomer reen
i nput / out put phecskthendnpPf tlg® sweﬁvpgegamﬂeiw (@at af ofhe Wéﬁs}étlaﬁ’ens
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303 for supeexiisémgirdlgy,dahd £ptéy a predeterfliddugimet bRe camirad-Sngkct he
cust onmer traytse£t| é&llary is withdrawn from the vicinity of the inlet end
20 of the capillary (1) of the capillary zone electrophoresis
apparatus, whereupon the sample solution (N) will be replaced
by the background solution (8).

2. A method according to Claim 1, characterized in that the
25 sample-injection capillary (9) is fixed, and its inner diame-
ter is greater than the outer diameter of the inlet end of the
capillary (1) of the capillary zone electrophoresis apparatus,
and the end of the sample-injection capillary is placed around
the said inlet end in such a manner that the ends will overlap
30 one inside the other, and after a predetermined time the samp-
le solution is withdrawn from around the inlet end of the ca-
pillary (1) of the capillary zone electrophoresis apparatus.

3. A method according to Claim 1, characterized in that the
35 sample-injection capillary (10) is movable, and its inner dia-
meter is greater than the outer diameter of the inlet end of
the capillary (1) of the capillary zone electrophoresis appa-
ratus, and the end of the sample-injection capillary is placed



_ d so that the understanding is easy even for the
unskl |1 gmulﬁuﬂul“ﬂ(ﬂm“m cri bed herei nabove, the unskilled operator nmay
not necessari |y uhdetstand the neanings of all of the set items fromonly
the contents of the display appearing on the setting screen. For exanple,

unski | | ed opekas #433i@@y not fully understand the neanings of ddifrd7eei® of
"tray setting node", "device access nethod", etc. Concurrently

with the display action of the custonmer trgy setting screen described
above, the input/output processing unit 162 supervises whether a denmand
has been i ssueddcunadicap! aamciﬂm @‘ndallnelsﬁch‘cai aedhner that the ends will

correspondi ngt o %ﬁ% ti éﬁ@% %EBQ:Q{e ot Ehegfaépéﬁyer %C#)r%ﬁeggxﬁlggélptlme

screen has been SCreen cont a
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For exanpl e, a difd Anfieteend exenut edpoT1 AHNAQAYS of (£RE| NG ry ada8BEKac -
which is a gener r he i nput/out put processing unit 162 so
that it bec%negtr% (%12)[3%8 ?%%I?%%l‘%y a predeterm ned hel p screen.

Fig. 6 is a diagramill ustrat| ng a help screen displayed by the execution

?f a helt ?_ file.qAf tpeheehbakhaa'o:ra gn%![‘Cﬂlﬁﬁ he, l&!ﬁ&?&:'&hﬂh&e@”u? h&&gS&ﬁmr
ray setting scre 0 n_Fi use ointer_o

nouse 180 is § W?tle eﬁr?égn ﬂié; Frmrlﬁpe CQP zﬁggre%\ﬁﬁ'go’to
know and t he rrmlm%@ |a§>R§lrFi<§kl§d issgnt Haiixesl prgnt@s owiwiddw & operdwithg (1he
nmeani ng ofid he £¥ni@a in the bottom of the electrode reserv®ir, ehd &fﬁhé&&@

of that itemca dIS a s a help scr hown in H
I n general, théﬂ%gﬁﬁ’ u%FqVV¥Rﬁnﬂfﬁﬁ9§§|§ﬁ3?eﬁhet Tamshet PE gh?a??@P%F'
plurality of t@mis:m@nemﬁpmﬂaml cf10)a pirstetbé mofabhat lsampils ahjectaten,

and has a functd.—,qm1@Irg,ovmgwglatf&iddﬁ/ain§ia@ grei edal:0pi qlhhroqgfto the
speci fication of,

keywor.d. The tOpIC ar e .assoc another SO
as to facilitat elc'tlI’l"e‘ % Fﬁaa? CFH%FBPFF&#?B% et epEgpiblay
adi agram [1ust rat izvpea etlcsqmtmpeoreeml apporegars ,f @ndr eiftegvangradebeininsd

specifying a qui\MH @_he Samp 1 ifrBRict 168t eaeyﬁiaﬁpr@@r)\ $8 W HdEanCErdm fhe
keyword (e.g. esiredtopic is specified to

di splay a pl ura‘f’lctlgpl(ﬁ’ f’ng:‘E ?%’r‘gtlerﬂlettoef‘ﬂl s keyword. Any one is selected

fromanong the plurality of topics thus displayed so that the specific
contents of thaj tQ@Pifethod according to Claim 1, characterized in that the
20 inlet end of the capillary (1) of the capillary zone electro-
phoresis apparatué is in fixed contact with a conduit (11)
formed in the bottom of the electrode reservoir, the diameter
of the conduit being greater than the diameter of the sample-
injection capillary (10), and a fixed sample-injection capil-
25 lary is placed in the vicinity of the inlet end of the separa-
tion capillary (1) of the capillary zone electrophoresis ap-
paratus, and after a predetermined time the sample (N) is
withdrawn from the vicinity of the said inlet end.

30 6. A method according to Claim 1, characterized in that the
upper edge of the upper end of the separation capillary (1) of
the capillary zone electrophoresis apparatus is mounted at the
same level as the upper edge of a protrusion (12) formed in
the bottom of the background soclution reservoir, and the end

35 of a movable sample-injection capillary {(10) is introduced



are dllmuﬁﬂﬂglmﬂmgﬂehel p screen as shown in Fig. 8. |Incidentally, Fig.
8 depi'CFs¥ a topic "custoner tray size" is selected to allow
di splay of a help screen containing the specific contents thereof.

The hel p screen di splayed through selection of a topic can bear a
sentence, awhogisagg a table, a static image, a dynam c i NESOrRd149

ani mation, etc., as needed. A part called a hot spot is provided in such a
sentence, diagram table and static imagp, This hot spot is clicked with
t he mouse 180 so as to allow display of a pop-up w ndow containing the
negnln? Ofdthﬂnﬂﬂmﬂkoblbhﬁity of the inlet end of the separat10318a ilpertion
and rel ated i a e ccordi ng n
case the unde%ygt ang' éfx\g}f 3%'%96%%% e% gé)& %E%o%hreu?&fc%c l'l?ll IEEEHP oﬁ‘%/?:hje
contents (e.gary a‘%@nt%c@l@?‘d@m i) thony b Huld v rpﬁ hehé neaid| iglet

di spl ayed helgngscreen, the operator may select a stepw se display of

anot her hgl p screen containing nore detailed contents (e.g., a static

i mge or a dynamc inmege). If necessary, the input/output proce55| ng unit
162 is able 1o pr oethedaacenrdies fai @orie Moidkaractestipet finobhatethe
speaker 184 Ggspas eagel afvuﬁél utpgezdéﬁal@ﬂ e & E&rgéloﬂaéalﬁlﬁew R1§CE£ENs

descri bed above ste eration screen
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enbodi ment aldames leved] pss diheeibotdlont @f ©0 depaebsidem(DB) t feroedr it i Oie

screen tpgbe EBt%QJnﬁ)éﬁdthE b&é)%#’f&'{ﬁﬁi ts%mc%ﬁaegsémf hg:ﬁ@%@t AR %E‘“:Q | f

needed allows a 8 ﬁ ‘Pﬂp %/ of a npre detai anati on, I agr am
i mge, etc. “E‘“’aé’ Qs &FFAR £3bk11aRer % 1?01’RYER9‘*??41@P&PI “f—?le
contents of eeuahmmyrmcﬁnthe higpl@its phdyefl wpesapaaation esapinlapedil yiagdt he
contents of iy 8YptdaAEITRIC e 11kt thd @amb%e} cém'ca llargn(ﬁyl)en

though t here has occurred an alteration of a so re att e ant
addition or catgeigFarReirem g Ginif et ég'f*elal‘?h’b?]eefccﬁﬂq} be obvi at ed
such an 1% nconveni ence that each itemon the displayed operation screen

m ght not be @SS%'@%%%EB&B%&OE& epi $1Pf1, %ﬁ%@ﬂgekhgﬁeeﬁﬁtbbyhe

si mul taneously alteri n%ﬂ"é 5
cor r espondi ndh Hh@% PIEEG188s CRRLLlary (10) qoudppsd Mitkaas GF'“MSth
Al arm Di spl ayisuportro@oeedr énte e Abioimialyl bf) the inlet end of the sepa-

ration capillary (1) in such a manner that the ends of the

| e

20 capillaries will be against each other, and that the injection
capillary is completely immersed in the background solution,
and after a predetermined time the sample-injection capillary
(10) is withdrawn from the vicinity of the said inlet end.

25 9. A device for introducing a sample into the separation ca-
pillary (1) of a capillary zone electrophoresis apparatus, the
capillary zone electrophoresis apparatus comprising two reser-
voirs (2, 3) which contain a background electrolyte solution
{(8), the reservoirs being interconnected by a capillary tube

30 (1) which contains background electrolyte solution; electrodes
(5, 6) placed in the reservoirs, the electrodes being in con-
tact with a high-voltage source (7); and a detector (4) at the
ocutlet end of the capillary, characterized in that it comp-
rises a movable or fixed sample-injection capillary (8, 10)

35 which contains a sample solution (N).



Descri pt mslllmml made of an action in the case of making an alarm
di spl ay Hﬂ‘“m currence of any abnornmality in the ordinary
action. It is &sslflnedl Yor exanple that the ordinary action is an action
transferring an 1C device 118 fromthe custoner tray 120 to the test tray
124 and that tRgehsaigevi ce 118 has fallen down in the coursep@ifmrioteoias
transfer. Fig. 9 1is a flowhart illustrating an action procedure
when the I C device 118 is transferred fromjige custoner tray 120 to the
test tray 124, in which a series of actions are carried out by an action

task executed byo. tmedaemeemmahgotoumauﬁ@ Séwradtierfiizéd 3n that the
First, the actiomlasied idh LALS-SOPOALIPNL, ¥athous | apkerpardar 1h0, Lhe
or di nary actions are re erre opgener%l )) as acC as nteh

expl anat i on) eRE@E@%%FtﬁPEﬁﬁ?%ﬁﬁnkﬁm%nc§h¥¢®lCGﬂiQCQ421@h|¢e§°nﬁElt (11}

sol enoi d val vesr&i‘xﬂed)ﬁn/\/&me%oth@ml Gf)uiﬁ@lél@ﬂtr%aét tebervdif, 4k Andmeadses
t he suction_head 156 to Vi c

118 re on ust one
tray 120 (sPep 9B f%r%e@t%legngg?nt% ?&@E‘gﬁﬁrﬁ f e lng\pEe-
action task vemje@tsiqm@lammarynblo)t laadl Chelevaricl 1Y Has bEethe zdpéidd- by
suction to the gyxbéﬁetéygdy*gbhggegdiaéégyat¢glthe basis of an output from
the suction sensor 176 fed to the input/output control unit 144 (step
402) . 21 When t he suction of
the 1C device 118 is verified, the action task then raises the suction
head 126 with the 1C device 118 sucked (step 403). The raising action
ceases once a position sensor (not shown) detects that the I1C device 118
has reached a predeterm ned position (step 404). Afterward, the action
task verifies whether or not the I1C device 118 has fallen down fromthe
suction head 126 in the process of the raising action (step 405).
When it is verified that the 1C device 118 has not fallen down, the action
task then drives a notor (not shown) for noving the arm having the suction
head 126 fitted thereto so that the suction head 126 noves in a
horizontal direction to convey the |IC device (step 406), and verifies the
stop position fromthe notor conveyance distance to conplete the
conveyance action (step 407). Afterward, based on an output fromthe
suction sensor 176, the action task verifies whether or not the IC device
118 has fallen down fromthe suction head 126 in the process of the
conveyance action (step 408). When it is verified that the IC
device 118 has not fallen down, the action task then |owers the suction
head 126 with the |IC device sucked (step 409). The |l owering action cones
to a stop once the position sensor detects



that the 1 C device 118 has reached a predeterm ned position (step 410).
Afterward, based on an output from the suction sensor 176, the action task
verifies whether or not the IC device 118 has fallen fromthe suction head
22 126 in the process of the lowering action (step 411).

Al t hough the @gfdRmesask verifies whether or not the |C devipegrichBolags
fallen down in the above steps 402, 405, 408 and 411, it detects the
abnormal situation if for exanple the |IC device 118 has fallen down in the
course of the lowering action in step 4Q%g(step 412), with the result
that an alarm output request is nade to a state managenent task executed
by the sequence control unit 142 (hereinafter, referred to sinply as
"state managenent task) (step 413). Fig. 10 is a flowhart
illustrating the procedure of actions of the IC test handler 100 in case
an abnormality has taken place during the ordinary action, the flowhart
showi ng the actions perforned by the state nmanagenent task. Upon the
receipt of an alarm output request fromthe action task, the state
managenment task verifies that the requested al arm does not overlap with
the al arm being currently output (step 501), and the cunulative nunber of
occurrence of this alarmis counted up (step 502). Besides, the case where
an out put request is made of an alarm overl apping with the al arm bei ng
currently output is the case where restart of the action is specified

wi t hout clearing the abnormal situation causing the occurrence of the
alarm so that an al arm out put request i's nade on the basis of the same
cause. In this case, the abgwe=s —= - ' on of the
cunul ative number of occurp@nce is not carried out. \\\
23 There is also a possjbility that a structural incpnveni ence may
occur when the cumul ative punber of occurrence of the sLne alarmis
frequently counted up and reshlts in a larger val ue. Fo; this reason, the
curul ati ve nunber of occurieqce i 4 supervised to take frly measur es.

By way of the user interfafge/conversion unit 4 | at e managenent
task then requests the inp‘t/ou{put processi ng unit 162w thin the user
interface board 160 to dl,play an al arm nmessage, with tjhe result that the

~ ~r N AR ~
=1 ST N e | =
- — - ! o= L N\
/] = U7 [ |y i 7
5 |+ — i e ~N I 1 1
— — __— _-._ // /q \\ 8 ,//. \ _—___ _— ‘Ls
- - - — 3/ T — — =
— — — — S . |l====
D

FIG. 1



i nput /out put processing unit 162 makes a predeterm ned alarmdisplay on

t he ‘scréen of the LCD 112 (step 503). Furthernore, by way of the

i nput/output control unit 144, the state nmanagenent task allows an al arm
buzzer (not shown) to issue an alarmsound for informng the user of the
occurrence of \aheaRpgr mal situation (step 504). The state nepEAGaRRist ask
then allows the signal tower 116 to blink in red (step 505) and brings the
action of the entire ICtest handler 100 to a stop (step 506). In
this manner, the stage nmanagenent task pgforns a series of processes upon
the occurrence of an abnormal situation, and the action stop state of the
entire I1Ctest handler 100 continues until the operator gives an
instruction to restart the ordinary action. Description will then
be made of an alarmdisplay action of the input/output processing unit 162
in response to an alarmdisplay request fromthe above-

24 descri bed state nanagenent task. Fig. 11 is a flowhart illustrating
a procedure of actions of the alarmdisplay performed by the input/output
processing unit 162. Upon a receipt of an alarmdisplay request fromthe
state managenent task, the input/output processing unit 162 displays a
predeterm ned al arm nessage corresponding to an abnormal situation which
has occurred (step 601), and to give a supplenentary explanation of the
contents thereof, it activates a help file which has been prepared in

advance (step 602). Fig. 12 illustrates an al arm nessage di spl ay
screen. An al armmessage appearing on thedisplay screen shown in FIG 12
consi sts of al arm cgdes~ef—~ he order of_ Beveral tens of ¢Tmes_and has the

arm di spl ay._Thereffore, it is
dtand the dontgnts|of the
-iit froma ng rewlng of the

sanme contents as thgse— of-fhe convent
not easy for the unskil+4=d| operator t
al arm generated and the—netﬂgg of canpge

di spl ay. -8 Copeurrent|yi@ th thej-al [essage di sq ction, the

i nput / out put 6?ocessLng uni b 162 super 4 lhet her or 1 - pper at or
demands a gui de dirspl ay—ef | t he expl an t he al ar m|di contents
as well as of a nefihed-of -canceling t mal situati p 603) .
When t he operator £lji.cks_a |'guide.disp]. tan an_t he y_screen___

ut/output grocessihg unit 162
ts correspdnditng\t ¢ the alarm

shown in Fig. 12 usi t he ymuse 18Q,.
di spl ays a specific. ption of th
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25  message which has hitherto appeared as well as a nmethod of canceling
the-al arin (step 604). Fig. 13 is a diagramillustrating a display
screen appearing when the "guide display" button is clicked. As shown in
the diagram this display screen contains sentences indicative of the
speci fic cont gpg §7/3het NE content expl anation and the net hod gdr/Formoise
cancel l ation, and sinultaneously it contains a diagram a table or a
static 1image such as a picture to facilitate the understanding of these
sentences. Thus, view ng of these display g contents enabl es the operator to
easily understand the neaning of the ala4n1nessage and to be inforned of
how to cancel the al arm generated. For exanple, the display screen
of Fig. 13 and display screens depicted in Figs. 14 and 15 descri bed

her ei-nbel ow are created and di spl ayed by executing a help file on Wndows
(registered trademark) which is a general-purpose OS. This help file
contains a plurality of topics to each of which a piece of information is
allocated, and it is characterized in that the topics are associated with
one another so as to facilitate the retrieval of related information. In
the case of the scr shown in Fig. 13, a part called a hot spot is
provided in the sentleneces™1 the content explanation, sentences of the

met hod of cancel | atijon,—diagram table and static image. This hot spot is
clicked with the musSe=EH as to allow display of a pop-up w ndow

26 cont ai ni ng t he EeaEi=g pf the termof that portion forth as
shown in Fig. 14ﬁKAff§EfféLc ng "?" mark at the upper t he
screen, a pointer, \off LhéAnyis 180 nmay be noved to an item whosg meani ng
of the termthe 1useT=WaBES|tP know so that the above poprup w ndow is

di spl ayed by cli cki neesthe#npuse 180. Taki ng into fconsiderjati on a
case of further digqgEzmgfa detail guide, the display screen off Fig. 13
is provided with a 'fdetai F_guide" button. It is to be appreciatdd§hat the
"detail guide" buttdE-deed=npot be provided in cases where it i sy to

understand the expll&nai-£on| of the conLeﬂLgﬁggomn in Fig. ere it
is also easy to undgistafiE {he method ¢f cancgling the at ed.
In case the "detail |gu:de*=putton is provided,| the input]@ it 162

supervi ses whet her q& net—f he
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operator has demanded a display of the detail guide (step 605). Wen the
"detrai | 'gui de" button is clicked with the nouse 180 by the operator, the
i nput/output unit 162 provides as its output a detail guide on the
contents which are considered to be difficult to understand nerely by

provi di ng sent@{;?%m@ diagramor a static inmage of the contgefrioree1de
expl anation or of the nmethod of cancellation on the display screen shown

in Fig. 13(step 606). Fig. 15 is a diagramillustrating a specific
exanpl e of a display screen appearing yhgn the "detail guide" button is
clicked. The display screen shown in 27

FIG 15 contains a dynam c imge or an animation in addition to a

suppl ement ary expl anati on which is not found in the display screen of Fig.
13. By incorporating a video file into a help file, it is also possible to
performa dynam c i mage di splay on a help screen. For exanple, if, when
there is a need to exclude other structures in order to recover an IC
device 118 which has fallen down, it is possible to explain the procedure
by wuse of the dynam c inmage (or animation), the wunderstanding is easy and
even the unskilled operator could cancel the alarmin conpliance wth the
di splay. As needed, the input/output processing unit 162 allows an output
of an operation guidance voice fromthe speaker 184 concurrently with the
di splay shown in Fig. 15. When a restart switch (not shown) is
pressed after the cancellation of the alarmby the operator view ng the

di splay screen in this manner, the st at gvepagenent t ask se;@sgﬁia t he
user interface conversion unit 148 to tlezé\pgut/output procgssithg unit 162
an instruction to cgase the display of |ah=h 1rmrressage scr ggn—and of a
hel p screen assogiated therewth, mhilé:_:wul?aneously it segads|an
instruction via tﬁg;hnput/output control=ualt 144 to sw tch[Ehg|signa
tower 116 into green/lighting and ceasef=the output of the alFar®jsound from

the al arm buzzer. _Subsequently, the 3fy acfion i S_resufieg by the
action task. — — l#-this -maANer, af-al-am-di splay A$ as

28 a resul aby Ty\ thhe | esi} nerers 10
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the alarmin the formof a help screen containing a diagram or a static

i mage in:response to a demand fromthe operator, and if necessary further
allows a display of explanation of the termas well as a display of detail
guide information containing the dynam c inage. Thus, by selecting the
di spl ay cont e@ige7iapigaccordance with his/her |evel of skill, sichadpersat or
is capable of knowing in detail the contents of the al arm generated and
the nethod of cancellation. Even though there has occurred an
alteration of a software attendant on the addition or change of the IC
devices to be tested, there could be obvP4fed such an inconvenience that
the contents of the displayed alarm m ght not be associated with the
contents of explanation thereof and so forth, by sinmultaneously altering a
help -file corresponding to the altered software. It is to be
appreci ated that the present invention is not l[imted to the above

enbodi rent and that various nodifications are possible w thout departing
fromthe spirit of the present invention. For exanple, in the above
enbodi ment there has been described a case where displayed as a system
operation screen is a custoner tray setting screen for perform ng various
settings for the custoner tray 120. The sane conception applies to a case
29 where the other setting screen or the action instruction screen is
used as the system opegratli screen. For exanple, if the user cannot tel
what a displayed acti ¢rn} i ructi on means on the system operation screen
for instructing an a¢tjjon|\hstructiléh or when to ispys actiong
instruction, a help s¢xéen[xhy be displayed to obta cific~

S?{/

N
expl anation in the fomnmof \génten:es, a diagram a % ge, an
ani mation, etc., Jthergb Q\abl inpg the user to ¢asil Q what the
display itens nmgamwit¥ouf \amy Teed to consul t Fa—reNg Al t hough i n
t he above enbodi nent,, he] w| scr epn has been di e entry of
vari ous set datalor a 'on\ nstrictions with the sy screen
di spl ayed, a heljp fil Bgegared f or maki ng t he|hel pist ay my
contain various tlypes ngaanl bpoks (a hardwane jener a
speci fications, gn opgr I%Fo\[l gui de, 2 nai ntena A 13
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Al t hough Wndows (registered trademark) has been envisaged as an OS used
by the i'hput/output processing unit 162, the other OS having the

equi val ent function is also available. In the above enbodi nent, the user
interface board 160 has been intended to have a function

30 as a perng@emdsigonput er. However, separately fromthe | Ged@sdgopand! er
100 there may be provided a personal conputer so that the above-descri bed
online help display action is nmade on a screen of the thus provided
personal conputer. Al t hough the dy@ i zontal conveyance type |IC test
handl er 100 has been described in the above enbodi ment, an |IC test handl er
of automatic fall type or conbination of the two types may be enployed. In
t hese cases, the online manual book display nmay be nade by superposing a
hel p screen on the system operation screen displayed. Alternatively, such
| C test handlers may allow an online manual book display upon the

occurrence of an alarm 3l WHAT IS CLAIMED I S: 1. An I C
test handl er conprising: di spl ay nmeans for displaying

predet ermi ned post contentg; help file storage neans for storing
therein help files containing at |east detail information on itens of
sai d post contents displayed by said display neans; hel p function

execution neans for executingg said help files to display said detail

i nformation and a poilpti nd4devi ce for pointing an arbitrary position
on a display screq@ of saiddisplay neans, and wherein a display of said
detail information By sajd help function execution neans is made on an item
poi nted by said poiHhLQg ice anong itens of said post contents contained
sad di splay screen. 2. An |1 C test handler according to claim1,

wherein sa®d di ay neans include a dis@ay unit having a
predet er mi ned displ iy screen, and a processing unift for producing image
data on said post cbntents to be displayed on saild display screen. 3.

An I C test handler gaccording to claim1 or 2, wherein 0 said help
file storage neans pre a storage unit for storing said help files in the
formof digital dath into a predeterm ned storage nmedi um
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32 4
wherei n’

UegUT T T~ ¢
An | C test handl er according to any one of the precE; '01@, das
: said help function execution neans are a processing unit

for executing said help files by use of a predeternned operating system

5. An | C test handl er according to any one of the precedi nge
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(54) Title: METHOD AND APPARATUS FOR FEEDING A SAMPLE INTO A CAPILLARY ELECTROPHORESIS APPARA"ly
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(57) Abstract

The invention relates to a method and device for introducing a sample into the separation capillary (1) of a capillary zone electrophoresis
apparatus, which capillary zone electrophoresis apparatus comprises two reservoirs (2, 3) which contain a background electrolyte solution
(8), the reservoirs being interconnected by a capillary tube (1) which contains background electrolyte solutions; electrodes (5, 6) placed in
the reservoirs, the electrodes being connected to a high-voitage source (7); and a detector (4) at the cutlet ead of the capillary. The sample
is injected by means of a fixed or movable sample-injection capillary (9, 10) by placing the sample-injection capillary in the vicinity of the
inlet end of the capillary (1) of the capillary zone electrophoresis apparatus in such a manner that the sample solution (N) will surround
the said inlet end entirely, and sample is tansferred into the separation capillary (1) by means of an electrophoresis electric current or in
some other manner, and after a predetermined time the sample solution is withdrawn from the vicinity of the said inlet end, whereupon the
sample solution is replaced by the background solution (8).




