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1° k TITLE OF THE | NVENTI ON PROCESS OF PACKAG NG
SEM CONDUCTOR CHI P I N SYNTHETI C RESI N PRODUCED FROM PRESSURI ZED GRANULAR
SYNTHETI C RESIN AND MOLDI NG DI E USED THEREI N FI ELD

OF THE | NVENTI ON This invention relates to a sem conductor fabrication
technol ogy and, nore particularly, tota process of packaging a

sem conductor chip in synthetic resin and a-nolding die used therein.
DESCRI PTI ON OF THE RELATED ARITLE OEOAMENIWEENTIPON when an i nt egrat ed
circuit is fabricated on small areas on a sem conductor wafer, the

sem condpRIGTE YBIGE PIACKAANAS SENICONDAICTOR @HIP (NS NITeIEIGE chip is
nmounted on a lead frane. The lead frame is placed in a cavity of a nold,

and_ syt R PROISULED PRER FhEKORIEDANUERRE YR Oflc (he bare

chip on ane 1n thé syn C resin. granular synthetic
resinis [ i e L traces the sequence shown in
figures g’éﬁﬁ’h&ﬁ%ﬁﬁﬁ&?gﬂgqgﬁﬁ i1 g | di ng apparatus is described
her ei nbel ow. The prior art nol ding apparatus | argely conprises a

nmol ding die 1 and an injeEﬂﬂdBJQEﬂﬁiglﬂ%iﬁiﬁﬁﬂﬂing die 1 is split into an
upper half 3 and a lower half 4, and cavities 5 and 6 are forned in the

upper hal f TBiscingehtién kelatss toal dendicondwapetibri¢afiyn tedhpology 4, imserted into
the lower half 4, and is connected through runners 8 to the cavity 6.

Ej ector phfiguber®y, G0 prdRBisof Piiabfith 4 Bfliconductor chip in synthetic resin

and a molding die used therein.
DESCRIPTION OF THE RELATED ART

Conventionally,_ when aa integrated circuit is fabricated on small areas on
a semiconductor wafer, the semiconductor :wafer is se;:)arated into bare chips,
and the bare chip is mounted on a lead fraxjne. The lead frame is placed i'n a
cavity of a mold, and synthetic resin is injected into the cavity so as to seal
the bare chip on the lead frame in the synthetic résin.

If granular synthetic resin is used for the packaging, the process traces the
sequence shown in figures 1A to 1E. Firstly, the prior art molding apparatus
is described hereinbelow.

The prior art molding apparatus largely comprises a molding die 1 and an
injection unit 2. The molding die 1 is split into an upper half 3 and .a- lower
half 4, and cavities 5 and 6 are formed in the uppér half 3 and the lower half 4,
respectively. A pot 7 is inserted into the lower half 4, and is connected

through runners 8§ to the cavity 6. Ejector pins 9 are slidably inserted into



2 " holes formed in the Iower half 4, and knock out plates 10 are attached
to the ej ector pins 9. On the other hand, the injection unit 2 has
an injection cylinder 11 fixed to an injection base plate 12 and a pl unger
13 novable with respect to the cylin- der 12. Nanely, the plunger 13 has
one end portion slidably inserted into?the cylinder 11 and the other end
portion slidably inserted into the pot 7. Though not shown in the

dr awi ngsholes furelted- prits Jutviez hal 43 st o8 o0 pheed Bl atewattdvhedaylthader 11, and
supplies pressurized oil to the cylinder 11 so as to recipro- cally nove
the plungesodinskpock out rods 14 are upright fromthe injection base "
plate 12, and the injection base plate 12 is novable toward the | ower half

4, The, prior, art agi.ng. pr oc starts wth separati of the

ol di g ar @nne Bt TEE HiPc 68 PETORA R hestiobi HHIRE R Y

Sem conduct or bare chi ps SC are nounted on a l.ead frane LF, and the |ead
frame LPDQUeaticbpsgplaieel 2 and gaiunagril3mowble svithrespectiodds ¢vlized oi |

mai ntai ns the plunger 13 at the up- per limt, the injection cylinder 11
and t he denjlectiNemebgtke phatger 13 Istsayneadndeportibnwkidabliyninserved mtb oheli ng
position, and the plunger 13 defines a space in the pot 7. Granul ar

synt het i glin@det 11 Andithe 0REH dri¥pdrifion SIiA8bRInsdrt@Pintd e pb7f MAdugh 1A and
the |l oadiing work for the granular synthetic resin SR is indicated by

Plosed” gl he drawingS RHFANEBleckurilitf sy 1 dncliealBthe | TRV

with t hecy'ﬁ% %; 1 ,a ‘lu];d :s)’u&;li soﬁrggsu%z@%?l to the cylinder 11 so as to recipro-

-cally move the plunger 13. Knock out rods 14 aré upright from the injection
base plate 12, and the injection base plate 12 is mbvab[e toward the lower half
4, | |

The prior art packe:ging procesis starts with separation of the molding die 1.
The lower half 4 is spaced from the upper half 3. Semiconductor bare chips
SC are mounted on a lead frame LF, and the lead frame LF is placed on the
lower half 4. Although the pressurized oil maintains the plunger 13 at the up-
per limit, the injection cylinder 11 and the injection base plate 12 stay ata
lower limit or a loading position, and the plunger 13 defines a space in the pot
7. Granular synthetic resin SR is inserted into the pot 7 as shown in figure
1A, and the loading work for the granular synthetic resin SR is indiééted by
point a in figure 2.

Subsequently, the lower half 4 starts toward a closed position at point b

(se figure 2), and is brought into contact with the upper half 3 at point c (see



3 ffigure 2). Thus, the nolding die 1 is closed and the sem conductor bare
chips SC are accommpdated in the cavities 5is shown in figure 1B. The
granul ar synthetic resin SRis heated in the pot 7, and is nelted.
Thereafter, the cylinder 11 and the injection base plate 12 start toward an
in- jecting position at point f (see Bigure 2), and the plunger 13 is also
lifted w thout change the relative position.- The cylinder 11 and the

i nj ecti digihrasy. sl eheldMdiaghlit Neisicigdt imbtheasiticaniatompledmt g (see
figure 2), and the plunger 13 evacuates the nolten resin fromthe pot 7

through JhipNSCSars alcBéMnidRt&RMI the ddvSesd! s sHiUSin Fihe DBl en resin is
injected frompoint f to point g, and fills the cavities 5/6. The

nol di ng di i {. | hn is-solfeifi until point h
(see 11 gur SrogfuiElpineBRrea RRR RS BTbR st 7eRh RmeBlecT' 1 B
synthetic resin package as shown jn fjgure 1C Subsequent |y, the | ower
hal f st arhesesiieimtlie eHEds PR the ’d‘mefétf’ﬂd@ﬁﬁ?g&e(lgééﬂ“ FPyRideamit- and
reaches the open position at point e (see figure 2). The injecti- on

cyl i nderjedtingapdsitioe aplpomfcef (s&8 figuae 23, dndathe plwijgec tiBng apresiiftedn ar ound t he
upper limt at point h (see figure 2). The injection cylinder 11 [err]
injec- withouthaeagphid celdfive popitithn. ahhé HfiRiderdi ahe tho$ijetaon dasgpoi nt i (see
figure 2). However, the plunger 13 reaches the lower Iimt. As a result,

A e TN e A
I nj ecti 9 v%sciutaéegr%hg %%qger}ie{es\{g %r%ng ere pot 7 through runners 8 into the cavi-

ties 5/6. Thus, the molten resin is injected from ;;oit1t fto point g, and fills

the cavities 5/6.

'I:‘he molding die 1 is cooled, and the molten resin is solidified until point h
(seei figure 2), and the semiconductor bare chips SC are sealed in a synthetic
resin package as shown in figure 1C.

Subsequently, the lower half starts toward the open position at point d (see .
figure 2), and reaches the open position at point e (see figure 2). The injecti-
on cylinder 11 and the plunger 13 starts.from t' . injecting posits  nd the
upper limit at point h (scv figure 2). The injection cylinder 11 ar ¢ injec-
tion base plate 12 stop at an intermediate position at point i (see figure 2).
However, the plunger 13 reaches the lower limit. As a result, the piﬁﬁger 13
is spaced from the synthetic resin package PKG at point j as shown in figure
1D. .

The injection base 12 starts toward the injecting position together with the

injection cylinder 11, and the knock out rods 14 are brought into contact with



injection cylinder 11, and the knock out rods 14 are brought into contact

W th 4 the knock out
plates 10 on the way toward the injecting position. The plunger 13 is
lifted together with the injection cylinder |1, and the plunger 13 is
brought into contact with the synt heti é resin package PKG al so on the way
toward the injecting position as shown in figure 1E. The injection base

pl ate 1the kdveki cjtgdatesrOoyl iledeny tdwanthwhejeptiuggpesitkd. aflee plurgeer noved
upwardly by 1 -2 mllinmeters, and separate the synthetic resin package PKG

fromtheyshonpedhakéinér afmmie%{'éet%ﬁe@ﬁnhgun € #d thEWEngdrhe synthetic resin
package PKG is separated fromthe |lower half 4, and is taken out fromthe
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pl unger oug et1c resin package PKG
earlier than the,ejector pins 9, . and,the plung woul d break the synthetic
resin dmwgdtttﬁ% "E}JSG\BP%P todrasthowihin Haw%ciﬁoﬁrhsag@cwatbésmfate The
injection base plate 12 and the injection cylinder 11 are noved to the

| oadi ng pstheiiojectiandylindepl Lragdrthe plungemdVente farthéremoppknpwardly. Then, the
I njection apparatus returns to the initial state at point m(see figure 2).

The granby ar-Siillfieétess, aadisephfité theegmithetid ARULHadkabe PG fiah tile r at her than
synthetic resin tablets, and the manufacturer exact |°y regul at es the anount

0, (/T BRI b S RGBSR 25
the synthelic Leshn . RACKAAS Cs0uss [kl ol Fomlis SSfifsy ke Pypducts due
the plunger 13 is maintained at the upper limit, the plunger 13 is brought into
contact wifh the synthetic resin package PKG earlier than the ejector pins 9,
and the plunger would break the synthetic resin during the upward motion of
the injection base plate 12.
The injection base plate 12 and the injection cylinder 11 are moved to the
loading position, and the plunger 13 is moved to ?he upper limit. Then, the
injection apparatus returns to the initial state at point m (see figure 2).
The granula: synthetic resin SR is easily loaded into the pot 7 rather than
synthetic resin tablets, and the manufacturer exactly regulates the amount of
synthetic resin to be required. However, the granular synthetic resin SR car-
ries the air into the pot 7, and-void is liable to take place in the synthetic resin
package PKG due to the air. The defective products due to the void is ten
times larger than those produced from the synthetic resin tablets.

Japanese Patent Publication of Unexamined Application No. 4-164337

proposes to form the granular synthetic resin into synthetic resin tablets be-



times larger than those produced fromthe synthetic resin tablets.

Japanese Patent Publication of Unexam ned Application No. 4-164337

proposes to formthe granular synthetic resin into synthetic resin tablets
be- 5 fore the supply to
the nolding die. In detail, granular synthesis resinis sup- plied to a
cylinder, and is heated and pressed in the cylinder. The nolten synthetic
resin |§o&h&haesdppm@) fhebhelding digl Iiheethidbfrahulas sgnphp! i-edsinnssuphe pot of a
nmol ding die. Wiile the granular synthetic resin is being heated and

pr essedgneahs P liddr Jf;dd’qsrl?eta %l Er‘i@ﬁ}ets%ﬁft'hgré}'hﬂﬂgr tirge ARiIERC syntheti c

resin is pre- ented from voi However he granul ar synthetic resin
|sf|rstl edtothe n t si.n b etic resin
t abl et s°& “e[} S’fldf' Shae 8%153 STﬁﬁ‘i?he C%I é?@phe%ﬂt%@k Ig%clylnn(];gihpr ocess is
conplicated, This |sthef|rst probl em i n- ent |nth rior

packagi Adnpldiegdic. Whi %ﬂ@tﬁéFUBF ébﬂ@ﬁ’i‘%fesﬂ%éﬁ é)‘?‘i‘grheéﬁd B’ieﬁﬁe‘gr ocess

di scl osed in the Japanese Patent Publication of Unexam ned Application is
t he conphé eatiedlimhateddromppearedtarns, anththe gnalded aynthghitresindspesin is firstly
changed to the synthetic resin tablets, and, thereafter, the synthetic
resin tgbh@dsfrémsygiged for the .nolding. In order to change the granul ar
synt-hetic resin to the synt hetic resin tablets, the nolding apparatus

o PRSI SE: AR RIR b o pigf L, e
o Sover USRS I L SETLCARNGLET et g g e (1ot
" the prior art packaging process is complicated. This is the first problem in-
herent in the prior art packaging process.
Another problem of the prior art molding process disclosed in the Japanese
Patent Publication of Unexamined Application is the complicated molding
apparatus. The granular synthetic resin is firstly chang—e& to the synthetic
resin tablets, and, thereafter, the synthetic resin tablets are used for the
molding. In order to change the granular synthetic resin to the synthetic resin
tablets, the molding apparatus requires the forming cylinder and *»~ preheat-
ing unit for the change from the granular synthetic resin to the synthetic resin
tablets. Moreover, various kinds of semiconductor device requires the syn-
thetic. resin tablets different in size, and the synthetic resin tabiets dffferen_t in
size require different forming cylinders. Therefore, the forming cylinder is
changed depending upon the semiconductor device to be molded, and the ex-

changing work consumes a large amount of time and labor. Thus, the second

problem is the requirement of the complicated molding apparatus.



size require different formng cylinders. Therefore, the form ng cylinder
is changed dependi ng upon the sem conductor device to be nolded, and the
ex- changing work consunes a |arge anount of tinme and | abor. Thus, the
second problemis the requirement of the conplicated nol di ng apparatus.
6 SUMVARY OF THE | NVENTI ON It is therefore an
i nportant object of the present invention to provide a process for

packagi ng a sem conduct or SERVMARYSQRt TIGEIDI VST IOWhi ch is sinple without

a conplicated nol di ng appar at us. To acconplish the object, the present

i nvention proRAsRToiCatHRFRER dH)Ect Fthe brQABhSALEnSYRNEBEdGdE@SI N Dy
appl yi ng pressure thereto. I n“accordance with one aspect of the present

i nvention, there is.provided a rocess. for gl odugGt. i
synthet | 895t K6 psiartd A Crfe BLEREhe MRRRAAR BRI A Lt anc
granul ar synthetic resin in a nolding die; b) softening the granular

synt het i ¥1 # cognplcated MAUNGARPSFUSynt hetic resin; c¢) applying
pressure to the soft synthetic resin so as to evacuate the air there-

from and d@p aspomplishghe lobjeotf thepratentinventiosipnopnses tarvagisitetheapace of the
nol ding die so as to seal the product in a synthetic resin package. In

accor dangg fbilboBNoydietiase8a byaipplfiagPréssend thersent i on, there is  provided
a nol ding apparatus conprising a nolding die formed with cavities for

accomodat 0 GecbrRb M GHAGKk K4RBPELURIABRA! Bl chBoh RN bickidediaPO!

connected t e runners and acconmmo granul at ‘synthetic resin, a

process for packaging a product in synth_etic resin, comprising the steps of: a)
accommodating a product and granular synthetic résin in a molding die; b}
softening the granular synthetic resin so as to proﬂuce soft synthetic resin; c)
applying pressure to the soft synthetic resin so as to evacuate the air there-
from; and d) spreading the éoft synthetic resin over an inside space of the
molding die so as to seal the product in a synthetic resin package.

In accordance with another aspect of the present invention, there is
provided a molding apparatus comprising a molding die formed with cavities
for accommodating a product and runners connected to the cavities, a pot
connected to the runners and accommodating granular synthetic resin, a
heating means associated with the pot for heating the granular synthetic resin
so as to produce soft granular synthetic resin, a pressurizing means 'a.ssociated
with the pot and applying pressure to the soft synthetic resin so as to evacuate
the air therefrom, and an injecting means associated with the pot and injecting
the soft synthetic resin through the runners into the cavities after the evacua-

tion of the air.



heati ng: neans associated with the pot for heating the granular synthetic
resin so as to produce soft granular synthetic resin, a pressurizing neans
associated wth the pot and applying pressure to the soft synthetic resin
so as to evacuate the air therefrom and an injecting nmeans associ ated
with the pot and injecting the soft synthetic resin through the runners
into the cavities after the evacua- tion of the air.

) ) 2\S| [N GFF_THE DRAMNESS The features
and advant ages of the process and the nolding die will be nore clearly

under st oodThe ggatuhe {ral éMnﬁ%&Qﬁth@b@H@a hak e mbldiopidneiiles with the
acconpanyi ng drawi ngs in wh Figs. 1A to 1E are cross sectional views

showi ng hge ETéa‘P W erﬁ%ﬁg%é&%e%%%?ég descr;Eﬁbﬂt&ggen in c%nidrmtﬂgl chart
showi ng the prl or ar packagi ng process Ig. I's 0Sss sectional
vi ew show, a nmol di n appar at.us acc?léq%sng to the present invention;

Fi gs. 4Awt‘ e ACRMPABYNISHAMIBERIN W showi ng a process of packagl ng a
sem conductor chip in synthetic resin according to the present invention,
Fig. 5 is Bigsi king Uhare cetseweeigondlevipweskawingdhe priok agipagkagivgni conduct or

chip in synthetic resin; Fig. 6 is a timng chart show ng anot her
process prcepsickagi ng a sem con-+ ductor chip in synthetic resin according
to the present invention; Fig. 7 is atimng chart show ng yet anothe

process foipipagkagififing MM showing the prior art packaging process;

Fig. 3 is a cross sectional view showipg a rnol-ding apparatus according to
the present invention; |

Figs. 4A to 4E are crdss sectional views showing a process of packaging a
semiconductor chip in synthetic resin according to thf; present invention; |

Fig. 5 is a timing chart showing the process for paickaging a semiconductor
chip in synthetic resin;

Fig. 6 is a timing chart showing another process for packaging a semicon-
ductor chip in synthetic resin according to the present invention;

Fig. 7 is a timing chart showing yet anothe: process for packacing a semi-
conductor chip in synthetic resin according to ihe present inventiv . and

Figs. 8A and 8B are cross sectional views showing essential steps of still
another process for packaging a semiconductor chip in synthetic resiﬁ.

PTI F THE PREFERRED EM MEN
ir nbodimen
Figure 3 illustrates a 11101di:1g apparatus used in a packaging process em-

bodying the present invention. The molding apparatus largely comprises a



conductor chip in synthetic resin according to the present invention and
Figs. 8A and 8B are cross sectional views show ng essential steps of stil
anot her process for packaging a sem conductor chip in synthetic resin.
DESCRI PTI ON OF THE PREFERRED EMBODDI ENTS First Enbodi nent Figure 3
illustrates a nol ding apparatus used i B a packagi ng process em bodyi ng
the present invention. The nolding apparatus |argely conprises a

mol di ng diadt dieck Band Bj égjlekdon Mashanisant 20The Bheldim diertyg i pl21 is split
into an upper half 23 and a |ower half 24, and cavities 25 and 26 are

formed ifotfituppRalaihad fang% I%R\Qrthlﬁﬁ‘ i«@%ﬁ cRdifes2d adespard forgled. A pot 27
Is inserted into the |ower 4, ‘and is connected through runners 28 to

the oavi by (ROupo GPET HEWO\%O@ o e@BwfVeggt 2ot A fiSefigpnect ed to

an el ectri I'ns y I'nserted
into holes f din the lower half 4 e projectable.into the cavity
26. Know“é?@tt%EHE‘f"ééhQ'(f%sénét”ﬁ semstedthrn q‘@i@@f-‘cﬁéb‘i’ﬁ?%}’“)’a & i vi ng
mechanism 31 is attached to the lower half 24 for noving the |lower half 24
as i ndi c# heatby Hay rsqwosRled Wit poh27] awkis doainkct2d toias eedceddwam t he upper
hal f 23, the nolding die 21 is in an open position. On the other hand,
when t heghomePWalf 24 is held in contact with the upper half 23, the
nolding die 21 is in a closed position. On the other hand, the

i nj ection neehani M 33 HE51AMbIYThesd RS KbieB ¥ maPin the lower half 4,
and are projectable into the cavity 26. Know out plates 30 are attached to the
ejector pins 29, a driving nm:echanism 31 is attached to the lower half 24 for
moving the lower half 24 as indicated by arrow AR1. When the lower half 24

- is spaced from the upper half 23, t:he molding die 21 is in an open position.
On the other hand, when the lowe; half 24 is held in contact with the upper
half 23, the molding die 21 is in a closed position.

On the other hand, the injection mechanism 22 has an injéction cyiincier 32
fixed to a base plate 33, and a plunger 34 projects from the cylinder 32. The
plunger 34 has one end portion slidably inserted into the cylind 32 and-the
other end portion slidably inserted into the pot 27. The cylinder 32 and the
plunger 34 define two pressure chambers, and a hydro-pressurizing system 35
is connected to the two pressure chambers in the cylinder 32. The h').fdro-
pressurizing system 35 includes a pump 36 and a reservoir tank 37, and a
change-over valve 38 selectively connects the pump 36 and the reservoir tank
37 to the two chambers through flexible tubes 39/40. The pump 36 supplies

high-pressure oil to one of the pressure chambers, and the high pressure oil



fixed to a base plate 33, and a plunger 34 projects fromthe cylinder 32.
The plunger 34 has one end portion slidably inserted into the cylinder 32
and the other end portion slidably inserted into the pot 27. The cyli nder
32 and the plunger 34 define two pressure chanbers, and a

hydro- pressurizing system35 is conne@ted to the two pressure chambers in
the cylinder 32. The hydro- pressurizing system 35 includes a punp 36 and

a reser vietirnk dfkn e ottiEd Ressth@BPLmOVElo thalrveerddir sallesti Wehan einects the
punp 36 and the reservoir tank 37 to the two chanbers through flexible

tubes 3%§gﬁlﬁr98mﬁ%ﬁpéﬁ9&% Bre ﬂomegrb'rpsrsﬁ%s&ﬂa%@r,l 1H%piQREeLE4 L he pressure

chanbers, e high pressure ol

9 returns.fromthe other, pressure c er to t.he reseryoir tank 37. Wen
the' i goisckSBorm o e n rra s FEOTHE mestemape B86P L driber . 1 he

pl unger 34 g£§£ects fromthe cylinder 32, and is slidably nmpved in the pot
27. On tofher wWhethe clagetaver valegt? sinplies she bighepiespbeiaikta he

hi gh-pressure oil to the upper pressure chanber, the plunger 34 is

retract edieiupper phessoyd ¢chrmebber3the pihihger 34 rereplaoregantBthe oylmaleed2wi t h respect
to the cylinder 32, and is changed between an upper limt and a | ower

limt. R r 1 : t and are
I'm Thuéf'@ﬁ’f Elenﬂ%n%r 324§ miblved @itH%%ﬂz‘%fA tcf fh;ereyqﬁaeps@,ealm 3 c?na%ged

aligned wth ock out plates 30. tér 42 is connected to the base
plate 33, .and ves t.ne. base .pl ate. and, accordingly, the cylinder 32 in
t he di rgbcettwgﬁnf’ﬁ-%ppﬁfbﬁ%ﬂniﬂ I§|wre5&’r§g2. Thus, the lifter 42 changes the -
base plate_33 and th cylinder. 32 between a | oadi ng position apnd an

i nj ecting Eagicﬁi% rods 41 pee W#‘ShbéOHhﬂ?émﬁ?%Blff? Pomr?%rer%f%&éi W

description, the nol ding appa- ) }
the knock out plates 30. A lifter 42 is connected to the base plate 33, and

moves the base plate 33 and, accordingly, the cylinder 32 in the direct-io.n in-
dicated by arrow AR2. Thus, the lifter 42 changes the base plate 33;. and the
cylinder 32 between a loading position and an inj.ecting position. '

As will be understood from the foregoing description, the molding appa-
ratus has three movable components, i.e., the fower half 24, the plunger 34
and the base plate 33, and changes the relative positions of the movable com-
ponents 24, 34 and 33 during a packnaging operation as described hereinlater.
The relative positions shown in figure 3A are referred'to as an initial position.
The heater HE, the electric power source PW, ejector pins 29, the knock out
plates 30, the driving mechanism 31, the base plate 33, the knock ou.t.rods 41,
the hydro-pressurizing system 35 and the lifter 42 are deleted from figures 3B
to 3F for the sake of simplicity.

Figures 4A to 4E illustrates a process for packaging a semiconductor chip

in synthetic resin embodying the present invention, and figure 5 illustrates the



ratus has three novable conponents, i.e., the lower half 24, the plunger 34
and the base plate 33, and changes the relative positions of the novable
com ponents 24, 34 and 33 during a packagi ng operation as descri bed
hereinlater. The relative positions shown in figure 3A are referred to as
an initial position. The heater HE, £Re electric power source PW ejector
pins 29, the knock out plates 30, the driving nmechanism 31, the base plate

33, the kggke positiondHehleen fHRAMAKINGvETIESEMpoREMY, BYStiRMRGerdudft he i fter
42 are deleted fromfigures 3B to 3F for the sake of sinplicity.

Figures 4A @ ke bhididshr deﬁ"eetﬁ% egs for packaging a sem conductor chip
i B enbo y e pr

i n synthet’ic resi Ing t esent invention, and figure 5
iIIustratei__.th]ie . i 24 10
relative positiohle RGNS RRPALAILS KESPS TG ARicE RAVADSHERTRONE™MS 2% he | ower
half 34, the base_ plate 33 and the plunger 34. Firstly, the nolding

appar at us3/R3end 3hin ther iwitizhposhien shawe efigered, Thedpwer hald 344isi n t he
initial.position shown in figure 3. The lower half 34 is spaced fromthe
upper hasgaced framndhé hppbabaf pBated chd bazdlatda®ylindendsl32hend theunger 34 are
in the | oading position and the lower limt, respectively. G anular

synt heti gluhget 84 43e iFtHeoRAArhd éﬁﬁtiéﬁ‘ﬁn&ﬂ{e Riverdiifit SRIApeQNHpt or bare chips
44 mounted on a lead frame 45 is placed on the lower half 24 as shown in

the heat Sregan RpEIEFedh SRR YFLastHic e o 20T Iq EoSoRBbbtaR KB¥G S0 &7

synthetic resin 43 in the
y chips 44 mounteg on a lead frame 45 is placed on the lower half 24 as shown

in figure 4A.

The electric power source PW supplies electric current to the heater HE at
time t1, and the heater HE starts to melt the gra.mular synthetic resin 43 in the
pot 27. The driving mechanism 31 starts to mcisve the lower half 24 toward
the upper half 23 at time t2, and the lower half 24 is brought into contact with
the upper half 23 at time t3. Then, the molding die 21 enters into the closed
position.

The heater HE heats the granular synthétic resin 43 until time t4, and mak-
es the granular synthetic resin 43 softened as shown in figure 4B. In this in-
stance, time interval T between time t2 and t4 is équal to or less than 25 sec-
onds, and the granular synthetic resin 46 becomes soft available for.i-njection.
The lifter 42 and the hydro-pressurizing system 35 start to upwardly move the
base plate/cylinder 33/32 and the plunger 34 at time t4. The plunger 34 push-
es the soft synthetic resin 46 toward the upper half 23, and the soft synthetic

resin 46 is pressed against the upper half 23 as shown in figure 4C. As a re-



pot 27.-The driving nmechanism 31 starts to nove the |ower half 24 toward
the upper half 23 at tine t2, and the lower half 24 is brought into contact
with the upper half 23 at time t3. Then, the nolding die 21 enters into
t he cl osed position. The heater HE heats the granul ar synthetic resin
43 until time t4, and mak- es the grakular synthetic resin 43 softened as
shown in figure 4B. In this in- stance, tinme interval T between tine t2

and t4 isuleqlialait mixed Ines shé heanudér mhetidiﬂcﬁsl,%a'rschmbeatgd drathahe synt heti ¢
resin 46 becomes soft available for injection. The lifter 42 and the

hydr o- prféﬁgg,hg}bgg redatgan 35 start to upwardly nove the base -
pl at e/ cyl i nder 33/ 32 and the plunger 34 at tine t4. The plunger 34 push-

es the sof th re5|n 46tovvadthe t-he sof t
synthetic TEAHAEY f s GIRIE: MfeERlne R 7l dE R8RS n 1 gure
4C. As a re the air mxed into the grapul ar, synthetic
resin 4339%136%19&{%@3 F?%Wﬂﬂtﬂ“cs@ﬂn 45 Hitp &g 6’“#’5&?% agghown infigs p| unger 34
continuously applies pressure to the soft synthetic resin 46, and pushes
out the wf4Dsyittengunger 24 irench@s it oppérdimitranimes, andﬁhmmftismnﬂ g- ure
4D. The plunger 34 reaches the upper limt at time t5, and the soft syn-

thetic refetia réfinl 46 BPpRaad BVEr thehRvitidd 13/26 ag Bicifn a5 figheyE| MHusgur e 4E.
Thus, the sem conductor bare chips 44 nounted on the “ ead frarre 45 are

soal ed | b on YR EORESUNpPARKAGEYcd on nUEITHED N SiIcHTAY O

mechani sm nove t and the

pl unger ynt{\ettné ?é’sﬁx?%aéﬂéf t he cyI i nder 32. The

Subsequently, the driving mechanism 31 starts to downwardly move the
‘Jower half at tim_e t6, and the plunger is retracted into the cylinder 32. The
lifter 42 starts to downwarc:ﬂy move th-ej cylinder 34 and the base plate 33 at
time t6, and stdps the cylin'der 34 and the base plate 33 at an intermediate
position at time t7. The plunger 34 is separated from the synthetic resin
package. The lower half 34 reaches the lower limit at time t8, and the mold-
ing die 21 enters into the open position.

The lifter 42 starts to upwardly move the base.plate 33 and the cylinder 32
at time t8, and the knock out rods 41 are brought into contact with the knock
out plates 30 on the way toward the injecting position. The plunger 34 is lift-
ed together with the cylinder 32, and the plunger 34 is brought into &mtact
with the synthetic resin package also on the way toward the injecting position.
The base plate/cylinder 33/32 and the plunger 34 are further moved upwardly

by 1 -2 millimeters, and separate the synthetic resin package from the lower



lifter 42 starts to downwardly nove the cylinder 34 and the base plate 33
at tinme t6, and stops the cylinder 34 and the base plate 33 at an
internediate position at tinme t7. The plunger 34 is separated fromthe
synthetic resin package. The | ower half 34 reaches the lower |imt at tine
t8, and the nold- ing die 21 enters i¥2 o the open position. The lifter
42 starts to upwardly nove the base plate 33 and the cylinder 32 at tine
t8, and b4lé 2Wracknet?. Fhds, the sgnechdiicawgintpichbge sovepactiedvom tie knock out
plates 30 on the way toward the injecting position. The plunger 34 is lift-

ed toget keyeridlh24 hand il thRélebuBfonpih@d thbRIiPE URORT usdl timeltnought into
contact wth the synthetic resin package also on the way toward the

i njecting pesi.ti | i . -l r 34 are
Further movadeUber 47 1% B HouBh AR Ko aIRE vas plaidbiddie Bander OF, 2
resin.packagtifro t he Hdc]xtwer .. .

12 hal 1191 40, apdithe wolapg apppratusiripmeite dhe idtial positianat fi&tdar at ed from
the lower half 24, and is taken out fromthe nolding die 21 until time t
10. Fewill beappreristed framthe fersgoimgaiopcriptien;tthe phangerd4at e/ cyl i nder
33/32 at tine tI0, and the nol ding apparatus returns to the initial

posi t i onpissési tive softlsynthetio’tesi 46 a@@in@pﬂfe&qifp%t hdlff23040 & éwicags ng
description, the plunger 34 presses the soft synthetic resin 46 agai nst

the u : t £ i LS. I €ason, a
vord docmen2t therdrat, ol BiLACHE FypldVodior IRT PRECT dlelyrhiuet: | -

A ) PR, T TSGR RT3 BB Bro b den et resin
granular synthetic resin 43, and the process is simple. Moreover, the soft
synthetic resin 46 is pressed.in the molding die 21, and the molding apparatus
is simpie.

i -

Second Embodiment

Figure 6 illustrates another process for packaging a semiconductor bare
chip in synthetic resin embodying the present inv;antion. The molding appa-
ratus shown in figure 3 is used in the process implementing the second em-
bodiment. The second embodiment is only different from the first embodi-
ment in the motion of the plunger 34, and the lower half 34 and the base _
plate/cylinder 33/32 behave as similar to those of the first embodiment. For
this reason, description is focused on the plunger 34.

The granular synthetic resin 43 is also heated from time t2 to time t4, and
the time interval T is equal to or less than 25 seconds. In this instance, when

the lower half 24 is brought into contact with the upper half 23, the hydro-

pressurizing system 35 starts to upwardly move the plunger 34. If the pot 27



synthetic resin 46 is pressed in the nolding die 21, and the nol ding
apparatus is sinple. Second Enbodi nent Figure 6 illustrates another
process for packagi ng a sem conductor bare chip in synthetic resin
enbodyi ng the present invention. The nolding appa- ratus shown in figure 3
is used in the process inplenenting tBé second em bodinent. The second
enbodinment is only different fromthe first enbodi- nent in the notion of
t he pl ungemaBdin dinchetére ohbnesntadil dmSdntaricirahdabagehetpt sgset d9lisnder 33/ 32
behave as simlar to those of the first enbodinent. For this reason,

descri ptsygplied 16 eI p8H2PNadd@end HRGIRF sPfthetic resti83 9¢ afitHedfatglynt hetic resin
43 is also heated fromtinme t2 totinme t4, and the tine interval T is

U ¢ Qelenk S ol B 2ReAECRDHRingeD sh BobBSLRNCendPERg chEBdper half 24

is brou nto con ro- pressurizing

system 35 starts to upward moyve the unger .34. If the pot.27

T2t e ShaOH. ng adhaes thd el HowHHE OB TBUTEIC feR ARSIPRYilthet i ¢ resin
43 is supplied to the pot 27, and the gyanular synthetic resin 43 is

i mredi atpeessurs tharetoe dWirarthe pios 27 dus dhe diameten emgeto 8nldass thovdd at the
entry into the closed position, and evacuates the air fromthe soft

synt het imgilligmitérs dthebsecand lewibr@impheRsdesiablioer et o. Wien the pot 27 has the
di aneter equal to or less than 15 mllinmeters, the second enbodi nent is

desLr o T sodift RSB AT IAHD Lo pl of e i aihales O 11
ment, and enhances the throughput.
Third Embodiment

Figure 7 illustrates yet another process for packaging a semiconductor
bare chip in synthetic resin embodying the present invent:1011. The molding
apparatus shown in figure 3 is used for the packaging précess implementing
the third embodiment. The relative positions from time t7 to time t12 is
similar to the relative positions from time t6 to time t11 of the first embodi-
ment, and description is focused on the relative positions from time t1 to time
t6.

The heater HE starts to heat the granular synthetic resin at time t1, and
the granular synthetic resin 43 is softened. The driving mechanism 31 starts
to upwardly move the lower half 34 at time t2. The h_ydro-pressuriz'ihg sys-
tem 35 upwardly moves the plunger 34 at time t3, and applies pressure to the
soft synthetic resin 46 so as to eliminate the air from the soft synthetic resin
46. The lifter 42 starts to upwardly move the bas-e plate/ cylinder 33/32 at ti-

me t3, and the base plate/ cylinder 33/32 reaches an intermediate position on



Thi rd Efrbodi nent Figure 7 illustrates yet another process for packagi ng
a sem conductor bare chip in synthetic resin enbodying the present

i nvention. The nolding apparatus shown in figure 3 is used for the

packagi ng process inplenenting the third enbodinent. The relative
positions fromtime t7 to time t12 isy4sinilar to the relative positions
fromtinme t6 to time t11 of the first enbadi- nent an? description is
focused Hi¢ WAE e Hieabpras iBEiatittne t4.r She dowier half $4 1§ Pravght 6110 COn- The heat er
HE starts to heat the granular synthetic resin at tinme t1, and the

gr anul ar tesy mtitiethequppes ihal {43 atstigeftde@len THecbadeipldtafonimateanids? 31 starts

to upwardly nove the lower half 34 at tine t2. The hydro-pressurizing sys-

tem 35 UpWRREN Mlerﬁ!ﬁ‘k’&ﬁxefd%e?o'dﬁgﬂf, tR4 pRingkt 5% plishesaiA tRPBOft @Fnilietesure to
the soft synthetic resin 46 so as to ellimnate the air fromthe soft

synt het i esl Ifot r e BV 1100V base pl ate/
cyIinderﬁﬁg)%équﬁgFfEnﬁgké%f%gﬁgﬂ%Eéﬁgg@gggfg€£?4§9¥9n é§t§§ﬁ§2 reaches an
i nternmedj ate, position qQn .. . 14
the way %urt%yasb@?eq thes rngprs 2@nd the oAYUiesAHRS Asshowa ipdigirs d#dht i nto
con- tact with the upper half 33 at tine t4. Wien the base plate/ cylinder
33/ 32 readihssheater HEistoprebiading gatmne thrandithe timapefded Thghwehadimoeit t he

soft synthetic resin 46 into the runners 28, and the soft synthetic resin
46 procetldsnd tiniehtd is2Swedanys. bEhedidrer Y2estartamociusth28 upndrdlyemooy the es 25/ 26

as shown in figure 4D. The heater HE stops heating at tinme t5, and the
tinme perpad dfalPcYhffed 332 at time t5, and reaches the upper limit at time t6.
~ While the base plate/ cylinder 33/32 are being upwardly moved togetl'ler with
the plunger 34, the soft synthetic resin 46 flows into the cavities 25/26, and
the sémiconductor bare chaps 44 are sealed in the synthetic resin 46.
The synthetic resin 46 is heated until time t5, and the soft synthetic resin
46 is never solidified in the runners 28, For this reason, the packaging proc-
ess is desirable for the molding die 21 with the longest runner 28 greater than
30 millimeters. The heater HE starts to soften the granular synthetic resin 43
before the upward motion of the Jower half 34, and accelerates the molding
operation.
rth imen
Figures 8A and 8B illustrate essential steps of still another proce.és for
packaging a semiconductor bare chip in synthetic resin embodying the present
invention. A molding apparatus used for the fourth embodiment is different

from the molding apparatus shown in figure 3. A through-hole 23a is formed

in the upper half 23, and is located over the pot 27. A plunger 50 is slidably



tl'and time t5 is 25 seconds. The lifter 42 starts to further upwardly nove
the base plate/ cylinder 33/32 at tinme t5, and reaches the upper limt at
time t6. Wiile the base plate/ cylinder 33/32 are being upwardly noved
together with the plunger 34, the soft synthetic resin 46 flows into the
cavities 25/26, and the seniconductorSoare chaps 44 are sealed in the
syntheti¢ resin 46. The synthetic resin 46 is heated until tinme t5, and
t he sof t I&sghteddni thecdirpuglrgoies2 heeeshayor infigied Ananhs Pemfetle2s. For
this reason, the packaging proc- ess is desirable for the nolding die 21
wi t h .t heittortge pbt 2anrikre 28iigteed2ers tdgnovided fod the métwges . 34Thedltbat er HE
starts to soften the granular synthetic resin 43 before the upward notion

of the | gurrsyReietic3tsireldl iaprrbal B%‘?f@e %f&%g@mﬂirﬁ%acp&e&@tﬂl@ﬁ'gerﬁp_urth
Enbodi ment Figures 8A and 8B ilTlustrafte essential steps of still

anot her BERERR i HawrBAH GhOBIM AT HOMIMELRLAIA & R Ba Boppaibet  © resin

enbodyi ng”the preseéen aratus uase e fourth
enbodi ment is different fromthe nol ding, apparatus _shown jn figure 3. A
t hr ough- &R 45487 05 seandeland Femas tppg)srmmf POSHON WY GguecBAover t he
pot. 27. A plunger 50 is slidably inserted into the through-hole
23a as shovihe procesuimep@mentimg the fonsheottadiment intsomilaetptite 23t The
cylinder 32 is not provided for the plunger 34, and the soft synthetic

. resin 46embodinesteskdeyt Ehethel praseirizatoh byttt Ol glhsge S0M0The 3fep as shown
in figure 8B. The plunger 50 applies pressure to the soft synthetic resin

46 Tor OsRowRGR HhurdBA 464 Wd'StehInbhis ih'ﬂguiré‘%Bpé}éicUn%Qpéml‘%@ thb@nligure 8A.
step shown in figure 4B and the step shown in figure 4C. The other steps are
similar to those of the first embodiment, and no further description is incorpo-
rated hereinbelow for the s_ake of simplicity.

As will be appreciated from the foregoing description, the soft synthetic
resin is pressed before the injection, and the pressurization eliminates the'air
mixed in the granular synthetic resin from the soft synthetic resin. For this
reason, the soft synthetic resin is directly produced from the granular syn-
thetic resin, and the process sequence and, accor4i11gly, the molding apparatus
are made simple..

Although particular embodiments of the present invention have been
shown and described, it will be obvious to those skilled in the art thét various
changes and modifications may be made without departing from the spirit and
scope of the present invention.

For example, the plunger 50 may be controlied as similar to the plunger 34

in the process implementing the second embodiment. Namely, when the lower



The process inplenenting the fourth enbodinent is simlar to the first
enbodi nent except for the pressurization by using the plunger 50. The step
shown in figure 8A and the step shown in figure 8B are corresponding to the
step shown in figure 4B and the step shown in figure 4C. The other steps
are simlar to those of the first enbeli ment, and no further description
is incorpo- rated hereinbelow for the sake of sinplicity. As will be
appr eci atleedf 24 dsrbtdeht dntegminngetdeist thet ppar, hal hed sbetpheyrer BOtisc resin is
pressed before the injection, and the pressurization elimnates the air

m xed i n den@hRIN hitvedyddt el Sreb €BlNITT HRthbge Bald 45)0E bst dekonhgsi n. For
this reason, the soft synthetic resin is directly produced fromthe

gr anul ar - i L, d..t he.pr0 e , +18C ingly, the
Tording. bk bt BRge SOTal P RO RiRLRRR R ER SRR AN HRCRREGRET Y
t he present invention have been _shown and, described, it will be obvious to
those skilPissEs e Scor%swgeft“l’léqs"\’/ﬁpi*&[%% c‘ﬁé(ﬁb"észélhg modi fi cations may be
made without departing fromthe spirit and scope of the present invention.
For exanpl e Vachemphangercr&iednity thecaoties 3f26dram the entrarintoothehdopedinger 34
in the process inplenenting the second enbodi nent. Nanely, when the | ower

16 hal f gubitien by eheadmpletion @Fnheaddjevdiéh The vdpmen dndhhceddhelifiRep! unger 50
is downwardly noved so as to press the soft synthetic resin 46 for 0.5

second. tT&?tQ%ﬁecti %F‘cdg 'gaglri Petreely ebintindfesvoid Bon Bhd sHMOLS st @ BaciBiid:

t hereafter,
The packaging processes according to the present invention are available

for any kind of product to be sealed in a synthetic resin package.



injects*the soft synthetic resin 46 into the cavities ailmu cl“l[jﬂ lﬂt nay
be created in the cavities 25/26 fromthe entry into tHeiRMOSEAEPBEI n

to the conpletion of the injection. The vacuum enhances the injec- tion
efficiency, and perfectly elimnates void fromthe synthetic resin package.
The packagi ng processes according to tHe present invention are avail able
for any kind of product to be sealed in a synthetic resin package.

17 CLAIM5 1. A process for pa¢kbgi h@df& product in synthetic resin,

conprising the steps of: a) accommodating a product (44/45) and _
granul ar 1Sy i Bebt&sstes plckekPa hbradudiBhdyRgeticgedidliomprisiil thef t €ni ng said
granul ar synthetic resin sO as to producé soft synthetic Fesin (46): C)
evacuat i ng t Q}et\._ air fromsynthetic resin; and d) spreading said soft

synt heti & P& over an inside space (25/26/28) of said nolding die so as

bressure’ | 8 AAMBAGEUnS HRIGEF CAHDR SOnGlst B Hthedarenalen ©3 so as o
evacuate said air fromsaid soft synthetic resin. 2. The process as set
forth i nmylding die (24);whi ch said product is a senmicon- ductor bare chip
(44) nounted on a lead frame (45). 3. The process as set forth in claim 2,
in which hgpkofténinagaid drdndigadyhithetic resin so as to produce soft synthetic
resin (46);
¢) evacuating the air from synthetic resin; and
d) spreading said soft synthetic resin over an inside space (25/26/28) of
said molding die so as to seal said product in a synthetic fesin package,
characterized in that
pressure is applied to said soft synthet_ic resin in said step ¢) so as to
evacuate said air from said soft synthetic resin.
2. The process as set fo.rth in claim 1, in which said product is a semicon-
ductor bare chip (44) mounted on a lead frame (45).
3. The process as set forth in claim 2, in which heat is applied to said
granular synthetic resin for 25 seconds or less so as to soften said granular
synthetic resin (43).
4. The process as set forth in claim 2, in which said step ¢) starts ifﬁmedi-
- ately after completion {time t4) of said step b).

5. The process as set forth in claim 2, in which said step ¢) starts before

completion (t4) éf said step b).



granul ar synthetic resin for 25 seconds or |ess so ajrl“ﬂlﬁmr'mlﬂﬂmw
granul ar synthetic resin (43). 4. The process as s i 2, in
which said step c¢) starts imedi- ately after conpl etton (t"i me t4) of said
step b). 5. The process as set forth in claim2, in which said step c)

starts before conpletion (t4) of said&tep b).
18 6. The process as set forth in claimb5, in which said soft synthetic

resin iss. SopPhic@st hOBREFAPAL in AZIm 159 116 Mhekhi aANEEoBRSe(RTER6/i88) , and said
pot has a dianeter equal to or less than 15 mllinmeters. 7. The process

as set f%{g)&)?ﬁteg)r}'r(gl#l ;sg%tgézg‘l)gg‘@ggcfﬂn%f‘k c%t(§9/2@)28§} 2hd Saii IR Yas o ately after

conpl et e process as set forth in claimb,

in which,said step,d) starts before,. conpletion (t5) of said step b). 9.
The pr oc%‘gg“’%r%‘5’[%1f%)f’fhueﬁsr{%é?jisrﬂ’gl,“’ﬁeﬁer}ghi ch said i nner space has cavities
(25/26) for_accommodating_said product (44/45) and runners (28) guiding
said soft Bynmpreseseas seli forthoinselpim Sain which sathstegal) stateimamedincl udes t he
sub- st eps of d-1) introducing said soft synthetic resin (46) into said
runners 4teB) afvaf armplesmindt¢popiatiisoep §X 5) of said step b), d- 2)

I ntroduci ng said soft synthetic resin (46) into said cavities (25/26) after

sai d conpl efhOprolesSat SetSfopfh ) elaint @, in WARKNRESRP HStH8d béRrEh Iin claim9,
in which said runners have a | ength
completion (t5) of said step b).
9. The process as set forth in claim 8, in which said inner space has cavities
(25/26) for accommodating said product (44/45) and runners (28) guiding said -
soft synthetic resin to said cavities, and said step d) includes the sub-steps of
d-1) introducing said soft synthetic resin (46) into said runners (28) Before
said completion (t5) of said step b), |
d-2) introducing said soft synthetic resin (46) into said cavities {25/26) after
said completion of said step b).
10. The process as set forth in claim 9, in which said runners have a length
greater than 30 millimeters.
11. A molding apparatus con1priéing
a molding die (21) formed with cavities (25/26) for accommodating a
product (44/45) and runners (28) connected to said cavities, |
a pot (27) connected to said runners and accommodating granular syn-
thetic resin,

a heating means (HE/PW) associated with said pot for heating said

granular synthetic resin so as to produce soft synthetic resin (46),



greater than 30 nillineters. 11. A nolding apparatus ulﬂLm ““U“m

mol ding die (21) fornmed with cavities (25/26) for accoh® ! s uct
(44/ 45) and runners (28) connected to said cavities, a pot (27)
connected to said runners and acconmodati ng granul ar syn- thetic resin,

a heating neans (HE/ PW associ ated with said pot for heating said granular
synthetic resin so as to produce soft synthetic resin (46),

19 a paessisorizimgneeans’4/33/333/28sdxjiatasd sadi sdi¢ponand applyingot and
applying pressure to said soft synthetic resin so as to evacuate the air
therefropyedid to said 305 isHhBfkicNGsTEANSS {OSA/a%t’fA«éﬁheaﬁstﬂe#e%eﬁ, Md h said pot

and injecting said soft synthetic resin through said runners into said

cavities after .the evacuatlon., said aif...12.. The | di a ratus as
cet forcn i fronstind SRR FRbHaB i Moo del il LR BT L2 4% o
is shared between sai d Bressuri.ng neans and, said . in{”ecti ng neans. 13. The
mol di ng &MpayRthghicAesiadnreugh said funnes dntprsaid paviHes Altenthg gyeeualien z- i ng
means has a first plunger (50) projectable into said plot in a first
directi onf saidradr.sai d i nj ecti ng neans has a second plunger (34) projectable

into said plot in a second direction different fromsaid first direction.
12. The molding apparatus as sét forth in claim 11, in which a plunger (34)
projectable into said pot is shared between said pressuring means and said
injecting means.
13. The molding apparatus as set forth in claim 11, in which said pressuriz-
ing means has a first plunger {50) projectable into said plot in a first direction,
and said injecting means has a second plunger: (34j pr:ojectab}e into said plot

in a second direction different from said first direction.



